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ABSTRACT
The field experiment was conducted at Horticulture Research Farm, Department of Horticulture, Babasaheb Bhimrao Ambedkar University, Lucknow during the Rabi season 2023-24.  In this, twenty-five genotypes including check cultivars were evaluated to estimate the genetic variability, heritability and genetic advance for different characters. The experiment was laid out in Randomized Block Design (RBD) with three replications. The estimates of phenotypic coefficients of variation (PCV) were higher than genotypic coefficients of variation (GCV) for all the characters. High magnitude of phenotypic variation were observed in case of number of pods per plant (48.26) followed by seed yield per plant (39.22), green pod yield per plant (39.20), plant height at the time of harvesting (38.30), weight of per pod (31.44), number of pods per cluster (24.05), number of primary branches per plant (23.28) and node to first flower appearance (21.24). High heritability coupled with high genetic advance in per cent of mean were observed for number of pods per plant (97.00) followed by green pod yield per plant (79.59), seed yield per plant (79.14), plant height (76.66), weight of per pod (62.53), number of pods per cluster (45.78) and number of primary branches per plant (42.81) indicating the scope of high selection response. Therefore, these characters exhibited high heritability coupled with genetic advance thus, showing some scope for improvement through selection.
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1. INTRODUCTION
Garden pea (Pisum sativum L. var. hortense) is commonly known as Matar. It belongs to the family Fabaceae is a self-pollinated crop having a diploid chromosome number 2n=14. It is an important legume vegetable grown throughout the world during the cool season (Taran et al. 2005). Pea is one of the world’s oldest domesticated crop (Ambrose, 1995). The Mediterranean region is the primary center of diversity, the near east and Ethiopia are the secondary centers of diversity (Blixt, 1974). It is most extensively cultivated in the temperate regions and restricted to cooler altitudes in the tropics and winter season in the subtropics. Pisum elatium, a wild species is considered the ancestor of Pisum sativum. There are two sub-species, namely Pisum arvense known as field pea with coloured flowers and Pisum sativum, the white- flowered horticultural or garden pea also known as sweet pea. The garden pea is an annual herbaceous plant with angular or roundish hollow stems covered with a waxy bloom, having growth habits ranging from bushy to climbing type. The leaves consist of one or more pairs of opposite leaflets borne on petioles together with several pairs of tendrils, the inflorescence is of raceme type. The flowers are zygomorphic and hermaphrodite. The fruit is a pod containing several seeds, flattened when young but becoming round or nearly round later and dehiscent along the sides. The seeds may be round, dented or wrinkled. Seed colour ranges from creamy white to brown and may be mottled (Kalloo and Bergh, 1993).
Pea is an important vegetable crop mostly consumed as tender and immature pods, canned, frozen, dehydrated form or rarely as a pulse when dry. Pea, a rich source of vitamins and minerals is considered valuable diet for vegetarians. According to Bose et al. (1993) the food value per 100 g of edible pea contain moisture content 72 percent, carbohydrates 15.8 percent, protein content 7.2g, fat 0.1g, vitamin A 139 I.U., thiamine 0.25 mg, Riboflavin 0.01 mg, vitamin C 9 mg, calcium 20 mg and iron 1.5mg. Besides being rich in health-building substances it is an important source of lysine and tryptophan the limiting amino acid in cereals and because of the symbiotic association of peas with nitrogen-fixing bacteria (Rhizobium leguminosarum), improves soil fertility. It is also suitable for green manuring and cover crop which help in preventing erosion of the soil.
After China and the USSR, India has the third-largest area under cultivation of peas (vegetable and pulse peas). Peas are grown on a total of 567.32 thousand hectares in India, producing 5845.91 metric tons with a productivity of 10.30 tons per hectare. The state that produces the most in India is Uttar Pradesh. With an output of 2661.28 metric tons and a productivity of 11.41 tons per hectare, this crop covers 233.24 thousand hectares in Uttar Pradesh (Anonymous, 2020-21). It contributes 67% of the overall production and is grown abundantly in Uttar Pradesh, Madhya Pradesh, Himachal Pradesh, Punjab, Haryana, Rajasthan, Maharashtra, Bihar and Karnataka.
For any crop improvement, the presence of genetic variability in the base population is an essential prerequisite (Azmat et al., 2011). Genetic improvement of any crop largely depends on the nature and degree of genetic variability and also on the extent of magnitude and interrelationship of phenotypic and genotypic variations in yield and yield-attributing characteristics, as these contributing traits may help breeders to select elite genotypes. Environmental factors also play a significant role in enhancing variation in growth and yield. Understanding of the association of characters and identification of suitable genes and their nature of adherence is essential for establishing a successful breeding programme (Nwangburuka et al. 2011). Hence, studies on genetic variability with the help of suitable biometrical tools such as coefficient of variability, heritability and genetic advance become indispensable in breeding programmes for achieving tangible results. Heritability is an index for the percentage of transmission of a character from parents to their offsprings. Heritability is a useful tool for determining the magnitude of genetic portion of total variability and also aid to make crop improvement through selection for various characters. Heritability, alone does not provide a complete picture of genetic improvement by selection. Hence, the study of genetic advance coupled with heritability is more helpful in predicting the resultant effect of selection. In comparison to the original population, a genetic advance is an improvement in the genetic value of a new population. Based on the analysis of heritability and genetic advance, it is possible to decide various breeding programmes for improvement of different characters (Kumari et al., 2012). Phenotypic variability varies with changes in environmental factors, while genetic variability remains constant, which is more useful to a plant breeder for exploitation in selection or hybridization and also for estimates of heritability and genetic advance.
2. MATERIALS AND METHODS
The field experiment was carried out at the Horticulture Research Farm, Department of Horticulture, Babasaheb Bhimrao Ambedkar University (A Central University), Vidya-Vihar Rae Bareli Road, Lucknow-226025 (U.P.), during the Rabi season of 2023-24 from November to March. Geographically it is situated at 26º50 North latitude and 80º52 East longitude and an altitude of 111 meters above the mean sea level (MSL). The topography of the experimental field is plain. This region lies under Argo climate zone of Uttar Pradesh. The trial was conducted in Randomized Block Design having plot size 1.70 m x 1.20 m. Spacing maintained between row to row 30 cm and plant to plant 10 cm. Genetic material used in the research consists of 25 selected germplasms of pea in Table 1. To rays healthy crops all recommended agronomic practices for the region were adopted. Five plants randomly selected and tagged before flowering from each plant to investigate on different characters were considered. The statistical analysis was done by using the techniques of analysis of “Randomized Block Design”. 
The mean squares for error were subtracted from the mean squares due to genotypes and the difference was divided by the number of replications to obtain the genotypic variance, which was calculated according to the method suggested by Burton (1952). The genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were computed following Burton and de Vane (1953). Heritability in broad sense (h2bs) and Genetic advance were according to Hanson et al. (1963) and Johnson et al. (1955).
3. RESULT AND DISCUSSION
The mean sum of square due to genotypes/treatments was highly significant for all the characters. In other words, the performances of the genotypes for these characters were statistically different, suggesting that, there exists ample scope for selection in the available germplasm of garden pea.
Mean performance for the characters lowest value, highest value and with the overall mean value given in Table 2. Days to first flowering of genotypes ranged from 38.47 days to 61.17 days with an overall mean of 52.07. Days to 50 percent flowering of genotypes ranged from 44.43 days to 67.63 days. With overall mean of 58.40 days. The node to first flower appears in genotypes ranged from 5.10 to 13.10 with overall mean of 7.75. The plant height at the time of harvesting of genotypes ranged from 44.90 cm to 213.50 cm with overall mean of 94.68cm. The number of primary branches per plant of genotypes ranged from 1.33 to 3.25 with overall mean of 2.07. Number of pods per cluster of genotypes ranged from 1.00 to 2.00 with overall mean of 1.55. Number of pods per plant of genotypes ranged from 9.97 to 66.10 with overall mean of 25.42. Days to first pod harvest of genotypes ranged from 63.77 to 87.80 with overall mean of 78.79. Length of pod of genotypes ranged from 5.83 to 10.80 cm with overall mean of 8.05. Width of pod (cm) of genotypes ranged from 1.13 to 1.93 with overall mean of 1.33. Number of seeds per pod of genotypes ranged from 4.47 to 9.27 with overall mean of 6.86. Seeds diameter per seed of genotypes ranged from 6.90 to 10.53 mm with overall mean of 9.00mm. 100 green seed weight of genotypes ranged from 23.00 to 55.67g with overall mean of 39.44. 100 dry seed weight of genotypes ranged from 15.00 to 27.00g with overall mean of 18.43. Weight of per pod (g) of genotypes ranged from 3.17 to 9.73 g with overall mean of 5.52g. Green pod yield per plot (kg) of genotypes ranged from 0.81 to 4.39 kg with overall mean 1.96. The shelling % of genotypes ranged from 30.81 to 60.03% with overall mean of 44.59%. In Table 3 T.S.S. of genotypes ranged from 11.47 to 17.63 0Brix. With overall mean of 13.80 0Brix. Total sugar percent of genotypes ranged from 6.78 to 10.73% with overall mean of 8.19%. Reducing sugar percent of genotypes ranged from 2.29 to 3.88% with overall mean of 2.91%.
3.1 Genetic Variability
The estimates of genotypic and phenotypic coefficients of variation for twenty characters of garden pea germplasm are presented in Table 4. The estimates of phenotypic coefficients of variation (PCV) were higher than genotypic coefficients of variation (GCV) for all the characters. The highest phenotypic as well as genotypic coefficients of variation were observed in case of number of pods per plant 47.67% followed by seed yield per plant 39.22%, green pod yield per plant 39.20%, plant height at the time of harvesting 38.30%, weight of per pod 31.44%, number of pods per cluster 24.05%, number of primary branches per plant 23.28% and node to first flower 21.24% appearance. However, it exhibited moderate phenotypic as well as genotypic coefficients of variation were observed in the case of number of seeds per pod 17.24% followed by pod length 15.93%,100 seed (dry) weight 14.77%, reducing sugar percent 14.15%, shelling 12.82 %, non-reducing sugar percent 11.86%, days to 50 % flowering 11.75%, pod width 11.39% and total sugar percent 10.11%. The remaining characters such as T.S.S. 9.55%, days to first pod harvest 9.41% and seed diameter 8.48%, exhibited low phenotypic as well as genotypic coefficients of variation were observed. The estimate of the genotypic coefficient of variation is of prime importance to breeders because genetic variation alone does not allow a decision as to which characters show the highest degree of variability. Therefore, accurate relative comparisons can be made with the help of the phenotypic and genotypic coefficient of variation. Similar result was also reported by Srivastava et al. (2012), Lal et al. (2011), Hussain and Badshah (2002) and Nawab et al. (2008) have reported similar findings for all yield-related characters.

3.2 Heritability and Genetic Advance
Estimates of heritability (broad sense) and genetic advance for different characters have been presented in Table 4. The heritability in broad sense ranged from 75.43 percent in case of pod width to 98.61 percent for shelling %. High estimates of heritability (>75%) were recorded for 20 characters viz. shelling percent (98.61%), green pod yield per plant (98.56%), seed diameter (98.34%), seed yield per plant (97.97%), T.S.S. (97.79%), number of pods per plant (97.56%), plant height at the time of harvesting (97.17%), weight of per pod (96.55%), days to 50 percent flowering (93.85%), total sugar percent (93.68%), pod length (93.62%), 100 dry seed weight (93.24%), number of pods per cluster (92.41%), node to first flower appearance (89.97%), number of primary branches per plant (89.27%), non-reducing sugar percent (87.53%), reducing sugar percent (85.11%), days to first pod harvest (82.39%), number of seeds per pod (77.79%) and pod width (75.43%). However, no moderate heritability (>50% and <75%) and no lower heritability (<50%). The highest value of genetic advance per cent of mean was shown by the number of pods per plant (97.00%). Days to first pod harvest exhibited this parameter's lowest value (15.97%). The characters which observed very high estimates of genetic advance were number of pods per plant (97.00%), green pod yield per plant (79.59%), seed yield per plant (79.14%), plant height at the time of harvesting (76.66%), weight of per pod (62.53%), number of pods per cluster (45.78%), number of primary branches per plant (42.81%), node to first flower appearance (39.37%), pod length (30.73%),100 dry seed weight (28.37%), number of seeds per pod (27.63%), shelling % (26.04%), reducing sugar percent (24.81%), days to 50 percent flowering (22.72%), non-reducing sugar percent (21.30%). The moderate estimates for genetic advance were found for total sugar percent (19.51%), T.S.S. (19.23%), pod width (17.70%), and seed diameter (17.17%). The lowest genetic advance in percent of mean was estimated for days to first pod harvest (15.97%). Similar result was also reported by Srivastava et al. (2012), Gupta et al. (2018) and Dar et al. (2013).


Table 1. List of garden pea genotypes used for the study and their source of origin.
	S. No.
	Name of genotypes
	Source of origin

	1. 
	Kashi Samridhi
	IIVR, Varanasi

	2. 
	Pusa Pragati
	IARI, New Delhi

	3. 
	NDVP-2
	NDUAT, Faizabad

	4. 
	PB-89
	PAU, Ludhiana

	5. 
	Kashi Udai
	IIVR, Varanasi

	6. 
	Kashi Nandini
	IIVR, Varanasi

	7. 
	K.S.-210
	IIVR, Varanasi

	8. 
	DVP-8
	IIVR, Varanasi

	9. 
	Azad Pea-1
	CSAUA & T, Kanpur

	10. 
	Arka Priya
	IIHR, Bengaluru

	11. 
	Azad Pea-4
	CSAUA & T, Kanpur

	12. 
	HUDP-15
	IIVR, Varanasi

	13. 
	Solan Nirog
	UHF, Solan

	14. 
	Azad Pea-2
	CSAUA & T, Kanpur

	15. 
	Snow Pea
	IIVR, Varanasi

	16. 
	Arkel
	IARI, New Delhi

	17. 
	Arka Uttam
	IIHR, Bengaluru

	18. 
	NDVP-5
	NDUAT, Faizabad

	19. 
	Shihara Local
	IIVR, Varanasi

	20. 
	Kashi Mukti
	IIVR, Varanasi

	21. 
	VRPD-1
	IIVR, Varanasi

	22. 
	VL-3
	VPKAS, Almora

	23. 
	NDVP-104
	NDUAT, Faizabad

	24. 
	Kashi Ageti
	IIVR, Varanasi

	25. 
	Azad Pea-3
	CSAUA & T, Kanpur










8

Table 2. Mean performance of twenty-five genotypes for twenty-three characters in garden pea
	S. No.
	Genotypes
	Days to First Flowering
	Days to 50% flowering
	Node to first flower appearance
	Plant height at the time of
Harvesting (cm)
	Number of primary branches per plant
	Number of pods per cluster
	Number of pods per plant
	Days to first pod harvest
	Pod length (cm)
	Pod width (cm)
	Weight of per pod (g)
	Green pod yield per plot (kg)

	1
	Kashi Samridhi
	59.37
	66.67
	8.07
	115.20
	2.17
	2.00
	66.10
	87.10
	6.33
	1.30
	4.13
	4.39

	2
	Pusa Pragati
	49.50
	57.93
	7.57
	125.07
	2.48
	1.72
	29.90
	78.00
	7.47
	1.33
	4.03
	1.65

	3
	NDVP-2
	51.40
	57.83
	13.10
	91.50
	2.67
	1.91
	32.33
	78.17
	8.40
	1.27
	4.60
	2.41

	4
	PB-89
	61.13
	67.60
	9.63
	87.07
	2.08
	1.90
	30.10
	87.63
	7.80
	1.13
	4.10
	1.76

	5
	Kashi Udai
	40.67
	46.67
	6.43
	55.03
	1.33
	1.00
	14.40
	66.37
	8.63
	1.30
	6.90
	1.26

	6
	Kashi Nandini
	41.07
	46.73
	6.73
	44.90
	2.17
	1.50
	12.60
	66.70
	7.87
	1.37
	7.67
	1.09

	7
	K.S.-210
	60.17
	66.80
	7.13
	147.73
	3.25
	1.53
	23.93
	87.17
	5.83
	1.33
	3.57
	1.45

	8
	DVP-8
	50.17
	56.37
	8.30
	74.90
	1.58
	2.00
	40.33
	85.97
	8.27
	1.23
	3.77
	2.38

	9
	Azad Pea-1
	49.10
	56.13
	7.77
	80.43
	1.67
	1.25
	38.30
	85.83
	9.37
	1.33
	6.70
	3.59

	10
	Arka Priya
	60.30
	66.13
	7.33
	96.70
	1.42
	1.00
	23.50
	86.00
	10.20
	1.23
	7.10
	2.58

	11
	Azad Pea-4
	61.17
	67.37
	7.03
	213.50
	2.92
	2.00
	32.30
	87.30
	6.17
	1.30
	4.27
	2.05

	12
	HUDP-15
	59.33
	66.70
	9.30
	96.70
	2.33
	2.00
	57.83
	79.30
	6.50
	1.47
	3.57
	3.39

	13
	Solan Nirog
	52.43
	58.40
	6.63
	65.20
	1.58
	1.00
	20.47
	78.47
	8.50
	1.23
	7.37
	2.44

	14
	Azad Pea-2
	61.03
	67.00
	7.50
	168.20
	2.83
	2.00
	21.37
	87.17
	6.20
	1.43
	3.23
	1.05

	15
	Snow Pea
	51.17
	57.33
	7.93
	64.50
	1.67
	2.00
	17.27
	75.37
	10.80
	1.93
	9.73
	2.75

	16
	Arkel
	39.73
	45.87
	5.10
	70.17
	2.00
	1.00
	15.07
	65.67
	9.87
	1.43
	7.20
	1.82

	17
	Arka Uttam
	50.43
	56.63
	5.60
	155.90
	2.33
	1.00
	15.57
	76.50
	6.87
	1.20
	4.37
	1.15

	18
	NDVP-5
	59.90
	65.73
	5.20
	70.43
	1.58
	2.00
	32.57
	85.57
	6.83
	1.17
	4.07
	2.10

	19
	Shihara Local
	50.67
	57.13
	10.70
	54.87
	2.50
	2.00
	25.77
	77.01
	6.60
	1.23
	3.17
	1.24

	20
	Kashi Mukti
	38.47
	44.43
	6.40
	47.60
	1.50
	1.00
	9.97
	63.77
	9.87
	1.43
	8.50
	1.19

	21
	VRPD-1
	49.67
	55.50
	6.03
	128.00
	2.33
	1.45
	20.27
	75.67
	7.33
	1.20
	3.40
	1.17

	22
	VL-3
	50.70
	56.23
	10.03
	80.00
	1.83
	1.00
	17.03
	76.13
	8.73
	1.37
	5.87
	1.65

	23
	NDVP-104
	61.07
	67.63
	7.00
	77.27
	2.42
	1.50
	10.63
	87.80
	7.60
	1.23
	4.83
	0.81

	24
	Kashi Ageti
	51.80
	58.43
	9.37
	83.93
	1.58
	1.75
	17.40
	78.60
	9.90
	1.50
	7.67
	2.25

	25
	AzadPea-3
	41.30
	46.69
	7.83
	72.13
	1.42
	1.33
	10.47
	66.57
	9.33
	1.30
	8.27
	1.42

	
	Mean
	52.07
	58.40
	7.75
	94.68
	2.07
	1.55
	25.42
	78.79
	8.05
	1.33
	5.52
	1.96

	
	Min
	38.47
	44.43
	5.10
	44.90
	1.33
	1.00
	9.97
	63.77
	5.83
	1.13
	3.17
	0.81

	
	Max
	61.17
	67.63
	13.10
	213.50
	3.25
	2.00
	66.10
	87.80
	10.80
	1.93
	9.73
	4.39

	
	SE(d)↑1
	1.29
	1.39
	0.43
	4.98
	0.13
	0.08
	1.56
	2.54
	0.27
	0.06
	0.26
	0.08

	
	C.D. at 5%
	2.61
	2.80
	0.86
	10.05
	0.26
	0.17
	3.16
	5.12
	0.53
	0.12
	0.53
	0.15

	
	C.V. (%)
	3.04
	2.91
	6.73
	6.44
	7.62
	6.63
	7.54
	3.95
	4.03
	5.65
	5.84
	4.78


Table 3. Mean performance of twenty-five genotypes for twenty-three characters in garden pea

	S. No.
	Genotypes
	Number of seeds per pod
	Seed diameter (mm)
	100 green seed
weight (g)
	100 dry seed
weight (g)
	Shelling%
	T.S.S.
(0Brix)
	Total sugar percent
	Reducing sugar percent
	Non-reducing sugar percent
	Green pod yield per plant (g)
	Seed yield per plant (g)

	1
	Kashi Samridhi
	6.63
	6.90
	26.00
	15.00
	48.05
	16.50
	7.52
	2.78
	4.50
	274.77
	115.47

	2
	Pusa Pragati
	6.73
	10.07
	31.67
	21.33
	43.83
	12.37
	7.64
	2.69
	4.70
	103.47
	35.80

	3
	NDVP-2
	7.10
	8.63
	44.00
	16.00
	49.97
	13.17
	8.20
	3.88
	4.10
	150.87
	64.93

	4
	PB-89
	7.83
	7.70
	30.33
	16.33
	45.33
	13.60
	8.46
	2.96
	5.22
	110.40
	47.70

	5
	Kashi Udai
	5.80
	9.53
	42.00
	23.67
	37.22
	12.63
	7.52
	2.80
	4.48
	79.50
	37.27

	6
	Kashi Nandini
	5.70
	9.77
	51.67
	18.00
	38.05
	13.63
	7.95
	2.86
	4.83
	68.50
	36.87

	7
	K.S.-210
	6.03
	8.53
	27.00
	15.33
	46.87
	15.33
	7.82
	2.50
	5.05
	91.57
	35.80

	8
	DVP-8
	8.80
	8.17
	23.00
	17.00
	40.89
	11.47
	9.54
	3.65
	5.59
	149.13
	60.37

	9
	Azad Pea-1
	6.97
	8.70
	31.67
	19.00
	35.62
	13.30
	7.86
	2.84
	4.76
	224.70
	65.33

	10
	Arka Priya
	9.27
	10.13
	46.33
	16.67
	50.68
	13.03
	10.73
	2.90
	7.43
	161.40
	76.77

	11
	Azad Pea-4
	7.43
	8.57
	28.00
	16.33
	48.68
	14.50
	7.61
	2.45
	4.90
	128.57
	64.10

	12
	HUDP-15
	6.73
	8.40
	32.00
	15.33
	45.52
	15.03
	7.67
	2.62
	4.79
	212.40
	104.60

	13
	Solan Nirog
	5.80
	9.50
	40.33
	20.33
	37.78
	14.43
	7.97
	2.88
	4.84
	153.13
	61.40

	14
	Azad Pea-2
	5.30
	8.47
	26.00
	17.33
	46.49
	11.63
	8.87
	3.17
	5.41
	66.53
	35.10

	15
	Snow Pea
	6.70
	9.67
	54.00
	27.00
	30.81
	12.87
	6.92
	2.31
	4.38
	172.43
	42.53

	16
	Arkel
	5.50
	10.00
	55.00
	16.67
	42.36
	15.57
	7.72
	2.68
	4.78
	114.43
	33.90

	17
	Arka Uttam
	6.87
	9.67
	40.00
	15.33
	50.59
	13.60
	8.50
	3.03
	5.19
	72.53
	34.77

	18
	NDVP-5
	7.50
	8.57
	37.00
	15.67
	60.03
	14.47
	8.37
	2.98
	5.12
	131.63
	73.13

	19
	Shihara Local
	4.47
	9.83
	49.00
	22.33
	51.58
	17.63
	6.78
	2.29
	4.26
	77.83
	39.80

	20
	Kashi Mukti
	9.03
	8.47
	47.00
	19.33
	48.37
	13.33
	7.60
	2.53
	4.81
	75.10
	33.60

	21
	VRPD-1
	5.77
	8.07
	27.00
	17.00
	35.94
	13.03
	7.35
	2.38
	4.71
	73.60
	20.23

	22
	VL-3
	8.37
	8.50
	48.33
	17.67
	51.02
	15.33
	8.08
	2.93
	4.89
	103.83
	53.33

	23
	NDVP-104
	7.33
	9.20
	39.00
	20.67
	47.87
	13.53
	8.79
	3.31
	5.20
	50.97
	23.20

	24
	Kashi Ageti
	8.23
	9.47
	54.00
	22.33
	40.03
	13.40
	9.31
	3.67
	5.36
	141.03
	51.27

	25
	Azad Pea-3
	5.70
	10.53
	55.67
	19.00
	41.24
	11.53
	10.01
	3.77
	5.92
	89.53
	42.77

	
	Mean
	6.86
	9.00
	39.44
	18.43
	44.59
	13.80
	8.19
	2.91
	5.01
	123.11
	51.60

	
	Min
	4.47
	6.90
	23.00
	15.00
	30.81
	11.47
	6.78
	2.29
	4.10
	50.97
	20.23

	
	Max
	9.27
	10.53
	55.67
	27.00
	60.03
	17.63
	10.73
	3.88
	7.43
	274.77
	115.47

	
	SE (d)↑1
	0.46
	0.08
	0.72
	0.58
	0.55
	0.16
	0.17
	0.13
	0.17
	4.73
	2.356

	
	C.D.at 5%
	0.92
	0.16
	1.46
	1.17
	1.11
	0.32
	0.34
	0.26
	0.35
	9.55
	4.751

	
	C.V. (%)
	8.12
	1.09
	2.25
	3.84
	1.51
	1.42
	2.54
	5.46
	4.19
	4.71
	5.591





Table 4. Estimates of range, grand mean, PCV%, GCV%, coefficient of variation, heritability in broad sense (%), genetic advance (GA) 
and GA in percent of mean for twenty characters in garden pea

	S. No.
	Characters
	Range
	Grand Mean
  (X)
	PCV 
(%)
	GCV 
(%)
	Heritability
Broad sense
(%) (h2)
	Genetic Advance 
(G.A.)
	Genetic Advance  in % of Mean 
(G.A.M.)

	
	
	Minimum
	Maximum
	
	
	
	
	
	

	1. 
	Days to 50 % flowering
	44.43
	67.63
	58.40
	11.75
	11.38
	93.85
	13.27
	22.72

	2. 
	Node to first flower appearance
	5.10
	13.10
	7.75
	21.24
	20.15
	89.97
	3.05
	39.37

	3. 
	Plant height at the time of harvesting (cm)
	44.90
	213.50
	94.68
	38.30
	37.75
	97.17
	72.58
	76.66

	4. 
	Number of primary branches per plant
	1.33
	3.25
	2.07
	23.28
	21.99
	89.27
	0.88
	42.81

	5. 
	Number of pods per cluster
	1.00
	2.00
	1.55
	24.05
	23.12
	92.41
	0.71
	45.78

	6. 
	Number of pods per plant
	9.97
	66.10
	25.42
	48.26
	47.67
	97.56
	24.66
	97.00

	7. 
	Days to first pod harvest
	63.77
	87.80
	78.79
	9.41
	8.54
	82.39
	12.58
	15.97

	8. 
	Pod length (cm)
	5.83
	10.80
	8.05
	15.93
	15.42
	93.60
	2.47
	30.73

	9. 
	Pod width (cm)
	1.13
	1.93
	1.33
	11.39
	9.89
	75.43
	0.24
	17.70

	10. 
	Number of seeds per pod
	4.47
	9.27
	6.86
	17.24
	15.21
	77.79
	1.90
	27.63

	11. 
	Seed diameter (mm)
	6.90
	10.53
	9.00
	8.48
	8.41
	98.34
	1.55
	17.17

	12. 
	100 dry seed weight (g)
	15.00
	27.00
	18.43
	14.77
	14.26
	93.24
	5.23
	28.37

	13. 
	Weight of per pod (g)
	3.17
	9.73
	5.52
	31.44
	30.89
	96.55
	3.45
	62.53

	14. 
	Shelling %
	30.81
	60.03
	44.59
	12.82
	12.73
	98.61
	11.61
	26.04

	15. 
	T.S.S. (0Brix)
	11.47
	17.63
	13.80
	9.55
	9.44
	97.79
	2.65
	19.23

	16. 
	Total sugar percent
	6.78
	10.73
	8.19
	10.11
	9.78
	93.68
	1.60
	19.51

	17. 
	Reducing sugar percent
	2.29
	3.88
	2.91
	14.15
	13.06
	85.11
	0.72
	24.81

	18. 
	Non reducing sugar percent
	4.10
	7.43
	5.01
	11.86
	11.09
	87.53
	1.07
	21.38

	19. 
	Green pod yield per plant (g)
	50.97
	274.77
	123.11
	39.20
	38.92
	98.56
	97.99
	79.59

	20. 
	Seed yield per plant (g)
	20.23
	115.47
	51.60
	39.22
	38.81
	97.97
	40.84
	79.14


Where. PCV- Phenotypic coefficient of variation; h2- Heritability in broad sense; GCV- Genotypic coefficient of variation; GA-Genetic advance; GAM- Genetic advance as percentage over mean
	
4. CONCLUSION
The primary purpose of the study was to find significant variation, heritability and genetic advance in the numerous genotype traits studied. Based on the findings of present experiment it may be concluded that considerable variability exists within the genotypes of garden pea. The genotypes HUDP-15, Arka Priya, NDVP-5, Azad Pea-1, NDVP-2, Azad Pea-4, Solan Nirog, DVP-8, VL-3, Kashi Ageti, PB-89, Azad Pea-3 and Snow Pea were found promising for pod yield per plant and other traits and may be used in future breeding programs. High heritability along with high genetic advance for important traits indicated a greater chance of selection response. 
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