Genetic Variability and Divergence Studies in Pointed Gourd (Trichosanthes dioica Roxb.) Genotypes for Fruit Yield and Quality Traits	Comment by HP: The title is too long and tries to cover several objectives (variability, heritability, divergence) simultaneously, reducing focus.



ABSTRACT	Comment by HP: 1 - Overloaded with numerical data without biological interpretation or concise explanation of their relevance.
2 -  Lacks mention of study limitations or environmental factors affecting the traits.
3 -  Does not specify whether qualitative traits were also assessed.
The present investigation was conducted during 2022-23 at the Vegetable Research Farm, Dr. Rajendra Prasad Central Agricultural University, Pusa, Samastipur, Bihar to assess genetic variability, heritability, genetic advance and genetic divergence among twenty pointed gourd (Trichosanthes dioica Roxb.) genotypes including check variety Swarna Suruchi. The experiment was laid out in Randomized Block Design with three replications at 2 × 1 m spacing. Fourteen yield and quality parameters were recorded and analyzed. Analysis of variance revealed highly significant (p<0.01) variation among genotypes for all traits, indicating substantial genetic variability. High genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were observed for number of fruits plant⁻¹ (36.55%, 37.11%), number of vines plant⁻¹ (30.89%, 32.67%), fruiting duration (29.69%, 30.96%), seed:pulp ratio (22.38%, 23.95%) and fruit yield (22.12%, 25.56%). Seven traits viz., number of vines plant⁻¹, vine length, internodal length, average fruit weight, number of seeds fruit⁻¹, volume of fruit and fruit yield exhibited high heritability (80.74-91.92%) coupled with high genetic advance (23.40-46.46%), indicating predominance of additive gene action and effectiveness of early generation selection. Genotypes RPGS-3 and Kashi Alankar demonstrated significantly superior performance over check variety for yield and most yield-contributing traits. D² analysis grouped genotypes into six clusters with maximum inter-cluster distance between Cluster II and Cluster V (876.82), suggesting high genetic divergence. Fruiting duration (34.6%), fruit length (30.72%) and seed:pulp ratio (16.20%) contributed maximum towards genetic divergence. The study identified promising genotypes and diverse genetic resources for future breeding programs.
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INTRODUCTION	Comment by HP: 1 - Too much descriptive and background information on nutritional and medicinal uses of the crop, which overshadows the genetic focus.
2 -  Heavily reliant on old references (Lush, 1940; Singh & Prasad, 1989) with little connection to recent molecular-genetic studies.
3 -  The research gap and rationale are not clearly identified.
 4 - Objectives and hypotheses are unclear or missing.
5 -  Mentions of Ayurvedic and health-related claims are irrelevant in a genetics paper and reduce scientific rigor.
	Pointed gourd (Trichosanthes dioica Roxb.) is one of the most important cucurbitaceous vegetables in tropical and subtropical regions in the world, particularly India and Bangladesh. Pointed gourd originated from India (Assam). The common names of Pointed gourd are Parwal, Patal, Palwal, Parmal, Parola and Patola (Pandit and Hazara, 2008) in different parts of the country. It is cultivated mostly in eastern and northern parts of India, particularly in West Bengal, Bihar, followed by Uttar Pradesh and to a lesser extent in Hyderabad and Bangalore region (Bhardwaj, 2011; Yadav et al., 2022). Due to high diversity as well as greater nutrient contents, pointed gourd is called “king of gourds” (Saha et al., 2004). In the Indo-Gangetic plains, it is mostly grown annually on sandy soils in river beds. India accounts area under cultivation is about 62910 ha with production 761100 metric tons and productivity of 12.09 metric tons per ha (indiastat, first advance estimate 2022-2023). It is considered to be highly remunerative vegetable by farmers as it is one of the choicest cucurbits of this region (Agro-climatic zone, 3 in Bihar) and owing to comparatively low cost of production, high return and suitability for riverbed cultivation, pointed gourd is mostly grown by small and marginal farmers (Bhattacharjee and Dhua, 2018). 
	Pointed gourd is morphologically different from other cucurbitaceous crops, due to perennial and dioecious nature and asexually propagated (vine cutting). Fruits are rich in proteins and vitamin A (Saha et al., 2004; Yadav et al., 2022). Painted gourd has several medicinal properties like lowering the total cholesterol, blood sugar and it has antidiabetic activity. The fruits are easily digestible, laxative and diuretic in nature and also have anti-ulcerous effects and many other medicinal properties (Sharma et al., 2015). Pointed gourd improves immunity power in our body and prevents us from catching regular flu, cold and sore throat. According to the Ayurveda, it is a natural purifier in our body and filters out all the toxins and impurities from our body. 
Genetic variability is a crucial component of any heritable improvement. Assessing the nature and extent of genetic diversity is useful for selecting superior genotypes from a germplasm. The wide genetic heterogeneity present in available germplasm provides ample opportunity for further developments (Singh and Prasad, 1989; Patil et al., 2022).
Heritability is a concept introduced by Lush, 1940 that helps us understand the extent to which genetic differences contribute to the variation we observe in traits. It represents the proportion of differences in a trait's expression that can be attributed to genetic diversity (Panchbhai et al., 2006). It essentially quantifies the degree to which traits are inherited from parents to their offspring (Sureja et al., 2010, Singh et al., 2021). This analysis is crucial in distinguishing whether observed variations in a feature are due to genetics or environmental factors. Narrow sense heritability is particularly useful because it focuses on additive genetic variation, which is the only component of total variation that can be stabilized or fixed over generations (Ara et al., 2012).
Genetic advance is a valuable metric in the realm of selective breeding. It provides an estimate of the anticipated enhancement in a specific trait through targeted breeding efforts. This metric aids in evaluating the potential benefits of selection and breeding approaches (Devmore et al., 2010). When selecting traits for yield improvement, it's crucial to focus on characteristics that have established correlations with yield, as highlighted by (Wray and Visscher, 2008; Jatav et al., 2016).
The genetic divergence of the pointed gourd was studied by applying the Mahalanobis D2 statistic technique developed by Mahalanobis in 1936. Genetic divergence assesses the dissimilarity or differentiation among individuals or groups based on multiple traits. It helps in identifying diverse genotypes for future breeding programs (Panigrahi et al., 2015, Kabir et al., 2009).

MATERIAL AND METHODS	Comment by HP: 1 -  Lacks detailed environmental information (soil type, temperature, rainfall, irrigation).
2 -  Conducted in a single year only, which limits representativeness.
3 -  Measurement methods are not adequately described (e.g., TSS, fruit volume).
4 -  No mention of data validation or assumptions testing (e.g., homogeneity of variance).
The experimental research on pointed gourd was conducted at the Vegetable Research Farm of Dr. Rajendra Prasad Central Agricultural University, located in Pusa, Bihar. The experiment was carried out in Randomized Block Design, with three replications and spacing is 2m x 1m (row-to-row and plant to plant). The experimental material for the study comprises twenty genotypes (table-1) including check (Swarna Suruchi).
Observation recorded
Fourteen following traits were observed: number of vines plant-1, vine length (cm), internodal length (cm), number of fruits plant-1, fruit length (cm), breadth of fruit (cm), average fruit weight (g), number of seeds fruit-1, volume of fruit (ml), T.S.S. (° Brix), seed: pulp, fruiting duration (days), shelf life of fruit (days), and fruit yield (qha-1). 
Statistical analysis
The ANOVA was estimated by using strategy of Panse and Sukhatme (1967). The GCV and PCV were calculated by using the method described by Burton and De Vane (1953). While GAM and heritability (broad sense) had been calculated according to with Johnson et al. (1955) and Lush (1940) methods, respectively. The D2 statistics calculated by Mahalanobis (1936) method. Statistical analysis was done with the help of R-Studio software.
RESULT AND DISCUSSION	Comment by HP: 1 -  Excessive citation of previous studies without deep critical analysis of differences or causes.
 2 - The discussion is repetitive and descriptive rather than interpretive.
 3 - Lacks graphical representation (correlation plots, cluster dendrograms, etc.) to aid comprehension.
4 -  No multivariate or correlation analysis between traits—only univariate reporting.
 5 - The biological meaning of high or low heritability values is not well explained.
 6 - Environmental influences on variability are mentioned but not quantified.
7 -  No limitations or possible experimental errors discussed.

In the present study, twenty genotypes of Pointed gourd were examined for yield and yield attributing parameters. The ANOVA (Table-2) depicted presence of highly significant variation among the genotypes for all the studied parameters. This suggested that existence of a significant level of variability within the genotypes. These may be used in breeding programs. All the characters had shown highly significant differences. Similar findings were also reported by Saleem et al. (2014) in bitter gourd; Rani, 2012 in ridge gourd; in the fluted pumpkin (Telfairia occidentalis Hook F.); Panigrahi et al. (2015) in ivy gourd; Rathore et al. (2017) in ridge gourd; Adhikari et al. (2020) in Pointed gourd; in Ivy gourd; Abhishek et al. (2020) in bottle gourd and Singh et al. (2021) in Pointed gourd. 
The genotypes with the most promising results were determined by comparing their performance to the check variety Swarna Suruchi. There was a wide range of variability in traits (table-3) such as number of vines plant-1, fruiting duration, seed to pulp ratio and fruit yield. This suggests that selecting based on these traits would be effective. Based on the average performance, two genotypes viz; RPGS-3 and Kashi Alankar were found to be significantly better than the check variety Swarna Suruchi in traits like number of vines plant-1, vine length, internodal length, number of fruits plant-1, fruit length, breadth of fruit, average fruit weight, number of seeds fruit-1, volume of fruit, fruiting duration, and fruit yield. This indicates that these genotypes could potentially have higher yields in Pointed gourd cultivation. This variability suggests that selecting based on these attributes would be effective.
Evaluation of the heritable and non-heritable components of the observed total variability is essential in order to choose an effective breeding strategy. It is possible to measure the heritable proportion of the overall variability utilizing GCV, PCV, heritability and genetic advance as a percent of mean (Table-4, Fig-1). The PCV (phenotypic coefficient of variation) is slightly greater than the GCV (genetic coefficient of variation) across all traits. The GCV and PCV values for number of fruit plant-1(36.55%, 37.11%), number of vines plant-1 (30.89%, 32.67%), fruiting duration (29.69%, 30.96%), seed: pulp (22.38%, 23.95%) and fruit yield (22.12%, 25.56%) were high, suggesting the potential for selecting appropriate preliminary breeding material for future improvement. This indicates that the primary factor influencing the expression of these traits is the genetic makeup (genotypes) rather than the environmental conditions. These results agreed with those of Khan et al. (2009); Devi et al. (2017); Verma et al. (2017); Singh et al. (2016); Sundhariya et al. (2016); Ara et al. (2012); Jena et al. (2017); Munawar, (2015); Varalakshmi et al. (2018); Triveni et al. (2021); Panda et al. (2022); and Dinesh et al. (2023), they found a significant amount of variability. Most of the characters exhibited high heritability such as number of vines plant-1, vine length (cm), internodal length (cm), average fruit weight (g), number of seeds fruit-1, volume of fruit (ml), T.S.S. (° Brix), shelf life of fruit and fruit yield (qha-1), except, number of fruits plant-1, fruit length, breadth of fruit, seed: pulp and fruiting duration. The traits of number of vines plant-1, vine length (cm), internodal length (cm), average fruit weight (g), number of seeds fruit-1, volume of fruit (ml), and fruit yield (qha-1) showed high heritability and a high genetic advance as a percent of the mean, indicating that they are primarily controlled by additive gene action. Therefore, selecting plants with these traits in early generations could be beneficial. On the other hand, T.S.S. (° Brix) and fruiting duration had high heritability and moderate genetic advance as a percent of the mean, suggesting the presence of both additive and non-additive gene action. For improving these traits, recurrent selection may be effective. Similar findings were also reported by several prior researchers: Rahman et al. (2002); Bharathi et al. (2006); Rajkumar and Karuppaiah, (2007), Sureja et al. (2010); Robinson et al. (1949); Kumar et al. (2007); Panchbhai et al. (2006); Singh et al. (2022); Bhaiya et al. (2020); Harshitha et al. (2019); Abdein et al. (2017); Devmore et al. (2010); Ananthan and Krishnamurthy, (2017) and Dinesh et al. (2023). 
The twenty genotypes used for genetic divergence analysis were categorized into six distinct clusters using the Malalananobis D2 method (Table-5 and Fig-2). Cluster I is largest by having twelve namely; RPGS-1, RPGS-10, RPGS-12, RPGS-8, RPGS- 4, RPGS-13, RPGS-7, RPGS-2, Kashi Suphal, Swarana Rekha, Swarna Alaukik and Swarna Suruchi. The cluster II had three genotypes viz; Dendari, Rajendra Parwal-1 and RPGS-14. The cluster IV had two genotypes RPGS- 9 and RPGS-11. Cluster III, V and VI were monogenotypic in nature and had only one genotype, RPGS- 5, Kashi Alankar and RPGS- 3 respectively. Similar findings were reported by Kabir et al. (2009); Khan et al. (2009); Prasad et al. (1997); Tyagi et al. (2017); Debata et al. (2017); Shilpashree et al. (2022); Bhargava et al. (2022); Ahmed et al. (2016); Verma et al. (2017) and Pandit et al. (2011). Cluster I showed the highest maximum intra-cluster distance, followed by cluster II and cluster IV. This suggests that the genotypes in these clusters have a wider range of variability. Cluster II and cluster V had the highest maximum inter-cluster distance, followed by cluster II and cluster VI, and cluster I and cluster VI. This indicates that crossing genotypes from cluster II and cluster V, as well as cluster II and cluster VI, and cluster I and cluster VI, could lead to superior heterotic recombinants (Table-6). This finding is consistent with previous studies by Prasad et al. 1997; Debata et al. (2017); Singh et al. (2016); Verma et al. (2017); Tyagi et al. (2017); Shilpashree et al. (2022) and Jatav et al. (2022). The greatest genetic divergence in terms of traits was observed in fruiting duration, followed by fruit length, seed to pulp ratio, shelf life of fruit, internodal length, number of vine plants unit-1, number of seeds fruit-1 and total soluble solids (° brix), as well as the number of fruits plant-1 (Table-8). Similar findings were reported in previous studies conducted by Khan et al. (2009); Dalsaniya et al. (2009); Debata et al. (2017); Singh et al. (2016); Tyagi et al. (2017); Jatav et al. (2022) and Shilpashree et al. (2022).

CONCLUSION	Comment by HP: 1 - Simply repeats numerical results rather than synthesizing findings or proposing actionable recommendations.
 2 - No clear suggestions for future research or practical application for breeders.
The GCV and PCV values for number of fruit plant-1, number of vines plant-1, fruiting duration, seed: pulp and fruit yield were high, suggesting the potential for selecting appropriate preliminary breeding material for future improvement. The gap between PCV and GCV value is very meagre, meaning that the characters under research were slightly affected by the environment, which shows that these traits may be improved by using phenotypic selection. High heritability coupled with high genetic advance as percent of mean, for the traits; number of vines plant-1, vine length, internodal length, average fruit weight (g), number of seeds fruit-1, volume of fruit (ml), as well as fruit yield indicating that preponderance of additive gene action suggesting that early generation selection. Which might be attributed to additive gene action regulating their expression and phenotypic selection for their improvement would be effective. Highest number of genotypes were entered in Cluster I, because they may be genetically identical with each other The inter-cluster D2 values of the six clusters depicted that maximum inter-cluster generalized distance (876.82) was between Cluster II and Cluster V, suggesting that to have the superior heterotic recombinants.


Table: 1 - Pointed gourd genotypes and their collection source
	S. N.
	Genotypes
	Source of collection

	1.
	RPGS – 1
	Local Collection

	2.
	RPGS – 2
	Local Collection

	3.
	RPGS – 3
	Local Collection

	4.
	RPGS – 4
	Local Collection

	5.
	RPGS – 5
	Local Collection

	6.
	RPGS – 7
	Local Collection

	7.
	RPGS – 8
	Local Collection

	8.
	RPGS – 9
	Local Collection

	9.
	RPGS – 10
	Local Collection

	10.
	RPGS – 11
	Local Collection

	11.
	RPGS – 12
	Local Collection

	12.
	RPGS – 13
	Local Collection

	13.
	RPGS – 14
	Local Collection

	14.
	Kashi Alankar
	IIVR, Varanasi, (U.P.)

	15.
	Kashi Suphal
	IIVR, Varanasi, (U.P.)

	16.
	Swarna Alaukik
	ICAR, RCER, Ranchi, Jharkhand

	17.
	Swarna Suruchi
	ICAR, RCER, Ranchi, Jharkhand

	18.
	Swarna Rekha
	ICAR, RCER, Ranchi, Jharkhand

	19.
	Dendari
	Local Collection

	20.
	Rajendra Parwal - 1
	BAU, Sabour, Bihar



Table: 2 Analysis of variance for fourteen characters of Pointed gourd (Trichosanthes dioica Roxb.)
	S. N.
	
             Characters
	Mean sum of square

	
	
	Replication
(df = 2)
	Treatment
(df = 19)
	Error
(df = 38)

	1
	Number of vines plant-1
	0.22
	10.08**
	0.29

	2
	Vine length (cm)
	143.71
	514.13**
	37.35

	3
	Internodal length (cm)
	0.35
	5.08**
	0.19

	4
	Number of fruits plant-1
	60.05
	487.89**
	140.14

	5
	Fruit length (cm)
	0.13
	1.72**
	0.39

	6
	Breadth of fruit (cm)
	0.01
	0.169**
	0.07

	7
	Average fruit weight (g)
	41.17
	62.73**
	9.98

	8
	Number of seeds fruit-1
	0.82
	54.83**
	2.43

	9
	Volume of fruit (ml)
	1.14
	61.64**
	4.54

	10
	T. S. S. (° Brix)
	0.05
	0.28**
	0.03

	11
	Seed: pulp
	0.00
	0.007**
	0.00

	12
	Fruiting duration (days)
	35.8167
	409.76**
	203.71

	13
	Shelf life of fruit (days)
	0.42
	2.61**
	0.38

	14
	Fruit yield (qha-1)
	355.03
	6492.66**
	565.27




Table: 3 Mean performance of twenty genotypes for fourteen characters in Pointed gourd (Trichosanthes dioica Roxb.)
	S. N.
	Characters →
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	
	
Genotypes ↓
	Number of vines plant-1
	Vine length (cm)
	Internodal length (cm)
	Number of fruits plant-1
	Fruit length (cm)
	Breadth of fruit (cm)
	Average fruit weight (g)
	Number of seeds fruit-1
	Volume of fruit (ml)
	T. S. S.  
(° Brix)
	Seed: pulp
	Fruiting duration
(days) 
	Shelf life of fruit
(days)
	Fruit yield (qha-1)

	1
	RPGS – 1
	8.33
	46.47
	6.55
	122.33
	7.04
	2.7
	26.61
	16.33
	22.1
	3.27
	0.084
	221.67
	8.67
	176.52

	2
	RPGS – 2
	7.67
	66.6
	6.94
	127.33
	7.14
	2.81
	28.41
	24
	26.01
	3.93
	0.208
	223.33
	9
	187.88

	3
	RPGS – 3
	12.33*
	99.5*
	8.32
	158*
	8.97*
	3.23*
	39.31*
	23
	36.23*
	3.53
	0.111
	239*
	9.67*
	312.92*

	4
	RPGS – 4
	6.33
	69.2
	7.25
	123.33
	7.12
	2.73
	28.71
	20.33
	30
	3.13*
	0.210
	221.67
	8.67
	153.6 

	5
	RPGS – 5
	6.33
	84.07
	5.09*
	125.67
	6.66
	2.61
	26.29
	17
	23.6
	3.2
	0.127
	218.33
	10.67*
	182.24

	6
	RPGS – 7
	5.33
	69.2
	8.44
	127
	6.64
	2.51
	24.12
	22.33
	22.27
	3.37
	0.148
	211.67
	8.33
	154.87

	7
	RPGS – 8
	7
	68.4
	7.19
	136.67
	7.3
	2.82
	29.7
	23
	29.8
	3.27
	0.125
	198.33
	8.33
	188.75

	8
	RPGS – 9
	5.67
	46.47
	9.35
	108
	5.32
	2.29
	19.59
	21
	17.4
	3.23
	0.155
	213.33
	8.67
	118.45

	9
	RPGS – 10
	6
	66.2
	7.05
	123
	7.1
	2.72
	28.43
	19
	24.8
	3.37
	0.122
	191.67
	9.33
	177.64

	10
	RPGS – 11
	7.67
	78.2
	9.23
	111.33
	6.44
	2.5
	22.6
	19.33
	19.8
	3.63
	0.124
	220
	8.33
	134.89

	11
	RPGS – 12
	5.67
	78.2
	5.49
	142.33
	7.8
	3.08*
	32.91
	22
	30.4
	3.17
	0.256
	213.33
	8
	227.2

	12
	RPGS – 13
	9.33*
	68.4
	5.63
	142.33
	7.71
	3.06*
	32.72
	15
	23.77
	2.83*
	0.209
	220
	8.67
	238.95*

	13
	RPGS – 14
	8
	61.33
	8.25
	119
	6.44
	2.65
	26.27
	16
	26.8
	2.97*
	0.226
	225
	9.33
	166.39

	14
	Kashi Alankar
	11.67*
	87
	5.36
	154.67*
	8.95*
	3.17*
	36.46*
	28.67
	34.2*
	3.73
	0.199
	245*
	11.33*
	292.95*

	15
	Kashi Suphal
	7.33
	82.27
	6.64
	136
	7.28
	2.77
	29.98
	16
	27.2
	3.7
	0.149
	220
	8.67
	187.99

	16
	Swarna Alaukik
	8
	69.13
	5.86
	131
	7.46
	2.87
	31.63
	14
	28
	3.13*
	0.195
	213.33
	7.67
	202.28

	17
	Rajendra Parwal - 1
	7
	55.47
	5.92
	139
	7.56
	2.9
	32.16
	10*
	31.4*
	3.3
	0.182
	226.67
	7.33
	210.02

	18
	Swarna Rekha
	8.67
	84.70*
	6.09
	136
	8.95*
	3.04*
	30.65
	18
	26
	3.33
	0.128
	226.67
	9.33
	192.22

	19
	Dendari
	7
	69.27
	5.94
	140.67
	8.23
	2.87
	32.67
	19
	25.6
	2.83*
	0.151
	216.67
	9
	211.9

	20
	Swarna Suruchi (C)
	8.33
	74
	5.86
	131.33
	7.71
	2.52
	30.31
	14.67
	27.87
	3.30
	0.096
	220
	8.33
	198.39

	CD (at 5%)
	0.89
	10.14
	0.73
	19.64
	1.04
	0.45
	5.24
	2.59
	3.53
	0.26
	0.024
	13.68
	1.02
	39.45

	* Significantly superior as compare to check variety at p = 0.05
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Table: 4 Genetic parameters of fourteen characters of Pointed gourd (Trichosanthes dioica Roxb.)
	S. N.
	Characters
	σ2g
	σ2p
	GCV (%)
	PCV
(%)
	h2 (b.s.)
(%)
	GA
	GA as percent Mean

	1.
	Number of vines plant-1
	5.63
	6.29
	30.89
	32.67
	91.92
	3.57
	46.46

	2.
	Vine length (cm)
	144.49
	167.41
	16.89
	18.18
	80.97
	23.37
	32.83

	3.
	Internodal length (cm)
	1.64
	1.82
	18.75
	19.78
	89.46
	2.49
	36.50

	4.
	Number of fruits plant-1
	2321.33
	2393.01
	36.55
	37.11
	45.27
	14.92
	11.33

	5.
	Fruit length (cm)
	0.19
	0.64
	5.95
	10.96
	53.21
	1.00
	13.71

	6.
	Breadth of fruit (cm)
	0.08
	0.12
	9.76
	12.43
	29.93
	0.20
	7.12

	7.
	Average fruit weight (g)
	6.23
	9.53
	8.47
	10.47
	87.78
	6.90
	23.40

	8.
	Number of seeds fruit-1
	1.30
	5.09
	6.03
	11.92
	80.74
	8.07
	42.60

	9.
	Volume of fruit (ml)
	14.70
	24.43
	14.44
	18.61
	77.26
	8.08
	30.40

	10.
	Total soluble solids (° brix),
	0.30
	0.37
	16.51
	18.29
	91.53
	0.53
	15.87

	11.
	Seed: pulp
	0.001
	0.001
	22.38
	23.95
	25.21
	0.09
	57.57

	12.
	Fruiting duration (days)
	4238.56
	4608.92
	29.69
	30.96
	58.70
	8.57
	3.91

	13.
	Shelf life of fruits (days)
	0.70
	0.85
	9.47
	10.39
	66.07
	1.44
	16.28

	14.
	Fruit yield (qha-1)
	1862.45
	2486.77
	22.12
	25.56
	77.75
	80.74
	41.38
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Fig: 1 Genetic parameter of fourteen characters in Pointed gourd
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Fig: 2 Clustering pattern of twenty genotypes based on D2 statistics by Tocher's method 
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Table: 5 Clustering pattern of twenty genotypes of Pointed gourd on the basis of D2 	        statistics 
	Cluster No.
	No. of genotypes with in cluster
	Genotypes in cluster

	Cluster I 
	12 
	RPGS-1, RPGS-10, RPGS-12, RPGS-8, RPGS-4, RPGS-13, RPGS-7, RPGS-2, Kashi Suphal, Swarna Rekha, Swarna Alaukik and Swarna Suruchi 

	Cluster II 
	3 
	Dendari, Rajendra Parwal-1 and RPGS-14 

	Cluster III 
	1
	RPGS- 5

	Cluster IV 
	2
	RPGS-9 and RPGS-11

	Cluster V 
	1
	Kashi Alankar

	Cluster VI 
	1 
	RPGS- 3


   Table: 6 Mean intra and inter cluster distance (D2) among six clusters of Pointed 	         gourd (Trichosanthes dioica Roxb.)
 
	Cluster 
	Cluster I 
	Cluster II 
	Cluster III 
	Cluster IV 
	Cluster V 
	Cluster VI 

	Cluster I 
	146.19 
	389.23 
	298.11 
	203.64 
	370.83 
	519.31 

	Cluster II 
	 
	109.27 
	433.59 
	287.61 
	876.82 
	542.35 

	Cluster III 
	 
	 
	0.00 
	379.09 
	385.85 
	315.23 

	Cluster IV 
	 
	 
	 
	89.60 
	383.26 
	222.85

	Cluster V 
	 
	 
	 
	 
	0.00 
	386.23

	Cluster VI 
	 
	 
	 
	 
	 
	0.00 
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Table: 7 Cluster mean for fourteen characters of Pointed gourd (Trichosanthes dioica Roxb.)
	Character

 
Cluster 	
	Number of vines plant-1 
	Vine length 
(cm) 
	Internodal length (cm) 
	 Number of fruits plant-1
	 Fruit length 
(cm)
	Breadth of fruit 
(cm)
	Average fruit weight  
(g)  
	Number of seeds fruit-1  
	 Volume of fruit 
(ml)
	 T.S.S. 
(ºBrix)
	Seed: 
pulp
	 Fruiting duration
(days)
	Shelf life of fruit
(days)
	Fruit yield 
(qha-1) 

	Cluster I
	5.33
	69.2
	8.44
	127
	6.64
	2.51
	24.12
	22.33
	22.27
	3.37
	0.148
	211.67
	8.33
	154.87

	Cluster II
	7
	55.47
	5.92
	139
	7.56
	2.9
	32.16
	10
	31.4
	3.3
	0.182
	226.67
	7.33
	210.02

	Cluster III
	6.33
	84.07
	5.09
	125.67
	6.66
	2.61
	26.29
	17
	23.6
	3.2
	0.127
	213.33
	10.67
	182.24

	Cluster IV
	6.00
	66.20
	9.35
	123
	7.1
	2.72
	28.43
	21
	24.8
	3.37
	0.15
	218.33
	8.67
	238.95

	Cluster V
	11.67
	87
	5.36
	154.67
	8.95
	3.17
	36.46
	28.67
	34.2
	3.73
	0.199
	245
	11.33
	292.95

	Cluster VI
	12.33
	99.50
	8.32
	158.00
	8.97
	3.23
	39.31
	23
	36.23
	3.53
	0.11
	239
	9.67
	315.92



Table: 8 Contribution percentage of fourteen characters towards genetic divergence of Pointed gourd (Trichosanthes dioica Roxb.)
	S. N.
	Source
	Times rankled 1st
	Contribution (%)

	1.
	Number of vines plant-1
	5
	2.79

	2.
	Vine length (cm)
	1
	0.56

	3.
	Internodal length (cm)
	12
	6.70

	4.
	Number of fruits plant-1
	2
	1.11

	5.
	Fruit length (cm)
	55
	30.72

	6.
	Breadth of fruit (cm)
	0
	0

	7.
	Average fruit weight (g)
	1
	0.55

	8.
	Number of seeds fruit-1
	3
	1.67

	9.
	Volume of fruit (ml)
	1
	0.55

	10.
	T. S. S. (° Brix)
	3
	1.67

	11.
	Seed: pulp
	29
	16.20

	12.
	Fruiting duration (days)
	62
	34.6

	13.
	Shelf life of fruit (days)
	15
	8.37

	14.
	Fruit yield (qha-1)
	0
	0
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