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Abstract: A field experiment was undertaken during the year 2017-2018 in kharif season at Kittur Rani
Channamma College of Horticulture, Arabhavi to study the genetic variability, heritability and genetic advance
in Cucumber (Cucumis sativus L.) genotypes for productivity traits. The experiment was laid out in randomized
block designs with two replications. A total of 21 local collection of cucumber genotypes were used in the
present study. Genetic variability, heritability, genetic advance and genetic gain for different characters were
studied. Analysis of variance revealed significant differences among the genotypes for all the traits studied
indicating the presence of sufficient variability in the studied material. The phenotypic coefficient of variation
(PCV) was higher than genotypic coefficient of variation (GCV) and the difference between PCV and GCV was
narrow for most of the characters revealing little influence of the environment in the expression of these traits.
The maximum phenotypic, genotypic coefficient (PCV and GCV), heritability in broad sense (h ) and genetic2

advance as per cent mean (GAM) was observed for number of leaves per vine, number of branches per vine,
node at first male flower, node at first female flower, number of male flowers per vine, number of female flowers
per vine, sex ratio, fruit diameter, total number of fruits per vine, average fruit weight, fruit yield per vine, fruit
length, number of seeds per fruit and seed yield per fruit.
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INTRODUCTION can be grown in both summer and rainy season, but it

Cucumber (Cucumis sativus L.) is one of the most Being primary centre of origin, India has accumulated
popular vegetable of family cucurbitaceaewith diploid wide range of variability in this crop. In spite of large
chromosome number of 14. It is an ideal summer vegetable number of varieties available in India, only few are
crop chiefly grown for its edible tender fruits, preferred as promising. This fact draws the attention of plant breeder
salad ingredient, pickles and desert fruit and as a cooked for its improvement. Genetic variability plays an important
vegetable.Cucumber has got cooling effect, so in the role in selecting the best genotypes for making
eastern countries; fruits are often used as cooling improvement in yield and yield attributing characters as
vegetable. It is ideal for people suffering from jaundice well as to select the potential parent for hybridization
and allied diseases and also very much useful in programme. Heritability is an index for calculating the
preventing constipation. Seeds contain oil, which is relative influence of environment on expression of traits,
helpful for brain development and body smoothness. it becomes very difficult to judge how much of variability
Hence, it is being used in Ayurvedic preparations [1]. is heritable and how much is non-heritable. 
Cucumber is a highly cross pollinated crop and usually Therefore, the present investigation was carried out
monoecious in nature preferring warm weather and bright to study variability, heritability and genetic advance for
light for its better growth and development. However, it 24characters in local collections of cucumber genotypes.

cannot tolerate cold injury.
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MATERIALS AND METHODS RESULTS AND DISCUSSION

The present investigation was carried out at the Analysis of Variance and Genetic Variability: The
research block of Biotechnology and crop improvement analysis of variance revealed highly significant
during Kharif season in the year 2017-18. Experimental differences among the genotypes for all the characters
material consisted of 21 local collections of cucumber studied (Table 2) at both one and five per cent level of
genotypes. The details of the genotypes used in this significance. The extent of variability present in 21
study are presented in Table 1. The experiment was laid genotypes of cucumber was measured in terms of range,
out in Randomized Block Design (RBD) with two mean, phenotypic coefficient of variation (PCV),
replications. All the scientific agronomic package of genotypic coefficient variation (GCV), heritability (broad
practices was followed to raise a healthy crop. sense) and genetic advance as per cent of mean (GAM).

Experimental Data: Five plants per replication in each heritability (bs) and expected genetic advance are
accession were tagged for recording the biometrical presented in Table 3.
observations like vine length (cm), number of nodes per
vine, number of leaves per vine, number of branches per Genotypic and Phenotypic Coefficient of Variance: The
vine, days to first male flowering, days to first female GCV, which gives a picture of extent of genetic variability
flowering, days to 50 per cent flowering, node at first male in population ranged from 6.05 per cent (days to first fruit
flower, node of the first female flower, number of male harvesting) to 45.89 (seed yield per fruit). There was a
flowers per vine, number of female flowers per vine, sex narrow difference between PCV and GCV for all the traits
ratio, days to first fruit harvest, fruit length (cm), fruit (Table 3 and Fig. 1) indicating little effect of environment
diameter (cm), flesh thickness (cm), average fruit weight on these traits. High GCV and PCV were observed for
(g), number of fruits per vine and fruit yield per vine (kg). number of leaves per vine (38.38, 39.32), number of
The estimation of mean, variances and standard error were branches per vine (36.07, 39.08), node at first male flower
worked out by adopting standard methods [2]. (28.76, 34.58), node at first female flower (20.26, 23.19),
Phenotypic and genotypic co-efficient of variations were number of male flowers per vine (21.52, 23.10), number of
calculated as suggested [3]. Heritability in broad sense [4] female flowers per vine (28.22, 29.76), sex ratio (31.10,
and genetic advance (GA) [5] were estimated by the 35.72), fruit diameter (21.44, 24.12), total number of fruits
formula given by respective scientist. per vine (36.53, 37.49), average fruit weight (29.13, 31.73),

Table 1: List of cucumber genotypes used in the present study

1] KRCCH-CC-1
2] KRCCH-CC-2
3] KRCCH-CC-3
4] KRCCH-CC-4
5] KRCCH-CC-5
6] KRCCH-CC-6
7] KRCCH-CC-7
8] KRCCH-CC-8
9] KRCCH-CC-9
10] KRCCH-CC-10
11] KRCCH-CC-11
12] KRCCH-CC-12
13] KRCCH-CC-13
14] KRCCH-CC-14
15] KRCCH-CC-15
16] KRCCH-CC-16
17] KRCCH-CC-17
18] KRCCH-CC-18
19] KRCCH-CC-19
20] KRCCH-CC-20
21] Arabhavi local

The estimates of various components of variability,

fruit yield per vine (37.90, 38.92), fruit length (31.72, 33.63),
number of seeds per fruit (32.00, 33.40), seed yield per fruit
(45.89, 46.88) and seed test weight (23.32, 25.92)
respectively indicating that these traits can be improved
by simple selection [6-9]. Low GCV and PCV were
observed  for  traits  like  days to first fruit harvesting
(6.05, 9.36) indicating that this trait can not be improved
through simple selection and can be improved through
hybridization.

Heritability and Genetic Advance as per Cent Mean:
Traits like vine length (84, 35.86)), number of nodes per
vine (57, 24.89), number of leaves per vine (95, 77.18),
number  of  branches  per vine (85, 68.59), days to first
male flowering (49, 12.69), days to first female flowering
(47,  11.03,  node  at  first male flower (69, 49.29), node of
the first female flower (76, 36.48), number of male flowers
per  vine  (86,  41.31), number of female flowers per vine
(89,  55.09),  sex ratio (75, 55.76), fruit length (88, 61.65),
fruit diameter (78, 39.25), flesh thickness (45, 18.66),
average  fruit  weight  (84, 55.09), number of fruits per vine
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Table 2: Analysis of variance for 24 characters in cucumber genotypes
SN Character Replication 1 Treatment 20 Error 20
1 Vine length (Cm) 359.04 1818.79** 152.84
2 Number of leaves per vine 640.38 1321.35** 31.98
3 Number of branches per vine 1.40 2.09** 0.16
4 Number of nodes per vine 32.77 10.36** 2.87
5 Node at first male flower 4.21 1.43** 0.26
6 Node at first female flower 0.09 2.39** 0.32
7 Days to first male flowering 18.00 30.66** 10.34
8 Days to first female flowering 504.74 34.29** 12.24
9 Days to 50 per cent flowering 392.23 50.63* 21.10
10 Number of male flowers 582.40 497.60** 35.16
11 Number of female flowers 74.80 11.93** 0.64
12 Sex ratio 51.92 19.14** 2.63
13 Days to first fruit harvesting 73.60 35.46* 14.55
14 Number of fruits per vine 13.48 7.91** 0.20
15 Average fruit weight (g) 4414.67 7374.32** 629.50
16 Fruit yield per vine (Kg) 0.74 0.46** 0.01
17 Fruit length (cm) 114.34 66.18** 3.86
18 Fruit diameter (cm) 15.78 3.67** 0.43
19 Flesh thickness (cm) 0.85 0.24** 0.09
20 Number of seeds per fruit 1219.86 4767.24** 204.07
21 Seed yield per fruit (g) 1.39 4.10** 0.08
22 Seed length (cm) 0.02 0.04** 0.01
23 Seed width (cm) 0.01 0.008** 0.003
24 Test weight (g) 1.69 0.50** 0.05
**Significant at 1 per cent 
* Significant at 5 per cent

Table 3: Estimation of genetic parameters for different traits in cucumber 
Range
----------------------

SL.No Characters Mean Min Max GCV PCV h GAM2

1 Vine length (cm) 152.39 103.7 218.00 18.93 20.60 84 35.86
2 Number of leaves per vine 66.14 28.50 117.00 38.38 39.32 95 77.18
3 Number of branches per vine 2.72 1.35 4.72 36.07 39.08 85 68.59
4 Number of nodes per vine 12.14 8.25 15.87 15.98 21.15 57 24.89
5 Node at first male flower 2.66 1.4 3.95 28.76 34.58 69 49.29
6 Node at first female flower 5.02 2.85 7.80 20.26 23.19 76 36.48
7 Days to first male flowering 36.48 26.00 43.25 8.73 12.41 49 12.69
8 Days to first female flowering 42.65 31.00 49.25 7.78 11.31 47 11.03
9 Days to 50 per cent flowering 53.24 40.50 61.85 7.21 11.24 41 9.53
10 Number of male flowers 70.64 47.80 102.35 21.52 23.10 86 41.31
11 Number of female flowers 8.41 4.40 14.55 28.22 29.76 89 55.09
12 Sex ratio 9.23 4.2 15.35 31.10 35.72 75 55.76
13 Days to first fruit harvesting 53.4 48.00 61.75 6.05 9.36 41 8.06
14 Number of fruits per vine 5.37 2.62 9.62 36.53 37.49 94 73.31
15 Average fruit weight (g) 199.32 93.55 349.00 29.13 31.73 84 55.09
16 Fruit yield per vine (Kg) 1.25 0.61 2.5 37.90 38.92 94 76.03
17 Fruit length (cm) 17.59 6.00 26.2 31.72 33.63 88 61.65
18 Fruit diameter (cm) 5.93 4.00 8.62 21.44 24.12 78 39.25
19 Flesh thickness (cm) 2.02 1.27 2.8 13.48 20.06 45 18.66
20 Number of seeds per fruit 149.23 57.62 257.75 32.00 33.40 91 63.16
21 Seed yield per fruit (g) 3.08 0.42 6.75 45.89 46.88 95 92.55
22 Seed length (cm) 0.85 0.64 1.16 14.45 19.75 53 21.79
23 Seed width (cm) 0.42 0.32 0.52 11.17 17.84 39 14.14
24 Test weight (g) 2.03 0.55 2.85 23.32 25.92 80 43.21
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Fig. 1: Phenotypic coefficient of variation and genotypic coefficient of variation for different characters in cucumber
genotypes

Fig. 2: Heritability and genetic advance over mean for different characters in cucumber genotypes
X1=Vine length X11= Number of female flowers X21=Seed yield per fruit
X2=Number of leaves per vine X12=Sex ratio X22=Seed length
X3=Number of branches per vine X13= Days to 1  fruit harvest X23=Seed widthst

X4=Number of nodes per vine X14=Fruit diameter X24=Test weight
X5= Node at first male flower X15= Flesh thickness
X6 = Node at first female flower X16= Number of fruits per vine
X7= Days to first male flowering X17=Average fruit weight
X8= Days to first female flowering X18=Fruit yield per vine
X9= Days to 50% flowering X19=Fruit length
X10= Number of male flowers X20=Number of seeds per fruit

(94, 73.31), fruit yield per vine (94, 76.03), number of seeds expression of these characters as it was evident by narrow
per fruit (91, 63.16), seed yield per fruit(95, 92.55), seed gap between genotypic and phenotypic coefficients of
length (53, 21.79) and test weight (80, 43.21) showed high variation. Genotypic and phenotypic coefficients of
to medium heritability (broad sense) and genetic advance variation were moderate to high for all the character
as per cent over mean (Fig. 2) indicating additive gene studied except for days to first male flowering. High
action of these traits [6-11]. Whereas, seed width showed heritability coupled high genetic advance as per cent
low heritability and medium genetic advance as per cent mean was obtained for all the characters indicating simple
mean (39, 14.14) indicating non-additive gene action. selection would be sufficient for these traits to bring

CONCLUSION

Analysis of variance revealed highly significant
difference among the accessions for all the characters 1. Robinson, R.W. and W.D.S. Decker, 1999. Cucurbits.
studied. Environmental influence was very less on Cab Int, Uni. press, Cambridge.

genetic improvement.
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