Original Research Article
Evaluation of Genetic Variability, GCV and PCV in F₁ and F₂ Populations of Pea
 (Pisum sativum L.)
Abstract
The present investigation was conducted at the Oil Seed Farm, CSAUAT, Kanpur, during three consecutive rabi seasons (2022–23, 2023–24, and 2024–25) to assess genetic variability, Genotypic coefficient of variation (GCV)  and Phenotypic coefficient of variation (PCV) in pea (Pisum sativum L.). Sixteen diverse lines and four testers were crossed in a line × tester mating design to produce F₁ hybrids, which were subsequently selfed to generate F₂ populations. Both F₁ and F₂ generations, along with parents, were evaluated in a randomized block design for sixteen characters. ANOVA revealed highly significant differences among parents, F₁s, and F₂s for most traits, confirming substantial genetic diversity. F₁ hybrids exhibited clear heterotic advantages for major yield components, while F₂ populations displayed wider ranges and useful segregation, indicating the presence of desirable recombinants. GCV and PCV estimates showed that PCV exceeded GCV for all traits, reflecting environmental influence; however, high GCV and PCV for trait such as seed yield per plant and moderate for  number of pods per plant, number of pod clusters per plant, pod length, and biological yield per plant indicated strong genetic control and good prospects for selection. Traits with low GCV and PCV, including days to maturity, shelling percentage, and protein content, showed limited variability and stronger environmental effects. Overall, the study highlights the effectiveness of hybridization followed by selection and identifies several yield-related traits with high potential for genetic improvement in pea breeding programs.
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INTRODUCTION
Pea (Pisum sativum L.) is a major cool-season grain legume cultivated worldwide for human food, livestock feed, and soil fertility enhancement. As one of the earliest domesticated crops in the Fertile Crescent, pea has played a central role in agriculture for over 10,000 years (Zohary & Hopf, 2000). Its edible seeds and tender pods are rich in protein, dietary fiber, essential amino acids, and micronutrients, making pea an important component of sustainable, plant-based diets (Dahl et al., 2012). In many developing regions, pea serves as an affordable source of protein and complements cereal-based diets nutritionally.
Agronomically, pea is valued for its short growth duration, moderate water requirement, and adaptability to diverse agro-ecological zones. It performs well in cool climates, making it a key winter season crop in South Asia, Europe, and parts of Africa (Cousin, 1997). Ecologically, pea significantly contributes to low-input and environmentally friendly agriculture due to its symbiotic nitrogen fixation with Rhizobium bacteria. Through biologically fixed nitrogen, pea reduces dependence on synthetic fertilizers, improves soil structure, and leaves behind residual nitrogen beneficial for subsequent crops in rotation systems (Jensen et al., 2012; Peoples et al., 2009).
Pea has also been central to the development of modern genetics. Gregor Mendel's classical experiments on peas established the foundational laws of inheritance—segregation and independent assortment—turning pea into one of the most important model species in plant genetics (Mendel, 1866/1901). Despite being largely self-pollinated, pea possesses considerable genetic diversity represented in landraces, wild species (P. fulvum, P. abyssinicum), and breeding lines (Smýkal et al., 2012). This diversity includes variation in seed size, plant height, flowering time, pod number, abiotic stress tolerance, and disease resistance (Tar'an et al., 2005; Smýkal et al., 2011). Harnessing this genetic variation is essential for developing high-yielding, climate-resilient cultivars suited to both traditional and modern cropping systems.
Recent advances in molecular genetics, genomics, and phenotyping have accelerated pea improvement. Genome-wide association studies, high-throughput genotyping, and transcriptome analyses now provide insights into key agronomic traits and stress-response pathways (Kreplak et al., 2019; Tayeh et al., 2015). However, effective genetic enhancement still depends on accurately assessing the magnitude of genetic variability within available germplasm—a prerequisite for designing selection strategies and achieving genetic gain.
Genetic variability refers to the differences among genotypes for various traits and represents the foundation of plant breeding (Allard, 1960). Partitioning this total variability into its components helps determine how much variation is due to genetic control versus environmental influence. The genotypic coefficient of variation (GCV) measures the amount of variability that arises from genotypic differences, whereas the phenotypic coefficient of variation (PCV) represents the total observed variation, including environmental effects (Burton & de Vane, 1953).
GCV provides an indication of the potential effectiveness of selection: higher GCV values suggest that traits are largely governed by genetic factors and can respond well to breeding. PCV is usually higher than GCV because it also accounts for environmental variation. A large difference between PCV and GCV implies strong environmental influence, whereas a small difference indicates that phenotype largely reflects genotype (Robinson et al. (1949). In pea, moderate to high GCV and PCV have been reported for key traits such as pods per plant, seed yield, and plant height, demonstrating that meaningful genetic improvement can be achieved through selection (Ahmad et al., 2014; Smýkal et al., 2012).
MATERIALS AND METHODS
The investigation was carried out at the Oil Seed Farm, CSAUAT, Kanpur, over three consecutive rabi seasons—2022–23, 2023–24, and 2024–25. Sixteen genetically diverse lines namely, RILHF 2, VL MATAR 47, Pant P 243, Pant P 200, Pant P 347, IPFD 18-14, IPFD 18-26, IPF 2014-13, IPF 2014-16, RFP 2009-2, KPMR 910, HFP 1802, KPMR 916, KPMR 890, KPMR 940, and KPMR 947 and four testers KPMR 913, KPMR 522, KPMR 400, and  Sapna were used in a line × tester mating scheme to develop F₁ hybrids, which were subsequently selfed to produce F₂ populations. Both F₁ and F₂ generations were assessed under a randomized block design (RBD) following standard agronomic recommendations. Data were recorded on sixteen key traits: days to 50% flowering, days to maturity, plant height, number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length, number of seeds per pod, pod weight, pod grain weight, shelling percentage, 100-seed weight, biological yield, seed yield per plant, harvest index, and protein content.
Statistical analysis
The analysis of variance for the design of experiment was carried out according to the procedure outlined by Panse and Sukhatme (1967). The significance of difference among treatment means was tested by ‘F’ test. To test the hypothesis H0: t1 = t2 = ----------- = tv, the fixed effect model for the analysis of variance for Randomized Block Design is given below:
Yij	=	µ + ti + bj + eij
Where,
	Yij	=	Yield of ith entry in the jth replication 
	µ	=	General or population mean
	ti	=	Effect of the ith entry (i = 1, 2, ---------, v.)
	bj	=	Effect of the jth replication (j = 1, 2, ----------, r.)
	eij	=	Environmental Effects
list 1- Skeleton of ANOVA of the experiment:
	Source of variation
	d.f.
	M.S.
	‘F- test’

	Replications
	(r-1)
	Mr
	Mr/ Me for r-1, (r-1) (t-1) d.f.

	Treatments
	(t-1)
	Mt
	Mt/ Me for t-1, (r-1) (t-1) d.f.

	Error
	(r-1) (t-1)
	Me
	

	Total
	(rt-1)
	
	


Since the experiment consisted of parents, F1s and F2s, hence separate ANOVA was prepared separately involving parents + F1s and parents + F2s to test the variability among treatments, heterosis and inbreeding depression as follows:
List 2 - Skeleton of ANOVA for parents + F1s + F2s:
	Source of variation
	d.f.
	M.S.
	‘F-test’

	Replications
	(r-1)
	Mr
	Mr/ Me2 for r-1, (r-1) (t-1) d.f.

	Treatments
	(t-1)
	Mt
	Mt/ Me2 for t-1, (r-1) (t-1) d.f.

	Parents (P)
	(p-1)
	Mp
	Mp/ Me2 for p-1, (r-1) (t-1) d.f.

	F1s
	(f1-1)
	Mf1
	Mf1/ Me2 for f1-1, (r-1) (t-1) d.f.

	Parents vs F1s
	1
	Mh1
	Mh1/ Me2 for 1, (r-1) (t-1) d.f.

	F2s
	(f2-1)
	Mf2
	Mf2/ Me2 for f2-1, (r-1) (t-1) d.f.

	Parents vs F2s
	1
	Mh2
	Mh2/ Me2 for 1, (r-1) (t-1) d.f.

	F1s vs F2s
	1
	Mf2 - Mf1
	MpMf1/ Me2 for 1, (r-1) (t-1) d.f.

	Error
	(r-1) (t-1)
	Me2
	

	Total
	(rt-1)
	
	


Where,
	r	=	number of replications
	t	=	number of treatments
	p	=	number of parents
           f1	=	number of F1 crosses
	f2	=	number of F2 crosses
list 3 - Skeleton of ANOVA for parents + F1s:
	Source of variation
	d.f.
	M.S.
	‘F’ test

	Replications
	(r-1)
	Mr
	Mr/ Me1 for r-1, (r-1) (t-1) d.f.

	Treatments
	(t-1)
	Mt
	Mt/ Me1 for t-1, (r-1) (t-1) d.f.

	Parents
	(p-1)
	Mp
	Mp/ Me1 for p-1, (r-1) (t-1) d.f.

	F1s
	(f1-1)
	Mf1
	Mf1/ Me1 for f1-1, (r-1) (t-1) d.f.

	Parents vs F1s
	1
	Mh1
	Mh1/ Me1 for 1, (r-1) (t-1) d.f.

	Error
	(r-1) (t-1)
	Me1
	


Where,
	r	=	number of replications
	t	=	number of treatments
	p	=	number of parents
	f1	=	number of F1 crosses
The standard error, critical difference and coefficient of variation were calculated as follows:
S.E. of difference =	
Critical difference = S.E.(d) x ‘t’ (t values at 5% and 1%) for error d. f. 
Where,
	Table value of t distribution at error d. f. and P ≤ 0.05
	Coefficient of variation (C.V.%) = 
List 4 - Skeleton of ANOVA for parents + F2s:
	Source of variation
	d.f.
	M.S.
	‘F’ test

	Replications
	(r-1)
	Mr
	Mr/ Me1 for r-1, (r-1) (t-1) d.f.

	Treatments
	(t-1)
	Mt
	Mt/ Me1 for t-1, (r-1) (t-1) d.f.

	Parents
	(p-1)
	Mp
	Mp/ Me1 for p-1, (r-1) (t-1) d.f.

	F2s
	(f2-1)
	Mf2
	Mf2/ Me1 for f2-1, (r-1) (t-1) d.f.

	Parents vs F2s
	1
	Mh2
	Mh2/ Me1 for 1, (r-1) (t-1) d.f.

	Error
	(r-1) (t-1)
	Me1
	


Where,
	r	=	number of replications
	t	=	number of treatments
	p	=	number of parents
	f2	=	number of F2 crosses
The standard error, critical difference and coefficient of variation were calculated as follows:
S.E. of difference =	
Critical difference = S.E.(d) x ‘t’ (t values at 5% and 1%) for error d. f. 
Where,
	Table value of t distribution at error d. f. and P ≤ 0.05
	Coefficient of variation (C.V.%) = 
 Estimation of coefficient of variability:
The genotypic coefficient of variability (GCV) and phenotypic coefficient of variability (PCV) and were computed following Burton and de Vane (1953).
GCV =  x 100 or   
PCV = x 100 or   
Results and discussion
The ANOVA for sixteen quantitative traits revealed highly significant variation among parents, F₁s, and F₂s (Tables 1, 2), confirming substantial genetic diversity among the studied pea genotypes. Similar significant variability in pea has been reported by Meena et al. (2017), Gurrala and Parveen (2022), and Sahoo et al. (2020). All traits showed significant differences between parents and F₁s, indicating strong heterotic responses, except shelling percentage, which remained non-significant and relatively stable. Limited variation in shelling percentage has also been noted in several studies, including Nawab et al. (2008) and Choudhury et al. (2018). Comparisons of F₂s with parents also showed significant differences for most traits, with the exception of number of seeds per pod and shelling percentage, where the lack of significance reflected the expected genetic dilution due to segregation, consistent with earlier findings by Kosev and Vasileva (2019) and Jain et al. (2019).
Line × tester analysis further revealed highly significant differences for key earliness, growth, and yield traits, suggesting a major role of non-additive gene action. Comparable conclusions were reported by Ceyhan and Avci (2005) and Sharma et al. (2023), who observed strong specific combining ability effects for yield traits in pea. Significant positive variation for number of pod clusters per plant, pod length, pod weight, and seed yield per plant indicated favourable hybrid combinations, in agreement with results from Gudadinni et al. (2017) and Jagadeesh et al. (2023). However, traits such as number of seeds per pod, 100-seed weight, and protein content exhibited non-significant differences, indicating a greater contribution of additive gene action, as also noted by Kumar et al. (2023) and Gupta et al. (2020).
Overall, the results confirm that both additive and non-additive genetic effects influence trait expression in pea, a genetic pattern similarly highlighted by Katoch et al. (2016). These findings support the adoption of hybridization followed by selection as an effective breeding strategy for improving yield and yield-related traits in pea, consistent with the breeding recommendations of Mangena and Mokwala (2019).
Means and variability in parents, F1s and F2s:
The mean values and ranges for all sixteen traits among parents, F₁ hybrids, and F₂ progenies (Table 3) revealed substantial variability and clear differences between generations. In general, F₁ hybrids outperformed the parents for most major growth and yield traits—such as plant height, number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length, number of seeds per pod, pod weight, pod grain weight, 100-seed weight, biological yield per plant, seed yield per plant, harvest index, and protein content—indicating strong expression of hybrid vigor. Such heterotic improvement in pea has also been reported by Gupta et al. (2020) and Gudadinni et al. (2017), who observed significantly higher pod and yield traits in hybrid combinations. Slight reductions in days to 50% flowering and days to maturity in F₁s suggest a shift toward earliness, likely due to partial dominance and favourable allelic interactions, consistent with observations by Kumar et al. (2023) and Amin et al. (2024).
The F₂ populations also showed higher mean values than parents for several important traits, including plant height, number of primary branches per plant, number of pods per plant, pod length, number of seeds per pod, pod weight, pod grain weight, 100-seed weight, seed yield per plant, harvest index, and protein content. However, reductions in days to 50% flowering, days to maturity, shelling percentage, and biological yield per plant reflected the expected breakdown of heterosis due to segregation and recombination. Broader ranges observed in the F₂s confirmed higher genetic variability and the presence of desirable recombinants, a pattern also noted in segregating pea populations by Gurrala and Parveen (2022) and Jagadeesh et al. (2023).
Trait-wise, wide variation was recorded across parents, F₁s, and F₂s. Earliness traits—days to 50% flowering and days to maturity—showed moderate reductions in hybrid generations, whereas yield components—number of pods per plant, pod length, pod weight, and pod grain weight—showed marked improvements in F₁s and good retention in F₂s. Similar trends of improved yield traits in hybrid and segregating generations were reported by Katoch et al. (2016), who found both additive and non-additive components influencing pod and yield parameters in pea. Shelling percentage remained relatively stable across generations, while 100-seed weight increased notably in F₁s and moderately in F₂s. Seed yield per plant clearly demonstrated heterotic influence, with F₁s showing the highest means, followed by F₂s and parents, aligning with patterns documented by Gupta et al. (2020) and Gudadinni et al. (2017).
Overall, the combined results suggest that the F₁ hybrids exhibited strong heterotic advantages, while the F₂ populations displayed substantial variability and segregation, creating opportunities for selection of superior recombinants in subsequent generations. This interpretation is consistent with the findings of Kumar et al. (2023) and Jagadeesh et al. (2023), who highlighted the potential of F₂ and later generations for effective genetic improvement in pea.
Genotypic Coefficients of Variation (GCV) and Phenotypic Coefficients of Variation (PCV)
The estimates of genotypic and phenotypic coefficients of variation (GCV and PCV) showed that PCV values were consistently higher than GCV values for all sixteen traits in both F₁ and F₂ generations, indicating the influence of environmental factors on trait expression. Similar patterns of PCV exceeding GCV in pea have been documented by Meena et al. (2017), Sahoo et al. (2020), and Gudadinni et al. (2017). High GCV (>20%) was recorded only for seed yield per plant, indicating substantial heritable variability and strong potential for improvement through selection. Moderate GCV (10–20%) was observed for important yield-related traits such as number of primary branches per plant, number of pod clusters per plant, number of pods per plant, number of seeds per pod, biological yield per plant, harvest index, plant height, pod length, days to 50% flowering, and 100-seed weight, which is consistent with the findings of Singh et al. (2019) and Gupta et al. (2020). Low GCV (<10%) for days to maturity, pod weight, pod grain weight, shelling percentage, and protein content reflected limited genetic variability, indicating that progress through direct selection may be slower, agreeing with trends reported by Nawab et al. (2008).
Similar trends were observed for PCV. High PCV (>20%) for seed yield per plant confirmed substantial phenotypic variability arising from combined genetic and environmental effects, consistent with the findings of Kosev and Vasileva (2019). Moderate PCV (10–20%) for number of primary branches per plant, number of pod clusters per plant, number of pods per plant, pod length, number of seeds per pod, biological yield per plant, 100-seed weight, plant height, and harvest index aligns with earlier reports by Jain et al. (2019) and Gupta et al. (2020). Low PCV (<10%) for days to maturity, pod weight, pod grain weight, shelling percentage, and protein content further confirms limited phenotypic variation for these traits. The closeness of GCV and PCV for traits such as number of pods per plant, number of pod clusters per plant, pod length, and biological yield per plant suggests minimal environmental influence and substantial genetic control. Similar conclusions were drawn by Katoch et al. (2016) and Mangena and Mokwala (2019). Overall, traits exhibiting moderate-to-high genetic variability—particularly seed yield per plant, number of pods per plant, and biological yield per plant—offer strong potential for genetic improvement through effective selection.
Conclusion
The study demonstrated substantial genetic variability among parents, F₁s, and F₂s, confirming wide scope for improvement in pea. Traits such as number of pods per plant, number of pod clusters per plant, pod length, biological yield per plant, and 100-seed weight showed moderate genetic variability to trait like seed yield per plant showed high heritability and strong heterotic expression, making them highly responsive to selection in segregating generations. The closeness of GCV and PCV for these traits indicates appreciable genetic control and suitability for effective selection. Conversely, traits like days to maturity, shelling percentage, pod weight, and protein content exhibited low variability, suggesting strong environmental influence and limited genetic control. These traits are less amenable to early-generation selection and may require alternative breeding strategies or multi-environment evaluations. Overall, the combined variability and performance results indicate that hybridization followed by selection is an effective approach for enhancing key yield-related traits in pea.
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      Characters

Sources of variation
	d.f.
	Days to 50% flowering
	Days to maturity
	Plant height
	Number of primary branches per plant
	Number of pod clusters per plant
	Number of pods per plant
	Pod length
	Number of seeds per pod

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Replication
	2
	0.14
	8.63
	0.05
	0.031
	0.08
	0.37
	0.04
	0.03
	

	Treatment
	147
	54.44**
	47.49**
	76.20**
	0.498**
	2.53**
	13.38**
	1.13**
	1.38**
	

	Parent
	19
	136.02**
	75.35**
	154.97**
	0.768**
	4.64**
	19.27**
	2.16**
	2.12**
	

	Line (p)
	15
	53.85**
	66.63**
	193.72**
	0.742**
	6.18**
	37.72**
	2.30**
	2.95**
	

	Tester (p)
	3
	222.90**
	250.92**
	133.97**
	2.865**
	4.29**
	35.16**
	5.12**
	6.83**
	

	Line x tester
	45
	9.20**
	3.31**
	10.56**
	0.156**
	0.40*
	1.85**
	0.17*
	0.28
	

	F₁s
	63
	30.00**
	30.17**
	60.06**
	0.425**
	1.96**
	11.98**
	0.91**
	1.23**
	

	F2s
	63
	29.05**
	48.11**
	63.58**
	0.489**
	2.47**
	11.96**
	1.03**
	1.32**
	

	F₁s vs parent
	1
	1525.7**
	572.74**
	355.55**
	1.131**
	3.98**
	80.69**
	3.31**
	1.04**
	

	F2s vs parent
	1
	1463.1**
	500.16**
	55.17**
	0.668**
	1.65**
	20.85**
	1.72**
	0.01
	

	Error
	294
	0.6
	1.69
	1.84
	0.061
	0.19
	0.52
	0.05
	0.19
	

	Total
	443
	4090.01
	3747.08
	5871.08
	45.62
	213.77
	1060.41
	90.62
	130.04
	


Table 1 : Analysis of variance in a line × tester cross analysis of parents, F₁s and F₂s for 16 characters in pea (Pisum sativum L.)

*, ** significant at 5% and 1% level, respectively
Continue
	     
      Characters

Sources of variation
	d.f.
	Pod weight
	Pod grain weight
	Shelling percentage
	100 Seed Weight
	Biological yield per plant
	Seed yield per plant
	Harvest index
	Protein content

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Replication
	2
	0.39
	0.094
	0.23
	0.76
	0.51
	0.42
	1.12
	0.42
	

	Treatment
	147
	1.77**
	0.642**
	18.16**
	11.28**
	133.65**
	3.87**
	70.97**
	3.87**
	

	Parent
	19
	2.71**
	0.897**
	17.35**
	11.53**
	307.63**
	4.36**
	94.02**
	4.36**
	

	Line (p)
	15
	3.56**
	1.553**
	27.63**
	27.73**
	424.46**
	4.03**
	184.85**
	4.03**
	

	Tester (p)
	3
	5.99**
	1.106**
	68.74**
	34.70**
	234.88**
	37.29**
	83.11**
	37.29**
	

	Line x tester
	45
	0.39*
	0.132**
	12.73**
	0.51
	14.43**
	0.5
	35.81**
	0.5
	

	F₁s
	63
	1.41**
	0.516**
	18.94**
	8.62**
	122.55**
	3.09**
	73.54**
	3.09**
	

	F2s
	63
	1.53**
	0.607**
	18.16**
	8.64**
	90.19**
	3.44**
	58.46**
	3.44**
	

	F₁s vs parent
	1
	22.81**
	6.483**
	0.13
	352.41**
	73.04**
	75.43**
	328.42**
	75.43**
	

	F2s vs parent
	1
	12.41**
	3.408**
	0.89
	199.62**
	26.87**
	43.16**
	212.70**
	43.16**
	

	Error
	294
	0.18
	0.066
	1.91
	0.43
	2.58
	0.32
	2.39
	0.32
	

	Total
	443
	156.73
	56.93
	1614.83
	892.73
	10203.49
	332.28
	5568.73
	332.28
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	Characters
	General mean
	Range

	
	Parents
	F₁s
	F2s
	Parents
	F₁s
	F2s

	
	
	
	
	Minimum
	Maximum
	Minimum
	Maximum
	Minimum
	Maximum

	Days to 50% flowering
	71.85
	66.07
	66.19
	56.67
	81.33
	57.67
	73.33
	58.00
	73.33

	Days to maturity
	118.47
	114.93
	115.16
	108.67
	125.00
	107.33
	122.00
	107.21
	126.01

	Plant height
	61.84
	64.63
	62.94
	52.67
	77.42
	55.69
	76.01
	54.11
	75.49

	    Number of primary branches per plant
	3.27
	3.42
	3.39
	2.47
	4.20
	2.73
	4.33
	2.60
	4.33

	Number of pod clusters per plant
	7.51
	7.81
	7.70
	4.87
	9.67
	5.80
	9.47
	5.33
	9.67

	Number of pods per plant
	14.39
	15.72
	15.07
	11.07
	20.27
	12.60
	21.93
	10.40
	21.2

	Pod Length
	6.32
	6.58
	6.51
	5.20
	8.07
	5.63
	7.86
	5.43
	8

	Number of seeds per pod
	5.97
	6.12
	5.98
	4.40
	8.00
	4.73
	7.47
	4.73
	7.67

	Pod Weight
	10.59
	11.30
	11.11
	9.19
	12.03
	9.83
	12.69
	9.80
	12.53

	Pod grain weight
	5.96
	6.34
	6.23
	5.09
	7.03
	5.40
	7.22
	5.27
	7.35

	Shelling percentage
	56.29
	56.34
	56.15
	50.58
	60.50
	49.27
	60.88
	51.66
	62.69

	100 Seed weight
	20.17
	22.95
	22.26
	17.07
	23.17
	19.84
	27.41
	19.39
	26.28

	Biological yield per plant
	38.18
	39.44
	37.41
	25.07
	59.43
	27.33
	57.76
	29.55
	52.50

	Seed yield per plant
	17.33
	18.94
	17.82
	12.19
	30.19
	14.50
	27.99
	13.61
	26.30

	Harvest index
	45.4
	48.08
	47.56
	34.64
	50.79
	36.92
	59.03
	38.18
	56.67

	Protein content
	23
	39.44
	23.97
	20.75
	24.81
	22.35
	26.49
	21.69
	26.33





	Characters
	Grand mean
	GCV (%)
	PCV (%)

	
	F1
	F2
	F1
	F2
	F1
	F2

	Days to 50% flowering
	67.45
	66.19
	7.24
	7.30
	7.35
	7.41

	Days to maturity
	115.77
	115.16
	3.36
	3.38
	3.54
	3.56

	Plant height
	63.97
	62.94
	8.26
	8.32
	8.48
	8.64

	Number of primary branches per plant
	3.39
	3.39
	11.44
	11.95
	13.58
	14.07

	Number of pod clusters per plant
	7.73
	7.70
	11.49
	12.49
	13.06
	13.66

	Number of pods per plant
	15.41
	15.07
	14.13
	13.83
	14.51
	14.92

	Pod length
	6.52
	6.51
	9.53
	10.01
	10.35
	10.27

	Number of seeds per pod
	6.08
	5.98
	10.66
	10.91
	12.63
	13.31

	Pod weight
	11.13
	11.11
	6.84
	6.87
	8.06
	7.87

	Pod grain weight
	6.25
	6.23
	7.12
	7.41
	8.46
	8.49

	Shelling percentage
	56.33
	56.15
	4.13
	4.16
	4.87
	4.66

	100 seed weight
	22.28
	22.26
	9.34
	8.68
	9.80
	9.14

	Biological yield per plant
	39.14
	37.41
	18.78
	18.00
	19.17
	18.63

	Seed yield per plant
	18.55
	17.82
	22.26
	21.71
	22.77
	22.35

	Harvest index
	47.44
	47.56
	10.82
	9.87
	11.26
	10.39

	Protein content
	23.98
	23.97
	4.72
	4.75
	5.43
	5.16
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