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Abstract 
An experiment was carried out to evaluate the level of heterosis and combining ability in cotton. Thirty five interspecific 
hybrids were generated by crossing five lines viz., GMS 14, GMS 17, GMS 19, GMS 21 and GMS 27 with seven testers 
namely CCB26, CCB51, DB1901, CCB2, CCB6, CO18 and Suvin in line x tester mating fashion. Twelve parents along 
with 35 hybrids and a standard check (DCH 32) were raised in a randomized block design with two replications to 
evaluate the combining ability and heterosis to identify good combiners and the best hybrids with high yield and fibre 
quality. The lines viz., GMS 14 and GMS 17 and the testers viz., CO 18 and Suvin were found to record significant gca 
effects for yield and fibre quality traits. Out of the 35 hybrids, GMS 14 x CO18, GMS 27 x Suvin and GMS 17 x CO18 
recorded highly positive significant sca effects for most of the traits. The ratio between additive and dominant genetic 
variance was less than one for all the traits, indicating the preponderance of dominant gene action or non-additive 
gene action. The above three crosses also exhibited high heterosis over mid parent, better parent and standard check. 
Hence, these hybrids could be harnessed after analyzing their performance in yield trials.

Keywords: Cotton, combining ability, heterosis, high yield, fibre quality.

Cotton is the most significant fibre commodity in the 
world. India ranks first in cotton acreage, with 120.69 
lakh ha under cultivation, accounting for around 36% 
of the world’s total area of 333 lakh ha. India ranks 39th 
in productivity with a yield of 447 kg/ha (ICAC, 2023). 
Almost 67% of the India’s cotton cultivation is taken up in 
rainfed condition.Cotton (Gossypium spp.) belongs to the 
family Malvaceae. There are more than 50 species inthe 
genus Gossypium reported till now (Sahu and Samal, 
2020), which are native to Africa, Australia, Central and 
South America and Asia. Among these, only four species 
are commercially exploited, out of which, two are diploid 
species viz. ,G. arboreum and G. herbaceum with 2n = 
26 and two are tetraploid (2n = 52) species, namely G. 

barbadense and G. hirsutum. Among them, G.hirsutum 
contributes about 90% and G. barbadense contributes 
about 4%of the total cotton production in the world.

In view of the growing demand for quality natural fibre, 
there is an urgent need to develop high yielding cotton 
hybrids with better fibre quality. Hence, heterosis 
breeding offers an opportunity to select the most suitable 
parental lines for improving specific traits for hybridization 
(Khan et al., 2010, Basal et al., 2011). In India, during 
1999-2000, the area under cultivation of hybrid cotton 
increased to over 45% (Singh et al., 2000). Genetic Male 
Sterility (GMS) has emerged as an ideal mechanism 
to accelerate hybrid breeding. To eliminate the need 
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for time-consuming physical emasculation, GMS has 
given breeders the freedom to arrange crosses between 
different cotton lines in a way that has never been done 
before. In the midst of this innovation, the combination of 
the hardy G. hirsutum and the luxurious G.barbadense 
stands out as a bright spot for crossing these two species 
to improve yield and quality.

Combining ability refers to the capability of cultivars or 
parental lines to effectively transfer desired genes or traits 
to their offspring during the hybridization process(Sprague 
and Tatum 1942). It denotes the genotype’s capacity to 
carry superior traits to its progeny and gives information 
about the type of gene action for different traits (Sawarkar 
et al., 2015). Understanding the type of gene action 
for yield, yield related traits and fiber quality is very 
important for adopting suitable breeding methods (Natera 
et al., 2012).General combining ability (GCA) provides 
information about both additive and additive x additive 
gene interactions, while specific combining ability (SCA) 
is concerned with non-additive gene action. In the present 
investigation, GCA, SCA and heterosis were estimated in 
cotton hybrids generated byline x tester mating fashion to 
discern the gene action for yield and fibre quality traits.
 
During winter 2022, five G.hirsutum lines GMS viz., 
GMS14, GMS17, GMS19, GMS21 and GMS27 received 
from ICAR- CICR, Nagpur and seven G.barbadense tester 
viz., CCB26, CCB51, DB1901, CCB2, CCB6, CO18 and 
Suvin were raised in a crossing block and35 GMS based 
F1interspecifichybrids were synthesized at Department 
of Cotton, Center of Plant Breeding and Genetics, Tamil 
Nadu Agricultural University, Coimbatore. During summer 
2023, the 35 GMS based HxB hybrids were evaluated 
along with their 12 parents and a commercial check (DCH 
32) in a Randomized Block Design with two replications. 
Each entry was raised in two rows adopting a spacing 
of 90 x 45 cm to maintain 10 plants per row. To get a 
superior crop, the recommended agronomic practices 
were followed. Five plants per replication were randomly 
selected in each genotype and observations on boll 
weight, number of sympodia per plant, number of bolls 
per plant, ginning outturn, seed index, lint index and 
seed cotton yield per plant were recorded while days 
to first flowering, days to 50% flowering and  days to 
first bursting  were recorded on plot basis. Fibre quality 
parameters viz., upper half mean length, uniformity index, 
bundle strength, elongation percentage and fiber fineness 
were estimated using High-Volume Instrument (HVI) 900 
classic machine. The mean data of individual replications 
were used for statistical analyses namely Analysis of 
Variance (Panse and Sukhatme, 1985), combining ability 
(Kempthorne, 1957) and heterosis were carried out using 
TNAUSTAT software (Manivannan, 2014).

Analysis of variance indicated that the mean square 
due to genotypes were significant for all the traits under 
study. It was further partitioned into mean square due 
to lines, testers and their interactions. The parents and 

their hybrids showed positive significance for the seven 
traits viz., number of sympodia per plant, number of bolls 
per plant, seed cotton yield per plant, ginning outturn, 
upper half mean length, uniformity index and bundle 
strength. These results agree with the conclusions of 
prior researchers viz., Natera et al., 2012, Patel et al., 
2018, Premalatha et al., 2020, Richika et al.,2021 and 
Mudhalvan et al., 2022 (Table 1).  The selection of the 
parents is one of the prerequisite steps in the breeding to 
improve the yield attributing traits and fibre quality traits. 
Based on the per se performance along with high GCA, 
the parents are to be selected to develop the hybrids. 
Also, the choice of the parents in terms of the predictable 
performance of their offspring depends on the general 
combining effects of the parents. Hence, all the crosses 
and their parents were subjected to combining ability 
analysis to identify the suitable parents and best cross 
combinations for the hybrid development.

Two lines viz., GMS 14 and GMS 17 showed positive 
significant gca effects for number of bolls per plant and 
seed cotton yield per plant followed by GMS 27 which 
exhibited good gca effect for seed cotton yield per plant 
(Table 2). Among the testers, CO 18 showed positive gca 
effect for seven traits viz., number of sympodia per plant, 
boll weight, seed cotton yield/ plant, upper half mean 
length, uniformity index, elongation percentage and fibre 
fineness. The tester, Suvin exhibited positive significant 
gca effect for boll weight and all the fibre quality traits 
while CCB 51 showed positive gca effect for boll weight 
and bundle strength. Similar results were reported by 
Roy et al., 2018 and Sukrutha et al.,2023.In the present 
investigation, based on the gca effect, the three lines viz., 
GMS 14, GMS 17 and GMS 27 and the two testers viz., 
CO 18 and Suvin were identified as desirable parents 
for developing high yielding hybrids with improved fibre 
quality traits. 

Among the 35 hybrids, the crosses GMS 14 x DB 1901, 
GMS 14 x CO 18, GMS 17 x CCB 26, GMS 17 x CCB 
51, GMS 17 x CO 18, GMS 19 x CCB 26, GMS 21 x 
CCB 26, GMS 21 x DB 1901, GMS 21 x CCB2, GMS 
21 x CCB 6, GMS 27 x CCB 51 and GMS 27 x Suvin 
showed highly positive significant SCA effect for seed 
cotton yield per plant. Similar findings were reported by  
Manonmani et al., 2020, Saleh et al, .2012 and Abro et 
al.,2021. The hybrids viz., GMS 14 x CCB 26, GMS 14 x 
Suvin, GMS 17 x CCB 26, GMS 17 x CCB 51, GMS 17 x 
CO 18, GMS 19 x CCB 2,GMS 21 x CCB 26, GMS 21 x 
CCB 51, GMS 27 x CO 18 and GMS 27 x Suvin recorded 
highly significant positive SCA effect for number of bolls 
per plant. Nine hybrids viz.,  GMS 14 x CO 18, GMS 17 
x CCB 2, GMS 17 x CCB 6, GMS 17 x CO 18, GMS 19 
x CCB2, GMS 19 x CCB 6, GMS 21 x CCB 26, GMS 21 
x CCB 51 and GMS 27 x Suvin  were found to be best 
combiners for boll weight and four hybrids viz., GMS 14 
x CO 18, GMS 17 x CO 18, GMS 19x DB 1901 and GMS 
27 x Suvin  excelled with superior SCA effects for ginning 
outturn (Table 3).
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For fibre quality traits, the following eight hybrids viz., GMS 
14 x CO 18, GMS 14 x Suvin, GMS 17 x CO 18, GMS 19 
x CCB 51, GMS 19 x Suvin, GMS 21 x CCB 26, GMS 
21 x CCB 2 and GMS 27 x Suvin exhibited significant 
positive SCA effects for UHML and the four hybrids viz., 
GMS 14 x CO 18, GMS 17 x CO 18, GMS 21 x Suvin, 
GMS 27 x Suvinrecorded significant SCA effect for bundle 
strength. Based on these results, three hybrids, GMS 14 
x CO 18, GMS 17 x CO 18 and GMS 27 x Suvin could be 
recommended as the best cross combinations for fibre 
quality traits. The ratio between additive and dominant 
genetic variance was observed to be less than one for 
all the traits (Table 4).Hence it could be concluded that 
these traits could be under the influence of dominant 
gene action.

Out of the 35 hybrids evaluated, positive and significant 
heterosis were recorded for the hybrids GMS 14 x CO18 
(124.41), GMS17 x CO18 (96.69) and GMS 27 x Suvin 
(86.79) for seed cotton yield per plant, GMS 17 x CO 
18 (63.85) and GMS 27 x Suvin (55.41) and  GMS 14 x 
CO 18 (52.48) for UHML and GMS 17 x CO 18 (61.75)
for bundle strength, elongation percentage (21.37) and 
fibre fineness (96.71). Similar results for these traits 
were reported by Aty et al.,2023; Balakrishna et al., 2017 
and Rajeev et al.2018.The highest magnitude of relative 
heterosis, heterobeltosis and standard heterosis for seed 
cotton yield per plant and fibre quality traits was exhibited 
by GMS 17 x CO18 followed by GMS 14 x CO18 and 
GMS 27 x Suvin. (Table 5,6&7).These hybrids could 
be exploited further after evaluation in yield trials. This 
study aligns with the findings of Chakholoma et al.,2022, 
Udaya et al.,2023, Yehia and El-Hashash, 2019, Isong et 
al.,2019, Imtiaz et al.,2022 and Vadodariya et al.,2022.

In this study, considering GCA effects, the three lines GMS 
14, GMS 17 and GMS 27 and two testers viz., CO 18 and 
Suvin were identified as desirable parents for developing 
hybrids with improved yield and fibre quality traits. These 
parents can be utilized for hybridization programmes to 
identify superior segregants with high yield and improved 
fibre quality traits. Out of the 35 F1 hybrids evaluated, 
three hybrids viz.,GMS 14 x CO18, GMS 17 x CO18, and 
GMS 27 x Suvin, were selected for heterosis breeding 
as these hybrids showed high SCA effects and better 
heterotic behavior. 
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