Assessment of Genetic Variability, Heritability and Genetic Advance in Cauliflower [Brassica oleracea var. botrytis L.] Genotypes


ABSTRACT
[bookmark: _GoBack]The present investigation entitled “Assessment of Genetic Variability, Heritability and Genetic Advance in Cauliflower [Brassica oleracea var. botrytis L.] Genotypes” was conducted during the winter season of 2024–2025 at the Main Experiment Station, Department of Vegetable Science, ANDUAT, Kumarganj, Ayodhya (U.P.). Thirty-two cauliflower genotypes were evaluated in a Randomized Block Design with three replications to estimate the extent of genetic variability, heritability and genetic advance for nineteen quantitative and qualitative traits. The analysis of variance revealed significant differences among genotypes for all the characters studied, indicating substantial genetic variability in the germplasm. The phenotypic coefficient of variation (PCV) was found to be higher than the genotypic coefficient of variation (GCV) for all traits, suggesting environmental influence on trait expression. High PCV and GCV were observed for traits such as leaf width, stalk width, curd yield per plot and net curd weight, indicating potential for effective selection. High heritability coupled with high genetic advance as a percentage of the mean was recorded for ascorbic acid, curd yield per plot, leaf width and total soluble solids, suggesting additive gene action and effectiveness of direct selection. Among the genotypes, NDC-23-21 and NDC-23-16 were identified as superior based on curd yield per plot. The findings emphasize the scope for genetic improvement in cauliflower through judicious selection strategies.
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INTRODUCTION
Cauliflower is a widely cultivated cruciferous vegetable, often known as “Phoolgobhi” [Brassica oleracea var. botrytis L.] and belongs to the family Brassicaceae (Meena et. al. 2012). It is also known as the “Aristocrat of Cole crops” (Nimkar and Korla, 2014).  It is a monogenomic species belonging to the ‘C’ genome and possesses a basic chromosome number of n=9 (Thamburaj and Singh, 2001). It was domesticated in the Mediterranean region. It was introduced into India in 1822 by a botanist Dr. Jemson from Kew Gardens, London to Saharanpur (U.P.). The original introductions were the Cornish type which was originated in England, followed by temperate types that originated from Germany and Netherlands in 18th century. India is the second largest producer of cauliflower in the world after China. The major growing states are West Bengal, Bihar, Odisha, Gujarat, Uttar Pradesh and Haryana. The cultivated area for cauliflower in India is 507.30 thousand hectares and production of 9794.36 thousand metric tons. West Bengal is the leading state with a production 1997.17 thousand metric tons (Anonymous 2023-2024). 
The edible portion of cauliflower is the pre-floral, fleshy apical meristem, commonly known as the "curd", which serves as the economic part of the plant and is a rich source of vitamins and minerals. The curd represents an intermediate developmental stage between the vegetative and reproductive phases (Singh et al., 2013). Its formation is controlled by two mutant genes: BoAP1-a and BoCA-L-a. Cauliflower is a cross-pollinated crop due to the presence of protogyny and sporophytic self-incompatibility mechanisms. The type of fruit is a siliqua and the inflorescence is racemose. The flower exhibits tetradynamous stamens, consisting of six stamens four long and two short. It is a thermo-sensitive crop. The ideal temperature for the growth of young plants is around 23 °C, while 17–20 °C is most favourable during curd development and later growth stages. Cauliflower is also sensitive to highly acidic soil conditions, which can lead to molybdenum deficiency (Kanwar, 2023).
 It can immensely improve human health and have been symbolized as ‘Super food’ owing to its oxidative defense systems (Gopalan et al. 2011) and consumption of cauliflower reduces the incidence of cancer, as it contains an anti-cancerous property sulphoraphane. It is also an excellent source of ascorbic acid, folic acid, dietary fiber and rich in vitamin-A through the incorporation of ‘or’ gene in the curd, will make curd colour orange and rich in beta carotene (Xiangjun et al. 2006).
Exploring genetic variability within the available germplasm is a fundamental prerequisite in any plant breeding program, as it facilitates the selection of superior genotypes. The nature and extent of variability present in the gene pool for different traits, as well as the interrelationships among these traits, play a critical role in determining the success of genetic improvement efforts. Key genetic parameters such as heritability and genetic advance are valuable tools for breeders in identifying genotypes that exhibit desirable characteristics. Heritability refers to the proportion of observed variation in a trait that is attributable to genetic factors, indicating the potential for successful transmission of traits from parents to offspring. Genetic advance, on the other hand, quantifies the expected improvement in a trait under selection pressure. High estimates of both heritability and genetic advance suggest the presence of additive gene action and offer promising prospects for improvement in subsequent generations. To enhance the genetic potential of cauliflower, a comprehensive assessment of genetic variability, heritability, and genetic advance was undertaken using the existing germplasm.
MATERIALS AND METHODS
The present experiment was conducted at the Main Experiment Station, Department of Vegetable Science, Acharya Narendra Deva University of Agriculture & Technology, Narendra Nagar (Kumarganj), Ayodhya (U.P.), during the winter season of 2024–2025. A total of thirty-two morphologically diverse cauliflower genotypes were evaluated. The experiment was laid out in a Randomized Block Design (RBD) with three replications. Each plot measured 3 m × 1.2 m, with spacing of 60 cm between rows and 45 cm between plants, thereby accommodating 12 plants per plot. All recommended agronomic practices and plant protection measures were followed to ensure a healthy crop. Observations were recorded on five randomly selected plants per plot for nineteen traits, namely: days to curd initiation, days to curd maturity, plant height (cm), leaf length (cm), leaf width (cm), number of leaves per plant, stalk length (cm), stalk width (cm), curd polar diameter (cm), curd equatorial diameter (cm), gross plant weight (g), harvest index (%), total soluble solids (TSS, °Brix), ascorbic acid content (mg/100g), dry matter content (%), moisture content (%), chlorophyll content (mg/g), net curd weight (g), and curd yield per plot (kg). The analysis of variance (ANOVA) for the experimental design was carried out following the procedure outlined by Panse and Sukhatme (2000). The phenotypic and genotypic coefficients of variation (PCV and GCV) were computed using the method proposed by Burton and DeVane (1953). Broad-sense heritability was estimated following the approach of Hanson et al. (1956), and the genetic advance (GA) was calculated using the formula suggested by Johnson et al. (1955).
Table.1 List of genotypes and their source of origin
	S.No.
	              Genotype 
	             Source of origin 

	1.
	NDC-23-1
	ANDUAT, Ayodhya

	2.
	NDC-23-2
	ANDUAT, Ayodhya

	3.
	NDC-23-3
	ANDUAT, Ayodhya

	4.
	NDC-23-4
	ANDUAT, Ayodhya

	5.
	NDC-23-5
	ANDUAT, Ayodhya

	6.
	NDC-23-6
	ANDUAT, Ayodhya

	7.
	NDC-23-7
	ANDUAT, Ayodhya

	8.
	NDC-23-8
	ANDUAT, Ayodhya 

	9.
	NDC-23-9
	ANDUAT, Ayodhya

	10.
	NDC-23-10
	ANDUAT, Ayodhya

	11.
	NDC-23-11
	ANDUAT, Ayodhya

	12.
	NDC-23-12
	ANDUAT, Ayodhya

	13.
	NDC-23-13
	ANDUAT, Ayodhya

	14.
	NDC-23-14
	ANDUAT, Ayodhya

	15.
	NDC-23-15
	ANDUAT, Ayodhya

	16.
	NDC-23-16
	ANDUAT, Ayodhya

	17.
	NDC-23-17
	ANDUAT, Ayodhya

	18.
	NDC-23-18
	ANDUAT, Ayodhya

	19.
	NDC-23-19
	ANDUAT, Ayodhya

	20.
	NDC-23-20
	ANDUAT, Ayodhya

	21.
	NDC-23-21
	ANDUAT, Ayodhya

	22.
	NDC-23-22
	ANDUAT, Ayodhya

	23.
	NDC-23-23
	ANDUAT, Ayodhya

	24.
	NDC-23-24
	ANDUAT, Ayodhya

	25.
	NDC-23-25
	ANDUAT, Ayodhya

	26.
	NDC-23-26
	ANDUAT, Ayodhya

	27.
	NDC-23-27
	ANDUAT, Ayodhya

	28.
	NDC-23-28
	ANDUAT, Ayodhya

	29.
	NDC-23-29
	ANDUAT, Ayodhya

	30.
	NDC-23-30
	ANDUAT, Ayodhya

	31.
	NDC-23-31
	ANDUAT, Ayodhya

	32.
	Pusa Himjyoti 
	IARI, New delhi



RESULTS AND DISCUSSION
The analysis of variance of nineteen characters under study was carried out for thirty-two genotypes. Mean sum of squares due to treatments were highly significant for all the traits indicating significant differences among the genotypes with respect to traits under study. Days to curd initiation ranged from 75.57 (NDC-23-21) to 104.33 (NDC-23-17) with a mean value of 87.42. Days to curd maturity ranged from 91.7 (NDC-23-10) to 121.93 (NDC-23-20) with a mean value of 105.06. Plant height at the time of curd initiation ranged from 46.73 cm (NDC-23-5) to 57.50 cm (NDC-23-1) with a mean value of 52.22 cm. Leaf length at the time of curd initiation ranged from 23.30 cm (NDC-23-9) to 33.00 cm (NDC-23-1) with a mean value of 28.28 cm. Leaf width at the time of curd initiation ranged from 11.30 cm (NDC-23-18) to 20.47cm (NDC-23-1) with a mean value of 15.67 cm. Number of leaves per plant ranged from 12.67 (NDC-23-14) to 22.23 (NDC-23-23) with a mean value of 19.28. Stalk length ranged from 5.67 cm (NDC-23-5) to 9.13 cm (NDC-23-1) with a mean value of 7.33 cm. Stalk width ranged from 2.43 cm (NDC-23-8) to 4.33 cm (NDC-23-30) with a mean value of 3.50 cm. Curd polar diameter ranged from 5.87 cm (NDC-23-14) to 8.53 cm (NDC-23-20) with a mean value of 7.05 cm. Curd equatorial diameter ranged from 7.80 cm (NDC-23-14) to 11.33 cm (NDC-23-24) with a mean value of 9.53 cm. Gross plant weight ranged from 871.67 g (NDC-23-9) to 1466.73 g (NDC-23-2) with a mean value of 1088.32 g. Harvest index ranged from 21.69 % (NDC-23-31) to 32.93 % (NDC-23-27) with a mean value of 25.53 %. TSS ranged from 4.97 0Brix (NDC-23-16) to 7.37 0Brix (NDC-23-12) with a mean value of 6.10 0Brix. Ascorbic acid ranged from 35.3 mg/100g (NDC-23-30) to 50.17 mg/100g (NDC-23-27) with a mean value of 40.66 mg/100g. Dry matter ranged from 10.33 % (NDC-23-12) to 14.70 % (NDC-23-28) with a mean value of 12.48 %. Moisture content ranged from 85.30 % (NDC-23-28) to 89.67 % (NDC-23-12) with a mean value of 87.53 %. Chlorophyll content ranged from 0.97 mg/g (NDC-23-25) to 1.13 mg/g (NDC-23-28) with a mean value of 1.06 mg/g. Net curd weight ranged from 204.73 g (NDC-23-28) to 363.67 g (NDC-23-21) with a mean value of 276.34 g. Curd yield per plot ranged from 2.55 kg (NDC-23-28) to 4.90 kg (NDC-23-21) with a mean value of 3.39 kg.
The estimates of coefficients of variation revealed that magnitude of phenotypic coefficient of variation (PCV) was higher than genotypic coefficient of variation (GCV) for all characters. Traits such as leaf width (14.32), stalk width (14.30), curd yield per plot (12.42) and net curd weight (11.38) recorded comparatively high PCV values, indicating a greater scope for selection based on phenotypic performance. Conversely, traits like moisture content (1.08) and chlorophyll content (4.13) exhibited low PCV, suggesting limited phenotypic variation. High GCV values were recorded for traits such as leaf width (12.95), stalk width (12.16), curd yield per plot (11.59) and net curd weight (9.59) suggesting strong genetic influence and the potential for effective improvement through selection. Traits like moisture content (1.14) and chlorophyll content (4.20) exhibited low GCV values, indicating limited genetic variability.
The estimates of heritability in the broad sense (h²) for the nineteen traits studied in cauliflower exhibited a wide range, reflecting the varying degrees of genetic control over these characters. High estimates of heritability (>80%) were observed for traits such as ascorbic acid content (92.10) followed by curd yield per plot (87.12), total soluble solids (84.77) and leaf width (81.70) suggesting that the phenotypic expression of these traits is largely governed by genetic factors with minimal environmental influence. Moderate heritability (>60% to <80%) was recorded for traits like days to curd initiation (74.41) followed by gross plant weight (73.40), net curd weight (71.02), days to curd maturity (69.91), dry matter content (68.35), moisture content (67.46), curd polar diameter (67.25), leaf length (66.42), and chlorophyll content (62.50), stalk length (62.35) and curd equatorial diameter (60.76). Low heritability (<60%) were recorded for traits like number of leaves per plant (55.35) followed by plant height (54.01) and harvest index (41.39). In a similar study, Sharma et al. (2018) also found similar results, high heritability estimates were observed for ascorbic acid (98.91%), harvest index (97.23%), gross weight per plant (73.12%). 
Genetic advance in per cent of mean were found to be high (>20%) for several traits, particularly leaf width (24.10), curd yield per plot (22.28) and stalk width (21.29). Moderate genetic advance in percent of mean (10 to 20%) were observed for traits such as net curd weight (16.65), total soluble solids (16.13), ascorbic acid (15.79), gross plant weight (15.75), days to curd initiation (14.24), stalk length (13.42), curd polar diameter (12.76), leaf length (11.90), days to curd maturity (11.78), curd equatorial diameter (11.50), number of leaves per plant (10.88) and dry matter content (10.58). This association of high heritability with high genetic advance suggests that the inheritance of these traits is predominantly due to additive gene effects, and that improvement through direct selection would be highly effective. Lowest genetic advance (<10%) as percent of mean were observed for traits such as harvest index (9.32), plant height (5.41), chlorophyll content (5.32) and moisture content (1.50). Similar results were obtained by Manaware et al. (2017) genetic advance as percentage of mean ranged between 13.84% for stalk length at 45 DAT to 103.65% for curd length. The highest estimate of genetic advance as percentage of mean was recorded for curd length, curd circumference, core length, curd width, curd yield per hectare, curd yield per plot, marketable curd yield, net curd weight, curd weight and total plant weight.




Table 2. Analysis of variance (mean squares) for nineteen characters in cauliflower
	S.
No.
	Traits
	Source of variation

	
	D.F
	Replication
	Treatments
	Error

	
	
	2
	31
	62

	1.
	 Days to curd initiation
	23.59
	262.11**
	16.87

	2.
	 Days to curd maturity
	      15.87  
	280.45**
	22.23

	3.
	 Plant height(cm)
	1.79
	20.36**
	2.96

	4.
	 Leaf length (cm)
	6.43
	       22.14**
	2.03

	5.
	 Leaf width (cm)
	1.06
	21.49**
	0.92

	6.
	 Number of leaves per plant
	2.15
	10.87**
	1.51

	7.
	 Stalk length (cm)
	2.435
	2.049**
	0.221

	8.
	 Stalk width (cm)
	0.010
	0.977**
	0.070

	9.
	 Curd polar diameter(cm)
	0.109
	      1.553**
	0.138

	10.
	 Curd equatorial diameter (cm)
	      0.83
	      2.63**
	0.30

	11.
	 Gross plant weight (g)
	 1016.61 
	50594.35**  
	3418.66

	12.
	 Harvest index (%)
	      0.68
	     20.68**
	4.56

	13.
	 Total soluble solids (0 Brix)
	      0.16
	    1.39**
	0.05

	14.
	 Ascorbic acid (mg/100g)
	      0.48
	    53.66**
	0.91

	15.
	 Dry matter content (%)
	      0.44
	    3.28**
	0.28

	16.
	 Moisture content (%)
	      0.12
	     3.28**
	0.29

	17.
	 Chlorophyll content (mg/g)
	0.0005
	      0.0068**
	0.0007

	18.
	 Net curd weight (g)
	      356.77
	      3799.41**
	   286.64

	19.
	 Curd yield per plot (kg)
	      0.033
	0.795**
	0.023









Table 3.  Mean performance of 32 genotypes for nineteen characters in cauliflower
	
Genotypes
	Days to curd initiation
	Days to curd maturity
	Plant height (cm)
	Leaf length (cm)
	Leaf width (cm)
	Number of leaves per plant
	Stalk length (cm)
	Stalk width (cm)
	Curd polar diameter (cm)
	Curd equatorial diameter (cm)
	Gross plant weight (g)
	Harvest index (%)
	TSS (0 Brix)
	Ascorbic acid (mg/100g)
	Dry matter content (%)
	Moisture content (%)
	Chlorophyll content (mg/g)
	Net curd weight (g)
	Curd yield /plot (kg)

	NDC-23-1
	87.70
	104.67
	57.50
	33.00
	20.47
	18.30
	9.13
	4.23
	6.73
	10.10
	1105.60
	25.10
	6.50
	36.50
	13.90
	86.10
	0.97
	277.67
	3.47

	NDC-23-2
	76.90
	95.20
	49.73
	28.33
	20.43
	19.40
	7.17
	3.60
	7.60
	10.57
	1466.73
	23.50
	5.47
	40.57
	14.23
	85.77
	1.02
	344.27
	4.41

	NDC-23-3
	99.60
	117.67
	55.00
	27.83
	20.30
	21.40
	7.50
	4.17
	7.13
	8.60
	1226.70
	21.69
	5.47
	37.03
	12.00
	88.00
	1.04
	266.03
	3.28

	NDC-23-4
	76.10
	94.70
	52.43
	29.90
	19.70
	18.50
	6.70
	3.90
	8.50
	10.87
	1382.30
	23.12
	5.63
	38.00
	11.83
	88.17
	1.01
	318.89
	3.99

	NDC-23-5
	87.77
	104.07
	46.73
	23.83
	16.57
	18.93
	5.67
	3.30
	7.63
	9.00
	1152.07
	23.60
	6.03
	42.53
	11.27
	88.73
	1.04
	271.44
	3.15

	NDC-23-6
	87.90
	105.27
	49.43
	25.60
	15.83
	19.03
	6.83
	2.67
	6.90
	10.50
	1190.83
	24.74
	7.03
	45.97
	13.67
	86.33
	1.10
	294.65
	3.61

	NDC-23-7
	76.10
	94.90
	51.20
	27.23
	14.47
	19.20
	6.27
	3.67
	6.80
	9.43
	1067.03
	23.23
	6.60
	41.07
	13.03
	86.97
	1.13
	247.70
	3.00

	NDC-23-8
	79.30
	95.00
	51.23
	25.13
	16.73
	19.20
	7.90
	2.43
	6.93
	10.27
	935.20
	26.88
	6.23
	38.30
	12.10
	87.90
	1.01
	250.51
	3.16

	NDC-23-9
	77.23
	95.27
	52.73
	23.30
	13.90
	17.93
	8.10
	3.50
	6.30
	8.17
	871.67
	24.14
	5.77
	41.00
	12.03
	87.97
	1.10
	210.10
	2.55

	NDC-23-10
	76.60
	91.70
	51.20
	31.07
	16.44
	17.97
	7.93
	4.00
	7.03
	9.90
	973.13
	26.01
	7.07
	45.40
	12.77
	87.23
	1.07
	252.37
	2.92

	NDC-23-11
	90.97
	107.47
	47.33
	25.51
	18.71
	18.57
	7.00
	3.57
	6.50
	8.87
	1069.13
	26.69
	6.33
	37.90
	12.60
	87.40
	1.12
	285.30
	3.54

	NDC-23-12
	76.10
	93.30
	48.80
	26.38
	16.44
	22.00
	8.65
	2.83
	6.87
	8.27
	1078.73
	26.38
	7.37
	36.27
	10.33
	89.67
	1.10
	284.83
	3.39

	NDC-23-13
	90.67
	107.33
	56.13
	29.67
	19.33
	16.47
	8.86
	4.13
	6.30
	9.83
	1127.50
	25.19
	6.77
	41.37
	11.67
	88.33
	1.12
	283.30
	3.44

	NDC-23-14
	91.17
	107.33
	52.17
	30.74
	18.50
	12.67
	6.27
	2.50
	5.87
	7.80
	934.57
	26.52
	6.47
	36.90
	12.90
	87.10
	1.03
	246.55
	2.94

	NDC-23-15
	90.37
	108.33
	54.33
	28.67
	14.52
	17.57
	7.00
	2.93
	5.93
	9.77
	1125.33
	25.78
	5.43
	39.57
	14.00
	86.00
	1.04
	290.17
	3.57

	NDC-23-16
	76.10
	95.40
	53.40
	29.19
	13.94
	18.47
	6.48
	2.77
	7.23
	10.70
	1169.03
	30.25
	4.97
	35.77
	12.07
	87.93
	1.08
	352.73
	4.30

	NDC-23-17
	104.33
	121.27
	53.67
	27.84
	12.97
	20.60
	6.49
	3.37
	6.63
	8.67
	923.87
	27.36
	6.30
	37.30
	11.73
	88.27
	1.11
	252.37
	3.06

	NDC-23-18
	89.10
	107.03
	53.05
	25.22
	11.30
	20.30
	6.80
	2.53
	7.80
	9.23
	1034.03
	26.96
	5.23
	40.63
	11.27
	88.73
	1.06
	278.00
	3.33

	NDC-23-19
	102.33
	121.70
	52.94
	30.87
	14.33
	18.70
	7.97
	3.30
	5.90
	9.10
	1098.43
	24.53
	5.53
	36.10
	10.63
	89.37
	0.99
	269.27
	3.27

	NDC-23-20
	102.30
	121.93
	52.85
	29.40
	15.75
	20.43
	7.97
	2.97
	6.77
	9.50
	1107.60
	24.43
	5.10
	36.00
	12.73
	87.27
	1.11
	270.70
	3.20

	NDC-23-21
	75.57
	94.40
	52.40
	27.33
	13.85
	20.43
	7.47
	3.90
	8.53
	10.50
	1205.60
	30.17
	6.27
	41.37
	12.80
	87.20
	1.01
	363.67
	4.90

	NDC-23-22
	87.60
	105.47
	53.50
	30.90
	13.40
	20.97
	8.56
	3.53
	7.37
	11.30
	1016.40
	30.41
	5.53
	47.43
	10.77
	89.23
	1.10
	307.57
	3.77

	NDC-23-23
	90.23
	105.73
	53.52
	27.23
	13.99
	22.23
	7.03
	3.97
	6.37
	8.73
	1132.13
	23.64
	5.50
	49.03
	13.30
	86.70
	1.10
	267.30
	3.17

	NDC-23-24
	76.93
	94.30
	52.73
	27.55
	14.61
	21.40
	6.03
	3.57
	7.53
	8.73
	1137.53
	22.73
	6.97
	45.43
	12.10
	87.90
	1.02
	258.53
	3.14

	NDC-23-25
	86.73
	103.10
	48.38
	27.33
	12.56
	21.60
	7.20
	4.27
	8.40
	11.33
	1116.00
	26.61
	6.43
	41.30
	12.83
	87.17
	0.97
	293.80
	4.08

	NDC-23-26
	99.23
	118.67
	48.19
	29.07
	13.69
	18.60
	7.27
	4.30
	6.27
	10.17
	1012.03
	27.01
	5.83
	47.27
	13.87
	86.13
	1.04
	272.57
	3.29

	NDC-23-27
	88.23
	104.37
	50.29
	29.37
	14.79
	19.87
	7.90
	3.27
	7.53
	10.07
	903.17
	32.93
	6.80
	50.17
	12.70
	87.30
	1.07
	297.07
	3.47

	NDC-23-28
	76.97
	95.10
	52.93
	31.70
	13.29
	21.50
	7.37
	3.53
	6.90
	8.83
	888.67
	23.20
	5.27
	36.37
	14.70
	85.30
	1.13
	204.73
	2.56

	NDC-23-29
	100.10
	118.97
	51.90
	25.03
	11.89
	19.37
	6.83
	4.07
	8.00
	8.33
	1116.83
	25.15
	6.83
	38.90
	12.37
	87.63
	1.12
	280.93
	3.41

	NDC-23-30
	101.57
	121.03
	55.53
	31.47
	14.59
	17.23
	7.63
	4.33
	7.40
	9.40
	1145.30
	23.65
	6.87
	35.30
	12.03
	87.97
	1.10
	270.70
	3.17

	NDC-23-31
	88.73
	105.77
	53.93
	24.83
	14.17
	18.00
	7.50
	3.77
	6.73
	9.73
	1034.00
	21.70
	5.17
	40.20
	12.60
	87.40
	1.08
	223.61
	2.68

	Pusa Himjyoti
	86.93
	105.50
	55.97
	34.53
	19.87
	20.03
	7.03
	3.27
	7.07
	8.80
	1079.03
	23.65
	6.47
	44.17
	12.37
	87.63
	1.06
	255.47
	3.23

	Mean
	87.42
	105.06
	52.22
	28.28
	15.67
	19.28
	7.33
	3.50
	7.05
	9.53
	1088.32
	25.53
	6.10
	40.66
	12.48
	87.53
	1.06
	276.34
	3.39

	Min
	75.57
	91.70
	46.73
	23.30
	11.30
	12.67
	5.67
	2.43
	5.87
	7.80
	871.67
	21.69
	4.97
	35.30
	10.33
	85.30
	0.97
	204.73
	2.55

	Max
	104.33
	121.93
	57.50
	34.53
	20.47
	22.23
	9.13
	4.33
	8.53
	11.33
	1466.73
	32.93
	7.37
	50.17
	14.70
	89.67
	1.13
	363.67
	4.90

	SE(d) ±
	3.35
	3.85
	1.41
	1.16
	0.78
	1.00
	0.38
	0.22
	0.30
	0.45
	47.74
	1.74
	0.18
	0.78
	0.43
	0.44
	0.02
	13.82
	0.12

	C.D. at 5%
	6.72
	7.71
	2.82
	2.33
	1.57
	2.01
	0.77
	0.43
	0.61
	0.90
	95.66
	3.50
	0.36
	1.56
	0.86
	0.88
	0.04
	27.70
	0.25

	C.V. (%)
	4.70
	4.49
	3.30
	5.04
	6.13
	6.37
	6.41
	7.53
	5.27
	5.75
	5.37
	8.37
	3.60
	2.34
	4.23
	0.61
	2.54
	6.13
	4.46



   Table 4. Estimates of grand mean, range, phenotypic coefficient of variation (PCV), genotypic coefficient of variation (GCV), heritability in broad sense and Genetic advance in percent of mean for nineteen characters in cauliflower germplasm

	        Characters
	Mean
	Min.
	Max.
	Heritability (%)
	GA% mean
	GCV (%)
	PCV (%)

	Days to curd initiation
	87.42
	75.57
	104.33
	74.41
	14.24
	8.01
	9.29

	Days to curd maturity
	105.06
	91.70
	121.93
	69.91
	11.78
	6.84
	8.18

	Plant height (cm)
	52.22
	46.73
	57.50
	54.01
	5.41
	3.57
	4.86

	Leaf length (cm)
	28.28
	23.30
	34.53
	66.42
	11.90
	7.09
	8.70

	Leaf width (cm)
	15.67
	11.30
	20.47
	81.70
	24.10
	12.95
	14.32

	Number of leaves per plant
	19.28
	12.67
	22.23
	55.35
	10.88
	7.10
	9.54

	Stalk length (cm)
	7.33
	5.67
	9.13
	62.35
	13.42
	8.25
	10.45

	Stalk width (cm)
	3.50
	2.43
	4.33
	72.28
	21.29
	12.16
	14.30

	Curd polar diameter (cm)
	7.05
	5.87
	8.53
	67.25
	12.76
	7.55
	9.21

	Curd equatorial diameter (cm)
	9.53
	7.80
	11.33
	60.76
	11.50
	7.16
	9.19

	Gross plant weight (g)
	1088.32
	871.67
	1466.73
	73.40
	15.75
	8.93
	10.42

	Harvest index (%)
	25.53
	21.69
	32.93
	41.39
	9.32
	7.03
	10.93

	Total soluble solids ( 0Brix)
	6.10
	4.97
	7.37
	84.77
	16.13
	8.50
	9.24

	Ascorbic acid (mg/100g)
	40.66
	35.30
	50.17
	92.10
	15.79
	7.99
	8.32

	Dry matter content (%)
	12.48
	10.33
	14.70
	68.35
	10.58
	6.21
	7.52

	Moisture content (%)
	87.53
	85.30
	89.67
	67.46
	1.50
	0.88
	1.08

	Chlorophyll content (mg/g)
	1.06
	0.97
	1.13
	62.50
	5.32
	3.27
	4.13

	Net curd weight (g)
	276.34
	204.73
	363.67
	71.02
	16.65
	9.59
	11.38

	Curd yield per plot (kg)
	3.39
	2.55
	4.90
	87.12
	22.28
	11.59
	12.42



CONCLUSION
Among the thirty-two genotypes evaluated, NDC-23-21 followed by NDC-23-16, exhibited superior performance in terms of curd yield per plot. For all the traits studied, the phenotypic coefficient of variation (PCV) was higher than the genotypic coefficient of variation (GCV), indicating a significant influence of the environment on trait expression. Notably, traits such as leaf width, stalk width, curd yield per plot and net curd weight showed comparatively high values of both PCV and GCV. This suggests substantial genetic variability, indicating that selection for yield improvement based on these traits would be effective. Furthermore, traits including net curd weight, gross plant weight, days to curd initiation, and curd yield per plot exhibited high heritability coupled with high genetic advance as a percentage of the mean. This combination suggests that the inheritance of these traits is primarily controlled by additive gene effects, and hence, direct selection for these traits is likely to result in significant genetic improvement.
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