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Ahstract

Combining ability analysis was carried through diallel mating design (excluding reciprocals) involving eight
parents for fourteen characters. The analysis revealed highly significant differences among the genotypes for all the
parameters studies. The variances due to sca were higher than the gea for vine length, days to first fruit harvest, harvest
duration, fruit length, average weight of first three harvested fruits, number of marketable [ruits, fruit yield per plant, size of
seed cavity and flesh thickness indicating the predominance of non-additive gene effects. Nonc of the parents was found
good general combiner for all the characters consistently, however, parent Pusa Naveen, NDBG-104, NDBG-140, and
Bharatpur Local showed higher combining ability for yield and yield attributing traits. The best specific cross for days to
first female flower and days to first fruit harvest was Pusa Naveen x NDBG-132 and Pusa Naveen x RS-1, respectively. The
crosscs Pusa Naveen x NDBG-104 and Pusa Maveen x UL-6 were identified as best specific combiners for average weight

of first three harvested fruits, number of marketable fruits and fruit yield per plant,
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Introduction

Bottlegourd [Lagenaria siceraria (Mol.) Standl.]
is one of the most important cucurbitacecus vegetables
grown in warmer climatic regions of the world. Being a
monoecious crop cross pollination is a general rule. A wide
range of genetic variability is available in bottlegourd with
respect to vield and its components, which may be
exploited through heterosis breeding. Choice of parents is
considered an important aspect in any breeding
programme aimed improving yield and its related
altributes. The analysis of combining ability helps in
selecting suitable parents for hybridization and for
characterizing the nature and magnitude of gene action.
The selection of parents for production of F, hybrids has to
be based on genetic information and knowledge of
combining ability. Hence, the present investigation was
undertaken to study combining ability for yield and other
quantitative traits in selected genotypes.

Materials and Methods

_ The experimental material comprised of eight
elite inbred lines viz_, Pusa Naveen, RS-1, Pusa Summer
Prolofic Lang (PSPL), UL-6, NDBG 104, NDBG 132,
NDBG 140 and Bharatpur Local and 28 hybrids derived
from the diallel mating (excluding reciprocals). The
parents and hybrids were evaluated in randomized block
design with three replications at Horticulture Farm, SKN
College of Agriculture, Jobner, Rajasthan, The
experimental material was sown on 29° June, 2003 in rows
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of 2.5m apart with a spacing of 0.75m between plants,
Observations were recorded on five competitive plants in
each parents and hybrids for each treatment in each
replication for fourteen quantitative traits. The combining
ability variances and effects were worked out following the
Model Iand Method ITof Griffing, 1956,

Results and Discussion

The analysis of variance for combining ability
revealed significant mean square due to general combining
ability (gca) and specific combining ability (sca) for
characters studied, indicating the additive and non-
additive gene action for these traits. The analysis of
variance for combining ability showed highly significant
gea difference for all the characters under study (Table-1).
The sca effects among hybrids were also significant for all
the characters, which indicated the importance of both
additive and non-additive gene action. Sirohi ef al., 1986;
Sirchi er al., 1988; Sreevani, 2005 and Dubey and Maurya,
2006 have reported almost simi]qr results, The gea [:,}
variances were higher than the sca (*) variances for number
of branches per plant, days to first female flower, scverity
of powdery mildew, severity of downy mildew and
incidence of fruit fly. This indicated the limited scope of
heterosis breeding for these characters and population
improvement through selection should be adopted for
exploiting the genetic variances (Kushwaha and Ram,
1996). Other characters viz., vine length, days to first fruit
harvest, harvest duration, fruit length, average weight of
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first three harvested fruits, number of marketable fruits,
fruit yield per plant, size of seed cavity and flesh thickness
where geavanances were lower than the sca variances may
be improved (hrough hybridization (helerosis) indicating
the predominance of non-additive gene effects, these
findings are in line with those of Sivakami ef al.. 1987.
Maurya and Singh, 1994; Dubey and Maurya, 2006 and Sit
and Sirohi, 2008,

The gea effects of parents were significant for
most of the characters studied which indicated the
exislence of vanability among Lhe parents selected for
hybndization (Table-2). The information regarding gca
effect of the parent is of prime importance as it helps in
successiul prediction of genetic potentiality of crosses.
Estimate of gca effect showed that it is difficult to pick up
good general combiner for all the characters. The parent
Pusa Naveen was the best general combiner as it has shown
signilicant gea effects in desirable direction for most of the
traits except vine length, fruit length, average weight of
first three harvested fruits and harvest duration indicating
its superiority over the rest of the parents and suitability in
using such parent in boltlegourd breeding programme to
improve yield potential. The parent Bharatpur Local
exhibited significant positive gea effect for vine length
(0.61) followed by RS-1 (0.25). For days to first female
Mower and days to first fruit harvest Pusa Naveen, PSPL
and NDBG-104 expressed significant negative gea effects
indicating their good general combining ability for carly
[ruiting. PSPL (2.83), Bharatpur Local (2.35) and RS-
1(1.10) were good general combiners for fruit length.
Similarly NDBG-104 (0.06), NDBG-140 (0.05) and
Bharatpur Local (0.03) for average weight of first three
harvested fruits and NDBG-104 (0.98) and Bharatpur
Local (0.44) for harvest duration recorded significant
positive gea effects indicating good gencral combining
ability for these traits. It was also obscrved that parents
which showed high gea effects for fruit yield and its
attributes were also found to produce high per se yield and
yicld components. Such parents can be exploited through
heterosis breeding for developing high yielding hybrids.
The results are in close conformity with the findings of
Siroli ef o, 1986; Janakiram and Sirohi, 1987: Sivakami
el al, 1987, Janakiram, 1988; Sirohi ef al, 19%%:
Janakiram and Sirohi, 1991; Maurya et al,, 1993 Maurya
and Singh, 1994; Singh ef al., 1996; Kumar ef al., 1998,
Maurya et al, 1998, Srcevani, 2005 and Dubey and
Maurya, 2006,

In the present study, the magnitudes of non-
additive varances were also higher for most of the trails,
The per se performance may not be real indicative for their
gea effects. The estimates of sca effects were higher and
significant (Table-3). The cross combinations Pusa Naveen
x NDBG-132 (-3.29), UL-6 x NDBG-132 (-2.60), NDBG-
104 x NDBG-140 (-2.52). PSPL x Bharatpur Local (-2.30)
and RS-1 x UL-6 (-1.74) for days (o first female Mower,
Pusa Naveen x RS-1 (-3.27), UL-6 x NDBG-132 (-3.14),
RS-1xUL-6(-3.12), PSPL x Bharatpur Local (-2.93), Pusa
Naveen x NDBG-132 (-2.44), NDBG-104 x NDBG-140 (-
1.90) and PSPL x NDBG-104 (-1.75) lor days o first fruit
harvest, UL-6 x NDBG-132 (-3.19), Pusa Naveen x

NDBG-104 (-2.36), NDBG-104 x NDBG-140 (-2.06) and
Pusa Nusa Naveen x Bharatpur Local (-1.08) for severity
of powdery mildew, RS-1 x NDBG-140 (-2.10), Pusa
Naveen x RS-1 (-1.89), UL-6 x Bharatpur Local (-1.36),
NDBG-104 x Bharatpur Local (-1.13) and PSPL x NDBG-
104 (-1.02) for severity of downy mildew and RS-1 x
Bharatpur Local (-3.39), PSPL x Bharatpur Local (-3.05),
UL-6 x NDBG-132 (-2.59), UL-6 x NDBG-104 (-2.05)
and RS-1 x NDBG-140 (-1.16) for incidence of fruit fly
were found to cxhibit negative sca cffects.

A total of six crosses out of 28 crosses exlubited
significant sca effect for number of marketable fruits. The
combinations Pusa Naveen x NDBG-104 (1.90). Pusa
Naveen x UL-6 (1.85), Pusa Naveen x NDBG-140 (1.29),
RS-1 x Bharatpur Local (1.16), NDBG-104 x NDBG-132
(1.01), RS-1 x NDBG-140 (0.82), PSPL x NDBG-140
(0.63) RS-1 x UL-6 (0.61) and PSPL x NDBG-104 (0.57)
and were found to register significant positive sca effects
for fruit yield per plant, indicating the presence of
dominance and epistatic (non-additive) type of gene
actions. Ten crosses for vine length, five crosses for
number of branches per plant, twelve for fruit length, eight
for average weight of first three harvested fruits, five for
harvest duration and three for flesh thickness depicted
significant positive estimates of specific combining ability
effects. None of the cross combination showed significant
sca effects in desirable direction. Similar results were
reported by Sirohi ef al, 1986; Sivakami ef ul, 1987
Janakiram and Sirohi, 1991; Maurya ef al., 1993; Maurya
el al, 1994; Singh et al, 19%6; Kumar ef al, 1998);
Sreevani, 2005 and Dubey and Maurya, 2006. These
combinations can be advanced in further generations for
selecting superior segregants,

Most of the crosses included high x high and high
x medium type of gencral combiners. The desirable cross
combinations with medium x medium and poorx poor type
of general combiners were also obtained which may be due
to complimentary gene effects. The crosses involving
parents =._viﬂ1 good gea effect can be exploited effec tively by
comventional breeding producer like pedigree method.
Huwalvcr, the crosses involving one good general
combiner and other medium and poor combiner could
produce desirable transgressive segregants if additive
genelic system was operaling in good combining parents
and epistatic effect also act in the same direction. Non-
additive gene action was however pre-ponderant for all the
traits studied, indicating the need for heterosis breeding for
mmprovement of the traits, The pre-dominant role played by
non-additive gene action in bottle gourd for rit vield and
yield component characters has also been reported by
Sirohi e/ al., 1986; Sivakami ef al, 1987; Janakiram and
Sirohi, 1988; Kumar e al, 1988: Sirohi e al., 1988;
Jamakiram and Sirohi, 1991; Maurya er af., 1993; Singh et
al., 1996; Maurya and Singh. 1998; Dubey and Maurya,
2006 and Sitand Sirohi, 2008,

Itis apparent rom the foregoing discussion that in
almost all the hybrids, which showed the best results, at
Iriasl onc of the outstanding parental lines namely Pusa
Naveen, NDBG-104, NDBG-140 and Bharatpur Local,
were involved. These lines have high gcaefects forone or
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more of the characlers contributing towards yield. This
indicated that there was a strong tendency of higher gain lo
be transmitted from parents to ofl spring. In the present
study almost all the characlers are govermned by non-

Tuhle 1: Anulysis of variance for combining ability in boutlegewrd {peol of twa years).

additive gene action (hus it can be concluded that
improvement in bottle gourd for yield and its contributing
traits may be brought out either by exploiting heterosis or
recumeni selection in the succeeding generations.

Charcters Source of vanuton Made| [
pea sea Ermor o, -, o,
dr, T iR T
Vine length (m) OE2T** 0,208 0005 V082 0203 o404
Brunches/plant Dog] e 0,149 0038 0,913 oIl 811
Diays Lo I female Nowee 11 943e= 1,500 0.760 FR]E] LE2 0494
Daye o 1™ Fmait hareest 17356 1470 NS 1655 ERNL MLRIG
Harvest duration (daysh 32074 143 0472 0.273 L.95% 0139
Fruit lzngth {cm) In500 272" 0.37H 1314 10,23 0.323
Maketable fruitsfplant 1. ioHes (e dlspas N nis 1,346 nim
Avg. wioof [ three lurvested fridts (kg) 0OEe LA 0.001 00017 0012 0.142
Yiekdiplard (kg) T Louges DEE2** 0083 0191 0,799 0.214
Siwe of seed cavity (cm) 0,310%* 0060 0,031 0028 0029 0265
Flesh thickness (et n.naGe* nanye nnm MAs 1.000 0035
Scverity of powdery mildew (%) 56,72y 1.622%* 0.182 5.045 144 1904
Severily of downy mildew (%) i) 388 3 xpe= 0301 9,064 1541 5197
Incidence of frit fly (%) QM7 4%e 16214 0,152 5.292 1469 1763
® Significand a1 5% probabality level
** Significaut a1 1% probability lewel
Table 2: Estimale of geueral combining ability {pea) elects of parens in dislle] population (poel of iwo years), _ i —
Pareuls Vioe | Bruches' | Days | Days | Fruil | Avgwi | Markewble | Yield' | Harvest | Size Flesh Severity | Severity l.l'Elklnr:
length | plat el Y |wl *|length |of ] *|frutefplag | plat | durstion | of thickness | of af of frudt
{m)} female | fruit (en) | thres (kg (days) |[seed | {cm) pawdery | dowiy | fly (%)
flower | lanvest harvested cavity mildcw | mildew
Fruils {cm} (%) {¥e)
(xg)
Pusa A5 0 | )] - - . b2 N.36%* 2R | 0,33 - N.NG** AT [ o], 10 | 10950
HWaveen 1.94%= | 25 | 1.70%* 1, 24%*
RE-1 0.25%%.| 0.2 (B 1.15%= | 0.43 Laoe* | 0.04%% | 0330 = .58 | 004 | 007 [ 261% joree | 366
0.46%*
PSFL - | FNELL - - 2 E3%= | 001 =011 009 | 020 0.0l .00 D67 | L] 03% | 2 R4
0,20 1.52%% | 1 27" ’
UL-6 - EFELL loo®= | 1.53** | - .05 =0.14 = L£.65* | D06 Q.0E** | 303" 581* | 2.53%
0.20** | B b 038
WOBRG- | - T.00 . - 3 0.06%* 0.10 043" [ Duntr | 0ol nou** | 060* | -200%* | 026+
104 0, 15 LaEee | 1 13%* | 0.73%"
NDBG- | - 006 nTee | Lin** | - FYEIO I ans | o7 0z | o VTN TR 1,754
132 10, (1f** (.50
NDBG- | - L oon | 012 - s 050" 074w | 040 008 | st | pEare | <243% | 003
140 [, 1y 1.16%*
Braraper | D61 | 037+ [ 222%% [ 2.00%* [ 2.35%% | (O3 .54 - a4 [nages | nnsee | 47 | L2 H7ee | G5 ATEE
Lacal [ ¥ ke
S.E (gr+ | 0.02 006 026 0.27 0.18 0.01 0.07 009 0,20 0.05 0.0 013 0.16 0.12
SE.{g ~| 003 0.09 039 0,40 .18 0,01 [iNT] 013 0.31 0.0k (i1} 019 | 0,25 0.17
Bt | _
* Siguificant a1 5% probability level
*4 Sagnificant at 1% probability level
Table 3: Estimale of gpecific combining ability (sca) effcels of 28 K crosses of bottle gourd (pool of 1o years). ; .
Crosses | Vine Branches/ D:“ﬁ: Days | Fruit | Avg wi. | Markeible | Yield' | Harvesl | Siec Flesh Severily | Sevenly | Incadence
length | plam wl "|wl *|leagh |ofl *| fruiwplan | plan | duriion | of ihickness | of af of fruit
() femile | fruit {em) | three kgd (days) |sced | fem) pewdery | dowmy | Iy (%)
Mowsr | harvest hamnvesied cavily mildew | mildew
fruits (cm) %) %)
tkg} an JEX]
Prsa iz nave 137 | =527%%| 2.00%* | J1iGe f.12 427 |-l |05 | -0 1. 16 SR -9
Naveen x |
R5-1 1
Pusa L™ | a1 047 |G.10 | 5.30% | O07* | D55 -05e] 00 [-00e | -0.03 008 [0y (03%
Maveen x
PEPL T} 3.08* v |
Pusa 0. 15* | 53+ =132 022 L34%® | (.14%* 0.74°* LEsee | joie* | 000 |01l 0.54 L.74 '
MWaveen ¥
) 0 = | TR £.71*
TPusa 0.2%** | 023 0,94 116 3.50%* | 0 18** D97 1.90%* | -0.62 0,03 0.00 =136 . !
Maveen X
NWDOG-
104
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Puga
Mavern x
WDBG-
132

=L7*| 4115 3.29%%] =1 44**] -2, 74=+] 003

AL fhE*

=1, 44% |' a0k | o 0.7 .05 4024

0.®2==

Pusa .01 1.h1ee
Mivesn
MDOBG-

140

0417 | IR .04 | 137 | -1.0K

1.20%= | -2 44%* |15 n.oi 41,217 nal .15

Pusa 156 | <092 | 003
Mineen ¥
Bharupur

Ll

-0.26%*| 0.21

218 | (n19 0.02 -1.0ax* 197 |

0.2

R5-1x
PEPL

=), 59%=| -0.05 0% | 0.9 Lo | 0.00 D.03

0.02 0,01 010 | ool 1l

024 1200

RE-1x 0.1
L6

0,17 «1.74% | -3.124%| -1.27* | Q.08** 04l

061* | 013 0ol -0.01 -0.31 .07 072"

RS-l x 044 | k52 02

WDBG-
104

038" | 026 2.50% | 0.04

oor | -077 |00l |-000 055 151" | L52°*

RE-Ix 0.06 007 0,62 142
NDBG-
132

LEG*® | 001 013

0.03 1.27* 0.74%* | -0.01 0.0 106G

RE-1x [N 0,24 0,05 [IE:5]
NDOG-
140

379 | 0,07 0,11

LH2** | 174 1,09 | ol 1RG5 =2 10% | ] 14

RS-1x
Blursipur
Lacal

0.35%* | <010 064 | 0.37 2.75% | 0.05

0,95

1.16%* | 1.97** L4g** | 0.B1 =339

PSFL x
UL-6

<0.74%] 0.03 054 | D41 | 627t | 004 014

006 (09 [-015 [D003 o8 2.06**

-0.14

PSFL x
NDBG-
1H

-0.a0%* | -0.00 .43 =175 [ -1.04. | 007 0.31

0.57* | =035 .12 | 004 058 =1.02* [ 005

PSPL %
NDBG-
132

021 | 001 124 1.26 LI3* | DnE** | 045

0.03 019 0.73=* | 0,01

PSPL x
WDBG-
1400

-0.40%+| 018 3% 013 =104 0.14%* 003

063* | 064 014 | D02 020 0.0% =0.94*

PSPL x

Bharatpur
Local

n&0** 017 =230 -2.03%s] -1 gpes| D 10%* | D4R®

0.0 .32 .00 12]w= .10 =550

* Significant at 5% probability level
** Significant at 1% probability level
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