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1. INTRODUCTION

Cucumber (Cucumis sativus L.) is one of the most popular vegetable of family
cucurbitaceae with chromosome number of 2n=14 and comprises of 117 genera and 825
species in warmer parts of the world (Gopalakrishnan, 2007). It is an ideal summer

vegetable crop chiefly grown for its edible tender fruits.

The genus Cucumis consists about 30 species distributed over two distinct
geographical areas, south east of Himalayan group and African group. According to De
Condole (1982), cucumber is indigenous to India and seems to have spread eastwards to
China and westwards to Asia Minor, North Africa and Southern Europe. It has been
cultivated in India for more than 3000 years and records indicate that it was used for
food by ancient Egyptians, Greeks and Romans. It was grown in France in 9™ century
and in England during 14" century. Columbus was supposed to have brought cucumber
to America. China is considered as secondary centre of diversity, where it occupies
second largest area among vegetables after Chinese cabbage. It was cultivated almost
throughout in the middle ages and was common in France in 9™ century, in England in

1327 A.D (Thamburaj et al., 2014).

Cucumber is nutritionally very rich in vitamins and minerals. It has property of
cooling effect and in the eastern countries; fruits are often used as cooling vegetable.
The fruit of cucumber are eaten as salad, desert fruit, pickles in immature stage and as a
cooked vegetable. They are mainly used as refreshing material due to their low energy
content. One hundred gram of edible cucumber fruit contain 96 g water, 0.6 g protein,
0.1 g fat, 2.2 g carbohydrate, 45 IU vitamin A, 0.03 mg vitamin B1, 0.02 mg vitamin
B2, 0.3 mg Niacin, 12 mg vitamin C, 12 mg calcium, 0.3 mg iron, 15 mg magnesium
and 24 mg Phosphorus (Alcazar et al., 1983). It is ideal for people suffering from
jaundice and allied diseases and also very much useful in preventing constipation. It
also acts as an appetizer. Seeds contain oil, which is helpful for brain development and
body smoothness. Hence, it is being used in Ayurvedic preparations (Robinson and
Decker Walter., 1999). Besides this, the whole fruit is used in cosmetic and soap

industries.



Several sex forms occur in cucumber viz., monoecious, gynoecious,
andromonoecious and hermaphrodite. Monoecious sex form is a predominant one. It is
highly cross pollinated crop due to monoecious and gynoecious sex forms. It prefers
warm weather and bright light for its better growth and development. However, it can

be grown both in summer and rainy season.

In India, it is cultivated in an area of 74000 ha with annual production of 1142
metric tonnes (Anon., 2017). Karnataka is the largest producer of cucumber with
production of 126.90 thousand tonnes with highest area of about 8.14 thousand hectares
(Anon., 2017). Haveri, Mandya, Belgaum, Koppal, Hassan and Udupi are the main
districts of cultivation. In India, there are many standard varieties and hybrids have been
released, but there is thrust to increase the production to meet the growing population of
India. To achieve this, we need to overcome major constraints like pest and disease
problems, develop location specific varieties having desirable horticultural and quality

traits, and to make available their seeds to the farmers at a reasonable price.

Germplasm evaluation and characterization for economically important traits are
prerequisite for genetic improvement of crop. Because of the genetic diversity in
cucumber there is opportunity to select superior types and obtain improvement in yield.
The presence of variability provides opportunity for improvement of different
quantitative and qualitative characters. The study of variability for various characters is
pre requisite for a plant breeder to develop a high yielding variety with good quality. It
is important to study genotypic coefficient of variation (GCV), phenotypic coefficient
of variation (PCV), heritability (h?), genetic advance over mean (GAM), which would
help to increase the efficiency of selection. This work can help to reveal information
about economically useful genetic variability in cucumber for breeding program.

Cucumber is highly cross pollinated crop and native of India, exhibit
considerable variation for different traits, but very meagre work has been done for the
improvement of local types. Therefore, evaluating locally adopted cucumber genotypes
for commercial cultivation is priority area of research in improving the productivity,
uniformity, fruit quality and market acceptance. With this background, it is worthy to
take up the present investigation to have desirable horticultural and quality traits.
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Keeping the above considerations in view, the present investigation entitled
“Assessment of genetic variability in local collections of cucumber (Cucumis sativus L.)

genotypes for productivity traits’” was planned with following objectives.

» To study the genetic variability for growth, quality, yield and earliness in

cucumber genotypes

» To study the character association and path analysis among the yield related

traits
> Assessment of extent of genetic diversity existing in local cucumber collections

> ldentification of superior cucumber genotypes for productivity related traits



2. REVIEW OF LITERATURE

A number of studies have been made with regard to variability of important
characters in cucumber. A brief review of literature available on various aspects of the

present investigation has been brought out under the following sub-heads:

2.1 Genetic Variability

2.2 Character association
2.3 Path coefficient analysis
2.4 Genetic divergence

2.1 Genetic variability studies

Genetic variability is the basis of all crop improvement programmes. Higher the
amount of variability in the population, greater is the scope for its improvement by
selection. The importance of genetic variability was perceived by Vavilov (1951) for the
first time and advocated that wide range of variability provides better scope for
selecting a desirable genotype. Knowledge of heritability for different traits seems to be
essential for any crop improvement programme because the heritable component is the

consequence of genotype and inherited from generation to generation.

Wright (1921) reported that heritability comprised of additive and non-additive
components and it is the former, which responds to selection. A thorough knowledge
regarding the amount of genetic variability existing for different characters is necessary
for initiating any crop improvement programme. Greater the genetic variability in the
available germplasm, better will be the chances for selecting superior genotypes
(Simmonds, 1962). Hence, an insight into the magnitude of heritable variability present
in the gene pool of a crop species is of utmost importance to a plant breeder for starting
a judicious plant breeding programme. A review of information pertaining to genetic

variability for different characters in cucumber has been presented in below:



Table 1. Review of literature on mean, range, heritability, GCV, PCV and GAM in cucumber.

Sl.

PCV

GAM

No. Character Range Mean | GCV (%) (%) (%) h? (BS) References
1 Vine length | 102.30-261.50 | 179.20 36.60 36.61 | 75.40 99.97 | Ud-Din et al. (2006)
(cm) N N 4464 | 5711 | - 6111 | Afangideh et al. (2007)
105.79-140.23 | 122.79 6.10 6.22 12.31 96.00 | Hanchinmani et al.(2011)
120-218 204.54 3.31 3.44 6.56 92.49 | Arunkumr et al. (2011)
118.23-157.53 | 136.46 - - 2.55 7.56 | Singh et al. (2011)
-- -- 15.91 24.43 21.3 42.40 | Veenaetal. (2012)
145-268 206.00 12.81 21.97 15.51 99.60 | Yadav etal. (2012)
267.25-381.25 | 334.50 -- -- -- -- Golabadi et al. (2013)
166.52-227.04 | 185.23 6.33 9.30 8.78 0.46 Ranjan et al. (2015)
-- 143.67 78.29 78.32 231.6 99.91 | Chikezie et al. (2016)
186.06-249.13 | 205.86 | 7.17 7.95 | 1334 | 81.44 |Rajwatetal. (2017)
196.67-249.15 - 12.01 | 12.03 | 2457 | 99.55 |Kandaswamy .R. (2017)
170.33-290.00 | 199.47 17.46 18.09 34.71 93.1 Monisha et al. (2017)
1.47-3.20(mt) 2.24 16.86 29.99 0.44 31.59 | Chandan Singh et al. (2018)




Sl. PCV | GAM | h*(BS)
0,
No. Character Range Mean | GCV (%) (%) (%) References
2 Number of -- -- 75.31 124.63 -- 36.51 | Afangideh et al. (2007)
leaves per vine
- 24.81 52.33 52.80 26.51 98.23 | Chikezie et al. (2016)
3 Number of 4.60-9.60 7.92 6.98 8.74 11.49 63.80 | Arunkumr et al. (2011)
branches per . .
vine 1.50-6.50 3.55 34.04 36.37 | 65.62 87.60 | Hanchinmani et al. (2011)
1.43-3.20 2.32 18.57 2499 | 48.69 99.57 | Yadav et al. (2012)
0.87-3.07 2.66 -- -- -- -- Golabadi et al. (2013)
- 2.16 83.20 89.65 3.44 86.13 | Chikezie et al. (2016)
7.20-11.26 8.80 13.79 16.29 71.64 24.04 | Rajwat et al. (2017)
4.43-12.93 7.63 38.70 39.27 78.50 97.10 | Monisha et al. (2017)
4 Number of 11.00-23.80 20.92 5.67 6.66 9.94 72.43 | Arunkumr et al. (2011)
nodes per vine
8.50-17.50 12.01 19.77 20.03 40.21 97.40 | Hanchinmani et al. (2011)
-- -- 13.84 15.12 26.11 83.82 | Veenaetal. (2012)
14.00-28.00 21.03 22.75 24.14 | 44.12 88.80 | Monisha et al. (2017)




NS(I)'. Character Range Mean | GCV (%) P(gjo\; GAM (%) " (BS) References
5 Days to first -- -- 8.10 8.75 94.57 16.72 | Yadav et al. (2012)
male flowering - - 6.38 6.62 | 92.96 | 12.63 |Basavarajeshwari et al.(2014)
- 28.52 17.49 17.81 10.10 96.51 | Chikezie et al. (2016)
30.86-36.46 34.07 5.27 5.45 3.57 93.44 | Rajwat et al. (2017)
30.32-46.68 39.62 8.45 12.13 4.80 48.44 | Chandan Singh et al. (2018)
- 38.33 13.32 13.72 10.18 93.77 | Chikezie et al. (2016)
_ 35.33-39.86 38.02 2.88 3.75 4.57 59.13 | Rajwat et al. (2017)
Days to first
6 female 33.25-39.25 -- 4.99 5.94 6.12 70.72 | Kandaswamy . R. (2017)
flowering 40.67-60.33 44.93 12.18 13.96 21.90 76.20 | Monisha et al. (2017)
33.78-53.35 44.66 10.51 12.90 7.80 66.37 | Chandan Singh et al. (2018)
7 Node at first 3.67-5.46 4.44 10.11 15.22 13.83 44.11 | Rajwat et al. (2017)
male flower
3.33-7.50 5.42 15.21 25.25 1.02 36.29 | Chandan Singh et al. (2018)
2.60-7.75 4.18 26.28 27.59 52.76 90.72 | Ud-Din et al. (2006)
3.35-5.35 4.40 12.76 13.48 24.90 89.70 | Hanchinmani et al. (2011)
8.27-10.13 9.14 -- -- 2.51 12.14 | Singhet al. (2011)
8 Node at first 4.51-7.60 6.03 12.71 16.21 20.58 56.22 | Yadavetal. (2012)
female flower | 7251125 - 11.47 | 16.28 | 16.64 | 49.63 |Kandaswamy .R. (2017)
4.46-6.80 5.36 12.78 1514 | 2221 71.22 | Rajwat et al. (2017)
1.00-3.00 1.76 39.32 41.57 76.70 89.50 | Monisha et al. (2017)
2.33-9.50 7.04 24.07 29.97 2.80 64.54 |Chandan Singh et al. (2018)




Sl.

PCV

GAM

Character Range Mean | GCV (% h? (BS References
No. . O 0y | @) (B3)
9  |Number of male| 155.00-190.00 173.50 5.43 5.58 10.91 94.98 |Arunkumr et al. (2011)
flower '
-- -- 20.92 89.85 -- 5.42 |Afangideh et al. (2007)
10 Number of 106.00-200.06 | 147.91 19.62 20.79 38.14 89.04 |Rajwat et al. (2017)
female flower ..
- 12.50 35.37 35.88 8.98 97.17 |Chikezie et al. (2016)
8.25-16.45 12.60 26.54 27.68 5.88 91.92 |Ud-Din et al. (2006)
-- -- 29.44 81.31 -- 13.11 |Afangideh et al. (2007)
11 | Days to 50 per 42.00-55.00 46.91 5.21 5.97 9.39 76.32  |Arunkumr et al. (2011)
cent flowering ..
- 3.56 47.92 49.22 3.42 94.79 [Chikezie et al. (2016)
14.00-28.53 21.28 19.28 21.54 35.56 80.14 |Rajwat et al. (2017)




NS!;. Character Range Mean | GCV (%) F();)\)/ CEOA/O';/I h? (BS) References
12 Days to first 54.70-70.80 63.92 10.21 10.43 20.58 95.79 | Ud-Din et al. (2006)
fruit harvest |45 50.58.00 | 54.18 | 477 | 505 | 930 | 89.40 |Hanchinmanietal. (2011)
40.00-49.00 44.38 4.38 5.63 7.01 60.48 | Arunkumr et al. (2011)
43.24-58.27 50.97 6.54 6.55 13.47 99.74 | Yadav et al. (2012)
-- -- 8.26 9.93 14.14 69.20 | Kumar et al. (2013)
45.66-50.53 48.27 3.08 3.26 6.00 89.41 | Rajwat et al. (2017)
51.10-64.10 -- 6.89 7.32 13.37 88.64 | Kandaswamy . R. (2017)
69.33-80.67 74.00 5.08 6.67 7.97 58.00 | Monisha et al. (2017)
35.01-55.05 | 4372 | 828 | 1535 | 402 | 2907 |ChandanSinghetal. (2018)
4.25-7.39 5.75 20.39 21.61 | 39.47 89.00 | Ud-Din et al. (2006)
-- -- 53.93 70.48 -- 58.56 | Afangideh et al. (2007)
2.50-11.00 5.65 33.10 35.20 64.14 88.50 | Hanchinmani et al. (2011)
Total number of 8.00-18.00 14.10 17.70 16.31 | 30.97 84.94 | Arunkumr et al. (2011)
12 fruits per vine 3.40-6.00 4.69 -- -- 7.14 15.34 | Singhetal. (2011)
7.84-13.80 10.82 16.12 16.44 | 32.98 98.66 | Yadav et al. (2012)
-- -- 18.00 16.06 | 29.52 79.60 | Kumar et al. (2013)
3.50-9.10 6.93 27.30 26.80 -- 96.41 | Basavarajeshwari et al. (2014)
8.1-13.06 10.04 14.20 1551 | 26.79 83.83 | Rajwat et al. (2017)
4.00-8.78 6.15 18.90 | 28.39 | 1.59 44.34 | Chandan Singh et al. (2018)




Sl.

PCV

GAM

Character Range Mean | GCV (% h? (BS References
No. 9 @)1 0 | (%) (B3)
14 |Total fruit yield 0.90-2.75 1.47 37.08 39.50 70.74 87.40 | Ud-Dinetal. (2006)
per vine (kg) .
-- -- 60.66 85.79 -- 50.22 | Afangideh et al. (2007)
4.00-6.6 5.65 9.98 10.36 19.81 92.81 | Arunkumr et al. (2011)
0.45-3.63 1.34 59.19 60.75 | 118.80 94.90 | Hanchinmani et al. (2011)
1.41-2.59 2.00 18.53 21.52 36.60 99.58 | Yadav etal. (2012)
183.00-290.00 | 230.68 15.16 15.18 31.19 99.77 | Ud-Din et al. (2006)
275.00-440.00 | 407.87 3.77 4.12 7.11 83.68 | Arunkumr et al. (2011)
96.70-320.40 | 21454 24.27 26.13 46.43 86.30 | Hanchinmani et al. (2011)
97.75-230.43 | 164.00 11.16 11.26 23.20 99.91 | Yadav et al. (2012)
. -- -- 25.20 27.19 48.11 85.90 | Kumar et al. (2013)
15 Average fruit
weight (g) 310.30-479.25 | 388.73 14.99 15.50 -- 93.49 | Basavarajeshwari et al. (2014)
-- 88.00 | Kandaswamy (2017)
0.48-1.46 -- 27.94 29.79
50.00-157.00 | 113.73 37.13 37.96 74.83 95.70 | Monisha et al. (2017)

oT



Sl.

PCV

GAM

No. Character Range Mean | GCV (%) (%) (%) h? (BS) References
12.45-28.32 18.28 31.27 31.80 63.29 96.68 |Ud-Din et al. (2006)
16  |Fruit length (cm) - -- 17.13 30.73 -- 32.89 |Afangideh et al. (2007)
25.50-33.50 29.42 4.10 5.76 6.02 50.72  |Arunkumr et al. (2011)
10.91-35.79 20.32 48.63 29.69 56.88 93.00 |Hanchinmani et al. (2011)
13.78-20.67 16.57 -- -- 7.14 24.34 [Singh et al. (2011)
13.80-24.94 19.37 15.02 15.12 30.93 100.00 |Yadav et al. (2012)
12.88-17.27 15.12 -- -- -- -- Golabadi et al. (2013)
-- -- 20.47 21.63 39.92 89.60 |Kumar et al. (2013)
15.16-20.14 17.98 8.28 9.30 -- 80.66 |Basavarajeshwari et al. (2014)
-- 15.03 25.41 25.88 7.73 96.43 |Chikezie et al. (2016)
12.38-19.33 16.22 11.66 11.92 23.50 95.67 |Rajwat et al. (2017)
25.47-45.53 -- 16.43 16.53 33.65 98.80 |Kandaswamy . R. (2017)
6.42-23.68 16.24 27.65 30.20 | 8.47 83.84 |Chandan Singh et. al, (2018)
3.90-6.45 5.61 16.60 19.21 29.59 74.80 |Ud-Din et al. (2006)
4.20-7.50 6.00 11.6 13.37 20.87 75.73  |Arunkumr et al. (2011)
2.11-5.64 4.03 19.48 20.67 37.84 88.90 |Hanchinmani et al. (2011)
3.07-4.63 4.05 -- -- 6.82 24.08 [Singh et al. (2011)
17 Fruit diameter 2.80-4.25 3.52 11.34 11.51 22.96 99.98 |Yadav et al. (2012)
(cm) 2.46-3.07 2.62 -- -- -- -- Golabadi et al. (2013)
-- 15.58 28.49 28.95 9.00 96.81 |Chikezie et al., (2016)
3.17-4.19 3.62 5.57 10.60 6.03 27.59 |Rajwat et al. (2017)
6.26-15.38 -- 26.85 26.87 55.26 99.83 |Kandaswamy R. (2017)
2.44-5.48 3.69 21.22 28.12 1.22 56.96 |Chandan Singh et al. (2018)

TT



Sl.

PCV

GAM

h? (BS)

0]
No. Character Range Mean | GCV (%) (%) (%) References
18 | Flesh thickness
(cm) 1.00-1.75 1.26 15.88 13.16 -- 75.79 |Basavarajeshwari et al. (2014)
19 N“mpbeerff?l‘:iieeds 111.02-300.08 | 174.82 | 3722 | 37.41 - 99.04 [Basavarajeshwari et al. (2014)
2.01-2.98 2.49 13.77 | 15.40 | 2514 | 99.39 |Yadav etal. (2012)
20 | Seedtestweight|  (57.3 g 1.89 3428 | 37.04 - 85.02 [Basavarajeshwari et al. (2014)
15.58-25.30 - 1217 | 1221 | 2498 | 99.33 |Kandaswamy R. (2017)
17.43-30.19 25.95 10.02 17.44 3.08 33.05 [Chandan Singh et al. (2018)
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Table 2 : Reviews on genetic divergence in Cucumber

Inter cluster distance

Intra cluster distance

Divergence contributing

Sl. No. of No. of Max Min Max Min characters Reference
No. | Genotypes | clusters
studied
1 31 16 IV and XII -- I v -- Rao et al. (2003)
2 45 8 IV and V -- VII -- -- Chandrashekar et al.
(2006)
3 31 7 [and 111 | Illand IV I i Fruit length, fruit breadth and Sharma and Sharma.
(4.875) (4.221) (1.319) (0.769) fruit weight. (2006)
Fruit length, fruit diameter,
4 58 8 VI and I and IV -- -- Average fruit weight and Faruk et al. (2010)
VIl yield per plant.
Fruits per vine and fruit
5 18 8 VI and [l and VI I VIl length Gaikwad et al. (2011)
VI (5.33) (5.41) (0.00)
(11.24)
6 45 8 IVandV | Illand IV VII v -- Hanchinmani and patil.
(2626.05) | (160.55) | (196.55) (62.71) (2011)

€T



Table 2: Continued..

sl Gel\rllg.tofes No. of Inter cluster distance | Intra cluster distance Divergence contributing
No. yp clusters Max Min Max Min characters Reference
studied
7 20 4 \ -- | and 1l -- -- Maryam et al. (2012)
8 22 4 Il and Il | and IV 1 v -- Afroz et al. (2013)
(27.666) (6.865) (1.284) (0.707)
9 30 4 Il and I11 I and 111 IV and | Il and I11 Fruits per plant and fruit Kumar et al. (2013)
length
10 7 3 I and I | and 111 I I -- Hasan et al. (2015)
(4.078) (1.011) (0.165) (0.00)
11 16 5 \Y -- -- -- -- Chikezie et al.
(2016)
12 46 7 IV and [l and VI v [l and VII -- Chandan et al. (2017)
VI (7.32) (8.81) (0.000)
(25.49)

VT



Table 2. Continued..

Sl.

No.

No. of
Genotypes
studied

No. of
clusters

Inter cluster distance

Intra cluster distance

Max

Min

Max

Min

Divergence contributing
characters

Reference

13

56

10

IV and
VIl

| and V

VIl

IX and X

Fruit yield per ha, average
fruit weight, number of
fruits per vine, number of
branches per vine, fruit
length, fruit width, number
of leaves per vine and days
to first harvest

Rai et al. (2018)

14

13

Il and IV

| and 11

Number of fruits per vine,
average fruit weight, fruit
length, fruit diameter,
number of leaves per vine
and days to first harvest

Shah et al. (2018)

ST



2.2 Character association

Yield is a complex character and is governed by polygenic system. Moreover, it
is highly influenced by environmental fluctuations. The correlation study indicates the
degree of inter relationship of plant characters for improvement of yield as well as
important quality parameters in any breeding programme. It measures the degree of
association either in positive or in negative direction. Correlation among traits and with
yield is important in indirect selection of genotypes for yield improvement (Machikowa
and Laosuwan, 2011). Significant and positive correlation between two characters
suggests that these characters can be improved simultaneously in a selection programme
(Nwofia et al. 2015) and selection for one will translate to selection and improvement of
the other (Fayeun et al., 2012).

Phenotypic correlation is the observable correlation between two variables,
which includes both genotypic and environmental effects. Genotypic correlation on the
other hand, is the inherent association between two variables and it may be due to
pleotropic action of genes or linkage or both. Environmental correlation arises entirely

due to environmental effects.

The studies on correlation provide an estimate of association between the
various characters. The estimates of correlation between the various characters in a crop
are of utmost importance in an efficient breeding programme. The data available to the
plant breeder on two or more plant characteristics of a sample or a group of strains of a
particular crop help immensely in estimating the degree of association among them. The
degree of relationship is generally measured in terms of statistical correlation co-

efficient, which varies from—-1to + 1.

Saikia et al. (1995) studied correlation in eight genotypes of cucumber and
observed that yield per plant had strong positive association with vine length, number of
primary branches per plant, leaf area, fruiting percentage, number of fruits per plant,

fruit weight and fruit length, at both genotypic and phenotypic levels.
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Correlation study in twenty six lines of cucumber carried out by Singh (1997)
revealed significant positive correlations of days to first female flower anthesis, sex
ratio, fruit length, fruit diameter, thousand seed weight and vine length with fruit
weight. Number of fruits per plant also showed significant and positive correlation with
fruit yield per plant whereas, the traits like node number bearing first female flower
showed negative and significant correlation with fruit yield per plant. Genotypic
correlation coefficients were higher in magnitude than phenotypic correlation
coefficients for all the traits studied.

Tripathi (1997) carried out the inter relationship study among different
horticultural traits in cucumber and found that fruit yield per plot had positive and
significant correlation with number of fruits per plant, fruit weight, fruit length at
genotypic level and with number of fruits per plant at phenotypic level. Fruit yield per
plant had positive and significant correlation with number of fruits per plant, fruit length
and fruit weight.

Wu et al. (1997) studied four selected inbred lines of cucumber to find out the
genetic correlation of seven agronomic characters and revealed that number of fruits per
plant, average fruit weight, fruiting rate and leaf area were positively related to yield,

whereas days to flowering and vine length were negatively correlated with yield.

Correlation analysis was carried out by Meng et al. (1999) in eight selected
gynoecious inbred lines. Results revealed that yield had positive genetic correlation
with single fruit weight, number of fruits per plant, leaf area and vine length. Whereas,
no significant genetic correlation was found between yield and number of primary

branches per plant.

Ram et al. (2001) recorded that biological yield per plant had positive and
significant correlation with yield and number of fruits per plant, whereas it was
negatively and significantly correlated with fruit length and diameter.

Highly positive and significant correlation of fruit weight, fruit length and fruit
diameter with fruit yield was recorded by Singh et al. (2002) while studying ninety
eight hybrids of cucumber. The genotypic correlation coefficients were higher than the
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phenotypic correlation coefficients for all the traits, which indicated strong inherent

association among these traits.

Verma (2003) carried out the correlation studies among different horticultural
traits in twenty five genotypes of cucumber and reported that fruit weight had positive
and significant correlation with days to first picking, fruit length and fruit yield per
plant. Further, days to first female flower anthesis had positive and significant
correlations with number of days to first picking at both phenotypic and genotypic

levels.

Rao et al. (2004) recorded that fruit yield was positively correlated with fruit
weight, fruit length and flesh thickness whereas, it was negatively correlated with node
number bearing first female flower and days to first female flower anthesis at both

genotypic and phenotypic levels.

Correlation study was carried out by Ying et al. (2004) in eight selected lines of
gynoecious parthenocarpic cucumber for six agronomic characters. They observed
positive genotypic correlation of yield with single fruit weight, number of fruits per
plant, leaf area and vine length but no significant genetic correlation was found between
yield and number of primary branches per plant.

While studying fifteen cucumber genotypes, Dhiman and Chander (2005)
reported that the genotypic correlations were higher than the phenotypic correlations for
the characters viz. total number of fruits per plot, fruit length, fruit diameter, days to
first male flower anthesis, days to first female flower anthesis, fruit index, number of
fruits per hill and fruit yield. Number of fruits per hill expressed high positive

correlations with yield and total number of fruits per plot.

Character association study in thirty five diverse genotypes of cucumber was
carried out by Kumar (2006). Results revealed that number of fruits per plant, fruit
length, fruit diameter and fruit weight had positive and significant correlation with yield
per plant, at both genotypic and phenotypic levels whereas, node number bearing first
female flower, days to first female flower anthesis and days to marketable maturity
showed negative correlation with yield per plant. In all the traits studied, the genotypic
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correlation coefficients were slightly higher in magnitude than phenotypic correlation

coefficients.

Genetic correlation study was carried out in USA in eleven exotic genotypes
from Nigeria and six indigenous cucumber cultivars by Afangideh and Uyoh (2007).
Linear correlation analysis showed that number of fruits per plant and length of vine
were significantly and positively associated with yield, while days to first female flower
anthesis and days to fifty per cent flowering showed negative correlation with yield.

Parihar et al. (2007) evaluated forty five F; hybrids along with fifteen lines and
three testers of cucumber and estimated the phenotypic and genotypic correlation
coefficients among the characters observed. Highly significant and positive association
was found between fruit yield per plant with number of fruits per plant, average fruit
weight, fruit length, vine length and number of nodes per vine. Further, association of
vine length with fruit length and number of nodes per vine was positive and significant
whereas, fruit length showed significant negative association with days taken to first

female flower anthesis.

Kumar et al. (2008) studied character association in twenty five diverse
cucumber genotypes. The fruit yield per plant was found to be significantly and
positively associated with number of primary branches per plant and number of nodes
bearing female flowers per plant. Whereas, significant and negative correlation was
recorded for yield with hundred seed weight; days to first fruit harvest with fruit length
and fruit length with number of nodes bearing female flowers per plant.

Hanchinamani and Patil (2008) evaluated forty five cucumber genotypes and
recorded positive and significant association of yield with vine length, internodal
distance, number of primary branches per plant, number of nodes per plant, fruit length,
fruit diameter, flesh thickness, average fruit weight, number of marketable and
unmarketable fruits per plant and total number of fruits per plant. Strong association of

these traits revealed that selection based on these traits could ultimately improve yield.

Mohd and Khan (2009) recorded significant positive correlation of fruit yield
per plant with fruit weight and number of fruits per plant at both genotypic and
phenotypic levels. Further, average fruit weight exhibited significant positive
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correlation with fruit length whereas fruit length had negative correlation with number

of fruits per plant.

Singh et al. (2009) assessed fifteen diverse cucumber genotypes and recorded
positive and significant correlation of number of fruits per plant with number of primary

branches per plant and fruit weight.

Hossain et al. (2010) while studying fifty eight cucumber accessions recorded
highly positive and significant correlation of fruit length, fruit diameter, average fruit
weight and number of fruits per plant with yield per plant.

Yadav et al. (2010) evaluated twenty diverse genotypes of cucumber and
recorded correlation of number of days taken for fifty percent germination with number
of days to first female flower anthesis. Whereas, correlation of the former was reported
to be negative and non significant with seed cavity of fruit, fruit diameter and fruit
weight. At the phenotypic level, fruit yield per plant was positively and significantly
correlated with number of primary branches per plant, number of fruits per plant, node
number bearing first female flower and hundred seed weight. The trait, number of
primary branches per plant exhibited highest positive and significant correlation with
fruit yield. Whereas, maximum negative association was noted for node number bearing

first male flower with fruit yield.

Arunkumar et al. (2011) recorded positive significant correlation of number of
marketable, unmarketable and total fruits per plant, fruit length, fruit diameter, average
fruit weight, number of primary branches per plant, number of nodes per plant and vine
length with fruit yield. Whereas, fruit yield showed negative and significant correlation

with days to first male and female flowering and days to first harvest.

Correlation study carried out by Kumar et al. (2011) in thirty cucumber
genotypes revealed that yield had significant positive association with number of
marketable fruits per plant, fruit length and fruit diameter, average fruit weight, harvest
duration, total soluble solids, seed germination percentage, seed vigour index-1 and II,
while significant negative correlations were observed with node number bearing first
female flower, days to marketable maturity, severity of powdery mildew, anthracnose
and angular leaf spot both at phenotypic and genotypic levels.
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Bhardwaj and Kumar (2012) carried out correlation analysis between yield and
seed characters namely, germination percentage, seedling dry weight, seedling length,
vigour index | and Il in thirty genotypes of cucumber. Results indicated that dry
seedling weight had highest positive and significant correlation with yield, seed vigour

index I, seed vigour index |1, seedling length and germination percentage.

Ullah et al. (2012) evaluated twelve cucumber genotypes and recorded positive
significant correlation of fruit diameter, fruit weight, number of leaves per plant,
number of fruits per plant, flesh thickness with yield as well as with plant height
whereas, days to first harvest showed negative significant correlation with yield,
indicating that early maturing varieties have lower yields while late maturing varieties
have higher yield. Similarly, there was positive significant relationship between number
of leaves per plant and fruit diameter, flesh thickness and fruit weight, plant height and
fruit length, leaves per plant and flesh thickness. Whereas, fruit length was negatively

and significantly correlated with number of fruits per plant.

Veena et al. (2013) studied thirty eight cucumber genotypes and recorded
maximum positive correlation of hundred seed weight with yield per plant. Similarly,
number of fruits per plant, average fruit weight, fruit length, flesh thickness and seed

cavity length had significant positive correlation with yield.

Genetic correlation study in twenty four cucumber genotypes carried out by
Khan et al. (2015) revealed that yield was positively correlated with fruit length, fruit
diameter and vine length. Further, number of fruits per plant had positive and significant

association with fruit diameter and vine length.

Correlation study conducted in thirty genotypes by Saheb et al. (2017) revealed
that yield per plant had positive significant association with average fruit weight, fruit
length, diameter, marketable fruits per plant, harvest duration, vine length, primary
branches per plant, seed length, hundred seed weight, germination percentage, seed
vigour index | and Il. Whereas, yield per plant had negative significant correlation with
node number bearing first female flower, days to first harvest, total soluble solids and

severity of four foliar diseases.
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Correlation studies conducted by Shweta et al. (2018), revealed that yield per
plot had positive and significant association with number of marketable fruits per plant,
average fruit weight, harvest duration, seed germination and seed vigour index-I, while
significant negative correlations were observed with node number bearing first female
flower, days to marketable maturity, anthracnose and angular leaf spot both at

phenotypic and genotypic levels.
2.3  Path co-efficient analysis

Path coefficient analysis furnishes a means of measuring the direct and indirect
effects of a variable through other variables on the end product. Yield being a complex
and polygenic character, direct selection for yield may not be reliable approach because it
is highly influenced by environmental factors. Therefore, it becomes essential to identify
the component characters, through which yield improvement could be identified. Though
correlation gives information about the components of complex character like yield, it
will not provide an exact picture of relative importance of the direct and indirect
contribution of the component characters to yield.

The technique of path coefficient analysis involves a method of partitioning the
total correlation between the dependent variable and the independent component
variables i.e., direct effect of independent variable and its indirect effect via third
variable on the dependent variable. Thus correlations in combination with path analysis
would give a better insight into cause and effect relationship between different pairs of
characters. Direct and indirect effects of plant characters on yield in different cucurbits

were reviewed briefly here under.

Path coefficient analysis carried out by Saikia et al. (1995) revealed that number
of fruits per plant had maximum direct effect on yield followed by fruit weight at
genotypic level. These traits were considered as important parameters in any selection

programme for the yield improvement in cucumber.

Singh (1997) studied path coefficient analysis in twenty six lines of cucumber
and reported that number of fruits per plant had highest positive direct effect on fruit
yield per plant followed by fruit weight, sex ratio, number of primary branches per plant,
flesh to seed cavity ratio and days to first female flower anthesis whereas, highest
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positive indirect effect was recorded by number of fruits per plant via harvest duration.
Further, days to first harvest, harvest duration and vine length had negative direct effect
on fruit yield per plant and number of fruits per plant exhibited negative indirect effect
via node number bearing first female flower, sex ratio, vine length, thousand seed weight,
rind thickness, days to first female flower appearance and fruit weight.

Path coefficient analysis carried out by Tripathi (1997) showed that number of
fruits per vine had the maximum direct and positive effect on yield per vine and also
direct positive effect of fruits per vine on yield per vine, but it was low in magnitude as
compared to its correlation coefficient. The indirect effect of number of fruits per vine via
number of primary branches and vine length was positive, resulting in positive correlation

of number of fruits per vine with yield per vine.

Wu et al. (1997) evaluated four selected inbred lines of cucumber for seven
agronomic characters and path coefficient analysis showed that the yield was affected
directly by two agronomic characters viz. number of fruits per plant and average fruit
weight, whereas yield was indirectly affected by fruiting rate and leaf area of plants.

Meng et al. (1999) studied twenty four cucumber cultivars and the study
revealed that average fruit weight, number of fruits per plant and fruit length had highest
direct effect on early yield. Results also confirmed that days from sowing to female
flowering of fifty per cent plants had a negative direct effect on early yield, whereas days
from sowing to male flowering of fifty percent plant had a positive direct effect on early

yield.

Singh et al. (2002) studied path analysis of ninety eight cucumber hybrids,
where fruit weight had highest direct effect on fruit yield. Further, fruit length and fruit
diameter had also shown direct effect on yield per plot. Whereas, the indirect effect of
other characters like fruit length though negligible, was negative, indicating that selection
for high yield via fruit length is likely to show reduction in expression of other characters.

Rao et al. (2004) studied a total of 31 cucumber genotypes of diverse origin.
Path coefficient analysis revealed that characters such as fruit weight, number of fruits
per plant, flesh thickness and node number of first female flower are highly associated

with fruits per plant.
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Ying et al. (2004) carried out path analysis in eight selected inbred lines of
gynoecious parthenocarpic cucumber and recorded that the yield was affected mostly by
single fruit weight and fruit number per plant and was indirectly affected by vine length
and leaf area.

Dhiman and Chander (2005) carried out path coefficient analysis in fifteen
diverse genotypes of cucumber and reported that number of plants per hill and number of
plants per plot had maximum direct effect on yield followed by fruit diameter.

Path analysis at phenotypic level carried out by Kumar et al. (2008) revealed
that higher and positive direct effect of number of fruits per plant followed by number of

primary branches per plant and fruit diameter on fruit yield.

Hanchinamani and Patil (2008) recorded high positive direct effect of average
fruit weight and total number of fruits per vine on fruit yield per vine through phenotypic
path coefficient analysis of forty five genotypes of cucumber. The average fruit weight
had the highest positive and direct genotypic effect on fruit yield per vine followed by the
total number of fruits per vine. Hence, it would be rewarding to lay stress on these

characters in selection programmes for increasing yield.

Singh et al. (2009) while studying fifteen diverse genotypes of cucumber,
recorded positive direct effect of number of fruits per plant and fruit weight on yield per
plant. Therefore, they suggested giving high priority to traits viz. number of primary
branches per plant, number of fruits per plant and fruit weight while selecting for yield.

Hossain et al. (2010) evaluated fifty eight long type cucumber accessions and
concluded that fruit length, fruit diameter, average fruit diameter and number of fruits per

plant had positive and direct effect on yield per plant.

Arunkumar et al. (2011) evaluated six hundred F, plants resulting from a cross
between Bheemarayana Gudi Local (BGDL) and hot season and noted maximum positive
direct effect of total number of fruits, number of primary branches and number of nodes
per vine, vine length and days to first male flower anthesis on yield whereas, traits
namely, days to first female flower anthesis, days to first fruit harvest, number of
marketable fruits per vine, fruit length, fruit diameter and number of unmarketable fruits
per vine exerted negative direct effect on yield.
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Kumar et al. (2011) carried out path analysis in thirty cucumber germplasm and
results revealed that average fruit weight had maximum positive direct effect on yield
followed by harvest duration, seed vigour index-11, severity of angular leaf spot,
anthracnose and powdery mildew, number of marketable fruits per plant and total soluble
solids whereas, negative direct effect of fruit length and diameter, seed vigour index-I,
days to marketable maturity, seed germination, fruit length and node number bearing first
female flower was observed on yield. Hence, they suggested direct selection for fruit
weight, harvest duration and number of fruits per plant with minimum disease severity

for yield improvement in cucumber.

Veena et al. (2013) recorded positive direct effects of seed cavity breadth, flesh
thickness, average fruit weight, days to first female flower anthesis and number of fruits
per plant on yield per plant whereas, node number bearing first female flower, days to
first male flower anthesis, days to first harvest and fruit diameter had negative direct

effect on yield.

While studying seven commercial cucumber cultivars of Bangladesh, Hasan et
al. (2015) reported that number of fruits per plant and fruit weight had maximum positive
direct effect on yield.

Path analysis study conducted in thirty cucumber genotypes by Saheb et al.
(2017) provided a clear picture that, harvest duration had maximum positive direct effect,
followed by marketable fruits per plant while, days to first harvest had maximum negative
direct effect followed by severity of downy mildew on yield per plant. Further, harvest
duration exerted maximum positive indirect effect via marketable fruits per plant
whereas; severity of powdery mildew showed maximum negative indirect effect via

harvest duration on yield per plant.

Path coefficient analysis study conducted in 30 genotypes by Shweta et al.
(2018) revealed that severity of powdery mildew had maximum positive direct effect on
yield per plot followed by TSS, fruit length, average fruit weight, days to marketable
maturity, number of marketable fruits per plant, seed vigour index-lI, severity of
anthracnose, harvest duration, fruit breadth, severity of angular leaf spot and seed vigour
index-11. While, negative direct effect of seed germination and node number bearing first

female flower was observed on yield per plot.
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2.4  Genetic Divergence:

Recent development in quantitative genetics had a substantial contribution in the
development of techniques to identify the genetically diverse parents for hybridization
aimed at combining desirable genes from several sources. Selection of diverse parents
belonging to distant groups leads to a wide spectrum of gene combinations for
quantitatively inherited traits. The multivariate analysis using Mahalanobis D? statistics
is a potent tool to quantify the degree of divergence at genetic level for a rational choice
of an ideal parent in a breeding programme.

Edang et al. (1971) stated that the clustering pattern could be utilized in
choosing parents for cross combinations likely to generate the highest possible

variability for various economic characters.

While formulating the cucumber crop improvement programmes, understanding
about the nature and degree of genetic divergence available in the germplasm plays a
pivotal role. It is well recognised that the use of diverse parents results in superior
hybrids and desirable recombinants. Thus the genetic divergence existing in the
population helps in selecting suitable parents for hybridization programme.

The review of literature available on genetic divergence studied in cucumber are

summarized in the Table 2.



3. MATERIAL AND METHODS

The present investigation on “Assessment of genetic variability in local
collections of cucumber (Cucumis sativus L.) genotypes for productivity traits’” was
undertaken during the year 2017-2018 in kharif season at Kittur Rani Channamma
College of Horticulture, Arabhavi. The details of the experiment, materials used and
techniques adopted in the present investigation are presented in this chapter.

3.1 Experimental site

The present experiment was conducted in the research block of Biotechnology
and Crop Improvement of Kittur Rani Channamma College of Horticulture, Arabhavi,
Gokak, Belagavi District (Karnataka). Arabhavi is situated in Northern dry zone of
Karnataka state at 16° 15° N latitude, 74° 45’ E longitude and at an altitude of 612.03

meters above the mean sea level.

Arabhavi, which comes under the Zone-Il1 of region-11 among the agro-climatic
zones of Karnataka, which has the benefits of both South-West and North-East
monsoons. The average rainfall of this area is about 522 mm, distributed over a period
of five to six months (June to November) with peak during October. The command area
receives water from Ghataprabha left bank canal from mid-July to mid-March. The

meterological data recorded during this period is given in Appendix-I.
3.2 Experimental details

3.2.1 Experimental materials

The experimental material comprised of 20 genotypes of local collections of
cucumber along with one commercial check. The details of the genotypes used in the
present study are presented in Table 1.

3.2.2 Details of the experiment
Total number of genotypes : 20 (Table 1)

Check : Arabhavi local
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Experimental design : Randomized Complete Block Design (RCBD)
Number of replication P2
Spacing : 1.5 x 1.0 meter

3.3 Cultural practices

The experimental plot was ploughed repeatedly for 2-3 times and land was
brought to a fine tilth. About 20 tones of FYM per hectare and the recommended basal
dose of fertilizers (25:50:50 kg NPK) were incorporated into the soil just before sowing.
The remaining 25 kg of nitrogen was applied as a top dress at 45 days after sowing.
Ridges and furrows were opened at a distance of 1.5 meter apart. Two seeds of each
genotype per hill were dibbled at a distance of 1 meter in a row. Irrigation, weed control
and other cultural practices were followed as per the package of practices of UHS,
Bagalkot (Anon., 2014). General view of experimental plot is presented in Plate 1.

Table 3. Details of cucumber genotypes used in the present study

SI. No. GENOTYPES
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

KRCCH-CC: Kittur Rani Channamma College of Horticulture, Cucumber Collections.
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3.4 Observations recorded

Five randomly chosen plants in each replication of each entry were labeled and
used for recording the observations. The mean of five plants were taken for analysis.
The characters studied and techniques adopted to record the observations are given

below.
3.4.1 Growth parameters
3.4.1.1 Vine length (cm)

The vine length of cucumber was measured by using meter scale from base of
the plant to the growing tip of vine at 60 days after sowing.

3.4.1.2 Number of leaves per vine
Number of leaves in each tagged plant were counted at 60 days after sowing.
3.4.1.3 Number of branches per vine

The number of primary branches that have emerged from the vine was counted
at 60 days after sowing.

3.4.2 Flowering and earliness parameters
3.4.2.1 Days to first male flowering

Number of days taken from date of sowing to the date of first male flower
appearance in each genotypes was recorded.

3.4.2.2 Node at first male flowering

Number of nodes from ground level to the node at which first male flower
appeared was counted.

3.4.2.3 Number of male flowers per vine

Total number of male flowers in five randomly tagged vines in each genotype

were counted.
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Plate 1: Early growth phase of cucumber crop

General view of cucumber experimental block
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3.4.2.4 Days to first female flowering

Number of days taken from date of sowing to the date of first female flower

appearance in each treatment was counted.
3.4.2.5 Node at first female flowering

Number of nodes from base of the plant to the node at which first female flower
appeared was recorded.

3.4.2.6 Number of female flowers per vine
Total numbers of female flowers in five randomly tagged vines were counted.
3.4.2.7 Days to 50 per cent flowering

Number of days taken from the date of sowing to the date on which 50 per cent

of vines in a plot flowered were recorded.
3.4.2.8 Days to first harvest

Number of days taken from the date of sowing to days at which first harvesting

was done.
3.4.2.9 Sex ratio

Total number of female and male flowers were counted during the peak

flowering period and sex ratio was calculated using following formula,

Number of male flowers
SeX ratio = --=----m-mm-mmmmmm oo
Number of female flowers

3.4.3 Yield parameters
3.4.3.1 Fruit length (cm)

The five randomly selected fruits were selected for measuring the fruit length.
The length of the fruit was measured from the fruit stalk to the tip of the fruit and mean

of five fruits was worked out and expressed in cm.
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3.4.3.2 Fruit diameter (cm)

The five fruits harvested from randomly selected tagged plants were used for

measuring the fruit diameter and the average was worked out and expressed in cm.
3.4.3.3 Average fruit weight (g)

The five randomly selected fruits (harvested from the five labeled vines) were
weighed using weighing scale and their mean fresh weight was recorded from first to

last harvest and expressed in grams.
3.4.3.4 Number of fruits per vine

Total number of fruits obtained in each plant was recorded from five labeled

plants and mean value per plant was worked out.
3.4.3.5 Fruit yield per vine (kg)

The total yield obtained from each vine was recorded from the five labeled

plants from first harvest to last harvest and the mean was calculated.
3.4.4 Quality parameters
3.4.4.1 Flesh thickness (cm)

The flesh thickness of cucumber fruits was measured at the broadest point of the
fruit and the mean values arrived for five individual fruits per genotype in each

replication was recorded.
3.4.4.2 Hairiness of fruit

At edible maturity stage hairiness of the fruit was recorded. Average of five

fruits was worked out and results were expressed as smooth, rough and hairy.
3.4.4.3 Bitterness

Bitterness of the fruit was recorded by randomly selecting five fruits and

evaluated by sensory evaluation.
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3.4.5. Seed parameters

3.4.5.1 Number of seeds per fruit

The seeds extracted from each fruit in each treatment and replication were

counted and the average was computed and recorded.

3.4.5.2 Seed yield per fruit (g)

Seeds from all the fruits were harvested from five tagged vines for seed
extraction purpose and the seeds were extracted and weighed. The average value was

worked out for five vines.

3.4.5.3 Seed length (cm)

Ten seeds were selected from the seeds extracted from the fruits and seed length

was measured and expressed in cm.

3.5.5.4 Seed width (cm)

Ten seeds were selected from the seeds extracted from the fruits as per the

treatment and seed width was measured using vernier calipers.

3.4.5.5 Seed test weight (g)

Hundred seeds extracted from each fruits of all genotype were weighed using

weighing scale and expressed in grams.

3.4.6 Pest and disease incidence

3.4.6.1 Powdery mildew incidence

The per cent powdery mildew incidence was recorded at 55, 70 and 85 days
after sowing as per cent leaf area infested for all the genotypes, which were scored by

following zero to four disease rating scale as given below (Girisha, 1989).
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SI. No. Per cent leaf area infected Score Reaction category
1 0 0 Immune
2 1-10 1 Resistant
3 11-25 2 Moderately resistant
4 26-50 3 Moderately susceptible
5 51-75 4 Susceptible

3.4.6.2 Fruit fly infestation (%0)

The number of fruits infested by fruit fly was counted at each harvest, total fruits
and infested fruits per genotype was worked out. Per cent incidence of fruit fly was
computed by using following formula (Nath, 1966).

Number of fruits infested
Fruit fly incidence (%) = e %100
Total number of fruits

Further genotypes were grouped into different categories based on per cent of

fruit infestation as given below.

Per cent fruit infestation Reaction categories
0-10 Resistant
11-25 Moderately resistant
26 — 50 Moderately susceptible
51-75 Susceptible
>75 Highly susceptible

3.5 Statistical analysis

The data on various observations such as growth, yield and quality parameters
were tabulated and subjected to statistical analysis and following different statistical

parameters were worked out.
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3.5.1 Analysis of variance (ANOVA)

Analysis of variance was carried out as per the procedure given by Panse and
Sukthame (1967) using the mean values of random plants in each replication from all
the genotypes to find out the significance of genotype effects.

The model of analysis of variance is given below.

Source D.F SS MSS Cal. F
Replication r-1 RSS RSS/ (r-1) -
Treatments t-1 TSS TSS/ (t-1) TMSS/ EMSS

Error (r-1) (t-1) ESS ESS/(r-1) (t-1) | -

Total (rt-1) - - -

Where, t = Number of treatments (Genotypes)
r = Number of replications

Standard error was calculated as,

The significance of treatments, mean square and replication mean square were
calculated by comparing with error mean squares referring to ‘F’ table values at 5 and 1
per cent level of probabilities.

3.5.2 Estimation of genetic parameters
3.5.2.1 Genotypic, phenotypic and environmental variances
Variance due to genotype, phenotype and environment were computed as follows.
MS due to genotypes (adj) — MS due to error (intra block)

GenotypiC VarianCe (6g2) = -----nnnnnnnrmmmmmmmmmmmmmmmmmm e
r (replication)
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Environmental variance (ce?) = Error mean sum of squares
Phenotypic variance (op?) = og? + ce? (MS due to error)
Where, ‘r’ is a number of replication.

3.5.2.2 Genotypic and phenotypic coefficient of variation

Genotypic and phenotypic coefficients of variance were estimated according to

Burton and Devane (1953) based on estimate of genotypic and phenotypic variance.

Genotypic coefficient of variance (GCV)

GCV (%) = ‘ixg x 100
Phenotypic coefficient of variance (PCV)

PCV (%) = ‘ix x 100

K=

Where,
X = Grand mean
og = Genotypic standard deviation
op = Phenotypic standard deviation
3.5.2.3 Heritability (h?)

Heritability in broad sense was calculated as the ratio of genotypic variance to
the phenotypic variance and expressed in percentage (Falconer, 1981).

2

G g
Heritability (h?) = ---------=--mmm-- x 100
2

G p
Where, h? (%) = broad sense heritability

o 2 g = Genotypic variance

o p = Phenotypic variance
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3.5.2.4 Genetic advance

Genetic advance (GA) for each character was calculated using the formula given
by Johnson et al. (1955).

Genetic advance (GA) = k x h* x o,

Where, k = Selection differential (2.06) at 5 per cent selection intensity
h 2 = Heritability in broad sense
op = Phenotypic standard deviation

3.5.2.5 Genetic advance as per cent over mean (GAM)

Genetic advance as per cent over mean was worked out as suggested by Johnson

et al., (1955) and is given below.

Genetics advance over mean (GAM) = 67A x 100

Where, GA = Genetic advance

X = General mean of the character

0-10 % : Low
11-20% : Moderate
21% and above : High

3.5.3 Genotypic and phenotypic correlation coefficients

Genotypic (rg) and phenotypic (rp) correlation coefficients were estimated as
suggested by Al-Jibourie et al. (1958).

Covyy (9)

Genotypic correlation = ryy (g) =

VWVi(@) X Vy(9)
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Covyy (p)

Phenotypic correlation = rxy (p) =

WVi(p) X Vy(p)

Where, Covyy(G) = Genotypic covariance between x and y
Covyy(P) = Phenotypic covariance between x and y
VX(G) = Genotypic variance of character ‘x’
Vx(P) = Phenotypic variance of character ‘x’
Vy(G) = Genotypic variance of character ‘y’
Vy(P) = Phenotypic variance of character ‘y’

Test of significance for association between characters was carried out by
comparing table ‘r’ values at n-2 errors of degrees of freedom for phenotypic and

genotypic correlation with estimated values respectively.
3.5.4 Path coefficient analysis

Path coefficient analysis was suggested by Wright (1921) and illustrated and
carried out separately by Dewey and Lu (1959) to know the direct and indirect effects of
the important component traits on total yield per plant. Standard path coefficients,
which are the standardized partial regression coefficients were obtained by solving the
following set of ‘P’ simultaneous equations through ‘Doolittle technique’ as given by
Goulden (1959).

The path coefficients were obtained by simultaneous selection of the following
equations, which expresses the basic relationship between genotypic correlation ‘r’ and

path coefficients ‘p’.
rl4: P14 + P24 r12 + P34 r13
r24: P14 r21 + P24 + P34 r23

r34: P14 r31 + P24 r32 + P34
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Where, r14, r24 and r34 are genotypic correlation of component characters with
yield (dependent variable) and r12, r13 and r23 are the genotypic correlations among
component characters (independent variable).

The direct effects were calculated by the following set of equations:
P14: C11r14+ Cl2r24 + C13r34
P24: C21r14 + C22r24 + P23 134
P34:C31r14+C32r24 + C33r34

C11, C22, C23 and C33 are constants derived by using abbreviated Doulittle’s
technique as explained by Goulden (1959).

r12 P24, r13 P34, r21 P14, r23 P34, r31 P14, r32 P24 are indirect effects.
3.6.5. Residual effects

The variation in the dependent variable which remained undetermined by
including all the variables was assumed to be due to variables (s) not included in the
present investigation. The degree of determination of such variables (s) on dependent

variable was calculated as follows:
1=P2x4 + P142 + P342 + 2P14 r12 P24 + 2P14 r13 P34 + 2P24 r23 P34

Scale for path coefficients,

Values of direct (or) indirect effects Rate (or) scale
0.00 to 0.09 Negligible
0.10t0 0.19 Low
0.20t0 0.29 Moderate
0.30t0 0.99 High

> 1.00 Very high
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3.5.5 Genetic divergence analysis

Genetic divergence between genotypes was estimated using Mahalanobis’s D?
statistic (1936). The distance D from the sample was computed using the formula,

D’p=d's?d
Where,
D’p = Square of distance considering ‘p’ variables
d = Vector observed differences of the mean values of all the characters
(Xi1— Xi2)
st =Inverse of variance and covariance matrix.

3.5.5.1 Clustering of genotypes

Using all D? values, the genotypes were grouped into clusters using Tocher’s

method as described by Rao (1952).
3.5.5.2 Intra- and Inter-cluster distances

The intra and inter-cluster distances were calculated by the formula given by

Singh and Choudhary (1985).

>Di?

Intra-cluster distance =
Where,

¥Di? is the sum of D? values between all possible combinations of the genotypes

included in clusters “i’.
n = number of all possible combinations

-2
Intra-cluster distance = ZP'.
ninj
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Where,

¥Di? is the sum of distances between all possible combinations (n; n;) of the

genotypes included in the clusters ‘i’ and “j’.
ni = Number of genotypes in cluster ‘i’
n; = Number of genotypes in cluster ‘j’.
3.5.5.3 Contribution of individual characters towards genetic divergence

The character contribution towards genetic divergence was computed by using
the method given by Singh and Choudhary (1985). In all the combination, each

character is ranked on the basis of
di = yi -y values.
Where,
Di = Mean deviation
yi = Mean value of the j" genotype for i" character and
yi“= Mean value of the k™ genotype for i character

Rank ‘I’ is given to the highest mean difference and rank p is given to the lowest mean

difference.
Where,
P is total number of characters.

Finally, another table giving information on number of times that each character
appeared in the first rank is prepared and per cent contribution of characters towards

divergence was calculated.



4. EXPERIMENTAL RESULTS

A field experiment on “Assessment of genetic variability in local collections of
cucumber (Cucumis sativus L.) genotypes for productivity traits’> comprises of 20
cucumber genotypes along with check was laid out in a randomized complete block
design with all recommended packages of practices during 2017-18. Extent of genetic
variability for morphological and quality parameters, path analysis and correlation
between yield and yield components, genetic diversity of genotypes based on yield and
yield components was studied. The results obtained from the present investigation are
present under the following headings.

4.1  Genetic variability
4.2 Character association
4.3  Path analysis

4.4  Genetic diversity
4.1 Genetic variability

4.1.1 Analysis of Variance

Analysis of variance was calculated to test the significant difference among the
genotypes. Values of replication mean sum of square, treatment mean sum of square,
error mean sum of square and critical difference at both one per cent and five per cent
level of significance are presented in the Table 4. The result from analysis of variance
revealed significant difference for growth, earliness, fruit yield, quality and seed
parameters studied among genotypes for all the characters.

4.1.2 Genetic variability, heritability and genetic advance

The results of estimates of mean, range, phenotypic variance (PV), genotypic
variance (GV), phenotypic coefficient variance (PCV), genotypic coefficient variance
(GCV), heritability (h?), genetic advance (GA) and genetic advance as per cent over
mean (GAM) for 24 traits are presented in the Table 5. The mean performance of the



Table 4: Mean sum of square for growth, earliness, yield, quality and seed parameters in cucumber genotypes

Source of variation/ character Replication Genotypes Error o CD
SI.No Degrees of freedom 1 20 20 CD (5%) (1%)
A Growth parameters

1 Vine length (cm) 359.04 1818.79** 152.84 25.78 35.17
2 Number of leaves per vine 640.38 1321.35** 31.98 11.79 16.09
3 Number of branches per vine 1.40 2.09** 0.16 0.85 1.16
4 Number of nodes per vine 32.77 10.36** 2.87 3.50 4.78
B Earliness and yield parameters

1 Node at first male flower 4.21 1.43** 0.26 1.06 1.45
2 Node at first female flower 0.09 2.39** 0.32 1.18 1.61
3 Days to first male flowering 18.00 30.66** 10.34 6.70 9.15
4 Days to first female flowering 504.74 34.29** 12.24 7.30 9.95
5 Days to 50 per cent flowering 392.23 50.63* 21.10 9.58 13.07
6 Number of male flowers 582.40 497.60** 35.16 12.37 16.87
7 Number of female flowers 74.80 11.93** 0.64 1.67 2.27
8 Sex ratio 51.92 19.14* 2.63 3.38 4.62
9 Days to first fruit harvesting 73.60 35.46* 14.55 7.95 10.85
10 Number of fruits per vine 13.48 7.91*%* 0.20 0.94 1.29
11 Average fruit weight (g) 4414.67 7374.32** 629.50 52.33 71.39
12 Fruit yield per vine (kg) 0.74 0.46** 0.01 0.23 0.31
13 Fruit length (cm) 114.34 66.18** 3.86 4.09 5.59
14 Fruit diameter (cm) 15.78 3.67** 0.43 1.37 1.86

** Significant at 1% probability, * Significant at 5% probability

ey



Contd...

SI. No Source of variation/ character Replication Genotypes Error CD (5%) CD

Degrees of freedom 1 20 20 (1%)

C Quality parameter

1 Flesh thickness (cm) 0.85 0.24* 0.09 0.62 0.85

D Seed parameter

1 Number of seeds per fruit 1219.86 4767.24* 204.07 29.79 40.64

2 Seed yield per fruit (g) 1.39 4.10* 0.08 0.61 0.84

3 Seed length (cm) 0.02 0.04* 0.01 0.24 0.32

4 Seed width (cm) 0.01 0.008* 0.003 0.12 0.16

5 Test weight (g) 1.69 0.50* 0.05 0.48 0.65

** Significant at 1% probability

* Significant at 5% probability

147
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genotypes for various characters is presented in Appendix- Il. Phenotypic and genotypic
coefficients of variability are presented in Fig 1, whereas, heritability and genetic

advance as per cent mean presented in Fig 2.

4.1.2.1 Vine length (cm)

Wide range of variability was observed among cucumber genotypes for vine
length. It ranging from 103.75 cm (KRCCH-CC-3) to 218.00 cm (KRCCH-CC-8) with
a grand mean of 152.39 cm. The estimates of genotypic coefficient of variation and
phenotypic coefficient of variations were 18.93 and 20.60 per cent respectively. High
heritability of 84 per cent was coupled with genetic advance as per cent over mean
(GAM) 35.86 per cent was observed.

4.1.2.2 Number of leaves per vine

Number of leaves per vine ranged from 28.50 to 117.00 with the grand mean of
66.14. Maximum number of leaves per vine were recorded in KRCCH-CC-1 followed
by KRCCH-CC-18, KRCCH-CC-8 and KRCCH-CC-11. Whereas, KRCCH-CC-2
recorded minimum number of leaves followed by KRCCH-CC-3 and KRCCH-CC-12.
The estimates of genotypic coefficient of variation and phenotypic coefficient of
variations were 38.38 and 39.32 per cent respectively. High heritability of 95 per cent
was observed. The genetic advance as per cent over means (GAM) was found to be

77.18 per cent.

4.1.2.3 Number of branches per vine

The number of branches per vine ranged from 1.35 to 4.72 with the grand mean
of 2.72. The maximum number of branches were observed in KRCCH-CC-17 followed
by KRCCH-CC-15 and KRCCH-CC-3. Whereas, minimum number of branches were
recorded in KRCCH-CC-4 followed by KRCCH-CC-14, KRCCH-CC-6, KRCCH-CC-
16 and KRCCH-CC-2. The estimates of genotypic coefficient of variation and
phenotypic coefficient of variations were 36.07 and 39.08 per cent respectively. High
heritability of 85 per cent was recorded along with high genetic advance as per cent
over mean GAM (68.59%).



46

4.1.2.4 Number of nodes per vine

Number of nodes per vine varied from 8.25 to 15.87 with a mean value of 12.14.
The maximum number of nodes per vine was recorded in KRCCH-CC-5 followed by
KRCCH-CC-16, KRCCH-CC-9 and KRCCH-CC-8. Whereas, minimum number of
nodes per vine was recorded in KRCCH-CC-14 followed by KRCCH-CC-7 and
KRCCH-CC-12. The estimates of genotypic coefficient of variation (15.98%) and
phenotypic coefficient of variations (21.15%) were associated with moderate heritability
of 57 per cent and genetic advance as per cent over mean was found to be 24.89 per

cent.
4.1.2.5 Node at first male flower

Node at first male flower ranged from 1.4 to 3.95 with the grand mean of 2.66.
KRCCH-CC-5 showed early node at first male flowering followed by KRCCH-CC-9,
KRCCH-CC-14 and KRCCH-CC-7. Whereas, it was contrast with KRCCH-CC-17,
KRCCH-CC-15 and KRCCH-CC-19. The estimates of genotypic coefficient of
variation and phenotypic coefficient of variations were 28.76 and 34.58 per cent
respectively. High heritability of 69 per cent was observed. The genetic advance as per
cent over means (GAM) was found to be 49.29 per cent for this trait.

4.1.2.6 Node at first female flower

Node at first female flower ranged from 2.85 (KRCCH-CC-6) to 7.80 (KRCCH-
CC-1) with the grand mean of 5.02. The estimates of genotypic coefficient of variation
and phenotypic coefficient of variations were 20.26 and 23.19 per cent respectively.
High heritability of 76 per cent was noticed for this trait along with high genetic
advance (GAM) of 36.48 per cent.

4.1.2.7 Days to first male flower appearance

KRCCH-CC-18 took 26 days for first male flower appearance followed by
check (Arabhavi local). Whereas, KRCCH-CC-1 took 43.25 days followed by KRCCH-
CC-17. The overall grand mean obtained was 36.48 days. Genotypic coefficient of

variation was recorded to be 8.73 per cent and phenotypic coefficient of variation was
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12.41 per cent. Moderate heritability of 49 per cent was coupled with moderate genetic
advance (12.69%).

4.1.2.8 Days to first female flowering

Large variation for days to first female flowering was observed among the
cucumber genotypes ranging from 31 days to 49.25 days with a grand mean of 42.65
days. Early female flowering was recorded in KRCCH-CC-18 followed by check
(Arabhavi local). Whereas, late female flowering was observed in KRCCH-CC-1. Low
genotypic coefficient of variation of 7.78 per cent with moderate phenotypic coefficient
of variation 11.31 was recorded. Moderate heritability of 47 per cent was coupled with

moderate genetic advance of 11.03 per cent was recorded for this trait.
4.1.2.9 Days to 50 per cent flowering

Days to 50 per cent flowering ranged from 40.5 (KRCCH-CC-19 and Arabhavi
local) to 61.85 (KRCCH-CC-1) with the grand mean of 53.24. The estimates of
genotypic coefficient of variation and phenotypic coefficient of variations were 7.21 and
11.24 per cent respectively. Moderate heritability of 41 per cent was recorded along
with low genetic advance as per cent over mean (9.53%).

4.1.2.10 Number of male flowers per vine

Number of male flowers per vine varied from 47.80 to 102.35 with the grand
mean of 70.64. The maximum number of male flowers per vine were recorded in
KRCCH-CC-8 followed by KRCCH-CC-4 and KRCCH-CC-1. Whereas, minimum
number of male flowers per vine was recorded in KRCCH-CC-3. The estimates of
genotypic coefficient of variation (21.52%) and phenotypic coefficient of variations
(23.10%) were associated with high heritability of 86 per cent and genetic advance as
per cent over mean was found to be 41.31 per cent.

4.1.2.11 Number of female flowers per vine

Number of female flowers per vine ranged from 4.40 to 14.55 with the grand
mean of 8.41. The maximum number of female flowers per vine were recorded in
KRCCH-CC-16 followed by KRCCH-CC-17. Whereas, minimum number of female
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flower per vine were recorded in KRCCH-CC-12 followed by KRCCH-CC-11,
KRCCH-CC-7 and KRCCH-CC-19. The estimates of genotypic coefficient of variation
(28.22%) and phenotypic coefficient of variations (29.76%) were associated with high
heritability of 89 per cent and genetic advance as per cent over mean was found to be
55.09 per cent.

4.1.2.12 Sex ratio

Sex ratio varied from 4.2 (KRCCH-CC-7) to 15.35 (KRCCH-CC-12) with a
mean value of 9.23. Genotypic coefficient of variation was recorded to be 31.10 per
cent and phenotypic coefficient of variation was 35.72 per cent. High heritability of 75
per cent was coupled with high genetic advance as per cent over mean (55.76%).

4.1.2.13 Days to first fruit harvesting

Days to first fruit harvesting ranged from 48 days to 61.75 days with a grand
mean 53.40 days. The genotype, KRCCH-CC-6 recorded early (48 days) compared to
check (Arabhavi local). Whereas, KRCCH-CC-1 took maximum number of days (61.75
days) for first fruit harvesting. The estimates of low genotypic coefficient of variation
(6.05%) and phenotypic coefficient of variation (9.36%) was associated with moderate
heritability of 41 per cent and genetic advance as per cent over mean was found to be
8.06 per cent.

4.1.2.14 Flesh thickness (cm)

Flesh thickness of the fruits varied from 1.27 cm (KRCCH-CC-1) to 2.8 cm
(Arabhavi local) with a grand total mean of 2.02. Genotypic coefficient of variation was
13.48 per cent, whereas, phenotypic coefficient of variation was 20.06 per cent.
Moderate heritability of 45 per cent coupled with high genetic advance of 18.66 per

cent.
4.1.2.15 Fruit diameter (cm)

Fruit diameter ranged from 4.00 cm to 8.62 cm with the average mean of 5.93
cm. The maximum fruit diameter was observed in KRCCH-CC-1 followed by KRCCH-
CC-8, KRCCH-CC-17 and KRCCH-CC-14. Whereas, minimum fruit diameter was
observed in KRCCH-CC-3 followed by KRCCH-CC-21, KRCCH-CC-10, KRCCH-
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CC-15 and KRCCH-CC-16. The coefficient of variability at phenotypic and genotypic
level was 21.44 per cent and 24.12 per cent respectively. High heritability of 78 per cent
with 39.25 per cent GAM was recorded.

4.1.2.16 Number of fruits per vine

Number of fruits per vine varied from 2.62 to 9.62 with a mean value of 5.37.
Maximum number of fruits were recorded in KRCCH-CC-17 followed by KRCCH-CC-
16 and KRCCH-CC-15. Whereas, minimum number of fruits were observed in
KRCCH-CC-12 followed by KRCCH-CC-9 and KRCCH-CC-7. Genotypic coefficient
of variation was recorded to be 36.53 per cent and phenotypic coefficient of variation
was 37.49 per cent. High heritability of 94 per cent coupled with high genetic advance
as per cent over mean (73.31%) was noticed.

4.1.2.17 Average fruit weight (g)

Average fruit weight varied significantly from 93.55 g to 349.00 g with a mean
value 199.32 g. Highest average fruit weight of 349 g was recorded in KRCCH-CC-6.
Whereas, lowest average fruit weight was recorded in KRCCH-CC-5. The genotypic
and phenotypic coefficient of variations for this character was 29.13 and 31.73 per cent
respectively. High heritability of 84 per cent coupled with high genetic advance as per

cent over mean (55.09%) was recorded for this trait.
4.1.2.18 Fruit yield per vine (kg)

Fruit yield per vine varied from 0.61 kg to 2.5 kg with a mean value 1.25 kg.
Maximum fruit yield was obtained in KRCCH-CC-15 followed by KRCCH-CC-13.
Whereas, check (Arabhavi local) had minimum yield compared with other genotypes.
Genotypic coefficient of variation was recorded to be 37.90 per cent and phenotypic
coefficient of variation was 38.92 per cent. High heritability of 94 per cent was coupled
with high genetic advance as per cent over mean (76.03%) was observed.

4.1.2.19 Fruit length (cm)

A wide variation was observed among cucumber genotypes for fruit length. It
varied significantly among the genotypes with a mean value of 17.59 cm and ranged of



50

6.00 to 26.20 cm. KRCCH-CC-17 recorded maximum fruit length followed by
KRCCH-CC-7 and KRCCH-CC-15. Whereas, KRCCH-CC-19 recorded minimum fruit
length followed by KRCCH-CC-18 and KRCCH-CC-20. The genotypic and phenotypic
coefficient of variations for this character was 31.72 and 33.63 per cent respectively.
This trait recorded high heritability of 88 per cent coupled with high genetic advance as
per cent over mean (61.65%).

4.1.2.20 Number of seeds per fruit

Number of seeds per fruit varied from 57.62 to 257.75 with a mean value
149.23. Maximum numbers of seeds were observed in KRCCH-CC-6 which was on par
with KRCCH-CC-7. Whereas, minimum number of seeds were obtained in KRCCH-
CC-1 followed by KRCCH-CC-5, KRCCH-CC-16 and KRCCH-CC-21. Genotypic
coefficient of variation was recorded to be 32.00 per cent and phenotypic coefficient of
variation was 33.40 per cent. High heritability of 91 per cent was coupled with high
genetic advance as per cent over mean (63.16%).

4.1.2.21 Seed yield per fruit (g)

Seed yield per fruit ranged from 0.42 g (KRCCH-CC-6) to 6.75 g (Arabhavi
local) with the grand mean of 3.08. The estimates of genotypic coefficient of variation
(45.89%) and phenotypic coefficient of variations (46.88%) were associated with high
heritability of 95 per cent. Genetic advance as per cent over mean was found 92.55 per
cent.

4.1.2.22 Seed length (cm)

Seed length ranged from 0.64 cm (KRCCH-CC-2) to 1.16 cm (KRCCH-CC-4)
with the grand mean of 0.85 cm. The estimates of genotypic coefficient of variation and
phenotypic coefficient of variation were 14.45 and 19.75 per cent respectively. High
heritability of 53 per cent was recorded along with moderate genetic advance as per cent
over mean (21.79%).

4.1.2.23 Seed width (cm)

Seed width varied from 0.32 cm (KRCCH-CC-11) to 0.52 cm (KRCCH-CC-17)
with a grand total mean of 0.42 cm. The coefficients of variability at phenotypic and



Table 5 : Genetic parameters for different traits in cucumber

Sl. Character Range Mean +SEm PV GV PCV GCV | h*(%) | GA | GAM
No. Min | Max (%) (%0) (bs) (%)
A | Growth parameters
1 | Vine length (Cm) 103.75 | 218.00 | 152.39+8.53 | 985.81 | 832.97 | 20.60 18.93 84 | 54.65 | 35.86
2 | Number of leaves per vine 2850 | 117.00 | 66.14+3.90 | 678.66 | 644.68 | 39.32 38.38 95 | 51.05| 77.18
3 | Number of branches per vine 1.35 4.72 2.72+£0.28 1.13 0.96 39.08 36.07 85 1.86 | 68.59
4 | Number of nodes per vine 825 | 15.87 | 12.14+1.16 6.59 3.76 21.15 15.98 57 3.02 | 24.89
B | Earliness of parameters
1 | Node at first male flower 14 3.95 2.66 +0.35 0.84 0.58 34.58 28.76 69 1.31 | 49.29
2 | Node at first female flower 2.85 7.80 5.02 +0.39 1.35 1.03 23.19 20.26 76 1.83 | 36.48
3 | Days to first male flowering 26.00 | 43.25 | 36.48+221 20.50 10.16 12.41 8.73 49 4.62 | 12.69
4 | Days to first female flowering | 31.00 | 49.25 | 42.65+241 23.27 11.02 11.31 7.78 47 470 | 11.03
5 | Days to 50 per cent flowering | 40.50 | 61.85 | 53.24 +3.17 35.86 14.76 11.24 7.21 41 5.07 9.53
6 | Number of male flowers 47.80 | 102.35 | 70.64 £4.09 266.38 | 231.22 | 23.10 21.52 86 | 29.18 | 41.31
7 | Number of female flowers 440 | 14.55 8.41 +0.55 6.28 5.64 29.76 28.22 89 4.63 | 55.09
8 | Sexratio 420 | 15.35 9.23+1.12 10.88 8.25 35.72 31.10 75 5.15 55.76
9 | Days to first fruit harvesting 48.00 | 61.75 | 53.40+2.63 25.00 10.45 9.36 6.05 41 4.30 8.06
10 | Fruit diameter (cm) 4.00 8.62 5.93+0.45 2.05 1.62 24.12 21.44 78 2.33 | 39.25
C | Quality parameters
1 | Flesh thickness (cm) | 127 | 280 | 2.02+0.20 016 | 007 | 2006 | 1348 | 45 | 037 | 1866

TS



Sl. Character Range Mean +SEm PV GV PCV | GCV |h*(%)| GA | GAM

No. Min Max (%) (%) (bs) (%)
D | Yield parameters
1 | Number of fruits per vine 2.62 9.62 5.37+0.31 4.06 3.85 37.49 36.53 94 393 | 7331
2 | Average fruit weight (g) 93.55 | 349.00 | 199.32 +17.31 | 4001.91 | 3372.40 | 31.73 29.13 84 | 109.80 | 55.09
3 | Fruit yield per vine(kg) 0.61 | 250 | 1.25+0.07 0.24 0.22 | 3892 | 37.90 94 | 095 | 76,03
4 | Fruit length (cm) 6.00 | 262 | 17.59+1.35 | 3502 | 31.16 | 33.63 | 31.72 88 | 10.84 | 6165
E | Seed parameters
1 | Number of seeds per fruit 57.62 | 257.75 | 149.23+9.85 | 2485.65 | 2281.58 | 33.40 32.00 91 | 94.27 | 63.16
2 | Seed yield per fruit (g) 0.42 6.75 3.08+0.20 2.09 2.00 46.88 45.89 95 2.85 | 92.55
3 | Seed length (cm) 0.64 1.16 0.85 £ 0.07 0.02 0.01 19.75 14.45 53 0.18 | 21.79
4 | Seed width (cm) 0.32 0.52 0.42 +0.04 0.005 0.002 17.84 11.17 39 0.06 14.14
5 | Test weight (g) 055 | 285 | 203+0.15 0.27 0.22 | 25.92 23.32 80 | 0.88 | 43.21

GV= Genotypic variation ~ GCV= Genotypic coefficient variation h? = Heritability GA= Genetic advance

PV= Phenotypic variation PCV= Phenotypic coefficient variation GAM=Genetic advance as per cent mean.

Zs
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genotypic levels were 17.84 and 11.17 respectively. The values of heritability and

genetic gain were 39 per cent and 14.14 per cent respectively.
4.1.2.24 Test weight (g)

Test weight ranged from 0.55 g (KRCCH-CC-6) to 2.85 g (Arabhavi local) with
a mean of 2.03 g. The estimates of genotypic coefficient of variation and phenotypic
coefficient of variation were 23.32 and 25.92 per cent respectively. High heritability of

80 per cent and genetic gain of 43.21 per cent could be expected.
4.1.3 Quality parameters
4.1.3.1 Bitterness

Among twenty one genotypes evaluated, three genotypes were bitter in taste viz.,
KRCCHCC8, KRCCHCC13 and KRCCHCC16. Genotype KRCCHCCS6 was tasteless.
Whereas, KRCCHCC9 and KRCCHCC14 were little bit sour. The remaining fourteen

genotypes and check (Arabhavi local) were mild sweet in taste.
4.1.3.1 Hairiness

Three hairy type genotypes were observed viz., KRCCHCC6, KRCCHCC7 and
KRCCHCC13.Whereas, remaining seventeen genotypes along with check (Arabhavi

local) showed absence of hairiness.

4.2 Character association

The phenotypic and genotypic correlation coefficients were determined to know
the nature of relationship existing between yield and its component characters as well as
the association among component characters themselves. The results are presented in
the Table 6 and Table 7.

4.2.1 Association of fruit yield per vine with its component characters

Fruit yield per vine had positive and highly significant (1% level of significance)

association with number of female flowers (0.4036), number of fruits per vine (0.4880)
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and average fruit weight (0.5067). Whereas, it had negative and significant association
with sex ratio (-0.4347) at phenotypic level. At genotypic level, number of branches per
vine (0.3707), number of female flowers per vine (0.4323), number of fruits per vine
(0.5218) and average fruit weight (0.5581) were positively and significantly (1 % level
of significance) associated with fruit yield per vine. Whereas, node at first male
flowering (-0.4129), days to 50 per cent flowering (-0.5524) and sex ratio (-0.4902)

were negatively and significantly (1 % level of significance) associated.

4.2.2 Phenotypic correlation coefficient between different yield components in

cucumber genotypes (Table 6)
4.2.2.1 Vine length (cm)

Vine length is positively and significantly correlated with number of male
flowers per vine (0.3679) and fruit diameter (0.3476). While, it is positively and non-
significantly correlated with number of leaves per vine (0.2901), number of nodes per
vine (0.2184), node at first male flower appearance (0.1881), flesh thickness (0.1330)
and number of female flowers (0.1318) at one and five per cent level of significance. It
was negatively and significantly correlated with days to first female flowering (-0.4298)
and was negatively and non-significantly correlated with days to first male appearance
(-0.2463), days to 50 per cent flowering (-0.2949), average fruit weight (-0.1799), node
at first female flower (-0.1772) and days to first fruit harvest (-0.1065).

4.2.2.2 Number of leaves per vine

Number of leaves per vine (at both 1% and 5% level of significance) had
positive and significant correlation with number of male flowers per vine (0.6899) and
fruit diameter (0.3965). Number of female flowers (0.1557), sex ratio (0.2917) and
number of fruits per vine (0.1114) and flesh thickness (0.1317) were positively non-
significant. Days to 50 per cent flowering (-0.3333) and days to first fruit harvest (-
0.3165) were negatively and significantly associated. Whereas, node at first female
flower (-0.2207) and days to first female flowering (-0.1737) are negatively and non-

significantly correlated.



55

4.2.2.3 Number of branches per vine

Number of branches per vine (both at 1% and 5% level of significance) has
positive and significant correlation with number of fruits per vine (0.3525). Whereas,
flesh thickness (0.2332), fruit length (0.1981) and number of female flowers (0.1760)
were positively and non-significantly associated. Traits like days to first male flowering
(-0.2712), days to 50 per cent flowering (-0.2586), days to first fruit harvest (-0.1838),
node at first female flower (-0.1744), days to first female flowering (-0.1695), sex ratio
(-0.1474) and number of nodes per vine (-0.1392) exhibited negative and non-

significant correlation.

4.2.2.4 Number of nodes per vine

Number of nodes per vine (both at 1% and 5% level of significance) has positive
and significant correlation with number of female flowers per vine (0.3333). While,
days to 50 per cent flowering (0.3092), days to first male flower appearance (0.1991),
days to first female flowering (0.1628), node at first male flower (0.1472) and number
of male flowers (0.1033) were positively and non-significantly correlated. There was a
negative and significant correlation with average fruit weight (-0.3558). Negative and
non-significant correlation was observed for sex ratio (-0.2400), fruit diameter

(-0.2317), fruit length (-0.1729) and flesh thickness (-0.1325).

4.2.2.5 Node at first male flowering

Node at which first male flower appears (both at 1% and 5% level of
significance) has positive and significant correlation with node at first female flowering
(0.3797). Positive and non-significant correlation was observed among days to first
male flower appearance (0.1421), days to first female flowering (0.1574), number of
male flowers per vine (0.1503), sex ratio (0.2578), days to first fruit harvest (0.2238)
and flesh thickness (0.2378). Whereas, number of fruits per vine (-0.4200) and average
fruit weight (-0.3083) had negative and significant correlation. While, number of female

flowers (-0.2663) showed negative non-significant correlation.
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4.2.2.6 Node at first female flowering

Node at first female flowering (both at 1% and 5% level of significance) has
positive and significant correlation with days to first female flowering (0.4385) and
days to first male flower appearance (0.3133). Positive and non-significant correlation
was observed with days to 50 per cent flowering (0.1406). Number of fruits per vine
(-0.3775) had negative and significant association. While, number of female flowers
(-0.2800), average fruit weight (-0.2467) and number of male flowers per vine (-0.1686)
were negatively and non-significantly correlated.

4.2.2.7 Days to first male flowering

Days to first male flowering (both at 1% and 5% level of significance) has
positive and significant correlation with days to first female flowering (0.6388) and
days to 50 per cent flowering (0.3225). Positive and non-significant association was
found for number of male flowers per vine (0.2040), days to first fruit harvest (0.2809)
and average fruit weight (0.2171). Fruit diameter (-0.4453) and flesh thickness
(-0.3948) had negative and significant correlation. While, number of fruits per vine
(-0.1344) and fruit length (-0.1944) were negatively and non-significantly correlated.

4.2.2.8 Days to first female flowering

At both one and five per cent level of significance, days to 50 per cent
flowering (0.5221) had positive and significant association. While, positive and non-
significant association was observed with days to first fruit harvest (0.2126) and average
fruit weight (0.2829). Number of male flower (-0.3070), number of female flowers
(-0.3177) and fruit diameter (-0.3217) had negative and significant correlation with days
to first female flowering. Whereas, number of fruits per vine (-0.2213) and flesh
thickness (-0.1939) were negatively and non-significantly associated.

4.2.2.9 Days to 50 per cent flowering

Days to 50 per cent flowering (both at 1% and 5% level of significance) was
negatively and significantly correlated with number of male flowers (-0.4338) and flesh
thickness (-0.3226). While, traits like number of female flowers per vine (-0.2564),
number of fruits per vine (-0.1873) and fruit diameter (-0.1825) were negatively and
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non-significantly correlated. Average fruit weight (0.1674), days to first fruit harvest
(0.0793) and fruit length (0.0355) were positively and non-significantly correlated.

4.2.2.10 Number of male flowers per vine

Number of male flowers (both at 1% and 5% level of significance) had positive
and significant association with sex ratio (0.4899) and fruit diameter (0.4443). While,
non-significant positive association was found with traits like number of female flowers
(0.0836), fruit length (0.1476) and flesh thickness (0.2226). Days to first fruit harvest (-
0.1618), number of fruits per vine (-0.1325) and average fruit weight (-0.0333) were
negatively and non-significantly correlated.

4.2.2.11 Number of female flowers per vine

Number of female flowers per vine (0.819) at both one and five per cent level of
significance has positive and significant association with number of fruits per vine
(0.8134). While, positive and non-significant association was observed for fruit length
(0.0267) and fruit diameter (0.0735). Negative and significant association was observed
for sex ratio (-0.7099) and days to first fruit harvest (-0.3865). Whereas, average fruit
weight (-0.2108) and flesh thickness (-0.0384) were negatively and non-significantly
correlated.

4.2.2.12 Sex ratio

Sex ratio (both at 1% and 5% level of significance) was positively and non-
significantly associated with days to first fruit harvest (0.2053), fruit length (0.1158),
fruit diameter (0.1943) and flesh thickness (0.1045). While, it was negatively and highly
significantly correlated with number of fruits per vine (-0.6742). Average fruit weight

(0.1331) was negatively and non-significantly correlated.
4.2.2.13 Days to first fruit harvest

Days to first fruit harvest (both at 1% and 5% level of significance) was
positively and non-significantly associated with fruit length (0.1456). Number of fruits

per vine (-0.3968) and average fruit weight (-0.3589) were negatively and significantly



Table 6. Phenotypic correlation coefficient between different yield components in cucumber genotypes

Traits | X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19
X1 |1.0000|0.2901|-0.0648 | 0.2184 | 0.1881 |-0.1772|-0.2463|-0.4298**| -0.2949 | 0.3679* | 0.1318 | 0.0650 | -01065 | 0.0703 | -0.1799 |-0.0552| 0.3476* | 0.1330 | 0.0643
X2 1.0000| 0.0764 |-0.0336| 0.0234 |-0.2207|-0.0510| -0.1737 |-0.3333* [0.6899** | 0.1557 | 0.2917 |-0.3165*| 0.1114 0.0507 |-0.0300(0.3965** | 0.1317 | 0.1784
X3 1.0000 |-0.1392-0.0921 |-0.1744 |-0.2712| -0.1695 | -0.2586 | -0.0837 | 0.1760 | -0.1474 | -0.1838 | 0.3525* | 0.0377 | 0.1981| -0.0067 | 0.2332 | 0.2875
X4 1.0000 | 0.1472 | 0.0574 | 0.1991 | 0.1628 | 0.3092 | 0.1033 | 0.3333* | -0.2400 | 0.0373 0.0912 |-0.3558**|-0.1729| -0.2317 | -0.1325 | -0.2067
X5 1.0000 |0.3797*| 0.1421 | 0.1574 | -0.0941 | 0.1503 | -0.2663 | 0.2578 | 0.2238 | -0.4200** | -0.3083*| 0.0490 | 0.0228 | 0.2378 | -0.2712
X6 1.0000 (0.3133*{0.4385** | 0.1406 | -0.1686 | -0.2800 | 0.0667 | 0.3818* | -0.3775* | -0.2467 | 0.0772 | 0.0002 | 0.0683 | -0.1743
X7 1.0000 (0.6388** | 0.3225* | 0.2040 | -0.0926 | -0.0307 | 0.2809 | -0.1344 | 0.2171 |-0.1944|-0.4453**|-0.3948**| 0.1058
X8 1.0000 |0.5221**|-0.3070* |-0.3177* | 0.0957 | 0.2126 | -0.2213 | 0.2829 |0.0221 | -0.3217* | -0.1939 | -0.0832
X9 1.0000 |-0.4338**| -0.2564 | -0.0015 | 0.0793 | -0.1873 | 0.1674 |0.0355| -0.1825 | -0.3226* | -0.2573
X10 1.0000 | 0.0836 |0.4899**| -0.1618 | -0.1325 | -0.0333 | 0.1476 | 0.4443** | 0.2226 | -0.0391
X11 1.0000 |-0.7099**| -0.3865* | 0.8134** | -0.2108 | 0.0267 | 0.0735 | -0.0384 |0.4036**
X12 1.0000 | 0.2053 | -0.6742** | -0.1331 | 0.1158 | 0.1943 | 0.1045 [-0.4347**
X13 1.0000 | -0.3968** |-0.3589**| 0.1456 | -0.0272 | -0.0447 | -0.0067
X14 1.0000 | -0.1123 (-0.0491| -0.0133 | -0.0422 |0.4880**
X15 1.0000 [0.3737*| 0.1930 | 0.0193 |0.5067**
X16 1.0000 | 0.1740 | 0.1343 | 0.1949
X17 1.0000 | 04255** | 0.0155
X18 1.0000 | 0.0647
X19 1.0000

Critical r value 1%= 0.3931 5%= 0.3043
X1= Vine length, X2= Number of leaves per vine, X3= Number of branches per vine, X4= Number of nodes per vine, X5= Node at 1% male flowering, X6= Node at 1% female flowering, X7=
Days to 1 male flowering, X8= Days to 1% female flowering, X9= Days to 50% flowering, X10= Number of male flowers. X11= Number of female flowers, X12= Sex ratio, X13= Days to 1%
fruit harvest, X14= Number of fruits per vine, X15= Average fruit weight, X16= Fruit length, X17= Fruit diameter, X18=Flesh thickness, X19= Fruit yield per vine.

89
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correlated. Whereas, fruit diameter (-0.0272) and flesh thickness (-0.0447) showed

negative non-significant association.
4.2.2.14 Number of fruits per vine

Number of fruits per vine showed negative and non-significant association with
traits like average fruit weight (-0.1123), fruit length (-0.0491), fruit diameter (-0.0133)
and flesh thickness (-0.0422).

4.2.2.15 Average fruit weight (g)

At five per cent level of significance, average fruit weight showed positive and
significant correlation with fruit length (0.3737) and positive non-significant association
was observed with fruit diameter (0.1930) and flesh thickness (0.0193).

4.2.2.16 Fruit length (cm)

Fruit length had positive non-significant correlation with fruit diameter (0.1740)
and flesh thickness (0.1343).

4.2.2.17 Fruit diameter (cm)

Fruit diameter was positively and significantly correlated with flesh thickness
(0.4255) at one per cent level of significance.

4.2.3 Genotypic correlation coefficient between different yield components in

cucumber genotypes
4.2.3.1 Vine length (cm)

Number of leaves per vine (0.3520), number of male flowers per vine (0.4096)
and fruit diameter (0.4644) were positively and significantly associated with vine
length. Number of nodes per vine (0.1512), node at which first male flower appear
(0.2071), number of female flowers per vine (0.1498), sex ratio (0.0772), number of
fruits per vine (0.0574) and flesh thickness (0.2795) were positively and non-
significantly correlated. Whereas, days to first male flowering (-0.3916), days to first
female flowering (-0.6066) and days to 50 per cent flowering (-0.5564) were negatively
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and significantly associated with vine length at one and five per cent level of
significance. While, number of branches per vine (-0.0545), node at first female flower
(-0.1668), days to first fruit harvest (-0.1926), average fruit weight (-0.1974) and fruit
length (-0.0610) showed negative non-significant correlation.

4.2.3.2 Number of leaves per vine

Number of male flowers per vine (0.7723), sex ratio (0.3305) and fruit diameter
(0.4635) were positively and significantly associated with number of leaves per vine.
Number of branches per vine (0.0761), node at first male flowering (0.0437), number of
female flowers (0.1829), number of fruits per vine (0.1183), average fruit weight
(0.0520) and flesh thickness (0.2160) were positive and non-significantly correlated.
Whereas, days to 50 per cent flowering (-0.5387) and days to first fruit harvest (-
0.3976) at both one and five per cent level of significance were negatively and
significantly associated. While, traits like number of nodes per vine (-0.0198), node at
first female flower (-0.2818), days to first male flowering (-0.0919), days to first female
flowering (-0.2314) and fruit length (-0.0169) were negatively and non-significantly
associated.

4.2.3.3 Number of branches per vine

At both one and five per cent level of significance, number of branches per vine
had positive and significant correlation with number of fruits per vine (0.3725) and
flesh thickness (0.5411). Node at first male flower (0.0528), number of female flowers
(0.1824), average fruit weight (0.0390), fruit length (0.3034) and fruit diameter (0.1204)
were positively and non-significantly correlated. Days to first male flower (-0.4197)
was negatively and significantly correlated. While, negative and non-significant
correlation was observed for number of nodes per vine (-0.1166), node at first female
flower (-0.1603), days to first female flower (-0.1039), days to 50 per cent flowering
(-0.1902), number of male flowers per vine (-0.1591), sex ratio (-0.2838) and days to
first fruit harvest (-0.2146).

4.2.3.4 Number of nodes per vine

Number of female flowers per vine (0.4252) had positive and significant
association with number of nodes per vine. Node at first female flower (0.1502), days to
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first male flowering (0.2614), days to first female flowering (0.0809), days to 50 per
cent flowering (0.0814), number of male flowers (0.2061) and number of fruits per vine
(0.1399) had positive and non-significant correlation. Whereas, days to first fruit
harvest (-0.3555), average fruit weight (-0.4508), fruit length (-0.3152) and fruit
diameter (-0.4862) showed negative and significant correlation at one and five per cent
level of significance. While, sex ratio (-0.2845) and flesh thickness (-0.2264) showed

negative and non-significant association.
4.2.3.5 Node at first male flower appearance

Node at which first male flower appears had positive and significant association
with node at first female flower (0.3635) and sex ratio (0.4493). While, number of male
flowers (0.2305), days to first fruit harvest (0.1639) and flesh thickness (0.1172) were
positively and non-significantly correlated. Days to 50 per cent flowering (-0.4083),
number of female flowers (-0.3989), number of fruits per vine (-0.4977) and average
fruit weight (-0.4827) had negative and significant correlation at one and five per cent
level of significance. Traits like, days to first male flowering (-0.0548), days to first
female flowering (-0.0742), fruit length (-0.0891) and fruit diameter (-0.2070) showed

negative and non-significant correlation.
4.2.3.6 Node at first female flowering

At both one and five per cent level of significance, days to first male flowering
(0.4140) and days to first female flowering (0.6704) had positive and significant
association with node at first female flowering. Days to 50 per cent flowering (0.2889),
sex ratio (0.2032), days to first fruit harvest (0.7058), average fruit weight (0.2804),
fruit length (0.0720) and flesh thickness (0.0069) showed positive and non-significant
association. Whereas, number of female flowers (-0.3304) and number of fruits per vine
(-0.4207) showed negative and significant correlation. Whereas, number of male
flowers (-0.1663) and fruit diameter (-0.1179) were negatively and non-significantly

correlated.
4.2.3.7 Days to first male flowering

Days to first male flowering had positive and significant correlation with days to
first female flowering (0.9982) and days to 50 per cent flowering (0.5820). Days to first
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fruit harvest (0.1867) and average fruit weight (0.2092) were positively and non-
significantly correlated. Whereas, number of female flowers per vine (-0.3239), fruit
length (-0.3541), fruit diameter (-0.7726) and flesh thickness (-0.6912) have negative
and significant correlation at one and five per cent level of significance. Number of
female flowers per vine (-0.0609), sex ratio (-0.0609) and number of fruits per vine

(-0.1226) showed negative and non-significant correlation.
4.2.3.8 Days to first female flowering

At both one and five per cent level of significance days to first female flowering
had positive and significant correlation with days to 50 per cent flowering (0.8955) and
average fruit weight (0.3320). While, sex ratio (0.1186) and days to first fruit harvest
(0.2908) were positively and non-significantly correlated. Number of male flowers per
vine (-0.3631), number of fruits per vine (-0.3493), fruit diameter (-0.7725) and flesh
thickness (-0.5783) were negatively and significantly correlated. Negative and non-
significant association was found with fruit length (-0.0836) and significant negative
association with number female flowers (-0.4218).

4.2.3.9 Days to 50 per cent flowering

Days to 50 per cent flowering had negative and significant correlation with
number of male flowers per vine (-0.6571), number of female flowers per vine
(-0.3981), fruit diameter (-0.5807) and flesh thickness (-0.9985) at both one and five per
cent level of significance. While, number of fruits per vine (-0.2257) and fruit length
(-0.0882) were negatively and non-significantly correlated. Days to first fruit harvest
(0.1967), average fruit weight (0.1922) and sex ratio (0.0615) were positively and non-
significantly correlated.

4.2.3.10 Number of male flowers per vine

Number of male flowers has positive and significant association with sex ratio
(0.4804), fruit diameter (0.5992) and flesh thickness (0.3116) at one and five per cent
level of significance. Number of female flowers per vine (0.1104) and fruit length
(0.1573) showed positive and non-significant correlation. Days to first fruit harvest (-
0.2808), number of fruits per vine (-0.1422) and average fruit weight (-0.0453) were
negatively and non-significantly correlated.
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4.2.3.11 Number of female flowers per vine

Number of fruits per vine (0.8821) was positively correlated with number of
female flowers per vine. Fruit length (0.0017) and fruit diameter (0.0367) were
positively and non-significantly correlated. Sex ratio (-0.7921) and days to first fruit
harvest (-0.7793) were negatively and significantly correlated (both at 1% and 5% level
of significance). Traits like average fruit weight (-0.2600) and flesh thickness (-0.0827)
were negatively and non-significantly correlated.

4.2.3.12 Sex ratio

At one per cent level of significance, days to first fruit harvest (0.4377), fruit
diameter (0.3906) and flesh thickness (0.3211) exhibited positive and significant
correlation. While, average fruit weight (0.0940) and fruit length (0.1636) were
positively and non-significantly correlated. Number of fruits per vine (-0.8392) was
negatively and significantly correlated.

4.2.3.13 Days to first fruit harvest

At both one and five per cent level of significance, average fruit weight (0.5666)
and number of fruits per vine (-0.5857) had positive and significant correlation with
days to first fruit harvest. While, fruit length (0.1682) was positively and non-
significantly correlated. Fruit diameter (-0.2690) and flesh thickness (-0.1151) were
negatively and non-significantly correlated.

4.2.3.14 Number of fruits per vine

Average fruit weight (-0.1172) and fruit length (-0.0380) had negative and non-
significant correlation. While, fruit diameter (0.0213) and flesh thickness (0.0128) were
positively and non-significantly correlated.

4.2.3.15 Average fruit weight (g)

Fruit length showed positive and significant correlation with (0.4286) average
fruit weight at one per cent level of significance. While, fruit diameter (0.2266) showed
positive and non-significant correlation. Flesh thickness was negatively and non-
significantly correlated (-0.0731).



Table 7. Genotypic correlation coefficients between different yield components in cucumber genotypes

Traits| X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19
X1 ]1.0000]0.3520*|-0.0545| 0.1512 | 0.2071 | -0.1668 | -0.3916* |-0.6066**|-0.5564**|0.4096**| 0.1498 | 0.0772 | -0.1926 | 0.0574 | -0.1974 | -0.0610 (0.4644**| 0.2795 | 0.0882
X2 1.0000 | 0.0761 |-0.0198|0.0437| -0.2818 | -0.0919 | -0.2314 [-0.5387**|0.7723**| 0.1829 | 0.3305* |-0.3976**| 0.1183 | 0.0520 | -0.0169 |0.4635**| 0.2160 | 0.1910
X3 1.0000 |-0.1166|0.0528 | -0.1603 |-0.4197**| -0.1039 | -0.1902 | -0.1591 | 0.1824 | -0.2838 | -0.2146 | 0.3725* | 0.0390 | 0.3034 | 0.1204 |0.5411**| 0.3707*
X4 1.0000 |-0.0482| 0.1502 | 0.2614 | 0.0809 | 0.0814 | 0.2061 | 0.4252* | -0.2845 |-0.3555* | 0.1399 |-0.4508**(-.0.3152* |-0.4862**| -0.2264 | -0.2711
X5 1.0000|0.3635*| -0.0548 | -0.0742 |-0.4083* | 0.2305 |[-0.3989**|0.4493**| 0.1639 |-0.4977**-0.4827** -0.0891 | -0.2070 | 0.1172 |-0.4129**
X6 1.0000 |0.4140**|0.6704**| 0.2889 | -0.1663 |-0.3304* | 0.2032 | 0.7058 [-0.4207**| 0.2804 | 0.0720 | -0.1179 | 0.0069 | -0.2657
X7 1.0000 |0.9982**|0.5820** |-0.3239* | -0.2884 | -0.0609 | 0.1867 | -0.1226 | 0.2092 |-0.3541* |-0.7726**|-0.6912**| 0.0731
X8 1.0000 |0.8955** |-0.3631**|-0.4218**| 0.1186 | 0.2908 |-0.3493* | 0.3320* | -0.0836 [-0.7725**|-0.5783**| -0.2328
X9 1.0000 [-0.6571**|-0.3981**| 0.0615 | 0.1967 | -0.2257 | 0.1922 | -0.0882 |-0.5807**|-0.9985**|-0.5524**
X10 1.0000 | 0.1104 [0.4804**| -0.2808 | -0.1422 | -0.0453 | 0.1573 |0.5992**| 0.3116* | -0.0192
X11 1.0000 |-0.7921**-0.7793**(0.8821**| -0.2600 | 0.0017 | 0.0367 | -0.0827 |0.4323**
X12 1.0000 |0.4377**|-0.8392**| 0.0940 | 0.1636 | 0.3906* | 0.3211* (-0.4902**
X13 1.0000 [-0.5857**0.5666**| 0.1682 | -0.2690 | -0.1151 | -0.1055
X14 1.0000 | -0.1172 | -0.0380 | 0.0213 | 0.0128 |0.5218**
X15 1.0000 |0.4286**| 0.2266 | -0.0713 | 0.5581**
X16 1.0000 | 0.0947 | 0.0478 | 0.1904
X17 1.0000 |0.3973**| -0.0514
X18 1.0000 | 0.0438
X19 1.0000

Critical r value at 1%= 0.3931 5%-= 0.3043

X1= Vine length(cm), X2= Number of leaves, X3= Number of branches, X4= Number of nodes, X5= Node at 1% male flowering, X6= Node at 1* female flowering, X7= Days
to 1% male flowering, X8= Days to 1¥ female flowering, X9= Days to 50% flowering, X10= Number of male flowers. X11= Number of female flowers, X12= Sex ratio, X13=
Days to 1* fruit harvest, X14= Number of fruits per vine, X15= Average fruit weight, X16= Fruit length, X17= Fruit diameter, X18=Flesh thickness, X19= Fruit yield per vine.

¥9
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4.2.3.16 Fruit length (cm)

Fruit diameter (0.0947) and flesh thickness (0.0478) were positively and non-
significantly correlated with fruit length.

4.2.3.17 Fruit diameter (cm)

Flesh thickness (0.3973) was positively and significantly correlated with fruit

diameter at one per cent level of significance.
4.3  Path coefficient analysis

The result of path coefficients gives relative contribution of different characters
towards fruit yield. By partitioning the genotypic and phenotypic correlations, the direct
effect of chosen trait on fruit yield per vine and its indirect effects through other
characters are computed and presented in Table 8 and Table 9.

4.3.1 Phenotypic path analysis
4.3.1.1 Vine length (cm)

Vine length had positive direct effect (0.1979) and was positively associated
with fruit yield per vine (rP= 0.0643). Positive indirect effect was observed through
number of male flowers (0.0587), node at female flower (0.0461), number of leaves per
vine (0.0413), days to 50 per cent flowering (0.0545), node at first male flowering
(0.0280), number of female flowers per vine (0.0144), number of fruits per vine
(0.0047), flesh thickness (0.0099) and fruit length (0.0001). Negative indirect effect was
seen through average fruit weight (-0.1182), fruit diameter (-0.0939), number of nodes
per vine (-0.0637), sex ratio (-0.0390), days to first male flowering (-0.0137), days to
first fruit harvest (-0.0107) and days to first female flowering (-0.0482).

4.3.1.2 Number of leaves per vine

Number of leaves per vine had positive direct effect (0.1423) and was positively
associated with fruit yield per vine (rP= 0.1784). Positive indirect effect was seen

through number of male flowers per vine (0.1102), days to 50 per cent flowering
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(0.0545), node at first female flower (0.0575), average fruit weight (0.3333), number of
fruits per vine (0.0075), vine length (0.0574), number of female flowers (0.0170), node
at first male flower (0.0035), number of nodes per vine (0.0098), flesh thickness
(0.0098) and number of branches per vine (0.0046). Whereas, negative indirect effect
was observed through sex ratio (-0.1748), fruit diameter (-0.1071), days to first fruit
harvest (-0.0318), days to first male flowering (-0.0028) and days to first female
flowering (-0.0195).

4.3.1.3 Number of branches per vine

Number of branches per vine had positive direct effect (0.0607) and was
positively associated with fruit yield per vine (rP= 0.2875). Positive indirect effect was
observed through number of leaves per vine (0.0109), number of nodes per vine
(0.0406), node at first female flower (0.0454), days to 50 per cent flowering (0.0478),
number of female flowers (0.0192), sex ratio (0.0883), number of fruits per vine
(0.0236), average fruit weight (0.0248), fruit diameter (0.0018) and flesh thickness
(0.0174). Whereas, negative indirect effect was seen through vine length (-0.0128),
node at first male flower (-0.0137), days to first male flower (-0.0151), days to first
female flower (-0.0190), number of male flowers (-0.0134), days to first harvest
(-0.0185) and fruit length (-0.0003).

4.3.1.4 Number of nodes per vine

Number of nodes per vine had negative direct effect (-0.2915) and was
negatively associated with fruit yield per vine (rP=-0.2067). Positive indirect effect was
contributed through sex ratio (0.1439), fruit diameter (0.0626), number of female
flowers per vine (0.0363), number of male flowers per vine (0.0165), number of fruits
per vine (0.0061), node at first male flower (0.0219), vine length (0.0432), days to first
male flowering (0.0111), days to first female flowering (0.0182) and days to first fruit
harvest (0.0038). Negative indirect effect was seen through average fruit weight
(-0.2339), node at first female flower (-0.0150), flesh thickness (-0.0099), number of
branches per vine (-0.0085), days to 50 per cent flowering (-0.0072) and number of
leaves per vine (-0.0048).
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4.3.1.5 Node at first male flower appearance

Node at first male flower appearance had positive direct effect (0.1490) and was
negatively associated with fruit yield per vine (rP=-0.2712). Positive indirect effect was
seen through number of male flowers (0.0240), days to first female flowering (0.0176),
days to 50 per cent flowering (0.0174), days to first male flowering (0.0079), number of
leaves per vine (0.0033), vine length (0.0372), days to first fruit harvest (0.0225) and
flesh thickness (0.0177). Whereas, negative indirect effect was contributed through sex
ratio (-0.1545), average fruit weight (-0.2026), number of fruits per vine (-0.0281), node
at first female flowering (-0.0989), number of female flowers (-0.0290), number of
seeds per fruit (-0.0233), number of nodes per vine (-0.0429) and number of branches
per vine (-0.0056).

4.3.1.6 Node at first female flower

Node at first female flower had negative direct effect (-0.2604) and was
negatively associated with fruit yield per vine (rP=-0.1743). Negative indirect effect
was contributed through number of fruits per vine (-0.0253), sex ratio (-0.0400),
number of leaves per vine (-0.0314), number of female flowers (-0.0305), number of
male flowers (-0.0269), days to 50 per cent flowering (-0.0260), vine length (-0.0351),
number of nodes per vine (-0.0167), number of branches per vine (-0.0106) and flesh
thickness (-0.0012). While, positive indirect effect was seen through average fruit
weight (0.1621), node at first male flower appear (0.0566), days to first male flowering
(0.0175), days to first female flowering (0.0491), days to first fruit harvest (0.0384) and
flesh thickness (0.0051).

4.3.1.7 Days to first male flowering

Days to first male flowering (0.0557) had positive direct effect and was
positively associated with fruit yield per vine (rP=0.1058). Positive indirect effect was
seen through average fruit weight (0.1427), fruit diameter (0.1375), days to first female
flowering (0.0716), node at first male flower (0.1203), sex ratio (0.0184) and days to
first fruit harvest (0.0282). Whereas, negative indirect effect was contributed through
node at first male flowering (0.0212), node at first female flower (-0.0816), days to 50
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per cent flowering (-0.0595), number of male flowers (-0.0326), number of fruits per
vine (-0.0090), number of nodes per vine (-0.0580), vine length (-0.0488), number of
branches per vine (-0.0165), number of female flowers per vine (-0.0101), number of
leaves per vine (-0.0073) and flesh thickness (-0.0294).

4.3.1.8 Days to first female flowering

Days to first female flowering (0.1121) had positive direct effect and was
negatively associated with fruit yield per vine (rP=-0.0832). Positive indirect effect was
contributed through average fruit weight (0.1859), fruit diameter (0.0869), days to first
male flowering (0.0356), node at male flower appear (0.0235) and days to first fruit
harvest (0.0214). While, negative indirect effect was seen through node at female flower
appear (-0.1142), sex ratio (-0.1215), days to 50 per cent flowering (-0.0964), number of
male flowers per vine (-0.0490), number of female flowers per vine (-0.0346), number
of fruits per vine (-0.0148), number of leaves per vine (-0.0247), vine length (-0.0851),
number of nodes per vine (-0.0474), flesh thickness (-0.0144) and number of branches
per vine (-0.0103).

4.3.1.9 Days to 50 per cent flowering

Days to 50 per cent flowering had negative and direct effect (-0.1846) and was
negatively associated with fruit yield per vine (rP=-0.2573). Negative indirect effect
was observed through number of male flowers per vine (-0.0693), number of leaves per
vine (-0.0474), number of female flowers per vine (-0.0279), number of branches per
vine (-0.0157), number of nodes per vine (-0.0114), number of fruits per vine (-0.0125),
node at female flower appear (-0.0366), flesh thickness (-0.0240), node at first male
flowering (-0.0140) and vine length (-0.0584). Whereas, positive indirect effect was
contributed through average fruit weight (0.1100), fruit diameter (0.0493), days to first
male flowering (0.0180), days to first female flowering (0.0585) and days to first fruit
harvest (0.0080).

4.3.1.10 Number of male flowers per vine

Number of male flowers per vine had positive direct effect (0.1597) and was
negatively associated with fruit yield per vine (rP=-0.0391). Positive indirect effect was
seen through number of leaves per vine (0.0982), days to 50 per cent flowering



Table 8. Phenotypic direct (diagonal) and indirect effects of different yield related traits in cucumber genotypes

Traits X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 rP

X1 0.1979 | 0.0413 | -0.0039 |-0.0637| 0.0280 | 0.0461 |-0.0137| -0.0482 | 0.0545 | 0.0587 | 0.0144 |-0.0390|-0.0107| 0.0047 | -0.1182 | 0.0001 |-0.0939| 0.0099 | 0.0643

X2 0.0574 | 0.1423 | 0.0046 |0.0098 | 0.0035 | 0.0575 |(-0.0028| -0.0195 | 0.0615 | 0.1102 | 0.0170 {-0.1748|-0.0318| 0.0075 | 0.3333 | 0.0000 |-0.1071| 0.0098 | 0.1784

X3 | -0.0128 | 0.0109 | 0.0607 |0.0406 |-0.0137| 0.0454 (-0.0151| -0.0190 | 0.0478 |-0.0134|0.0192 | 0.0883 |-0.0185| 0.0236 | 0.0248 | -0.0003 | 0.0018 | 0.0174 | 0.2875

X4 0.0432 |-0.0048| -0.0085 |-0.2915| 0.0219 | -0.0150 |0.0111 | 0.0182 |-0.0072| 0.0165 | 0.0363 | 0.1439 | 0.0038 | 0.0061 | -0.2339 | 0.0003 |0.0626 | -0.0099 | -0.2067

X5 0.0372 | 0.0033 | -0.0056 |-0.0429| 0.1490 | -0.0989 | 0.0079 | 0.0176 | 0.0174 | 0.0240 |-0.0290|-0.1545]| 0.0225 |-0.0281| -0.2026 | -0.0001 |-0.0062| 0.0177 | -0.2712

X6 | -0.0351 |-0.0314| -0.0106 |-0.0167| 0.0566 | -0.2604 | 0.0175 | 0.0491 |-0.0260|-0.0269|-0.0305 (-0.0400| 0.0384 |-0.0253| 0.1621 | -0.0001 | 0.0000 | 0.0051 | -0.1743

X7 | -0.0488 |-0.0073| -0.0165 (-0.0580|0.0212 | -0.0816 |0.0557 | 0.0716 |-0.0595-0.0326|-0.0101|0.0184 | 0.0282 |-0.0090| 0.1427 | 0.0003 |0.1203 | -0.0294 | 0.1058

X8 | -0.0851 |-0.0247| -0.0103 |-0.0474|0.0235 | -0.1142 | 0.0356 | 0.1121 |-0.0964 |-0.0490|-0.0346|-0.0575| 0.0214 |-0.0148| 0.1859 | 0.0000 |0.0869 | -0.0144 | -0.0832

X9 | -0.0584 |-0.0474| -0.0157 |-0.0114|-0.0140| -0.0366 |0.0180 | 0.0585 |-0.1846(-0.0693|-0.0279|0.0009 | 0.0080 |-0.0125| 0.1100 | -0.0001 | 0.0493 | -0.0240 | -0.2573

X10 | 0.0728 |0.0982 | -0.0051 [-0.0301| 0.0224 | 0.0439 |-0.0114| -0.0344 | 0.0801 | 0.1597 | 0.0091 |-0.2936 |-0.0163|-0.0089| -0.0219 | -0.0002 (-0.1200| 0.0166 | -0.0391

X11 | 0.0261 |0.0222 | 0.0107 |-0.0971(-0.0397| 0.0729 |-0.0052| -0.0356 | 0.0473 | 0.0133 | 0.1090 | 0.4225 |-0.0389| 0.0544 | -0.1386 | 0.0000 |-0.0199| -0.0029 |0.4036**

X12 | 0.0129 |0.0415| -0.0089 |0.0700 | 0.0384 | -0.0174 |-0.0017| 0.0107 |0.0003 | 0.0782 |-0.0774|-0.5994| 0.0206 {-0.0451| 0.0875 | -0.0002 (-0.0525| 0.0078 |-0.4347**

X13 | -0.0211 |-0.0450| -0.0112 {-0.0109| 0.0333 | -0.0994 | 0.0157 | 0.0238 |-0.0146|-0.0258|-0.0421|-0.1230 0.1006 |-0.0265| 0.2359 | -0.0002 |0.0073 | -0.0033 | -0.0067

X14 | 0.0139 |0.0158 | 0.0214 (-0.0266|-0.0626| 0.0983 |-0.0075| -0.0248 | 0.0346 |-0.0212| 0.0886 | 0.4041 |-0.0399| 0.0669 | -0.0738 | 0.0001 |0.0036 | -0.0031 |0.4880**

X15 | -0.0356 | 0.0072 | 0.0023 |0.1037 [-0.0459| -0.0642 | 0.0121 | 0.0317 |-0.0309|-0.0053|-0.0230(-0.0798| 0.0361 [-0.0075| 0.6572 | -0.0006 |-0.0521| 0.0014 |0.5067**

X16 | -0.0109 |-0.0043| 0.0120 |0.0504 | 0.0073 | -0.0210 |-0.0108| 0.0025 |-0.0066| 0.0236 | 0.0029 |-0.0694 | 0.0146 |-0.0033| 0.2456 | -0.0017 (-0.0470| 0.0100 | 0.1949

X17 | 0.0688 |0.0564 | -0.0004 |0.0675 | 0.0034 | 0.0000 |-0.0248| -0.0360 |0.0337 | 0.0710 | 0.0080 |-0.1165 (-0.0027|-0.0009| 0.1269 | -0.0003 (-0.2701| 0.0317 | 0.0155

X18 | 0.0263 | 0.0187 | 0.0142 |0.0386 | 0.0354 | -0.0178 |-0.0220| -0.0217 | 0.0596 | 0.0355 |-0.0042|-0.0626 |-0.0045|-0.0028| 0.0127 | -0.0002 (-0.1149| 0.0744 | 0.0647

Residual value: 0.367

X1= Vine length, X2= Number of leaves per vine, X3= Number of branches per vine, X4= Number of nodes per vine, X5= Node at 1* male flowering, X6= Node at 1* female
flowering, X7= Days to 1% male flowering, X8= Days to 1% female flowering, X9= Days to 50% flowering, X10= Number of male flowers. X11= Number of female flowers,
X12= Sex ratio, X13= Days to 1* fruit harvest, X14= Number of fruits per vine, X15= Average fruit weight, X16= Fruit length, X17= Fruit diameter, X18=Flesh thickness,
rP= Phenotypic correlation coefficient of fruit yield per vine.
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(0.0801), node at first female flower appear (0.0439), flesh thickness (0.0166), node at
first male flower (0.0224), vine length (0.0728) and number of female flowers (0.0091).
Negative indirect effect was seen through sex ratio (-0.2936), fruit diameter (-0.1200),
number of fruits per vine (-0.0089), number of nodes per vine (-0.0301), average fruit
weight (-0.0219), days to first male flowering (-0.0114), days to first female flowering
(-0.0344), days to first fruit harvest (-0.0163) and number of branches per vine
(-0.0051).

4.3.1.11 Number of female flowers per vine

Number of female flowers per vine (0.1090) had positive direct effect and was
positively associated with fruit yield per vine (rP=0.4036). Positive indirect effect was
seen through sex ratio (0.4225), node at first female flower (0.0729), number of fruits
per vine (0.0544), days to 50 per cent flowering (0.0473), number of leaves per vine
(0.0222), number of male flowers per vine (0.0133), number of branches per vine
(0.0107) and vine length (0.0261). Whereas, negative indirect effect was seen through
average fruit weight (-0.1386), number of node per vine (-0.0971), node at first male
flowering (-0.0397), days to first fruit harvest (-0.0389), days to first female flowering
(-0.0356), fruit diameter (-0.0199) and days to first male flowering (-0.0052).

4.3.1.12 Sex ratio

Sex ratio had negative direct effect (-0.5994) and was negatively associated with
fruit yield per vine (rP=-0.4347). Positive indirect effect was seen through average fruit
weight (0.0875), number of male flowers per vine (0.0782), number of nodes per vine
(0.0700), number of leaves per vine (0.0415), node at first male flower (0.0384), days to
first fruit harvest (0.0206), days to first female flowering (0.0107) and vine length
(0.0129). Negative indirect effect was seen through number of fruits per vine (-0.1798),
number of female flowers (-0.0774), fruit diameter (-0.0525), number of fruits per vine
(-0.0451) and node at first female flower (-0.0174).

4.3.1.13 Days to first fruit harvest

Days to first fruit harvest (0.1006) had positive direct effect and was negatively

associated with fruit yield per vine (rP=-0.0067). Negative indirect effect was seen
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through sex ratio (-0.1230), node at first female flower (-0.0994), number of female
flowers per vine (-0.0421), number of fruits per vine (-0.0265), number of male flowers
per vine (-0.0258), vine length (-0.0211), number of nodes per vine (-0.0109), days to
50 per cent flowering (-0.0146) and number of branches per vine (-0.0112). Positive
indirect effect was contributed through average fruit weight (0.2359), node at first male
flower (0.0333), days to first female flowering (0.0238) and days to first male flowering
(0.0157).

4.3.1.14 Number of fruits per vine

Number of fruits per vine had positive direct effect (0.0669) and was positively
associated with fruit yield per vine (rP=0.4880). Positive indirect effect was seen
through sex ratio (0.4041), node at first female flower (0.0983), number of female
flowers per vine (0.0886), days to 50 per cent flowering (0.0346), number of leaves per
vine (0.0158), number of branches per vine (0.0214), fruit diameter (0.0036) and vine
length (0.0139). While, negative indirect effect was seen through average fruit weight
(-0.0738), node at first male flower (-0.0626), days to first female flowering (-0.0248),
number of male flowers per vine (-0.0212), number of node per vine (-0.0266), days to
first fruit harvest (-0.0399), days to first male flowering (-0.0075) and flesh thickness
(-0.0031).

4.3.1.15 Average fruit weight (g)

Average fruit weight had positive direct effect (0.6572) and was positively
associated with fruit yield per vine (rP=0.5067). Negative indirect effect was seen
through sex ratio (-0.0798), node at first female flower (-0.0642), fruit diameter
(-0.0521), node at first male flower (-0.0459), days to 50 per cent flowering (-0.0309),
number of female flowers per vine (-0.0230), number of fruits per vine (-0.0075),
number of male flowers per vine (-0.0053), fruit length (-0.0006) and vine length
(-0.0356). Whereas, positive indirect effect was contributed through number of nodes
per vine (0.1037), days to first male flowering (0.0121), days to first fruit harvest
(0.0361), days to first female flowering (0.0317), number of leaves per vine (0.0072),
number of branches per vine (0.0023) and flesh thickness (0.0014).
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4.3.1.16 Fruit length (cm)

Fruit length had negative direct effect (-0.0017) and was positively associated
with fruit yield per vine (rP=0.1949). Positive indirect effect was observed through
average fruit weight (0.2456), number of male flowers per vine (0.0236), number of
nodes per vine (0.0504), flesh thickness (0.0100), days to first fruit harvest (0.0146),
days to first female flowering (0.0025), number of branches per vine (0.0120) and node
at first male flower (0.0073). Whereas, negative indirect effect was seen through sex
ratio (-0.0694), fruit diameter (-0.0470), node at first female flower (-0.0210), days to
first male flowering (-0.0108), number of fruits per vine (-0.0033), number of leaves per
vine (-0.0043), days to 50 per cent flowering (-0.0066) and vine length (-0.0109).

4.3.1.17 Fruit diameter (cm)

Fruit diameter had negative direct effect (-0.2701) and was positively associated
with fruit yield per vine (rP=0.0155). Positive indirect effect was observed through
number of male flowers per vine (0.0710), average fruit weight (0.1269), number of
leaves per vine (0.0564), days to 50 per cent flowering (0.0337), number of nodes per
vine (0.0675), vine length (0.0688), flesh thickness (0.0317) and node at first male
flower (0.0034). Whereas, negative indirect effect was seen through sex ratio (-0.1165),

days to first male flowering (-0.0248) and days to first female flowering (-0.0360).
4.3.1.18 Flesh thickness (cm)

Flesh thickness had positive direct effect (0.0744) and was positively associated
with fruit yield per vine (rP=0.0647). Negative indirect effect was seen through fruit
diameter (-0.1149), sex ratio (-0.0626), days to first male flowering (-0.0220), days to
first female flowering (-0.0217) and node at first female flower (-0.0178). While,
positive indirect effect was observed through days to 50 per cent flowering (0.0596),
number of node per vine (0.0386), number of male flowers per vine (0.0355), node at
first male flower (0.0354), vine length (0.0263), number of leaves per vine (0.0187),
number of branches per vine (0.0142) and average fruit weight (0.0127).
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4.3.2 Genotypic path analysis
4.3.2.1 Vine length (cm)

Vine length had positive direct effect (0.0674) and was positively associated
with fruit yield per vine (rG=0.0882). Positive indirect effect was seen through number
of male flowers per vine (0.0641), number of branches per vine (0.089), number of
leaves per vine (0.1971), days to first male flowering (0.0202), number of female
flowers per vine (0.0842), days to 50 per cent flowering (0.1630), days to first fruit
harvest (0.0036), node at first female flower (0.0423), flesh thickness (0.0532) and node
at first male flower (0.0077). Whereas, negative indirect effect was seen through
average fruit weight (-0.1030), sex ratio (-0.1294), number of nodes per vine (-0.0271),
fruit diameter (-0.0761), number of fruits per vine (-0.0232), days to first female
flowering (-0.0835) and fruit length (-0.0126).

4.3.2.2 Number of leaves per vine

Number of leaves per vine had positive direct effect (0.5599) and was positively
associated with fruit yield per vine (rG=0.1910). Positive indirect effect was observed
through days to 50 per cent flowering (0.1578), average fruit weight (0.0272), days to
first male flowering (0.0047), days to first fruit harvest (0.0073), node at first female
flower (0.0715), node at first male flower (0.0016), number of nodes per vine (0.0035)
and vine length (0.0237). Negative indirect effect was observed through number of
female flowers per vine (-0.1028), sex ratio (-0.5539), days to first female flowering
(-0.0319), fruit length (-0.0035), flesh thickness (-0.0411), number of branches
(-0.0124), fruit diameter (-0.0759) and number of fruits per vine (-0.0478).

4.3.2.3 Number of branches per vine

Number of branches per vine had negative direct effect (-0.1628) and was
positively associated with fruit yield per vine (rG=0.1029). Positive direct effect was
observed through days to 50 per cent flowering (0.0577), average fruit weight (0.0204),
days to first fruit harvest (0.0040), fruit length (0.0628), number of nodes per vine
(0.0209), sex ratio (0.4756), flesh thickness (0.1029), node at first female flower
(0.0407), node at first male flower (0.0020), number of leaves per vine (0.0426) and
days to first male flowering (0.0217). Whereas, negative indirect effect was seen
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through number of female flowers per vine (-0.1025), fruit diameter (-0.0197), number
of fruits per vine (-0.1505), days to first female flowering (-0.0143) and vine length
(-0.0037).

4.3.2.4 Number of nodes per vine

Number of nodes per vine had negative direct effect (-0.1791) and was
negatively associated with fruit yield per vine (rG=-0.2711). Positive indirect effect was
seen through number of branches per vine (0.0190), sex ratio (0.4767), number of male
flowers per vine (0.0322), days to first female flowering (0.0111), vine length (0.0102),
days to first fruit harvest (0.0066) and fruit diameter (0.0797). Negative indirect effect
was observed through number of female flowers per vine (-0.2390), number of fruits per
vine (-0.0565), average fruit weight (-0.2353), number of leaves per vine (-0.0111), fruit
length (-0.0652), node at first female flower (-0.0381), days to 50 per cent flowering
(-0.0238), days to first male flowering (-0.0135), flesh thickness (-0.0431) and node at
first male flower (-0.0018).

4.3.2.5 Node at first male flowering

Node at first male flowering had positive direct effect (0.0374) and was
negatively associated with fruit yield per vine (rG=-0.4129). Positive indirect effect was
seen through number of female flowers per vine (0.2242), days to 50 per cent flowering
(0.1196), number of male flowers per vine (0.0360), fruit diameter (0.0339), number of
leaves per vine (0.0245), number of fruits per vine (0.2010), flesh thickness (0.0223),
vine length (0.0140), number of node per vine (0.0086) and days to first male flowering
(0.0028). Whereas, negative indirect effect was seen through sex ratio (-0.7529),
average fruit weight (-0.2520), node at first female flower (-0.0922), days to first female
flowering (-0.0102), fruit length (-0.0184), number of branches (-0.0086) and days to
first fruit harvest (-0.0030).

4.3.2.6 Node at first female flowering

Node at first female flower had negative direct effect (-0.2537) and was
negatively associated with fruit yield per vine (rG=-0.2657). Negative indirect effect
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was seen through sex ratio (-0.3405), days to 50 per cent flowering (-0.0846), number
of male flowers per vine (-0.0260), days to first male flowering (-0.0214), number of
leaves per vine (-0.1578), number of node per vine (-0.0269) and vine length (-0.0112).
While, positive indirect effect was contributed through number of female flowers per
vine (0.1858), days to first fruit harvest (0.0130), average fruit weight (0.1464), days to
first female flowering (0.0923), number of fruits per vine (0.1699), number of branches
per vine (0.0261), fruit diameter (0.0193), node at first male flower (0.0136), flesh
thickness (0.0013) and fruit length (0.0149).

4.3.2.7 Days to first male flowering

Days to first male flowering had negative direct effect (-0.0516) and was
negatively associated with fruit yield per vine (rG=-0.0731). Negative indirect effect
was seen through days to 50 per cent flowering (-0.1705), flesh thickness (-0.1315),
number of male flowers per vine (-0.0507), fruit length (-0.0732), number of nodes per
vine (-0.0468), number of leaves per vine (-0.0515), days to first fruit harvest (-0.0034)
and node at first male flower (-0.0020). Whereas, positive indirect effect was observed
through number of female flowers per vine (0.1621), average fruit weight (0.1092), days
to first female flowering (0.1680), sex ratio (0.1021), number of branches per vine
(0.0683) and number of fruits per vine (0.0495).

4.3.2.8 Days to first female flowering

Days to first female flowering had positive direct effect (0.1377) and was
negatively associated with fruit yield per vine (rG=-0.2328). Positive indirect effect was
seen through number of female flowers per vine (0.2371), average fruit weight (0.1733),
number of fruits per vine (0.1411), days to first male flowering (0.0630), days to first
fruit harvest (0.0054) and number of branches per vine (0.0169). Whereas, negative
indirect effect was seen through number of male flowers (-0.0568), days to 50 per cent
flowering (-0.2564), sex ratio (-0.1987), node at first female flower (-0.1701) and flesh
thickness (-0.1100).

4.3.2.9 Days to 50 per cent flowering

Days to 50 per cent flowering had positive direct effect (0.2929) and was
negatively associated with fruit yield per vine (rG=-0.5524). Negative indirect effect
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was seen through number of male flowers per vine (-0.1028), number of leaves per vine
(-0.3016), sex ratio (-0.1031), node at first female flower (-0.0733), node at first male
flower (-0.0153), flesh thickness (-0.2214), days to first male flowering (-0.0301), fruit
length (-0.0182) and days to first fruit harvest (-0.0036). Whereas, positive indirect
effect was observed through number of branches per vine (0.0310), number of female
flowers (0.2238), average fruit weight (0.1003), days to first female flowering (0.1205)
and number of fruits per vine (0.0912).

4.3.2.10 Number of male flowers per vine

Number of male flowers had positive direct effect (0.1564) and was negatively
associated with fruit yield per vine (rG=-0.0192). Positive indirect effect was observed
through number of leaves per vine (0.4324), days to 50 per cent flowering (0.1925),
flesh thickness (0.0593), number of fruits per vine (0.0574), days to first male flowering
(0.0167), fruit length (0.0584), days to first fruit harvest (0.0052), node at first female
flower (0.0422) and node at first male flower (0.0086). While, negative and indirect
effect was seen through, sex ratio (-0.8051), number of female flowers per vine (-
0.0621), number of nodes per vine (-0.0369), average fruit weight (-0.0237) and days to
first female flowering (-0.0500).

4.3.2.11 Number of female flowers per vine

Number of female flowers had positive direct effect (0.5622) and was positively
associated with fruit yield per vine (rG=0.4323). Positive indirect effect was observed
through days to 50 per cent flowering (0.1166), number of leaves per vine (0.1024),
node at first male flower (0.0419), number of male flowers per vine (0.0173), days to
first male flowering (0.0149) and days to first fruit harvest (0.0144). Whereas, negative
indirect effect was seen through sex ratio (-0.8051), number of fruits per vine (-0.3563),
number of branches per vine (-0.0297), average fruit weight (-0.1357), node at first
female flower (-0.0838), number of nodes per vine (-0.0762), days to first female
flowering (-0.0581) and flesh thickness (-0.0157).

4.3.2.12 Sex ratio

Sex ratio had negative direct effect (-1.6757) and was negatively associated with
fruit yield per vine (rG=-0.4902). Positive indirect effect was seen through number of
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female flowers per vine (0.4453), number of fruits per vine (0.3390), number of nodes
per vine (0.0510), average fruit weight (0.0491), number of branches per vine (0.0462),
fruit length (0.0338), node at first male flower (0.0168), days to first male flowering
(0.0031), number of male flowers per vine (0.0751) and days to first female flowering
(0.0163). Whereas, negative indirect effect was observed through, flesh thickness
(-0.0219), node at first female flower (-0.0516), days to 50 per cent flowering (-0.0180)
and days to first fruit harvest (-0.0081).

4.3.2.13 Days to first fruit harvest

Days to first fruit harvest had negative direct effect (-0.0185) and was negatively
associated with fruit yield per vine (rG=-0.1055). Positive indirect effect was observed
through number of female flowers per vine (0.4381), average fruit weight (0.2958),
number of fruits per vine (0.2366), number of nodes per vine (0.0637), days to first
female flowering (0.0400), number of branches per vine (0.0349), fruit length (0.0348)
and node at first male flower (0.0061). Whereas, negative indirect effect was observed
through sex ratio (-0.7335), days to 50 per cent flowering (-0.0576), node at first female
flower (-0.1791), number of leaves per vine (-0.2226), days to 50 per cent flowering
(-0.0576) days to first male flowering (-0.0096) and flesh thickness (-0.0219).

4.3.2.14 Number of fruits per vine

Number of fruits per vine had negative direct effect (-0.4040) and was positively
associated with fruit yield per vine (rG=0.5218). Positive indirect effect was seen
through sex ratio (0.9985), number of female flowers per vine (0.4959), node at first
male flower (0.0662), node at first female flower (0.1067), number of leaves per vine
(0.0062), days to first male flowering (0.0274) and flesh thickness (0.0106). Whereas,
negative indirect effect was seen through days to first fruit harvest (-0.2821), number of
male flowers per vine (-0.2139), number of branches per vine (-0.0606), average fruit
weight (-0.1228), number of nodes per vine (-0.0251), days to 50 per cent flowering
(-0.0661), days to first female flowering (-0.0481) and fruit length (-0.0079).

4.3.2.15 Average fruit weight (g)

Average fruit weight had positive direct effect (0.5220) and was positively
associated with fruit yield per vine (rG=0.5518). Positive direct effect was seen through



78

number of female flowers (0.1462), fruit length (0.0886), days to 50 per cent flowering
(0.0563), number of nodes per vine (0.0807), days to first female flowering (0.0457)
and number of leaves per vine (0.0291). Whereas, negative indirect effect was seen
through number of branches (-0.0063), days to first fruit harvest (-0.0105), sex ratio (-
0.1575), number of fruits per vine (0.0474), node at first male flower (-0.0180), node at
first female flower (-0.0711), flesh thickness (-0.0136), number of male flowers per vine
(-0.0071) and days to first male flowering (-0.0108).

4.3.2.16 Fruit length (cm)

Fruit length had positive direct effect (0.2068) and was positively associated
with fruit yield per vine (rG=0.1904). Negative indirect effect was seen through number
of female flowers per vine (-0.2741), number of branches per vine (-0.0494), days to
first male flowering (-0.0115), node at first female flower (-0.0183), number of leaves
per vine (-0.0095), vine length (-0.0041), sex ratio (-0.0031) and number of male
flowers per vine (-0.0009). Whereas, positive indirect effect was seen through average
fruit weight (0.2238), number of nodes per vine (0.0564), number of fruits per vine
(0.0154), flesh thickness (0.0091) and days to first fruit harvest (0.0031).

4.3.2.17 Fruit diameter (cm)

Fruit diameter had negative direct effect (-0.1638) and was negatively associated
with fruit yield per vine (rG=-0.0514). Positive direct effect was seen through average
fruit weight (0.1183), number of leaves per vine (0.2595), days to 50 per cent flowering
(0.1701), number of male flowers per vine (0.0937), number of nodes per vine (0.0871),
flesh thickness (0.0756), days to first male flowering (0.0399), vine length (0.0313),
node at first female flower (0.0299), fruit length (0.0196) and days to first fruit harvest
(0.0050). Whereas, negative and indirect effect was seen through, sex ratio (-0.6545),
days to first female flowering (-0.1063), number of branches per vine (-0.0196), number
of female flowers per vine (-0.0206) and node at first male flower (-0.0077).

4.3.2.18 Flesh thickness (cm)

Flesh thickness had positive direct effect (0.1903) and was positively associated
with fruit yield per vine (rG=0.0438). Positive indirect effect was seen through number



Table 9. Genotypic direct (diagonal) and indirect effects of different yield related traits in cucumber genotypes

Traits X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 rG
X1 0.0674 | 0.1971 | 0.0089 |-0.0271 | 0.0077 | 0.0423 | 0.0202 {-0.0835| 0.1630 | 0.0641 | 0.0842 |-0.1294| 0.0036 | -0.0232 | -0.1030 | -0.0126 | -0.0761 | 0.0532 | 0.0882
X2 0.0237 | 0.5599 (--0.0124| 0.0035 | 0.0016 | 0.0715 | 0.0047 {-0.0319| 0.1578 |-0.1208 [-0.1028 |-0.5539 | 0.0073 | -0.0478 | 0.0272 | -0.0035 | -0.0759 | 0.0411 | 0.1910
X3 |-0.0037| 0.0426 |-0.1628| 0.0209 | 0.0020 | 0.0407 | 0.0217 |-0.0143| 0.0557 |-0.0249|-0.1025| 0.4756 | 0.0040 | -0.1505 | 0.0204 | 0.0628 | -0.0197 | 0.1029 | 0.3707
X4 |0.0102 (-0.0111| 0.0190 |-0.1791|-0.0018|-0.0381{-0.0135| 0.0111 |-0.0238 | 0.0322 |-0.2390| 0.4767 | 0.0066 | -0.0565 | -0.2353 | -0.0652 | 0.0797 | -0.0431 | -0.2711
X5 |0.0140 | 0.0245 |-0.0086 | 0.0086 | 0.0374 |-0.0922| 0.0028 |-0.0102| 0.1196 | 0.0360 | 0.2242 |-0.7529|-0.0030| 0.2010 | -0.2520 | -0.0184 | 0.0339 | 0.0223 |-0,4129**
X6 |-0.0112-0.1578| 0.0261 |-0.0269 0.0136 |-0.2537 |-0.0214 | 0.0923 |-0.0846 |-0.0260| 0.1858 |-0.3405| 0.0130 | 0.1699 | 0.1464 | 0.0149 | 0.0193 | 0.0013 | -0.2657
X7 |-0.0264|-0.0515| 0.0683 |-0.0468|-0.0020|-0.1050 |-0.0516 | 0.1680 |-0.1705 |-0.0507| 0.1621 | 0.1021 |-0.0034| 0.0495 | 0.1092 | -0.0732 | 0.1266 | -0.1315 | -0.0731
X8 [-0.0409|-0.1296 | 0.0169 |-0.0145|-0.0028 |-0.1701| 0.0630 | 0.1377 |-0.2564|-0.0568 | 0.2371 |-0.1987| 0.0054 | 0.1411 | 0.1733 | -0.0173 | 0.1266 | -0.1100 | -0.2328
X9 |-0.0375(|-.03016| 0.0310 |-0.0146|-0.0153|-0.0733|-0.0301 | 0.1205 | 0.2929 (-0.1028| 0.2238 |-0.1031|-0.0036| 0.0912 | 0.1003 | -0.0182 | 0.0951 | -0.2214 |-0.5524**
X10 |[0.0276 | 0.4324 | 0.0259 (-0.0369| 0.0086 | 0.0422 | 0.0167 |-0.0500 | 0.1925 | 0.1564 |-0.0621 [-0.8051| 0.0052 | 0.0574 | -0.0237 | 0.0325 | -0.0982 | 0.0593 | -0.0192
X11 |[0.0101 | 0.1024 |-0.0297 |-0.0762 |-0.0149 [-0.0838| 0.0149 |-0.0581 | 0.1166 | 0.0173 | 0.5622 | 1.3273 | 0.0144 | -0.3563 | -0.1357 | 0.0003 | -0.0060 | -0.0157 |0.4323**
X12 |0.0052 | 0.1851 | 0.0462 | 0.0510 | 0.0168 |-0.0516| 0.0031 | 0.0163 |-0.0180| 0.0751 | 0.4453 |-1.6757|-0.0081| 0.3390 | 0.0491 | 0.0338 | -0.0441 | -0.0219 |-0.4902**
X13 |[-0.0130|-0.2226 | 0.0349 | 0.0637 | 0.0061 |-0.1791|-0.0096 | 0.0400 |-0.0576|-0.0439| 0.4381 |-0,7335|-0.0185| 0.2366 | 0.2958 | 0.0348 | 0.0441 | -0.0219 | -0.1055
X14 | 0.0039 | 0.0662 |-0.0606 |-0.0251 |-0.0186| 0.1067 | 0.0063 |-0.0481| 0.0661 |-0.0222|-0.4959 | 0.9985 | 0.0108 | -0.4040 | 0.0612 | -0.0079 | -0.0035 | 0.0024 |0.5218**
X15 |-0.0133| 0.0291 |-0.0063| 0.0807 |-0.0180|-0.0711{-0.0108 | 0.0457 |-0.0563 |-0.0071| 0.1462 |-0.1575|-0.0105| 0.0474 | 0.5220 | 0.0886 | -0.0371 | -0.0136 |0.5581**
X16 |[-0.0041|-0.0095 |-0.0494 | 0.0564 |-0.0033(-0.0183|-0.0115| 0.0258 | 0.0246 |-0.0009 |-0.2741 (-0.0031| 0.0031 | 0.0154 | 0.2238 [.2068 -0.0155 | 0.0091 | 0.1904
X17 |0.0313 | 0.2595 |-0.0196 | 0.0871 |-0.0077 | 0.0299 | 0.0399 |-0.1063 | 0.1701 | 0.0937 |-0.0206 |-0.6545| 0.0050 | -0.0086 | 0.1183 | 0.0196 | -0.1638 | 0.0756 | -0.0514
X18 |0.0188 | 0.1209 |-0,0881| 0.0406 | 0.0044 |-0.0018| 0.0357 |-0.0796| 0.3409 | 0.0487 | 0.0465 |-0.5380| 0.0021 | -0.0052 | -0.0372 | 0.0099 | -0.0651 | 0.1903 | 0.0438
Residual value: 0.0825

X1= Vine length, X2= Number of leaves per vine, X3= Number of branches per vine, X4= Number of nodes per vine, X5= Node at 1* male flowering, X6= Node at 1* female
flowering, X7= Days to 1% male flowering, X8= Days to 1* female flowering, X9= Days to 50% flowering, X10= Number of male flowers. X11= Number of female flowers,
X12= Sex ratio, X13= Days to 1* fruit harvest, X14= Number of fruits per vine, X15= Average fruit weight, X16= Fruit length, X17= Fruit diameter, X18=Flesh thickness,
rG= Genotypic correlation coefficient of fruit yield per vine.

6.
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of female flowers per vine (0.0465), days to 50 per cent flowering (0.3409), number of
male flowers per vine (0.0487), number of nodes per vine (0.0406), days to first male
flowering (0.0357), number of leaves per vine (0.1209), vine length (0.0188), fruit
length (0.0099), node at first male flower (0.0044) and days to first fruit harvest
(0.0021). While, negative indirect effect was seen through sex ratio (-0.5380), number
of branches (-0.0881) and days to first female flowering (-0.0796).

4.4  Genetic diversity

The genetic diversity helps in assessing the nature of diversity in order to
identify genetically diverse genotypes for their uses in heterosis programmes. In present
study, twenty cucumber genotypes along with check were evaluated for 19 characters
and the data obtained was subjected to D? statistics to assess the genetic divergence. Six
clusters were constructed using Tocher’s method (Fig. 5).

4.4.1 Mahalanobis Generalized distance (D?) analysis

D? analysis was carried out using 19 traits studied. A generalized distance (D%

was calculated for each pair of genotypes.
4.4.2 Relative contribution of different characters towards divergence (Table 10).

Differences in proportion of contribution of each character to total diversity was
presented in Table 10. Flesh thickness contributed maximum (72.86%) to the total
diversity followed by fruit diameter (17.14%), fruit length (7.62%), average fruit weight
(1.43%), number of female flowers (0.48%) and number of leaves (0.48%). The
remaining all other traits did not contributed to the total diversity (Fig. 4).

4.4.3 Group constellation (Table 11)

The distribution pattern of genotypes into various clusters is presented in Table
11. Twenty genotypes along with check were grouped into six clusters by treating
estimated D? values as the squares of generalized distances. Cluster 1l was the largest
cluster comprising of eight genotypes, followed by cluster I, which is having seven
genotypes. Cluster 111 consisted three genotypes, whereas, cluster 1V, V and VI were
solitary clusters with single genotype (Fig. 3).
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Table 10. Per cent contribution of different characters towards divergence in

cucumber genotypes

Sl. No Characters Times ranked 1% CoFr)ﬁ:i(t:)?JrEon
1 Flesh thickness (cm) 153 72.86
2 Fruit diameter (cm) 36 17.14
3 Fruit length (cm) 16 7.62
4 Average fruit weight (g) 3 1.43
5 Number of female flowers 1 0.48
6 Number of leaves per vine 1 0.48
7 Vine length (cm) - 0
8 Number of branches per vine - 0
9 Number of nodes per vine - 0
10 Node at first male flowering - 0
11 Node at first female flowering - 0
12 Days to first male flowering - 0
13 Days to first female flowering - 0
14 Days to 50% flowering - 0
15 Number of male flowers - 0
16 Sex ratio - 0
17 Days to first fruit harvest - 0
18 Number of fruits per vine - 0
19 Fruit yield per vine (kg) - 0
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Table 11. Clustering pattern of 21 cucumber genotypes

Cluster number

No. of genotypes

Genotype name

Cluster | 7 KRCCH-CC-10, KRCCH-CC-18, Arabhavi
local, KRCCH-CC-5, KRCCH-CC-2,
KRCCH-CC- 19, KRCCH-CC-20.

Cluster 11 8 KRCCH-CC-9, KRCCH-CC-11, KRCCH-CC-
12, KRCCH-CC-14, KRCCH-CC- 7, KRCCH-
CC-3, KRCCH-CC-1, KRCCH-CC-8.

Cluster 11 3 KRCCH-CC-4, KRCCH-CC- 6, KRCCH-CC-
16.

Cluster IV 1 KRCCH-CC-13

Cluster V 1 KRCCH-CC-17

Cluster VI 1 KRCCH-CC-15
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4.4.4 Intra and inter cluster distance (Table 12)

Average intra and inter cluster distance for 21 cucumber genotypes were
presented in the Table 12. Cluster Il, which contains eight genotypes exhibited
maximum intra cluster distance (D* = 2242.20) followed by Cluster 111 (D? = 2166.64)
and Cluster | (D* = 1854.13). Cluster 1V, V and VI exhibited zero distance as they
possess single genotype (Fig.5).

Inter-cluster distances depict that cluster Il and cluster 1V had maximum
divergence (D? = 32489.21) among them, followed by cluster 111 and cluster 1l (D? =
24315.24). The least inter-cluster distance was observed between cluster 1V and cluster
VI (D? =3080.32).

4.4.5 Cluster mean analysis

The cluster means for 19 different traits and overall character wise score across
the six clusters are presented in table 13 were compared and indicated the considerable

differences between clusters for all the characters.
4.4.5.1 Vine length (cm)

Maximum vine length was observed in cluster IV (168.50) followed by cluster II
(160.76). Whereas, cluster V showed minimum vine length (125.75).

4.4.5.2 Number of leaves per vine

Cluster VI recorded highest number of leaves per vine (79.00) followed by
cluster Il (77.56). Least was observed in cluster V (50.50).

4.4.5.3 Number of branches per vine

Cluster V recorded maximum number of branches per vine (4.73) followed by

cluster VI (4.43). Whereas, minimum was seen in cluster I11 (1.43).
4.4.5.4 Number of nodes per vine

Minimum number of nodes per vine was recorded in cluster V1 (10.25) followed
by cluster 1V (10.50). Whereas, maximum was observed in cluster I11 (13.75).
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Table 12. Average intra and inter cluster distances for 21 cucumber genotypes.

Clusters | Cluster I | Cluster Il | Cluster 11| Cluster IV | Cluster V | Cluster VI
Cluster | 1854.13 | 6238.10 8770.80 11648.81 | 3629.47 | 10634.65
Cluster 11 2242.20 | 24315.24 3876.82 | 10340.96 | 8166.18
Cluster 111 2166.64 | 32489.21 | 6415.99 | 23310.39
Cluster IV 0.00 12048.24 | 3080.32
Cluster V 0.00 6128.77
Cluster VI 0.00

= Diagonal values indicate intra cluster distance
= Above diagonal values indicate inter cluster distance.
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4.4.5.5 Node at first male flowering

Highest cluster mean for node at first male flowering was observed in cluster IV
(3.45) followed by cluster Il (3.06). Lowest cluster mean was recorded in cluster V

(1.40).

4.4.5.6 Node at first female flowering

Cluster 111 recorded highest cluster mean (5.42) followed by cluster I (5.22).

Whereas, lowest cluster mean was observed in cluster VI (3.65).

4.4.5.7 Days to first male flowering

For days to first male flowering, cluster V recorded early male flowering

(30.50). Whereas, cluster 111 recorded late male flowering (39.83).
4.4.5.8 Days to first female flowering

Cluster Il recorded early female flowering (41.14) followed by cluster V (42.25).

Whereas, late female flowering was observed in cluster 111 (44.95).
4.4.5.9 Days to 50 per cent flowering

For days to 50 per cent flowering, cluster VI showed lowest cluster mean

(49.00). While, cluster V recorded highest cluster mean (58.63).
4.4.5.10 Number of male flowers per vine

Maximum number of male flowers was observed in cluster Il (77.59) followed
by cluster 111 (72.30). While, cluster IV showed minimum number of male flowers

(58.85).
4.4.5.11 Number of female flowers per vine

Cluster V recorded maximum number of female flowers (12.50) followed by

cluster VI (9.80). Whereas, minimum was observed in cluster 11 (7.50).
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4.4.5.12 Sex ratio

Cluster Il recorded maximum sex ratio (11.34) followed by cluster 111 (8.50).
Whereas, minimum was observed in cluster V (4.90).

4.4.5.13 Days to first fruit harvest

Minimum days to first fruit harvest was observed in cluster V (48.00) followed
by cluster VI (51.75). Whereas, cluster 1V (60.00) showed maximum days to first fruit
harvest.

4.4.5.14 Number of fruits per vine

Cluster V recorded highest number of fruits per vine (9.63) followed by cluster
IV (8.38) and it was lowest in cluster Il (4.13).

4.4.5.15 Fruit yield per vine (kg)

Highest fruit yield per vine was observed in cluster VI (2.50) followed by cluster
111 (2.10). Whereas, cluster | showed lowest fruit yield per vine (1.10).

4.4.5.16 Average fruit weight (g)

The average fruit weight was highest in cluster VI (276.05) followed by cluster
IV (265.75) and it was lowest in cluster | (173.77).

4.4.5.17 Fruit length (cm)

For fruit length, cluster V showed maximum fruit length (26.20). Whereas,
cluster I recorded minimum (12.34).

4.4.5.18 Fruit diameter (cm)

Maximum fruit diameter was observed in cluster V (7.75) followed by cluster 11
(6.49). The minimum fruit diameter was observed in cluster | (5.48).

4.4.5.19 Flesh thickness (cm)

Cluster V recorded maximum flesh thickness (2.30) followed by cluster 1V
(2.20) and minimum was observed in cluster 111 (1.78).



Table 13. Cluster means for 19 traits from D? analysis and their rankings
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lil. Character | Ranking Cluster | Cluster | Cluster | Cluster | Cluster | Cluster
0 | 1 1 v \Y VI
1 | Vine length 146.79 160.76 146.02 168.50 125.75 154.40
(cm) R 4 2 5 1 6 3
2 | Number of 55.93 77.56 63.17 58.00 50.50 79.00
{f’}?}‘ées per R 5 2 3 4 6 1
3 | Number of 2.34 3.01 1.43 3.30 4.73 4.43
Sirsg‘:hes per R 5 4 6 3 1 2
4 | Number of 12.78 11.56 13.75 10.50 11.00 10.25
nodes per vine R 5 3 1 c 4 6
5 | Node at first 2.85 3.06 1.72 3.45 1.40 1.50
lq]c?\ll\?ering R 4 5 3 6 1 2
6 | Node at first 5.22 4.90 5.42 5.00 4.75 3.65
If:\:j‘;fing R 5 3 6 4 2 1
7 | Days to first 37.32 34.69 39.83 39.25 30.50 38.25
IETI]:\IAE/}ering R 3 2 6 5 1 4
8 | Days to first 43.21 41.14 44.95 42.75 42.25 44.25
ltlec?\:\e/le!fing R 4 1 6 3 2 5
9 | Days to 50 per 53.48 51.94 56.04 52.50 58.63 49.00
cent flowering R A ) : 3 6 1
10 | Number of 65.89 77.59 72.30 58.85 59.90 65.85
male flowers R 3 1 5 5 : 4
11 | Number of 8.22 7.50 9.77 7.65 12.50 9.80
Ifc:c\?;fs R 4 6 3 5 1 2
12 | Sex ratio 8.31 11.34 8.50 7.80 4.90 6.85
R 3 1 2 4 6 5
13 | Days to first 53.34 53.32 53.92 60.00 48.00 51.75
fruit harvest R 4 3 5 6 1 5
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lilc') Character | Ranking Clulster CIL:sIter CI:JIsIter CILIJ\s/ter Clteter Clijlslter
14 | Number of 5.46 4.13 5.67 6.63 9.63 8.38
fruits per vine R 5 6 4 3 1 )
15 | Fruit yield per 1.10 111 1.33 2.10 1.28 2.50
vine (kg) R 6 5 3 2 4 1
16 | Average fruit 173.77 189.29 229.45 265.75 225.05 276.05
weight (g) R 6 5 3 2 4 1
17 | Fruit length 12.34 19.53 18.52 21.65 26.20 23.45
(cm) R 6 5 4 3 1 2
18 | Fruit diameter 5.48 6.49 5.62 5.35 7.75 4.50
(cm) R 4 2 3 5 1 6
19 | Flesh 2.01 2.09 1.78 2.20 2.30 1.90
thickness (cm) R A 3 6 ) 1 5
Overall 88 61 76 72 54 55
score
R 6 3 5 4 1 2
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45 Pest and disease incidence

Response of cucumber genotypes for the incidence of fruit fly and powdery
mildew are presented in the Table 14.

4.5.1 Fruit fly incidence (%0)

Among 21 genotypes evaluated, ten genotypes were highly resistant (KRCCH-
CC-3, KRCCH-CC-4, KRCCH-CC-5, KRCCH-CC-7, KRCCH-CC-9, KRCCH-CC-11,
KRCCH-CC-12, KRCCH-CC-13, KRCCH-CC-14 and KRCCH-CC-18). Genotypes
KRCCH-CC-17 and Arabhavi local were resistant. Moderate resistance was observed in
seven genotypes viz., KRCCH-CC-2, KRCCH-CC-6, KRCCH-CC-8, KRCCH-CC-10,
KRCCH-CC-15, KRCCH-CC-19 and KRCCH-CC-20. While the genotypes KRCCH-
CC-1 and KRCCH-CC-16 were moderately susceptible (Table 15).

Based on the response of genotypes to fruit fly incidence (%), they are grouped
into different categories (Table 15).

4.5.2 Powdery mildew disease severity (%0)

Five genotypes viz., KRCCH-CC-1, KRCCH-CC-2, KRCCH-CC-4, KRCCH-
CC-10 and KRCCH-CC-18 showed complete absence of powdery mildew. Whereas,
two genotypes viz.,, KRCCH-CC-3 and KRCCH-CC-6 showed resistance. Moderate
resistance was observed in genotypes KRCCH-CC-8, KRCCH-CC-9, KRCCH-CC-11,
KRCCH-CC-12, KRCCH-CC-13, KRCCH-CC-14, KRCCH-CC-15, KRCCH-CC-16,
KRCCH-CC-19 and Arabhavi local. Genotypes like KRCCH-CC-5, KRCCH-CC-7,
KRCCH-CC-17 and KRCCH-CC-20 showed moderate susceptibility to powdery
mildew (Table 14).

Based on the reaction of genotypes to powdery mildew incidence (%), they are
grouped into different categories (Table 16).

4.6 ldentification of superior cucumber genotypes for productivity
related traits (Table 15)

As per the results obtained from various statistical analysis, we could identify
the best genotypes considering the economically important traits of cucumber like total
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Ii'(‘) Genotypes incli:dr:ri\f:;h(/% ) Score _ Prg\ll\llc?:vrvy Score
incidence (%)
1 | KRCCH-CC-1 345 3 0.00 0
2 KRCCH-CC-2 21.5 2 0.00 0
3 | KRCCH-CC-3 0 0 11.63 1
4 | KRCCH-CC-4 0 0 0.00 0
5 KRCCH-CC-5 0 0 27.76 3
6 KRCCH-CC-6 24.5 2 7.62 1
7 | KRCCH-CC-7 0 0 38.18 3
8 KRCCH-CC-8 23 2 12.53 2
9 | KRCCH-CC-9 0 0 19.72 2
10 | KRCCH-CC-10 17 2 0.00 0
11 | KRCCH-CC-11 0 0 24.67 2
12 | KRCCH-CC-12 0 0 15.12 2
13 | KRCCH-CC-13 0 0 12.87 2
14 | KRCCH-CC-14 0 0 11.38 2
15 | KRCCH-CC-15 13.12 2 23.28 2
16 | KRCCH-CC-16 29.5 3 18.36 2
17 | KRCCH-CC-17 10.5 1 36.61 3
18 | KRCCH-CC-18 0 0 0.00 0
19 | KRCCH-CC-19 18.39 2 21.34 2
20 | KRCCH-CC-20 19.19 2 29.70 3
21 | Arabhavi local 0 0 18.42 2
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Table 15: Grouping of cucumber genotypes based on response to fruit fly

infestation

Sl Reaction category | Number of Genotypes

No genotypes

1 | Highly resistant 10 KRCCH-CC-3, KRCCH-CC-4, KRCCH-
CC-5, KRCCH-CC-7, KRCCH-CC-9,
KRCCH-CC-11, KRCCH-CC-12,
KRCCH-CC-13, KRCCH-CC-14 and
KRCCH-CC-18

2 | Resistant 2 KRCCH-CC-17 and Arabhavi local

3 | Moderate resistance 7 KRCCH-CC-2, KRCCH-CC-6, KRCCH-
CC-8, KRCCH-CC-10, KRCCH-CC-15,
KRCCH-CC-19 and KRCCH-CC-20

4 | Moderate susceptible 2 KRCCH-CC-1 and KRCCH-CC-16

Table 16: Grouping of cucumber genotypes based on response to powdery mildew

incidence

SI.
No

Reaction category

Number of
genotypes

Genotypes

1

Highly resistant

5

KRCCH-CC-1, KRCCH-CC-2,
KRCCH-CC-4, KRCCH-CC-10
and KRCCH-CC-18

Resistant

KRCCH-CC-3 and KRCCH-CC-
6

Moderate resistance

10

KRCCH-CC-8, KRCCH-CC-9,
KRCCH-CC-11, KRCCH-CC-12,
KRCCH-CC-13, KRCCH-CC-14,
KRCCH-CC-15, KRCCH-CC-16,
KRCCH-CC-19 and Arabhavi
local.

Moderate susceptible

KRCCH-CC-5, KRCCH-CC-7,
KRCCH-CC-17 and KRCCH-
CC-20




92

number of fruits per vine, average fruit weight, fruit yield per vine, fruit length, flesh
thickness and resistance to pest and diseases. The mean performances of various
genotypes for all the 24 traits are listed in Appendix I1.

For total number of fruits per vine, genotypes like KRCCH-CC-17, KRCCH-
CC- 16, KRCCH-CC-15, KRCCH-CC-5 and KRCCH-CC-13 showed best performance
among all the 21 genotypes under the study with the total number of fruits of 9.62, 9.37,
8.37, 6.62 and 6.62 respectively.

For average fruit weight, genotypes like KRCCH-CC-6, KRCCH-CC-15,
KRCCH-CC-13, KRCCH-CC-8 and KRCCH-CC-7 showed good performance among
all the 21 cucumber genotypes under the study with the average fruit weight of 349.00
g, 276.05 g, 265.75 g, 263.25 g and 257.95 g respectively.

For fruit yield per vine, genotypes like KRCCH-CC-15, KRCCH-CC-13,
KRCCH-CC-8, KRCCH-CC-3 and KRCCH-CC-18 showed higher yield compared to
other cucumber genotypes under the study with fruit yield of 2.5 kg, 2.10 kg, 1.80 kg,
1.60 kg and 1.55 kg.

The maximum fruit length was observed in genotypes, KRCCH-CC-17 (26.20
cm), KRCCH-CC- 7 (23.60), KRCCH-CC- 15 (23.45 cm), KRCCH-CC-2 (22.50 cm)
and KRCCH-CC-14 (22.05 cm) compared to other cucumber genotypes under the
study.

The maximum flesh thickness was recorded in KRCCH-CC-1 (2.80 cm),
KRCCH-CC-2 (2.45 cm), KRCCH-CC- 20 (2.32 cm), KRCCH-CC-17 (2.30 cm) and
KRCCH-CC-12 (2.25 cm) compared to other cucumber genotypes under the study.

Genotypes like KRCCH-CC-4, KRCCH-CC-18 and KRCCH-CC-3 showed
resistance to both powdery mildew incidence and fruit fly infestation
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Table 17: Identification of superior cucumber genotypes based on productivity

trait
SI. No Character Genotypes
1 Total number of fruits per KRCCH-CC-17, KRCCH-CC- 16,
vine KRCCH-CC-15, KRCCH-CC-5 and
KRCCH-CC-13.
2 Average fruit weight () KRCCH-CC-6, KRCCH-CC-15, KRCCH-
CC-13, KRCCH-CC-8 and KRCCH-CC-7.
3 Fruit yield per vine (kg) KRCCH-CC-15, KRCCH-CC-13,
KRCCH-CC-8, KRCCH-CC-3 and
KRCCH-CC-18
4 Fruit length (cm) KRCCH-CC-17, KRCCH-CC- 7, KRCCH-
CC- 15, KRCCH-CC-2 and KRCCH-CC-
14
5 Flesh thickness (cm) KRCCH-CC-1, KRCCH-CC-2, KRCCH-
CC- 20, KRCCH-CC-17 and KRCCH-CC-
12
6 Resistance to pest and KRCCH-CC-4, KRCCH-CC-18 and

diseases.

(Both fruit fly and powdery
mildew)

KRCCH-CC-3
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KRCCH-CC-18 KRCCH-CC-13

KRCCH-CC-8

KRCCH-CC-3 KRCCH-CC-15
Plate 2: Top five high yielding Cucumber genotypes




5. DISCUSSION

Cucumber is one of the important vegetable grown in tropical and subtropical
parts of India. It is known for its high nutritional values. However, the potential of
commercially grown cultivars is highly affected by variable environments. In addition
to the genetical behavior of different desirable genotypes, they also vary due to

outcrossing/open or natural pollination.

The prime objective of plant breeding programme is to develop high yielding
varieties with good quality traits. Yield is a complex character and is a combined result
of a number of component traits. Yield is generally controlled by polygene and
influenced greatly by the environmental fluctuations. For identification of strains for
important characters, assessment of genetic variability in available germplasm is

prerequisite tool in commercially successful breeding programmes.

The success of a crop improvement programme depends on the extent of genetic
variability existing in the population or germplasm. The magnitude of genetic variability
can determine the pace and quantum of genetic improvement through selection or
hybridization followed by selection. Phenotypic variance measures the magnitude of
variation arising out of differences in phenotypic values, while the genotypic variance
measures the magnitude of variation due to difference in genotypic values.

Heritability value itself does not provide any indication of the amount of best
individual. Ramanujam and Tirumalachar (1967) reported that heritability estimates in
broad sense accompanied with genetic advance would be more reliable in nature. Grafius
(1959) pointed out that the structure of yield proved through its components rather than
directly would be more efficient. The study of yield components and their inter-
relationship along with yield and their direct and indirect contribution to yield is of
immense importance. Path analysis by Dewey and Lu (1959) gives cause and effect
relationship critically breaking up different direct and indirect effects, which finally make
up correlation coefficient.

In the present investigation, an attempt was made to study the estimation of
proportion of variability, broad sense heritability, predicted genetic advance, GCV and
PCV with respect to 24 traits. The association among these characters and their direct and
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indirect effect on fruit yield has also been studied. The results presented in previous

chapter are discussed under following headings:
5.1  Genetic variability, heritability and genetic advance
5.2  Correlation studies
5.3  Path analysis

54  Genetic diversity
5.1 Genetic variability, heritability and genetic advance

5.1.1 Plant growth parameters

In the present investigation, high GCV and PCV were observed for number of
leaves per vine and number of branches per vine. These results are in agreement with
Hanchinmani et al. (2011), Afangideh et al. (2007), Chikezie et.al (2016) and Monisha
et al. (2017). However, vine length and number of nodes per vine showed moderate
GCV and high PCV values, which is in agreement with Veena et al. (2012), Yadav et
al. (2012), Kandaswamy, R. (2017) and Monisha et al. (2017). Narrow difference
between GCV and PCV indicated little environment effect and may be governed by

non-additive genes. (Fig. 1)

High heritability and GAM was seen for vine length, number of leaves per vine
and number of branches per vine (Fig. 2) which are in line with the results of Ud-Din et
al. (2006), Hanchinmani et al. (2011), Yadav et al. (2012), Kandaswamy. R. (2017),
Monisha et al. (2017) and Chandan Singh et al.(2018). High GAM and moderate
heritability was observed for number of nodes per vine. High heritability with high
GAM estimates for these traits indicated the role of additive gene action in governing
their expression. Hence, selection on phenotype would be beneficial in improvement of

these traits.
5.1.2 Flowering and earliness characters

High GCV, PCV, heritability and GAM were observed for node at first male

flower, node at first female flower, number of male flowers, number of female flowers,
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sex ratio and fruit diameter. These results are in line with Ud-Din et al. (2006), Chikezie
et al. (2016), Kandaswamy (2017) and Chandan Singh et al. (2018). This suggested that
selection may be rewarding for these characters as additive gene action is predominantly
responsible for the expression of the traits.

Moderate PCV, heritability and GAM along with low GCV was observed for
days to first male flowering, days to first female flowering and days to 50 per cent
flowering which are in agreement with Rajwat et al. (2017). While, days to first fruit
harvesting showed low GCV, PCV and GAM with moderate heritability, which is in
line with Monisha et al. (2017). Whereas, high heritability and GAM was observed for
fruit diameter which was similar with the results of Ud-Din et al. (2006), Arunkumr et
al. (2011), Hanchinmani et al. (2011), Yadav et al. (2012) and Kandaswamy (2017).
Hence, these traits may be improved through selection.

5.1.3 Quality parameters

Flesh thickness showed high PCV and moderate GCV, heritability and GAM.
This finding is similar with Basavarajeshwari et al. (2014). This suggested that selection
of these traits may be rewarding as additive gene action is predominantly responsible
for the expression of the traits.

5.1.4 Yield parameters

High GCV, PCV, heritability and GAM was observed for total number of fruits
per vine, average fruit weight, yield per vine and fruit length. These results are in
agreement with Ud-Din et al. (2006), Hanchinmani et al. (2011), Kumar et al. (2013),
Basavarajeshwari et al. (2014), Kandaswamy (2017) and Monisha et al. (2017). This
indicated the presence of additive gene effect for these traits, thus simple selection will
be helpful. However, yield is a complex character, which cannot lead success in direct
selection based on it. So, characters associated and contributable for this character must
be studied after which selection will be promising.

5.1.5 Seed parameters

Number of seeds per fruit and seed yield per fruit recorded high GCV, PCV,
heritability and GAM, which are in line with the findings of Basavarajeshwari et al.
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Fig 1: Phenotypic coefficient of variation and genotypic coefficient of variation for different characters in cucumber genotypes

X1=Vine length X6 = Node at first female flower X11= Number of female flowers  X16= Number of fruits per vine X21=Seed yield per fruit
X2=Number of leaves per vine X7= Days to first male flowering X12= Sex ratio X17=Average fruit weight X22=Seed length
X3=Number of branches per vine X8= Days to first female flowering ~ X13= Days to 1* fruit harvest X18=Fruit yield per vine X23=Seed width
X4=Number of nodes per vine X9= Days to 50% flowering X14=Fruit diameter X19=Fruit length X24=Test weight

X5= Node at first male flower X10= Number of male flowers X15= Flesh thickness X20=Number of seeds per fruit
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Fig. 2: Heritability and genetic advance over mean for different characters in cucumber genotypes

X6 = Node at first female flower X11= Number of female flowers  X16= Number of fruits per vine X21=Seed yield per fruit
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X4=Number of nodes per vine X9= Days to 50% flowering X14=Fruit diameter X19=Fruit length X24=Test weight
X5= Node at first male flower X10= Number of male flowers X15= Flesh thickness X20=Number of seeds per fruit
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(2014). Whereas, seed length and seed width showed moderate GCV, PCV and
heritability ,which are similar to the research findings of Kandaswamy (2017) and
Chandan Singh et al. (2018). Seed length and seed width showed high and low GAM
respectively. Hence, these traits may be improved through selection.

5.2 Correlation studies

The interrelationship between two characters can be directly observed by the
phenotypic correlations. The genotypic correlation may be interpreted as the correlation
of breeding value. When two characters are invariably and linearly associated, the
genetic mechanism causing such association may be due to complete linkage between
the two traits or pleiotropy and some gene may increase both the traits (positive
association), while other may increase one and reduce the other (negative association).
Hence, correlation study has greater significance and could be effectively utilized in

formulating an effective selection scheme.

In the present investigation, genotypic and phenotypic correlation coefficients
were worked out for growth and yield components and heritability of both genotypic
and phenotypic association has been discussed. A narrow difference between the
estimates of phenotypic and genotypic correlation was observed (Table 4 and 5) for
various traits and this indicates the lesser influence of environment in the expression of

these traits and presence of strong inherent association among the traits.

Vine length had positive and significant association with number of male
flowers per vine and fruit diameter. These findings are in agreement with Afangideh and
Uyoh (2007) and Hossain et al. (2010). The other growth parameters like number of
leaves per vine with number of male flowers per vine, number of nodes per vine with
number of female flowers per vine showed positive and significant association among

each other.

From the study conducted, among all the characters, fruit yield per vine was
found to be positively and significantly associated with number of female flowers per
vine, vine length, number of leaves per vine and average fruit weight at both phenotypic
and genotypic level. These results are in conformity with Saikia et al. (1995), Singh

(1997), Tripathi (1997), Meng et al. (1999), Ram et al. (2001), Singh et al. (2002),
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Verma (2003), Rao et al. (2004) , Ying et al. (2004), Mohd and Khan (2009), Kumar et
al. (2008), Hanchinamani and Patil (2011) and Saheb et al. (2017). Therefore, applying
selection pressure on traits like number of female flowers per vine, number of fruits per
vine and fruit weight would simultaneously result in selection for higher fruit yield per

vine.
5.3 Path coefficient analysis

The correlation coefficient measures the relationship existing between pairs of
characters. But, dependent character is an interaction product of many mutually
associated component characters and change in any one component will disturb whole
network of cause and affect system. The path coefficient analysis, a statistical device
developed by Wright (1921), which takes into account the cause and effect and relation
between the variables, is a unique in partitioning the association into direct and indirect
effects through other independent variables. Path analysis also measures the relative
importance of causal factors involved. This is simply a standardizes partial regression

analysis, wherein total correlation value is subdivided into casual scheme.

Among all the characters studied, average fruit weight, vine length, number of
female flowers per vine, number of fruits per vine, number of leaves per vine, number
of branches per vine, fruit length and flesh thickness had positive direct effect on fruit
yield per vine. These findings are in agreement with Meng et al. (1999), Rao et al.
(2004), Kumar et al. (2008), Hanchinamani and Patil (2008), Hossain et al. (2010),
Singh et al. (2009), Kumar et al. (2011), Veena et al. (2013) and Hasan et al. (2015).

From the present path analysis study in cucumber, it may be revealed that
improvement in fruit yield per vine can be achieved by carrying selection for
component characters like average fruit weight, vine length, number of female flowers
per vine, number of fruits per vine, number of leaves per vine, number of branches per
vine, fruit length and flesh thickness, which had positive direct effect on fruit yield per

vine.
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5.4  Genetic Diversity

The importance of genetic diversity has been widely appreciated. Recognising
and estimating such diversity has always been a difficult task. Multivariate analysis
utilizing the concept of statistical distance has been found to be very powerful statistical
tool in estimating diversity in biological populations. It has been successfully employed
even in situations, where overlapping of characters rendered the conventional methods
of classification is ineffective (Sakal, 1965; Murthy et al., 1967). Ecological diversity
has been regarded as a reasonable index of diversity (Vavilov, 1926 and Moll et al.,
1962). Assuming this, the cultivar from widely separated localities have been included
in the hybridization programme by most of the plant breeders for recovering promising
segregants. On contrary, Sachan and Sharma (1971), Kumar et al., (2000) and
Rameshbabu and Patil (2002) could not find any relation between geographical

distribution and genetic diversity in crop plants belonging to different breeding system.

The 20 cucumber genotypes along with a check included in the present study
had considerable diversity as observed by the magnitude of all possible D? values,
which ranged from 3080.32 to 32489.21. These 21 genotypes were grouped into six

clusters based on D? values.

Intra-cluster distance revealed that, cluster Il consisting of eight genotypes had
maximum intra-cluster diversity (D* = 2242.20) indicating that the genotypes belonging
to cluster 11 are closely related followed by cluster 11 (D? = 2166.64) and cluster | (D? =
1854.13). Cluster 1V, V and VI had no intra-cluster distance (D* = 0.00) as they possess
single genotype. However, present investigation revealed that there was a considerable
high intra-cluster distance among the genotypes in cluster I, 1l and Il indicting the
presence of sufficient amount of diversity with genotypes of respective clusters. Thus,

there is a scope for selection among the genotypes within the clusters.

Based on distance between clusters i.e., inter-cluster distance, maximum
divergence was observed between cluster 1V and cluster 111 (D* = 32489.21) followed
by cluster 11l and cluster Il (D® = 24315.24). The least inter-cluster distance was
observed between cluster 1V and cluster VI (D? =3080.32). Therefore, to obtain higher
heterosis, select the superior genotypes from the clusters IV and 111 for hybridization.
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Fig. 3: Dendrogram of clustering pattern of 21 cucumber genotypes
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m Flesh thickness (cm)

M Fruitdiameter (cm)

® Fruitlength (cm)

m Average fruit weight (g)

B Number of female flowers

B Number of leaves per vine

H Vine length (cm)

B Number of branches per vine
® Number of nodes per vine

B Node at first male flowering
m Node at first female flowering
m Days to first male flowering
m Days to first female flowering

m Days to 50% flowering

Number of male flowers
m Sex ratio

Days to first fruit harvest

Number of fruits per vine

Fruityield per vine (kg)

Fig. 4. Per cent contribution of different traits towards divergence
cucumber genotypes
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Fig. 5: Inter and intra cluster distance between 21 cucumber genotypes
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5.4.1 Per cent contribution to diversity

Among all the 19 traits studied, six traits viz. flesh thickness contributed
maximum to genetic diversity followed by fruit diameter, fruit length, average fruit
weight, number of female flowers and number of leaves. These findings are in line with
Sharma and Sharma (2006), Faruk et al. (2010), Gaikwad et.al (2011b), Kumar et al.
(2013) and Rai et al. (2018). Hence, apart from selecting genotypes from clusters,
which have higher inter cluster distance for hybridization, one can also think of
selecting parents based on extent of genetic divergence in respect to a particular trait of

interest.
5.4.2 Analysis of cluster means

All genotypes spread over six clusters and means were scored across the clusters
for all the 19 characters. The highest cluster mean was given the first rank and next
clusters possessing next best means were given second, third, and so on up to sixth rank
for all the traits except node at first male flower, node at first female flower, days to first
male flowering, days to first female flowering, days to 50 per cent flowering and days to
first fruit harvest, where lowest values were given first rank and highest values was last
rank. Accordingly, cluster V with overall score of 54 across 19 characters secured first
rank followed by clusters VI, II, 1V, Ill and | indicating presence of most promising
genotypes in them and can be extensively used for further breeding programme to

generate new material.

5.5 Pest and disease incidence

5.5.1 Fruit fly infestation

Among 21 genotypes evaluated, ten genotypes were highly resistant to fruit fly
and one genotype was resistant. Moderate resistance was seen in seven genotypes.
While, two genotypes, KRCCH-CC-1 and KRCCH-CC-16 were moderately susceptible
(Fig. 6). Though most of the genotypes showed resistant to pest reaction, few among
them showed infestation but were negligible. So, utilization of these genotypes for

future breeding programme will be helpful.



107

5.5.2 Powdery mildew incidence

Powdery mildew resistance in cucumber is governed by two major genes and
polygenes in which susceptibility is incompletely dominant. Both the major genes are
highly heritable in nature (Su-xin et al., 2007). Complete absence of powdery mildew
was seen in five genotypes included in the study (Fig. 7). Whereas, two genotypes were
found to be resistant. However, the collection also included nine moderately susceptible
ones, which showed disease incidence. As the present investigation includes several
highly resistant and resistant genotypes, these are advisable for further crop
improvement programme.

Future line of work

e The genetic diversity study revealed that, diversity is largely contributed by
flesh thickness, fruit diameter, fruit length, average fruit weight, number of
female flowers and number of leaves. Hence, due weightage should be given for
these characters in future to improve yield through selection.

e The lines identified for higher fruit yield viz., KRCCH-CC-15, KRCCH-CC-13,
KRCCH-CC-8, KRCCH-CC-3 and KRCCH-CC-18 may directly released as
variety after thorough evaluation. High yielding advanced genotypes may be
used in hybridization programme.

e Cluster VI and 1V exhibited high cluster mean for yield character. Hence, these
can be extensively used for future breeding programme to generate new
material.

e Cluster IV and cluster 111 exhibited highest inter cluster distance. Selection of
genotypes from these clusters for heterosis breeding will be rewarding.

e The present investigation revealed that, the characters like number of female
flowers per vine, vine length, number of leaves per vine and average fruit weight
were positively and significantly correlated. Whereas, average fruit weight, vine
length, number of female flowers per vine, number of fruits per vine, number of
leaves per vine, number of branches per vine, fruit length and flesh thickness
had positive direct effect on fruit yield per vine. Hence, these characters should

be given prime importance in future breeding programme.
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e Among 21 genotypes, 10 genotypes were highly resistant to fruit fly viz.,
KRCCH-CC-3, KRCCH-CC-4, KRCCH-CC-5, KRCCH-CC-7, KRCCH-CC-9,
KRCCH-CC-11, KRCCH-CC-12, KRCCH-CC-13, KRCCH-CC-14 and
KRCCH-CC-18. Hence, these genotypes can be further used for resistance
breeding.

e Out of 21 genotypes. 5 genotypes viz., KRCCH-CC-1, KRCCH-CC-2, KRCCH-
CC-4, KRCCH-CC-10 and KRCCH-CC-18 showed complete absence of
powdery mildew. Hence, these genotypes can be utilized for further resistance

breeding programme.



6. SUMMARY AND CONCLUSIONS

The present investigation on “Assessment of genetic variability in local
collections of cucumber (Cucumis sativus L.) genotypes for productivity traits” was
undertaken during the year 2017-2018 in kharif season at Kittur Rani Channamma
College of Horticulture, Arabhavi. Twenty genotypes of cucumber along with check
were evaluated in randomized complete block design (RCBD) with two replications.

The experimental results are summarized below.

Analysis of variance revealed highly significant difference among the accessions
for all the characters studied. Environmental influence was very less on expression of
these characters as it was evident by narrow gap between genotypic and phenotypic
coefficients of variation. Genotypic and phenotypic coefficients of variation were
moderate to high for all the character studied except for days to first male flowering.
High heritability coupled high genetic advance as per cent mean was obtained for all the
characters indicating simple selection would be sufficient for these traits to bring

genetic improvement.

Fruit yield per vine was found to be positively and significantly associated with
number of female flowers per vine, vine length, number of leaves per vine and average
fruit weight at both phenotypic and genotypic level. Strong association of these traits
revealed that selection based on these traits would ultimately improve the fruit yield and
it is also suggested that hybridization of genotypes possessing combination of such
characters is most useful for obtaining desirable high yielding segregants.

Path coefficient analysis revealed that average fruit weight, vine length, number
of female flowers per vine, number of fruits per vine, number of leaves per vine,
number of branches per vine, fruit length and flesh thickness had positive direct effect
on fruit yield per vine at both phenotypic and genotypic levels and most of the fruit
related traits contributed to fruit yield mainly through average fruit weight and fruit
length. Hence, it would be rewarding to lay stress on these characters in selection
programmes for increasing yield.

Using Mahalanobis D? statistic method, 20 genotypes along with Arabhavi local

(check) were grouped into six divergent clusters. It is desirable to select genotypes from
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clusters having higher inter-cluster distance and with high fruit yield as parents in the

recombination breeding programmes.

Superior genotypes identified in this study are KRCCH-CC-17, KRCCH-CC-15,
KRCCH-CC-13, KRCCH-CC-1 and KRCCH-CC-7. These genotypes have the
desirable characteristics like high yield (KRCCH-CC-15 and KRCCH-CC-13) desirable
fruit characteristics (KRCCH-CC-17, KRCCH-CC-7 and KRCCH-CC-1) and diverse
nature (KRCCH-CC-17). These identified genotypes could be used for further

improvement of the cucumber crop.

Three genotypes viz., KRCCH-CC-4, KRCCH-CC-18 and KRCCH-CC-3
showed complete resistance to both fruit fly and powdery mildew incidence. Hence,

these genotypes can be further utilized for resistance breeding.



REFERENCES

Afangideh, U. and Uyoh, E. A., 2007, Genetic variability and correlation studies in
some varieties of cucumber (Cucumis sativus L.). Jordan J. Agric. Sci., 3
(4): 376-384.

Afroz, S., Norman, M. S., Hossain, M. S., Mamun, A. A., Howlader, N. and Aral, S.,
2013, Multivariate analysis approach to select parents for hybridization
aiming at yield improvement in Cucumber (Cucumis sativusL.). J. Environ.

Sci and Natural Resourses., 6(1); 33-36.

Alcazar, E. J. T. and Gullick, P. J., 1983, Genetic resources of cucurbitaceae- a global

report, Rome. Int. Board for PIl. Gen. Res., Rome, PP. 101.

Al-Jibourie, H. A., Miller, P. A. and Robinson, H. F., 1958, Genotypic and
environmental variance in an upland cotton cross of interspecific origin.

Agron. J., 50: 633-637.

Anonymous, 2014, Integrated handbook of horticulture (Kannada), Univ. Hort. Sci.,
Bagalkot. pp. 80-82.

Anonymous, 2017, Area and production of horticulture crops- All India., National

Horticulture data base.

Arunkumar, K. H., Patil, M. G., Hanchinamani, C. N., Goud, I. S. and Hiremath, S. V.,
2011, Genetic relationship of growth and development traits with fruit yield
in F2 population of BGDL x hot season of cucumber (Cucumis sativus L.).
Karnataka J. Agric. Sci., 24(4): 497-500.

Basavarajeshwari, M. R., Nagaraj, K. S., Shrikant, L. G., Raveendra, Y. C.,
Mahamadtoufeeq, H. and Harshavardhan, G. V., 2014, Genetic variability ,
heritability and genetic advances for yield and yield parameters and fruit and
seed quality parameters in cucumber (Cucumis sativus L.). Trends in Bio.
Sci., 7(15): 1965-1976.



114

Bhardwaj, R. K. and Kumar, S., 2012, Studies on correlation between yield and seed
characters in cucumber (Cucumis sativus L.). Int. J. Farm Sciences., 2 (1):
54-58.

Burton, G. W. and Devane, R. W., 1953, Estimating heritability in tall foscue (Festuca
arundinaces) from replicated clonal material. Agron. J., 45: 478-481.

Chandan, S., Ahiwar. and Singh, D. K., 2018, Assessement of genetic variability in
cucumber (Cucumis sativus L.). Int.J. Curr. Microbial. App. Sci., 7(3):
813-822.

Chandan, S., Ahiwar., Singh, D. K. and Kushwaha, M. L., 2017, Assessment of genetic
variation in cucumber (Cucumis sativus L.) germplasm on correlation, path
analysis and cluster analysis. Chem Sci Rev Lett., 6(23), 1886-1893.

Chandrashekhar, N. and Hanchinamani, N., 2006, Genetic variability, divergence,
heterosis and combining ability studies in cucumber (Cucumis sativus L.).
Ph.D. Thesis, UAS, Dharwad, Karnataka, India.

Chikezie, O. E., Peter, E. O., Christian, U. A. and Uche, P. C., 2016, Studies of
phenotypic and genotypic variation in sixteen cucumber genotypes. Chilean
J. Agric. Res., 76(3): 307- 313.

Choudhary, M. L., Joshi, S. and Amar Singh, 1985, Genetic studies in cucumber
(Cucumis sativus L.). Prog. Hort., 17(3): 236-240.

DeCondole, A., 1982, Origine des plantescultivies, Germesebailleive, Paris., PP.377.

Dewey, D. P. and Lu, K. H., 1959, A correlation and path coefficient analysis of
components of crested wheat grass seed production. Agron. J., 51: 515-518.

Dhiman, M. R. and Chander, P., 2005, Correlation and path coefficient analysis in
cucumber. Haryana J. Hort. Sci., 34(1/2): 111-112.

Edang, S., Lamsudin, S. A. and Nasoetion, H., 1971, Multivariate classification of some
rice (Oryza sativa L.) varieties and strains on yield components. Int. Rice
Common wealth Newsletter, 20: 26-34.



115

Falconer, D.S., 1981, Introduction to Quantitative Genetics, 2" edition, Longman

Group Ltd., Longman House, Harrow, England, p. 350. Ed.

Faruk, H., Rabbani, M. G., Hakim, M. A., Amanullah, A. S. M., and Ahsanullah, A. S.
M., 2010, Study on variability character association and yield performance
of cucumber (Cucumis sativus L.). Bangladesh Research Publication J.,
4(3): 297-311.

Fayeun, L. S., Odiyi, A. C., Makinde S. C. O. and Aiyelari, O. P., 2012, Genetic
variability and correlation studies in the fluted pumpkin (Telfairia
occidentalis Hook F.). J. PI. Breed. Crop Sci., 4(10):156-160.

Gaikwad, A. G, Dhumal, S. S., Sonawane, H. G. and Musmade, A. M., 2011b, Genetic
divergence in cucumber (Cucumis sativus L.). Asian J. Hort., 6(1): 148- 150.

Gaikwad, A. G., Musmade, A. M., Dhumal, S. S. and Sonawane, H. G., 2011a,
Variability studies in cucumber (Cucumis sativus L.). Ecology Environment
and Conservation., 17(4): 799-802.

Girisha,K. N., 1989, Studies on biological control of powdery mildew pathogens with
cladosporium spp., M.Sc. (Agri.) Thesis, Univ. Agric. Sci. Bangalore.

Golabadi, M., Eghtedary, A. R. and Golkar, P., 2013, Determining relationships
between different horticultural traits in cucumber (Cucumis sativus L.)
genotypes with multivariate ananlysis. SABRAO J. Breed. Gen., 45(3):
447-457.

Golabadil, P., Golkar, P. and Eghtedary, A. R., 2012, Assessment of genetic variation in
cucumber (Cucumis sativus L.) genotypes. Euro. J. Exp. Biol., 2 (5):1382-
1388.

Gopalakrishnan, T. R., 2007, Vegetable crops. New India Publishing Agency,
Pitampura, New Delhi. Indian Council of Agricultural Research, New Delhi,
pp. 145.

Goulden, G. 1959, Methods of statistical analysis. Asia Publishing House, Calcutta, p.
150.



116

Grafius, J. E., 1959, Correlation and path analysis in barley. Agron. J., 51 : 551-554,

Hanchinamani, C. N., Patil, M. G, Dhamatti, P. R. and Mokashi, A. N., 2008, Studies
on variability in cucumber (Cucumis sativus L.). Crop Res., 36 (1&3): 273-
276.

Hanchinmani, C. N. and Patil, M. G., 2011, Breeding potential of cucumber (Cucumis

sativus L.) genotypes using D? analysis. Crop Res., 41(1, 2 & 3): 164-167.

Hanchinmani, C. N., Patil, M. G., Dharamatti, P. R. and Mokashi, A. N., 2011, Studies
on heritability and genetic advance in cucumber (Cucumis sativus L.). Crop
Res., 41(1, 2 & 3): 160-163.

Hasan, R., Hossain, M. K., Alam, N., Bashar, A., Islam, S. and Tarafder, M. J. A., 2015,
Genetic divergence in commercial cucumber (Cucumis sativus L.)

genotypes. Bangladesh Journal of Botany., 44(2): 201-207.

Hossain, Md. F., Rabbani, M. G., Hakini, M. A., Amanullah, A. S. M. and Ashanullah,
A. S. M., 2010, Study on variability character association and vyield
performance of cucumber (Cucumis sativus L.). Bangladesh Res.
Publication J., 4(3): 297-311.

Johnson, H. W., Robinson, H. F. and Comstock, R. S., 1955, Estimation of genetic and

environmental variability in soyabean. Agron. J., 41: 314-318.

Kandasamy, R., 2017, Variability studies in Cucumber (Cucumis sativus L.). The Asian
J. Hort., 12(1): 84-87.

Khan, Z., Shah, A. H., Gul, R., Majid, A., Khan, U. and Ahmad, H., 2015, Morpho-
agronomic characterization of cucumber germplasm for yield and associated

traits. International J. Agron. Agric. Res., 6(1): 1-6.

Kumar A., 2006, Studies on heterosis and inheritance of resistance to fruit fly in
cucumber (Cucumis sativus L.). Ph.D. Thesis, Department of Vegetable
Science, Dr. YS Parmar Uni. Hort. and Forestry, Nauni, Solan, India, p.
100.



117

Kumar, A., Kumar, S. and Pal, A. K., 2008, Genetic variability and character
association for fruit yield and yield traits in cucumber. Indian J. Horti., 65
(4): 423-428.

Kumar, S. R., Verma, S. P. and Ganguli, D. K., 2000, D? analysis for fruit yield and
component characters in brinjal (Solanum melongena L.). South Indian
Horti., 46 (5-6) : 251-255.

Kumar, S., Kumar, D., Kumar, R., Thakur, K. S. and Dogra, B. S., 2013, Estimation of
Genetic variability and divergence for Fruit yield and quality traits in
cucumber (Cucumis sativus L.) in North-Western Himalayas. J. of Plant Sci.,
1(2): 27-36.

Kumar, S., Kumar, R., Gupta, R. K. and Sephia, R., 2011, Studies on correlation and
path coefficient analysis for yield and its contributing traits in cucumber.

Crop Improvement., 38(1): 18-23.

Machikowa, T., Laosuwan, P., 2011, Path coefficient analysis for yield of early

maturing soybean. Songklanakarin J. Sci. Tech., 4(33) :365-368.

Mahalanobis, P. C., 1936, On the generalized distance in statistics. Proc. Nat. Inst. Sci.,
2:49- 55,

Maryam, G., Pooran, G. and Abdol-Reza, E, 2012, Assessment of genetic variation in
Cucumber (Cucumis sativus L.) genotypes. European J. Exp. Bio,,
2(5):1382- 1388.

Meng, Z., Fen, W. X. and Wen, C. H., 1999, Genetic path analysis of early yield in

cucumber (Cucumis sativus L.). Cucurbit Genetics Cooperative., 22: 3-4.

Mohd., Mehdi. and Khan, F. A. S., 2009, Variability and character association analysis
incucumber germplasm. Agric. Bio. Res., 25(2): 87-91.

Moll, R. H., Salhuana, W. S. and Robinson, H. F., 1962, Heterosis and genetic diversity

in variety crosses of maize. Crop Sci., 2 : 197-198.



118

Monisha, R., Maurya, S. K., Khushboo, K. and Hirdesh, Y., 2017, Estimation of genetic
parameters in cucumber (Cucumis sativus L.) under naturally ventilated
polyhouse. J. Pharm. Phytochem., 6(6):1038-1041.

Murthy, B. R., Arunachalam, V. and Saxena, M. B. L., 1967, Cataloguing and
classifying genetic stocks of sorghum. Indian J. Gen.Pl. Bred., 27 (4) :
1-132.

Nath, P., 1966, Varietal resistance of gourds to fruit fly. Indian J. Hort., 23: 69-78.

Nwofia, G. E., Amajuoyi, A. N., Mbah, E. U., 2015, Response of three cucumber
varieties (Cucumis sativus L.) to planting season and NPK fertilizer rates in
lowland humid tropics: sex expression, yield and inter-relationships between
yield and associated traits. Int. J. Agric. and Forestry., 1(5):30-37.

Panse, V. G. and Sukthame, P. V., 1957, The application of genetics to plant breeding.
The inheritance of quantitative characters and plant breeding. J. Genet., 40 :
283-302.

Parihar, N. S., Yadav, J. R., Mishra, G., Yadav, J. K., Kumar, S. and Yadav, A., 2007,
Correlation coefficient analysis in cucumber (Cucumis sativus L.). Prog.
Agric., 7(1/2): 179-180.

Rai, S. P., Mulge, R. and Shankargouda, S., 2018, Estimation of genetic divergence for
growth, earliness and yield parameters in cucumber (Cucumis sativus L.).
Int. J. Current Microbiology and Applied Sciences.

Rajawat, K. S. and Collis, J. P., 2017, Genetic variability ,heritability and genetic
advances analysis for quantitative and qualitative traits in cucumber
(Cucumis sativus L.)., J. Pharmocognosy and Phytochemistry., 6 (4): 882-
885.

Ram, D., Nirmal, D., Prakesh, C. and Kallo, G., 2001, Inter association of
physiophonology traits in selected cucumber genotypes under field
conditions. Indian J. Agric. Sci., 71 (10):644-647.



119

Ramanujam, S. and Thirumalachar, D. K., 1967, Genetic variability of certain
characters in red pepper (Capsicum annuum L.)., Mysore J. Agric. Sci., 64(9)
: 591-592.

Rameshbabu and Patil R. V., 2002, Studies in brinjal genotypes. Part-1l. Genetic
divergence. Indian J. PIl. Gen. Res., 15 (1) : 71-70.

Ranjan, P., Gangopadhyay, K. K., Manas, K. B., Anirban, R., Srivastava, R., Bhardwaj,
R. and Dutta, M., 2015, Evaluation of cucumber (Cucumis sativus L.)
germplasm for agronomic traits and disease resistance and estimation of
genetic variability. Indian J. Agric. Sci., 85 (2): 234-9.

Rao, C. R., 1952, Advanced statistical Methods in biometrical research. Jhon Wiley and
Sons. New York. pp. 45-110.

Rao, E. S., Munshi, A. D. and Verma, V. K., 2004, Genetic association and
interrelationship of yield and its components in cucumber (Cucumis sativus
L.). Indian J. Hort. 61 (4): 315-318.

Rao, E. S., Verma, V. K. and Munshi, A. D., 2003, Breeding potential of cucumber
(Cucumis sativus L.) genotypes using D? analysis. Indian J. Hort., 60 (1):
53-58.

Robinson, R. W. and Decker W. D. S., 1999, Cucurbits. Cab Int, Uni. press,
Cambridge.

Sachan, K. S. and Sharma, J. R., 1971, Multivariate analysis of genetic divergence in
tomato. Indian J. Gen. PI. Bred., 31 (1) : 86-93.

Saheb, P., Hem, R. S., Arindam, D. and Ajay, K. P., 2017, Character association and
path analysis for fruit yield and its contributing traits in cucumber (Cucumis
sativus L.). Int. J. Agric. Environ. Biotech., 10 (2) : 163-170.

Saikia, J., Shadeque, A. and Bora, G. C., 1995, Genetic studies in cucumber: correlation
and path coefficient analysis. Haryana J. Hort. Sci., 24(2): 126-130.

Sakal, R. R., 1965, Statistical Methods in systematics. Biol. Rev., 40: 337-391.



120

Shah, K. N., Rana, D. K. and Singh, V., 2018, Studies on genetic divergence in
cucumber (Cucumis sativus L.) under subtropical conditions of Garhwal
Himalaya. Int. J. Advanced Scientific Res. Manag., 1 : 39-42.

Sharma, H. R. and Sharma, D., 2006, Genetic divergence for yield and vyield
contributing traits in cucumber (Cucumis sativus L.). J. Hort. Sci., 1 (2):
141-143.

Shweta, S., Ramesh, K., Subhrajyoti, C. and Hem, R. S., 2018, Correlation and path
analysis studies for yield and its attributes in Cucumber (Cucumis sativus
L.), Int. J. Chemical Studies., 6 (2): 2045-2048.

Simmonds, N. M., 1962, Variability in crop plants its use and conservation. Botanical
Review., 37: 422-465.

Singh, M., 1997, Variability studies in some lines of cucumber (Cucumis sativus L.).
M.Sc. Thesis, Department of Vegetable Science, Dr. YS Parmar Uni. Hort.
and Forestry, Nauni, Solan, India. 68p.

Singh, R. K and Chaudhury, B. D. 1985. Biometrical methods in quantitative genetics
analysis 3rd Ed. Kalyani Publishers ,New Delhi: 53-54.

Singh, R. V., Verma, T. S. and Thakur, P. C., 2002, Characters association in cucumber
(Cucumis sativus L.). Haryana J. Hort. Sci., 31 (1/2): 91-93.

Singh, R., Kumar, S., Singh, A. K., Singh, B. K. and Kumar, M., 2009, Character
association and path coefficient studies in cucumber (Cucumis sativus L.).
Environ. Ecology., 27(3): 1066-1069.

Singh, S. K., Singh, A. and Gangwar, L. K., 2011, Variability and heritability studies in
cucumber (Cucumis sativus L.). Prog. Agric., 11 (1): 166-167.

Thamburaj, S. and Singh, N., 2014, Text book of vegetables, tuber crops and spices.
Indian Council of Agicultural Research, New Delhi., PP. 254-261.

Tiwari, D. N. and Mishra, R. C., 2012, Evaluation of morphological traits of cucumber

genotypes during off season production. Nepal Agric Research J., 12: 41-45.



121

Tripathi, Y. N., 1997. Genetic variability and inter-relationship among horticultural
traits in cucumber (Cucumis sativus L.). M.Sc. Thesis, Himachal Pradesh

Krishi Viswavidyalaya, Palampur (HP). 83p.

Ud-din, G., Ahmed, N., Narayan., Nazir, G. and Hussain, K.,2006, Variability studies in
Cucumber. Haryana J. Hort. Sci., 35 (3 and 4): 297-298.

Ullah, M. Z., Hasan, M. J., Chowdhury, A. Z. K. M. A,, Saki, A. I. and Rahman, A. H.
M. A., 2012, Genetic variability and correlation in exotic cucumber

(Cucumis sativus L.) varieties. Bangladesh J. Pl. Breed. Gen., 25 (1): 17-23.

Vavilov, N. I., 1951, The origin, variation, immunity and breeding of cultivated plants.

Chronica Botanica., 13; 1-366.

Veena, R., Amrik, S. S., Pitchaimuthu, M. and Souravi, K., 2012, Genetic evaluation of
Cucumber (Cucumis sativus L.) genotypes for some yield and related traits.

Electronic J. Pl. Breed., 3 (3): 945-948.

Veena, R., Sidhu, A. S., Pitchaimuthu, M. and Souravi, K., 2013, Character association
for fruit yield and yield traits in cucumber (Cucumis sativus L.). Electronic

J. PI. Breed. 4 (1): 1108-1112.

Verma, S., 2003, Genetic variability and correlation studies in cucumber (Cucumis
sativus L.). M.Sc. Thesis, Dr. Y S Parmar Uni. Hort. Forestry, Nauni, Solan

(H P). 44p.
Wright S., 1921. Correlation and causation. J. Agric. Resources., 66(4): 557-585.

Wu, J. L., Ru, S. S. and Hui, R. Y., 1997. Study on genetic correlation and path analysis
of the main agronomic characters of cucumber (Cucumis sativus L.). Acta

Agriculturae Universitatis Henanesis., 31(3): 244-247.

Yadav, Y. C., Kumar, S. and Singh, R., 2010, Correlation coefficient and path analysis
in cucumber (Cucumis sativus L.). Prog. Hort., 42 (1): 71-75.



122

Yadav, Y. C., Kumar, S. and Singh, R., 2012, Studies on genetic variability, heritability
and genetic advance in cucumber (Cucumis sativus L.). Hort. Flora Res.
Spectrum. 1 (1): 34-37.

Ying, Q. Z., Run, C. L. H. H. and Pan, J. S., 2004, Study on genetic correlation and path
analysis of the main agronomic characters of gynoecious parthenocarpic

cucumber. Journal of Shanghai Jiaotong Uni. Agric. Sci., 20 (2): 133-136.



Meterological data recorded during the period of experimentation (2017-2018)

Appendix- |

from Agriculture Research Station, Arabhavi.

123

Month M:_;‘:;np‘fm M:e"r;n:m Rainfall | EVP ':/iaHX' ';:

(c) Ccy | MM mm) g (%)

January 2017 31.40 9.90 0.00 1.90 88.90 58.00
February 2017 33.80 11.30 0.00 4.00 89.60 61.00
March 2017 41.20 19.50 0.00 4.40 85.10 68.20
April 2017 38.80 20.10 0.00 7.40 85.50 68.00
May 2017 39.40 22.80 10.20 6.80 84.80 60.20
June 2017 32.40 22.60 15.00 5.00 86.00 58.60
July 2017 31.00 21.30 37.20 3.50 91.10 63.50
August 2017 32.90 20.50 40.40 3.90 88.90 57.00
September 2017 33.10 19.40 179.40 3.70 93.60 71.30
October 2017 33.30 19.10 91.20 5.00 88.70 70.10
November 2017 33.40 12.40 8.20 4.10 78.00 65.00
December 2017 33.70 10.50 3.20 3.80 78.00 60.50
January 2018 32.30 8.20 0.00 4.20 80.80 61.20




Appendix I1: Per se performance of cucumber genotypes for growth, earliness, yield, quality and seed parameters

Number

_ Vine | Number of Number | Node @ 1% [Node @ 1%| Days to 1% | Days to 1| Daysto |Number of| Number _
Variety length | of Iea\_/es branches of noqles malg fema!e malg fema!e 50% male |of female | Sex ratio
(cm) per vine per vine per vine | flowering | flowering | flowering | flowering | flowering | flowers | flowers

KRCCH-CC-1 177.00 117.00 3.45 11.62 2.05 2.85 26.00 31.00 40.50 98.25 10.50 9.65
KRCCH-CC-2 154.00 28.50 1.65 11.62 3.45 5.55 34.75 43.00 52.87 58.00 7.55 8.05
KRCCH-CC-3 103.75 33.50 4.20 10.75 2.80 5.15 35.50 41.50 53.62 47.80 8.87 5.50
KRCCH-CC-4 134.00 63.00 1.35 13.50 1.95 4.55 39.00 45.25 54.37 98.85 7.50 13.30
KRCCH-CC-5 190.50 57.50 2.75 15.87 3.95 6.45 33.75 40.50 49.25 79.55 10.75 7.50
KRCCH-CC-6 142.85 52.00 1.37 12.25 1.60 7.80 39.75 47.50 58.50 58.20 7.25 8.00
KRCCH-CC-7 111.50 72.50 2.85 9.25 3.50 5.55 35.50 43.85 54.62 81.35 5.65 15.35
KRCCH-CC-8 218.00 105.00 3.28 15.12 2.85 5.00 35.50 39.50 48.75 102.35 10.15 10.10
KRCCH-CC-9 168.35 58.50 2.85 15.25 3.90 4.77 39.50 48.00 58.25 67.85 6.50 10.60
KRCCH-CC-10 130.50 43.50 2.30 14.50 2.90 5.00 35.50 39.25 48.25 70.50 10.05 7.05
KRCCH-CC-11 159.00 102.50 3.55 12.50 3.45 5.90 36.50 45.25 55.75 76.50 5.35 14.65
KRCCH-CC-12 161.00 39.50 2.50 9.75 2.40 5.40 34.25 41.75 53.12 58.80 4.40 14.05
KRCCH-CC-13 168.50 58.00 3.30 10.50 3.45 5.00 39.25 42.75 52.50 58.85 7.65 7.80
KRCCH-CC-14 187.50 92.00 1.37 8.25 3.55 4.60 34.75 38.25 50.87 87.85 8.55 10.85

A"



Conti..

Number

_ Vine | Number of Number | Node @ 1% [Node @ 1%| Days to 1% | Days to 1™| Daysto |Number of| Number _
Variety length | of Iea\_/es branches of noqles malg fema!e malg fema!e 50% male |of female | Sex ratio
(cm) per vine per vine per vine | flowering | flowering | flowering | flowering | flowering | flowers | flowers
KRCCH-CC-15 154.40 79.00 4.42 10.25 1.50 3.65 38.25 44.25 49.00 65.85 9.80 6.85
KRCCH-CC-16 161.20 74.50 1.57 15.50 1.60 3.90 40.75 42.10 55.25 59.85 14.55 4.20
KRCCH-CC-17 125.75 50.50 4.72 11.00 1.40 4.75 30.50 42.25 58.62 59.90 12.50 4.90
KRCCH-CC-18 112.50 108.50 2.10 10.50 2.90 5.80 43.25 49.25 52.25 78.00 8.15 9.85
KRCCH-CC-19 170.25 50.50 1.80 10.50 1.50 3.20 33.75 39.25 61.85 56.35 6.20 9.50
KRCCH-CC-20 164.00 48.00 3.40 11.60 2.90 5.60 38.75 42.75 48.50 59.35 7.60 8.05
Arabhavi local 105.75 55.00 2.40 14.85 2.35 4.95 41.50 48.50 61.35 59.50 7.25 8.15
(Check)
Mean 152.39 66.14 2.72 12.14 2.66 5.02 36.48 42.65 53.24 70.64 8.41 9.23
C.V. (%) 8.11 8.54 15.04 13.84 19.17 11.27 8.81 8.20 8.62 8.39 9.51 17.58
CDat5% 25.78 11.79 0.85 3.50 1.06 1.18 6.70 7.30 9.58 12.37 1.67 3.38
CDatl% 35.17 16.09 1.16 4.78 1.45 1.61 9.15 9.95 13.07 16.87 2.27 4.62
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Conti..

Numbe

Days to r of f{““ Average Fruit Fruit Flesh _Sleaed Number Seed Seed Test
Variety 1% fruit | fruits |el_d fr_u It length diameter | thickness yliruﬁer of seed length | width weight
harvest per per vine | - weight (cm) (cm) (cm) per fruit (cm) (cm) (9)
vine (ko) ) (9)

KRCCH-CC-1 48.50 6.62 1.37 155.25 17.25 8.62 2.80 2.00 57.625 0.82 0.35 1.82
KRCCH-CC-2 50.85 4.12 1.10 177.25 22.50 5.00 2.45 3.15 123.50 1.16 0.47 2.20
KRCCH-CC-3 50.50 4.62 1.60 171.25 18.25 4.00 1.80 2.25 141.12 1.10 0.39 1.45
KRCCH-CC-4 52.00 3.87 1.05 211.80 21.50 5.50 2.00 2.35 142.75 0.64 0.47 1.50
KRCCH-CC-5 51.25 6.62 0.85 93.55 12.550 6.00 2.10 1.55 83.75 0.71 0.37 2.35
KRCCH-CC-6 61.75 3.75 1.47 349.00 21.05 6.65 1.85 6.75 257.75 1.10 0.32 2.85
KRCCH-CC-7 58.50 2.87 1.05 257.95 23.60 7.35 2.00 5.35 230.00 1.05 0.45 2.30
KRCCH-CC-8 51.50 4.75 1.80 263.25 20.50 7.80 2.05 3.15 191.25 0.82 0.43 1.55
KRCCH-CC-9 53.75 2.75 0.62 128.00 16.05 4.95 2.05 2.35 105.37 0.71 0.47 2.15
KRCCH-CC-10 61.00 5.87 1.30 164.45 15.50 4.35 2.05 2.40 128.00 0.87 0.51 1.90
KRCCH-CC-11 53.30 3.87 0.62 161.50 19.50 5.00 2.22 2.50 135.05 0.72 0.52 2.02
KRCCH-CC-12 58.50 2.62 0.75 217.00 19.00 6.55 2.25 2.75 186.00 1.00 0.42 1.67
KRCCH-CC-13 60.00 6.62 2.10 265.75 21.65 5.35 2.20 5.10 194.75 0.85 0.50 2.35
KRCCH-CC-14 52.00 4.87 1.07 160.10 22.05 7.65 1.57 4.05 148.50 0.75 0.42 2.57
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Conti..

Numbe

i Seed
Days to r of \F(T:IIdt A\]ffﬂige Fruit Fruit Flesh yield per Number Seed Seed Test
Variety 1% fruit | fruits ervine | weiaht length diameter | thickness fruit of seed length | width weight
harvest per P g (cm) (cm) (cm) per fruit (cm) (cm) (9)
vine (kg) (9) (9)
KRCCH-CC-15 51.75 8.37 2.50 276.05 23.45 4.50 1.90 3.80 184.00 0.67 0.39 2.57
KRCCH-CC-16 48.00 9.37 1.47 127.55 13.00 4.70 1.50 2.30 96.00 0.82 0.51 2.52
KRCCH-CC-17 48.00 9.62 1.27 225.05 26.20 7.75 2.30 3.75 184.35 0.83 0.32 2.00
KRCCH-CC-18 49.00 5.37 1.55 238.55 7.00 6.00 2.25 2.05 130.50 0.85 0.32 2.20
KRCCH-CC-19 51.50 5.12 1.10 201.55 6.00 6.15 1.65 2.60 165.50 0.77 0.47 2.47
KRCCH-CC-20 54.50 6.00 1.15 157.20 7.00 6.70 2.32 4.20 146.50 0.77 0.41 2.05
Avrabhavi local 54.50 5.10 0.61 183.85 15.85 4.15 1.27 0.42 101.70 0.87 0.44 0.55
(Check)
Mean 53.40 5.37 1.25 199.32 17.59 5.93 2.02 3.08 149.23 0.85 0.42 2.03
C.V. (%) 7.14 8.45 8.85 12.58 11.17 11.06 14.86 9.59 9.57 13.46 13.91 11.32
CDat5% 7.95 0.94 0.23 52.33 4.09 1.37 0.62 0.61 29.79 0.24 0.12 0.48
CDatl% 10.85 1.29 0.31 71.39 5.59 1.86 0.85 0.84 40.64 0.32 0.16 0.65
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ASSESMENT OF GENETIC VARIABILITY IN LOCAL COLLECTIONS OF
CUCUMBER (Cucumis sativus L.) GENOTYPES FOR PRODUCTIVITY

TRAITS
MEENAKSHI S DODDAMANI 2018 Dr. SATISH D.
Major Advisor
ABSTRACT

A field experiment was undertaken during the year 2017-2018 in kharif season
to study the genetic variability, correlation, path co-efficient analysis and genetic
diversity for productivity traits in 21 local collections of cucumber genotypes. The

experiment was laid out in randomized block designs with two replications.

Analysis of variance revealed highly significant difference among the genotypes
for all the traits studied. Wide range of variability, high heritability and high genetic
advance as per cent over mean was observed for vine length, number of leaves per vine,
number of branches per vine, node at first male flower, node at first female flower,
number of male flowers, number of female flowers, fruit diameter, number of fruits per
vine, average fruit weight, fruit yield per vine, fruit length, number of seeds per fruit,
seed yield per fruit and test weight indicating predominant additive gene action offering
scope for improvement of these characters through direct selection. Correlation studies
revealed significant and positive association of fruit yield per vine with number of
female flowers per vine, vine length, number of leaves per vine and average fruit
weight. The maximum direct effect on fruit yield per vine was exhibited by average
fruit weight followed by number of fruits per vine.

Mahalanobi’s D? analysis indicated presence of considerable diversity in
cucumber genotypes and 21 genotypes were grouped into six clusters. The cluster 1l
showed maximum (2242.20) intra cluster diversity. Inter cluster distance revealed the
maximum divergence between clusters IV and cluster 111 (D* = 32489.21) followed by
cluster 111 and cluster Il (D? = 24315.24). Among all the 19 productivity traits studied,
flesh thickness, fruit diameter, fruit length and average fruit weight contributed greatly
towards divergence. The genotype KRCCH-CC-17 in cluster V recorded highest cluster
mean. KRCCH-CC-8, KRCCH-CC-18, KRCCH-CC-3, KRCCH-CC-13 are some of the
top high yielding genotypes. These, genotype can be used as a base material for future
breeding programme.



‘ EVERA(PIRA T ABA J7T) _AAIA AURAEAR GvizPAREPAUA
CERARP Rk Z AEN AR EA

«MEAQ 22AEAZ Az EqjRIR 2018 gA. ,Wi+Ar,
Ykt /T UAZ ABPHA
_AghA+A

CEVAIR viUYve CERBAZP @k, @i«zv, Zzigh«P 2ivi ®PEUY: _PAiFAU
CzAAINE2ER QuAg ght Z£Pk vEAIUAJP 2iCh«zA®AIl, Cg A«Ail ef«P vAves\E
ajvi vih _hzhgu «AUz° £q, A-ivh. ««z ¥adUhAz AUse, Az _EVAIL 21 vtk

EAVEEUVEN AiiAzialP "APi «£A,z°, 2017-18 g 2MAUAJE® RE@RIA¥E 2iAq A-hvi.

««z «Hhpulys ¥eag, J A v £2E£UY ULE®PEUY: £gi@ CvAv UtohAil
ayji, EgidizA (!, 0.01 @AUE !, 0.05) PAQiSACZ. F CzAilEal 2i¥Pajiz avii
Saf CEAA2AilVAIM _gA, JVAV ©af CEiaA2P 2lAUQREN 8§»gAU¥riz. 24¥P
at«ziv, @af CEAZP 2lAUQRl 8Y%AIL Gz, «2u2iz WAL J UYL, ¥ae SYAil
J U%h, 2£z® UAQh ©E«E£ 8YAIL £EAQI, 2£z@ °th ©F«E£ 8WAiL £EAqQi, UAGA
OFUY AS), ©th @EUY% _AS| ©tf 24, _gh j Ot£ VAP, Yee 8%U Otf EViAj,
Otf Gz, ¥ae ¥OP OAdUY% _AS) °tf YeaeOldz EVi@j 2ivi ¥jAPA vEPZ® PAQi
8ACZz

UIt®PtUY: ¥g.g _A8Az 2ivi ¥x «xhuu ¥°VAA+UY: ¥Bag, _.iz PA-AUY
Evd@jAill Exlvg | iz UMt®PEUY%Az ©th @EUY: _AS| ¥ae 8YAil Gz, 2ivi gA_j
Ot£ vEPAl UtohAil zEAVP 2ivi ¥&iR2Az  AAIEADEAIMEN OEACa CAUE F JA
PEUY _© . iz PA-AUY: EY@jAik 2~ caf £ig 2hvi ¥gEP ¥juhia£l
©Ohgiva. DzjAz, F Ult®PtUY%: £ig DAilAiA Dzigz =i~ EviajAil _AzAguAil®
G¥Ailipaiva,

alolREAIO T g2g ¥#Hz zEg «+pu CEA_jt, _EVAik 21 VvBU%EN 6
L2MECUYAV aVaiP) . TAVz. 2MECUY, DAVJP zEgz DzAgz @M _2i£°-2 g° Cw
©Zi CAvg Egi®izh PAQi8ACZz. 2MECUY 2@lziz zkgz DzAgz 2 2iE°-3
ajyi  aiF°e-4 g 3Ajzi Cw ©Zh CAvg PAQi8A¢z. CzAAIE 2iAg®l ML 19
GVAzZEA ®PEUY: ¥BRg, wolhE z¥ (72.86%), OtE 24, (17.14), Ot£ Gz (7.62) 2hvi
LOA.J ©OtE£ VAP (143) VY% «OfivU ©Zh PEQIU oira _3JEC-5 g°f£ vik
P.Dgi1.19Zi-11-17 Cvi¢P 242 _ghA_jAilEL zAR®1z. P.Dgi11.°Zi-11-8§,
P.Dgi1.19Zi-11-18 P.Dgi1.1°Zi-11-3 PDgiL1OZi-11-13 vil% ©af
Evd@j PEgiv® DzljAz “«piz .0 AVAEAORC PAAIMGPEEPAV F  vhUYEN

alEeajV 2af Eviaj ohgi® _Ev viiUY% CORiCU ¥, §2izAvz.



