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ABSTRACT

The experiment was conducted to work out variability, heritability, genetic advance and interrelationship
using twelve genotypes of cucumber (Cucumis sativus L.). GCV and PCV were highest for number of fruits
per vine; whereas lowest estimate was recorded for days to first harvesting and days to last harvesting. The
high heritability showed by vine length and number of fruit per vine and as compare to other characters,
whereas days to last  harvesting, showed lower value of heritability. Genetic advance in percentage of
mean was found highest for number of fruits per vine show that these characters are under the control of
additive gene action and that environmental factors have a lesser influence on the expression of these traits,
thus further development of these traits through direct selection. The path coefficient analysis revealed
high and positive direct is possible effect on fruit weight and days to last harvesting. As a result, these traits
turned out to be important components of fruit yield thus direct selection effective via these two traits.
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Introduction

Cucumber (Cucumis sativus L.) an important crop of
cucurbitaceous family cultivated widely in the tropi-
cal and sub-tropical regions. After tomatoes, cab-
bage and onions, it is the fourth most valuable veg-
etable (Sandeep Kumar, et al., 2013).Cucumber fruit
is versatile and is used in salads, pickles, and des-
serts. Cucumber is useful in lowering high and low
blood pressure because of its high potassium con-
tent 50-80 mg/100g (Kashif et al., 2008).Cucumber
pulp has 2.16 g carbohydrate dietary fibre (0.7g),
total sugars (1.38g), glucose (0.63g), fructose (0.75g)
and starch (0.08g) thereby considered an ideal diges-
tive fruit with higher water content. (Department of

agriculture, U.S. 2010). In addition, consumption of
cucumber has additional health benefits, i.e. antican-
cer activity, skin diseases, high and low blood pres-
sure treatment; bone health etc (Jony et al., 2013).

The understanding of genetic architecture and
direct and indirect selection parameters of agro-
nomically important traits helps in deciding the type
of variety to be developed and the breeding meth-
odology to be followed in a particular growing situ-
ation. In this context to develop high yielding inbred
line varieties, it is essential to screen germplasm
lines for gene action, combining ability and nature
and magnitude of heterosis for different characters
(Shrivastav et al., 2020).

The farmers are facing many problems while cul-
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tivating cucumber. Farmer is not getting the im-
proved varieties of cucumber cultivation. Therefore
there is immense need to development of wider
adaptive multiple resistance/tolerance as well as
high yielding with quality are important (Shrivastav
et al., 2022).

Materials and Methods

The present investigation was conducted during
summer season of 2021 and 2022, at experimental
farm, Department of Genetics and Plant Breeding,
Lovely Professional University, Phagwara, Punjab
(31°13' 26.4720'' N and 75°46' 14.8728'' E.) A diverse
group of 12 genotypes of cucumber (Cucumis sativus
L.) were used as experimental material. The selected
genotypes exhibiting sufficient amount of variation
was grown with respect to morphological and im-
portant economical traits. The experiments con-
ducted three replications and in a randomised block
design. The Five plant from each plot were ran-
domly selected for recording the observations on the
following traits  days to first female flower (DFFF),
days to first male flower (DFMF), node number at
first female flower (NFFF), first fruit bearing node
(FFBN), days to first harvest (DFH), fruit weight (g)
(FW), fruit length (cm) (FL), fruit diameter (cm)
(FD), internodal length (IL), vine length (VL), num-
ber of fruits per vine (NFPV), fruit yield per vine
(FYPV) and days to last harvest (DLH). The re-
corded data were analyzed as suggested by Panse
and Sukhatme (1985) for analysis of variance. The
genotypic and phenotypic coefficient of variance

was calculated as per the formula suggested by Bur-
ton and De Vane and Johnson et al., (1953) for heri-
tability and genetic advance. The direct and indirect
path were obtained according to the method given
by Dewey and Lu et al., (1959). The statistical analy-
sis of the data was carried out using R Studio soft-
ware and Variability statistical package. The repli-
cated mean values of data were subjected to analy-
sis of variance.

Results and Discussion

Analysis of variance revealed significant variation
for most of the traits except Internodal length (0.88),
Node number of first female flowers (0.56) and Fruit
diameter (0.52) traits under study (Table 1). The es-
timation of variability parameter i.e., Phenotypic
(PCV) and Genotypic (GCV) coefficient of variation
for yield and other characters are presented in
(Table 2). Genotypic coefficient of variation and phe-
notypic coefficient of variation were highest for
number of fruit per vine (34.73 and 34.79, respec-
tively) whereas lowest estimate of GCV and PCV
was recorded for Days to first harvesting (0.89 and
1.17, respectively) and Days to last harvesting. For
several features in cucumber, the coefficients of ge-
notypic and phenotypic variability were moderate
to high, according to Rastogi and Arya (1990),
Kumar et al., (2008), and Mehdi and Khan (2009).

Variation at the phenotypic level involves a mix
of genetic and environmental diversity, which
makes selection difficult. As a result, the most im-
portant characteristics are genetic variability, specifi-

Table 1. Pooled analysis of variance for yield and its contributing traits in cucumber for 2021 and 2022

Sr. Character Source of Variance
No. Replications Genotypes Error

Degree of freedom 2 11 22

1. Days to first female flower 6.65** 163.64** 0.91
2. Days to first male flower 0.814 98.95** 0.57
3. Node number at first female flower 0.005 0.56 0.15
4. First fruit bearing node 0.017 2.34* 0.15
5. Days to first harvest 0.097 4.61** 1.95
6. Fruit weight (g) 16.15** 2299.01** 110.18
7. Fruit length (cm) 0.015 6.15** 0.45
8. Fruit diameter (cm) 0.014 0.52 0.02
9. Internodal length 0.04 0.88 0.06
10. Vine length 0.07 329.95** 0.81
11. Number of fruits per vine 0.07 55.89** 0.17
12. Fruit yield per vain 129.61** 3189.99** 94.35
13. Days to last harvest 19.43** 12.37** 4.41
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cally additive genetic variability, which a breeder is
most interested in range, mean, coefficient of varia-
tion, and heritability analysis for selection of elite
genotypes. This also indicates the role of the envi-
ronment in causing the variance. Phenotypic varia-
tion is composed of genotypic and environmental
variability, there by not to be considered as a tool for
effective selection result, since it has been influenced
by environmental factors. For a plant breeder, ge-
netic diversity, (additive genetic), is important be-
cause it indicates positive genetic gain through se-
lection.

The estimation of heritability and genetic ad-
vance as a percentage of mean is given in (Table 2).
The range of heritability for all characters varied
from 99.75% to 57.66%. vine length (99.75%) showed
highest percentage of heritability as compare to
other characters followed by number of fruit per
vine (99.69%), days to first female flower(99.44%)
and characters, mainly, days to first male flower
(99.42%), fruit yield per vine (97.04%), fruit diameter
(95.57%), fruit weigh t(95.21%), first fruit bearing
node (93.36%), fruit length (92.68%) and internodal
length(92.42%), showed moderate value of heritabil-
ity. characters, namely, node number at first female
flower (72.22%), days to last harvesting (64.34%)
and days to first harvesting (57.66%), showed lower
value of heritability.

Genetic progress refers to the improvement in a
population’s genetic makeup that can be achieved
through character selection. It is determined by the
heritability of phenotypic variation and the selection
differential of the breeder. Genetic progress is influ-
enced by the amount of genetic variability, the size
of the masking effect of genetic expression (environ-

mental influence) and the strength of selection.
Genetic advance as percentage of mean was

found highest for number of fruits per vine (71.45%)
followed by fruit length (15.77%). Characters
namely, vine length (22.47), days to first female
flower (20.84), internodal length(20.19), fruit yield
per vine (19.99), first fruit bearing node (17.34), fruit
weight (16.82), fruit diameter (15.83) and days to
first male flower  (15.62) showed moderate value of
genetic advance and node number of first female
flower (7.47), days to last harvesting (2.21) and days
to first harvesting (1.39) were recorded for low value
of genetic advance as percentage of mean. The phe-
notypic coefficient of variation (PCV) was higher

Table 2. Estimation of coefficient of variation and genetic parameters in cucumber 2021-2022

Sr.No. Character ˜ 2g ˜ 2p GCV (%) PCV (%) h2
(bs)(%) GA GA (%)

1 Days to first female flower 27.12 27.27 10.14 10.17 99.44 10.69 20.84
2 Days to first male flower 16.39 16.49 7.60 7.62 99.42 8.31 15.62
3 Node number at first female flower 0.06 0.09 4.27 5.02 72.22 0.45 7.47
4 First fruit bearing node 0.36 0.39 8.71 9.01 93.36 1.20 17.34
5 Days to first harvest 0.44 0.77 0.89 1.17 57.66 1.04 1.39
6 Fruit weight (g) 364.80 383.16 8.37 8.57 95.21 38.39 16.82
7 Fruit length (cm) 0.95 1.02 7.95 8.26 92.68 1.93 15.77
8 Fruit diameter (cm) 0.08 0.08 7.85 8.03 95.67 58.39 15.83
9 Internodal length 0.13 0.14 10.19 10.60 92.42 0.73 20.19
10 Vine length 54.85 54.99 10.92 10.93 99.75 15.23 22.47
11 Number of fruits per vine 9.28 9.31 34.73 34.79 99.69 6.26 71.45
12 Fruit yield per vain 515.93 531.66 9.85 10.00 97.04 46.09 19.99
13 Days to last harvest 1.32 2.06 1.34 1.67 64.34 1.90 2.21

Fig. 1. Diagram for Phenotypic Path coefficient analysis
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than genotypic coefficient of varia-
tion (GCV) and the difference be-
tween PCV and GCV was narrow
for most of the characters showing
less influence of the environment in
the expression of such like traits.
Since it is a measure of success in
segregating genotypes via selection,
knowing about genetic parameter
would be helpful in improving the
performance of a breeding system
Saikumar P. et al., (2020).

Correlation studies

The phenotypic correlation values
were higher than genotypic correla-
tion values in most of cases effect of
environment is added for develop-
ment of traits. The character, num-
ber of fruit per vine (rg =0.6957, rp

=0.6927) exhibited highly significant
and positive genotypic as well as
phenotypic correlation (Table 3)
with days to first female flower and
days to first male flower. The char-
acter, number of fruit per vine ex-
hibited highly significant and nega-
tive genotypic as well as phenotypic
correlation (Table 3) with days to
first male flower and days to first fe-
male flower.

The yield components showed
various types of association each
other. As a result, it was found that
under normal sowing conditions,
days to first female flower, days to
first male flower, node number at
first female flower, first fruit bear-
ing node, days to first harvesting,
fruit weight, fruit length, fruit diam-
eter, internodal length, vine length,
number of fruit per vine, fruit yield
per vine and days to last harvesting
were the most important traits and
may contribute considerably to-
wards fruit yield per vine. The in-
teraction of yield components
would improve in increasing yield
levels; accordingly, more emphasis
needs to be placed on these compo-
nents while selecting better cucum- T
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First season (Spring 2021) Second Season (Spring2022)
Plate 1. Phenotypic expression of cucumber fruits in two different seasons

Table 4. Phenotypic path coefficient analysis showing direct (diagonal and bold) and indirect effects of various characters
in cucumber.

Character 1. DFFF 2. DFMF 3. NFFF 4. FFBN 5. DFH 6. FW 7. FL 8. FD 9. IL 10. VL 11.NFPV 13. DLH

1. DFFF 0.1656 0.0589 -0.0138 0.0663 -0.0060 -0.0044 0.0664 -0.0315 -0.0430 0.0255 0.0049 -0.0017
2. DFMF -0.0142 -0.0401 0.0097 0.0050 0.0077 0.0197 0.0166 -0.0090 0.0142 0.0139 -0.0278 0.0136
3. NFFF 0.0071 0.0207 -0.0855 0.0267 0.0227 -0.0070 -0.0153 -0.0104 0.0276 -0.0483 0.0038 -0.0245
4. FFBN -0.1115 0.0349 0.0870 -0.2787 0.0011 -0.0372 -0.1938 0.1759 0.0160 -0.0435 0.1213 -0.0468
5. DFH 0.0055 0.0291 0.0404 0.0006 -0.1521 0.0231 -0.0055 0.0530 0.0031 -0.0147 0.0163 -0.0032
6. FW -0.0214 -0.3914 0.0657 0.1066 -0.1211 0.7978 0.3011 0.2684 -0.0717 -0.0644 -0.2449 0.0035
7. FL -0.3600 0.3719 -0.1605 -0.6247 -0.0324 -0.3390 -0.8983 0.4884 0.1643 -0.2554 0.3594 -0.3713
8. FD 0.0709 -0.0837 -0.0454 0.2354 0.1299 -0.1254 0.2027 -0.3729 0.0178 0.0636 -0.2034 -0.0872
9. IL 0.2780 0.3793 0.3459 0.0614 0.0216 0.0962 0.1957 0.0510 -1.0701 0.1017 0.1948 -0.4707
10. VL -0.1009 0.2282 -0.3705 -0.1024 -0.0635 0.0530 -0.1865 0.1119 0.0624 -0.6560 0.2216 -0.1994
11. NFPV -0.0167 -0.3942 0.0255 0.2477 0.0611 0.1747 0.2277 -0.3103 0.1036 0.1922 -0.5690 -0.0172
13. DLH -0.0096 -0.3130 0.2645 0.1547 0.0192 0.0041 0.3810 -0.2157 0.4055 0.2803 0.0279 0.9219
12. FYPV -0.1071 -0.0993 0.1629 -01014 -0.1116 0.6553 0.0918 0.1988 -0.3705 -0.4052 -0.0950 -0.1086
Partial R² -0.0177 0.0040 -0.0139 0.0283 0.0170 0.5228 -0.0825 -0.0741 0.3965 0.2658 0.0541 -0.1001

ber varieties.

Path Coefficient Analysis

The path coefficient analysis indicated high and
positive direct effect on fruit weight (0.7978) and
days to last harvesting (0.9219). Thus these charac-
ters turned out to be major components of fruit yield
thus direct selection effective via these two traits.
The trait number of fruit per vine exhibited positive
and high indirect effect via Fruit length (0.3594) so
indirect selection revered via above mention traits.
According to Hasan et al., (2015) there was positive
and significant association of Fruit weight and days
to last harvesting. Ahirwar et al., (2017) observed
high positive direct effect of fruit weight and days to
last harvesting of cucumber which showed the im-

portance of fruit weight for figuring the yield in cu-
cumber.

Conclusion

From the results, it can be concluded that substantial
amount of genetic variations for yield and its com-
ponents traits studied material. The genotypes had
a high genotypic and phenotypic coefficient of
variation, heritability and a high value of genetic
advance for the number of fruit per vine, vine
length, days to first female flower, and days to last
harvesting. It indicating that these traits are under
the control of additive gene action and that environ-
mental factors have a less influence on the expres-
sion of these traits, with the possibility of further
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development of these traits through direct selection.
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