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Studies on variability, heritability and genetic advance 
for yield and yield contributing characters in Pointed 

Gourd (Trichosanthes dioica Roxb.) 
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Abstract 
In order to determine the magnitude of variability, 35 genotypes of pointed gourd have been evaluated at 
Vegetable research centre, Pantnagar during rainy season of 2014. Through analysis of variance, a high 
significant difference was found for almost all characters indicating a greater opportunity of exploit 
variability. PPG-26 has obtained highest mean for fruit length (10.39) and PPG-2 for fruit diameter (4.35) 
while PPG-31 genotype was resulted as the earliest among all. High GCV along with high PCV was 
found for the characters like Number of seeds per fruit (33.22 and 33.45), Fruit yield (q/ha) (31.38 and 
33.09), Node number to first female flower (29.39 and 30.26) and Number of fruits per plant (29.29 and 
29.70). Whereas, high heritability coupled with greater genetic advance was observed for number of fruit 
per plant and fruit yield per hectare which indicates that these characters are govern with additive gene 
effect with minimum environment effect so we can go for direct selection of pointed gourd genotypes for 
further improvement. 
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1. Introduction 
The pointed gourd (Trichosanthes dioica Roxb.) 2n=2x=22, also known as king of gourds, is a 
highly nutritious cucurbitaceous crop with dioecious and perennial growth habit. It is a vine 
plant of cucurbitaceae family, grown on a trellis system having heart shapes leaves. A wide 
range of variability is found as per fruit size varies from oval and round to long. Its rich 
diversity at Assam-Bengal region makes it a primary centre of origin (Singh et al., 1992) [33] 
and its availability is more during summer and rainy seasons in Indian markets (Barman, 2013) 

[4]. Hot to moderately warm and humid climate are highly conducive for its bulk production 
but it is highly susceptible to frost and extreme cold condition. It is a rich source of vitamin A, 
vitamin C and trace amount of micro nutrient like magnesium, potassium, sulphur and copper, 
and its fruits have been described to possess anti helminthic, antipyretic, diuretic, expectorant 
and antirheumatic effects (Sharma and Pant, 1988a) [32] and also used to cure many blood and 
skin diseases. According to Chandrasekar et al. (1988) [9], it has quite medicinal properties as it 
is rich in protein and vitamin A and it decides its role in circulatory system especially in 
lowering total cholesterol and blood sugar. 
Genetic variability is defined as “The occurrence of a high degree of variation differences 
among individuals due to differences in their genetic composition and of the environment in 
which they are raised” (Falconer and Mackay 1996) [15]. The basic requirement for genetic 
improvement of a crop is to utilize the available or created genetic variability. Yield of pointed 
gourd fruits is a polygenic character and influenced by a number of biotic and abiotic 
characters, so it is worthwhile for opting direct selection, as variability of observed characters 
is the sum total of hereditable and environment factors. So, it is desirable to use divider walls 
between heritable and non heritable components with the help of certain genetic parameters 
like genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV), 
broad sense heritability (H2), genetic advance (GA), and genetic advance expressed as percent 
mean (GAM%). Keeping this current issue in mind, the present investigation was undertaken 
to estimate genetic variance, heritability and genetic advance of 35 pointed gourd genotypes. 
 
2. Material and methodology:  
By taking 35 genotypes of pointed gourd along with two checks (Kashi Alankar and Rajendra 
Parwal-1) (Table.1), the present investigation was carried out at Vegetable research centre of 
G.B.P.U.A.T during summer-rainy season of 2014. The one year old vine cuttings (50-60 cm 
long) were collected from different places of U.P. and Bihar during the month of October and  
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planted in poly bags for rooting under polyhouse during the 
winter months. After winter, transplants were transplanted on 
18th march 2014. The experiment was laid out in augmented 
block design with the plot size of 2.5 sq m per germplasm and 
row to plant distance was maintained at a spacing of 2.5 x 1 
m. Twelve yield and its contributing characters were scored 
on the individual genotypes for the following recorded traits 
viz, Node number to first female flower, Days to first female 
flower anthesis, Days to first fruit harvesting, Inter-nodal 
length (cm),Vine length (m), Fruit length (cm), Fruit diameter 
(cm), Fruit weight (g), Number of fruits per plant, Fruit yield 
(q/ha), Number of seeds per fruit and 100 seed weight (g). 
The analysis of variance for augmented design was done by 
using the method given by Panse and Sukhatme (1967) [29]. 
Methods given by Burton and De Vane (1953) [7] were used to 
determine the genotypic coefficient of variation (GCV) and 
phenotypic coefficient of variation (PCV). Whereas 
heritability (broad sense) and genetic advance as per cent of 
mean were computed as per Allard (1960) [2] and Johnson et 
al. (1955) [20], respectively. 

3. Result and discussion 
Analysis of variance for different characters showed a highly 
significant difference for the traits like days to first female 
flower, node number of first female flower, fruit yield per 
hectare, inter-nodal length and number of seed per fruit 
among check varieties as represented by mean sum of square 
of checks while days to first fruit harvest, mean fruit weight, 
vine length, number of fruits per plant and 100 seed weight 
showed significant value. In support of this Basavarajeshwari 
et al. (2014) [5] reported, the variance due to genotypes was 
highly significant (p=0.01) for vine length (cm), days to first 
female flower, nodes upto first female flower and number of 
days to first harvest in cucumber. According to Pathak et al. 
(2014) [27] mean sum of squares due to genotypes and error 
was found maximum for fruit number followed by fruit 
weight. The significant difference obtained in current research 
indicates the presence of huge amount of variability among 
various traits as presented in Table 2.  
 

 
Table 1: List of pointed gourd genotypes 

 
Sl. No. Genotypes Sl. No. Genotypes 

1. PPG-1 20. PPG-21 
2. PPG-2 21. PPG-22 
3. PPG-3 22. PPG-23 
4. PPG-4 23. PPG-24 
5. PPG-5 24. PPG-25 
6. PPG-6 25. PPG-26 
7. PPG-7 26. PPG-27 
8. PPG-8 27. PPG-28 
9. PPG-9 28. PPG-29 

10. PPG-10 29. PPG-30 
11. PPG-12 30. PPG-31 
12. PPG-13 31. PPG-32 
13. PPG-14 32. PPG-33 
14. PPG-15 33. PPG-34 
15. PPG-16 34. PPG-35 
16. PPG-17 35. PPG-36 
17. PPG-18 36. Kashi Alankar 
18. PPG-19 37. Rajendra Parwal-1 
19. PPG-20   

 
Table 2: Analysis of variance (ANOVA) for different characters of pointed gourd genotypes (summer - rainy season, 2014) 

 

SI. No. Characters 
Mean Sum Of Square 

Total (9) Block (4) Check (1) Error (4) 
1 Days of first female flower anthesis 77.31 1.99 681.28** 1.64 
2 Node number to first female flower 3.79 0.38 30.45** 0.54 
3 Days of first fruit harvesting 17.62 7.75 105.75* 5.44 
4 Fruit length (cm) 0.27 0.08 0.01 0.54 
5 Fruit diameter (cm) 0.07 0.04 0.11 0.10 
6 Fruit weight (g) 14.06 0.76 98.91* 6.16 
7 Inter-nodal length (cm) 0.36 0.35* 1.62** 0.05 
8 Vine length (m) 0.31 0.09 1.98* 0.12 
9 Number of fruits per plant 28.9 7.36 143.49* 21.93
10 Fruit yield (q/ha) 495.83 38.71 3724.88** 145.69 
11 100 seed weight (g) 0.715 0.71 2.81* 0.19 
12 Number of seeds per fruit 6.09 3.36 39.08** 0.57 

* Significant at 5% level of probability 
** Significant at 1% level of probability 
Degree of freedom are shown in parenthesis 

 
From the observed mean of different genotypes for different 
trait a wide range of variation was extracted with maximum 
range for fruit yield per hectare (38.11-195.19) and fruit per 
plant (33.36-166.18) whereas minimum range was obtained 

for traits like fruit diameter (2.41-4.35), vine length (4.23-
9.03), and fruit length (5.41-10.39) as presented in Table.3. 
For days to first female flower anthesis and first fruit harvest, 
mean value ranged from 18.74 to 69.74 days and 37.17 to 
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82.12 days respectively and the genotypes obtaining 
maximum mean value for both the characters is PPG-31 
indicating the earliest one. PPG-26 has obtained highest mean 
for fruit length (10.39) and PPG-2 for fruit diameter (4.35) but 
on opposite side PPG-16 has occupied the first position as a 
heavy yielder (195.19) as it received the maximum number of 
fruit per plant (166.18). For the traits having high range of 
variation, represents the broad range of variability for which 
we can go for direct selection while the traits or genotypes 
having low range of variation indicated narrow range of 
variability. The results are in agreement with Malek et al. 
(2007) [24], who has found maximum range for fruit per plant 
in pointed gourd i.e. 32-159 and for node to first female 
flower, number of seeds per fruit and weight of yield per plant 
by (Khan et al. 2009) [21].Similarly, for yield/ha, fruit weight, 
days to first appearance of female flower by (Yadav et al. 
2013) [38] in bitter gourd and for number of fruit per plant in 
Ridge gourd by (Yadav et al. 2014) [39].  
Phenotypic coefficient of variation is the sum total of 
genotypic and environmental coefficient of variation which 
mean that morphological characters of any cultivars are under 
the influence of environment condition and its genetic 
characters. Any character showing high PCV is not effective 
for selection in breeding program. So, it is important that 
selection should be performed on the basis of its calculated 
genetic values. In the present study a narrow range of genetic 
differences between the PCV and GCV indicates that the 
traits are mostly governed by genetic factors with minimum 
environmental influence on the phenotypic expression of 
these traits. Maximum PCV were observed for number of 
seed per fruit (33.25) followed by fruit yield per hectare 
(33.09), node number to first female flower (30.26) and 
number of fruit per plant (29.70). However the lowest PCV 
were observed for days to first fruit harvesting (12.51). This 
indicates that these traits are least influence by the 
environment and are under the control of genotypes itself. 
Thus, selection of these traits on the basis of their phenotypic 
values becomes effective. The GCV ranged from 8.11 for fruit 
diameter to 33.22 for number of seeds per fruit. The GCV was 
maximum for number of seeds per fruit (33.22) followed by 

fruit yield per hectare (33.18), node number to first female 
flower (29.49) and number of fruit per plant (29.29). The high 
GCV indicates the presence of exploitable genetic variability 
for these traits which help in proper selection process. Similar 
to this study high GCV was reported for fruit yield and 
number of fruit per plant by (Malek et al. 2007) [24], (Dubey et 
al. 2013) [14], for number of seed per fruit by (Kumar et al. 
2013) [23], for number of fruits per plant, average fruit weight, 
fruit length by (Pathak et al. 2014) [27], (Devi and Mariappan, 
2014) [12].  
High GCV along with high PCV was found for the characters 
like Number of seeds per fruit, Fruit yield (q/ha), Node 
number to first female flower, 100 seed weight, fruit weight, 
vine length and Number of fruits per plant. Similar results 
were also reported by Arunkumar, et al. (2011) [3] in 
cucumber and Pandey et al. (2009) [28] in snap melon for yield 
per plant. Basavarajeshwari et al. (2014) [8] in cucumber 
found high GCV and PCV for vine length i.e. 26.14% and 
26.84% respectively. According to Jatav et al. (2016) [18], high 
magnitude (>25%) of PCV along with GCV were observed 
for number of fruits per plant (45.74% and 43.61%), fruit 
yield per plant (42.46% and 40.33%), fruit yield per hectare 
(42.46% and 40.33%), average fruit weight (26.20% and 
25.27%) and fruit length (26.04% and 23.40%), whereas days 
to first male flower (13.82% and 11.82%), fruit diameter 
(13.07% and 9.03%) and days to first harvest (11.79% and 
9.975) showed low estimates of PCV and GCV. 
According to Singh, (2001) [34] “Heritable variation present 
among genotypes is most important for permanent genetic 
improvement in any crop”. Heritability in its predictive role 
along with GCV helps to indicate the reliability of the 
phenotypic value as a guide to breeding value (Dabholkar, 
1992 and Falconer and Mackay, 1996) [10, 15]. It provides the 
most unswerving estimates of the amount of genetic advance 
to be expected through phenotypic selection Burton, (1952) 
[6]. Range of heritability in broad sense varied from 41.54% to 
98.63% (Table.3). Maximum heritability was observed for 
average inter-nodal length (98.63%) followed by days to first 
female anthesis (98.61%), number of seed per fruit (98.60%), 
number of fruits per plant (97.30%), 100 seed weight. 

 
Table 3: Estimation of coefficient of variation and other genetic parameter in pointed gourd (summer-rainy season 2014) 

 

Sl. No. Characters 
General 

mean 
Range 

 
Coefficient of variation Heritability 

(%) 
Genetic 
advance

G.A. as 
% meanECV% GCV% PCV%

1 Days of first female flower anthesis 44.24 18.74-69.74 2.34 19.70 19.84 98.61 22.03 40.299 
2 Node number to first female flower 10.69 3.29-18.09 6.79 29.49 30.26 94.96 6.44 59.21 
3 Days of first fruit harvesting 59.63 37.14 -82.12 3.59 11.98 12.51 91.76 15.36 23.65 
4 Fruit length (cm) 7.9 5.41-10.39 9.08 10.98 14.25 59.39 1.41 17.44 
5 Fruit diameter (cm) 3.38 2.41-4.35 9.62 8.11 12.58 41.54 0.36 10.76 
6 Fruit weight (g) 32.24 16.03-48.45 8.03 24.71 25.98 90.44 14.95 48.40 
7 Average inter-nodal length (cm) 8.47 2.80-14.15 2.20 18.73 18.86 98.63 4.10 38.33 
8 Vine length (m) 6.63 4.23-9.03 5.52 20.40 20.17 92.50 2.41 38.44 
9 Number of fruits per plant 104.77 33.36-166.18 4.87 29.29 29.70 97.30 57.15 59.53 
10 Fruit yield (q/ha) 121.65 38.11-195.19 10.48 31.38 33.09 89.95 70.56 61.31
11 100 seed weight (g) 8.37 2.49-14.26 4.44 20.95 21.42 95.69 4.13 42.22 
12 Number of seeds per fruit 24.47 7.05-41.89 3.95 33.22 33.45 98.60 13.03 67.96 

 
(95.69%), node number to first female flower (94.96%), vine 
length (92.50%), days to first fruit harvesting (91.76), mean 
fruit weight (90.44%), fruit yield per hectare (89.95%) 
whereas lowest for fruit length (59.39%) and fruit diameter 
(41.54%). These findings, in general with conformity with 
earlier reports of Malek et al. (2007) [24] for fruit yield and 
fruit number per plant, (Dubey et al. 2013) [14] for yield per 
plant, number of seed per fruit, average fruit weight, (Kumar 
et al. 2013) [23] for number of fruits per plant, average fruit 

weight, fruit length. The genetic advance was found 
maximum for fruit yield per hectare (70.56) followed by 
number of fruits per plant (57.15), days to first female 
anthesis (22.03), days to first fruit harvesting (15.36), mean 
fruit weight (14.95) and number of seed per fruit (13.03). 
High genetic advance as percent of mean was recorded 
maximum for number of seed per fruit (67.96) followed by 
fruit yield per hectare (61.31), number of fruits per plant 
(59.23), node number to first female flower (59.21), mean 
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fruit weight (48.40), 100 seed weight (42.22), days to first 
female anthesis (40.29), vine length (38.44), average inter 
nodal length (38.33), days to first fruit harvesting (23.65), 
fruit length (17.44) and fruit diameter (10.76). Similar result 
was also obtained by Jat et al. (2014) [19] in cucumber where 
maximum genetic gain in per cent was observed for total yield 
per vine (47.49). Similarly, Jatav et al. (2016) [18] in bitter 
gourd found maximum genetic advance for fruit yield per 
plant (978.14) and fruit yield per hectare (81.51) and high 
genetic advance as percent of mean for number of fruit per 
plant (85.71%), weight of seed per fruit (82.01%) and fruit 
yield per plant (78.94%).  
According to Panse (1957) [30] “if heritability is chiefly due to 
additive gene effects, a high genetic advance may be 
expected”. In the present investigation high heritability 
coupled with greater genetic advance was observed for 
number of fruit per plant and fruit yield per hectare which 
indicates that these characters are govern with additive gene 
effect with minimum environment effect so we can go prefer 
direct selection for crop improvement. Similar results were 
also obtained by Dey et al. (2009) [13], Islam et al. (2009) [17], 
Sundaram et al. (2011) [37], Naik et al. (2012) [26], 
Chakraborthy et al. (2013) [8], Husna et al. (2013) [16] and 
Singh et al. (2014) [35] for yield per plant. Similarly by Khule 
et al. (2011) [22], Devi and Mariappan (2013) [12], Akter et al. 
(2013) [1] and Pathak et al. (2014) [27] for number of fruits per 
plant and Kumar et al. (2013) [23] for average fruit weight. In 
the present research high heritability with low genetic 
advance was obtained for vine length, average inter nodal 
length, 100 seed weight and low heritability coupled with low 
genetic advance was observed for fruit length and fruit 
diameter which indicates that these characters have less 
response to selection as it is influence by non additive gene 
effect and in case for further improvement, heterosis breeding 
is the only solution. This result is supported by Sanwal et al. 
(2007) [31] for fruit length in sweet gourd, Sundaram et al., 
(2010) [36] in water melon for fruit diameter, Munawar et al. 
(2015) [25] for fruit length and fruit diameter in bitter gourd 
and Jatav et al. (2016) [18] for 100 seed weight (94.6 and 
6.71), inter nodal length (47.99 and 0.88) and fruit diameter 
(47.70 and 0.46),  
 
4. Conclusion 
From the above result, it is concluded that there is a wide 
range of variability present among the germplasm for almost 
all characters indicating that a wide scope for genetic 
improvement of crop. The narrow difference was retained 
between genotypic correlation coefficient and phenotypic 
correlation coefficient indicating a little effect of environment 
in the expression of characters. So, selection of these traits on 
the basis of their phenotypic values becomes effective. High 
heritability coupled with greater genetic advance was 
observed for number of fruit per plant and fruit yield per 
hectare which indicates that these characters are govern with 
additive gene effect with minimum environment effect so we 
can go prefer direct selection for crop improvement.  
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