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Variability studies in F2 populations of muskmelon 

(Cucumis melo L.) Standl.) for yield and yield 

attributing traits 
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Abstract 
The genetic parameters like PCV, GCV, heritability and genetic advance as percent of mean were 

generated using appropriate breeding and biometrical approaches for high yield and yield contributing 

traits in the F2 population of four crosses (VRMM-310 × VRMM-37, VRMM-35 × VRMM-29, VRMM-

310 × VRMM-7, VRMM-37 × VRMM-7), these crosses referred to as cross 1, 2, 3 and 4. Higher 

genotypic and phenotypic coefficients of variation, as well as high heritability estimates, were observed 

for the yield of fruit per vine in all four crosses; for the weight of fruit, average diameter in crosses 1, 2, 

and 4; and for average pulp thickness in crosses 2 and 4, indicating the existence of more variability and 

additive gene effects among all the traits that can be enhanced by the simple selection. 

 

Keywords: Muskmelon, genotypic coefficient of variation, phenotypic coefficient of variation, 

heritability, genetic advance 

 

Introduction 

Muskmelon (Cucumis melo L.) is a major cucurbitaceous vegetable grown as a desert crop. 

Chromosome number of a crop is 2n = 2x = 24 and is thought to have originated in Tropical 

Africa, specifically south of the Sahara Desert, but its diversification and domestication are 

thought to have occurred in Central Asia. Cucumis genera contain a large number of species 

and subspecies (Brickell et al., 2004) [2], Naudin (1985) [11] was the first to attempt to 

categorize the numerous muskmelon varieties. Cucumis melo var. reticulatus or Cucumis melo 

var. cantaloupensis are edible melons. 

In order to make the most use of genetic potential in a breeding plan, it is essential to have a 

thorough understanding of the inheritance of yield and qualities that are connected to yield. 

Effective plant breeding techniques are needed to boost production. It is essential to consider 

the kind, extent, and trait transmission rate of genetic diversity. The variability of a population 

can be divided into heritable and non-heritable components, such as phenotypic and genotypic 

coefficients of variation (PCV and GCV), heritability and genetic advance, on which efficient 

selection can be performed (Singh et al. 1986) [14]. PCV and GCV estimates showed significant 

amount of variation among genotypes for all of the characters under this study. Higher PCV 

and GCV estimates indicate a greater possibility of individual selection within the population. 

The greater the variability of the population, the greater the possibility of selection (Frankel, 

1947) [6]. 

 

Material and Methods 

The experiment was carried out at Dr. Y.S.R. HU, College of Horticulture in 

Venkataramannagudem, West Godavari District. Four promising F1 hybrids were chosen by 

comparing growth, yield and quality traits to the control. The best performing F1 hybrids were 

chosen and they were selfed to produce F2, those are evaluated in a randomised block design 

with two replications during Rabi 2022. Observations on different yield characteristics were 

recorded in all F2 generation plants for number of fruits per vine, yield per vine (Kg), average 

weight of fruit (g), average length of fruit (cm), average diameter of fruit (cm), average pulp 

thickness (cm), Seed Cavity (cm2), GCV, PCV (Burton,1953) [3], Heritability analysis and 

Genetic Advance (Allard, 1960) [1]. 
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Genotypical and phenotypical coefficient of variations 

Genotypic and phenotypic coefficient of variation can be 

calculated with the help of the following formulae. 

 

PCV = 
√σp 2

͞͞x
 x 100 

 

GCV = 
√σg 2

͞x
 x 100 

 

Where as,  

σg 2 = Genotypic variance = 
TrMSS − EMSS 

𝑟
 

 

σe 2 = Environment variance = 
 EMSS

𝑟
 

 

σp2 = Phenotypic variance = σg2 + σe2 

͞͞ 

x = General means 

 

PCV and GCV were classified as shown below. 

 

Low = 0-10% 

 

Moderate =10-20% 

High = 21% and above 

 

Heritability in Broad sense [h2(b)] 

 

h 2 (b) = 
σg 2 

σp 2
 

 

Where, 

h2 (b) = Heritability estimates in a broad sense 

σg2 = Genotypic variance 

σp2 = Phenotypic variance 

 

As suggested by Johnson et al. (1955) [7], h2(b) estimates were 

categorized as 

Low = 0-30% 

Medium = 31-60% 

High = 61% and above 

 

Genetic advance (GA) 

This was estimated as per the formula proposed by Allard 

(1960) [1] 

 

GA = K x σp x h2 (b) 

 

Where,  

K = Selection differential at 5 percent selection intensity 

(2.06) 

h2(b) = Heritability in broad sense 

σp = Phenotypic standard deviation 

 

GA as percent of mean = 
Genetic advance 

Population mean 
 × 100 

 

Low = 0–10 

Moderate = 10–20 

High = >20 

 

Results and Discussion 

Table number 1, 2, 3, and 4 show the means, GCV, PCV, 

heritability, and genetic advance as a percentage of mean. In 

the present study, the phenotypic coefficient of variation 

(PCV) was greater than the genotypic coefficient of variation 

(GCV) in all four crosses, namely cross 1 (VRMM-310  

VRMM-37), cross 2 (VRMM-35  VRMM-29), cross 3 

(VRMM-310  VRMM-7) and cross 4 (VRMM-37  

VRMM-7), indicating the influence of environmental factors 

during expression of the characters. Identical outcomes have 

been reported by Sravani et al. (2021) [15] in the F2 generation, 

Durga et al. (2021) [5] in the F3 generation of ridge gourd; 

Deepa et al. (2018) [4] in cucumber. 

High PCV and GCV values were recorded in fruit yield per 

vine in all crosses, average weight and average diameter of 

fruit in crosses 1, 2, and 4, and average pulp thickness 

(crosses 2 and 4), indicating greater variability among all 

traits recorded and ample scope for enhancement of those 

characters through selection. This results have been confirmed 

by Sumarani et al. (2009) [16] and Kanimozhi et al. (2015) [9] in 

Ash pumpkin.  

The number of fruits per vine (cross 3 and 4), average weight 

of fruit, average diameter and pulp thickness all had moderate 

PCV and GCV. These the result was contradictory to Kanal et 

al. (2019) [8] in F4 population of pumpkin as these 

characteristics demonstrated a high PCV and GCV. 

Lower PCV and GCV was observed for average length of 

fruit and seed cavity (all crosses). This indicated that these 

characters have low variability, which is a constraint for 

genetic improvement through selection. Rani et al. (2014) [13] 

found similar results in bitter gourd and Kannan et al. (2019) 

[10] in ridge gourd.  

The success of trait improvement through selection is 

dependent on heritability combined with genetic 

advancement. The magnitude of heritability indicates the 

efficacy with which genotype selection can be based on 

phenotypic performance. A high heritability value indicates 

that the character's phenotype strongly reflects the genotype 

and points to the importance of genotypic constitution in 

character expression. From a breeding standpoint, such traits 

are regarded as dependable. 

For the number of fruits, the yield per vine, weight of fruit, 

diameter of fruit and pulp thickness (cross 1, 2, 3, and 4), high 

heritability was observed, indicating that heritability was 

primarily due to additive gene effects. So, selection was 

highly effective for these traits. These findings are in 

contradictory with Sravani et al. (2021) in the F2 generation, 

Durga et al. (2021) [5] in the F3 generation of ridge gourd. 
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Table 1: Means, Genotypic coefficient of variation, Phenotypic coefficient of variation, heritability and genetic advance in F2 population of 

VRMM-310 × VRMM-37 
 

Serial 

Number 
Parameters Means 

Range Genotypic 

coefficient of 

variation (%) 

Phenotypic 

coefficient of 

variation (%) 

h2 Genetic 

Advance 

Genetic advance 

as percent of 

mean (%) 
Min Max 

1 Number of fruits per vine 3.03 2.41 4.5 21.39 20.21 89.29 89.29 39.34 

2 Yield of fruit per vine (Kg) 1.83 0.9 2.5 59.11 57.96 96.15 2.14 117.08 

3 Average weight of fruit (gm) 583.00 425 660 23.61 22.85 93.66 5.59 45.56 

4 Average length of fruit (cm) 18.48 10 19 3.01 2.45 66.13 0.76 4.10 

5 Average diameter of fruit (cm) 15.24 10 16 20.30 20.03 97.39 6.21 40.72 

6 Average pulp thickness (cm) 1.57 1.0 1.8 15.60 14.24 83.33 0.42 26.78 

7 Seed Cavity (cm2) 8.37 5.6 9.5 7.27 6.27 74.32 0.93 11.13 

 

Table 2: Means, Genotypic coefficient of variation, Phenotypic coefficient of variation, heritability and genetic advance in F2 population of 

VRMM-35 × VRMM-29. 
 

Serial 

Number 
Parameters Means 

Range Genotypic coefficient 

of variation (%) 

Phenotypic coefficient 

of variation (%) 
h2 Genetic 

Advance 

Genetic advance as 

percent of mean (%) Min Max 

1 
Number of fruits 

per vine 
3.03 2.10 5.1 21.39 20.21 89.29 89.29 39.34 

2 
Yield of fruit per 

vine (Kg) 
1.83 0.5 2.6 59.11 57.96 96.15 2.14 117.08 

3 
Average weight of 

fruit (gm) 
583.00 210 750 23.61 22.85 93.66 5.59 45.56 

4 
Average length of 

fruit (cm) 
18.48 10 19 3.01 2.45 66.13 0.76 4.10 

5 
Average diameter 

of fruit (cm) 
15.24 9.3 16 20.30 20.03 97.39 6.21 40.72 

6 
Average pulp 

thickness (cm) 
1.57 0.6 1.7 15.60 14.24 83.33 0.42 26.78 

7 Seed Cavity (cm2) 8.37 4.2 10.2 7.27 6.27 74.32 0.93 11.13 

 

Table 3; Means, Genotypic coefficient of variation, Phenotypic coefficient of variation, heritability and genetic advance in F2 population of 

VRMM-310 × VRMM-7. 
 

Serial 

Number 
Parameters Means 

Range Genotypic coefficient 

of variation (%) 

Phenotypic coefficient 

of variation (%) 
h2 Genetic 

Advance 

Genetic advance as 

percent of mean (%) Min Max 

1 
Number of fruits per 

vine 
3.03 1.6 5.0 21.39 20.21 89.29 89.29 39.34 

2 
Yield of fruit per vine 

(Kg) 
1.83 0.7 2.2 59.11 57.96 96.15 2.14 117.08 

3 
Average weight of 

fruit (gm) 
583.00 312 760 23.61 22.85 93.66 5.59 45.56 

4 
Average length of 

fruit (cm) 
18.48 6 19 3.01 2.45 66.13 0.76 4.10 

5 
Average diameter of 

fruit (cm) 
15.24 7 16 20.30 20.03 97.39 6.21 40.72 

6 
Average pulp 

thickness (cm) 
1.57 0.6 1.6 15.60 14.24 83.33 0.42 26.78 

7 Seed Cavity (cm2) 8.37 6 9 7.27 6.27 74.32 0.93 11.13 

 

Table 4: Means, Genotypic coefficient of variation, Phenotypic coefficient of variation, heritability and genetic advance in F2 population of 

VRMM-37 × VRMM-7 
 

Serial 

Number 
Parameters Means 

Range Genotypic coefficient 

of variation (%) 

Phenotypic coefficient 

of variation (%) 
h2 Genetic 

Advance 

Genetic advance as 

percent of mean (%) Min Max 

1 
Number of fruits 

per vine 
3.03 2.41 4.5 21.39 20.21 89.29 89.29 39.34 

2 
Yield of fruit per 

vine (Kg) 
1.83 0.9 2.5 59.11 57.96 96.15 2.14 117.08 

3 
Average weight of 

fruit (gm) 
583.00 121 800 23.61 22.85 93.66 5.59 45.56 

4 
Average length of 

fruit (cm) 
18.48 9.2 18 3.01 2.45 66.13 0.76 4.10 

5 
Average diameter of 

fruit (cm) 
15.24 9 16 20.30 20.03 97.39 6.21 40.72 

6 
Average pulp 

thickness (cm) 
1.57 0.9 2.2 15.60 14.24 83.33 0.42 26.78 

7 Seed Cavity (cm2) 8.37 7 8.2 7.27 6.27 74.32 0.93 11.13 
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Conclusions 

The experiment was carried out in F2 generations of four 

crosses (VRMM-310 × VRMM-37, VRMM-35 × VRMM-29, 

VRMM-310 × VRMM-7, VRMM-37 × VRMM-7) for high 

yield and yield attributing characters in muskmelon. 

Appropriate breeding and biometrical approaches generated 

data on genetic parameters like PCV, GCV, heritability and 

genetic advance as a percent of mean. 

For all the traits studied, PCV was significantly higher than 

GCV, confirming the environmental intervention. High 

Genotypic and phenotypic coefficient of variation values were 

recorded for fruit yield per vine in all crosses, average weight 

of fruit in crosses 1, 2, and 4, and average diameter of fruit 

(crosses 1, 2, and 4 indicating greater variability among all 

traits recorded). Average fruit length and seed cavity (cross 3) 

have low PCV and GCV in F2 generation, which may be due 

to low genetic influence among the crosses. 

For the number of fruits per vine, yield per vine, average 

weight, average diameter, and average pulp thickness (crosses 

1, 2, 3, and 4), high heritability was observed, indicating that 

the heritability was primarily due to additive gene effect and 

that selection would be highly effective for the characters. 

Crop improvement in muskmelon for fruit yield per vine 

could be concentrated on the yield of fruit per vine in all 

crosses, average weight of fruit in crosses 1, 2, and 4, and the 

average diameter of fruit (crosses 1, 2, and 4), which were 

controlled by additive gene effects as indicated by high 

heritability combined with high genetic advance as percent of 

mean. They also had high PCV and GCV, indicating high 

variability. 

 

References 

1. Allard R. Concept of heritability. Principles of Plant 

Breeding. John Wiley and Sons Inc. New York, USA; 

c1960. p. 83-87. 

2. Brickell CD, Baum BR, Hetterscheid WLA, Leslie AC, 

McNeill J, Trehane P, et al. International code of 

nomenclature for cultivated plants. Acta Horticulturae. 

2004;647:28-30. 

3. Burton GW, Devane EH. Estimating heritability in tall 

fescue (Festuca arundinaceae) from replicated clonal 

material. Agronomy Journal. 1952;45:478-481 

4. Deepa SK, Hadimani HP, Hanchinamani CN, Ratnakar 

SKS, Ashok. Estimation of genetic variability in 

cucumber (Cucumis sativus L.). International Journal of 

Chemical Studies. 2018;6(6):115-118. 

5. Durga PMC, Rekha GK, Ushakumari K, Umajyothi KU, 

Narasimharao S. Variability studies in F3 population of 

ridge gourd (Luffa acutangula (L.) Roxb.) for yield and 

yield attributing traits. The Pharma Innovation Journal. 

2021;10(7):612-615. 

6. Frankel OH. The theory of plant breeding for yield. 

Heredity. 1947;1:109-120. 

7. Johnson HW, Robinson HF, Comstock RE. Estimates of 

genetic and environmental variability in soybeans. 

Agronomy Journal. 1955;47(7):314-318. 

8. Kanal T, Krishnamoorthy V, Beaulah A, Anand A. 

Genetic variability studies in F4 generation of pumpkin 

(Cucurbita moschata Duch ex. Poir). International 

Journal of Chemical Studies. 2019;7(3):1962-1965. 

9. Kanimozhi R, Yassin GM, Kumar SR, Kanthaswamy V, 

Thirumeni S. Genetic analysis in segregating generation 

of wax gourd. International Journal of Vegetable Science. 

2015;21(3):281-296. 

10. Kannan P, Muthumanickam K. Genetic variability, 

heritability and genetic advance for yield and yield 

components in watermelon (Citrullus lanatus Thunb.). 

World News of Natural Sciences. 2019, 22-30. 

11. Naudin CV. Essais dune monographie des especes et des 

varieties du genre Cucumis. Annales des Sciences 

Naturelles botanique. 1859;4:5-87. 

12. Rani KR, Reddy KR, Raju CS. Association of fruit yield 

and component traits in segregating population of bitter 

gourd. Plant Archives. 2014;14(1):215-220. 

13. Singh Mahabalram SS, Singh DP. Agronomic traits 

contributing to drought tolerance in husk less barley. 

1986;5:12-13 

14. Sravani Y, Rekha GK, Ramana CV, Naidu LN, Suneetha 

DS. Studies on genetic variability, heritability and genetic 

advance in F2 generation of ridge gourd. The Pharma 

Innovation Journal. 2021;10(7):927-930. 

15. Sumarani P, Arya K, Bastian D, Gayathri G, Vidhu FP. 

Genetic variability in F2 and F3 generations of bitter 

gourd. The Andhra Agricultural Journal. 2009;56(1):133-

134. 

https://www.thepharmajournal.com/

