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Abstract Heterosis studies with 50 hybrids generated
through line x tester (10 lines and 5 testers) analysis
were carried out to estimate the extent of heterosis over
better parents and standard check (NDBG-104) for fruit
yield and its contributing traits in bottle gourd. The range
of heterosis observed in number of crosses exhibiting
significantly negative and positive heterosis over better
parent and standard check showed considerable
differences from Kharif season to summer season. The
results revealed that cross Punjab Long x Thar
Samruddhi in E1, Punjab Long x PSPL in E2 and Arka
Bahar x Punjab Komal in E3 exhibited significant positive
heterosis over better parent for fruit yield per plant. For
standard heterosis, the cross ABG-1 x NDBG-517 in E1,
NDBG-104 x Thar Samruddhi in E2 and Pusa Naveen x
PSPL in E3 had significant and high heterotic effects in
positive directions. The crosses which had larger
estimates of heterobeltiosis and standard heterosis for
fruit yield per plant, also exerted significant positive
heterotic effects for fruits per plant, fruit weight and
main vine length in atleast two environments. These
cross combinations can be exploited in breeding
programmes in bottle gourd.

Keywords : Heterosis, combining ability, bottle gourd,
Lagenaria Siceraria

Introduction

Bottle gourd is one of the important cucurbitaceous
vegetables due to prolific bearing habit, low cost of
cultivation and its utility as a cooked vegetable.
Considerable genetic diversity exists in this crop, which
can be utilized for the exploitation of hybrid vigour. The
size of the flower and monoecious condition makes the
hybridization easy and convenient in this crop. The fruits
being larger in size contain many seeds per fruit. The
amount of cross pollination ranges from 60 to 80 per
cent (Choudhury, 1987). The hybrid seed production in
bottle gourd on commercial scale is very easy with little
involvement of labour and cost. Hence, the present
investigation was carried out to study the extent of
heterosis over better parent and standard check in 50
hybrids obtained through Line x Tester crossing design.

Materials and methods

The experimental materials comprised of 15 diverse pure
lines of bottle gourd. Fifty crosses were generated
through line x tester mating design during Summer-2008
using 5 females as testers and 10 males as lines. At the
same time all the lines were selfed to obtain adequate
seeds for experiment. Thus, 50 crosses and their 15
parents formed the experimental material for the present
study. The genotype NDBG-104 used as a parent as
well as a standard check. These materials were raised in
randomized block design with three replications in three
different seasons (environments) viz.; Kharif-2008 (E1),
Summer-2009 (E2) and Kharif-2009 (E3). Each genotype
was planted in a single row of ten dibbles keeping row
to row distance of two metres and plant to plant distance
within a row of one metre. The recommended
agronomical practices were adopted to raise the crop.
The data were recorded on fruit yield and its component
traits viz.; first female flowering node, days to first
picking, primary branches per plant, main vine length
(m), fruit length (cm), fruit girth (cm), fruit weight (g),
fruits per plant and seeds per fruit in all the three
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environments and heterobeltiosis and standard heterosis
were calculated as per the method given by Fonseca
and Patterson (1968).

Results and discussion

The per se performance, heterobeltiosis, standard
heterosis and sca effects of the top ranking three crosses
for different characters in each individual environment
are given in Table 1. For fruit length, the genotype with

short fruit length was considered to be better because
consumers prefer small sized fruits and it is convenient
for transport and transaction. Hence, the heterotic effect
was calculated accordingly. Fruit girth determines the
marketable quality. Round fruited varieties have larger
fruit girth than long cylindrical varieties. In market
generally medium sized fruit girth is preferred by the
consumers. Hence, intermediate type fruit girth
considered as desirable and according the results are
described in the present study.

Table 1: Top three crosses with respect to their per se performance, heterobeltiosis, standard heterosis and sca effect for
various traits under three environments in bottle gourd

*, **  significant at 5 and 1 % levels, respectively.
E1: Kharif -2008, E2: Summer-2009 and E3: Kharif-2009.

Env.  Rank First female flowering node Days to first picking 
Performance First 

Sec. 
Third 

Pusa Naveen x NDBG-132 (6.47) 
Pusa Naveen x Thar Samruddhi (7.60) 
Pusa Naveen x PSPL (7.73) 

Punjab Long x PSPL  (59.67) 
ABG-1 x Narendra Rashmi (61.00) 
ABG-1 x Samrat  (61.00) 

Heterobeltiosis First 
Sec. 
Third 

Pusa Naveen x NDBG-132 (-55.00**) 
Pusa Naveen x PSPL (-52.07**)  
NDBG-104 x Samrat (-30.11*)  

Arka Bahar x NDBG-613-4 (-11.59**)  
NDBG-104 x Narendra Rashmi (-8.50) 
Pusa Naveen x Thar Samruddhi (-5.24) 

Standard 
heterosis 

First 
Sec. 
Third 

Pusa Naveen x NDBG-132 (-44.89**)  
Pusa Naveen x Thar Samruddhi (-35.23**)  
Pusa Naveen x PSPL (-34.09*)  

Punjab Long x PSPL (-14.35**)  
ABG-1 x Narendra Rashmi (-12.44**)  
ABG-1 x Samrat (-12.44**) 

E1 

 

SCA  First 
Sec. 
Third 

Pusa Naveen x NDBG-132 (-4.44**)  
Punjab Long x Narendra Rashmi (-4.13**)  
Punjab Long x PSPL (-4.11**)  

Pusa Naveen x Punjab Komal (-5.69**)  
Arka Bahar x NDBG-613-4 (-4.93*)  
Pusa Naveen x DBG-5 (-4.83*)  

Performance First 
Sec. 
Third 

Punjab Long x DBG-5 (8.17) 
ABG-1 x DBG-6 (11.66) 
ABG-1 x Punjab Komal (11.89) 

Arka Bahar x DBG-6 (46.00) 
Arka Bahar x NDBG-613-4 (46.33) 
ABG-1 x Punjab Komal (47.33) 

Heterobeltiosis First 
Sec. 
Third 

Punjab Long x DBG-5 (-34.96**) 
Pusa Naveen x NDBG-132 (-19.13) 
NDBG-104 x Narendra Rashmi  (-15.08) 

Arka Bahar x NDBG-613-4 (-7.33) 
Arka Bahar x PSPL (-6.41) 
Pusa Naveen x Punjab Komal (-5.48) 

Standard 
heterosis 

First 
Sec. 
Third 

Punjab Long x DBG-5 (-41.67**) 
ABG-1 x DBG-6 (-16.75) 
NDBG-104 x Narendra Rashmi (-15.08) 

Arka Bahar x DBG-6 (-7.38) 
Arka Bahar x NDBG-613-4 (-6.71) 
ABG-1 x Punjab Komal (-4.70) 

E2 
 

SCA  First 
Sec. 
Third 

Punjab Long x DBG-5 (-4.70**) 
Pusa Naveen x NDBG-132 (-3.69**) 
ABG-1 x Punjab Komal (-2.80**) 

Arka Bahar x DBG-6 (-4.03**) 
Arka Bahar x NDBG-613-4 (-3.57**) 
NDBG-104 x DBG-5 (-2.30) 

Performance First 
Sec. 
Third 

Punjab Long x NDBG-613-4 (8.40) 
ABG-1 x Narendra Rashmi (9.00) 
NDBG-104 x Samrat (9.27) 

ABG-1 x Samrat (53.33) 
Arka Bahar x Thar Samruddhi (56.33) 
Punjab Long x Punjab Komal (57.67) 

Heterobeltiosis First 
Sec. 
Third 

ABG-1 x Narendra Rashmi (-34.94**) 
Pusa Naveen x Punjab Komal (-38.86**) 
Pusa Naveen x NDBG-132 (-29.56**) 

ABG-1 x Samrat (-16.23**) 
Arka Bahar x Thar Samruddhi (-11.05**) 

--- 
Standard 
heterosis 

First 
Sec. 
Third 

Punjab Long x NDBG-613-4 (-42.73**) 
ABG-1 x Narendra Rashmi (-38.64**) 
NDBG-104 x Samrat (-36.82**) 

ABG-1 x Samrat (-16.23**) 
Arka Bahar x Thar Samruddhi (-11.52**) 
Punjab Long x Punjab Komal (-9.42**) 

E3 
 

SCA  First 
Sec. 
Third 

Arka Bahar x DBG-6 (-6.32**) 
ABG-1 x Thar Samruddhi (-5.95**) 
Punjab Long x NDBG-613-4 (-5.92**) 

Arka Bahar x Thar Samruddhi (-9.75**) 
ABG-1 x Samrat (-6.39**) 
Punjab Long x NDBG-613-4 (-5.32**) 
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Table 1.   Contd..

*, **  significant at 5 and 1 % levels, respectively.
E1: Kharif -2008, E2: Summer-2009 and E3: Kharif-2009.

Env.  Rank Primary branches per plant Main vine length 
Performance First 

Sec. 
Third 

NDBG-104 x Samrat (9.53) 
Pusa Naveen x DBG-6 (9.37) 
NDBG-104 x NDBG-517 (8.80) 

Arka Bahar x Samrat (15.70) 
Punjab Long x Thar Samruddhi (12.43) 
NDBG-104 x Punjab Komal (12.23) 

Heterobeltiosis First 
Sec. 
Third 

Pusa Naveen x DBG-6 (71.34**) 
NDBG-104 x NDBG-517 (18.39) 
Pusa Naveen x Thar Samruddhi (7.05) 

NDBG-104 x Punjab Komal (70.70**) 
NDBG-104 x DBG-6 (63.84**) 
Arka Bahar x Samrat (54.43**) 

Standard 
heterosis 

First 
Sec. 
Third 

NDBG-104 x Samrat (33.64**) 
Pusa Naveen x DBG-6 (31.31**) 
NDBG-104 x NDBG-517 (23.36**) 

Arka Bahar x Samrat (119.07**) 
Punjab Long x Thar Samruddhi (73.49**) 
NDBG-104 x Punjab Komal (70.70**) 

E1 

 

SCA First 
Sec. 
Third 

Pusa Naveen x NDBG-517 (2.40**) 
Arka Bahar x PSPL (2.08**)  
ABG-1 x NDBG-613-4 (1.98**) 

Arka Bahar x Samrat (5.66**) 
Punjab Long x Thar Samruddhi (3.32**) 
NDBG-104 x Punjab Komal (2.74**) 

Performance First 
Sec. 
Third 

NDBG-104 x Samrat (9.97) 
NDBG-104 x DBG-5 (9.67) 
Pusa Naveen x NDBG-613-4 (9.57) 

Arka Bahar x Samrat (11.98) 
Punjab Long x Thar Samruddhi (11.02) 
NDBG-104 x Punjab Komal (10.87) 

Heterobeltiosis First 
Sec. 
Third 

NDBG-104 x Samrat (34.08**) 
NDBG-104 x DBG-6 (26.91*) 

--- 

NDBG-104 x Punjab Komal (71.13**) 
NDBG-104 x DBG-5 (57.22**) 
Punjab Long x Thar Samruddhi (38.28**) 

Standard 
heterosis 

First 
Sec. 
Third 

NDBG-104 x Samrat (34.08**) 
NDBG-104 x DBG-5 (30.04**) 
Pusa Naveen x NDBG-613-4 (28.70**) 

Arka Bahar x Samrat (88.71**) 
Punjab Long x Thar Samruddhi (73.49**) 
NDBG-104 x Punjab Komal (71.13**) 

E2 

SCA First 
Sec. 
Third 

NDBG-104 x Samrat (1.98**) 
NDBG-104 x DBG-5 (1.85**) 
Arka Bahar x Narendra Rashmi (1.39*) 

Arka Bahar x Samrat (3.18**) 
Punjab Long x Thar Samruddhi (2.40**) 
NDBG-104 x Punjab Komal (2.14**) 

Performance First 
Sec. 
Third 

NDBG-104 x DBG-5 (8.13) 
NDBG-104 x Thar Samruddhi (8.10) 
Pusa Naveen x NDBG-613-4 (7.77) 

ABG-1 x DBG-5 (12.20) 
Arka Bahar x NDBG-517 (10.33) 
NDBG-104 x DBG-5 (9.93) 

Heterobeltiosis First 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (40.46**) 
NDBG-104 x DBG-5 (26.42**) 
Pusa Naveen x NDBG-613-4 (25.95**) 

NDBG-104 x DBG-5 (80.61**) 
ABG-1 x DBG-5 (42.41**) 
NDBG-104 x Punjab Komal (38.35**) 

Standard 
heterosis 

First 
Sec. 
Third 

NDBG-104 x DBG-5 (41.04**) 
NDBG-104 x Thar Samruddhi (40.46**) 
Pusa Naveen x NDBG-613-4 (34.68**) 

ABG-1 x DBG-5 (130.19**) 
Arka Bahar x NDBG-517 (94.97**) 
NDBG-104 x DBG-5 (87.42**) 

E3 
 

SCA First 
Sec. 
Third 

Pusa Naveen x NDBG-613-4 (1.94**) 
NDBG-104 x Thar Samruddhi (1.60**) 
NDBG-104 x DBG-5 (1.54**) 

ABG-1 x DBG-5 (3.21**) 
Arka Bahar x NDBG-517 (2.34**) 
NDBG-104 x Punjab Komal (1.39**) 
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Table 1.   Contd..

*, **  significant at 5 and 1 % levels, respectively.
E1: Kharif -2008, E2: Summer-2009 and E3: Kharif-2009.

Env.  Rank Fruit length Fruit girth 

Performance First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (23.20) 
Arka Bahar x Thar Samruddhi (23.33) 
Pusa Naveen x Thar Samruddhi (24.53) 

Pusa Naveen x Thar Samruddhi (25.47) 
NDBG-104 x Thar Samruddhi (24.87) 
Pusa Naveen x Punjab Komal (24.40) 

Heterobeltiosis First 
Sec. 
Third 

NDBG-104 x DBG-5 (-9.90) 
Arka Bahar x Narendra Rashmi (-9.88) 
Pusa Naveen x NDBG-132 (-8.82) 

Pusa Naveen x Narendra Rashmi (0.68) 
NDBG-104 x DBG-6 (0.70) 
Arka Bahar x NDBG-517 (-1.14) 

Standard 
heterosis 

First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (-34.83**) 
Arka Bahar x Thar Samruddhi (-34.46**) 
Pusa Naveen x Thar Samruddhi (-31.00**) 

Arka Bahar x Punjab Komal (0.00) 
ABG-1 x NDBG-517 (0.70) 
Arka Bahar x PSPL (-0.52) 

E1 

 

SCA  First 
Sec. 
Third 

ABG-1 x Samrat (-8.54**) 
Punjab Long x NDBG-132 (-8.28**) 
NDBG-104 x Punjab Komal (-6.77**) 

Arka Bahar x DBG-5 (0.16) 
Pusa Naveen x DBG-6 (0.29) 
NDBG-104 x DBG-6 (-0.06) 

Performance First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (21.10) 
Pusa Naveen x Thar Samruddhi (21.44) 
NDBG-104 x DBG-5 (23.41) 

Pusa Naveen x Punjab Komal (23.40) 
Pusa Naveen x DBG-6 (23.33) 
Punjab Long x NDBG-132 (23.00) 

Heterobeltiosis First 
Sec. 
Third 

NDBG-104 x DBG-5 (-29.92**) 
Pusa Naveen x DBG-5 (-15.75*) 
Pusa Naveen x NDBG-613-4 (-15.34) 

NDBG-104 x NDBG-613-4 (0.17) 
NDBG-104 x NDBG-517 (0.51) 
Arka Bahar x NDBG-517 (-.17) 

Standard 
heterosis 

First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (-36.83**) 
Pusa Naveen x Thar Samruddhi (-35.81**) 
NDBG-104 x DBG-5 (-29.92**) 

Pusa Naveen x NDBG-613-4 (0.53) 
Arka Bahar x NDBG-613-4 (1.23) 
NDBG-104 x DBG-5 (-2.29) 

E2 
 

SCA  First 
Sec. 
Third 

Punjab Long x NDBG-132 (-8.22**) 
ABG-1 x Thar Samruddhi (-7.19**) 
Arka Bahar x PSPL (-6.73**) 

Punjab Long x Narendra Rashmi (0.00) 
Punjab Long x PSPL (0.07) 
Arka Bahar x DBG-6 (-0.13) 

Performance First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (22.06) 
NDBG-104 x Punjab Komal (24.33) 
Pusa Naveen x Thar Samruddhi (24.73) 

Pusa Naveen x Thar Samruddhi (23.67) 
Pusa Naveen x Punjab Komal (23.43) 
Punjab Long x DBG-5 (23.10) 

Heterobeltiosis First 
Sec. 
Third 

NDBG-104 x DBG-5 (-14.40**) 
Arka Bahar x NDBG-132 (-12.73**) 
ABG-1 x Narendra Rashmi (-8.97*) 

Arka Bahar x NDBG-517 (1.71) 
Pusa Naveen x DBG-5 (1.87) 
NDBG-104 x NDBG-517 (-0.58) 

Standard 
heterosis 

First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (-37.34**) 
DBG-104 x Punjab Komal (-30.87**) 
Pusa Naveen x Thar Samruddhi (-29.73**) 

ABG-1 x Narendra Rashmi (0.87) 
ABG-1 x Punjab Komal (1.74) 
ABG-1 x Thar Samruddhi (-0.35) 

E3 
 

SCA  First 
Sec. 
Third 

ABG-1 x Thar Samruddhi (-7.00**) 
Punjab Long x NDBG-132 (-6.57**) 
Arka Bahar x PSPL (-4.76**) 

NDBG-104 x Thar Samruddhi (0.00) 
ABG-1 x Narendra Rashmi (0.09) 
Pusa Naveen x NDBG-132 (-0.04) 
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*, **  significant at 5 and 1 % levels, respectively.
E1: Kharif -2008, E2: Summer-2009 and E3: Kharif-2009.

Table 1.   Contd..

Env.  Rank Fruit weight Fruits per plant 

Performance First 
Sec. 
Third 

Punjab Long x Punjab Komal (920.00) 
Punjab Long x DBG-5 (916.67) 
Punjab Long x NDBG-613-4 (900.00) 

Arka Bahar x Punjab Komal (6.56) 
Pusa Naveen x NDBG-613-4 (6.28) 
Punjab Long x Narendra Rashmi (6.10) 

Heterobeltiosis First 
Sec. 
Third 

Punjab Long x DBG-5 (44.74**) 
Punjab Long x NDBG-613-4 (26.76**) 
NDBG-104 x DBG-6 (19.12*) 

Punjab Long x Narendra Rashmi (70.01**) 
ABG-1 x NDBG-613-4 (61.34**) 
Arka Bahar x Punjab Komal (56.81**) 

Standard 
heterosis 

First 
Sec. 
Third 

Punjab Long x Punjab Komal (35.29**) 
Punjab Long x DBG-5 (34.80**) 
Punjab Long x NDBG-613-4 (32.35**) 

Arka Bahar x Punjab Komal (67.25**) 
Pusa Naveen x NDBG-613-4 (60.03**) 
Punjab Long x Narendra Rashmi (55.50**) 

E1 

SCA  First 
Sec. 
Third 

Pusa Naveen xThar Samruddhi (183.63**) 
Arka Bahar x PSPL (171.63**) 
Punjab Long x Samrat (152.97**) 

Arka Bahar x Punjab Komal (1.61**) 
Pusa Naveen x NDBG-613-4 (1.32**) 
Punjab Long x Thar Samruddhi (1.09**) 

Performance First 
Sec. 
Third 

Arka Bahar x NDBG-517 (846.67) 
Pusa Naveen x Samrat (800.00) 
Pusa Naveen x Punjab Komal (796.67) 

ABG-1 x Punjab Komal (6.75) 
Arka Bahar x Punjab Komal (6.54) 
NDBG-104 x Punjab Komal (6.45) 

Heterobeltiosis First 
Sec. 
Third 

Pusa Naveen x Punjab Komal (18.91**) 
Arka Bahar x NDBG-517 (16.78**) 
Pusa Naveen x Samrat (7.38) 

Arka Bahar x Punjab Komal (60.74**) 
Arka Bahar x Samrat (59.19**) 
NDBG-104 x Punjab Komal (58.61**) 

Standard 
heterosis 

First 
Sec. 
Third 

Arka Bahar x NDBG-517 (32.29**) 
Pusa Naveen x Samrat (25.00**) 
Pusa Naveen x Punjab Komal (24.48**) 

ABG-1 x Punjab Komal (65.98**) 
Arka Bahar x Punjab Komal (60.74**) 
NDBG-104 x Punjab Komal (58.61**) 

E2 
 

SCA  First 
Sec. 
Third 

Arka Bahar x NDBG-517 (162.03**) 
Pusa Naveen x Punjab Komal (124.19**) 
Pusa Naveen x Samrat (85.21**) 

Punjab Long x PSPL (2.38**) 
Pusa Naveen x NDBG-132 (1.86**) 
NDBG-104 x DBG-5 (1.52**) 

Performance First 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (843.33) 
Arka Bahar x NDBG-517 (841.67) 
ABG-1 x NDBG-517 (816.67) 

Punjab Long x PSPL (7.53) 
Pusa Naveen x PSPL (7.43) 
Pusa Naveen x NDBG-517 (6.43) 

Heterobeltiosis First 
Sec. 
Third 

Pusa Naveen x PSPL (32.00**) 
Arka Bahar x NDBG-517 (31.51**) 
Arka Bahar x PSPL (20.44**) 

Punjab Long x PSPL (66.32**) 
Arka Bahar x DBG-5 (58.14**) 
Pusa Naveen x PSPL (40.28**) 

Standard 
heterosis 

First 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (41.74**) 
Arka Bahar x NDBG-517 (41.46**) 
ABG-1 x NDBG-517 (37.25**) 

Punjab Long x PSPL (70.84**) 
Pusa Naveen x PSPL (68.48**) 
Pusa Naveen x NDBG-517 (45.89**) 

E3 
 

SCA  First 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (182.33**) 
ABG-1 x DBG-6 (104.68**) 
Punjab Long x NDBG-613-4 (99.12*) 

Punjab Long x PSPL (1.59**) 
ABG-1 x Punjab Komal (1.39**) 
NDBG-104 x DBG-6 (1.21**) 
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Table 1.   Contd..

*, **  significant at 5 and 1 % levels, respectively.
E1: Kharif -2008, E2: Summer-2009 and E3: Kharif-2009.

The result of present investigation revealed that the
hybrids viz.; ABG-1 x NDBG-517, Pusa Naveen x
NDBG-517 and Arka Bahar x Punjab Komal in E1;
NDBG- 104  x Thar  Samruddhi and  Punjab  Long  x
PSPL  in  E2  and  Pusa  Naveen x PSPL and Pusa Naveen

x Samrat in E3 were high yielding and showed higher
standard  heterosis along with significant positive sca
effects for yield per plant. The results are in accordance
with the findings of Kumar et al. (1999) as they
observed high positive standard heterosis for this trait.

Env.  Rank Fruit yield per plant Seeds per fruit 

Performance First 
Sec. 
Third 

ABG-1 x NDBG-517 (6.37) 
Pusa Naveen x NDBG-517 (6.10) 
Arka Bahar x Punjab Komal (5.85) 

NDBG-104 x NDBG-132 (880.33) 
Arka Bahar x Thar Samruddhi (742.67) 
NDBG-104 x PSPL (736.33) 

Heterobeltiosis First 
Sec. 
Third 

Punjab Long x Thar Samruddhi (92.74**) 
ABG-1 x NDBG-517 (66.23**) 
Pusa Naveen x NDBG-517 (55.40**) 

NDBG-104 x NDBG-132 (92.84**) 
NDBG-104 x PSPL (43.58*) 
NDBG-104 x Narendra Rashmi (11.87) 

Standard heterosisFirst 
Sec. 
Third 

ABG-1 x NDBG-517 (53.78**) 
Pusa Naveen x NDBG-517 (47.26**) 
Arka Bahar x Punjab Komal (37.67**) 

NDBG-104 x NDBG-132 (92.84**) 
Arka Bahar x Thar Samruddhi (62.69**) 
NDBG-104 x PSPL (61.30**) 

E1 

 

SCA First 
Sec. 
Third 

Arka Bahar x Punjab Komal (1.98**) 
Punjab Long x Thar Samruddhi (1.88**) 
Pusa Naveen x NDBG-517 (1.61**) 

NDBG-104 x NDBG-132 (214.96**) 
ABG-1 x DBG-5 (163.94**) 
Pusa Naveen x Punjab Komal (160.78**) 

Performance First 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (4.88) 
Arka Bahar x NDBG-517 (4.87) 
Punjab Long x NDBG-517 (4.86) 

Punjab Long x PSPL (993.50) 
NDBG-104 x NDBG-132 (896.00) 
NDBG-104 x Samrat (861.50) 

Heterobeltiosis First 
Sec. 
Third 

Punjab Long x PSPL (108.66**) 
Arka Bahar x NDBG-517 (92.11**) 
Arka Bahar x Samrat (88.57**) 

Punjab Long x DBG-6 (77.89**) 
Punjab Long x NDBG-517 (42.28**) 
NDBG-104 x NDBG-132 (31.44**) 

Standard heterosisFirst 
Sec. 
Third 

NDBG-104 x Thar Samruddhi (19.73*) 
Arka Bahar x NDBG-517 (19.48*) 
Punjab Long x PSPL (19.31*) 

Punjab Long x DBG-6 (45.75**) 
NDBG-104 x NDBG-132 (31.44**) 
NDBG-104 x Samrat (26.38**) 

E2 
 

SCA First 
Sec. 
Third 

Punjab Long x PSPL (2.55**) 
NDBG-104 x Thar Samruddhi (2.09**) 
Arka Bahar x NDBG-517 (1.73**) 

Punjab Long x DBG-6 (267.85**) 
Arka Bahar x NDBG-613-4 (219.25**) 
ABG-1 x PSPL (101.28**) 

Performance First 
Sec. 
Third 

Pusa Naveen x PSPL (5.72) 
ABG-1 x PSPL (5.35)  
Pusa Naveen x Samrat (5.38) 

Punjab Long x NDBG-517 (960.83) 
Pusa Naveen x Thar Samruddhi (890.50) 
ABG-1 x NDBG-132 (883.17) 

Heterobeltiosis First 
Sec. 
Third 

Arka Bahar x Punjab Komal (97.06**) 
Pusa Naveen x PSPL (88.76**) 
Pusa Naveen x Samrat (77.50**) 

ABG-1 x NDBG-132 (33.79**) 
Punjab Long x NDBG-517 (32.10**) 
ABG-1 x Samrat (20.18*) 

Standard heterosisFirst 
Sec. 
Third 

Pusa Naveen x PSPL (46.95**) 
ABG-1 x NDBG-517 (45.03**)  
Pusa Naveen  x Samrat (38.18**) 

Punjab Long x NDBG-517 (32.10**) 
Pusa Naveen x Thar Samruddhi (22.43**) 
ABG-1 x NDBG-132 (21.43**) 

E3 
 

SCA First 
Sec. 
Third 

Arka Bahar x Punjab Komal (2.14**) 
Pusa Naveen x Samrat (1.43**) 
ABG-1 x NDBG-517 (1.35**) 

Punjab Long x NDBG-517 (255.12**) 
ABG-1 x Samrat (191.17**) 
ABG-1 x NDBG-132 (141.15**) 
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Hence, these hybrids were identified as potential for
wide spread cultivation and commercial exploitation in
respective environment.

For fruit yield per plant, ABG-1 x NDBG-517 and Pusa
Naveen x NDBG-517 in  E1: Kharif -2008, E2: Summer-
2009 and E3: Kharif-2009.

E1; NDBG-104 x Thar Samruddhi in E2 and Pusa
Naveen x PSPL in E3 maintained its ranking for all these
three parameters. Under such a situation, the weightage
should be given to each of these parameters while
selecting such type of crosses for higher fruit yield in
specific environmental condition.

The range of heterosis, number and identity of crosses
exhibiting significantly negative and positive better parent
and standard heterosis for different characters showed
considerable differences from Kharif season to summer
season. Maurya and Singh (1994) suported similar
observations for many characters in different
environments. This indicated that the genotype x
environment interaction played important role in
expression of heterotic expenses in F1s for all the
characters under study. The ranking of hybrids
suggested that per se performance, heterosis and sca
effects do not corroborate to each other. Therefore,
while selecting a cross for further exploitation, critical
analysis of all the aspects must be performed.

The crosses exhibiting high sca effect did not always
involve both parents possessing high gca effects,
thereby suggesting importance of intra as well as inter-
allelic interactions. The high sca effect of crosses in
general corresponds to their high heterotic response,
but these might also be accompanied by poor and/or
average gca effects of the parents. The crosses having
high sca effect for fruit yield per plant had in general
registered desirable sca effects for some of the yield
component characters, but those might not necessarily
had higher sca effects for these characters. This
suggested cumulative effects of various yield
contributing attributes as a high sca effect for fruit yield,
and thereby high heterotic effects as well.

The crosses exhibiting positive and significant
heterobeltiosis and standard heterosis for fruit yield per

plant were found to possess positive, negative and
average sca effects for this character in almost same
frequencies. Similar trend was also observed for most
of the other characters, which suggested that there was
no apparent relationship between manifestations of
heterosis with sca effect. However, majority of crosses
showing significantly/positive heterobeltiosis and
standard heterosis for fruit yield per plant in three
environments involved good x good combiner parents
followed by average x good and average x average
combinations.

lkjka'k

ykbZu x ijh{kd inPNsn }kjk mRiUu 50 ladj ds lkFk ladj
vkst dk ykSdh esa ladj vkst ds QSyko tkap dk mUur vfHkokod
vkSj Lrj ijh{k.k ¼NDBG-104½ ds fy, Qy mit vkSj blds
lg;ksxh xq.kksa dk v/;;u fd;k x;kA ladj vkst ds ?kVus dk
ladj la[;k ds fufj{k.k esa [kjhQ _rq ls xzh"e _rq ;Fks"V
fofHkUurk udkjkRed vkSj ldrkjkRed lkFkZdrk mPp mPp vfHkokod
,oa Lrj ijh{kd ds fy, ik;k x;kA ifj.kke }kjk ik;k x;k fd
ladj iatkc ykax x Fkkj lef̀)] F2 esa iatkc ykx x PSP2 vkSj
F3 esa vdkZ cgkj x iatkc dksey Qy mit izfr ikS/ks ds fy,
lkFkZd ldkjkRed ladj vkst mPp vfHkokod ds fy, FkkA Lrj
ladj vkst ds fy, ladj E1 esa ABG-1 x NDBG-517, E2 esa
NDBG-104 x Fkkj lef̀) vkSj E3 

esa iwlk uohu x PDPL esa
ldkjkRed fn’kk esa lkFkZd vkSj mPp ladj vkst izHkkfor FkkA
ladj ftlesa 2 okrkoj.kksa esa gsVªksosfYVokfll dh mPp tk¡ap vkSj
vknZ’k ladj vkst Qy mit izfr ikS/k ds lkFk Qy izfr ikS/k] Qy
Hkkj vkSj eq[; yrk yEckbZ esa ldkjkRed ladj vkst izHkkoh FkkA
;s ladj lEcU/k ykSdh esa iztud dk;ZØe dj ldrs gSaA
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