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ABSTRACT
Aims:
The present investigation was undertaken to assess the combining ability, gene action and heterosis for seed cotton yield, yield attributing traits and fibre quality parameters in inter and intra specific cotton hybrids involving Gossypium hirsutum L. and Gossypium barbadense L.
Study design:
Experimental research using a half-diallel mating design and randomized block design.
Place and Duration of Study:
The study was conducted at the Agricultural Research Station (ARS), Adilabad, Telangana State, India, during Kharif 2020–2021.
Methodology:
Six cotton genotypes comprising four G. hirsutum lines (Adilabad kapas-1, ADB-39, ARBC-64 and CNH-115) and two G. barbadense lines (Suvin and Phule Rukhmai) were crossed in a half-diallel fashion to generate fifteen single cross hybrids. Parents and hybrids were evaluated in a randomized block design with two replications. Observations were recorded on yield, yield components and fibre quality traits. Combining ability analysis was carried out following Griffing’s Method II, Model I. Genetic parameters including heritability, degree of dominance and genetic advance were also estimated.
Results:
Analysis of variance revealed significant differences among parents and hybrids for most of the traits studied, indicating substantial genetic variability. Both general combining ability (GCA) and specific combining ability (SCA) variances were significant for the majority of characters. Non-additive gene action predominated for most yield and fibre traits, while additive gene action was observed for days to 50 per cent flowering and ginning out-turn. The parents ADB-39 and CNH-115 were identified as good general combiners for seed cotton yield, whereas Suvin and Phule Rukhmai were superior general combiners for fibre quality traits. The crosses Adilabad kapas-1 × Phule Rukhmai, ADB-39 × Phule Rukhmai and Suvin × ARBC-64 exhibited significant positive SCA effects for seed cotton yield.
Conclusion:
The predominance of non-additive gene action for yield and fibre traits suggests greater scope for heterosis breeding in cotton. Identified superior parents and cross combinations can be effectively utilized for developing high-yielding hybrids with improved fibre quality.
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1. INTRODUCTION
Cotton (Gossypium spp.) is one of the most important natural fibre crops of global significance, contributing substantially to agricultural sustainability, textile industries and rural livelihoods. It is often referred to as “White Gold” due to its pivotal role in economic development and employment generation. World cotton production was estimated at about 26 million tonnes in 2024, with more than 9 million tonnes traded globally, reflecting its vital role in both production and international trade (FAO, 2024). India continues to hold a pivotal position in global cotton production, contributing nearly one-quarter of the world’s output and remaining among the top producers alongside China and Brazil (Ministry of Textiles, Govt. of India, 2025). India’s cotton production for the 2024–25 season was estimated at about 29.4 million bales of 170 kg each, while domestic supply and stocks showed significant involvement of imports and milling requirements (IBEF, 2025; CAI, 2025). These figures underscore cotton’s ongoing economic importance as both a cash crop and raw material for the textile sector.
Enhancement of seed cotton yield along with improvement in fibre quality remains a major objective of cotton breeding programmes. While G. hirsutum genotypes are characterized by higher productivity, early maturity and tolerance to biotic stresses, G. barbadense genotypes are renowned for superior fibre properties such as longer staple length, higher bundle strength and better spinning performance (Gururajan, 2000; Mandloi et al., 1998). However, G. barbadense lines generally exhibit lower yield potential and susceptibility to sucking pests. Therefore, interspecific hybridization between G. hirsutum and G. barbadense offers a promising approach to combine high yield with superior fibre quality (Doss and Kadambavana Sundaram, 1997; Mohamed et al., 2000).
Cotton is an often cross pollinated crop, making it highly amenable to heterosis breeding as well as recombination breeding. The success of any hybrid breeding programme largely depends on the selection of genetically superior parents and understanding the nature of gene action controlling economically important traits (Sprague and Tatum, 1942; Hayes et al., 1955). Combining ability analysis serves as an effective biometrical tool to assess the breeding value of parents and the performance of cross combinations. General combining ability (GCA) reflects additive gene effects, whereas specific combining ability (SCA) represents non-additive gene effects such as dominance and epistasis (Griffing, 1956; Cockerham, 1961). Knowledge of these genetic components helps breeders to decide appropriate breeding strategies for varietal development or hybrid exploitation.
Diallel analysis, as proposed by Griffing (1956), has been extensively employed in cotton to study combining ability, heterosis and genetic architecture of yield and fibre quality traits. Several studies have reported the predominance of non-additive gene action for seed cotton yield and its associated characters, highlighting the importance of heterosis breeding (Ahuja and Tuteja, 2000; Deosarkar et al., 2009; Dukre et al., 2009). Conversely, additive gene action has been reported for certain fibre quality traits, suggesting scope for selection-based improvement (Ahuja and Dhayla, 2007; Shimna Bhaskaran and Ravikesavan, 2008). However, the magnitude and nature of gene action often vary with the genetic background of parents and the breeding material used (Allard and Bradshaw, 1964; Rajamani, 2014).
Despite extensive work on single cross hybrids, systematic information on combining ability and gene action involving inter and intra specific cotton crosses under specific agro-climatic conditions is still limited. Understanding the genetic control of yield and fibre quality traits in such crosses is essential for identifying superior parents and promising hybrid combinations suitable for commercial exploitation (Rajamani et al., 2009; Linghe and Wu, 2017).
In this context, the present study was undertaken to evaluate genetic variability, combining ability and gene action for seed cotton yield, yield components and fibre quality traits in single cross hybrids derived from inter and intra specific crosses between G. hirsutum L. and G. barbadense L. The findings are expected to provide valuable insights for the development of high-yielding cotton hybrids with improved fibre quality.
2. MATERIALS AND METHODS
2.1 Experimental site
The experiment was conducted at the Agricultural Research Station (ARS), Professor Jayashanakar Telangana Agriculture University, Adilabad, Telangana State, India, during Kharif 2020–2021. The station is located in the Northern Telangana agro-climatic zone at 19.39° N latitude and 78.32° E longitude, with an elevation of approximately 259 m above mean sea level. The region receives an average annual rainfall of about 1105 mm. The experimental field is characterized by deep black cotton soils with a pH ranging from 6.6 to 7.2, and irrigation was provided through bore wells as and when required, following standard agronomic practices.
2.2 Experimental material and crossing programme
The experimental material comprised six diverse cotton genotypes, including four Gossypium hirsutum L. lines (Adilabad kapas-1, ADB-39, ARBC-64 and CNH-115) and two Gossypium barbadense L. lines (Suvin and Phule Rukhmai). These genotypes were selected based on their diversity for yield attributes, plant architecture and fibre quality traits. 
The six parents were crossed in a half-diallel mating design to generate fifteen single cross hybrids during Kharif 2020. Crossing was carried out using the doak (thumb-nail) method of emasculation followed by controlled hand pollination as described by Doak (1934). Synchronization of flowering among parental lines was ensured through staggered sowing. Mature crossed bolls were harvested, sun-dried, ginned and the seed was delinted using sulphuric acid, followed by washing and shade drying. The delinted seed was treated with imidacloprid before being used for field evaluation.
2.3 Experimental design and crop management
Fifteen single cross hybrids along with six parents (a total of 21 entries) were evaluated during Kharif 2021 in a randomized block design with two replications. Each entry was grown in two rows of 6 m length, maintaining a spacing of 120 cm between rows and 60 cm between plants. The crop was raised following recommended agronomic practices, including timely irrigation, fertilizer application and need-based plant protection measures, to ensure uniform crop growth.
2.4 Traits recorded
Observations were recorded on the following traits: days to 50 per cent flowering, plant height (cm), number of monopodia plant⁻¹, number of sympodia plant⁻¹, number of bolls plant⁻¹, boll weight (g), seed index (g), lint index (g), ginning out-turn (%), 2.5% span length (mm), micronaire value (10⁻⁶ g inch⁻¹), bundle strength (g tex⁻¹), uniformity ratio (%) and seed cotton yield plant⁻¹ (g). 
Plant height, number of monopodia, sympodia, bolls and seed cotton yield were recorded from ten randomly selected plants per plot, whereas days to 50 per cent flowering was recorded on a plot basis. Fibre quality parameters were analyzed using a calibrated High Volume Instrument (Premier HFT-9000) under ICC mode, following standard testing procedures and guidelines prescribed by the Protection of Plant Varieties and Farmers’ Rights Authority (PPV&FRA, 2001).
2.5 Statistical analysis
The recorded data were subjected to analysis of variance (ANOVA) to test the significance of differences among genotypes, following the procedure described by Panse and Sukhatme (1985). Although the experimental material was initially laid out in a simple lattice design, the data were analyzed as a randomized block design to avoid confounding of mean square expectations, as suggested by Eberhart et al. (1964).
Combining ability analysis was carried out using Griffing’s Method II (parents and F₁s) and Model I (fixed effects) to estimate general combining ability (GCA) and specific combining ability (SCA) effects (Griffing, 1956). Genetic parameters such as genotypic and phenotypic variances, heritability (broad and narrow sense), degree of dominance and genetic advance were estimated following standard biometrical procedures described by Burton (1953) and Johnson et al. (1955). The ratio of GCA to SCA variances was used to infer the nature of gene action governing the traits under study. The significance of GCA and SCA effects was tested using appropriate standard errors and t-tests.
3. RESULTS AND DISCUSSION
Data on yield, yield components and fibre quality traits recorded from parents and their single cross hybrids were subjected to diallel analysis. The analysis of variance and combining ability estimates for all traits are presented in Tables 1-4.
3.1 Analysis of variance
Analysis of variance revealed significant mean squares for parents for all traits except uniformity ratio, while mean squares due to crosses were significant for all traits except ginning out-turn (GOT%) and uniformity ratio. Variance due to general combining ability (GCA) was significant for most traits, whereas variance due to specific combining ability (SCA) was also significant for the majority of characters, indicating the involvement of both additive and non-additive gene effects.
[bookmark: _Hlk218422397]For most traits, the magnitude of GCA variance exceeded SCA variance, except for number of monopodia plant⁻¹ and number of bolls plant⁻¹, suggesting the predominance of additive gene action for several traits and the possibility of improvement through selection. The simultaneous significance of GCA and SCA variances indicated adequate genetic variability among parents and hybrids, supporting the scope for both selection and heterosis breeding. Similar findings were earlier reported in cotton by Rajamani (2012) and Laxman and Ganesh (2003). Data of mean squares from ordinary analysis of variance and combining ability for yield and yield components and fibre quality parameters are mentioned in Table 1.
3.2 Genetic components and gene action
The GCA/SCA variance ratio provided insight into the nature of gene action governing the traits. Ratios greater than unity indicated additive gene action, while values less than unity suggested dominance or non-additive gene effects. In the present study, all traits except days to 50 per cent flowering and GOT% exhibited non-additive gene action, indicating the predominance of dominance and epistatic effects, similarly reported by El-Hashash, 2013.
Narrow-sense heritability was high for days to 50 per cent flowering, moderate for boll weight, seed index, lint index, GOT%, 2.5% span length, micronaire and bundle strength, and low for yield and its major components. The degree of dominance exceeded unity for most traits, except days to 50 per cent flowering and GOT%, confirming the importance of non-additive gene action and the suitability of heterosis breeding for improvement of yield and fibre traits. Estimated genetic components and genetic ratios are mentioned in Table 2.
3.3 General and specific combining ability effects
[bookmark: _Hlk218422421]General combining ability (GCA) refers to the average performance of a parent across its cross combinations and primarily reflects additive genetic effects, though it may also include additive × additive epistatic interactions. Additive gene effects are fixable through selection, whereas non-additive effects necessitate exploitation of heterosis (Gardner, 1963). Specific combining ability (SCA) represents deviations of hybrid performance from parental expectations and is attributed to dominance and epistatic interactions. Parents with high positive GCA effects are desirable for use in hybridization to develop superior progenies. In the present study, GCA effects of six parents and SCA effects of fifteen hybrids for seed cotton yield and related traits were estimated and are presented in Table 3 and described hereunder.
3.3.1 Days to 50 per cent flowering
Adilabad kapas-1, ADB 39, ARBC 64 and CNH 115 showed significant negative GCA effects, indicating their suitability as general combiners for earliness, with Adilabad kapas-1 and ADB 39 being the best (Table 3). Suvin and Phule Rukhmai were poor combiners. Significant negative SCA effects were observed in ADB 39 × Phule Rukhmai and Suvin × ARBC 64, identifying them as superior crosses for early flowering.
3.3.2 Plant height (cm)
ADB 542, ARBC 64 and CNH 115 exhibited significant negative GCA effects and were good combiners for reduced plant height, while Phule Rukhmai showed maximum positive GCA (Table 3). Hybrids Suvin × CNH 115 and ADB 39 × CNH 115 recorded the highest negative SCA effects, indicating predominance of non-additive gene action.
3.3.3 Number of monopodia and sympodia plant⁻¹
Adilabad kapas-1 and CNH 115 were good general combiners for fewer monopodia, whereas ADB 39 showed significant positive GCA for number of sympodia (Table 3). Hybrids Suvin × CNH 115 (monopodia) and Phule Rukhmai × CNH 115 (sympodia) exhibited superior SCA effects.
3.3.3 Number of bolls plant⁻¹
ADB 39 was the only parent with significant positive GCA for number of bolls plant⁻¹, while the remaining parents were poor combiners (Table 3). The hybrid ADB 39 × Phule Rukhmai showed the highest positive SCA effect for this trait.
3.3.4 Boll weight and seed index
CNH 115 and ARBC 64 were good general combiners for boll weight, while CNH 115 alone showed positive GCA for seed index (Table 3). Hybrids Adilabad kapas-1 × ARBC 64, Adilabad kapas-1 × Phule Rukhmai and ADB 39 × Suvin recorded significant positive SCA effects.
3.3.5 Lint index and ginning out-turn (%)
Adilabad kapas-1 and CNH 115 exhibited significant positive GCA effects for lint index, while Adilabad kapas-1 and ADB 39 were good general combiners for GOT% (Table 4). Only a few hybrids showed positive SCA effects for lint index, whereas none of the crosses exhibited significant positive SCA for GOT%.
3.3.6 Micronaire
Suvin and Phule Rukhmai recorded significant negative GCA effects, indicating their contribution to finer fibre, while ADB 39 and CNH 115 showed positive GCA effects (Table 4). Hybrids ADB 39 × Suvin and ADB 39 × Phule Rukhmai showed desirable negative SCA effects, confirming non-additive gene action. 
3.3.7 2.5% span length and bundle strength
Suvin and Phule Rukhmai were superior general combiners for fibre length and bundle strength (Table 4). Hybrids Adilabad kapas-1 × Phule Rukhmai and ADB 39 × Suvin exhibited significant positive SCA effects for both traits.
3.3.8 Uniformity ratio (%)
None of the parents showed significant positive GCA effects, although ARBC 64 recorded the highest GCA value. Only Adilabad kapas-1 × ARBC 64 showed a significant positive SCA effect (Table 4).
3.3.9 Seed cotton yield plant⁻¹ (g)
ADB 39 and CNH 115 were identified as good general combiners for seed cotton yield, whereas Suvin and Phule Rukhmai were poor combiners (Table 4). Hybrids Adilabad kapas-1 × Phule Rukhmai, ADB 39 × Phule Rukhmai and Suvin × ARBC 64 exhibited significant positive SCA effects and were identified as superior crosses for yield.
General combining ability effects revealed that no single parent was a good combiner for all traits. ADB 39 and CNH 115 emerged as good general combiners for seed cotton yield and several yield components, while Suvin and Phule Rukhmai were superior general combiners for fibre quality traits such as 2.5% span length and bundle strength. Parents showing positive GCA effects for fibre traits generally exhibited negative GCA effects for yield and its components, indicating the trade-off between yield and fibre quality. Ambhore et al., 2012 also reported similarly.
[bookmark: _Hlk218422451]Specific combining ability effects identified several superior cross combinations. The crosses Adilabad kapas-1 × Phule Rukhmai, ADB 39 × Phule Rukhmai and Suvin × ARBC 64 exhibited significant positive SCA effects for seed cotton yield, despite one of the parents having poor GCA for yield. This confirms the role of non-additive gene action and dominance × dominance interactions in enhancing hybrid performance, as also reported earlier by Reddy (2001), Laxman and Ganesh (2003) and Sivaprasad et al. (2004).
[bookmark: _Hlk218422473]Hybrids showing superior SCA effects for fibre traits, particularly 2.5% span length and bundle strength, largely involved G. barbadense parents, indicating their value as donors for fibre quality improvement. Similar trends were reported in earlier cotton studies (Basha, 1997; Rajamani, 2012; Tuteja et al., 1996, Ahuja and Tuteja 2003).
3.4 Implications for cotton breeding
The predominance of non-additive gene action for seed cotton yield and most fibre quality traits suggests greater scope for heterosis breeding rather than selection in early generations. Parents such as ADB-39 and CNH-115 can be effectively utilized as yield donors, while Suvin and Phule Rukhmai serve as valuable sources for fibre quality improvement. The identified superior cross combinations can be exploited directly as hybrids or used in advanced breeding programmes to develop elite cotton cultivars suited to diverse agro-climatic conditions.
4. CONCLUSION
The present investigation revealed the existence of substantial genetic variability among the parental lines and their inter and intra specific cotton hybrids for seed cotton yield, yield components and fibre quality traits. The significance of both general and specific combining ability variances for most of the characters indicated the involvement of additive as well as non-additive gene action in their inheritance. However, the predominance of specific combining ability variance and higher degree of dominance for most traits suggested that non-additive gene action plays a major role in the expression of yield and fibre quality attributes.
Among the parents, ADB-39 and CNH-115 were identified as superior general combiners for seed cotton yield and important yield contributing traits, while Suvin and Phule Rukhmai were found to be excellent general combiners for fibre quality traits such as 2.5% span length and bundle strength. The crosses Adilabad kapas-1 × Phule Rukhmai, ADB-39 × Phule Rukhmai and Suvin × ARBC-64 exhibited significant positive specific combining ability effects for seed cotton yield, indicating their potential for exploitation in hybrid breeding programmes.
The predominance of non-additive gene action for most yield and fibre traits suggests that heterosis breeding would be more effective than simple selection for genetic improvement in cotton. The identified superior parents and cross combinations can be efficiently utilized for the development of high-yielding cotton hybrids with improved fibre quality, thereby contributing to sustainable cotton productivity and quality enhancement.
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Table 1 Mean squares from ordinary analysis of variance and combining ability for yield and yield components and fibre quality         parameters in diallel.
	Source of variation
	D.F.
	Days to 50%
flowering
	Plant Height
(cm)
	No. of
Monopodia
plant-1
	No. of 
Sympodia 
plant-1
	No. of Bolls 
plant-1
	Boll weight
(g)
	Seed Index
(g)

	Replications
	1
	0.01
	45.05
	0.05
	0.13
	12.70
	0.42*
	0.01

	Treatments
	20
	179.62**
	990.54**
	1.22**
	12.45**
	289.28**
	0.96**
	2.33**

	Parents
	5
	293.73**
	1300.08**
	0.27**
	13.46**
	123.74**
	1.25**
	2.96**

	Hybrids
	14
	151.67**
	948.84**
	1.30**
	11.87**
	293.34**
	0.92**
	1.69**

	Parents Vs. Hybrids
	1
	0.34
	26.75
	4.84**
	15.43**
	1060.21**
	0.01
	8.09**

	Error
	20
	0.90
	37.87
	0.06
	1.90
	11.28
	0.08
	0.09**

	Total
	41
	88.06
	502.76
	0.62
	7.00
	146.93
	0.51
	1.18

	GCA
	5
	286.07**
	904.38**
	0.52**
	9.41**
	113.55**
	1.17**
	2.02**

	SCA
	15
	24.39**
	358.90**
	0.64**
	5.16**
	155.00**
	0.25**
	0.88**



	Source of variation
	D.F.
	Lint Index
(g)
	GOT 
(%) 
	Micronaire
(10-6 g/inch)
	2.5% Span 
Length (mm)
	Bundle strength (g/tx)
	Uniformity ratio
(%)
	Seed cotton yield 
plant-1 (g)

	Replications
	1
	0.02
	0.17
	0.02
	2.80
	3.72
	8.961
	253.77

	Treatments
	20
	0.63**
	5.10**
	0.46 **
	16.49**
	17.01**
	7.292
	2677.71**

	Parents
	5
	1.24**
	14.17**
	0.57 **
	13.59**
	12.45**
	9.617
	2226.05**

	Hybrids
	14
	0.43**
	1.71
	042**
	18.37**
	18.74**
	6.928
	2246.55**

	Parents Vs. Hybrids
	1
	0.38*
	7.09*
	0.49 **
	4.71
	15.62**
	0.754
	10972.29**

	Error
	20
	0.05
	1.49
	0.01
	1.22
	1.18
	6.211
	306.46

	Total
	41
	0.33
	3.22
	0.23
	8.71
	8.96
	6.806
	1461.88

	GCA
	5
	0.77**
	6.16**
	0.46**
	21.24**
	21.06**
	4.205
	1843.50**

	SCA
	15
	0.16**
	1.34
	0.15 **
	3.91**
	4.32**
	3.460
	1170.63**


* Significance at 5%level, ** Significance at 1% level



Table 2 Estimation of genetic components and genetic ratios of cotton in diallel.
	Characters
	σ2 gca
	σ2 sca
	σ2 D
	h2 narrow sense
	h2 broad  sense
	σ2 gca/ σ2 sca
	Degree of Dominance

	Days to 50% flowering
	35.70
	23.94
	23.94
	0.75
	1.00
	1.49
	0.81

	Plant Height (cm)
	110.68
	339.97
	339.97
	0.38
	0.97
	0.33
	1.56

	No. of Monopodia plant-1
	0.06
	0.61
	0.61
	0.16
	0.96
	0.10
	4.78

	No. of Sympodia plant-1
	1.06
	4.21
	4.21
	0.29
	0.87
	0.25
	1.77

	No. of Bolls plant-1
	13.48
	149.36
	149.36
	0.14
	0.96
	0.09
	3.20

	Boll weight (g)
	0.14
	0.21
	0.21
	0.53
	0.93
	0.67
	1.26

	Seed Index (g)
	0.25
	0.84
	0.84
	0.36
	0.97
	0.30
	1.47

	Lint Index (g)
	0.09
	0.14
	0.14
	0.54
	0.92
	0.69
	1.00

	Ginning Outturn (%)
	0.68
	0.60
	0.60
	0.50
	0.72
	1.14
	0.80

	Micronaire (10-6 g/tex)
	0.05
	0.14
	0.14
	0.42
	0.96
	0.39
	1.48

	2.5% length (mm)
	2.57
	3.30
	3.30
	0.56
	0.93
	0.78
	1.54

	Bundle strength (g/tex)
	2.55
	3.73
	3.73
	.54
	0.93
	0.68
	1.65

	Uniformity ratio (%)
	0.13
	0.35
	0.35
	0.07
	0.16
	0.38
	2.16

	Seed cotton yield plant-1 (g)
	211.28
	1017.40
	1017.40
	0.26
	0.90
	0.20
	1.97











Table 3 Estimation of general and specific combining ability effects for yield and fiber quality parameters.
	Parent/Cross
	Days to 50%
flowering
	Plant Height
(cm)
	No. of Monopodia
plant-1
	No. of Sympodia
plant-1
	No. of Bolls 
plant-1
	Boll weight
(g)
	Seed Index
(g)

	Parents

	Adilabad kapas-1
	-4.65**
	-3.62*
	-0.24**
	0.75*
	1.56
	0.02
	0.05

	ADB 39
	-6.77**
	-0.83
	-0.04
	1.60**
	6.45**
	-0.16*
	-0.33**

	Suvin
	8.48**
	0.04
	0.08
	-1.06**
	-3.40**
	-0.40**
	-0.30**

	Phule Rukhmai
	5.85**
	19.32
	0.47**
	-1.01**
	-0.25
	-0.29**
	-0.37**

	ARBC 64
	-0.77**
	-13.24**
	-0.12
	-0.67*
	-0.49
	0.17*
	0.00

	CNH-115
	-2.15**
	-1.68**
	-0.15*
	0.39
	-3.86**
	0.66**
	0.96**

	CD (gi) at P=0.05%
	0.56
	3.61
	0.14
	0.81
	1.97
	0.16
	0.18

	CD (gi) at P=0.01%
	0.87
	5.66
	0.23
	1.27
	3.09
	0.25
	0.28

	CD (gi-gi) at P=0.05%
	0.86
	5.59
	0.22
	1.25
	3.05
	0.25
	0.27

	CD (gi-gi) at P=0.01%
	1.35
	8.77
	0.35
	1.97
	4.70
	0.39
	0.43

	Single crosses

	Adilabad kapas-1 × ADB 39
	2.61**
	10.85*
	0.22
	1.96*
	-1.77
	0.30
	0.49*

	Adilabad kapas-1 × Suvin
	1.86**
	11.23*
	0.80**
	3.13**
	1.93
	-0.68**
	-0.13

	Adilabad kapas-1 × Phule Rukhmai
	3.48**
	-14.05**
	-0.79**
	-2.23*
	13.28**
	0.01
	1.80**

	Adilabad kapas-1 × ARBC 64
	-0.89
	-4.49
	0.50**
	0.04
	-5.57*
	0.53**
	0.42*

	Adilabad kapas-1 × CNH 115
	-6.02**
	0.70
	0.43*
	-0.53
	-2.20
	0.22
	-0.15

	ADB 39 × Suvin
	6.98**
	34.20**
	0.60**
	2.08*
	6.35**
	-0.06
	1.88**

	ADB 39 × Phule Rukhmai
	-11.39**
	28.92**
	1.51**
	2.13*
	30.99**
	-0.70**
	-0.05

	ADB 39 × ARBC 64
	2.23**
	-13.02**
	-0.10
	0.79
	-11.56**
	0.72**
	0.25

	ADB 39 × CNH 115
	0.11
	-22.59**
	-0.67**
	-4.38**
	0.65
	-0.14
	-0.73**

	Suvin × Phule Rukhmai
	-0.64
	-10.21*
	0.59**
	-0.81
	-3.64
	0.99**
	-1.05**

	Suvin × ARBC 64
	-6.52**
	-3.15
	0.18
	0.35
	14.45**
	-0.21
	-0.16

	Suvin × CNH 115
	-3.14**
	-25.21**
	-0.94**
	-2.21*
	-1.92
	-0.21
	0.24

	Phule Rukhmai × ARBC 64
	3.11**
	9.32*
	-0.01
	0.40
	-3.35
	-0.60**
	0.26



Table 3.(Cont.).

	Parent/Cross
	Days to 50%
flowering
	Plant Height
(cm)
	No. of Monopodia
plant-1
	No. of Sympodia
plant-1
	No. of Bolls 
plant-1
	Boll weight
(g)
	Seed Index
(g)

	Phule Rukhmai × CNH 115
	7.48**
	-13.99**
	0.92**
	3.24**
	-3.18
	-0.37
	0.58**

	ARBC 64 × CNH 115
	1.61*
	19.07**
	0.01
	1.80
	13.25**
	0.05
	0.53*

	CD (Sij) at P=0.05%
	1.28
	8.27
	0.33
	1.85
	4.51
	0.37
	0.40

	CD (Sij) at P=0.01%
	1.77
	11.48
	0.46
	2.57
	6.26
	0.52
	0.56

	CD (Sij-Sjk) at P=0.05%
	1.90
	12.35
	0.49
	2.77
	6.74
	0.56
	0.60

	CD (Sij-Sjk) at P=0.01%
	2.64
	17.14
	0.68
	3.84
	9.35
	0.77
	0.84

	CD (Sij-Skl) at P=0.05%
	1.76
	11.43
	0.46
	2.56
	6.24
	0.51
	0.56

	CD (Sij-Skl) at P=0.01%
	2.45
	15.86
	0.63
	3.56
	8.66
	0.71
	0.77
















Table 4 Estimation of general and specific combining ability effects for yield and fiber quality parameters.
	Parent/Cross
	Lint Index
(g)
	GOT 
(%) 
	Micronaire
(10-6 g/inch)
	2.5% Span 
Length (mm)
	Bundle strength (g/tx)
	Uniformity ratio
(%)
	Seed cotton yield 
plant-1 (g)

	Parents

	Adilabad kapas-1
	0.21**
	1.03**
	-0.04
	1.16 **
	-1.17 **
	0.01
	6.04

	ADB 39
	0.02
	0.86**
	0.17 **
	-0.20
	-0.55 *
	-0.76
	11.37*

	Suvin
	-0.25**
	-0.70*
	-0.36 **
	2.50 **
	2.50**
	-0.91
	-26.57**

	Phule Rukhmai
	-0.33**
	-0.88**
	-0.10 **
	1.46 **
	1.57**
	0.17
	-15.86 **

	ARBC 64
	-0.15**
	-0.76*
	0.01
	-1.50 **
	-1.17**
	0.90
	5.24

	CNH-115
	0.50**
	0.45
	0.33 **
	-1.10 **
	-1.16**
	0.59
	19.78**

	CD (gi) at P=0.05%
	0.14
	0.72
	0.08**
	0.65**
	0.63**
	1 46**
	12.02**

	CD (gi) at P=0.01%
	0.21
	1.12
	0.12***
	1.02**
	1.00**
	2.29**
	18.86**

	CD (gi-gi) at P=0.05%
	0.21
	1.11
	0.12***
	1.01**
	0.98**
	2.26**
	18.62**

	CD (gi-gi) at P=0.01%
	0.33
	1.74
	0.19***
	1.58**
	1.55**
	3.55**
	29.22**

	Adilabad kapas-1 × ADB 39
	-0.03
	-1.31
	0.28**
	-2.07**
	-1.01
	0.48
	10.97

	Single crosses

	Adilabad kapas-1 × Suvin
	-0.03
	0.19
	-0.38**
	-0.83
	-1.42
	-0.17
	-20.44

	Adilabad kapas-1 × Phule Rukhmai
	0.66**
	-0.44
	-0.13
	3.00**
	3.91**
	-1.41
	47.86**

	Adilabad kapas-1 × ARBC 64
	0.10
	-0.44
	0.21*
	1.08
	0.01
	3.85*
	-3.52

	Adilabad kapas-1 × CNH 115
	-0.35*
	-1.45
	-0.03
	0.20
	-0.01
	-0.67
	-0.33

	ADB 39 × Suvin
	0.87**
	0.42
	-0.68**
	4.47**
	3.95**
	1.50
	18.42

	ADB 39 × Phule Rukhmai
	-0.12
	-0.55
	-0.69**
	1.33
	0.68
	-0.18
	53.60**

	ADB 39 × ARBC 64
	-0.01
	-0.60
	0.09
	-2.28*
	-1.61*
	-1.71
	-14.00

	ADB 39 × CNH 115
	-0.41*
	-0.51
	0.01
	0.38
	0.07
	-3.30
	4.80

	Suvin × Phule Rukhmai
	-0.58**
	-1.08
	0.60**
	-2.03*
	-2.37**
	0.50
	23.25

	Suvin × ARBC 64
	0.16
	1.28
	-0.16
	-0.55
	2 77**
	1.47
	37.50**

	Suvin × CNH 115
	0.20
	0.67
	0.02
	1.53*
	1.36
	1.09
	-15.26



Table 4. (Cont.).

	Parent/Cross
	Lint Index
(g)
	GOT 
(%) 
	Micronaire
(10-6 g/inch)
	2.5% Span 
Length (mm)
	Bundle strength (g/tx)
	Uniformity ratio
(%)
	Seed cotton yield 
plant-1 (g)

	Phule Rukhmai × ARBC 64
	0.32*
	1.10
	0.15
	0.57
	0.11
	-0.81
	-29.10*

	Phule Rukhmai × CNH 115
	-0.10
	-1.34
	-0.40**
	-0.08
	0.94
	0.05
	-19.32

	ARBC 64 × CNH 115
	0.22
	0.15
	0.08
	-1.55*
	-1.60*
	0.57
	58.90**

	CD (Sij) at P=0.05%
	0.31
	1.64
	0.18
	1.49
	1.46
	3.35
	23.53

	CD (Sij) at P=0.01%
	0.43
	2.28
	0.25
	2.07
	2.03
	4.65
	32.66

	CD (Sij-Sjk) at P=0.05%
	0.47
	2.45
	0.27
	2.22
	2.18
	5.00
	35.12

	CD (Sij-Sjk) at P=0.01%
	0.65
	3.40
	0.38
	3.09
	3.03
	6.94
	48.74

	CD (Sij-Skl) at P=0.05%
	0.43
	2.27
	0.25
	2.06
	2.02
	4.63
	32.51

	CD (Sij-Skl) at P=0.01%
	0.60
	3.15
	0.35
	2.85
	2.80
	6.42
	45.13







