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Abstract 

Genetic potential and combining ability were studied in 14 × 14 F1 cross 
of Gossypium hirsutum L for jassid resistance at three different locations 
viz. Aurangabad, Jalgaon and Yevatmal distrcit of of Maharashtra (India). 
Fourteen parental genotypes and their 91 F1 diallel progenies were 
grown in a randomized complete block design with three replications. 
Significant (p≤0.01) differences were observed among the genotypes for 
all the characters studied viz., number of jassids per three leaf at 30 DAS, 
45 DAS, 60 DAS, trichome density on leaf, stem, bract, length of trichome 
on leaf, boll weight, bolls per plant, ginning outturn and seed cotton yield. 
F1 hybrids showed significant increase over parental means for all the 
traits. Mean squares due to GCA and SCA were highly significant for all 
the traits. The GCA mean squares were higher than SCA for majority traits 
which revealed that additive genes controlled the inheritance. Utilization 
of best general combiners (SCS1062, P2151 and PH348) as one of the 
parents produced promising F1 population with desirable SCA and mean 
performance for yield and fiber traits. Therefore, high × low, low × high 
and in some cases high × high GCA parents showed best performance for 
majority traits. The Parent DHY286 found to be best general combiner for 
sucking pest resistance. Additive gene action controlled the inheritance, 
and selection in above promising hybrids could be used in early 
segregating generations and in hybrid cotton production to enhance the 
seed cotton yield. 
Key words: additive and non-additive gene action, combining 
ability,diallel cross,GCA and SCA effects, upland cotton. 

INTRODUCTION 
Generally, the characters of plants and other living creatures are the results of 

countless gene interactions. Genotypic variance is a part of total variance that remains 
after eliminating the environmental variance and those variances can be observed in 
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homozygous lines and their progenies. F1 hybrids have hybrid vigor, which is 
manifestation of heterozygosity and can be regarded as the converse of the 
deterioration that escorts inbreeding [Khan, 2011].  

Combining ability is the capacity of parents to transmit desirable traits to its 
progeny. Combining ability analysis helps in evaluation of strains in terms of their 
genetic value, and in selection of suitable parents for hybridization. The superior 
specific cross combinations are also identified by this technique. The concept of 
combining ability as a measure of gene action was proposed by Sprague and Tatum in 
1942. In this analysis, the total genetic variation is portioned into gca and sca effects and 
variances. 

If, GCA variances are found to be higher than SCA variance, then there is 
preponderance of additive gene action and in this case progeny selection will be 
effective for the genetic improvement of such traits, if SCA variances are found to be 
higher than GCA variances then there is preponderance of non-additive gene action and 
therefore heterosis breeding may be rewarding, but if both GCA and SCA variances are 
of equal magnitude it shows that both additive and non-additive gene action is equally 
important in the expression of characters. In such situations reciprocal recurrent 
selection may be resorted for population improvement.  

Choice of parental cultivars for development of desirable hybrid population is 
difficult, and need thorough screening before making a cross. Plant genetic resources, 
objectives and genetic nature of the variables will affect the final selection of genotypes 
for breeding program. However, the outcome of various biometrical evaluations can 
better help the plant breeders in refining the final decision. Griffing’s biometrical 
analysis [Griffing, 1956] has been widely used to aid plant geneticists in selection of 
genotypes for hybridization program. In a generalized theoretical form, Griffing’s 
combining ability is mostly used for analysis of diallel crosses. Combining ability work 
as basic tool for improved production of crops in the form of F1 hybrids. Phenomenon 
of F1 hybrids heterosis can also reflect GCA of parental lines and SCA of specific crosses, 
and provide the basis for exploitation of valuable cross combinations and their future 
utilization.  

Pests are persistent threats to successful cotton growing. Substantial economic 
losses are incurred. But, while the use of pesticides is still the dominant and most 
reliable means of achieving immediate relief from cotton pests, legitimate concerns 
regarding its ill-effects on health and environment have been constantly echoed 
worldwide. Even in the area of pest control, problems regarding its incessant use have 
not been wanting. Thus, it is the pesticides’ adverse side-effects, in addition to their ever 
increasing cost, that lead production research workers continuously to search for novel 
pest management practises which are environmentally sound and economically cheaper 
ways. In the quest for new pest control strategies, the use or inclusion of built-in 
resistance in thee plant species is always a primary consideration [Russell, 1978; 
Ortman and Peters, 1980; Jenkins, 1981; Hooker, 1983; Huffakker and Smith, 1983; 
Phillips et al., 1983]. In fact, it is regarded as the cornerstone for any successful 
integrated pest control system [El-Zik and Thaxton, 1989].  

For significant improvement in genetic potential of genotypes for yield and fiber 
quality traits, the hybrid cotton is a good approach [Khan et al., 2011]. However, for 
hybrid cotton, the various cotton lines were screened through combining ability to 
determine their GCA and SCA for new cross combinations. Many commercial cotton 
cultivars despite their high/low agronomic performance combine in a more good 
way/poorly when used as a parental cultivars in cross combinations. Therefore, the 
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present study was conducted to analyze the 14 × 14 F1 diallel cross population 
regarding their genetic potential and combining ability effects for various yield and fiber 
related traits in upland cotton. 
 
MATERIALS AND METHODS 

The research work was carried out at three different locations viz., Aurangabad, 
Jalgaon and Yavatmal districts of Maharashtra state, India during Kharif season of 2015. 
Fourteen diverse upland cotton genotypes were crossed in a complete diallel fashion 
during August and September. During 2015, the 91 F1s and their parents were planted 
in a randomized complete block (RCB) design with three replications without 
reciprocals. Each treatment (Parental or F1 genotype) in a replication consisted of a 
single row measuring six meter. The row and plant spacing was 90 and 60 cm, 
respectively. Thinning was performed after two weeks of germination to ensure single 
plant per hill. Recommended cultural practices and inputs were applied uniformly. 
Three hand pickings were made on an individual plant basis from the month of 
November onwards.  

Data were recorded for number of jassids per three leaf at 30 DAS, 45 DAS, 60 
DAS, trichome density on leaf, stem, bract, length of trichome on leaf, boll weight, bolls 
per plant, ginning outturn and seed cotton yield, and were subjected to analysis of 
variance. The data were further subjected to the combining ability analysis according to 
Griffing (1956) using Method-I and also stated by Singh and Chaudhary (1985). 
 
RESULTS 

The F1 hybrids and their parental lines showed highly significant (p≤0.01) 
differences for all the traits  (Table 1), which allowed arbitrating the components of 
genetic variations due to GCA and SCA effects. 
Combining ability analysis: The mean squares due to different sources of variation 
were estimated over the environments and presented as a pooled analysis of variance 
for combining ability (Table 2).  

The variance existing due to treatments was further partitioned using 
appropriate expectations of the observed mean squares into components of variations 
attributable to general combining ability (GCA) variance and specific combining ability 
(SCA) variance. The variance due to gca and sca found to be significant for almost all the 
characters studied indicating that additive and non-additive gene action plays 
important role in governing these characters.  

The ratio of σ2GCA/ σ2SCA was lesser than the unity for the characters viz., 
number of jassids per three leaf at 30 DAS, number of jassids per three leaf at 45 DAS, 
number of jassids per three leaf at 60 DAS, number of trichomes per sq. cm on leaf, 
number of trichomes per sq. cm on stem, number of trichomes per sq. cm on bract, 
number of bolls per plant and ginning outturn indicating the predominance of non-
additive gene action for these characters. It means that most of the characters governing 
the resistance to sucking pest like jassids were governed by the non-additive gene 
action controlled by large number of minor genes with small cumulative effect 
[Muttuthamby etal.,1969 and Dwivedi et al.,1986]. The manifestation of characters like 
boll weight, seed cotton yield and seed index both additive and non-additive gene action 
plays a important role.  

The significant variance due to environment, GCA x environment and SCA x 
environment for almost all the characters indicated the considerable amount of 
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interaction between the environment and combining ability. It means the environment 
plays a major role in the manifestation of general and specific combining ability effects.  
General combining ability: The parental genotype SCS1062 was found promising 
genotype and having highest GCA effects for seed cotton yield (0.28) (Table 3) with 
significant positive GCA effects for no. of trichomes per square cm on leaf (23.87), stem 
(12.86), bract (135.97), length of trichome on leaf (1.38), boll weight (0.20), number of 
bolls per plant (5.17) and ginning outturn (0.94) with significant negative GCA effects 
for no. of jassids per three leaf at 30 DAS (-0.47) and 60 DAS (-0.17) which is desirable. 
Genotype PH348 was the 2nd best genotype by obtaining desirable GCA effects for seed 
cotton yield (0.22) with positive GCA for other characters viz., no. of trichomes per 
square cm on stem (10.82), length of trichome on leaf (4.71), boll weight (0.16), number 
of bolls per plant (4.13) and ginning outturn (0.23) with significant negative GCA effects 
for no. of jassids per three leaf at 45 DAS (-0.22) and 60 DAS (-0.43)., while DHY286 
scoring highest negative GCA value for no. of jassids per three leaf at 45 DAS (-0.68) and 
60 DAS (-0.56) whereas highest positive values for no. of trichomes per square cm on 
leaf (143.03), stem (35.19), bract (125.92) and length of trichome on leaf (4.75) and 
found best combiner for sucking pest resistance.  
Specific combining ability: Among F1 hybrids, the positive SCA effects ranged from -
1.89 to 1.72 for no. of jassids per three leaf at 30 DAS, -1.2 to 2.22 for no. of jassids per 
three leaf at 45 DAS, -1.35 to 2.51 for no. of jassids per three leaf at 60 DAS, -319.94 to 
484.72 for no. of trichomes per sq. cm on leaf , -113.58 to 144.47 for no. of trichomes 
per sq. cm on stem , -404.31 to 304.60 for no. of trichomes per sq. cm on bract , -31.96 to 
39.59 for length of trichome on leaf, -0.30 to 0.54 for boll weight, -9.23 to 11.00 for 
number of bolls per plant, -6.65 to 4.68 for ginning outturn and -0.28 to 0.41 for seed 
cotton yield (Table 4). The F1 hybrid SCS1062 x P2151 was observed as the prominent 
specific combination by having maximum positive SCA effects for seed cotton yield 
(0.419), no. of trichome per sq. cm on leaf (29.34), no. of trichome per sq. cm on stem 
(141.83), length of trichome on leaf (7.10) and number of bolls per plant (6.05) whereas 
negative SCA for number of jassids per three leaf at 30 DAS (-0.69) involving both 
parental genotypes as good general combiners. Thus, high × high GCA parents were 
involved in expression of these traits. The second best cross PH1075 x SCS793 recorded 
positive SCA effects for seed cotton yield (0.418), boll weight (0.30) and number of bolls 
per plant (2.97) but poor performance for sucking pest resistance, involve high x low 
GCA parents in the manifestation of these traits.  
 
DISCUSSION 

Diallel analysis is a mating design whereby the selected parental lines are 
crossed in a certain order to predict combining ability of the parents and elucidate the 
nature of gene action involved in the inheritance of traits [Basal and Turgut, 2003]. 
Combining ability can play a better role in identifying the precious genotypes for having 
specific cross combinations that can be used for heterosis and for further selection in 
segregating generations.  

The yield is highly complex character and is directly influenced by the different 
morphological and yield contributing traits. Knowledge about the genetic potential of 
different genotypes and inheritance of the morphological and yield traits is 
indispensable for the breeders to tackle with the problems of low yield [Basal et al., 
2009]. According to genetic potential, the parental genotypes (SCS1062, P2151and 
PH348) and their F1 hybrids showed best performance. The involvement of SCS1062 
with other genotypes (P2151, GBHV170, AKH8828, PKV RAJAT and PH348) in F1 
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hybrids exhibited excellent mean values for no. of trichomes per sq. cm on leaf, stem, 
bract, boll weight, number of bolls per plant and seed cotton yield. Upland cotton 
genotypes showed best performance for various yield related traits and were used in 
selection of parental lines for breeding program [Batool et al., 2010; Ahmad et al., 2011; 
Panni et al., 2012; Baloch et al., 2014; Gul et al., 2014]. The second promising genotype 
was PH348 and by crossing with SCS1062, PH1075, P2151, SCS793, PKV RAJAT, 
LRA5166 and NH615, its F1 hybrids showed best performance for yield and yield 
contributing traits. The parent DHY286 and its F1’s with other parents recorded 
superior performance for sucking pest resistance observations.  

Significant mean squares due to GCA and SCA revealed the significant differences 
between the GCA and SCA of parental cultivars and their F1 hybrids, respectively. 
However, GCA mean squares were larger than SCA for majority traits and assumed that 
additive gene action controlled the inheritance, and therefore, simple selection can be 
made for improvement in early segregating generations. Significant GCA and SCA mean 
squares for boll weight, bolls and seed cotton yield have been reported by earlier 
researchers in upland cotton [Tuteja et al., 2003; Braden et al., 2009; Karademir et al., 
2009; Khan et al., 2011; Basal et al., 2011]. Significant genetic effects due to GCA and 
SCA for various yield and fiber traits were noticed in upland cotton [Hague et al., 2008; 
Ashokkumar and Ravikesavan, 2008; Abro et al., 2009; Ashokkumar et al., 2010]. 
Additive gene action for most of the traits was noticed in upland cotton [Chinchane et 
al., 2002; Yuan et al., 2002; Lukonge et al., 2008; Khan et al., 2011]. However, non-
additive type of gene action was observed for boll weight, boll number and seed cotton 
yield [Meredith and Brown, 1998; Muthu et al., 2005; Ahuja and Dhayal, 2007; Basal et 
al., 2011]. Both additive and non-additive gene effects were responsible for yield and 
fiber related traits [Karademir et al., 2009; Khan and Hassan, 2011]. Such inconsistency 
might be due to genetic makeup of cotton genotypes and the environment where the 
crop was grown.  

The F1 hybrids having extraordinary performance could also be used for hybrid 
cotton production to boost up the seed cotton yield. Genotypes with high SCA effects 
were associated with standard heterosis and could be utilized in hybrid cotton 
production [Meredith and Brown, 1998; Muthu et al., 2005; Panni et al., 2012]. 
However, F1 hybrids with high heterosis were also linked with increased inbreeding 
depression [Basal and Turgut, 2003; Khan, 2011]. Therefore, present studies revealed 
that after analyzing the F1 hybrids through combining ability with reasonable SCA 
variance, the medium type of heterosis in promising crosses viz., SCS1062 x P2151, 
PH1075 x SCS793 and RAH1065xP2151 might have some stability to be used for hybrid 
cotton production. The parent DHY286 could be utilized as a donor parent for inclusion 
of sucking pest resistance. 
 
CONCLUSION 
Utilization of best general combiners (SCS1062, P2151 and PH348) as one of the 
parents produced promising F1 population with desirable SCA determination and mean 
performance for majority traits. Therefore, high × low, low × high and in some cases 
high × high GCA parents showed best performance. Additive gene action controlled the 
inheritance, and selection in such promising hybrids could be practiced in early 
segregating generations and some specific F1 hybrids could be identified for hybrid 
cotton production to enhance the seed cotton yield. 
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Table 1  Pooled analysis of variance of parents and F1 crosses in 14 x 14 diallel set of cotton 

Sources of variation DF Jassids/3 leaf 

at 30 DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 45 

DAS 

Trichome 

density on leaf 

Trichome 

density on 

stem 

Trichome 

density on 

bract 

Length of 

trichome on 

leaf 

(micrometer) 

Boll weight  

(gm) 

No. of 

bolls/plant 

Ginning 

outturn 

(%) 

Seed 

cotton 

yield 

(kg/plot) 

Environments 2 980.908** 1006.952** 965.014** 50763.020** 944.673** 75120.510** 144.075** 28.462** 19981.770** 132.417** 1.144** 

Treatments 104 6.140** 6.248** 8.014** 295702.200** 40616.670** 261483.600** 2169.755** 1.242** 475.343** 44.079** 0.952** 

Parents 13 7.540** 1.701** 7.512** 282228.400** 25868.530** 272240.900** 3008.032** 0.921** 289.602** 62.892** 0.533** 

Hybrids 90 5.993** 6.801** 8.175** 284633.600** 42807.300** 257442.900** 2070.716** 1.034** 375.752** 39.509** 0.712** 

Parents vs. Hybrids 1 1.172         15.610** 0.064         1467038.000** 35185.710** 485296.900** 185.642** 24.156** 11853.130** 210.780** 27.975** 

Treatment* Environments 208 5.778** 2.299** 5.666** 22424.940** 13456.990** 37944.100** 26.917** 0.200** 79.768** 2.590** 0.143** 

Parent* Environments 26 4.956** 1.025**  9.585** 34047.220** 8015.476** 34148.180** 29.276** 0.126**  37.270** 0.714         0.108** 

Hybrids* Environments 180 5.668** 2.471** 5.004** 20657.070** 14348.870** 38547.550** 26.545** 0.211** 73.459** 2.147** 0.145** 

Parent vs. Hybrids* Env. 2 26.356** 3.399**  14.395** 30444.050** 3927.015** 32980.440** 29.729** 0.151         1200.027** 66.888** 0.400** 

Error 624 0.722         0.515         0.563         22.591         22.777         26.237         3.995         0.067         2.984         0.843         0.009         

 

Table 2 Analysis of variance for the combining ability of F1 crosses in 14 x 14 diallel set 

Sources of variation 

DF 

Jassids/3 

leaf at 30 

DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 45 

DAS 

No  of 

trichomes/ sq 

cm on leaf 

No  of 

trichomes/ sq 

cm on stem 

No  of 

trichomes/ sq 

cm on bract 

Length of 

trichome on 

leaf (µM) 

Boll weight 

(gm) 

No. of 

bolls/plant 

Ginning 

outturn (%) 

Seed cotton 

yield 

(kg/plot) 

GCA 13 4.25** 4.59** 6.40** 170902.20** 14191.90** 200616.40** 859.58** 2.12** 606.54** 38.75** 1.37** 

SCA 91 1.73** 1.72** 2.13** 88233.86** 13445.60** 70953.31** 703.77** 0.16** 94.43** 11.25** 0.16** 

Environments 2 326.96** 335.65** 321.67** 16921.00** 314.89** 25040.17** 48.02** 9.48** 6660.59** 44.13** 0.38** 

GCA x Environments 26 2.62** 0.85** 1.05** 7311.17** 5591.47** 12039.37** 4.32** 0.06** 47.93** 1.08** 0.07** 

SCA x Environments 182 1.82** 0.75** 2.00** 7498.38** 4327.68** 12734.98** 9.63** 0.06** 23.54** 0.83** 0.04** 

Error 624 0.24 0.17 0.18 7.53 7.59 8.74 1.33 0.02 0.99 0.28 0.003 

σ2 GCA / σ2 SCA  0.16 0.17 0.19 0.12 0.06 0.17 0.07 0.89 0.40 0.21 0.52 
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Table 3  Estimates of general combining ability effects of parents from F1 crosses 

SN Genotypes Jassids/3 

leaf at 30 

DAS 

Jassids/3 leaf 

at 45 DAS 

Jassids/3 leaf 

at 45 DAS 

No  of 

trichomes/ sq 

cm on leaf 

No  of 

trichomes/ sq 

cm on stem 

No  of 

trichomes/ sq 

cm on bract 

Length of 

trichome on leaf 

(micrometer) 

Boll weight 

(gm) 

No. of 

bolls/plant 

Ginning 

outturn (%) 

Seed cotton 

yield 

(kg/plot) 

1 ADB542 0.13* 0.03 0.27** 78.17** 2.05** 64.87** 3.04** 0.37** 0.19 -0.13 -0.21** 

2 SCS1062 -0.47** -0.08 -0.17** 23.87** 12.86** 135.97** 1.38** 0.20** 5.17** 0.94** 0.28** 

3 RAH1065 0.51** 0.32** 0.54** -81.41** -16.30** -60.53** -2.88** 0.22** 2.52** -0.77** 0.06** 

4 PH1075 -0.43** -0.19** -0.39** 48.60** 14.28** -1.39** -1.97** 0.19** 6.40** 0.18* 0.17** 

5 P2151 0.26** 0.13* 0.11 -13.93** 4.70** -7.69** -10.09** 0.07** 0.14 0.11 0.01* 

6 GBHV170 -0.25** 0.26** 0.01 5.34** 9.77** -54.65** 2.37** -0.14** -0.93** -1.14** 0.04** 

7 SCS793 0.36** 0.18** 0.46** -20.47** -10.83** 5.77** 4.15** -0.10** -2.65** -0.96** 0.002 

8 DHY286 -0.12 -0.68** -0.56** 143.03** 35.19** 125.92** 4.75** -0.30** -2.74** -1.34** -0.29** 

9 AKH8828 0.19** 0.46** 0.56** -62.03** -26.09** -45.15** 4.03** -0.31** -5.05** 1.37** -0.11** 

10 AKH081 -0.23** 0.27** 0.08 -53.27** -20.76** -40.78** -1.93** -0.06** -3.44** 0.45** -0.19** 

11 PKV RAJAT 0.23** -0.25** -0.01 -41.99** 0.99** -25.41** -1.80** -0.08** -0.51** 0.39** 0.01 

12 LRA5166 0.006 0.05 -0.23** -29.64** -21.76** -49.43** -2.61** -0.02 1.09** -0.75** 0.10** 

13 PH348 -0.02 -0.22** -0.43** -7.54** 10.82** -47.35** 4.71** 0.16** 4.13** 0.23** 0.22** 

14 NH615 -0.15* -0.29** -0.24** 11.28** 5.06** -0.11 -3.12** -0.19** -4.31** 1.41** -0.10** 

SE (m)  (gi-gj) 0.10 0.08 0.09 0.56 0.56 0.60 0.24 0.03 0.20 0.11 0.01 

CD 5% (gi-gj) 0.20 0.17 0.17 1.10 1.10 1.19 0.46 0.06 0.40 0.21 0.02 

CD 1% (gi-gj) 0.26 0.22 0.23 1.45 1.45 1.56 0.61 0.08 0.53 0.28 0.03 
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Table 4 Estimates of specific combining ability effects for F1 crosses in 14 x 14 diallel set 

SN Crosses 

Jassids/3 

leaf at 30 

DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 60 

DAS 

No  of 

trichomes/ 

sq cm on 

leaf 

No  of 

trichomes/ 

sq cm on 

stem 

No  of 

trichomes/ 

sq cm on 

bract 

Length of 

trichome on 

leaf 

(micrometer) 

Boll weight 

(gm) 

No. of 

bolls/plant 

Ginning 

outturn 

(%) 

Seed 

cotton 

yield 

(kg/plot) 

1 ADB542xSCS1062 1.09** -0.29 0.52* -261.46** -34.72** 98.739** 10.277** -0.05 -9.230** -0.131 -0.126** 

2 ADB542xRAH1065 0.4 0.15 0.38 121.25** -3.65* -123.966** 20.505** -0.045 3.990** 0.247 0.03 

3 ADB542xPH1075 -0.28 0.82** -0.39 105.15** -34.59** -136.192** 1.789** 0.023 -7.083** 0.609* 0.064* 

4 ADB542xP2151 0.17 1.65** 0.17 244.82** 39.12** -30.056** 4.425** 0.118 1.672** -3.221** 0.005 

5 ADB542xGBHV170 0.02 -0.004 -0.70** 277.54** 33.56** 177.778** 5.724** 0.071 0.421 1.999** 0.182** 

6 ADB542xSCS793 -0.01 -0.06 -0.02 221.81** 38.34** -142.208** -18.512** 0.324** 1.419** 1.362** -0.107** 

7 ADB542xDHY286 0.21 0.29 -0.02 -70.96** 40.67** 79.093** -8.533** 0.098 3.424** -0.443 0.063* 

8 ADB542xAKH8828 1.07** -1.20** 0.49* 37.06** -44.28** 248.416** 23.499** 0.346** 8.492** 1.111** 0.249** 

9 ADB542xAKH081 0.63* -0.15 0.39 -182.57** 64.31** -110.184** 10.855** 0.417** 7.432** 0.943** 0.120** 

10 
ADB542xPKV 

RAJAT 
-0.92** 0.57* 0.03 -319.94** -73.23** 133.184** -14.942** 0.063 -0.097 0.218 0.142** 

11 ADB542xLRA5166 -0.25 -0.57* 0.27 182.76** -1.84 204.041** -2.654** -0.252** 4.204** 1.305** 0.162** 

12 ADB542xPH348 -1.49** -0.60** -0.57* -64.94** -46.19** 155.131** -2.325** 0.549** 2.048** 0.267 0.051 

13 ADB542xNH615 -0.35 -0.51* 0.16 14.37** 37.15** 137.919** 24.090** 0.024 0.908 -0.555 -0.100** 

14 SCS1062xRAH1065 -0.27 -0.61** -0.94** -18.64** -13.78** -244.358** 11.992** 0.082 2.482** -0.696* 0.098** 



Journal of Global Biosciences               Vol. 6(4), 2017 pp. 4918-4934 

ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4926 

SN Crosses 

Jassids/3 

leaf at 30 

DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 60 

DAS 

No  of 

trichomes/ 

sq cm on 

leaf 

No  of 

trichomes/ 

sq cm on 

stem 

No  of 

trichomes/ 

sq cm on 

bract 

Length of 

trichome on 

leaf 

(micrometer) 

Boll weight 

(gm) 

No. of 

bolls/plant 

Ginning 

outturn 

(%) 

Seed 

cotton 

yield 

(kg/plot) 

15 SCS1062xPH1075 -0.14 2.10** 1.08** -80.69** 51.63** 5.583** 4.698** 0.016 -0.924 0.452 0.091** 

16 SCS1062xP2151 -0.69** -0.11 -0.1 29.34** 141.83** -21.081** 7.101** 0.067 6.053** -0.617* 0.419** 

17 SCS1062xGBHV170 0.18 -0.1 0.47* 120.46** 72.00** 9.931** 13.367** -0.059 10.258** 0.720* 0.113** 

18 SCS1062xSCS793 -0.57* 0.4 0.50* 484.72** -86.33** 109.967** -6.703** -0.038 -1.710** -1.760** 0.03 

19 SCS1062xDHY286 0.51 0.19 0.1 34.86** 61.48** 39.790** 2.099** 0.147 9.783** -1.370** 0.061* 

20 SCS1062xAKH8828 0.06 -1.13** -0.09 -168.89** -38.16** -161.409** 2.431** 0.128 5.117** -0.658* 0.170** 

21 SCS1062xAKH081 -0.09 -0.14 -0.48* -257.09** -59.52** -99.876** -29.525** 0.099 0.28 -0.324 -0.045 

22 
SCS1062xPKV 

RAJAT 
-0.09 -0.32 -0.33 216.61** 110.53** 304.603** 12.356** 0.234** 1.451** 2.502** 0.260** 

23 SCS1062xLRA5166 1.25** 0.04 0.49* -38.49** -56.55** -189.918** -26.856** 0.13 1.563** -0.774** 0.108** 

24 SCS1062xPH348 0.38 -0.47* -0.98** -30.02** -26.26** 228.828** 12.040** -0.069 1.385* -1.267** 0.249** 

25 SCS1062xNH615 -0.61* 0.15 -0.57* 182.70** 60.12** 51.861** -7.801** 0.139 7.678** -0.429 -0.155** 

26 RAH1065xPH1075 0.59* -0.52* -0.15 38.04** 48.41** 71.901** 3.393** 0.111 1.618** -0.388 -0.019 

27 RAH1065xP2151 0.09 0.13 0.86** -174.88** -38.59** -148.086** 3.185** 0.173* 0.106 1.620** 0.300** 

28 RAH1065xGBHV170 1.23** -0.63** 1.16** -129.56** 36.82** 11.193** 3.151** 0.236** 1.777** 2.601** 0.192** 
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SN Crosses 

Jassids/3 

leaf at 30 

DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 60 
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No  of 
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leaf 

No  of 

trichomes/ 
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stem 

No  of 

trichomes/ 

sq cm on 

bract 

Length of 

trichome on 

leaf 

(micrometer) 

Boll weight 

(gm) 

No. of 

bolls/plant 

Ginning 

outturn 

(%) 

Seed 

cotton 

yield 

(kg/plot) 

29 RAH1065xSCS793 -0.43 -0.42 -0.19 -73.14** -55.24** -130.282** -17.542** 0.145 2.842** -0.797** 0.186** 

30 RAH1065xDHY286 0.26 0.38 -1.03** 185.01** 108.88** 56.819** -31.962** 0.03 1.381* -2.424** 0.282** 

31 RAH1065xAKH8828 -0.03 0.29 -0.63** -126.94** 25.57** -158.181** 9.759** -0.145 -2.819** -6.654** 0.098** 

32 RAH1065xAKH081 -0.54* 0.79** -0.06 124.35** -95.46** 161.519** -9.285** 0.06 2.077** -2.559** 0.043 

33 
RAH1065xPKV 

RAJAT 
0.70** 0.06 1.32** -47.61** 60.06** -65.379** -5.271** -0.061 3.804** -0.436 -0.175** 

34 RAH1065xLRA5166 -1.21** -0.31 -0.47* -191.83** -75.98** -74.511** -18.394** 0.103 2.527** -0.535 0.071* 

35 RAH1065xPH348 -0.3 0.59** 0.56* -129.88** -44.87** 133.557** -0.076 -0.019 2.193** 1.599** 0.016 

36 RAH1065xNH615 -0.33 0.63** 0.41 26.58** -9.55** 119.034** -4.139** 0.134 0.797 2.194** 0.096** 

37 PH1075xP2151 0.52* 0.47* 0.37 -226.02** -99.90** -46.778** 9.336** -0.07 -3.411** 0.331 0.033 

38 PH1075xGBHV170 -0.90** -0.83** -0.48* -210.53** -26.26** -95.455** -10.487** -0.063 7.338** 0.299 0.216** 

39 PH1075xSCS793 0.93** 0.02 1.37** -105.20** -68.89** 104.281** -16.069** 0.302** 2.970** -0.737* 0.418** 

40 PH1075xDHY286 -0.4 0.09 0.27 -57.93** -51.76** -404.318** -19.189** 0.109 6.842** -0.693* -0.191** 

41 PH1075xAKH8828 0.49 -1.07** -1.22** 49.66** 58.01** -24.318** 13.365** 0.212** 8.509** 0.661* 0.115** 

42 PH1075xAKH081 -0.49 0.50* -0.63** -87.66** 36.83** 51.649** -7.479** 0.184* 11.005** -0.254 0.137** 
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(gm) 
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Ginning 

outturn 

(%) 

Seed 

cotton 

yield 

(kg/plot) 

43 
PH1075xPKV 

RAJAT 
-0.08 -0.27 -0.29 30.89** 45.48** 148.206** -12.476** -0.015 0.865 1.907** 0.161** 

44 PH1075xLRA5166 -1.21** -0.11 0.18 -224.27** -93.75** -67.370** 2.923** -0.141 4.033** 1.206** -0.225** 

45 PH1075xPH348 -0.37 -0.59** -0.41 205.54** 101.72** 254.753** 17.986** 0.049 -1.779** 0.836** 0.154** 

46 PH1075xNH615 -0.12 -0.38 -1.35** 7.79** 60.22** -53.736** 4.011** 0.124 -0.408 -1.051** -0.006 

47 P2151xGBHV170 0.26 0.03 0.44 -81.60** 14.40** 72.770** -11.540** -0.012 1.092* 2.157** -0.045 

48 P2151xSCS793 1.17** -0.09 -0.75** 119.05** 68.30** -20.516** -9.177** -0.025 0.891 -2.405** 0.118** 

49 P2151xDHY286 0.62* -0.79** -1.07** 54.05** -25.02** 263.751** -1.630** -0.107 -0.893 1.058** 0.02 

50 P2151xAKH8828 -1.89** 1.36** -0.11 195.02** -13.33** -18.348** -3.432** 0.018 3.763** 2.216** 0.126** 

51 P2151xAKH081 -0.83** -0.28 -0.62** 56.34** -18.77** 25.507** 8.268** 0.034 1.737** 2.031** -0.025 

52 P2151xPKV RAJAT 0.01 -0.63** -0.29 269.63** 72.37** 187.709** -7.851** 0.147 3.708** -1.285** -0.195** 

53 P2151xLRA5166 0.56* 0.21 -1.19** 112.85** 144.47** 177.099** -1.352* -0.045 -1.813** 1.379** 0.018 

54 P2151xPH348 -0.77** -0.54* 0.54* -201.42** -66.38** -112.111** -14.067** 0.178* 4.142** -1.983** 0.083** 

55 P2151xNH615 0.98** 0.58** 0.26 24.34** -29.97** -159.645** -3.408** 0.03 0.335 0.121 0.087** 

56 GBHV170xSCS793 1.72** 0.61** 2.05** -175.88** 77.31** 60.640** 1 0.127 -0.715 0.267 0.051 
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57 GBHV170xDHY286 -0.77** 0.001 -0.56* 99.12** 49.42** -92.993** -3.376** 0.068 2.356** -2.993** 0.073* 

58 GBHV170xAKH8828 -0.79** -0.02 -0.81** 142.09** 14.32** 27.741** 4.945** 0.082 -0.232 -5.721** -0.073* 

59 GBHV170xAKH081 -0.24 -0.26 -0.69** -208.01** -25.16** -170.114** 17.623** -0.025 -0.381 -0.676* 0.167** 

60 
GBHV170xPKV 

RAJAT 
-0.81** 1.24** -0.22 -137.57** -109.02** -233.679** 12.004** 0.155 -0.02 0.422 0.083** 

61 GBHV170xLRA5166 -0.43 -0.57* -0.38 62.60** -5.20** -48.000** -16.797** 0.151 -2.875** 0.307 0.260** 

62 GBHV170xPH348 0.45 1.43** 0.87** 104.69** 104.11** -129.688** -6.012** -0.170* -4.353** -1.687** -0.283** 

63 GBHV170xNH615 0.64* 0.65** 1.75** -44.23** -97.13** -50.177** -11.720** 0.027 -2.683** -3.169** -0.191** 

64 SCS793xDHY286 -0.5 -0.17 -0.46* -55.70** -28.14** -9.412** -8.790** -0.134 -1.978** 1.312** -0.045 

65 SCS793xAKH8828 1.56** 0.57* 1.87** -154.53** -79.55** 2.211 -8.503** -0.02 1.867** 0.229 0.164** 

66 SCS793xAKH081 -0.35 -0.93** -0.27 -148.60** -37.89** -99.845** -4.803** 0.029 -0.693 -1.371** 0.006 

67 
SCS793xPKV 

RAJAT 
-0.89** 0.86** -0.83** 229.09** 39.67** -66.277** -12.489** 0.241** 7.834** -0.737* -0.046 

68 SCS793xLRA5166 -1.24** -0.27 -0.95** -92.50** -66.79** -91.075** -7.967** 0.06 5.968** 1.068** 0.05 

69 SCS793xPH348 -1.08** 0.42 -0.57* 33.65** 78.72** 181.093** 39.595** 0.294** 6.412** 1.248** 0.218** 

70 SCS793xNH615 -0.42 -0.28 -0.4 -180.58** -77.20** -189.375** 10.521** -0.042 2.194** 0.786** 0.128** 
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(%) 

Seed 
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(kg/plot) 

71 DHY286xAKH8828 0.66* -0.49* -0.17 -26.69** -75.42** -21.833** 6.888** -0.068 -2.940** 2.211** 0.02 

72 DHY286xAKH081 0.22 -0.67** 2.51** -37.54** -111.94** 22.101** 3.177** 0.259** -0.422 0.194 0.103** 

73 
DHY286xPKV 

RAJAT 
-0.57* -0.12 -0.32 18.77** 43.17** -236.698** 5.924** -0.051 -4.217** -0.002 0.101** 

74 DHY286xLRA5166 0.72** 0.05 0.84** -109.61** -15.66** -15.819** 25.957** 0.190* -2.205** -1.520** 0.004 

75 DHY286xPH348 -0.22 -0.01 0.32 -144.75** 48.97** 11.871** 33.653** 0.168* 3.639** 1.532** -0.205** 

76 DHY286xNH615 -0.78** 0.12 0.07 220.62** -59.08** 109.826** 13.734** -0.301** -3.446** 1.989** 0.134** 

77 AKH8828xAKH081 0.09 2.22** 0.95** -153.75** 78.40** 111.268** 30.043** -0.250** -5.665** 4.685** -0.270** 

78 
AKH8828xPKV 

RAJAT 
-0.81** -1.08** -0.82** -148.55** 21.42** -163.542** -11.755** 0.096 4.362** -0.556 0.090** 

79 AKH8828xLRA5166 -0.2 1.96** 0.47* 77.31** -2.61 91.548** -10.767** 0.071 -3.382** 0.158 -0.044 

80 AKH8828xPH348 0.33 0.93** 0.89** -89.53** 62.69** -9.939** -18.860** -0.195* -1.705** -2.341** 0.202** 

81 AKH8828xNH615 1.16** 0.82** 1.37** -185.86** 17.98** -92.462** 4.788** 0.013 -2.356** -0.442 0.044 

82 
AKH081xPKV 

RAJAT 
0.04 1.38** -0.39 99.13** -113.58** 26.203** -9.944** -0.266** -6.342** -1.485** 0.054 

83 AKH081xLRA5166 0.90** 0.18 0.06 -41.55** 121.20** -143.752** -9.255** 0.02 4.525** -1.369** 0.098** 



Journal of Global Biosciences               Vol. 6(4), 2017 pp. 4918-4934 

ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4931 

SN Crosses 

Jassids/3 

leaf at 30 

DAS 

Jassids/3 

leaf at 45 

DAS 

Jassids/3 

leaf at 60 

DAS 

No  of 

trichomes/ 

sq cm on 

leaf 

No  of 

trichomes/ 

sq cm on 

stem 

No  of 

trichomes/ 

sq cm on 
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(kg/plot) 

84 AKH081xPH348 0.56* 0.44* 0.04 -79.65** 40.31** -257.617** 1.163 -0.057 -3.753** -2.166** 0.043 

85 AKH081xNH615 0.26 -0.39 0.48* 78.58** 43.26** 4.294** -3.656** 0.184* 0.251 -1.199** -0.004 

86 
PKV 

RAJATxLRA5166 
0.45 -0.01 -1.14** -136.61** -15.83** 3.328* -9.319** 0.177* 0.23 -2.839** 0.089** 

87 PKV RAJATxPH348 0.17 -0.59** 0.07 -91.65** 33.86** -144.816** -3.446** 0.155 1.229* -0.246 0.208** 

88 PKV RAJATxNH615 -0.89** -0.47* -0.4 -61.63** -6.49** -13.405** 3.180** -0.059 2.778** -0.752** 0.188** 

89 LRA5166xPH348 0.21 -0.63** -0.12 -40.09** -57.80** 136.997** 4.876** 0.241** -0.97 -1.011** 0.218** 

90 LRA5166xNH615 -0.31 -0.55* -0.87** -141.59** 47.47** -264.426** 9.824** 0.082 4.890** 1.981** 0.174** 

91 PH348xNH615 1.23** -0.53* -0.54* -95.72** -19.36** -39.369** -7.203** 0.216** 2.967** -2.468** 0.110** 

 SE (m) Sij-Sik 0.39 0.33 0.34 2.17 2.18 2.34 0.91 0.12 0.79 0.42 0.04 

 CD (Sij-Sik) at 5% 0.76 0.64 0.67 4.26 4.28 4.59 1.79 0.23 1.55 0.82 0.09 

 CD (Sij-Sik) at 1% 1 0.85 0.88 5.61 5.63 6.04 2.36 0.31 2.04 1.08 0.11 
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