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ABSTRACT

An experiment was conducted during the Kharif'season of 2023 at the College of Horticulture, Bagalkot,
to evaluate the genetic variability of yield and quality traits in a 235-member F, population of Cucumis
melo L. The study utilized an augmented block design with three checks. Analysis of variance revealed
significant differences among the genotypes for nearly all traits, indicating substantial genetic variability.
The range of variation was widest for individual fruit weight (110-930 g), yield per vine (480-5180 g),
shelf life (5—16d), and total soluble solids (3.10—6.71°Brix). Genotypic coefficients of variation (GCV)
were lower than phenotypic coefficients of variation (PCV) for all traits, suggesting environmental
influence on trait expression. High heritability coupled with high genetic advance over mean (GAM) was
observed for all traits except days to first male and female flower appearance. These findings suggest that
selection for most traits can be effective, with the exception of flowering time traits.
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INTRODUCTION

Cucumis melo is an economically important
plant belonging to the Cucurbitaceae family, widely
cultivated in both temperate and tropical regions
(Fernandez-Trujillo et al, 2011). It is a diploid species
with a chromosome number of 2n = 24 (Dane, 1991)
and has a relatively small genome size, estimated
between 4.5 and 5.0 x 10° base pairs (Arumuganathan
and Earle, 1991; Wang et al, 2006). In India, melons are
cultivated over 54,100 ha, yielding 1,230,660 t with a
productivity of 22.74 t/ha (Anonymous, 2021). Melons
are highly valued for their rich f-carotene and Vitamin-
C content while being low in fat, salts, and cholesterol,
and they provide essential nutrients such as potassium.
The nutritional profile per 100 grams of fresh melon
includes protein (0.54 g), fat (0.14 g), carbohydrates
(9.09 g), fibre (0.8 g), calcium (6 mg), iron (0.17 mg),
magnesium (10 mg), phosphorus (11 mg), potassium
(228 mg), sodium (18 mg), zinc (0.15 mg) and ascorbic
acid (18 mg) (Rachmi ez al, 2020).

The Cucumis melo germplasm collections in
India have not been extensively characterized for their
potential to enhance overall production and improve
fruit quality. As a cross-pollinated crop, muskmelon
exhibits significant variability in plant architecture and

fruit traits, which can be harnessed for breeding
purposes. The absence of improved varieties, coupled
with production constraints, has resulted in low yields
and poor fruit quality. Therefore, developing superior
Cucumis melo varieties or hybrids tailored to specific
agro-ecological conditions and end users is essential.
Notably, the Indian Cucumis melo germplasm
possesses genes associated with unique traits such as
fruit quality and resistance to biotic and abiotic
stresses, which can be introduced into existing cultivars
through hybridization.

Conventional breeding's success hinges on the
availability of genetic diversity for target traits (Ara et
al, 2009). Plant breeders harness genetic resources to
create novel gene combinations, developing crop
varieties better suited to various agricultural systems
(Glaszmann et al, 2010). However, direct selection for
yield may not always lead to significant crop
improvement, as yield is a complex quantitative trait.
Therefore, assessing genetic parameters such as
genotypic and phenotypic coefficients of variation,
heritability, and genetic advance is essential to
distinguish between heritable and non-heritable
variations. Understanding genetic variability is a
fundamental prerequisite for breeding programs.
Considering these factors, this study aimed to estimate
genetic variability, genetic advance, and heritability for
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fruit yield and its component traits to predict the
selection response in the F, population of Cucumis
melo.

MATERIALS AND METHODS

The study was conducted at the College of
Horticulture, Bagalkot, during the Kharif season of
2023. The experiment was designed using an
augmented block design with three checks. F,
population seeds were directly sown in the field with a
row-to-row spacing of 1.5 meters and a plant-to-plant
spacing of 1 meter. Standard agronomic practices were
followed to ensure healthy, disease-free plant growth.
Observations were recorded on individual plants for
various traits, including vine length at 45 days and at
harvest, number of primary branches, internodal
length, days to first male and female flower appearance,
node number to first female flower, days to first fruit
harvest, number of male and female flowers, sex ratio,
fruit length and diameter, individual fruit weight,
number of fruits per vine, fruit yield per vine, pulp
thickness, seed cavity size, moisture content, shelf life,
total soluble solids (TSS), and f-carotene content.

Analysis of variance was performed for each
character using standard statistical methods based on
the augmented block design, as outlined by Panse and
Sukhatme (1985). Genotypic and phenotypic variances
were calculated using standard formulas. Genotypic
and phenotypic coefficients of variation (GCV and
PCV) were computed following the methods suggested
by Burton (1952) and Johnson et al (1955), and
classified as low (<10%), moderate (10-20%), and
high (>20%). Heritability estimates (broad sense) were
calculated using the formula by Johnson ez al (1955)
and categorized as low (0-30%), medium (30—60%),
and high (>60%). Expected genetic advance (GA) as a
percentage of the mean was determined using the
method by Johnson ef al (1955) and classified as low
(<10%), moderate (10-20%), and high (>20%). This
approach provided a comprehensive analysis of genetic
variability, heritability, and genetic advance, which are
essential for effective selection in breeding programs
aimed at improving muskmelon traits.

RESULTS AND DISCUSSION

The analysis of variance (Table 1) conducted
on the F, population of Cucumis melo at the College of
Horticulture, Bagalkot, during the Kharif season of
2023 revealed significant differences among genotypes
for all traits studied. This indicates considerable
genetic variability, suggesting ample potential for
improvement through selective breeding. The range of
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variation was documented for the characters viz., vine
length at 45 days (0.40-2.40 m), vine length at harvest
(0.80-3.50 m), inter nodal length (3.75-8.40 cm),
number of primary branches (2-3), days to first male
flower (30-38), days to first female flower (38-47),
node at first female flower appears (5-7), number of
male flowers (61-159), number of female flowers (5-
14), sex ratio (6.8-14), days to first fruit harvest (64-
84), fruit length (7-41.5 cm), fruit diameter (3.10-9.50
cm), pulp thickness (0.65-3.50 cm), seed cavity (1.20-
5.10 cm), individual fruit weight (110 — 930g), number
of fruits per vine (2-11), fruit yield per vine (480—5180
g), moisture content (82.50- 93.10%), shelflife (5-16),
total soluble solids (3.10 — 6.71°Brix) and beta
carotene content (0.13 —-0.28 mg/100g).

The observed variations in fruit weight can be
attributed to the increased translocation of assimilates
into the fruits during the post-reproductive growth
phases. Additionally, the ratio of male to female
flowers is influenced by maternal changes, which are in
turn affected by various environmental factors. These
findings suggested that environmental conditions play
a significant role in determining fruit characteristics.
Overall, no single accession demonstrated superior
performance across all traits studied. This indicates
that while some genotypes may excel in specific
characteristics, a comprehensive selection approach is
necessary to improve multiple traits simultaneously.
Such an approach would involve identifying and
selecting genotypes that collectively exhibit desirable
attributes, thereby enhancing overall crop
performance.

Potekar ef al (2014), Reddy et a/ (2013), and
Janghel et al (2013) have reported similar findings.
The analysis of the coefficients of variation at both
phenotypic and genotypic levels indicated that, for
most traits, the phenotypic coefficient of variation
(PCV) was greater than the genotypic coefficient of
variation (GCV). This suggests that environmental
factors have a significant influence on the expression of
these traits. However, the narrow difference between
PCV and GCV implies that the environmental impact
is relatively minor, allowing for effective selection
based on phenotypic performance. Such findings are
consistent with previous studies, which have observed
similar patterns in various crops, indicating that while
environmental factors do play a role, the genetic
potential of the traits remains a crucial determinant of
their expression (Table 2).

High magnitude of maximum GCV was
recorded for number of primary branches (70.95%),
fruit yield per vine (54.45%), Individual fruit weight
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(46.41%), Vine length at 45 days (39.45%), Number of
fruits per vine (32.80), Vine length at harvest (32.60),
Pulp thickness (30.73%), Fruit length(28.00), Shelf
life (23.90), Seed cavity (20.47%) and beta carotene
content (132.14%). These high (>20 %) estimates of
both GCV and PCV are showing a large range of
variance and greater opportunity for selective
improvement. The moderate GCV was recorded for
traits viz., Number of male flowers (19.69%), Fruit
diameter (18.64%), Number of female flowers
(16.74%) Internodal length (15.66 %), Total soluble
solids (15.57%), Moisture content (13.61%), Sex
ratio (12.30%), Node at first female flower appears
(11.80%), Days to first female flower (10.71%)
observed low genotypic coefficients of variation
(GCV) for traits such as days to first fruit harvest
(8.75%) and days to first male flower (2.62%) suggest
that these characteristics exhibit limited genetic
variability. Additionally, the low phenotypic
coefficient of variation (PCV) for days to first male
flower (4.21%) indicates that environmental factors
have a minimal influence on the expression of this trait.
However, relying solely on GCV and PCV may not
provide a complete understanding of the heritable and
non-heritable components of variation. Estimating
heritability and genetic advance would offer more
comprehensive insights into the genetic potential of
these traits.

These findings aligned with previous studies
in related crops. Kumar et al (2011) observed similar
patterns of genetic variability in sponge gourd,
highlighting the importance of considering both
genetic and environmental factors in breeding
programs. Similarly, Chaudhari ez a/ (2011) reported
comparable results in muskmelon, emphasizing the
need for comprehensive genetic analyses to inform
selection strategies. In conclusion, while certain traits
may exhibit low genetic variability, understanding
their heritability and potential for genetic
improvement is crucial for effective breeding
programs aimed at enhancing crop performance.

High value of heritability were observed in
most of the traits, such as vine length at 45 days
(98.05%), vine length at harvest (79.37%), inter nodal
length (94.50%), number of primary branches
(99.78%), node at first female flower appears
(96.28%), number of male flowers (95.53%), sex ratio
(84.86%), days to first fruit harvest (65.52%),fruit
length (93.05%), fruit diameter (96.93%), pulp
thickness (97.22%), seed cavity (90.88%), individual
fruit weight (98.70%), number of fruits per vine
(95.11%),moisture content (95.24%), shelf life

199

(90.32%), total soluble solids (96.31 %) and p-
carotene (98.88%). The findings indicated that these
traits were genetically controlled and not influenced by
environmental factors, suggesting that selection based
on observable characteristics would be reliable.
However, since broad-sense heritability includes total
genetic variance comprising both additive (heritable)
and non-additive (dominance and epistatic) effects
such traits might not be ideal for further genetic
improvement through selection. Moderate heritability
was observed for days to first male flower (38.59%),
days to first female flower (45.83%), and number of
female flowers (59.50%), highlighting the role of non-
additive gene actions like dominance and epistasis.
None of the traits examined showed low heritability.

High GAM (above 20%) was observed for
vine length at 45 days (79.79%), vine length at harvest
(59.91%), number of primary branches (31.41%),
internodal length (146.22%), node to first female
flower appearance (23.96%), Days to first fruit harvest
(39.71%), Number of male flowers (39.71%), number
of female flowers (26.64%), sex ratio (23.45%), days
to first fruit harvest (25.41%). fruit length (55.73 %),
fruit diameter (37.84%), pulp thickness (61.63%), seed
cavity (40.26%), individual fruit weight (95.61%),
number of fruits per vine (66.00%), fruit yield per vine
(109.55%), moisture content (26.70%), shelf life
(46.90%), TSS (31.52%) and f-carotene (272.28%).
Due to the influence of additive gene action, direct
selection based on phenotypic expression of these
traits could be effective. Similar observations were
made in muskmelon by Janghel et al/ (2018). In
contrast, moderate genetic advance as a percentage of
mean (GAM) was recorded for days to first male flower
(3.35%) and days to first female flower (3.78%),
suggesting the involvement of non-additive genetic
effects. Generally, traits exhibiting both high
heritability and high genetic advance are
predominantly controlled by additive genes, making
phenotypic selection a reliable method for
improvement. Traits with such a genetic pattern were
observed in this study. These findings are consistent
with those reported by Potekar ez a/ (2014) and Janghel
etal (2018) in muskmelon.

CONCLUSION

The results suggested that the analysis of
variance revealed significant variability among the F2
population for most of the traits studied. Traits such as
number of primary branches, fruit yield per vine,
individual fruit weight, and beta carotene showed the
highest values for both phenotypic and genotypic
coefficients of variation (PCV and GCV). Moreover,
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Table 1. Analysis of variance for yield and yield contributing traits in F, population derived from the
cross UHSCS-12 X AHS-10.

Source | Block Treatme Treatme | Treatme Block
. . nt nt: Test nt Treatment: (eliminati .
of (ignoring .. Treatment: . . [Treatment:| Treatment: Residu
o (eliminat and Test | (ignorin Test vs. ng
variati | Treatme . Check Check Test als
on nts) ing VvS. g Check | Treatme
Blocks) Check | Blocks) nts)
d.f. 6 237 2 235 237 2 234 1 6 12
VLA45 1.59 ™ 0.16 ™ 0.29 ™ 0.16 ™ 0.20 ™ 0.29 ™ 0.19™ 2,99 0.01 0

VLH 452" 0.34™ 0.76 ™ 0.34™ 0.45™ 0.76 ™ 0.40 ™ 11.94 ™ 0.14 0.08

IL 2.116™ 0.796™ 5.59" 0.755™ | 0.849™ 5.59™ 0.791* 5.036™ 0.023 0.043

NPB 1.942™ 3.799™ 0.003 3.832"" | 3.848™ 0.003 3.893™ 1.031™ 0.003 0.009

DFMF 7.55 ™ 2.43 47.23 ™ 2.04 2.58 47.23 ™ 2.21 0.23 1.24 1.36

DFFF 7.36" 3.16 40.87 ™ 2.83 3.28 40.87 ™ 2.86 28.58 2.28 1.55

NFFF 0.14 ™ 0.67 ™ 741 0.61™ 0.67 ™ 741 0.54 ™ 16.79 ™" 0.09 ™ 0.02

NMF 359.95 ™" | 365.87 ™" | 4956.62 ™| 326.80 " | 374.73 ™" | 4956.62 ** | 331.33 ™" | 1367.87 ™" 9.74 14.82

NFF 2.93 3.99° 85.14 ™ 330" 4.01" 85.14 ™ 3.11° 51.99 ™ 2.25 1.26
SR 1.35" 235" 5.99 ™ 232" 2.36 5.99 * 227" 1517 ™ 1.19" 0.34
DFFH 14.38 15.87 455.12 ™ 12.13 15.9 455.12™ 8.39 895.03 ™" 13.23 8.33
FL 42339 | 29.76 ™" | 252.91 ™ | 27.87 ™" | 40.41 ™ | 252.91 "™ | 38.66 ™" | 23.36" 3.01 2.69
FD 5.08 ™ 1.56 50.34 ™ 1.15™ 1.69 ™ 50.34 ™ 1.27 2.90 ™ 0.06 0.04
PT 0.95 ™ 0.20 ™ 3.36 0.17 ™ 0.22 ™ 3.36 ™ 0.19 ™ 0.65 ™ 0 0.01
SC 1.49" 0.497" 1221 | 0.398™ | 0.534™ 12.21" 0.436™ 0.002 0.052 0.04
IFW 61721*8.08 21414.88 16962*3.33 201§*3.70 2309:1.49 1696:_?*3.33 21810.90 2027.78 | 143.51 64.88
NFPV 9.84 ™ 2.40™ 37.76" 2.10™ 2.64 ™ 37.76™ 219 ™ 39.46 ™ 0.12 0.11
FYPV 21881*£63. 542;123.2 162?*18. 53§5i7.9 6020727.1 162;?*18. 58854*9*6.0 173;2*99. 2431253 | 28761
MC 8.66" 2.66 19.75™ 2.51 2.79 19.75™ 2.6 12.30" 3.5 2.39
SL 0.77 4.29™ 57.33" 3.83™ 4.29 ™ 57.33" 3.84 ™ 3.20" 0.79 0.37
TSS 1.37" 1.01™ 36.43™ 0.71" 1.04™ 36.43™ 0.65™ 22.81™ 0.12" 0.02
BC 0.155™ 0.099"™ 0.033" 0.100"" | 0.1039™ | 0.033*" 0.104™ 0.002"* | 0.00009 |0.00012

"And ” indicates significance of values at P=0.05 and P=0.01, respectively

traits including fruit yield per vine, individual fruit genetic advance as a percentage of the mean. This
weight, number of fruits per vine, number of primary  indicates that these traits are largely influenced by
branches, f-carotene content, and vine length at 45 additive genetic effects and should be prioritized
days exhibited high heritability along with a high duringselection.
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Table 2. Estimation of genetic variability parameters for yield and yield contributing traits in F,
population derived from the cross UHSCS-12 X AHS-10.

Sr. Trait Mean + Range PCV | GCV | hh | GAM
No. S.Em Min Max (%) (%) (%) (%)
1 Vine length at 45 days (m) 1.10+0.03 0.40 2.30 39.45 39.06 98.05 79.79
2 Vine length at harvest (m) 1.72+0.04 0.80 3.50 36.59 32.60 79.37 59.91
3 Internodal length (cm) 5.5140.06 3.75 8.40 16.11 15.66 94.50 3141
4 Number of primary branches 2.65+0.03 2.00 3.00 71.03 70.95 99.78 146.22
5 Days to first male flower 35.31£0.10 | 30.00 | 38.00 4.21 2.62 38.59 3.35
6 Days to first female flower 42.23£0.11 38.00 | 47.00 14.00 10.71 45.83 3.78
7 Node at first female flower 6.12+0.05 5.00 7.00 12.00 11.80 96.28 23.96
8 Number of male flowers 90.24+1.19 | 61.00 | 159.00 20.50 19.69 95.53 39.71
9 Number of female flowers 8.11+0.12 5.00 14.00 21.70 16.74 59.50 26.64
10 Sex ratio 11.1240.10 6.80 14.00 13.39 12.30 84.86 23.45
11 Days to first fruit harvest 78.71+£0.19 | 64.00 | 84.00 12.30 8.75 65.52 25.41
12 Fruit length (cm) 21.42+0.41 7.00 41.50 29.03 28.00 93.05 55.73
13 Fruit diameter (cm) 5.954+0.07 3.10 9.50 18.92 18.63 96.93 37.84
14 Pulp thickness (cm) 1.43+0.03 0.65 3.50 30.73 30.30 97.22 61.63
15 Seed cavity (cm) 3.08+0.04 1.20 5.10 21.47 20.47 90.88 40.26
16 Individual fruit weight (g) 317.84+9.64 | 110.00 | 930.00 46.48 46.41 98.70 95.61
17 Number of fruits per vine 4.38+0.10 2.00 11.00 33.64 32.80 95.11 66.00
18 | Fruityield per vine (g) 1370.40+50.04| 480.00| 5180.00| 55.83 5445 | 9511 | 109.55
19 Moisture content % 88.52+0.11 82.50 | 93.10 13.88 13.61 95.24 26.70
20 Shelf life (days) 7.78+0.13 5.00 16.00 25.17 23.92 90.32 46.90
21 Total soluble solids (°B) 5.04+0.05 3.10 6.71 15.86 15.57 96.31 31.52
22 Beta carotene (mg/100g) 0.24+.02 0.13 0.28 132.14 132.06 98.88 272.28

h’bs-Heritability (Broad sense)
GCV-Genotypic coefficient of variation

PCV- Phenotypic coefficient of variation GAM- Genetic advance over mean

S.Em-Standard Error deviation from mean
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