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An investigation was done with 22 genotypes and 1 check variety (KPCH-1) of parthenocarpic
cucumber, with the objective to study the genetic variability, correlation and path analysis of yield and
yield contributing traits. The magnitude of PCV was higher than GCV for all the characters taken under
the study. Higher heritability coupled with high genetic advance as per mean was observed in number of
flowers per node followed by ascorbic acid, total soluble solid, number of nodes per vine, thickness of

ABSTRACT

flesh, inter-nodal length and node to first flower. Yield per vine was significantly and positively
correlated with number of fruits per vine, average fruit weight, and number of nodes per vine, number of

flowers per node, span of harvest, fruit length and ascorbic acid at phenotypic and genotypic levels. Path
coefficient analysis revealed vine length had maximum direct effect towards yield per vine followed by
number of flowers per node, ascorbic acid, node to first flower, span of harvest, days to first flower, shelf

life and number of fruits per vine.
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Introduction

Cucumber (Cucumis sativus L.) commonly known
as khira in India. It is an important member of the
family cucurbitaceae and believed to be originated in
Himalayan foothills. Cucumber is commercially grown
throughout India ranging from North Western
Himalayan region to Southern peninsular region. The
immature fruit are rich source of carbohydrates, Ca, P
and vitamin C yield is a complicated variable governed
by genetic factors that interact with the environment.
The rate of success in any crop improvement breeding
programme is defined by the genetic variability present
in the population and the selection of the desired one.
For efficient selection, it is necessary to investigate the
nature of desired characters' associations with other
characters, as well as their genetic variability. Path
coefficient provides a better index for selection than
correlation coefficient, thereby partitioning correlation
coefficient into direct and indirect effects of different
characters. It gives idea about the contribution of each
independent character on dependent character i.e.

yield. Therefore, the present study was undertaken to
understand the nature and magnitude of variability,
heritability, correlation coefficient and path analysis
for different quantitative parameters in parthenocarpic
cucumber.

Materials and Methods

The experiment was carried out at the Polyhouse
complex of Department of Horticulture (Vegetable and
Floriculture) Bihar Agricultural College, Bhagalpur,
during spring-summer months of 2021. The experiment
was laid out in 3 replications by Randomized Block
Design on raised beds. Twenty-three genotypes of
parthenocarpic cucumber including 1 check (KPCH-1)
were used in experiment. The seeds were raised in pro
trays to get healthy and uniform seedlings and 30 days
old healthy seedlings were transplanted in double row
planting (50 cmx50 cm) system at naturally ventilated
polyhouse and the plant were trained on single trellis.
The observations were recorded on five randomly
selected plants in each replication for seventeen
characters viz., days to first flower, node to first
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flower, number of flowers per node, inter-nodal length
(cm), number of nodes per vine, days to first picking,
span of harvest (days), average fruit weight (g), fruit
length (cm), fruit diameter (cm), thickness of flesh
(cm), number of fruits per vine, yield per vine (kg),
vine length (cm) at last harvest, TSS (°Brix), ascorbic
acid (mg/100 g), shelf life (days).The phenotypic
correlation  coefficients(PCV) and  genotypic
correlation coefficients (GCV), heritability (h’bs) and
genetic advance were computed as per recommended
by Burton and de Vane (1953), Lush (1940) and
Johnson et al. (1955). Coefficients correlation
measures the degree of association among two or more
variables were computed as given by Al-Jibouri et al.
(1958).The path coefficient was analyzed as
recommended by Dewey and Lu (1959).

Results and Discussion

The estimates of phenotypic and genotypic
coefficients of wvariability play important part in
predicting amount variation present in the genotypes
taken under study. The magnitude of PCV was higher
than GCV indicating presence of variation due to both
genetic factors and environmental factor in present
investigation, Similar result was observed by
Choudhary et al. (2015), Singh et al. (2017), Shah et
al. (2018), Karthick er al. (2019) and Mehta (2020)
also found higher PCV estimates than GCV in yield
and its contributing characters. Estimates of different
parameters of variability for seventeen characters in
parthenocapic cucumber has been presented in Table 1.
High level of GCV and PCV were recorded for number
of flowers per node which indicate ample scope for
enhancement through simple selection. Similar finding
was reported by Singh et al. (2017) and Mehta P
(2020).

Table 1 : Estimates of different parameters of variability for seventeen characters in parthenocapic cucumber

Genetic
Characters Range GM | PCV | GCV Hertt‘;:)l;lhty f;:;;fe Ag:a:;:ce
of mean
Days to first flower 26.80-32.93 | 29.87 | 7.59 | 5.18 46.59 2.18 7.28
Node to first flower 3.27-4.80 4.15 | 13.04 | 11.38 76.09 0.85 20.45
Number of flowers per node 1.00-2.20 1.64 | 21.80 | 20.76 90.64 0.67 40.71
Days to first picking 39.80-47.40 | 43.64 | 6.58 | 4.05 37.91 2.24 5.14
Average fruit weight(g) 119.73-143.07 | 128.03 | 6.48 | 4.84 55.73 9.53 7.44
Fruit length(cm) 14.77-20.73 16.80 | 9.80 | 8.46 74.61 2.53 15.06
Fruit diameter (cm) 3.02-3.90 346 | 7.15 | 545 58.20 0.30 8.57
Thickness of flesh(cm) 1.02-1.30 1.14 7.89 | 7.42 88.56 0.16 14.39
Number of nodes per vine 22.20-34.40 | 2940 | 12.68 | 11.95 88.75 6.82 23.18
Vine length (m) 2.39-3.15 2.83 | 7.73 | 5.81 56.58 0.26 9.01
Inter-nodal length(cm) 7.22-11.78 10.03 | 12.93 | 11.80 83.26 2.23 22.18
Number of fruits per vine 25.60-31.47 28.24 | 7.22 | 4.26 34.74 1.46 5.17
Span of harvest (days) 48.47-58.67 | 53.01 | 6.36 | 4.88 59.03 4.10 7.73
Yield per vine (kg) 3.14-3.96 3.59 | 836 | 5.32 40.48 0.25 6.97
Total soluble solid(°Brix) 2.57-3.87 322 | 10.04 | 9.71 93.55 0.62 19.34
Ascorbic acid (mg/100 g) 1.97-3.26 248 | 13.97 | 13.70 96.25 0.69 27.69
Shelf life (days) 4.27-6.27 546 |10.92 | 9.60 77.37 0.95 17.40

Heritability and advances were identified to be
crucial for selection parameters. Genetic variation,
together with heritability, would provide a more
accurate  assessment of  selection efficiency.
Heritability estimation becomes significant when
genotypic coefficients of variation provide information
about the amount of variation existing for a certain trait
across genotypes. The heritability of a character is the
percentage of its variability that is passed down to
offspring. According to Johnson et al. (1955),

heritability estimates were classed as low when less
than 30%, moderate between 30 and 60%, and high
when greater than 60%.

Estimates  for  heritability  indicate  the
effectiveness with which selection can be expected for
exploiting the existing genetic variability (Burton and
Dewane, 1952). In this experiment high heritability
was observed by ascorbic acid (96.25 %) followed by
number of flowers per node (90.64 %), total soluble
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solid (89.75 %), number of nodes per vine (88.75 %),
thickness of flesh (88.56 %),inter-nodal length (83.26
%), node to first flower (76.09 %), yield per vine
(78.14 %), number of fruits per vine (78.01 %), shelf
life (77.37 %) and fruit length (76.27 %). Earlier
workers have also obtained similar results, viz, high
heritability for fruit length, number of fruits per vine,
node to first flower, and yield per vine (Pushpalatha et
al. 2016; Singh et al. 2018; Shah et al. 2018 and
Gangadhara et al. 2019), (Gaikwad et al. 2011;
Pushpalatha ef al. 2016 and Pal et al. 2017), shelf life
and number of nodes per vine (Pushpalatha et al.
2016), ascorbic acid Singh et al. 2017), total soluble
solid Ranjan et al. (2015), number of flowers per node
Mehta (2020) and inter-nodal length Singh et al.
(2018).

When the estimate of genetic advance
accompanies heritability, then the prediction of genetic
gain under selection is more accurate (Johnson et al.,
1955).The classification of genetic advance as per cent
of mean has been given by (Johnson et al. 1955) as
low, when less than 10%, moderate when 10-20% and
high when greater than 20%.Higher heritability
coupled with high genetic advance as % mean was
observed in number of flowers per node (90.64 %,
40.71 %) followed by ascorbic acid (96.25 %, 27.69
%), total soluble solid (89.75 %, 22.35 %), number of
nodes per vine (88.75 %, 23.18 %), thickness of flesh
(88.56 %, 14.39 %),inter-nodal length (83.26 %, 22.18
%) and node to first flower (76.09 %, 20.45 %). Earlier
similar result was observed for number of flowers per
node by Mehta P (2020), ascorbic acid Singh et al.
(2017), node to first flower (Ranjan et al.
2015;Gangadhara et al. 2019 and Karthick et al. 2019),
inter-nodal length Singh ef al. (2018) and number of
node per vine (Pushpalatha et al. 2016 and Karthick et
al. 2019). It was found that when high heritability is
coupled with high genetic advance, additive gene
action is responsible for the inheritance of these
attributes, implying that the attributes can be improved
by simple selection. Burton and De Vane (1953)
proposed that genetic coefficients of variability,
together with heritability estimates, may be used to
predict the degree of improvement predicted by
selection.

The understanding of the degree of interaction of
yield with different yield contributing characteristics is
vital since yield is not an independent character but
rather the outcome of interactions between a number of
characters as well as environmental interactions. Each
character's phenotypic expression is determined by its
genotype, environment, and their interaction with one
another. Furthermore, each trait is likely to be
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influenced by the action of genes present in plant
genotypes as well as by the environment, making it
impossible to evaluate this complicated attribute
directly. As a result, a correlation study of yield with
various characteristics was performed to determine the
yield factors that contributed. Correlation coefficient at
genotypic (G) and phenotypic (P) level between yield
and yield attributes for seventeen characters of twenty-
three genotype of parthenocarpic cucumber shown in
Table 2. Higher correlation values of genotypic
correlation coefficients than their corresponding
phenotypic correlation coefficients for most of the
characters under investigation indicating high heritable
nature of characters. Earlier similar finding was
reported by Singh et al. (2017), Sharma et al. (2018),
Karthick er al. (2019) and Manivannan et al. (2020).
From the correlation table, the yield per vine showed
positiveand significant correlation with number of
fruits per vine (1.329, 0.703), average fruit weight
(0.621, 0.368), number of nodes per vine (1.143,
0.645), number of flowers per node (1.159, 0.725),
span of harvest (1.111, 0.544) at both genotypic and
phenotypic level whereas inter-nodal length (-1.035, -
0.662), days to first flower (-1.027, -0.426), node to
first flower (-0.564, -0.277) and days to first picking (-
0.993, -0.459) was significantly and negatively
correlated at both genotypic and phenotypic level.
Earlier studies observed a positive significant
correlation of yield per vine with number of fruits per
plant and average fruit weight (Depaa ef al., 2018;
Kumar et al., 2019 and Mehta, 2020) and for span of
harvesting and number of nodes per vine Kumar et al.
(2011) whereas negative significant correlation with
days to first flower and days to first picking (Singh et
al., 2018 and Rajawat et al., 2018) and inter-nodal
length Mehta (2020). In order to understand effects of
different independent characters or in combination
with other characters on yield, path coefficient analysis
gives clear idea about degree of association among the
characters for performing selection process. Direct and
indirect effect of different traits on yield per vine at
genotypic (G) and phenotypic (P) level has been
presented in Table 3. Number of flowers per node,
ascorbic acid, shelf life, vine length and number of
fruits per vine and span of harvest had positive direct
effect towards yield per vine at both genotypic and
phenotypic level. Earlier similar result was observed
for number of fruits per vine (Ahirwar et al., 2017,
Karthick et al., 2019 and Mehta, 2020). For number of
flowers per node and vine lengthSingh et al. (2017)
whereas for span of harvest Kumar et al. (2011). While
Days to first picking, fruit length, number of nodes per
vine and inter-nodal length had negative direct effect
towards yield per vine.
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Genetic variabilityand character association in parthenocarpic cucumber (Cucumis sativus L.)

under protected cultivation

Earlier similar result was observed for days to first
picking and inter-nodal length by Ahirwar ef al. (2017)
and Kumar et al. (2018). Singh et al. (2017) and
Gangadhara et al. (2019) whereas for number of nodes
per vine Karthick er al. (2019). Horticulture trait which
has high positive direct effect on yield per vine under
protected cultivation indicating true relationship with
yield per vine and direct selection for such trait will be
rewarding.

Conclusion

All the characters studied were significant,
indicating that presence of genetic variability which can
be exploited in crop improvement program. High level of
PCV, GCV, heritability and genetic advance as of %
mean found in number of flowers per node. Number of
fruits per vine, average fruit weight, number of nodes per
vine, number of flowers per node, span of harvest was
highly significant and positively correlated with yield per
vine. The path coefficient analysis revealed that the
number of flowers per node, ascorbic acid, shelf life, vine
length and number of fruits per vine and span of harvest
have direct positive phenotypic and genotypic effect on
yield. These findings showed that direct selection on the
basis of above characters will be rewarding for crop
improvement in cucumber.
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