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Combining ability studies in cucumber (Cucumis sativus L..)
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Abstract Combining ability effects were estimated for
different characters of cucumber in a line x tester mating
design comprising 12 lines and 3 testers and their 36 F,
hybrids. Parents and F, crosses differed significantly
for general combining ability and specific combining
ability effects for all the characters respectively. The
result revealed high and significant differences among
the parents and hybrids for most of the characters except
number node to male flower and female flower and length
of fruit, indicating the importance of both additive and
non-additive gene action. Among the parents, CC-5,
BSC-1, and CC-7 were found to be good general
combiner for number of primary branches per plant,
weight per fruit, number of fruit per plant, fruit yield
per plant etc. The cross combination VRC-18 x CC-5,
BSC-1 x CC-5 and CC-7 x CHC-1 were found to be
good specific combiner for fruit yield and its related
contributing characters.
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Introduction

Cucumber (Cucumis sativus L.) is an important vegetable
crop for both internal market and export purpose, grown
for its tender green fruits during summer and rainy
season throughout the country. The genetic improvement
of yield and its contributing characters require the
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selection of appropriate breeding procedures which is
largely dependent upon the study of general combining
ability (gca) of parents and specific combining ability
(sca) of hybrids. The general combining ability in respect
of characters is the manifestation of additive gene action
for the selection of parents, while, the specific combining
ability in respect of a particular character in the hybrid
is the capitalization of non-additive gene action. Line X
Tester analysis has been proved to be a useful technique
for screening a large number of genotypes with
reasonable confidence. The present investigation was,
thus, conducted in a line x tester mating design to study
the combining ability in respect of fruit yield and its
component traits in diverse lines of cucumber under sub-
tropical conditions of Varanasi.

Material and Methods

Fifteen parental line of cucumber including 12 lines and
3 testers namely CH-20, CC-4, CC-7, VRC-18,
VRC-11-2, CH-6, Swarna Ageta, CH-129, BC-2, CV-5,
CH-127 and BC-2; and CC-5, BSC-2 and CHC-1 were
used to made crosses in line x tester fashion design to
produce 36 crosses. Crosses and their parents were
grown with spacing of plant 0.6m and row to row 1.5m
at the Vegetable Research Farm, Department of
Horticulture, Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi in a Randomized Block Design
(RBD) with 3 replication during the Kharif season of
2006 and 2007. All the recommended cultural and
management practices were followed to raise a healthy
crop. Five competitive plants were selected randomly in
each replication for recording observations on 12
parameters namely, number of days to 50% germination,
number of days to first male flower anthesis, number of
days to first female flower anthesis, number of nodes to
first male flower, number of nodes to first female flower,
vine length (m), number of nodes per vine, number of
primary branches per plant, length of fruit (m), weight
per fruit (g), number of fruits per plant, fruit yield per
plant (kg). Data was statistically analyzed for the study
of combining ability as per Kempthorne.,(1957).
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Table 1: Analysis of variance for the 12 characters of combining ability in cucumber.

Source of D.F. Characters

variation 1 2 3 4 6 7 8 9 10 11 12
Replication 2 040 1.88 7.48 003 023 0.72 262 0.89 6.51 90.5 0.96  0.08
Lines 11 3.07** 44.0** 49.6** 3.27** 7.23** 4.14** 38.3** 949** 67.1** 6853** 48.3** 2.70**
Tester 2 36.4** 21.5** 36.7** (058 0.20 2.54** 212** 7.49 110 4375** 13.1** 2.16**
Line xTester. 22 2.83** 251** 258** 172** 266** 2.85** 18.7** 357** 12.1** 1223** 9.16** **1.20
Error 70 093 424 559 069 071  0.62 206 074 296 223 253  0.09
*, ** Significant at 5 % and 1% level, respectively.
1. Number of days to 50% germination 7. Number of node per vine
2. Number of days to first male flower anthesis 8. Number of primary branches per plant
3. Number of days to first female flower anthesis 9. Length of fruit (m)
4. Number of node to first male flower 10.  Weight per fruit (g)
5. Number of node to first female flower 11.  Number of fruits per plant
6.  Vine length (m) 12.  Fruityield per plant (kg)
Table 2: Estimation of general combining ability (gca ) effect of 15 parents for 12 character in cucumber

Parents Symbol Characters

Line 1 2 3 4 5 6 7 8 9 10 11 12
CH-20 L1 030 -1.31 -093** -0.21 -047* -0.40 -1.94** -155** -451** -20.9** -1.76** -0.55**
CC-4 L2 0.04 -012 0.74 -0.55** -0.61* 0.52* -0.47 0.88** 1.26* -6.75 2.27** 0.28**
CC-7 L3 049 3.10 1.83** 0.30 -0.17 0.16 1.99** 0.63** 2.09** 23.5** 1.44** (.57**
VRC-18 L4 -0.15 -2.05 -3.14** 0.05 -0.08 1.10** 1.20** 1.01** 1.55** 4.61 0.95* 0.26**
VRC11-2 L5 -0.46 1.73 1.32* -0.61** -0.61* -0.52* -1.49** -1.17** 2.22** -244** 019 -0.36**
CH-6 L6 061 -015 -032 -0.19 -0.33 -1.00** -4.18** -1.48** -4.98** -20.8** -2.53** -0.63**
SwarnaAgeta L7 -0.08 -200 -0.65 -0.08 -020 -0.34 0.44 -0.33  3.04* 424* -3.13** -0.11
CHC-129 L8 031 3.10 3.71** -0.48* -0.60* 0.32 3.90** 0.09 -2.91** -17.9%* 3.59** 0.33**
BSC-1 L9 -149 -025 0.38 -0.06  1.68** -0.72** -0.35 1.75** -1.18* 50.9** 2.39** 1.21**
CU-5 L10 0.65 -2.98 -3.96** 0.44* 0.33 -0.50* 0.22 -0.05** 1.68** 18.58** -3.02** -0.33**
CHC-127 L11 -0.25 2.95 3.12** -0.24  -0.85** 0.35 1.34** -0.25** 1.10* -26.6** -1.41** -0.54**
BC-2 L12 0.03 -2.02 -2.11** 1.63 1.92** 101** -0.66 0.45* 0.64 -22.5** 1.40** -0.15
S.EtF 0.26 0.55 0.63 0.22 0.23 0.21 0.39 0.23 0.46 4.01 0.43 0.08
CD (5%) F 51 1.09 1.25 43 .45 41 77 .45 91 7.99 .85 15
CD (1%) F 0.68 1.45 1.66 0.58 0.60 0.55 1.02 0.60 121 1058 1.13 0.21
Tester
CHC-1 T1 100 -017 -036 -0.11 -009 -0.19 -0.89** -0.46** -0.20 -7.53** -0.36* -0.15**
CC-5 T2 001 -0.67 -0.78** -0.04 0.06 0.30 0.49** 0.46 0.63** 12.6** 0.70** 0.28**
BSC-2 T3 -1.0 0.84 1.14** 0.14 0.03 -0.11  0.40* 0.01 -0.43* -5.13** -0.34 -0.13**
S.E.(gi)xtM 0.11 0.24 0.27 0.10 0.10 0.09 0.16 0.10 0.20 1.71 0.18 0.04
CD (5%) M 21 47 .53 19 19 17 31 19 .39 34 .35 .07
CD (1%) M 0.29 0.63 0.71 0.26 0.26 0.23 0.42 0.26 0.52 451 0.47 0.10

*, ** Significant at 5% and 1% level, respectively.

Results and Discussion

Analysis of variance for combining ability indicated that
mean square due to line were significant for all the
characters indicating normal genetic diversity among
the lines reflecting greater contribution by these
characters toward the combining ability. Variation of
tester was also significant for all the characters except
node number to male and female flowers; and length of
fruit, thus, the variation within the testers was
noteworthy and so was their contribution towards the
combining ability. The female x male interaction
component also emerged significant for all the

characters which precede the combining ability
contribution heavily in the expression of these traits.

The information regarding general combining ability
effects of the parent is of prime importance as it helps
in successful prediction of genetric potentiality of
crosses, which yield desirable individuals in segregating
population of cross pollinated crops. Estimation of gca
effect reflected that it was difficult to choose a good
combination for all the traits as the combining ability
effcts were not consistent for all the yield components.
The gca effect of parents have been presented in table -
2. The data clearly reveals that none of the parent were
good general combiner for all the characters.
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Table 3: Estimation of Specific combining ability (sca) effect of 36 F, cross for the 12 characters in cucumber

S.No. Cross Characters

1 2 3 4 5 6 7 8 9 10 11 12
1 LixT1 059 2.62** 3.17** -0.25 048  -1.27** -425** -049 -1.96** 0.88** -1.69** -0.20
2 L1xT2  0.55 -0.77  -1.92* -0.84* -0.73* 1.24* 1.34* -0.77* 3.90** 222** -119* 0.05
3 LI1xT3 -1.14** -1.85* -1.24 0.60 0.25 0.03 291** 1.25** -1.94** -231 2.88** 0.15
4 L2xT1 031 0.75 0.37 -0.40 -0.15  -1.54** -4.32** 222** 0.61** 7.64** 0.29 0.16
5 L2xT2 -0.02 -1.34  -211* 1.01** -0.07 0.53 0.89  -2.22** -1.41* -24.2** 2.44** (.05
6 L2xT3 -0.28 0.56 1.74 -0.6 0.20 1.01** 3.42**  0.01 0.81 16.5** -2.76** -0.21
7 L3xT1 0.10 -494  -492** -0.64** -1.03** 0.05 0.47 -0.54 1.42* -9.03 2.03** 0.25*
8 L3xT2 044 -1.62* -092 -0.38* -0.06 -0.19 -1.78** 051 -1.90** 18.1* -1.79** 0.07
9 L3xT3 -0.55 059 583** 102 1.09** 0.14 1.31 0.03 0.49 -9.10 -0.23 -0.18
10 L4xT1 0.13  2.76** 2.64** -033 -0.66* 0.32 0.70 -0.74*  -0.25 -6.72  -159** -0.37**
11  L4xT2 046 -2.10** -2.28* 0.33 0.68 -0.54  -1.65** 0.96**  0.56 -11.2*  1.25* 0.06
12 L4xT3  -0.60 -0.66 -0.36 0.01 -0.02 0.86* 0.95 -0.25 -0.31  179** 034  0.31**
13 L5xT1 0.86* -1.42 -1.49 0.19 0.18 0.87*  2.75** 1.15** 1.01 297 -0.33 0.01
14 L5xT2 -0.26 3.53** 3.82** 0.60 1.09** -0.38 -1.55** -0.58 -0.70  -12.8* 0.95 -0.06
15 L5xT3 -0.60 -2.10* -2.33* -0.79* -1.26** -049 -1.20* -0.57 -0.30 9.90 -0.62 0.05
16 L6xT1 -1.34** -188* -1.24 0.28 0.15 -0.48 -1.74** -051 -2.03** 7.42 0.28 0.14
17 L6xT2 0.96* 1.12 0.80 0.45 1.01** 1.11** 5.06** 0.95** 4.64** -8.10 0.15 -0.11
18 L6xT3  0.38 0.77 0.44 -0.73* -1.15** -0.62* -3.33** -0.43 -2.58** 0.68 -0.43 -0.03
19 L7xT1 -2.04** 0.63 0.48 0.44 0.80* 1.44** 0.34 -0.48 0.86 9.42 -0.82 -0.08
20 L7xT2 1.03** -1.86* -0.01 -0.31 -0.53 -1.24** -0.34 0.76* -1.48* -204** 0.88 -0.02
21 L7xT3 1.01** 1.24** -047 -0.14 -0.27 -0.20 0.01 -0.28 0.62 11.0* -0.07 0.10
22 L8T1 041 4.14 3.34 0.38 0.67* 0.71* 206** -0.08 1.77** 11.5* 0.55 0.23
23 L8T2 -0.30 -0.34 -1.38  -0.64* -1.47** -1.01** -0.50 -0.43  -1.71* -6.30 0.50 0.01
24 L8T3 -0.11 -381** -1.97* 0.26 0.81* 0.30 -1.56** 0.52 -0.06 -5.21 -1.05 -0.23
25 L9%T1 -0.69 2.18** 3.90** 0.62 -0.29 0.08 0.93 -0.35 0.70 5.97 -1.34*  -0.24*
26 L9xT2 -0.27 -0.62 -1.51 -0.12 0.01 0.16 -0.02 0.65* -1.40* 0.79 0.89 0.28*
27 L9xT3 0.96* -156* -2.39** -0.50 0.29 -0.24 -0.91 -0.30 0.70 -6.76 0.44 -0.04
28 L10xT1 0.01 -1.15 -1.17 -0.56  -0.95* 0.23 1.78** 1.14** -0.61 -6.69 1.38* 0.19
29 L10xT2 -1.04** 0.99 1.88* 0.03 0.76* -0.78* -1.67** -156** -1.13* 8.79 -1.16 -0.16
30 L10xT3 1.04**  0.15 -0.71 0.53 0.19 0.55 -0.11 0.42 1.74**  -2.10 -0.22 -0.03
31 L1ixT1 0.76* -1.56* -1.78* 0.77* 0.15 0.56 0.04 -0.75*  -0.55 -6.14 0.30 -0.04
32 L11xT2 -0.29 2.52* 2.13* 0.14 0.74* -0.26 0.55 0.64 -0.70  -16.3**  0.50 -0.16
33 L11xT3 -0.47 -0.96 -0.35 -091 -0.89* -0.29 -0.58 0.10 1.25 224** -0.54 0.20
34 L12xT1 0.90* -2.13 -3.32** -1.01** 0.67** -0.32 1.25*  -0.58 -0.97 -17.2** 119* -0.20
35 L12xT2 -1.25** 0.49 151 -0.27  -1.43** 137** -0.34 1.09** 1.37* 49.5** -3.43** (.13
36 L12xT3 0.35 1.64* 1.81* 1.27** 076 -1.06** -0.91 -0.49 -0.40 -32.3  2.24**  -0.10
SE.+ 0.37 0.78 0.90 0.32 0.32 0.30 0.55 0.33 0.65 5.67 0.60 0.12

CD (5%) 0.73 1.55 1.79 0.63 0.63 0.59 1.09 0.65 1.29 11.3 1.19 0.23

hybrids

CD (1%) 0.97 2.05 2.37 0.84 0.48 0.79 1.45 0.87 1.71 14.96 1.58 0.31

hybrids

*, ** Significant at 5% and 1% level, respectively.

The top three parent proved to be the best general
combiner for different characters were BSC-1, BSC-2
and VRC-11-2 for days to fifty percent germination;
CU-5, VRC-18, and BC-2 for number of days to first
male flower anthesis and days to first female flower
anthesis; VRC-11-2, CC-4 and BC-2 for number of
nodes to first male flower, CHE-127 VRC-11-2 and CC-
4 for number of nodes to first female flower; VRC-18,
BC-2, and CC-4 for vine length, CHC-129, CC-7, and
CHC-127 for number nodes per vine; BSC-1, VRC-18
and CC-4 for number for primary branches per plant;

Swarna Ageta, JRC-11-2 and CC-7 for length of fruit,
BSC-1 Swarna Ageta and CC-7 for weight per fruit,
CHC-129, BSC-1, and CC-4 for number of fruits per
plant; and BSC-1, CC-7, and CHC-129 for fruit yield
per plant. Similar findings were also reported by
Choudhary et al.,(2006), Bairagi et al., (2001) and
Prasad and Singh., (1994).

In the present investigation, the thirty six hybrids
manifested consistently high sca effects for most of
the characters. Similar finding were also reported by
Bhatnagar., (1998). The present findings revealed that
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the significant and desirable crosses in order of merit
were Swarn Ageta x CHC-1, CH-6 x CHC-1 and BC-2
x CC-5 for days to fifty percent germination, CC-7 x
CHC-1, CHC-129 x BSC-2 and BC-2 x CHC-1 for days
to first male flower anthesis, CC-7 x CHC-1, BC-2 x
CHC-1 and BSC-1 x BSC-2 for days to first female
flower anthesis, BC-2 x CHC-1, CH-20 x CC-5, BC-2 x
CC-5 and VRC-11-2 x BSC-2 for node number to first
female flower; Swarna Ageta x CHC-1, BC-2 x CC-5
and CH-20 x CC-5 for vine length, CH-6 x CC-5, CC-4
X BSC-2 and CH-20 x BSC-2 for number of node per
vine, CC-4 x CHC-1, CH-20 x BSC-2 and CU-5 x CHC-
1 for number of primary branches per plant; CH-6 x
CC-5 CH-20 x CC-5 and CHC-120 x CHC-1 for length
of fruit, BC-2 x CC-5 CHC-127 x BSC-2 and CH-20 x
CC-5 for weight per fruit; CH-20 x BSC-2, CC-4 x CC-
5 and BC-2 x CC-5 for number of fruits per plant and
VRC-18 x BSC-2, BSC-1 x CC-5and CC-7 CHC-1 were
significant and desirable for fruit yield per plant.
Similarly, a critical examination of per se performance
of three best crosses for the twelve characters also
revealed that there is no direct relationship between the
per se performance of the crosses and their parents.

AR
12 A1 3R 3 Wed 3R SHb 36 F, AHY P oAls
x Terdh HieT e # W & fAfr= T[uif & forg waie

STHAT WG BT FRIeTor fhar | uoiee SR Hd” HHI: |aHl
Ton & forg A &R fane warere emar & forg amie
fafer=rar o | 9Rom gRT <1 g3 b AT 3R ARTST S
hd 3R A B R TS B BIeaR AMWES UG Hhl
3 fau wrefe faftrss g 7| siftnmae & wrer,
CS-5, BSC-1 3R CC-7 38 M= WAISTd URMRIH T
gfer O, et HR, Wel AT iy Uler, Wl Suot ufey dier anfy
P foTT Urm AT | AR HASH VRC-18 x CC-7 x CHC-1 %l
IS 3R IS TR il & g sresT faRns wdre o |
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