
International Journal of Agriculture Sciences 
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 13, Issue 5, 2021 

 || Bioinfo Publications || 10771 

 

  

 

Research Article  

DIALLEL ANALYSIS FOR SEED COTTON YIELD AND FIBER QUALITY TRAITS IN UPLAND COTTON [Gossypium 
hirsutum (L.)] TESTED OVER SET OF ENVIRONMENTS     

 

UJJAINKAR V.V.*1 AND PATIL V.D.2                        
1Department Agricultural Botany, College of Agriculture, Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola, 444 104, MS, India 
2Ex. Dean, Faculty of Agriculture, Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola, 444 104, MS, India  
*Corresponding Author:  Email - vvujjainkar@gmail.com 

 
Received: May 01, 2021; Revised: May 26, 2021; Accepted: May 27, 2021; Published: May 30, 2021 

Citation: Ujjainkar V.V. and Patil V.D. (2021) Diallel Analysis for Seed Cotton Yield and Fiber Quality Traits in Upland Cotton [Gossypium hirsutum (L.)] Tested Over Set of 
Environments. International Journal of Agriculture Sciences, ISSN: 0975-3710 & E-ISSN: 0975-9107, Volume 13, Issue 5, pp.- 10771-10775. 

Copyright: Copyright©2021 Ujjainkar V.V. and Patil V.D. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited. 
 
Introduction  
Cotton, one of the world’s leading agricultural crops, plays an important role in 
Indian Economy.  The basic objective of cotton (Gossypium hirsutum L.), 
genotypes are sought that meet the needs of three sectors of the economy viz., 
cotton growing community, the ginning industries and the textile complex. The 
cotton production in India during 2019-20 is expected around 360 lakh bales of 
170 kg from 125.84 lakh hectares with a productivity of 486 kg lint/ha [2]  
Cotton being a member of Malvaceae family, comprising genus Gossypium has 
more than fifty native species in arid and semi-arid regions of the Asia, America, 
Africa and Australia, of which about fourty-five are diploid (2n=26) and five 
alltetraploids (2n=52) [8,18].  The species G. hirsutum has shown higher levels of 
genetic variability than the other three species [30,1].  Cultivation of cotton is more 
than eight million hectares in India and ranks first in the world in the area but third 
in production. Cotton refers to those species of genus Gossypium that bears the 
spinnable seed coat fibres.  Since long, cotton workers are seriously attempting to 
improve the cotton productivity to bridge the gap between demand and supply but 
a spectacular success is still awaited. However, India is credited to be the first 
country where hybrid cotton was on commercial scale way back in 1970 based on 
seed production by hand emasculation and pollination. But the productivity 
barriers are yet to heal up[28]. 
Crop improvement deals essentially with selection of superior individuals within 
genetically heterogeneous populations. The populations used for exploration of 
potential by way of selection may be land races, germplasm (indigenous/exotic) or  

 
products of the crossing of selected genotypes. In such crossings, favorable allele 
combinations are expected to originate new commercial cultivars highly adapted 
to range of environmental regimes. The steps during this process are of 
paramount importance, such as: selection of parents with identification of the best 
hybrid combinations; the advance of generations without the loss of favorable 
gene combinations and finally the selection of pure superior lines with maximum 
experimental precision.  
In view of preciseness in selection of parents in cotton, diallel crosses are of great 
value, as provides the valuable information about parental genotypes and the 
segregating generations that follow crosses derived. The analyses of diallel 
crosses contain further information like the nature of the predominant gene action 
in traits of economic importance, besides estimates of both GCA&SCA combining 
ability.  Among the different commonly used methods of choosing parents and 
identifying promising hybrid combination [9]. In this method the sums of squares 
for the effects of general and specific combining ability are estimated as well as 
the effects themselves. It is thus necessary to survey the variation present in the 
germplasm as the hybrids between diverse lines displays a greater heterotic effect 
than those between the closely related [29] 
The present investigation is planed with objective to evaluate the general and 
specific combining ability and heterosis and to discover information on the genetic 
control of seed cotton yield and fiber quality traits in the hybrid combinations 
obtained by all possible crosses of tenelite upland cotton cultivars in 10x10 diallel 
excluding reciprocals over two sets of environments. 
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Abstract: Crop improvement deals essentially with selection of superior individuals within genetically heterogeneous populations. The basic objective of upland cotton genotypes 
is sought that meet the needs of three sectors of the economy viz., cotton growing community, the ginning industries and the textile complex.  The ten upland cotton (Gossypium 
hirsutum L.) genotypes were crossed in complete diallel (10x10) excluding reciprocals to obtain the forty five F1 hybrid combinations were evaluated in two sets of environments on 
experimental farm of the Cotton Research Unit, Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola (MS). The experimental design was randomized block design with three 
replications with repetition over two sets of environments.  
The analysis of variance was performed to test the significance of difference between the progenies for all the traits under investigation. The mean sum of squares due to GCA and 
SCA were highly significant for all the characters indicating the importance of both additive and non – additive gene effects in expression of these characters.  The predictability 
ratio indicated that all most all the characters were found to be governed by additive components of genetic variance whereas plant height, seed cotton yield per plant, seed index 
and fibre strength were found to be controlled by additive as well as non–additive genetic components of genetic variance.  In the present investigation the parents AKH–84635 
and LRA–5166 expressed favorable GCA effects for most of the characters over the environments.  Most of the cross combinations showed positive and significant specific 
combining ability effects for seed cotton yield per plant.  Maximum positive significant SCA effects were recorded for seed cotton yield per plant in the cross by KH–118 x AKH–62 
(17.15) followed by AKH–84635 x LRA–5166 (11.68) and JLH–1594 x AKH–24 (8.83).   The crosses viz., AKH-44 x LRA-5166 and JLH-1594 x LRA-5166 may be advanced in 
further generations for development of superior genotypes. 

Keywords: Combining ability, Cotton, Diallel, General and Specific Combining Ability  
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Table-1 Pooled combined Analysis of variance for fourteen morphological characters of cotton  
Source of variation d.f. Mean sum of squares [MSS] 

Days to 50% 
flowering 

Plant height 
(cm) 

No. of monopodia per 
plant 

No. of sympodia per 
plant 

No. of bolls 
per plant 

Boll weight 
(g) 

No. of seeds per 
boll 

Environments 1 2272.594** 20447.345** 0.7380 NS 3050.099** 3869.711** 7.5217** 10.7431* 

Replication 2 18.2393NS 689.9358** 4.1440** 757.0779** 1594.9875** 3.0983** 18.4897** 

Genotypes 54 37.4721 NS 433.4648 NS 1.1766** 28.9697** 93.2533** 1.1095** 87.0741** 

Parents 9 20.6664* 174.8075 NS 0.7303** 4.6587** 50.2950** 0.2153 NS 19.6542** 

Crosses 44 20.5342** 251.4269** 0.8231** 13.5011** 48.8141** 0.7924** 48.0350** 

Crosses x Par 1 19.9641 NS 116.2771 NS 0.4642 NS 1.2275 NS 74.7812** 0.1476 NS 95.5451** 

Env x Repl 2 27.6939** 109.8754** 6.3677** 367.020** 75.8713** 3.1618** 39.0364** 

Env x Genoty 54 6.7976 NS 67.8226 NS 0.3737* 2.0364** 5.8296 NS 0.2977** 1.6787 NS 

Env x Parents 9 6.3995 NS 141.082 NS 0.1237 NS 8.692** 19.371** 0.0351 NS 0.3350 NS 

Env x Crosses 44 7.3520 NS 147.765* 0.0398 NS 6.534** 33.7645** 0.0591 NS 1.874 NS 

Env x Cross x Parnt 1 20.8092 NS 0.008 NS 0.1161 NS 1.398 NS 161.2032** 0.292 NS 2.537 NS 

Pooled Error 216 9.4883 105.3974 0.2549 0.4908 6.2462 0.1693 2.7082 

 
Source of variation d.f. Mean sum of squares [MSS] 

Ginning outturn 
(%) 

Seed Index 
(g) 

Lint Index 
(%) 

2.5% span length 
(mm) 

Fibre Strength 
(g/tex) 

Micronaire value 
(mg/in) 

Seed yield per 
plant (g) 

Environments 1 2019.947** 17.9379** 95.2879** 117.6913** 4412.492** 220.745** 31784.02** 

Replication 2 1027.160** 5.1330** 40.5678** 90.1002** 725.352** 34.4357** 4865.718** 

Genotypes 54 58.3354** 2.0457** 2.5526** 12.1198** 24.7883** 0.5607** 253.538** 

Parents 9 13.5540** 0.4742** 0.7571** 1.6841** 20.3452** 0.6981** 63.3074** 

Crosses 44 31.6105** 1.3950** 1.4621** 6.8142** 14.1782** 0.3154** 169.7052** 

Crosses x Parents 1 58.9332** 2.3252** 0.2761 NS 3.1214** 1.5486 NS 12.1715** 194.0089** 

Env x Replication 2 130.9431** 10.8084** 19.2373** 388.4436** 456.044** 33.8074** 2630.718** 

Env x Genotypes 54 0.8936** 0.0507 NS 0.0961** 0.1306** 5.6639** 0.2264** 49.6464** 

Env x Parents 9 1.535** 1.6723** 1.535** 3.2020** 2.1076** 0.095 NS 130.190** 

Env x Crosses 44 0.190 NS 0.9876** 0.540** 1.9503** 2.4348** 0.1956** 363.689** 

Env x Crosses x Parent 1 9.648** 0.799* 0.049 NS 0.605** 9.0485* 0.0079NS 301.927** 

Pooled Error 216 1871 0.1622 0.2593 0.0707 1.8907 0.0666 12.4843 

*, ** Significant at 5% and 1% level of significance 
 

Table-2 Pooled analysis of Combining Ability over Environments 
Source of variation d.f. Mean sum of squares [MSS] 

Days to 50% 
flowering 

Plant height 
(cm) 

No. of monopodia 
per plant 

No. of sympodia 
per plant 

No. of bolls per 
plant 

Boll weight 
(g) 

No. of seeds per 
boll 

GCA 9 27.4645** 136.3080** 0.7112** 11.7192** 49.1967** 0.5712** 48.5547** 

SCA 45 9.4938** 146.1191** 0.3284** 9.2442** 27.4614** 0.3276** 25.1192** 

Environment 1 757.344** 6815.510** 0.2459 NS 1016.716** 1289.873** 2.5089** 3.5999* 

GCA x environment 9 2.6099 NS 31.9283 NS 0.2387** 0.7451** 2.3565 NS 0.1118* 0.7909 NS 

SCA x environment 45 2.2011 NS 20.7493 NS 0.1017NS 0.6651** 1.8613 NS 0.0967** 0.5128 NS 

Error 216 3.1627 35.1324 0.0849 0.1636 2.0821 0.0564 0.9027 

 
Source of variation d.f. Mean sum of squares [MSS] 

Ginning outturn (%) Seed Index (g) Lint Index (%) 2.5% span length Fibre Strength (g/tex) Micronaire value Seed yield  
per plant (g) 

GCA 9 23.7872** 0.5437** 1.1551** 4.6160** 4.5063** 0.2246** 71.6029** 

SCA 45 18.5755** 0.7097** 0.7901** 3.9237** 9.0142** 0.1793** 87.0934** 

Environment 1 673.229** 5.9834** 31.7635** 39.1820** 1470.843** 73.5814** 10594.661** 

GCA x environment 9 0.5134** 0.0153 NS 0.0505** 0.0352 NS 2.6851** 0.0894** 19.3449** 

SCA x environment 45 0.2567** 0.0171 NS 0.0283** 0.0463** 1.7282** 0.0726** 15.9908** 

Error 216 0.0623 0.0541 0.0086 0.0235 0.6302 0.0222 4.1614 

*, ** Significant at 5% and 1% level of significance 
 

Table-3 General Combining Estimates of parents over the environments 
SN Parents Days to 50 

per cent  
flowering 

Plant 
Height 
(cm) 

No. of 
monopodia 
per plant 

No. of 
sympodia 
per plant 

No. of 
bolls per 

plant 

Boll 
weight 

(g) 

No. of 
seeds 

per boll 

Ginning 
outturn 

(%) 

Seed 
Index 

(g) 

Lint 
Index 

2.5% 
span 
length 

Fibre 
strength 
(g/tex) 

Micronaire 
Value (/inch) 

Seed 
cotton yield 
per plant(g) 

1 AKH-84635 -2.36** 0.72 0.01 0.18** 1.22** 0.28** -2.97** 1.86** 0.08** 0.38** -0.26** -0.46** 0.21** 0.05* 

2 JLH-1594 -0.65** 1.88* 0.15** 1.36** -2.96** 0.05* 1.76** -0.90** -0.27** -0.27** -0.29** 0.03 -0.11** 2.29** 

3 KH-118   -0.25* -3.70** 0.09* 0.13* 1.72** -0.11** -0.89** -0.28** -0.09** -0.09** -0.13** -0.56** -0.13** 0.64* 

4 NH-545  1.49** 0.5 -0.14** -0.62** -0.41* -0.08** -1.16** 0.66** 0.05* 0.16** 0.18** -0.43** 0.06** 1.25** 

5 AKH-91  -0.51* -2.39** 0.24** -1.09** -1.76** 0.06* 1.79** -0.57** -0.18** -0.18** -0.35** 0.27* -0.02* -0.15* 

6 AKH-62  0.2 2.93** -0.32** -0.72** -0.14 -0.16** 0.30* -0.79** 0.18** -0.07** 0.60** 0.52** -0.03* -1.43** 

7 AH-107 0.74** 3.42** -0.14** 0.63** 0.59** 0.01 0.12* -0.49** 0.15** -0.02** -0.25** 0.52** 0.05* -3.83** 

8 AKH-44 1.07** -2.59** 0.18** 0.09* 0.02 0.12** 0.1 -0.02* -0.08** -0.06** 0.40** 0.08 0.02* 1.06** 

9 AKH-24 0.06 -0.72 -0.04* -0.01 0.66** -0.26** 0.93** 1.44** 0.15** 0.33** -0.05** -0.40** -0.04* -0.88** 

10 LRA-5166  0.21 -0.04 -0.03 0.04 1.06** 0.09** 0.01 -0.91** 0.02* -0.18** -0.48** 0.44** -0.01* 1.00** 

  S.E.(gi) 6 0.344 1.148 0.564 0.078 0.279 0.046 0.184 0.048 0.045 0.018 0.03 0.154 0.029 0.395 

  C.D.(5%) 0.242 0.807 0.04 0.006 0.02 0.003 0.013 0.003 0.003 0.001 0.002 0.011 0.002 0.028 

  C.D.(1%) 0.631 2.104 1.034 0.144 0.512 0.084 0.337 0.089 0.083 0.033 0.054 0.282 0.053 0.724 

*, ** Significant at 5% and 1% level of significance 
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Table-4 SCA effects of cross combinations for fourteen morphological traits in cotton over environments  
SN Cross Combinations DF PH No.MON SYMP BOLLS BW SPP GOT SI LI 2.5% SP FS(g/tex) MV (/inch) SCY (g) 

1 AKH-84635 xJLH-1594  0.68 7.03** -0.23* -0.76** 0.05 -0.02 1.78** 5.29** 0.82** 1.50** 1.70** -2.33** 0.04 7.00** 

2 AKH-84635 x KH-118 -0.39 -4.21* 0.14* -0.64** 0.48 0.16* -2.31** 1.53** 0.05 0.30** -0.10* 0.06 -0.08* -2.02* 

3 AKH-84635 x NH-545 0.38 1.12 -0.08 0.84** 1.28* -0.47** 6.39** 6.06** 0.74** 1.56** -0.41** -0.74* -0.04 3.24** 

4 AKH-84635 x AKH-91 -2.46** -2.4 -0.31* 1.22** 3.44** 0.15* 0.61* -5.40** -0.32** -1.19** -1.69** -0.77* 0.03 -10.93** 

5 AKH-84635 x AKH-62 1.33* 1.89 -0.03 -0.24** -0.63 -0.19* -6.87** -4.85** 0.11* -0.94** 1.94** 1.88** -0.01 -6.63** 

6 AKH-84635 x AH –107 -1.21* 4.09* -0.08 -0.14 0.53 0.85** -1.97** -5.39** 0.31** -0.83** -2.81** -0.08 0.09* -2.36** 

7 AKH-84635 x AKH-44 -0.38 3.14* 0.42** 0.18* -4.52** 0.47** 1.32** 3.33** -0.18* 0.51** 2.69** 1.93** -0.15* -1.26* 

8 AKH-84635 x AKH-24 0.64 -0.29 0.15* 0.42* 2.16** 0.06 -2.66** -0.01 -0.85** -0.47** -0.03 -0.1 0.15* -1.44* 

9 AKH-84635 xLRA-5166 -0.69 8.79** -0.04 -0.16 4.72** -0.29** -3.13** 1.55** -0.25** 0.17** 0.22** -0.87** -0.12* 11.68** 

10 JLH-1594 x KH-118 -1.44* 12.38** -0.06 0.85** 1.07* 0.12* 1.04** -1.73** -0.72** -0.67** -0.86** -0.59* 0.17** -1.90* 

11 JLH-1594 x NH-545 0.5 9.84** -0.17* 1.33** 6.39** 0.1 1.76** 2.83** -0.27** 0.23** 1.95** 1.59** -0.33** 5.73** 

12 JLH-1594 x AKH-91 -0.84* -4.70* -0.82** -0.33* 0.43 -0.28** -4.06** -2.07** -0.51** -0.56** 1.13** 1.32** 0.48** 1.04* 

13 JLH-1594 x AKH-62 -2.21** -15.13** -0.29* -0.37* 0.71* 0.01 5.23** -1.25** -0.46** -0.41** -0.37** 2.18** -0.08* -5.29** 

14 JLH-1594 x AH-107 -0.92* -5.71* -0.09 0.60** -3.27** 0.48** 0.3 1.93** 0.55** 0.59** -1.60** 1.94** 0.14* -3.03** 

15 JLH-1594 x AKH- 44 -1.25* -1.21 0.54** 0.98** 2.12** -0.33** 3.24** -2.47** 0.98** 0 -1.47** 5.30** -0.14* 6.99** 

16 JLH-1594 x AKH-24 -1.74* 7.26** 0.62** 0.06 0.16 -0.06 -3.62** -0.89** 0.15* -0.14** 1.12** -0.75* 0.16** 8.83** 

17 JLH-1594 x LRA-5166 2.61** -8.76** 0.74** 0.82** -3.23** 0.30** 1.91** 0.75** -0.50** -0.09* -2.08** -2.54** -0.26** 7.82** 

18 KH-118 x NH-545 -0.74 -10.76** 0.25* 1.21** -2.52** -0.34** 0.42* -4.94** 0.18* -0.79** -0.54** -1.94** 0 -10.30** 

19 KH-118 x AKH-91 0.1 -0.89 0.13* 0.02 0.33 0.59** 0.87* 0.58** 0.01 0.09* 0.60** -2.09** -0.15* 1.83* 

20 KH-118 x AKH-62 0.72 3.00* 0.62** -0.61** 1.57* -0.23* -3.70** 3.10** 0.64** 0.89** 1.24** 2.45** 0.25** 17.05** 

21 KH-118 x AH –107 -2.58** 4.39* -0.54** -0.96** 2.95** -0.11* 2.34** -0.58** 0.18* -0.03 1.72** -0.19 -0.38** 6.08** 

22 KH-118 x AKH –44 1.85* 3.88* -0.66** -1.19** 0.41 -0.19* -1.81** -2.03** 0.01 -0.33** -1.91** -0.88** -0.35** 5.42** 

23 KH-118 x AKH-24 3.70** 4.10* 1.04** 0.87** 0.70* -0.16* -1.19** -1.53** -0.71** -0.63** -1.00** 0.72* -0.13* -4.11** 

24 KH-118 x LRA –5166 1.23* 13.52** -0.09 -0.36* 0.43 0.1 -2.65** -0.15** -0.08 -0.05* 0.08* 1.50** 0.30** 3.05** 

25 NH –545 x AKH –91 1.19* 6.68** 0.42** -0.41* 1.49* 0.1 -5.08** -2.06** -1.12** -0.86** 0.52** -1.28** 0.50** 4.40** 

26 NH –545 x AKH –62 -0.35 2.07 -0.66** -1.59** -2.35** 0.56** 3.83** 6.64** -0.78** 0.83** 2.00** -0.76* -0.10* 3.32** 

27 NH –545 x AH-107 -1.72* 3.25* 0.03 -0.59** -4.14** -0.45** -4.79** -0.89*** -0.16* -0.25** -1.63** 1.84** -0.03 2.11* 

28 NH –545 x AKH –44 -1.73* -21.41** -0.22* -0.78** -0.75* 0.46** -1.91** -2.07** 0.07 -0.34** -0.79** 2.70** -0.39** 3.66** 

29 NH –545 x AKH –24 -3.38** -1.2 -0.04 -0.01 3.66** 0.29** -0.08 -2.64** 0.93** -0.07* 0.70** 3.63** -0.25** -1.56* 

30 NH –545 x LRA-5166 3.47** 0.35 0.06 -0.96** -4.60** -0.47** 2.92** -2.09** 0.57** -0.12** -1.49** -1.53** 0.57** 1.22* 

31 AKH –91 x AKH –62    2.49** 17.48** -0.05 -0.87** -3.06** -0.19* 5.76** 0.12* 0.13* 0.08* 0.16* -0.89** -0.33** -4.78** 

32 AKH –91 x AH –107  2.28** -1.66 0.76** 1.01** 1.12* 0.27** -1.77** 0.70** 0.56** 0.38** -0.76** -0.42* 0.05 -4.23** 

33 AKH –91 x AKH – 44  0.44 1.26 -0.06 -1.15** -4.71** -0.47** 1.76** -2.80** 0.10* -0.40** -0.20** 1.82** -0.46** 6.21** 

34 AKH –91 x AKH –24  -0.88* -6.91** -0.73** -1.18** -2.28** -0.32** 2.27** 1.45** 0.16* 0.34** 0.81** -0.05 -0.32** 7.50** 

35 AKH –91 x LRA– 5166 -4.03** -1.99 0.26* 0.29* 1.20* 0.24* 3.90** 2.55** 1.58** 1.26** 1.89** -1.84** 0.11* -5.56** 

36 AKH –62 x AH – 107 -1.44* 4.31* -0.05 -0.87** -5.31** -0.44** 5.52** -0.15* 0.70** 0.28** 0.84** -3.18** -0.32** -1.03* 

37 AKH –62 x AKH – 44 -1.43* 0.71 0.25* 2.01** 6.28** 0.68** 2.12** 0.63** 0.14* 0.19** -1.24** -2.74** -0.45** -1.07* 

38 AKH –62 x AKH –24  1.08* -0.27 -0.17* -0.53** -4.14** -0.22* -2.45** -2.08** -0.19* -0.46** -2.28** -1.16** 0.08* -1.18* 

39 AKH –62 x LRA –5166 0.6 3.24* -0.24* 1.11** 2.24** -0.34** -0.18 -5.70** 0.54** -0.70** -0.17** -0.36* 0.20** -6.57** 

40 AH –107 x AKH – 44   1.20* 2.24 0.13* 0.18* -0.78* 0.24* 0.17 1.71** -0.62** 0.01 0.64** -3.01** 0.01 -5.74** 

41 AH – 107  x AKH – 24  -1.80* -0.13 -0.09 0.65** 7.52** -0.27** 0.28 3.86** -0.46** 0.51** -0.03 0.09 -0.08* -5.95** 

42 AH – 107 x LRA –5166 4.22** 14.84** 0.19* -0.86** -5.53** -0.63** 2.99** -1.55** -0.13* -0.29** 1.80** 1.21** -0.19** -4.81** 

43 AKH – 44 x AKH – 24 -1.47* 4.06* -0.29* -0.04 4.91** -0.27** 2.24** -1.07** 0.26** -0.06* 1.93** -0.56* 0.02 1.99* 

44 AKH – 44 x LRA–5166 -1.95** 5.30* -0.04 -0.09 2.61** 0.93** -0.65* -1.21** -0.49** -0.38** 1.42** 2.87** 0.07* -7.84** 

45 AKH – 24 x LRA–5166  -2.27** -10.34** 0.05 0.50** 5.19** 0 6.03** 0.27** 0.86** 0.49** -0.74** 2.91** 0.05 1.26* 

  S.E.(Sij) 1.1584 3.8607 0.1899 0.2635 0.9398 0.1548 0.6189 0.1627 0.1515 0.0606 0.1 0.5171 0.0971 1.3287 

  C.D. (5%) 0.7877 2.6252 0.1291 0.1792 0.6391 0.1052 0.4208 0.1106 0.103 0.0412 0.068 0.3516 0.066 0.9035 

  C.D. (1%) 1.9414 6.4704 0.3356 0.4656 1.5752 0.2594 1.0372 0.2727 0.2538 0.1015 0.1676 0.8667 0.1627 2.2269 

*, ** Significant at 5% and 1% level of significance 
 

Material and Methods 
The 10x10 diallel excluding reciprocals was planned with the ten-upland cotton 
(Gossypium hirsutum L.) genotypes (AKH–84635, JLH–1594, KH–118, NH–545, 
AKH–91, AKH–62, AH–107, AKH–44, AKH–24 and LRA–5166) and the forty-five 
F1hybrid combinations were evaluated in two sets of environments on 
experimental farm of the Cotton Research Unit, Dr. Panjabrao Deshmukh Krishi 
Vidyapeeth, Akola (MS) in Randomized Block Design (RBD) fashion with three 
replications.  Moreover, the data were collected from each plot to for important 
morphological and fibre quality traits viz., days to 50 per cent flowering, plant 
height (cm), number of monopodia per plant, number of sympodia per plant, 
number of bolls per plant, boll weight (g), number of seeds per boll, ginning 
outturn (%), seed index (g), lint index (%), 2.5% span length, fibre strength (g/tex), 
micronaire value ( g/inch) and seed cotton yield per plant (g).  
The analysis of variance was performed to test the significance of difference 
between the progenies for all the traits under investigation. The analysis of 
variance was carried out as per standard method [13, 23]. The mean squares 
were tested against error variance (Me) by using ‘F’ test.  The standard error of 
difference for comparing any two progeny means along with critical differences 
were estimated.  The analysis of combining ability effects were performed by the 
Method–2 and Model–I of Griffing [9] 
 
Result and Discussion 
Analysis of Variance over Environments 
The analysis of variance for the experimental design showed significant 
differences for the genotypes for all the fourteen traits under the environments E1 
and E2. Further partitioning of the genotypic variances revealed significant 
differences in the parents for all the traits except for number of monopodia per 
plant and seed index in E1, whereas except for boll weight in environment E2.  

The variance due to crosses was significant for all the traits in both environmental 
conditions [Table-1]. Parents vs crosses were significant for plant height, number 
of bolls per plant, number of seeds per boll, ginning outturn, seed index, lint index, 
2.5 per cent span length, fibre strength and micronaire value.  This indicated 
significant differences among the parents and crosses. Pooled analysis of 
variance showed significant differences among the parents and crosses for all the 
traits except plant height and boll weight in respect of parents.   This indicated that 
substantial genetic variability exists among the parents for most of the characters, 
which is a pre-requisite in any breeding programme. 
 
Combining Ability Variance Analysis 
The analysis of variance for combining ability for fourteen traits over environments 
along with GCA vs SCA ratios are presented in [Table-2].  The mean sum of 
squares due to GCA and SCA were significant for all the traits indicating the 
importance of both additive and non-additive genetic variance.  It was revealed 
from table that mean sum of squares due to general combining ability were higher 
in magnitude than the corresponding specific combining ability for all the traits, 
except for those of seed index, fibre strength, micronaire value and seed cotton 
yield per plant in E2 environments.   
The general predictability ratio (GCA vs SCA) ranged from 0.61 for seed index to 
0.82 for number of seeds per boll while from 0.46 for plant height to 0.89 for days 
to 50 per cent flowering in E1 and E2 environments respectively.  This indicated 
that the importance of dominance type of gene action than the additive type in the 
inheritance of these characters.  The importance of dominance genetic variance 
over additive have been also reported by [10, 4, 5, 19,31]. 
In pooled data, the mean sum of squares due to general and specific combining 
ability were significant for all the fourteen traits. The plant height, seed index, fibre 
strength and seed cotton yield per plant were exception, where mean sum of 
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squares due to general combining ability were high in magnitude than the 
corresponding specific combining ability indicating the important role of additive 
genetic variance than dominance. The variance GCA x environment was non-
significant for all the traits except for number of monopodia per plant, number of 
sympodia per plant, boll weight, ginning outturn, lint index, fibre strength, 
micronaire value and seed cotton yield per plant.  Whereas the SCA x 
environment variance was significant for traits viz., number of sympodia per plant, 
boll weight, ginning outturn, lint index, 2.5 per cent span length, fibre strength, 
micronaire value and seed cotton yield per plant and non - significant for rest of 
the characters [Table-1]. 
The general combining ability effects were less influenced by environmental 
variation, whereas specific combining ability effects were much influenced by 
environmental interaction[17].However, several workers have reported significant 
GCA x environment and SCA x environment interaction for several traits including 
seed cotton yield. The significant interaction of GCA x environment and SCA x 
environment for these characters showed that they are influenced by the 
environment and their performance therefore varies from environment to 
environment.  It is therefore, necessary to test the material at different locations 
and location specific selection should be done. The results of present investigation 
were supporting to those reported in cotton by [26, 16, 6,7,15, 25,33,34].  
 
GCA Effects Analysis 
The general combining ability effects of parents are indicative of heritable variation 
transmitted from parents to the progeny and helps for selection of parents to be 
used in hybridization programs.  The significant GCA effects in desirable direction 
[Table-2]. 
The parent LRA–5166 exhibited high mean performance for seed cotton yield per 
plant with good general combining ability effects, it has also shown significant 
GCA effects in desirable direction for plant height, number of monopodia per plant, 
number of sympodia per plant, number of bolls per plant, boll weight, number of 
seed per boll, seed index and fibre strength.   The results revealed that the parent 
LRA–5166 is one of the parents in two hybrids included in top seven yielding cross 
combinations over environments.  The parent JLH–1594 has also shown 
significant positive GCA effects for seed cotton yield along with for most of yield 
contributing traits and also a parent involved in five top yielding hybrids.  
The parent NH–545 and KH–118 also identified as good general combiners 
having positive significant general combining ability effects for seed cotton yield 
per plant in desirable direction.  Both the parents also exhibited significant GCA 
effects for most of the characters in the study.  These parents also involved in 
seven top cotton yielding crosses.  The parental lines having high GCA effects for 
seed cotton yield and other related characters can be suitably used in the 
hybridization programs as it is possible to get the transgressive segregants of 
gene action and additive x additive type of epistasis.  Similar type of results and 
prediction have been reported [3, 26, 21,19]. 
 
SCA Effects Analysis 
Specific combining ability is an indicative of heterosis in the cross combinations.  
The top crosses, which exhibited best per se performance for seed cotton yield 
are listed in [Table-4]. It can be revealed from the table that all these selected 
crosses showed significant and positive specific combining ability effects for seed 
cotton yield per plant and other characters studied. 
The cross KH–118 x AKH–62 ranked first in per se performance for cotton yield.  
This cross exhibited significant specific combining ability effects for yield in 
positive direction in E1, E2 and pooled environments.  The cross has also shown 
significant SCA effects for most of the traits studied over the set of environments. 
The cross AKH–84635 x LRA–5166 ranked second in case of yield performance, 
showed significant SCA effects in positive direction along with most of the yield 
contributing characters over the environments.  Thus, these hybrids can be 
considered as promising and suggested to be exploited for hybrid breeding 
programme. 
The crosses were pointed out, which exhibits high significant specific combining 
ability also showed good per se performance [3]. The importance of both additive 
and non–additive gene effects for yield and yield contributing characters in cotton 

and indicated the superior crosses can be used in the breeding program for 
development of superior genotypes along with the heterosis breeding has been 
reported in various studies [11,14, 15, 26, 20,22, 17, 12, 7, 27,19,32,33].  
 
Conclusion 
The mean sum of squares due to GCA and SCA were highly significant for all the 
characters indicating the importance of both additive and non-additive gene 
effects in expression of these characters.  The predictability ratio indicated that all 
most all the characters were found to be governed by additive components of 
genetic variance whereas plant height, seed cotton yield per plant, seed index and 
fibre strength were found to be controlled by additive as well as non-additive 
genetic components of genetic variance.  
In the present investigation the parents AKH–84635 and LRA–5166 expressed 
favorable GCA effects for most of the characters over the environments.  Most of 
the cross combinations showed positive and significant specific combining ability 
effects for seed cotton yield per plant.  Maximum positive significant SCA effects 
were recorded for seed cotton yield per plant in the cross by KH–118 x AKH–62 
(17.15) followed by AKH–84635 x LRA–5166 (11.68) and JLH–1594 x AKH–24 
(8.83).   Whereas on average basis, the crosses viz., AKH–62 x AKH–44, AKH–
84635 x LRA–5166 and KH–118 x AKH–62 having high specific combining ability 
may be identified for the exploitation of heterosis.  The crosses viz., AKH-44 x 
LRA-5166 and JLH-1594 x LRA-5166 may be advanced in further generations for 
development of superior genotypes.   
 
Implication 
The crosses showing high mean performance, high heterosis, high SCA may be 
suitably evaluated for yield performance and utilize for the exploitation of the 
heterosis, while the crosses having good per se performance and good GCA 
effects should be advanced into F2 generation to isolate superior transgressive 
segregants.  It can conclude from the present study that, the crosses AKH–62 x 
AKH–44, AKH–84635 x LRA–5166 and KH–118 x AKH–62 may be used for 
exploitation of heterosis; and the crosses AKH–44 x LRA–5166 and JLH–1594 x 
LRA–5166 may be utilized for development of superior genotypes.   
 
Application of research: Estimation of Combining Ability of genotypes for 
utilization in Cotton Heterosis Breeding  
 
Research Category: Plant Breeding, Cotton Hybrid Development  
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