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Abstract
The current research trail was conducted at the School of Agriculture, Loyola Academy Degree & PG College. During Kharif 2024, in a Randomised Block Design with three replications. The present investigation was conducted to examine the 40 blackgram genotypes along with one check (T-9). Analysis of variance showed highly significant differences among 40 blackgram genotypes in all the 13 quantitative characters studied. Maximum genotypic and phenotypic variance was recorded for biological yield/plant, plant height and harvest index. Maximum GCV and PCV were recorded for the number of branches/plants, biological yield/plant and seed yield /plant. High heritability was recorded for biological yield/plant, days to maturity, seed/pod, number of branches/plant and seed yield/plant. High heritability coupled with high genetic advance as a percentage of the mean, was recorded for biological yield/plant.	Comment by user: Please mention the district and state name…………
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Introduction: 

Blackgram (Vigna mungo L. Hepper), popularly known as urdbean or mash, is a grain legume domesticated from V. mungo var. silvestris (Lukoki, 1980). It belongs to the family Leguminosae with chromosome number 2n=2x=22. Blackgram is reported to have originated in India (Zukovskiji, 1962). In 2014-2015, 1.61 million tonnes of Urd production in the country is largely concentrated in five states, viz, Uttar Pradesh (UP), Maharashtra, Madhya Pradesh, Andhra Pradesh and Tamil Nadu. These five states together contribute about 70% of total urd production in the country (Ministry of Agriculture, Govt. of India, 2015). 	Comment by user: Lukoki et al……..	Comment by user: Match with reference list….	Comment by user: Please mention report name and also enlist in references……

It is a cheap source of dietary protein (24%). It also contributes 76% carbohydrate 3-5% Fibre, 1.74% Fat and a major portion of lysine in the vegetarian diet. It is the richest source of phosphoric acid. Being 5-10 times richer than other crops. Besides being used as food for an inexpensive source of dietary protein, it is better to use bean sprouts than mung beans for its longer shelf life (Mishra and Khan, 2001). 	Comment by user: Missing in the references list……….

Therefore, genetic variability is the basic requirement for making progress in crop breeding (Appalaswamy and Reddy, 2004). An assessment of the genetic diversity of pulses is an important first step in a programme to improve crop yield.	Comment by user: Correct in the references list as per the text………..
The proper estimate of the nature and magnitude of diversity in a crop is essential for information about the extent of variation available for yield and its component traits. 

Seed yield is a complex character, which depends on its main components viz, number of pods per plant, pod length, number of seeds per pod and 100-seed weight. In other words, for the improvement in any crop species, the knowledge of genetic variability for characters of economic importance and their heritability and genetic advance is of utmost importance in planning future breeding programmes. 

Materials and Methods
The research trial was conducted at the School of Agriculture, the main farm of Loyola Academy. The research experiment was carried out during the Kharif  season, 2024, comprising 40 genotypes of blackgram for the study of Estimation of PCV, GCV, Heritability, Genetic Advance, and Genetic Gain in  Blackgram [Vigna mungo (L.) Hepper]. The list of genotypes is mentioned below in Table 1.
Table-1 List of  Black Gram genotypes
	S. No
	           Germplasm
	S. No
	          Germplasm

	1
	IC-24129
	21
	IC-250190

	2
	IC-250188
	22
	UH-85-5

	3
	IPU 96-1
	23
	IPU-199-60

	4
	PLU-277
	24
	IC-91567

	5
	PGRV-99022
	25
	IC-456048

	6
	NDU-5-7
	26
	PKG-U3

	7
	PLU-710
	27
	UH-10

	8
	IC-250107
	28
	U-5

	9
	SHEKHAR-3
	29
	UH-82-35

	10
	P-1
	30
	IC-56048

	11
	PLU-648
	31
	U-9

	12
	IPU-7-3
	32
	UTTARA

	13
	IPU-96-1
	33
	STNP 2

	14
	IC-140016
	34
	IPU 94-10

	15
	T-9
	35
	IPU 99-16

	16
	AZAD-1
	36
	PLU 826

	17
	SPS-33
	37
	UH-81-89

	18
	UH82-15
	38
	PANT-U-30

	19
	UH82-83
	39
	IC-106194

	20
	UG-27
	40
	PU-31



Results and Discussion:  
The present work, entitled “Estimation of PCV, GCV, Heritability, Genetic Advance, and Genetic Gain in  Blackgram [Vigna mungo (L.) Hepper], The data collected from 40 genotypes of blackgram were used to assess mean performance, analysis of variance, genetic parameters, and genetic variability.” The results are depicted below.


Table- 2. Analysis of variance for 13 different quantitative characters in 40 genotypes of blackgram.
	S. No.
	
Characters
	Mean sum of squares

	
	
	Replications (d.f.=2)
	Treatments  (d.f.= 39)
	Error          (d.f.= 78)

	1
	Days to 50% flowering
	0.85
	5.10*
	3.17

	2
	Days to 50% pod setting
	0.075
	4.21**
	2.33

	3
	Plant height
	1.83
	14.45**
	2.55

	4
	Number of branches per plant
	0.32
	1.26**
	0.4

	5
	Number of clusters per plant
	0.05
	0.98*
	0.5

	6
	Pods per plant
	2.70
	19.90*
	1.13

	7
	Pod length 
	0.018
	0.27**
	0.02

	8
	Number of seeds per pod
	0.77
	1.48**
	0.34

	9
	Days to maturity
	0.97
	9.23**
	5.68

	10
	Seed index 
	0.35
	1.19**
	0.47

	11
	Harvest index 
	11.92
	24.24**
	15.10

	12
	Biological yield
	0.52
	262.04**
	0.47

	13
	Seed yield per plant 
	4.09
	92.65**
	4.98



2. Analysis of Variance
Mean data for 13 characters viz., days to 50% flowering, days to 50% pod setting, plant height, number of branches per plant, days to maturity, number of clusters per plant, number of pod per plant, pod length, number of seed per pod, biological yield, harvest index, 100 seed weight and seed yield per plant were subjected to analysis of variance for experimental design.The mean sum of squares values for all the 13 characters are presented in table 3.The mean sum of squares due to 40 genotypes were highly significant for all the characters studied, suggesting that the experimental materials were genetically divergent from each other. This indicates that here is ample scope for selection of promising lines for the present gene pool for yield and its components. The presence of large amount of variability might be due to diverse source of materials taken as well as environmental influence affecting the phenotypes.
 3.1.1. Mean performance:
            The mean values, coefficient of variation (C.V.), standard error of mean, critical difference (C.D.) at 5%, range of 40 genotype and 13 quantitative characters are presented in Table 3. which revealed a wide range of variation for all traits studied.
3.1.2. Days to 50% flowering
           The mean performance of Days to 50% flowering varied from PGRV-99022 (46.33 days) to PLU-648 (50.66 days) with grand mean of 48.38days. The genotype PGRV-99022 (46.33 days) was earliest in terms of days to 50% flowering. The genotypeIC-250187 (51.33days), PLU-648 (50.66 days), UH82-15 (49.33 days) and UG-27 (49.00days) was found to be statistically at par withPLU-648 (50.66 days)

3.1.3 Days to 50% pod setting
Mean performance of days to 50% pod setting ranged from SHEKHAR (56.33days) to PU-31 (60.33 days) with mean value 58.30 days. The genotype was SHEKHAR (56.33 days) earliest in terms of days to 50% pod setting. The genotypes PU-31 (60.33days), PLU-277 (59.66 days), PLU-710 (58.66days), IC-56048 (57.66days), SHEKHAR-3 (56.33days) UH-82-35 (56.66days) and IPU-199-60 (56.00days), were statistically at par with PU-31 (60.33 days)
3.1.4 Days to maturity
Mean performance of days to maturity varied from UG-27 (65.00 days) to PLU-648 (72.00 days) with grand mean value 67.82days. The genotypes IPU7-3 (64.66days), P1 (65.33days), IC-56048 (66.66days), UH-82-35 (67.33days), P-31(69.66 days) and PANTH U-30 (70.00 days). Was statistically par with PLU-648 (72.00 days)
3.1.5 Plant Height (cm)
Mean performance of plant height ranged from PLU-277 (37.63cm.) to UH82-83 (63.03cm.) with grand mean value of 52.54cm. The genotypes PLU-277 (37.63cm), IPU99-16 (39.03cm), IC-140816 (42.90 cm),PLU-826(43.20cm) and PGRV-99022 (43.63cm) were identified as short plants, while other tall genotypes identified were UH82-83 (63.03cm), IC-56048(62.93cm),IC-106194 (62.83) and U-5 (60.93cm). The genotypes IPU-199-60(57.33cm), PKG U3 (58.21cm), U-9 (57.03cm), IPU7-3 (57.16 cm), PLU-648 (55.66cm), - were statistically at par with UH82-83 (63.03cm.)
3.1.6 Number of branches/plant 
The mean values for number of branches per plant ranged from PLU 710 (1.33) to IPU96-1(4.0). The grand mean was registered as 2.85.More number of branches per plant was found in PLU-826 (3.66), IC56048 (3.33), PANTH U-30 (3.66), AZAD-1 (3.00) and Less number of primary branches was observed for Pant IC-250188 (1.33), PGRV-99022 (1.66), UH82-83 (2.66), U-9 (2.33). And UTTARA (2.00) the genotypes NDU5-7 (2.66), SHEKHAR-3 (2.4) and IC-91567 (2.66), were found to be statistically at par with IPU96-1 (4.0).
3.1.7 Number of clusters per plant
Number of clusters per plants had mean value ranged from UH-85-5 (3.66) to Azad-1 (6.66). The grand mean was 5.21. The genotypes IC-24129 (6.66), NDU 5-7 (5.66), IC-56048 (5.00), UH82-15 (4.66) and IC-250187 (5.33) recorded more number of clusters per plant. However, UH82-83(3.66),UG-27(4.6),U-5 (4.6), possessed less number of clusters per plant. The genotypes IC-24129 (6.6), P-1 (5.6), IPU-96-1 (5.66), were found to be statistically at par with Azad-1 (6.66).
3.1.8 Number of pods per plant 
 The mean performance of number of pod per plant ranged from IC-24129 (18.00) to NDU 5-7 (30.00). Grand mean for number of pods per plant was observed 25.88.The genotypes  UH82-15 (19.66), IC-250187(22.00), IC-250188 (22.00),  SPS-33 (23.00), and UH82-83 (23.00), were recorded very less number of pods per plant, whereas PANT U-30 (29.66), IC-106194 (29.00), U-9 (28.66), IPU 7-3 (28.00) and IPU-96-1 (27.33), had more number of pods per plant. The genotypes P-1 (27.00), PLU-648 (26.33), UH-85-5 (26.66), PU-31 (28.66), and IPU 99-16 (27.33), were found to be statistically at par with NDU 5-7 (30.00).
3.1.9 Pod length (cm).
Mean performance of pod length ranged from IC-24129 (3.69) to UG-27 (4.94cm) with grand mean of 4.48. Genotype PU-31 (4.93cm) exhibited maximum pod length. The genotypes IPU96-1 (4.72cm), AZAD-1 (4.64), UH82-15 (4.80), UH82-83 (4.70), UH-10(4.4), U-5 (4.38), IPU-199-60 (4.26cm), and IC-250190 (4.19), were statistically at par with UG-27 (4.94cm)
3.1.10.Number of seeds per pod
Number of seeds per pod ranged from PKG U3 (3.00) to T-9 (6.33) Average number of seeds per pod was recorded as 5.25. Genotypes IC-140816 (6.00), IC-250190 (6.00), SHEKHAR-3 (5.66), P-1 (5.66), and IC56048 (5.80) had more number of seeds per pod and the genotypes UH82-83(3.33), NDU 5-7 (4.00), PLU-710 (4.33), and STPN2 (4.00) had less number of seeds per pod. The genotypes IC-140816 (6.00), IC-250190 (6.00), SHEKHAR-3 (5.66), P-1 (5.66), and IC56048 (5.80) were found to be statistically at par with T-9 (6.33)
3.1.11.Biological yield / Plant (g)
Mean performance of biological yield varied from T-9 (35.2g) to NDU 5-7 (65.90g) with mean value 50.57g. Genotypes P-1 (64.85g), IPU 99-16 (63.70g),  IC-250188(63.33g), IC56048 (62.70g) and STPN2 (61.43) exhibited maximum biological yield and genotypes IPU-96-1 (35.70g), U-5 (37.66g), UH-85-5 (38.00g),  PLU 826 (38.33g), and U-9 (37.66g) had minimum biological yield. All the genotypes were found to be statistically different from NDU 5-7 (65.90g)
3.1.12. Harvest index (%)
 The mean performance of harvest index ranged from T-9 (14.07%) to IC-140816 (41.5) with grand mean value 12.47%. The genotypes PU-31 (29.23%), PGRV-99022 (28.60%), IPU 7-3 (27.99%), AZAD-1 (23.79%), andP-1 (18.71%), exhibited maximum harvest index and genotypes STPN2 (16.42%), UH-85-5 (14.93%), IC-56048 (12.43%), and IPU 99-16 (14.18%) exhibited minimum harvest index. The genotypes, PU-31 (29.23%), PGRV-99022 (28.60%), IPU 7-3 (27.99%), AZAD-1 (23.79%), and P-1 (18.71%), which were statistically at par with the genotype IC-140816 (41.5)
3.1.13.Seed Index (g)
Data for 100 seed weight varied from PKG U3 (3.00g) to AZAD-1(5.07g) with a grand mean value of  3.86g. The genotypes P-1 (5.06g), IPU 7-3 (5.13g), UH82-15 (4.76g), UTTARA (4.28g) and IC56048 (4.06g) showed high value of 100 seed weight and genotypes IC-250188 (3.07g), UH82-83 (3.10g), IPU-96-1 (3.33g), PLU-710 (3.54g) and PLU-277 (3.33g) showed low value of 100 seed weight. GenotypeP-1 (5.06g), IPU 7-3 (5.13g), UH82-15 (4.76g), UTTARA (4.28g) and IC56048 (4.06g) were found to be statistically at par with AZAD-1(5.07g)
3.1.14.Seed yield per plant (g)
Mean performance of seed yield per plant ranged from PKG U3 (2.03g) to IC-140816 (25.96g) with a grand mean value of 8.47g.  Genotypes AZAD-1 (21.46g), PU-31( 17.76g), SHEKHAR-3 (17.33g), P-1 (14.63g) and PGRV-99022 (13.83g) exhibited maximum seed yield per plant and genotypes PANTH U-30(8.33g), U-9 (8.80g), UH-10 (11.26g), IPU 7-3 (12.90g), and IC-56048 (10.33g)  had minimum seed yield per plant. Genotypes AZAD-1 (21.46g), PU-31(17.76g), SHEKHAR-3 (17.33g), P-1 (14.63g) and PGRV-99022 (13.83g) were statistically at par with the genotype IC-140816 (25.96g).








	No
	CharacterTable 3 (a): Mean performance of 40 blackgram genotypes for 13 quantitative characters


	Days to 50% Flowering
	Days to 50% Pods Setting
	Plant Height (cm)
	Branches/ Plant
	Clusters/ Plant
	Pods /Plant
	Pod Length (cm)
	Seeds/ Pod
	Days to  Maturity
	Seed Index (g)
	Seed Yield/ Plant (g)
	Biological Yield (g)
	Harvest Index (%)

	1
	IC-24129
	50.00
	58.00
	53.86
	2.66
	6.66
	18.00
	3.69
	5.33
	68.33
	4.19
	4.23
	62.33
	6.47

	2
	IC-250188
	48.33
	60.00
	52.13
	1.33
	4.66
	22.00
	4.58
	5.33
	68.66
	3.07
	2.90
	63.33
	5.02

	3
	IPU96-1
	48.00
	57.00
	40.50
	4.00
	5.33
	25.33
	4.72
	5.66
	67.33
	3.89
	5.36
	42.83
	5.45

	4
	PLU-277
	49.00
	59.00
	37.63
	3.33
	5.33
	27.33
	4.27
	5.66
	68.00
	3.33
	4.70
	45.91
	9.42

	5
	PGRV-99022
	46.33
	57.33
	43.63
	1.66
	5.33
	26.33
	3.80
	4.33
	65.33
	3.74
	13.83
	47.33
	28.60

	6
	NDU 5-7
	45.66
	60.33
	55.90
	2.66
	5.66
	28.66
	4.25
	4.00
	67.33
	4.20
	5.36
	65.90
	7.45

	7
	PLU-710
	50.33
	58.66
	56.53
	1.33
	5.33
	30.00
	4.16
	4.33
	69.66
	3.54
	4.76
	53.53
	6.13

	8
	IC-250187
	51.33
	60.33
	52.56
	4.66
	5.33
	22.00
	4.32
	5.33
	70.33
	3.68
	2.33
	61.16
	2.90

	9
	SHEKHAR-3
	47.33
	56.33
	53.40
	2.66
	5.00
	24.33
	4.34
	5.66
	66.66
	3.63
	17.33
	47.55
	30.89

	10
	P-1
	47.00
	57.33
	52.60
	3.00
	5.66
	27.00
	4.30
	5.66
	65.33
	5.67
	14.63
	64.85
	18.71

	11
	PLU-648
	50.66
	60.00
	55.63
	3.33
	5.33
	26.33
	4.15
	5.33
	72.00
	3.35
	5.33
	56.70
	8.26

	12
	IPU 7-3
	48.66
	58.00
	57.16
	2.66
	5.33
	28.00
	4.25
	5.33
	64.66
	5.13
	12.90
	37.66
	27.99

	13
	IPU-96-1
	47.66
	57.66
	56.26
	2.66
	5.66
	27.33
	4.36
	5.00
	67.00
	3.33
	4.53
	35.76
	8.27

	14
	IC-140816
	46.66
	57.33
	42.90
	2.33
	5.66
	27.66
	4.31
	6.00
	66.33
	5.03
	25.96
	44.66
	41.44

	15
	T-9
	47.00
	59.33
	46.90
	3.33
	5.33
	25.33
	4.42
	6.33
	66.66
	3.38
	5.66
	35.26
	14.79

	16
	AZAD-1
	48.33
	58.00
	48.30
	3.00
	6.66
	27.00
	4.46
	5.66
	66.66
	5.75
	21.46
	55.96
	23.79

	17
	SPS-33
	48.00
	59.00
	43.60
	3.00
	5.00
	23.00
	4.45
	5.66
	67.66
	4.11
	3.36
	39.28
	8.33

	18
	UH82-15
	49.33
	59.66
	57.26
	3.33
	4.66
	19.66
	4.80
	5.66
	69.33
	4.76
	4.133
	44.00
	10.72

	19
	UH82-83
	48.66
	58.66
	63.03
	2.66
	3.66
	23.00
	4.74
	3.33
	68.00
	3.10
	3.40
	57.66
	4.48

	20
	UG-27
	49.00
	58.33
	61.23
	2.66
	4.66
	24.00
	4.90
	5.66
	65.00
	4.00
	5.73
	43.31
	11.82

	21
	IC-250190
	48.33
	58.33
	60.46
	2.66
	5.00
	25.00
	4.19
	6.00
	69.33
	3.59
	3.00
	43.00
	12.29

	22
	UH-85-5
	48.00
	57.33
	48.66
	2.66
	3.66
	26.66
	4.76
	5.33
	71.66
	4.03
	6.03
	38.00
	14.94

	23
	IPU-199-60
	46.33
	56.00
	57.33
	3.33
	4.66
	25.66
	4.26
	5.33
	65.33
	3.65
	3.56
	49.00
	7.14

	24
	IC-91567
	47.66
	57.00
	55.50
	2.66
	5.33
	25.66
	4.19
	5.33
	71.66
	3.56
	3.36
	51.86
	6.11

	25
	IC-56048
	48.00
	57.66
	62.93
	3.33
	5.00
	25.00
	4.78
	5.66
	65.33
	3.14
	10.33
	52.66
	12.43

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	No
	Character
	Days to 50% Flowering
	Days to 50% Pods Setting
	Plant Height (cm)
	Branches/ Plant
	Clusters/ Plant
	Pods /Plant
	Pod Length (cm)
	Seeds/ Pod
	Days to  Maturity
	Seed Index (g)
	Seed Yield/ Plant (g)
	Biological Yield (g)
	Harvest Index (%)

	26
	PKG U3
	48.66
	59.33
	58.21
	2.66
	5.33
	25.66
	4.88
	3.00
	66.66
	3.00
	2.03
	47.33
	10.79

	27
	UH-10
	49.33
	59.33
	53.83
	3.33
	5.33
	23.00
	4.44
	5.66
	68.66
	3.70
	11.30
	57.66
	7.66

	28
	U-5
	47.00
	58.33
	60.93
	2.66
	4.66
	24.33
	4.38
	5.33
	69.00
	3.48
	11.30
	37.66
	12.63

	29
	UH-82-35
	49.00
	56.66
	52.13
	2.33
	5.00
	25.00
	4.60
	5.66
	68.00
	3.74
	6.03
	51.96
	10.28

	30
	IC56048
	47.66
	58.00
	46.80
	3.33
	5.00
	26.66
	4.66
	5.66
	65.33
	4.06
	8.30
	62.76
	11.10

	31
	U-9
	46.33
	57.33
	57.03
	2.33
	5.66
	28.66
	4.78
	5.66
	66.33
	3.48
	8.80
	37.66
	9.54

	32
	UTTARA
	49.66
	58.66
	53.83
	2.00
	5.33
	27.66
	4.83
	5.33
	68.66
	4.28
	9.50
	58.33
	7.09

	33
	STPN2
	49.66
	59.00
	59.66
	2.66
	5.66
	27.66
	4.64
	4.0
	68.33
	3.75
	12.36
	61.43
	16.42

	34
	IPU 94-10
	50.00
	58.66
	45.53
	2.33
	5.33
	27.33
	4.64
	5.33
	69.66
	3.78
	6.60
	52.70
	10.97

	35
	IPU 99-16
	47.66
	57.00
	39.03
	2.66
	5.00
	27.33
	4.62
	5.33
	67.33
	3.66
	10.63
	63.70
	14.18

	36
	PLU 826
	48.00
	58.33
	43.20
	3.66
	5.33
	26.33
	4.84
	4.33
	66.66
	3.43
	5.56
	38.33
	6.20

	37
	UH 81-89
	49.66
	57.33
	48.50
	3.00
	5.66
	27.33
	4.05
	5.33
	69.66
	3.75
	11.66
	57.66
	7.78

	38
	PANTH U-30
	49.66
	59.66
	53.83
	3.66
	4.66
	29.66
	4.87
	5.33
	70.00
	3.69
	8.33
	57.30
	8.73

	39
	IC-106194
	48.00
	56.66
	62.83
	3.33
	5.33
	29.00
	4.25
	5.66
	67.33
	3.61
	14.56
	55.60
	10.86

	40
	PU-31
	49.33
	60.33
	50.63
	3.00
	5.33
	28.66
	4.93
	5.33
	69.66
	3.92
	17.76
	43.11
	29.23

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Mean
	48.38
	58.300
	52.54
	2.85
	5.21
	25.88
	4.48
	5.25
	67.82
	3.86
	8.47
	50.57
	12.74

	
	C.V
	3.68
	2.62
	3.30
	23.62
	13.70
	4.11
	1.01
	11.23
	3.51
	17.80
	26.33
	1.35
	31.15

	
	F.ratio
	1.60
	1.80
	55.07
	2.78
	1.92
	17.52
	131.89
	4.26
	1.62
	2.52
	18.59
	54.41
	14.84

	
	F.Prob
	0.03
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.03
	0.00
	0.00
	0.00
	0.00

	
	S.E
	1.02
	0.88
	0.92
	0.38
	0.41
	0.61
	0.02
	0.34
	1.37
	0.39
	1.28
	0.39
	2.24

	
	C.D.5%
	2.89
	2.48
	2.59
	1.09
	1.16
	1.73
	0.07
	0.95
	3.87
	1.11
	3.62
	1.11
	6.31

	
	C.D.1%
	3.84
	3.29
	3.44
	1.45
	1.54
	2.29
	0.09
	1.27
	5.14
	1.48
	4.81
	1.48
	8.3

	
	Range lowest
	45.66
	56.00
	37.63
	1.33
	3.66
	18.00
	3.59
	3.00
	64.66
	3.00
	2.03
	35.26
	10.79

	
	Range Highest
	51.33
	60.33
	63.03
	4.66
	6.66
	30.00
	4.94
	6.33
	72.00
	5.75
	25.96
	65.90
	41.55


Table3. (b): Mean performance of 40 blackgram genotypes for 13 quantitative characters


3.2. Estimation of genetic parameters 
One of the important considerations in any crop improvement is the detailed study of genetic variability. Variability is a measure by estimation of mean genotypic and phenotypic variation, genotypic and phenotypic coefficient of variation, heritability, genetic advance and genetic gain.
Environment plays an important role in the expression of phenotype and genotype, facts which are inferred from phenotypic observation. Hence, variability can be observed through biometric parameters like genotypic and phenotypic variation, genotypic coefficient of variation, heritability (broad sense) and genetic advance. This would be of great help to breeders in evolving a selection programme for genetic improvement of crop plants.
The estimates of variance, coefficient of variation, heritability and genetic advance for all the thirteen characters studied have been boxed in Table 4 and fig.1 explained here as under. 
Phenotypic and genotypic coefficient of variation:
In the present investigation, it is depicted from the table 4.that in general, estimates of phenotypic coefficient of variation was found higher than their corresponding genotypic coefficient of variation, indicating that the influence of environment on the expression of these characters. (Konda et al. 2009) observed similar results in blackgram. However, good correspondence was observed genotypic coefficient of variation and phenotypic coefficient in all characters. The result of genotypic coefficient of variation and phenotypic coefficient of variation present are summarized as under.
3.2.1   Phenotypic coefficient of variation:
A wide range of phenotypic coefficient of variation (PCV) was observed for all the traits ranged from days to 50% pod setting (2.95) to seed yield /plant (63.79). Higher magnitude of PCV were recorded for seed yield/plant (63.79) followed by harvest index (38), number of branches /plant(29.05), 100 seed weight(21.85), biological yield(18.51), seed/pod (23), clusters /pod (15.68), plant height (13.25), pods/plant (10.50), days to 50 % flowering (4.40), days to maturity (12.90), suggested for a limited scope of selection for improvement of these trait.
3.2.2   Genotypic coefficient of variation:
A wide range of genotypic coefficient of variation (GCV) was observed for all the traits ranged from days to 50% flowering (1.6) to seed yield/plant (63.79). Higher magnitude of GCV were recorded for harvest index (66.94) followed by biological yield/ plant (18.46), plant height(18.24), days to maturity (12.90), 100 seed weight(12.68), seed/pod (11.72),cluster/plant(9.66), pods/plant (6.69), pod length (1.60), (Sarkar et al. 2006) genotypic coefficient of variation was maximum for branch number per plant).
3.2.3.  Heritability (broad sense)
The estimates of genotypic coefficient of variation (GCV) reflect the total amount of genotypic variability present in material. However, the proportion of this genotypic variability which is transmitted from parents to progeny is reflected by heritability. (Lush 1949) gave the concept of broad sense heritability. It determines the efficiency with which we can utilize the genotypic variability in a breeding programme. The genotypic variance and its components are influenced by the gene frequencies. Because the frequencies of genes differ from one population to another, estimates of heritability also vary from one population to another for a given character. (Burton 1952) suggested the genetic variation along with heritability estimates would give a better idea about the expected efficiency of selection thus a character possessing high GCV along the high heritability will be valuable in selection programme. The estimates of heritability for all 13 characters are presented in table 3.
The perusal of the table 4 revealed the estimates of heritability (%) in broad sense for 13 characters studied, which range from (17%) to (99%). Pod length (98%), seeds/pod (85%), pods/plant (85%), seeds/pod (52%), number of primary branches/plant(37%), 100 seed weight(34%) and days to 50 % pod setting (21%) showed high heritability.(Neelawati and Govindarasu 2010) also reported high heritability for branches per plant, biological yield and seed yield.

3.2.4.Genetic advance
                 A perusal of genetic advance (table 4 ) revealed that it was high for  Biological yield/plant (19.18), harvest index (15.59), plant height (13.59), seed yield/plant (10.59), pods/plant (4.47), days to maturity (0.93), seed/pod (0.91), days to 50% pod setting(0.75),  days to 50% flowering (0.68), 100 seed weight (0.59), clusters/plant (0.40). 

3.2.5.Genetic advance as percent of mean
High estimate of genetic advance as percent of mean was registered for biological yield/plant (37.93), plant height (25.87), harvest index (25.02), seed yield/pod (18.32), pods/plant (18.32), seed/pod (17.43), pod length (13.62), clusters/plant (7.60), days to 50% pod setting (1.28), and days to maturity (1.37)


	S.No.
	Characters
	Genotypic Coefficient of variation
	Phenotypic coefficient of variation
	Heritability (%)  (broad sense)
	Genetic advance
	Genetic advance as % of mean

	1
	Days to 50% flowering
	1.6
	4.40
	17
	0.68
	1.40

	2
	Days to 50% pod setting
	1.36
	2.95
	21
	0.75
	1.28

	3
	Days to maturity
	12.90
	3.86
	17
	0.93
	1.37

	4
	Plant height
	18.24
	13.25
	95
	13.59
	25.87

	5
	Number of branches/ plant
	7.61
	29.85
	37
	0.65
	22.97

	6
	Cluster /plant
	9.66
	15.68
	24
	        0.40
	7.60

	7
	Pods /plant
	6.69
	10.50
	85
	4.47
	18.32

	8
	Seed /pod
	11.72
	16.23
	52
	0.91
	17.43

	9
	Pod length
	1.60
	6.76
	98
	0.61
	13.62

	10
	Biological yield /plant
	18.46
	18.51
	99
	19.18
	37.93

	11
	Harvest index
	66.94
	38
	82
	15.59
	25.02

	12
	100-seed weight
	12.68
	21.85
	34
	0.59
	15.55

	13
	Seed yield /plant
	63.79
	69.01
	85
	10.59
	18.32


Table-4 Genetic parameters for 13 biometrical characters of 40 black gram genotypes.

Fig: 1 . Histogram depicting estimates of genetic parameters for 13 important agro-economic traits in blackgram

From the mean performance of days to 50 % flowering, the genotype PGRV-99022 is showing early flowering; a larger number of flowers is observed at 50 % flowering. When we have taken the data, the early flowering was observed for about 46.33 days when compared to other blackgram genotypes. From the mean performance of days to 50 % pod setting, the genotype SHEKHAR is showing maximum pod setting at days to 50 %, when compared to other blackgram genotypes. From the mean performance of days to maturity, the genotype UG-27 is showing early maturity when compared to other blackgram genotypes . The maturity was observed for about 65 days early in the UG-27 genotype. The mean performance for the character plant height (cm) was observed with good and robust height in the genotype UH-82-83 (63.03 cm), when compared to other blackgram genotypes. The mean performance for the character number of branches/plant was observed, which is having larger number of branches in the genotype IPU96-1, when compared to other blackgram genotypes. The mean performance for the character number of clusters per plant was having more clusters for the genotype Azad-1 (6.66), and fewer clusters were formed in the genotype UH-85-5(3.66), compared to other blackgram genotypes. The mean performance for the character number of pods per plant was observed more number of pods in the genotype NDU 5-7(30.00), and least number of pods per plant was observed in the genotype IC-24129, when compared to other blackgram genotypes. The mean performance for the character pod length was observed high pod length (cm) in the genotype UG-27 (4.94), and less pod length was observed in the genotype IC-24129 (3.69 cm), when compared to other blackgram genotypes. The mean performance for the character number of seeds per pod was observed, having more seeds per pod in the genotype  T-9 ( 6.33), and fewer seeds per pod were observed in the genotype PKG U3 ( 3.00), when compared to other blackgram genotypes. The mean performance for the character biological yield per plant (g), was having high biological yield per plant in the genotype NDU 5-7 (65.90g), and less biological yield per plant was observed in the genotype T-9 (35.2).when compared to other blackgram genotypes. The mean performance for the character harvest index (%), was having high harvest index percentage in the genotype IC-140816 (41.4%), and least harvest index percentage was observed in the genotype T-9 (14.07%), when compared to other blackgram genotypes. The mean performance for the character seed index (g) was observed more in the genotype AZAD-1 (5.07g) and less seed index (g) was observed in the genotype PKG-U3 (3.00), when compared to other blackgram genotypes. The mean performance for the character seed yield per plant (g), was observed which is having high seed yield per plant in the genotype IC-140816 (25.96g), and less seed yield per plant was observed in the genotype  PKG U3 ( 2.03 g), when compared to other blackgram genotypes. The studies on phenotypic coefficient of variation indicated the magnitude of PCV was highest in the case of number of branches/plant, seed yield /plant, biological yield/ plant and harvest index, indicating the presence of high amount of variation in these traits. (Starker et al. 2006) observed similar results in blackgram. The studies on genotypic coefficient of variation indicated the magnitude of GCV was highest in the case of number of branches/plant, biological yield/ plant, seed yield /plant, and harvest index, indicating the presence of a high amount of variation in these traits. Estimates of heritability are useful in predicting the transmission of characters from parents to their offspring. It is a good index of transmission of characters from parents to their offspring (Falconer, 1981). Characters exhibiting high heritability may not necessarily give high genetic advance. (Johnson and Robinson 1955) showed that high heritability should be accompanied by high genetic advance to arrive at a more reliable conclusion. The breeder should be cautious in making selection best on heritability as it includes both additive and non-additive gene effects. Moderate heritability was recorded for days to 50% pod setting (21%), Days to 50% flowering (17%), seed index (34%), and number of clusters per plant (24%), when compared to other genetic parameters for heritability. (Neelawati and Govindarasu 2010) reported high genotypic variability for the number of branches per plant, cluster per plant, biological yield and seed yield, along with high heritability and genetic advance. Heritability alone does not indicate the amount of genetic improvement that would result from the selection of individual genotypes. Hence, knowledge about genetic advance coupled with heritability is most useful. It is also expressed as the shift in gene frequency towards the superior side under exercising selection pressure.
Conclusion: 
The present investigation, entitled “Estimation of PCV, GCV, Heritability, Genetic Advance, and Genetic Gain in  Blackgram [Vigna mungo (L.) Hepper], genotypes were carried out to collect the basic information on genetic variability, heritability, genetic advance and genetic diversity for 13 quantitative characters. The experimental material comprised of 40 blackgram genotypes. These genotypes were evaluated in a Randomised Block Design with three replications during Kharif 2024 at the School of Agriculture, Main Farm, Loyola Academy Degree and P.G.College. The results of the study and conclusions drawn from the experiment are summarised here as follows. Analysis of variance revealed that mean sum of square due to treatment was significant or all traits indicate presence of substantial genetic variability among the advance breeding lines which provides the basis for effective selection based on mean performance, the highest seed yield per plant was observed for the genotypes IC-140816 (25.96), followed by Azad -1 (21.46), SHEKHAR-3 (17.33), PGRV- 99022 (13.83). An estimate of GCV and PCV revealed that the phenotypic variation was higher than the genotypic coefficient of variation, which indicates the presence of environmental effect on the expression of the character studied. Higher differences between GCV and PCV were depicted in cluster per plant, plant height, seed yield per plant, biological yield per plant, seed index and harvest index, respectively. Heritability estimates revealed that characters like seed index, biological yield per plant, seed yield per plant, pods per plant, were high, and days to 50 % flowering were early, pod length per plant was average in length, respectively. Genetic advance revealed that characters like plant height (cm), biological yield per plant, pods per plant, harvest index, days to 50 % setting and days to 50 % flowering. Genetic advance as 5 percentage of the mean revealed that characters like seed yield per plant, plant height, biological yield per plant, cluster per plant, seed index and primary branches per plant and harvest index. The promising lines can be used further for breeding pipelines for crop improvement.	Comment by user: Remove this portion as it part of the material & methods………
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Genetic Parameters
ECV	Days to 50% Flowering	Days to 50% Pod Setting	Plant Height cm	Primary Branches Per Plant	Clusters/ Plant	Pods/ Plant	Pod Length CM	Seeds Per Pod	Days to Maturity	Seed Index	Seed Yield/ Plot	Biological Yield	Harvest Index(%)	3.6825346946716402	2.6238281726837158	3.038956880569458	23.621232986450192	13.70740795135498	4.1172618865966797	1.0123206377029144	11.230821609496948	3.5152206420898438	17.800411224365089	26.335798263549787	1.3593137264251709	31.155521392822266	GCV	Days to 50% Flowering	Days to 50% Pod Setting	Plant Height cm	Primary Branches Per Plant	Clusters/ Plant	Pods/ Plant	Pod Length CM	Seeds Per Pod	Days to Maturity	Seed Index	Seed Yield/ Plot	Biological Yield	Harvest Index(%)	1.6572666168212891	1.3574268817901598	12.901863098144531	18.242210388182915	7.6070756912231454	9.6641721725463849	6.6867256164550755	11.717286109924316	1.6029809713364001	12.676863670349121	63.78625869751	18.462230682372159	66.940200805664063	PCV	Days to 50% Flowering	Days to 50% Pod Setting	Plant Height cm	Primary Branches Per Plant	Clusters/ Plant	Pods/ Plant	Pod Length CM	Seeds Per Pod	Days to Maturity	Seed Index	Seed Yield/ Plot	Biological Yield	Harvest Index(%)	4.0382661819459562	2.9541635513305682	13.254936218262046	29.845281600952127	15.676753997802734	10.504669189453118	6.7629203796386665	16.230409622192383	3.8634600639343262	21.85308837890625	69.009140014648409	18.512203216552727	73.835334777829544	Genetic Advancement 5%	Days to 50% Flowering	Days to 50% Pod Setting	Plant Height cm	Primary Branches Per Plant	Clusters/ Plant	Pods/ Plant	Pod Length CM	Seeds Per Pod	Days to Maturity	Seed Index	Seed Yield/ Plot	Biological Yield	Harvest Index(%)	0.67787998914720005	0.74909013509751265	13.594535827636722	0.65462315082551625	0.39667937159539057	4.7406115531921404	0.61138898134231556	0.91485267877578735	0.92926013469695956	0.58538722991942138	10.2932996749878	19.183712005615089	15.593905448913548	h² (Broad Sense)	Days to 50% Flowering	Days to 50% Pod Setting	Plant Height cm	Primary Branches Per Plant	Clusters/ Plant	Pods/ Plant	Pod Length CM	Seeds Per Pod	Days to Maturity	Seed Index	Seed Yield/ Plot	Biological Yield	Harvest Index(%)	0.16842046380043635	0.21113672852516174	0.94743531942367565	0.37359717488289612	0.23546326160430944	0.8463783860206604	0.97759383916855813	0.52118891477584839	0.17214874923229587	0.33650997281075912	0.85436028242111262	0.9946083426475526	0.82195019721984863	

h² (Broad Sense)


