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Combining ability in bottlegourd
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INTRODUCTION

Bottlegourd {Lagenaria siceraria (Mol.)
Standl.] 1s a popular cucurbit vegetable in
India. Inspite of some improved varieties
hke Pusa Summer Prolific Long {PSPL).
Pusa Naveen and Arka Bahar. stll local
strains of bottleqgourd are baing cultivated
cernmercially, resulting to low yieids. The
poor productivity and production 1s because
of poor genetic make-up of open-poltinated
mixed seed or local strains. Heterosis
breeding in bottlegourd s one of the means
to get uniform, early and higher fruit yields.
Identification of potential parents based on
their combimng ability 15 very essential in
heterosis breeding so that the resultant ¢
hybnds can express maxsmum heterosis
for desired traits Boltlegourd being
mongecious 15 cross-polhinated and
heterosis in cross-pollinated crops has long
been known to offer good potentialities for
increased yieid Therefore, studies were
undertaken to igentify parental
combinations that are likely to produce
high yietds. early matunng and uniform
good quahty fruis
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MATERIAL AND METHODS

The experimental rmaterial consisted
to nine diverse cullivars of bettlegourd,
namely Banswara Local-1 (P)). Long White
Prolific (P,). Pusa Naveen (P ). Raichur
Local-1{P,), Udaipur Locai-1 {P}. IC
92353A (P,), 1C 92374 (P, IC 42361
(P,) and PSPL (P ). These were crossed
with each other in all possible combinations
{excluding reciprocals). The expermental
maternial was sown under four
environments on two different dates at
two chfferent tocations. The 36 F. hybrids
along with nine parents were grown in a
randomssed block design with three
replications. The crop was sown in rows 3
m apart and 1 m between plant to plant
and fwve plants were selected for the
observations leaving the border planis on
both the ends in each treatment The
observations were recorded on days 10
opeming of first male flower. days 1o
openmng of first female flower. node number

to first maie flower appearance. node

number to first female flower appearance,
number of mate fiowers per plant. number
of female flowers per plant. number of
branches per plant, mam vine length, days
to first harvest, number of fruits per plant,
truit length, truit girth, frunt weight and fruit
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yield per piant. Data were statistically Jankiram and Sirohi {4) and Kesavan and
analysead tor the study of combining atiity More (5). Mean squares due 1o interaction.
by following the method 2 model 1 of iLe. gca x environment and sca x
Gnffing (3) and also pooled analysis over environment were significant for all the
the environments traits. This indicated that both gca and sca
ware significantly influenced by the
environments. The higher magnitude of
gca x environmen! than the sca x
environment varnance was indicative of
the fact that addittve componenis were
influenced more by the environments.

RESULTS AND DISCUSSION

Analysis of varance for combining
ability revealed lhal mean squares due 1o
gca and sca effects were significant for all
the characters. This indicated that both
additive and non addiive genes played
significant role in the inheritance of these
characters. Similar result were reported
by Chadha and Nandpun (1), Sirohi ef al.
(6}, Sivakami et al. (7) and Choudhary
and Kale (2} in cucurbits. The GCA : SCA
raho (o7 GCA @ o SCA) was more than
one for different the trans. This indicated
that additive components played relatively
greater role in the nhentance of these
traits. Similar reports were made by

In present study under E, E, and
pooled environment. four culbivars wiz.
Banswara Local-1, Pusa Naveen, 1C
92374 and PSPL were good general
combiner for frut yeld per plant. These
cultivars were also good general combiner
in their respective environment for days 1o
opening of first female flower. node number
to first femaite flower appearance. number
ol temale flower plant and days to first
harvest. 1n addition to above cultivars, the

Table 1. Analysis of vanance tor combining abilty for some characlers in botlegourd

Mean squares
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Source of variation d.! DFF NFf OFH NFP FYP
Envircnment (E} 3 36313 41 54°° 253.12°" 11 24 475"
GCA a 62277 14360 906 .86 a0 26" 5750
SCA 36 2117 563" 4374 84077 J42°°
GCA x E 24 11 30" 1207 6 83" o 48" .24
SCA x E 108 3.98°" 154" 683" 027" D20
Error 252 024 012 (.54 004 0.53
7 GCA - o SCA 1 003 1003 1 004 1:010 v 0.05
o (GCA x E} . : 1 0.33 1095 1 0.99 1056 1 083

' (SCA x E)

" Indicates signdicant at 1 % levet agamnsi respeclive emvironmenial interactions
DFF - Days to opening of lrst temale flower, NFF - Node to tirst female Hower appearance,
DFH - Days to hirst harvest, NFP - Number of {nats per plant and FYP - Frunt yield per ptans
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parentat ltine Udaipur Locai-1 was also
good general combiner for frut yield per
plant in £, and E, envirocnments. Most of
the parents which were good general
combiner for fruit yield per plant in E , E,,
E.. E, and pooled environment were also
good general combiner for yield
contnbuting traits ke number of fruits per
plant, fruit length and fruit girth. However,

four cultivars viz., Banswara Local-1, Pusa
Naveen, 1C 92374 and PSPL were good
generat combiners for frust yield per plam
in alt the environments. Since the gca
ettects are atiributed to fixable
components. i.e. additive and additive x
additive gene eflects, the above mentioned
parents can be used in hybndization
programme.

Table 2. Estimates of general combining abifity effects (pooled) for seame characters in bottlegourd,
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Character L o ~ Parent | SE SED
- = P, B &u_,.._l- = P, P, P, P P, + {gi} + {gi-gh
DFfF -1.54% 1627 -435" 156 035" 438" -486" 611 .2.58" 0.07 011
NEF -ttt .01t 266t 1.00° 007 207" 22977 2477 D417 0.05 (.07
DFH -1.38°° 154" 579" 209 025 553" 587" 698 -2.76" 0.11 016
NFP 0.25" 041" 166" 108" -017* 161" 243" -1.268" 029" 0.03 0.04
-2.05° 103" 119 084" 0.03 0.04

FYP 11870 026" 1.08" -0.65° 0.0
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** Indicates significant at 1% level.

Table 3. Crosses significant sca effects {pooled) for important characters.

———— e e s et e e —_—

Frust yieid/plant

Cross Fruits/plant Days to harvest
Banswara Local 1 x Pusa Naveen 1.04 - -3.12
Banswara Local 1 x 1C 92374 1.86 2.12 -1.87
Long White Protitic x 1C 42361 0.69 - -2.00
Pusa Naveen x 1C 42361 0.71 0.74 -
Raichur Local 1 x PSPL 0.78 1.46 -2.34
Udapur Locat 1 x 1C 92374 0.64 1.51 -1.47
1C 92353A x IC 42361 0.65 t.16 -
10 92374 x 1C 42361 1.78 1.17 -5.57
1C 92374 x PSPL 0.81 0.32 -
SE +{Si) 0.08 0.15 0.34
SED + (Si] - S5k) 012 0.22 0.50
SED + (Si - Ski) 012 0.02 0.47
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Combining Ability in Bottlegourd

Estimates of specific combining ability
effects are attributed to rele of dominance
and its interaction. Qut of thirty-six crosses,
only nine crosses exhibited significant
positive sca effects for fruit yield per plant
in E,, £, E, E, and pooled environment.
Most of these crosses exhibited significant
desired sca effects for yield contributing
traits like number of fruits per plant, number
of female flowers per plant, days to first
harvest, frutt length, number of branches
per plant, main vine length, days to opening
of first female flower and days tc opening
of first male flower. However, the cross
Banswara Local-1 x Pusa Naveen,
Banswara Local-1 x 1C 92374 and 1C
92374 x PSPL depicted significant
economic heterosis in all the environments
for total yield per plant and contributing
traits. The response to selection In
expected to be best in crosses invoiving
parents having high gca effects. The
crosses that showed high specific
combining ability could be best utilized In
heterosis breeding.

SUMMARY

The present study was undertaken on
bottlegourd in a 9x9 diattel cross excluding
reciprocals. The 36 r  hybrids aiong with
nine parents were sown in RBD with three
replication under four environments created
by sowing the experimental maternal on
two different dates at two different
locations. The mean squares of gca and
sca were highty significant for all the trasts.
This indicated that both additive and non-
additive genes played significant role in
the inheritance of these traits. The gca:sca
ratio was more than one for all the traits.
Mean squares due to mnteraction, i.e. gca
x environment and sca x environment

were significant for all the traits. Cult
Banswara Locat-1, Pusa Naveen,

92374 and PSPL were good gent
combiners for yield contributing traits ir
the environments. Only, nine cros:
exhibited significant positive sca effe
for fruit yield contributing trats in &,
E.. E, and pooled envirocnment. The cr
combination Banswara Local 1 x P
Naveen, Banswara Local 1 x {C 92
and tC 92374 x PSPL, exhibited signific
economic heterosis for total fruit yie
plant and yield contributing characters
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