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Estimation of combining ability and nature of gene action for yield and quality traits
in bottle gourd [Lagenaria siceraria (Mol.) Standl.] under salt affected soil

Anoj Yadav'’, G.C. Yadav?, Ruchika Abha?, Sharvan Kumar?, Lokesh Yadav* and Raja Bhaiya'

Abstract

Present investigations were carried out in bottle gourd to assess the combining ability and nature of gene action for yield and quality
traits in bottle gourd. About 27 bottle gourd hybrids generated by crossing 9 lines with 3 testers, along with their twelve parents
evaluated in arandomized complete block design with three replication at the Main Experiment Station (salt affected soil), Department
of Vegetable Science, ANDUA&T, Kumarganj, Ayodhya, during the of Zaid seasons of year 2020 and 2021. The pooled estimates of general
combining ability over seasons revealed that parents, namely NDBG-13 and NDBG-Sel-1, in both the years and pooled, and Narendra
Rashmi in Y2 and pooled, showed positive and significant gca effects in the desirable direction for total fruit yield per plant and other
important characters. However, four crosses viz., Narendra Pooja x Pusa Naveen, NDBG-13 x Narendra Rashmi, NDBG-Sel x Narendra
Rashmi and Narendra Kamna x Narendra Rashmi in both the years and pooled, NDBG-28 x Pusa Naveen and NDBG-105 x Narendra
Prabha and NDBG-28 x Narendra Prabha were found as best specific combiners as they showed significant and positive sca effects in
desirable directions. Overdominance was estimated for most of the traits studies, which reveals that the heterosis breeding approach

will be more rewarding in bottle gourd.
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Introduction

Bottle gourd [Lagenaria siceraria (Mol.) Standl] is one of the
popular cucurbit vegetable crop with 2n =2x =22. It is an
important cultivated annual cucurbitaceous crop grown
throughout the country. Being warm season vegetable crop
it thrives well in warm and humid climate but at presentiit's off
season cultivation has progressively stretched throughout
the year in northern Indian plains. It is mainly grown for its
fruits for culinary purposes and seeds which are good source
of oil and protein. It is highly cross-pollinated crop due to
its monoecious and andromonoecious nature. Bottle gourd
is the largest produced cucurbitaceous vegetables in the
world preferred in both urban and rural population. In India,
the total area covered under bottle gourd is 0.117 million ha
with production of 2.18 million tonnes and its productivity
is 18.6 tonnes per ha. (Anonymous, 2018).

Combining ability analysis helps in the evaluation of
inbreds in terms of genetic value and in the selection of
suitable parent for hybridization. The superior specific
cross combinations are also identified by this technique.
The existence of significant amount of non-additive gene
action is a prerequisite for exploitation of heterosis. The
specific combining ability variance largely is the measure of
dominance variance. If heterosis is high for specific cross and
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observations made are true for economic trait like yield, it is
possible to utilize the cross as a commercial hybrid provided
that the pollination system of the crop permits commercial
seed production of hybrids. Keeping in view the above facts
the presentinvestigations were planned to find out the good
general and specific combiner parents and nature of gene
action under salt affected soil for twenty three fruit yield
and quality attributing traits in bottle gourd.

Materials and Methods

The present research work was conducted during Zaid
seasons of 2019-20 (Y) and 2020-21 (Y, to study combining
ability, variance and their effect by using line x tester
mating design at the Main Experiment Station (MES) of the
Department of Vegetable Science, Acharya Narendra Deva
University of Agriculture and Technology, Narendra Nagar,
Kumarganj, Ayodhya (U.P.) India. The soil of this station is salt-
affected with a pH of more than 8. The observations were
recorded on 23 quantitative characters. The experimental
materials for the present investigation consisted of nine
promising and diverse inbred lines/varieties with three
testers of bottle gourd selected on the basis of genetic
variability from the germplasm stock maintained in the
Department of Vegetable Science, Acharya Narendra Deva
University of Agriculture and Technology, Kumarganj,
Ayodhya (U.P.), India. The selected parental lines i.e.;
NDBG-28 (L), NDBG-13 (L,), NDBG-15 (L,), Narendra Pooja
(L), NDBG-104 (L,), NDBG-Sel-1 (L) Narendra Kamna (L)),
NDBG-21(L8), NDBG-22 (Lg) were crossed with three testers
viz.Pusa Naveen (T,), Narendra Prabha (T_), Narendra Rashmi
(T,) to get 27 F, seeds. Parental lines (9 lines and 3 testers)
were also selfed/sibbed to get the true-to-type seeds. The
present experiments were conducted in RBD with three
replications to appraise the performance of 27 F, hybrids
and their 12 parents (9 lines and 3 testers) for the study of
general and specific combiner parents and nature of gene
action under salt affected soil in bottle gourd for twenty
three fruit yield and quality attributing traits. The crop was
sown in rows spaced at 3 meters apart with a plant to plant
spacing of 0.50 m. Sowing was done on 20 March, 2019-20
and 19 March, 2020-21. The estimation of combining ability
variances and their effects was done as per the method
suggested by Griffing (1956a).

Results and Discussion

General combining ability (GCA)

Perusal of Table 1 revealed that the significant and positive
gca effects for fruit yield per plant were exhibited by
NDBG-13 (1.58) and NDBG-Sel-1 (0.67) in Y, Whereas,
NDBG-13 (1.55), NDBG-Sel-1 (0.83) and Narendra Rashmi
(0.43) in Y, and NDBG-13 (1.57), NDBG-Sel-1 (0.75) and
Narendra Rashmi (0.20) in pooled showed significant and
positive gca effects for fruit yield per plant. On the basis of

gca effects and mean performance; parents NDBG-Sel-1 was
found good general combiner for days to first male flower
anthesis, days to first female flower anthesis, node number
to first male flower appearance, node number to first female
flower appearance, length of pedicel of female flower, days
to first harvest, picking duration, fruit yield per plant, non-
reducing sugar and dry matter in both the years and pooled;
parents NDBG-15 was found good general combiner for
days to first female flower anthesis, reducing sugars and
dry matter in both the years and pooled. Parents NDBG-
104 was found good general combiner for node number
to first female flower appearance and dry matter in both
the years and pooled. Parents Narendra Kamna was found
good general combiner for Length of pedicel of female
flower in both the years and pooled. Parents NDBG-21 was
found good general combiner for number of node per vine,
internodal length and non-reducing sugar in both the years
and pooled.

Among testers, parents, Pusa Naveen was found good
general combiners for days to first male flower anthesis,
days to first female flower anthesis, days to first harvest,
primary branches per plant, vine length and peduncle
length in both the years and pooled; parents, Narendra
Prabha was found good general combiners for picking
duration, fruit length , non-reducing sugar and dry matter
in both the years and pooled and parents, Narendra Rashmi
was found good general combiners for node number to
first male flower appearance, node number to first female
flower appearance, length of pedicel of male flower, non-
reducing sugar and dry matter in both the years and pooled.
Significant gca values indicated the importance of additive
and additive x additive gene effect as earlier reported by
Griffing (1956b). In view of this, these parents offered the
best possibilities for the development of improved lines
of bottle gourd through hybridization programme. It is,
therefore, recommended that to improve yield one should
breed for superior combining ability for the component
traits with an ultimate objective to improve the pace of its
genetic improvement.

Thus, lines NDBG-13 and NDBG-Sel-1 and tester Narendra
Rashmi emerged as the most useful parent as these
parents were found good general combiner for most of
the characters studied. Hence, these parents may also be
recommended for exploitation in hybridization programme
aimed at improving the yield components for which they
were good general combiner. These results corroborated
with the findings of (Maurya et al. 2004; Gaykawad 2014;
Mishra et al. 2019 and Patel and Mehta 2021).

Specific combining ability (SCA)

Perusal of Table 2 revealed that significant positive and
negative sca effects were observed for different characters
under study. Further, sca effects were found to vary in nature
and magnitude for all the characters with the change of
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seasons. This varying magnitude of sca effects over seasons
may be due to environmental effects and genotypes,
respectively. Out of 27 crosses studied, some crosses showed
significant and positive sca effects for fruit yield per plant
as well as some other yield component traits in both years
and in pooled. For fruit yield per plant,among twenty seven
crosses the top five cross combinations with significant and
positive sca effects were Narendra Pooja X Pusa Naveen,
NDBG-13 x Narendra Rashmi, NDBG-104 x Narendra Prabha,
NDBG-28 x Pusa Naveen, and Narendra Kamna x Narendra
Rashmiin Y, Narendra Kamna x Narendra Rashmi, NDBG-28
X Narendra Prabha, NDBG-13 x Narendra Rashmi, NDBG-
104 x Pusa Naveen and Narendra Pooja x Pusa Naveen in
Y, and Narendra Kamna x Narendra Rashmi, NDBG-13 X
Narendra Rashmi, Narendra Pooja x Pusa Naveen, NDBG-
Sel-1 x Narendra Rashmi and NDBG-28 x Narendra Prabhain
pooled. Amongst these, the four crosses viz. Narendra Pooja
x Pusa Naveen, NDBG-13 x Narendra Rashmi, NDBG-Sel-1 x
Narendra Rashmi and Narendra Kamna x Narendra Rashmi
showed significant and positive sca effects in both years and
over pooled. Out of these top crosses for significant positive
sca effects over season and pooled, the cross Narendra
Pooja x Pusa Naveen was found most promising hybrid
as it had highly significant sca effect for total fruit yield
per plant along with internodal length, picking duration,
peduncle length and dry matter; likewise cross NDBG-13
x Narendra Rashmi for node number to first male flower
appearance, primary branches per plant, peduncle length,
reducing sugars dry matter in both the years and pooled;
NDBG-Sel-1 x Narendra Rashmi for node number to first
male flower appearance, length of pedicel of female flower,
picking duration and non reducing sugars in both the years
and pooled; Narendra Kamna x Narendra Rashmi for vine
length in both the years and pooled. These four crosses
mentioned above for significant positive sca effects for
yield along with traits in both the years and pooled may
be considered for utilization in a breeding programme to
enhance the fruit yield.

In general, the crosses showing significant and desirable
sca effects were associated with better per se performance
for respective characters. However, the crosses having high
sca effects in desirable direction did not always have high
mean performance for the characters in question. Thus,
the sca effect of the crosses may not be directly related
to their performance per se. This may be attributed to the
fact that, per se, performance is a realized value, whereas
sca effect is an estimated value of F’s performance over
parental one. Therefore, both per se performance along
with sca effects should be considered for evaluating the
superiority of a cross, although the former may be more
important if the development of F, hybrids is the ultimate
goal. The analytical examination of results revealed that
the crosses exhibiting highly significant and desirable sca
effects for different characters involved parents having all

types of combinations of gca effects such as high x high (H
X H), high x average (H x A), high x low (H x L), average x
average (A X A), average x low (A x L) and low x low (L x L).
The foregoing observations clearly indicated that there was
no particular relationship between positive and significant
sca effects of crosses with gca effects of their parents for
the characters under study and also approve the finding of
previous workers in bottle gourd (Wani et al,, 2009; Shinde
et al, 2016; Jaynath et al,, 2019, Quamruzzaman et al., 2019,
Balat et al., 2021, and Patel and Mehta, 2021).

Gene action

The estimates of general combining ability (gca) and
specific combining ability (sca) variances, average degree
of dominance, predictability ratio, additive and dominance
variances for Y, Y, and pooled have been presented in
Table- 3. The combining ability analysis elucidated higher
magnitude of variance due to sca (0%s) than variance due to
gca (0?g) indicating preponderance of non-additive gene
action for all the characters except total sugar which are
almost similar to each other. Similar finding had also been
reported previously by Parvathi and Reddy, (2005); Singh
et al.(2005a; Masud et al, 2006; Pandey et al., 2011; Vaged
et al, 2011; Adarsh et al., 2015 and Janarnjani et al., 2016).
Average degree of dominance were more than unity (1)
for all the characters under study, except for fruit length
in both the years and pooled which indicated existence
of over dominance and controlled by a preponderance
of non-additive gene effects suggesting thereby scope
of development of F's . The predictability ratio was lesser
than (<1) for all the characters under study in both the years
and pooled. The importance of non-additive gene effects
in inheritance of fruit yield and yield components of bottle
gourd has also been reported by earlier workers (Pandey
et al., 2004; Singh et al., 2005b; Rehana and Sharma; 2007;
Wani et al., 2008; Dubey and Ram, 2008; Kumar et al., 2014;
Gautam and Yadav, 2017; Jha et al., 2017; Niva et al., 2017
and Kumar et al.,, 2018; Singh et al . 2025; Keshari et al. 2024;
Patel et al. 2023). The predominance of non-additive gene
effects representing non-fixable dominance and epistatic
components of genetic variance indicated that maintenance
of heterozygosity would be highly fruitful for improving
the characters.

Conclusion

On basis of above result and discussion it might be very
safely concluded that parents namely NDBG-13, NDBG-
Sel-1 and Narendra Rashmi were found as good general
combiner, while crosses viz., Narendra Pooja x Pusa Naveen,
NDBG-13 x Narendra Rashmi, NDBG-Sel x Narendra Rashmi
and Narendra Kamna x Narendra Rashmi were found as best
specific combiners and could be exploit in future breeding
programme of bottle gourd improvement. Overdominance
was estimated for most of the traits studies, which reveals
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that the heterosis breeding approach will be more rewarding
in bottle gourd.

Acknowledgments

The Authors are highly grateful to the Department of
Vegetable Science, ANDUAT, Kumarganj, Ayodhya, and the
university authority for providing all sorts of facilities for the
smooth conduct of the experiments.

References

Adarsh, A., Kumar, R., Kumar, A., Chaurasiya, J., Singh, H. K. and
Roy, C. (2015). Combining ability analysis in battle gourd
(Lagenariasiceraria (Mol.) Standl.) for earliness and fruit yield.
Green farming, 6(5), 988-990.

Anonymous. (2018). http:/www.agriculturalproductsindia.com/
vegetables/vegetables-bottle- gourd-html.

Balat, J. R., Patel, J. B., Delvadiya, I. R. and Ginoya A. V. (2021).
Combining ability studies for fruit yield and its components
in bottle gourd [Lagenaria siceraria (Mol.) Standl.]. Biological
Forum - An International Journal, 13(2), 396-403.

Dubey, R. K. and Ram, H. H. (2008). Genetics of seed yield and
its components in bottle gourd [Lagenaria siceraria (Mol.)
Standl.]. Seed science and biotechnology©2008 global
science books.

Gautam, D.K.and Yadav, G. C. (2017). Gene action for growth, yield
and quality traits in bottle gourd (Lngenaria siceraria (Mol.)
Standl). Journal of Pharmacognosy and Phytochemistry,
6(4), 84-88.

Gayakawad (2014). Heterosis and combining ability studies in
bottle gourd (Lagenaria siceraria (Mol.) Standl). M.Sc. (Hort)
Thesis, University of Horticulture Science, Bagalkot, http:/
kTishikoleegranth.ac.in.

Griffing, B. (1956a.). Concept of general and specific combining
ability in relation to diallel crossing systems. Australian
Journal of Biological Sciences, 9, 463-493.

Griffing, B. (1956b). A general treatment of the use of diallel crosses
in quantitative inheritance. Heredity, 10, 31-50.

Janaranjani K. G., Kanthaswamya, V. and Ramesh Kumar, S. (2016).
Heterosis, combining ability, and character association in
bottle gourd for yield attributes. International Journal of
Vegetable Science, 22(5), 490- 515.

Jayanth S., Lal, M., Duhan, D. S. and Vidya, R. (2019). Estimation of
heterosis and combining ability for earliness and vegetative
traits in bottle gourd (Lagenaria siceraria (Mol.) Standl.).
International Journal of Chemical Studies, 7(1), 20-25.

Jha, A, Singh, B., Mishra, S. P., Ansari, W. A., Dwivedi, P. K. and
Changkiri, M. (2017). Gene action of yield and quality traits
in bottle gourd (Lagenaria Siceraria (Mol.) Standl.). Vegetable
science, 44(2), 95-100.

Keshari, D. and Singh, D. K. (2024). Estimation of combining
ability effect for hybrid breeding in bottle gourd [Lagenaria
Siceraria (Mol.) Standl.] using diallel mating design. Journal
of Experimental Agriculture International, 46 (9), 376-384.

Kumar, A., Sharma, R. K., Kumar, R., Kherwa, R. S. and Shree, S.
(2018). Estimates of gene action for thirteen characters in half
diallel cross of bottle gourd. International Journal of Current
Microbiology and Applied Sciences 7, 1261-1266.

Kumar, A., Yadav, G. C., Pandey, V. and Patel, M. S. (2014). Studies
on combining ability for yield and its related traits in bottle
gourd [Lagenaria siceraria (Mol.) Standl.]. Annals Bio Agri

Research, 19(1), 140-143.

Masud, M. A.T., Rashidi, M. H., Chowdhury M. A. Z. and Uddin, M.
S. (2006). Combining ability and heterosis in bottle gourd
[Lagenaria siceraria (Mol.) Standl. 1. International Journal of
Plant Breeding and Genetics, 19(1),41-44.

Maurya, S. K.; Ram, H. H. and Singh, D. K. 2004. Combining ability
analysis in bottle gourd. Progressive Horticulture, 36, 67-72.

Mishra, S., Pandey, S., Kumar, N., Pandey, V.P. and Singh, T. (2019).
Studies on combining ability and gene action in kharif
season bottle gourd [Lagenaria siceraria (Molina) standl.].
International Journal of Pharmacognosy and Phytochemical
Research, 8(1), 11-18.

Niva, D., Patel, J. N. and Maibam, U. (2017). Combining ability
studies in bottle gourd (Lagenaria siceraria (Mol.) Standl).
International Journal of Agricultural Science Research,7(5),
33-38.

Pandey, S. K., Srivastava, S. B. L., Singh, N. P. and Srivastava, J.
P. (2004). Heterosis and combining ability for earliness in
bottle gourd [Lagenaria siceraria (Mol.) Standl]. Vegetable
Science 31, 11-16.

Pandey, S., Singh, P.P. and Singh, S.P. (2011). Heterosis in bottle
gourd (Lagenariasiceraria) over two varied seasons. Indian
Jounal of Vegetable Science, 38(1), 39-43.

Parvathi, L. and Reddy, E. N. (2005). Genetic analysis of yield and
its components in F, generation of bottle gourd [Lagenaria
siceraria (Mol.) Standl]. Journal of Research, ANGRAU, 33 (1),
36-41.

Patel, H. R.and Mehta, D.R. (2021). Determining combining ability
for fruit yield and its component traits in bottle gourd
[Lagenaria siceraria (Mol.) Standl.]. Biological Forum — An
International Journal, 13(2), 187-200.

Patel, P,, Sharma, R. K., Bhardwaj, A., Kumar, R., Sahay, S., Kumar, A.,
Kumari, R. and Singh, A.B. (2023). Combining ability studies
in bottle gourd [Lagenaria siceraria (Mol.) Standl] for yield
and its attributing traits during February season. Biological
Forum, 15(1), 367-372.

Quamruzzaman, A,, Salim, M. M. R., Akhter, L., Hasan, T., Mazed, K.
and Chowdhury M. A. Z.(2019). Genetic architecture of yield
in bottle gourd (Lagenaria siceraria (Mol.) Standl.) Agricultural
Sciences, 10, 567-576.

Rehana, H. and Sharma, S. P. (2007a). Combining ability studies in
bottle gourd. Crop Research, 33 (1/3), 148-151.

Shinde, S., Supe, V. S.; Bhalekar, M. N. and Gaikwad, S. S. (2016).
Combining ability studies for earliness and yield in bottle
gourd (Lagenaria siceraria (Mol.) Standl.) in kharif season. The
Asian Journal of Science and Technology, 7(5), 2846-2849.

Singh, R., Singh, B., Prakash, S., Kumar, M., Kumar, A., Kumar, M.,
Singh, M., Singh, S.K. and Sachan, S. (2025). Assessment of
combining ability and heterosis in bottle gourd (Lagenaria
siceraria L.) for yield and attributes character through line x
tester design. Plant Science, 12(1), 4175-4180.

Singh, V. B., Mishra, C. H., Singh, S. P. and Srivastava, R. K. (2005a).
Heterosis in relation to combining ability in bottle gourd
[Lagenaria siceraria (Mol.) Standl.]. In: Abstract Book of
National Seminar on Cucurbits, Sept. 22-23, G. B. Pant
University of Agriculture and Technology, Pantnagar, 162.

Singh, V. B., Mishra, C. H.; Singh, S. P. and Srivastava, R. K. (2005b).
Genetical studies in bottle gourd [Lagenaria siceraria (Mol.)
Standl.] for yield and its components. In : Abstract Book
of National Seminar on Cucurbits, Sept. 22-23, G. B. Pant
University of Agriculture and Technology, Pantnagar, 163.


http://kTishikoleegranth.ac.in
http://kTishikoleegranth.ac.in

Yadav et al: Combining ability and gene action in bottle gourd 121

Vegad, P. M., Vaddoria, M. A., Mehta, D. R. and Naghera, Y. V. Journal of Agricultural Sciences,78 (3), 258-260.
(2011). Combining ability analysis in bottle gourd. Crop Wani, K. P, Ahmed, N., Afroza, B. and Hussain, K. (2009). Line x
Improvement, 38 (1), 13-17. tester analysis for combining ability in bottle gourd under
Wani, K. P,, Ahmed, N. and Hussain, K. (2008). Gene action studies temperate conditions of Kashmir valley. Indian Journal of
in bottle gourd [Lagenatria siceraria (Mol.) Stand]. The Indian Horticulture, 66 (4), 476-482.
R

Rt [aforafan feafar (Fier) wee] & Sust 3iiX Tora o oIy Gars & A e TR 76 TN dhg, Testt e fawmT, sierd w{g 39 $fY
3R Siielifiren fagfemer, g R (FARTS), swEie () # Sg 2019-2020, 3R 2020-2021 % SR wigor freafed fémm mar  fig, L, L,
3R T, = v O et IS & foiq ST AT TS o G forll | 38t wiahme, O & L = wif o1 et bt e, éaa?raar%aﬁ'{rﬁéanﬁa%
e 35 Y ST WTATT G 1 MR e | R e e L x T, L x T, L x T, L x T, iR L x T, 4l 3 e cHforss ganmrenss
ﬁﬁgaﬁa‘—rwﬁwﬁrﬁlﬁﬁmwm%wwamam%%qﬁaﬁqﬂﬁﬁsﬁ?mﬁwﬁwméﬁ?waﬁmﬁ
Yot ST EfSeRI0T 31 wIaeHe B Tehar g |



