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ABSTRACT

Sixty longmelon progenies/genotypes of three crosses viz., LM 3 x AS, LM 9 x AS, LM 15 x AS along with its parents
and check variety was evaluated in F3 generation for quantitative and qualitative traits at College of Horticulture,
Kolar, Karnataka. Analysis of variance revealed significant high amount of variability among the progenies for most
of the characters studied. The ranges of mean values revealed sufficient variation for all the traits under study. The
phenotypic coefficient of variation (PCV) value was found to be higher than the genotypic coefficient of variation
value (GCV) and narrow differences was observed between PCV and GCV values for most of the characters under
studied, indicates less environmental influence. High estimates of heritability coupled with high values of genetic
advance over mean (GAM) were observed for characters viz., days to 50% germination, pericarp thickness, duration
of harvesting, node at which first male flower anthesis, node at which first female flower anthesis, sex ratio, fruit
length, average fruit weight, fruit yield and shelf life. This indicates the characters were governed by additive genes;
further crop improvement can be done through simple selection for these characters.

Keywords: Genetic variability; Phenotypic coefficient of variation; Genotypic coefficient of variation; Heritability;
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INTRODUCTION

Long melon (Cucumis melo var. utilissimus Duthie and Fuller),

loam and sandy loam soils having pH of 5.5 to 6.8. Plants are
monoecism annual with yellow corolla, petals are united, and five
in number and stamens are attached to calyx tubes with inferior

popularly known as “Kakri” or “Tar”, is a minor and underutilized
cucurbitaceous vegetable crop having diploid chromosome
number of 24 [1]. It is grown under tropical and subtropical
regions of India and popular in countries like Turkey, Saudi
Arabia, Egypt, and Pakistan. It is also called as Serpent melon,
Yard long cucumber, Armenian cucumber and snake cucumber.
After fruit set ovaries grow faster, producing hissing sound in
the night hence called serpent melon. It is used as summer cool
nutritive fruit and good alternate of cucumber in salad [2]. It
can be grown as river bed crop of North Indian states of Uttar
Pradesh, Punjab and Haryana during November-December [3].

Long melon is sensitive to frost and hot, cannot tolerate frost
during winter season. Dry weather favours vegetative growth
and fruit development. Optimum temperature for better fruit
development is 24°C to 30°C. It can be grown in well drained

ovary [4].

Long melon is minor and underutilized crop with plenty of health
benefits but lack of suitable varieties and hybrids with desirable
traits is one of the reasons for its ignorance. This necessitates the
need of crop improvement work in this crop.

MATERIALS AND METHODS

The research was undertaken at College of Horticulture, Tamaka,
Kolar (Karnataka) India, during the Kharif 2020. The experimen-
tal material consisted of 60 F3 progenies of three cross combina-
tion viz.,, LM 3 x AS, LM 9 x AS and LM 15 x AS and laid out
in a completely randomized block design with two replications.
All the progenies seeds were sown as plant to progeny rows along

with its parents (LM 3, LM 9, LM 15 and AS) and check (10
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plants were planted per replication per genotype/progeny). Seed-
lings were raised in portrays and transplanted at 20 days age to the
raised beds at spacing of 1.5 m x 0.75 m

Observations were recorded on five randomly selected plants
from each progeny in each replication for 20 characters number
of days to first germination, number of days to 50 per cent ger-
mination, days to first male flower anthesis, days to first female
flower anthesis, days taken to 50 per cent female flowering, node
at which first male flower appeared, node at which first female
flower appeared, vine length (cm), days to first harvest, days to
last harvest, sex ratio, duration of harvesting, number of fruits
per vine, average fruit weight (g), fruit length (cm), fruit diameter
(cm), fruit yield per vine (kg), water content (%), pericarp thick-
ness (cm), shelf life (days) data was subjected to statistical analysis.
Qualitative traits fruit colour, fruit shape and fruit surface was
recorded by visual observations.

Phenotypic variance (PV), genotypic variances (GV), Phenotypic
coefficient of variation (PCV), genotypic coefficient of variation
(GCV) and heritability (h2) in broad sense were estimated accord-
ing to the formula of [5]. The heritability percentage was catego-
rized as suggested by [6]. PCV and GCV were classified as sug-
gested by [7]. Genetic advance was estimated and categorized by

the method formulated by [6].
RESULT AND DISCUSSION

Analysis of variance revealed significant amount of variability
among the progenies for most of the characters studied except for
number of days to first germination and shelf life in LM 3 x AS
and LM 15 x AS. Days taken to 50% female flowering and dura-
tion of harvesting in LM 9 x AS. However, the analysis of vari-
ance by itself is not enough to explain all the inherent genotypic
variance in the genotypes. The maximum range of variability was
reported for traits vine length (100.70-134.90) followed by average
fruit weight (52.95-103.70) in the cross LM 9 x AS and days to
first harvest (50.05-57.20) in the cross LM 3 x AS, those traits were

suitable for further selection.

Values of phenotypic coefficient of variation (PCV) were found to
be higher than the genotypic coefficient of variation values (GCV)
for all the characters studied, indicates presence of environmen-
tal variation in expressing characters. Narrow difference between
PCV and GCV values were observed for most of the characters
studied indicating that the influence of environment was negli-
gible simple selection would be effective for further improvement.

High GCV and PCV (>20%) were recorded in all three crosses
for traits days to 50% germination and pericarp thickness. Similar
results found by Afangideh and Uyoh, (2007) in cucumber. High
GCV and PCV were exhibited in LM 3 x AS and LM 15 x AS for
fruit yield per vine [8,9].

Heritability is a good index for transmission of characters from
parents to their off spring. Estimation of heritability can help
the breeders for effective selection of elite genotypes. Very often,
heritability in broad sense only is not the true indicator of inheri-
tance of traits, since only additive component of genetic variance
is transferred efficiently from generation to generation. Therefore,
heritability in broad sense may mislead in selection and judging
the effectiveness of character. Considering heritability in broad
sense along with genetic advance may reveal the prevalence of
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specific components (additive or non-additive) of genetic variance
for the character more accurately. However, high heritability ac-
companied with high genetic advance indicates the prevalence of
additive gene effects and hence, selection would be effective for
such traits.

Genetic advance is improvement in the mean genotypic value of
selected plant, over the parental population. It is a measure of
genetic gain under selection. Success of genetic advance under
selection depends upon genetic variability, heritability and selec-
tion intensity [10].

High heritability coupled with moderate to low values of GAM
were observed for days to first male and female flower anthesis in
all the three crosses, similar to Choudhary et al. (2011) in musk-
melon. Low heritability with low GAM for node at which first fe-
male flower appeared in cross LM 3 x AS and LM 15 x AS. Same
pattern has been reported in pumpkin [11,12].

High estimates of heritability coupled with high values of genetic
advance over mean (GAM) were observed for characters viz., days
to 50% germination in all the three crosses, duration of harvest-
ing and pericarp thickness of fruit in LM 3 x AS, node at which
first male and female flower anthesis, sex ratio, fruit length, aver-
age fruit weight and shelf life in LM 9 x AS and fruit length and
fruit yield in LM 15 x AS. These results are in accordance with
the findings in cucumber [13-16]. This indicates the importance
of additive gene effects for these traits and there can be better
response to selection.

Moderate estimates of heritability coupled with moderate values
of genetic advance over mean (GAM) were observed for characters
viz., number of fruits per vine in LM 3 x AS and LM 9 x AS, aver-
age fruit weight in LM 3 x AS and LM 15 x AS, days to first female
flower, sex ratio, average fruit weight in LM 3 x AS, and node of
male and female flowers, days to 50% female flowering and fruit

diameter in LM 15 x AS [17,18].

In F3 generation, moderate heritability coupled with high GA
indicates the importance of additive gene effects. Low to moder-
ate heritability with high GAM was obtained for node of female
flower in LM 3 x AS, fruit yield per vine in LM 3 x AS and LM
9 x AS, number of fruits per vine and pericarp thickness in LM

15 x AS [19].

High heritability with low genetic advance as per cent of means
(GAM) shows the importance of non-additive gene action. High
heritability coupled with moderate to low values of GAM were
observed for water content of fruit with LM 9 x AS; days to first
female flower, days to first harvest in LM 15 x AS [11,20].

The colour of fruits of all the parental lines LM 9, Arka Sheetal
(AS), checks LM 3, LM 15, PBLM and all the progenies were light
green in colour. Progeny of C1-1 fruits were dark green in colour,
may cause due to mutation or seed admixture. First parent was ob-
tuse in shape while another parent was acute in shape. Out of two
hundred observed fruits in F3 generation 97 fruits were obtuse in
shape and 103 fruits were acute in shape. The segregation pattern
fits well in 1:1 ratio in F3 generation. Parent one (LM 9) recorded
with sparse hair, parent 2 (AS) having profuse hairs. Among 200
observed plants in F3 generation, 108 fruits recorded profuse hair
and 92 fruits recorded sparse hairs. F3 progenies segregated in 1:1

ratio (Tables 1 and 2).
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Table 1: Estimation of variability, heritability, genetic advance and genetic advance as percent of mean for earliness and yield charac-
ters in three crosses of long melon

F3
Character Crosses F3 prog- prog: GV GCV PV PCV h2 (%) GA GAM | C.V.
eny range | eny (%) (%) (%) (%)
mean
LM 3 X AS 3.509.50 | 5.6 111 |20 348 |36 32 123 235 293
g’ﬁ‘fiifa:zn LM 9 X AS 3.006.00 |4.62 |0.74 |20 108 |23 69 148 334 |13.1
LM15 X AS 2.507.00 455 1023 |11 2.4 36 9.74 031 |712  |33.7
LM 3 X AS 4.00-12.50 | 7.5 413 |30 584 |35 70.7 1352|511 |19
0,
;ﬁiiﬁf LM 9 X AS 450850 |737 207 |21 264 |24 784 262 (387 |11.2
LM15 X AS 450950 |7.75 |2.83 |24 383 |28 739 298 |42 14.1
LM 3 X AS iffg 36 148 42 254 |71 34 178 1499 579
Days to first 27,76
male flower LM 9 X AS 1 71‘ 34 581 |71 943 |9 61.6 1389 |11.4 |5.58
anthesis ’
34.63-
LM15 X AS 1785 38 543 162 9.2 8.1 59 3.68  9.87 |5.21
43.15-
LM 3 X AS as 479 1993 |67 183 192 542 478 102 621
Days to first 3831
female flower | LM 9 X AS 4885 433|413 47 1.8 |8 35 248 577 | 6.44
anthesis :
45.35-
LM15 X AS o1s 484 1807 6.1 128 |76 63.2 465 |99 4.61
44.50-
LM 3 X AS o< 2o 488 715 |56 163 |85 438 365 765 636
Days taken to 40.00-
50 % female LM 9 X AS 4950 443 |29 3.9 114 |77 255 177|402 6.6l
flowering :
LMI15 X AS gg@% 544 298 |10 349 |11 85.6 | 104 |20 431
Node at which | LM 3 X AS 2.80-5.40 [3.89 037 |16 0.65 |21 568 1095 1248 139
first male flower | LM 9 X AS 215411 |29 024 |16 028 |17 86.5 094 |31.2 641
appear LM15 X AS 2.955.00 |3.84 |0.23 13 0.46 18 498 |07 18.5 12.8
Node at which | LM 3 X AS 5.00-7.55 1623 041 |10 0.66 |13 62 1.04 169 |8.14
first female LM 9 X AS 376710 1516 |0.74 |16 091 |18 814 |16 301|775
flower appear LM15 X AS 4.00-6.90 |5.36 |0.27 9.5 0.55 14 488 |0.75 13.7  19.72
LM 3 X AS g?gg 541 1735 |51 152 |74 484 (399 733|528
Days tofirst 11\ g % As O g5 1422 |4 105 |64 401 |2.68 |527 |493
harvest 55.65
51.55.
LM15 X AS s 53.7 501 |57 9.02 |5.7 775 479 19.09 2.7
69.85-
LM 3 X AS 7795 743 076 |12 9.2 4.1 8.3 052 0.7 3.92
Days to last LM 9 X AS 7135 44 1049 |09 311 |24 157 057 077|219
harvest 76.30
LM15 X AS ;gég’ 74 091 |13 102 |43 898 1059 |08 412
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LM 3 X AS _7£040 104 192 |13 513 |21 375 | 175 |16 16.3
Number of fruits 11.20
per vine LM 9 X AS 035 156 372 |13 106 |21 353 236|156 | 172
LM15 X AS 8.30-11.40 |9.83 | 1.81 |13 411 |19 439 183 |174 | 144
LM 3 X AS gg;g 66 39.7 193 752 |13 528 1943 |139 |8.78
Average Fruit 1y g ¢ g 52.95103.70 | 82 197 17 223 |19 883 (272 337 |634
weight (g)
LM15 X AS 231550 71 315 |78 67.9 |11 465 1788 |11 8.39
18.40-
LM 3 X AS 20,50 228 165 1 101 |14 645 422 |182 |817
Fruit length LM 9 X AS 19.40- 245 882 |12 15 |14 768 |536 219 |6.66
(cm) 29.10
15.10-
LM15 X AS 900 216|115 |15 151 |17 65 612 |26 |847
LM 3 X AS 201291 247 |008 |11 013 |14 649 047 |187 829
Fruit diameter
o LM 9 X AS 2.103.66 287 |013 |13 022 |17 587 1057 |20 10.6
o LM15 X AS 265358 |32 007 |88 013 |11 506 | 044 | 14 725
LM 3 X AS 0.49-1.00 | 0.7 003 |21 005 |28 539 1024 [313  |192
Fé‘;)‘t yield/vine [\ v s 0.60-1.32 083 |0.02 |17 0.05 |25 453 |02 232|184
LM15 X AS 0.480.7 1059 004 |28 005 |31 82 036 |528 132

Table 2: Estimation of variability, heritability, genetic advance and genetic advance as percent of mean for following characters in
three crosses of longmelon

IM3X |24.21-
AS 33.03 28.2 8.29 11 21.8 18 38 3.65 13.7 13.8
| IM9X | 15.72-
Sex ratio AS 31.64 21.6 11.3 16 15 18 75.6 6.02 28.1 8.92
IM15X | 22.57-
AS 35.65 29.7 20.1 16 27.2 19 73.9 7.95 28.5 9.55
IM3X |17.75 -
AS 26.95 23.2 17.8 19 26.4 24 67.3 7.12 32.8 13.5
Dura-
. IM9X | 12.65-
tion of AS 1765 20.2 2.37 6.6 16.2 17 14.7 1.22 52 15.9
harvest
ILM15X | 15.65-
AS 14,35 20.9 8.85 14 21.1 21 41.9 3.97 18.1 16
IM3X |88.80-
AS 134.30 113 47.3 6.1 137 10 34.6 8.33 7.37 8.37
Vine
IM9X |100.70-
length AS 134.90 120 53.9 6.2 162 11 33.3 8.72 1.36 8.78
(cm)
IM15X | 92.55-
AS 127.45 110 38.4 5.6 113 9.6 34.2 7.46 6.73 777
IM3X | 7748
AS 79.53 78.6 0.34 0.7 0.6 1 56 0.9 1.14 0.65
Warer IM9X | 76.36
content J0-
AS 79.45 78.4 0.61 1 0.67 1 91 1.53 1.96 0.31
%) IM15X | 77.62
AS 79.38 78.4 0.43 0.8 0.56 1 71.2 1.19 1.52 0.46
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IM3X | 1.00
AS 200 1.45 0.02 10 0.19 29 12 0.11 1.26 21.7
Shelf life | LM 9 X | 1.30-
(days) AS 530 2.86 0.96 37 1.38 45 69.6 1.68 64.2 24.7
LM15X | 1.00-
AS 130 1.34 0.09 19 0.32 36 27.1 0.31 20.1 30.8
kl\SA X 0.11-0.33 | 0.2 0.01 44 0.01 48 85.2 0.2 83.5 18.3
Pericarp
thick- IM9X |0.15
s AS 0.6 0.25 0.01 41 0.01 43 92.3 0.22 82 11.9
(cm)
LM15X | 0.12-
AS 0.55 0.3 0.01 32 0.02 43 53.9 0.15 479 29.3

CONCLUSION Genetic variability, correlation and path coefficient analysis

re o ' o o ] 1 of yield and quality traits in pumpkin (Cucurbita moschata

The characters viz., days to 50% germination, node of first male duch ex poir.). Bang, . Plant Breed. Genet. 2013; 26(1): 25-33.

and female flower, sex ratio, fruit length, average fruit weight and

shelf life, fruit yield and duration of harvesting recorded high 9. Kumar S, Singh R, Pal A K. Genetic variability, heritability,

heritability (>60%) coupled with high GAM (>20%), indicates genetic advance, correlation coefficient and path analysis in

traits governed by additive gene action and further crop improve- bottle gourd. Indian J. Hort. 2008; 64(2): 163 168.

ment can be done through direct selection. 10. Johnson H W/, Robinson H F, Comstock R E. Principles of

The characters viz., Average fruit weight, days to first female flow- plant breeding. Genetic and environmental variability in soy-

er, sex ratio, average fruit weight, node of male and female flow- beans. Agron. J. 1960; 47:314-318.

ers, days to 50% femflle fléwering and fruit diameter essimatoed 11. Rani K R, Raju S, Reddy K R. Variability, correlation and

moderate value 9f heritability coupled with moderate (30 A)—§O /9 ) path analysis studies in bitter gourd (Momordica charantia L.).

values of genetic advance (10%-20%) over mean (GAM), indi- Agric. Sci. Digest. 2015; 35 (2): 106-110.

cates equal contribution of additive and non - additive gene ac-

tion so selection as well as heterosis breeding would be effective ~ 12. Ahmed B, Masud M AT, Zakaria M, Hossain M M, Mian M

for these traits. A K. Variability, correlation and path co-efficient analysis in

pumpkin (Cucurbita moschata duch ex poir.). ]. Appl. Life Sci.

Based on the performance of all the three crosses for qualitative Int. 2018; 16(1): 1-8.

and quantitative traits in F3 generations, from the present study, '

it may be concluded that, cross LM 9 x AS was superior to LM 13 Kumar S, Kumar D, Kumar R, Thakur K'S, Dogra B S. Es-

3 x AS and LM 15 x AS. Hence this cross may be forwarded for timation of genetic variability and divergence for fruit and

further improvement in longmelon. quality traits in cucumber (Cucumis sativus L.) in North-West-

ern Himalayas. Uni. J. Plant Sci. 2013; 1(2): 27-36.
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