



Genetic potential of Black gram genotypes in terai region of West Bengal,India
ABSTRACT

The genetic potential of black gram genotypes which were introduced from Bhava Atomic Research Centre (BARC) along with national check PU-31 and VBN-11 and local check to evaluate 14 genotypes of the quantitative characters for future crop improvement programme. The current investigation was carried out in a Complete Randomized Block Design (CRBD) in the University Research Farm of Uttar Banga Krishi Viswavidyalaya. Fourteen black gram genotypes including local and national checks were sown on Pre- Kharif (March) 2023 at Research Farm, Uttar Banga Krishi Viswavidyalaya, Pundibari. The experiment was done in Randomized Complete Block Design (RBD) with three replications. The data were recorded for 9 morphological characters and biometrical analysis was followed to estimate Analysis of variance (ANOVA) with Genotypic and Phenotypic Co-efficient of Variation, heritability in broad sense, genetic advance. From the ANOVA, all the genotypes were found significant in the investigation for all the quantitative characters. High GCV were observed for Peduncle length (41.38) followed by no. of primary branches (37.17), Yield (28.94), Number of seeds (25.85) , No. of leaves (20.02) and No. of pods (20.92). Highest heritability was found in peduncle length (93.21%) followed by number of seeds (91.03%), number of primary branches (89.49%), Numbers of pods (87.22%), yield (86.41%), Number of secondary branches  (72.54%), Pod length (71.80%), Number of leaves (70.36%) and Plant height (67.11%). High-genetic advance as percent of mean was higher for Peduncle length (82.61%) followed by number of primary branches (72.44%),yield (55.41%),  number of seeds (50.81%), Numbers of pods (40.25%), Number of leaves (34.60%) , Number of secondary branches  (34.30%), Plant height (24.74%) and Pod length (23.95%). So the characters which were found to have high GCV, heritability and Genetic gain can be utilized for future crop improvement programmes.
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Introduction

Black gram [Vigna mungo (L.) Hepper], an Indian origin grain legume, is grown and consumed in the Southeast Asian region (Indhu et al., 2018). It is also known as poor man’s meat having blend of essential amino acids and minerals (Jayasena and Abbas, 2016). It is a good source of fibres and dietary proteins i.e. (20-25%), and is used as main contributor to a healthy diet. Due to its culinary values, it is one of the most valued pulses. It has high nutrients and it is mainly used in fermenting action and largely used for making fermented foods (Jayamani et al.,2014). Black gram is a member of the Asian Vigna crop species”. Black gram is categorized in two groups Vigna mungo var. Virdis and Vigna mungo var. niger. It is a self-pollinating crop (Naga et al.,2006). It has the unique ability to fix nitrogen in the soil and just like use of sugarcane trash management system (Bairwa et al., 2022) found in calceroius soil, it can be used to increase the level of nitrogen in the soil. The idea of direction, variability, and magnitude of the association between various traits is essential for a plant breeder to boost the yield levels. Hence, a thorough knowledge of the magnitude and nature of genetic variability and the extent of association between yield and other components is essential before launching any breeding programme. “Genetic variation among all the traits is necessary for breeding and selection of desirable types on the other hand heritability of a character is a parameter of particular significance to the breeder as it measures the degree of similarity between the parents and the offspring and its magnitude shows the heritability with which a genotype can be known by its phenotypic expression” (Naveen et al., 2021)
Materials and Methods

The present experiment materials comprised 14 blackgram genotypes (Table 1) to study the genetic potential of genotypes. Fourteen black gram genotypes including local and national checks were sown on Pre- Kharif (March) 2023 at Research Farm, Uttar Banga Krishi Viswavidyalaya, Pundibari. The experiment was laid out in Randomized Complete Block Design (RBD) with three replications. The genotypes were planted in 6m2 area (3m x 2m) each maintaining a row-to-row distance of 30 cm and plant-to-plant distance of 10 cm. The recommended crop practices were followed to raise a healthy crop. 
The data were recorded at the time of maturity for all 9 characters viz., Plant Height (cm), Peduncle length (cm), No. of seed/pod, No. of pods/plant, No. of leaves/plant, Pod length(cm), No. of secondary branches/plant, No. of primary branches/plant  and Yield(kg/ha). The reading for characters was taken from random sample of ten plants in each plot from all three replications. The recommended agronomical practices and crop protection measures were followed during the crop growth period. Biometrical analysis was followed to estimate Analysis of variance (ANOVA) Fisher and Yates (1963), Genotypic and Phenotypic Co-efficient of Variation (Burton and De vane, 1953), heritability in broad sense (Allard, 1960), and genetic advance (Johnson et al., 1955). Data analysis were done in OPSTAT software.
Table 1: List of Genotypes

	Sr. no.
	Entry Name
	Source

	1
	TU-67
	BARC, Mumbai

	2
	TU-134
	BARC, Mumbai

	3
	TU-1-11
	BARC, Mumbai

	4
	TU-62
	BARC, Mumbai

	5
	TU-1-30
	BARC, Mumbai

	6
	TU-24
	BARC, Mumbai

	7
	TU-44
	BARC, Mumbai

	8
	TU-339
	BARC, Mumbai

	9
	VBN-11
	CHECK

	10
	PU-31
	CHECK

	11
	Purulia local
	Purulia, West Bengal

	12
	IPU-02-43
	Pundibari, West Bengal

	13
	Malda local
	Malda, West Bengal

	14
	Pundibari local
	(Local Check)

Pundibari, West Bengal


Result and Discussion:

According to the analysis of variance, the genotypes differed significantly for every character assessed (Table-2). From the ANOVA (Table-2), all the genotypes were found significant results in 5% level of significance in all the 9 parameters. It showed all the genotypes showed significant differences of all the quantitative characters between them and justified the experiment to proceed further for analysis of other genetic parameters like GCV, PCV, genetic gain, heritability etc.  Genotype and environmental interaction effect was found significant in some quantitative characters like peduncle length (28.06**), number of seeds per pod (6.77**), number of pods per plant (5.49**), and projected yield (6.43**) which confirmed the influence of environments for determining the results in those parameters. Overall, it showed considerable amount of genetic variability present among the fourteen black gram germplasms in all the quantitative parameters. Similarly, results have been reported by Radhikaben and Madhu (2020), Bandi et al., (2018). Estimation of genetic parameters provides way to find important traits during the selection for improving yield of black gram. 
Genotypic Co-efficient of variation (GCV), Phenotypic Co-efficient of variation (PCV), Heritability, and Genetic Advance as percentage of mean GA(%) for all the yield contributing characters are shown in Table-3. PCV was higher than the GCV for all the characters indicating that there was an influence of the environment. High PCV and GCV were observed in Peduncle length (42.69 and 41.38) followed by no. of primary branches (39.29 and 37.17), Yield (31.13 and 28.94), Number of seeds (27.09 and 25.85) , No. of leaves (23.87 and 20.02) and No. of pods (22.40 and 20.92) in Table-3. Similar results were reported by Wagh et al., (2025),Shoba (2018), Gangadhar et al., (2022). Moderate PCV and GCV were found for Plant height (17.90 and 14.66) and Pod length (16.20 and 13.72) for Similar results were reported by Suchitra et al., (2023).The high value of GCV and PCV for all traits inferred the possibility of yield improvement through selection of these characters.
 The genetic advance for quantitative traits aids in exercising the necessary selection procedure. All the characters studied showed high heritability ranging from (67.11% to 93.21%) according to Johnson et al (1955). Among the characters studied, highest heritability was found in Peduncle length (93.21%) followed by number of seeds (91.03%), number of primary branches (89.49%), Numbers of pods (87.22%), yield (86.41%), Number of secondary branches  (72.54%), Pod length (71.80%), Number of leaves (70.36%) and Plant height (67.11%) (Table-2). Similar results were reported by Pavithra et al., (2024), Veni et al., (2019) in their investigation. The high values of the heritability for the characters in the present experimental study showed that these traits were less controlled by the environment and thus help in effective selection of the characters based on the phenotypic expression by adopting a simple selection method and suggested the scope of genetic improvement. The traits having high heritability coupled with high genetic advance showed that heritability is high due to additive gene effect and inferred that the use of high estimates of heritability coupled with high magnitude of genetic advance for genetic improvement in any character can be done through selection. Similar results reported by Wagh et al., (2025), Gangadhar et al., (2022) in their investigation.

The genetic advance as percent of mean was higher for Peduncle length (82.61%) followed by number of primary branches (72.44%), yield (55.41%),  number of seeds (50.81%), Numbers of pods (40.25%), Number of leaves (34.60%) , Number of secondary branches  (34.30%), Plant height (24.74%) and Pod length (23.95%) indicating higher effect of additive genes in these quantitative characters. This is why direct selection for these characters would be effective for the crop improvement of these genotypes in future.  Similar findings related to high genetic advance as percent of mean for various characters was reported by Gnanasekaran et al., (2023).
 Conclusion: High heritability coupled with high genetic advance as percent mean was observed for Peduncle length, number of primary branches, yield, number of seeds, Numbers of pods, Number of leaves, Number of secondary branches, Plant height and Pod length. So crop improvement programme of the genotypes can be done on the basis of phenotypic expression by the selection method taking these parameters in future.
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Table 2: Analysis of variance for 9 quantitative characters in Black gram 

	Source
	Df
	PH
	PL
	NS
	POL
	NL
	NP
	PB
	SB
	Y

	Season
	1
	454.69**
	259.86**
	10.73*
	24.01**
	2.48
	988.04**
	0.58
	19.41**
	350.99**

	Genotypes
	9
	12.80**
	45.15**
	34.37**
	20.15**
	15.96**
	47.53**
	30.94**
	12.72**
	26.19**

	Replication(within environment)
	2
	2.94
	4.18**
	4.60**
	0.06
	1.17
	2.07
	0.50
	3.4**
	6.02**

	GXS
	9
	0.90
	28.06**
	6.77**
	1.40
	1.48
	5.49**
	5.6**
	0.53
	6.43**

	Error(Combined)
	38
	
	
	
	
	
	
	
	
	


      ** are 5% level of significance

Abbreviations:  PH= Plant height (cm), PL = Peduncle length (cm), NS= No. of seeds/ pod, POL= Pod length (cm), NL= No. of leaves, NP= No. of pods, PB= No. of primary branches, SB= No. of secondary branches, Y= Yield (kg/ha).
Table No.3:  Analysis of Phenotypic and genotypic coefficient of variation, heritability, genetic advance and genetic gain for 9 characters in Black gram

	Characters
	Grand mean
	Range
	GCV(%)
	PCV(%)
	Heritability(%)
	Genetic advance as % of mean 

	
	
	Max
	Min
	
	
	
	

	PH
	33.12
	48.78
	25.81
	14.66
	17.90
	67.11
	24.74

	PL
	7.17
	13.95
	2.68
	41.38
	42.69
	93.21
	82.61

	NS
	5.17
	6.98
	2.3
	25.85
	27.09
	91.03
	50.81

	POL
	4.62
	6.06
	3.08
	13.72
	16.20
	71.80
	23.95

	NL
	15.22
	23.18
	11.04
	20.02
	23.87
	70.36
	34.60

	NP
	22.29
	35.55
	13.05
	20.92
	22.40
	87.22
	40.25

	PB
	1.49
	2.8
	0.98
	37.17
	39.29
	89.49
	72.44

	SB
	4.73
	6.6
	3.04
	19.55
	22.95
	72.54
	34.30

	Y
	999.26
	1574.12
	431.39
	28.94
	31.13
	86.41
	55.41


Abbreviations:  PH= Plant height (cm), PL = Peduncle length (cm), NS= No. of seeds, POL= Pod length (cm), NL= No. of leaves, NP= No. of pods, PB= No. of primary branches, SB= No. of secondary branches,Y= Yield (kg/ha).

Table No. 4: Mean Performance of 14 blackgram genotypes for 9 characters for pre kharif season
	Genotypes
	PH (cm)
	PL
(cm)
	NS
	POL
(cm.)
	NL
	NP
	PB
	SB
	Y kg/ha

	TU-134
	28.41
	5.29
	2.48
	3.96
	13.14
	17.71
	1.19
	3.78
	726.31

	TU-67
	29.87
	5.86
	5.39
	4.33
	13.98
	20.27
	1.24
	4.28
	882.32

	TU-339
	32.47
	6.89
	5.16
	4.67
	13.47
	22.59
	1.25
	4.77
	1051.57

	PU-31(National Check)
	39.86
	13.32
	6.50
	5.45
	20.34
	27.94
	2.48
	6.02
	1330.32

	TU-1-30
	35.49
	6.99
	5.38
	5.16
	15.36
	24.44
	1.33
	5.14
	1065.21

	TU-24
	29.00
	5.38
	6.22
	4.30
	13.97
	18.54
	1.20
	3.87
	875.29

	TU-62
	27.34
	5.06
	5.75
	3.74
	12.39
	17.63
	1.11
	3.76
	710.40

	TU-1-11
	37.75
	8.94
	6.32
	5.31
	18.00
	26.96
	2.28
	5.86
	1251.78

	VBN-11(National Check)
	44.30
	13.63
	6.56
	5.49
	22.46
	30.03
	2.78
	6.15
	1568.09

	TU-44
	32.19
	5.92
	5.08
	4.62
	14.22
	21.60
	1.24
	4.57
	946.21

	Purulia local
	27.33
	3.58
	2.91
	3.59
	14.99
	13.66
	1.05
	3.27
	550.66

	IPU-02-43 
	27.99
	4.64
	3.10
	3.78
	11.18
	18.59
	1.08
	3.68
	604.16

	Malda local
	35.64
	7.11
	5.69
	5.03
	12.08
	26.16
	1.36
	5.44
	1190.92

	Pundibari local (Check)
	36.08
	7.79
	5.94
	5.25
	17.62
	25.98
	1.39
	5.67
	1236.49

	Grand mean
	33.12
	7.17
	5.17
	4.62
	15.22
	22.29
	1.49
	4.73
	999.26

	SeM
	1.96
	0.44
	0.24
	0.23
	1.14
	1.03
	0.11
	0.33
	66.21

	CD (5%)
	5.7
	1.26
	0.70
	0.66
	3.3
	2.99
	0.32
	0.95
	192.46

	CV
	10.26
	10.52
	8.11
	8.60
	12.99
	8.00
	12.73
	12.03
	11.47


Abbreviations:  PH= Plant height (cm), PL = Peduncle length (cm), NS= No. of seeds, POL= Pod length (cm), NL= No. of leaves, NP= No. of pods, PB= No. of primary branches, SB= No. of secondary branches,Y= Yield (kg/ha).
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