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Heterosis and inbreeding depression for fruit characters in cucumber
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ABSTRACT

Fifteen parental lines and their 36 hybrids were evaluated for heterosis and inbreeding depression of fruit
characters, viz. fruit length, weight per fruit, number of fruits per plant and fruit yield per plant. The positive heterosis
desirable for length of fruit, weight per fruit, number of fruits per plant and fruit yield per plant was common in
most of the crosses. Most of the crosses showed positive and significant heterosis over standard variety and
better parent. The cross combination BSC-1 x BSC-2, BSC-1 x CHC-1, VRC-11-2 x CC-5 and CC-7 x CHC-1 showed
highly positive and significant heterosis over standard variety and better parent and can be utilized in heterosis
breeding programme for the improvement of yield in cucumber. In general, crosses showed significant heterosis
in F, and also revealed inbreeding depression in F, population.
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INTRODUCTION

Among the cultivated cucurbits, cucumber is one
of the most important vegetable grown throughout
the country for its high nutritive value and medicinal
properties. In India, a wide range of variability in
vegetative and fruit characters is available on this
crop. Unfortunately, very little attention has been paid
for its genetic improvement by using wild genotypes.
A speedy improvement can be brought about by
assessing the genetical variability and exploitation
of heterosis. The exploitation of heterosis is much
easier in cross pollinated crops and being cucumber
monoecious, provides ample scope for the utilization
of hybrid vigour on commercial scale. The present
investigations were, therefore, undertaken to study
the nature and magnitude of heterotic effects among
economic characters in cucumber.

MATERIALS AND METHODS

Fifteen parental cucumber lines 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 plant to plant of spacing 0.6 m and
row to row 1.5 m at The Vegetable Research Farm,
Department of Horticulture, Institute of Agricultural
Sciences, Banaras Hindu University, Varanasi in a
Randomized Block Design with three replications
during the kharif season of 2007 and 2008. All the
recommended cultural and management practices
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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 node 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). The data was analyzed statistically
for all the characters. Magnitude of heterosis was
calculated as percentage of F, performance in
favourable direction over standard and better parent
as suggested by Hays et al. (8). Whereas, percentage
reduction in performance of F, over F, was recorded
as inbreeding depression. The significance was
tested by ‘t’ test.

RESULTS AND DISCUSSION

Range and mean of parents F, and F, are
presented in Table 1. The positive and significant
heterosis for length of fruit is desirable because it is
directly associated with the increasing of fruit yield
per plant. The heterosis value (Table 2) ranged from
- 44.24 (CH-6 x BSC-2) to 26.60% (Swarna Ageta
x CHC-1) over standard variety and 49.25% (CH-6
x BSC-2) to 13.39% (VRC-18 x CHC-1) over better
parent for this trait. Crosses combination CC-7 x
CHC-1, Swarna Ageta x BSC-2 and CU-5 x BSC-2
over standard variety and CC-7 x CHC-1, CU-5 x
BSC-2 and CC-7 x BSC-2 over better parent were
responsible for longest length of fruit. Inbreeding
depression ranged from 96.69% (CH-6 x CHC-1)
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to 48.23% (BC-2 x CHC-1). Cross combination
VRC-11-2 x BSC-2, Swarna Ageta x CHC-1 and
CC-7 x CHC-1 showed positive and significant
inbreeding depression, whereas, eleven cross
combination exhibited negative and significant
inbreeding depression. Similar findings were also
reported by Srivastava et al. (7) in cucumber, and
Verma et al. (10) in ash gourd.

Weight per fruit is one of the important yield
related traits, which influences the yield decisively.
The hybrids with positive and significant heterosis
are desirable for this vital taints. The heterosis value
ranged from -39.44% (BC-2 x BSC-2) to 27.58%
BSC-1 x CC-5 over standard variety and - 46.50%
(BC-2 x BSC-2) to 33.33% (CC-7 x CC-5) over better
parent. Crosses combination CC-7 x SC-2, BSC-1 x
CHC-1, and CH-5 x CC-5 over standard variety and
BC-2 x CC-5, CH-5 x CC-5, and Swarna Ageta x
CHC-1 over better parent showed highest weight of
fruits per plant. Inbreeding depression ranged from
-39.13% (VRC-18 x CHC-1) to 36.47% (BC-2 x CC-5).
The crosses combination CU-5 x CC-5, CH-6 x CC-5,
and Swarna Ageta x CHC-1 had highly positive and
significant inbreeding depression, but, ten crosses
combination showed negative and significant in
breeding depression. These results are in agreement
with Solanki et al. (6).

Enhancing the number of fruits per plant is an
important trait which contributes to the yield, hence,
positive and significant heterosis effect would be
highly desirable. The heterosis value ranged from
-31.90% (Swarna Ageta x CHC-1) to 45.07% (CC-4
x CC-5) over standard variety and -46.03% (CU-5 x
CC-5) to 45.50 (BC-2 x BSC-2) over better parent.
The crosses combination CHC-129 x CC-5, BSC-1
x CC-5 and CHC-129 x CHC-1 over standard variety
and BC-2 x CHC-1, BSC-1 x BSC-2 and CH-20 x
BSC-2 over better parent showed maximum number
of fruits per plant. Inbreeding depression ranged
from -56.8% (BC-2 x CC-5) to 38.04% (BSC-1 x
CHC-1). The crosses combination VRC-18 x CC-5,
CHC-129 x CC-5 and CC-4 x CC-5 showed highly
positive and significant inbreeding depression, while,
twenty crosses combination showed negative and
significant inbreeding depression. Similar trend was
reported by Kumbhar et al. (2), Bairagi et al. (1), and
Pandey et al. (5).

The positive and significant heterosis value for
fruit yield per plant is desirable for exploitation of
hybrid vigour. Such high heterosis for fruit yield per
plant was due to additive heterotric effect of one or
more of the component traits. The heterosic value
ranged from -43.77 (CH-20 x CHC-1) to 70.81%
(BSC-1 x CC-5) over standard variety and 0.87%

(CH-6 x CC-5) to 34.45% (BSC-1 x CC-5) over
better parent. The crosses combination BSC-1 x
BSC-2, BSC-1 x CHC-1, and CC-7 x CC-5 over
standard variety and VRC-11-2 x CC-5,CC-7 x
CHC-1 and CHC-127 x CHC-1 over better parent
showed highest positive and significant heterosis for
fruit yield per plant. Inbreeding depression for these
traits ranged form -13.95% (VRC-11-2 x CHC-1) to
30.49% (CC-4 x CC-5). Crosses CHC-129 x CC-5,
CU-5 x CHC-1 and BSC-1 x CC-5 showed highly
positive and significant inbreeding depression, which
is in agreement with the findings of Pal et al. (3), and
Pandey et al. (4).

In the present investigation, considerable amount
of heterosis was observed in desired direction of fruit
yield and yield related characters. About 36% crosses
showed above 22% with significant desired heterosis
over standard and better parents for fruit yield. The
amount of heterobeltiosis is high (18.22%) with the
majority of crosses, hence, heterosis breeding is
favoured for commercial purpose as suggested by
Swaminathan et al. (9). The shortlisted hybrids may
be tested for yield and other traits under different
agro-climatic conditions for commercial exploitation of
hybrid vigour.
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