
Introduction
Chilli (Capsicum	 annuum L., 2n = 2x = 24), a member of the 
Solanaceae family and genus Capsicum, comprises over 30 
species, of which only �ive—C.	 annuum L., C.	 frutescens L., C.	
chinense Jacq., C.	 baccatum L., and C.	 pubescens—have been 
domesticated and are widely cultivated. The genus name 
"Capsicum" originates from the Greek word kapto, meaning "to 
bite" or "to swallow," referring to the distinctive pungent 
sensation produced by chili peppers. Chilli is primarily 
cultivated for two commercially valuable compounds: capsaicin 
(C H NO ), a crystalline alkaloid responsible for its pungency, ₁₈ ₂₇ ₃

and capsanthin (C H O ), a pigment contributing to its red color. ₄₀ ₅₆ ₃

Capsanthin is a blend of various carotenoids, including 
capsorubin, zeaxanthin, cryptoxanthin, and their esters. 
Nutritionally, green chilli fruits serve as a rich source of essential 
minerals like potassium, calcium, magnesium, and iron [1], 
along with vital vitamins such as A, C, E and P [2]. Globally, 
Capsicum	annuum is recognized as an economically important 
vegetable and spice crop. In India, it plays a crucial role in both 
domestic culinary applications and international trade due to its 
export potential. Chilli is valued not only for its culinary 
attributes but also for its high content of capsaicin, vitamin C, 
phenolic compounds, and color pigments like capsanthin, all of
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	ABSTRACT	
Chilli	(Capsicum	annuum	L.)	is	an	economically	important	spice	and	vegetable	crop	grown	widely	across	tropical	and	subtropical	
regions.	It	is	valued	not	only	for	its	pungency	and	�lavour	but	also	for	its	nutritional	and	therapeutic	properties.	For	enhancing	its	
productivity	and	quality	it	requires	systematic	breeding	strategies,	however,	breeding	efforts	are	often	challenged	by	the	complex	
inheritance	of	yield	and	quality	traits,	genotype	x	environment	interactions,	and	the	limited	availability	of	elite	parental	lines.	The	
present	 investigation	entitled	 “Combining	Ability	Analysis	 for	Morphological,	Biochemical	and	Yield	Traits	 in	Chilli	 (Capsicum	
annuum	L.)	Using	Line	×	Tester	Design”	was	conducted	at	the	Vegetable	Research	Farm,	SKUAST-Jammu	using	8	lines	and	3	testers	in	
a	Line	×	Tester	mating	design,	generating	24	hybrids.	The	experiment	was	laid	out	in	a	Randomized	Complete	Block	Design	with	three	
replications	during	Kharif	2023–24.	Observations	were	recorded	for	15	morphological,	yield	and	quality	traits	to	assess	the	general	
combining	ability	(gca)	of	8	lines	and	3	testers	in	chilli	(Capsicum	annuum	L.).	Combining	ability	plays	a	crucial	role	in	identifying	
promising	parents	for	hybrid	breeding.	Results	revealed	signi�icant	gca	effects,	indicating	the	importance	of	additive	gene	action	for	
several	traits.	Parents	L (DKC-8)L (Pusa	Sadabahar) 	L (SJC-1)and	T (Surai	mukhi)emerged	as	superior	general	combiners	for	yield	4 ,	 3 , 5 	 2 	

and	yield	attributing	 traits,	while	L (TNAU-9),	 L (DKC-8) L (Hot	Queen)	and	T (TNAU-6)	were	 identi�ied	as	promising	general	2 4 ,	 6 3

combiners	for	the	majority	of	quality	and	growth-related	traits.	These	�indings	offer	valuable	insights	for	selecting	parents	in	future	
chilli	improvement	programs.
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which contribute to its nutritional and therapeutic signi�icance. 
To enhance its genetic potential, it is essential to identify 
promising parental lines capable of transmitting favourable 
alleles for growth, yield and quality traits. The line × tester 
mating design, introduced by [3], is a widely used method for 
assessing the genetic worth of parental genotypes. This design 
allows for the estimation of general combining ability (GCA), 
which re�lects additive genetic effects that are heritable, �ixable 
and crucial for parent selection in breeding programs.
The present study aims to evaluate the general combining 
ability effects of 8 lines and 3 testers for a set of �ifteen agro-
morphological, biochemical and yield-related traits in chilli.

Material	and	Methods
The proposed investigation on “Combining Ability Analysis for 
Morphological, Biochemical and Yield Traits in Chilli (Capsicum	
annuum L.) Using Line × Tester Design was carried out at 
Vegetable Experimental Farm, Division of Vegetable Science, 
SKUAST-Jammu, Chatha during Kharif season 2023-24 to 
generate crosses using eleven diverse genotypes. The Vegetable 
Experimental Farm was located at the main campus, SKUAST, 
Jammu which is 14 km away from Jammu city. The experimental 
farm is situated at a latitude of approximately 32.68°N and a 
longitude of 74.82°E, with an elevation of about 281 meters 
above mean sea level. The average temperature during the 
growing season is 38.7 °C for day and 26 °C for night. Eight 
diverse lines (L  to L ) were crossed with three testers (T  to T ) 1 8 1 3

in a line × tester mating design, generating 24 F₁ hybrids. The 
experiment was laid out in a randomized complete block design 
(RCBD) with three replications. 
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Table	1:	Estimation	of	general	combining	ability	effects	of	parents	for	different	morphological	traits	in	chilli	(Capsicum	annuum	L.)

followed by L  (Hot Queen = 19.630) and T  (TNAU-6 = 6.990). 6 3

where as the capsaicin content was highest in L  (Pusa Jwala = 8

0.125) followed by L  (Hot Queen = 0.108) and L  (TNAU-8 = 6 1

0.089). Also the phenol content was found to be highest in L2 

(TNAU-9 = 2.200), L  (DKC-8 0.493) and T  (TNAU-3 = 0.164) 4 1

and the dry matter content was observed to be highest in parent 
L  (TNAU-9 = 2.069), L  (Pusa sadabahar = 1.889) and L  (Pusa 2 3 8

Jwala = 1.728). Similar �indings were also reported by [6], [7].
GCA for Yield Traits:
 The analysis of general combining ability (GCA) for yield-
related traits revealed signi�icant positive effects in several 
parental lines. For green fruit yield per plant, the highest 
signi�icant GCA effects were observed in L  (DKC-8 = 164.039), 4

followed by L  (Pusa sadabahar = 130.307) and L  (SJC-1 = 3 5

80.075), indicating their strong potential as donors for 
enhancing green fruit productivity. In terms of red fruit yield per 
plant, L  (DKC-8 = 106.614) again emerged as the best general 4

combiner, followed by L  (Pusa sadabahar = 98.918) and L  (SJC-3 5

1 = 42.439), suggesting their suitability for improving red fruit 
yield. With respect to the number of fruits per plant, L4 (DKC-8 = 
45.353) recorded the highest GCA effect, followed by L  (Pusa 3

sadabahar = 34.975) and L  (SJC-1 = 18.150), indicating their 5

additive genetic contribution towards fruit number. 
Additionally, the total fruit yield per hectare was signi�icantly 
in�luenced by L  (DKC-8 = 100.241), L  (Pusa sadabahar = 4 3

84.897), and L  (SJC-1 = 45.376), con�irming their superior 5

general combining ability for yield performance at the �ield 
level. The signi�icant GCA effects across these traits underscore 
the predominance of additive gene action in their inheritance. 
These �indings highlight the potential of (DKC-8), (Pusa 
sadabahar), and (SJC-1) as elite parents in hybrid breeding 
programs aiming to enhance yield traits in chilli. The results 
align with earlier reports by [8], [9], [10] & [11] , who also 
emphasized the importance of additive gene effects and 
superior GCA performance for yield traits in chilli breeding. 

The observations were recorded on following �ifteen	
morphological (days to 50% �lowering, plant height, plant 
spread, number of primary branches per plant, fruit length and 
fruit diameter), biochemical (ascorbic acid, total phenol 
content, capsaicin content, capsanthin content and dry matter 
content) and yield components ( green fruit yield per plant, red 
fruit yield per plant, number of fruits per plant and total fruit 
yield).	The	Combining ability analysis was carried out following 
Kempthornes method. The GCA effects were computed and 
tested for signi�icance using the appropriate standard errors 
(S.E. ± gi). Critical Difference (CD) values at 5% signi�icance 
were used for interpretation.

Results	and	Discussion
GCA for Morphological Traits:
The genotypes L (Pusa Sadabahar = -1.881), L  (SJC-1 = -1.681) 3 5

and T  (TNAU-6 = -1.264) showed highly signi�icant negative 3

GCA effects for days to 50% �lowering and were discovered to be 
good general combiners for days to 50% �lowering. For plant 
height, L  (SJC-1 = 12.634), L  (Pusa sadabahar = 7.103) and L  5 3 6

(Hot Queen = 3.349) were superior and were found to be good 
general combiners for plant height. L  (TNAU-8 = 2.818), T  1 3

(TNAU-6 = 2.353) and L  (Pusa Jwala = 1.992) recorded positive 8

GCA for plant spread. The number of primary branches per plant 
was highly signi�icant in T  (Suraj mukhi = 0.417), L  (Hot Queen 2 6

= 0.393) and L  (DKC-8 = 0.356). Fruit length was best in L  (DKC-4 4

8 = 0.569) and T  (TNAU-6 = 0.437). The fruit diameter was 3

signi�icant in L  (Hot Queen = 0.227), L  (TNAU-8 = 0.064) and T  6 1 1

(TNAU-3 = 0.039) and were found to be good general combiners 
for this trait. Similar �indings with respect to GCA effects were 
also reported by [4], [5]. 
GCA for Quality Traits:
The genotypes L  (TNAU-8 = 6.771), L  (DKC–8 = 5.821) and L  1 4 2

(TNAU-9 = 5.742) had high ascorbic acid. It was found that the 
capsanthin content was highest in parent L  (DKC–8 = 20.280)4
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Table	2:	Estimation	of	general	combining	ability	effects	of	parents	for	different	quality	traits	in	chilli	(Capsicum	annuum	L.)

Table	3:	Estimation	of	general	combining	ability	effects	of	parents	for	different	yield	and	yield	attributing	traits	in	chilli	(Capsicum	annuum	L.)

Conclusion
The present investigation successfully identi�ied promising 
parental lines and testers in chilli (Capsicum	annuum L.) based 
on their general combining ability (GCA) effects for 
morphological, biochemical, and yield-related traits using a line 
× tester mating design. The signi�icant GCA variances observed 
for most traits underscore the predominance of additive gene 
action, reaf�irming the effectiveness of selection-based breeding 
strategies in chilli improvement programs. Among the lines, L ,	4

L , and L 	 consistently exhibited high GCA effects across key 3 5

yield parameters such as green and red fruit yield per plant, 
number of fruits per plant, and total fruit yield per hectare. This 
highlights their strong potential as parental lines for developing 
high-yielding hybrids. In terms of quality traits, L ,	L , and L  2 4 6

showed notable GCA effects for biochemical attributes like 
ascorbic acid, capsanthin, capsaicin, phenol, and dry matter 
content-suggesting their usefulness in enhancing the 
nutritional and processing value of chilli. For morphological 
attributes, L ,	 L , and L 	 were superior general combiners, 3 5 6

especially for traits such as earliness (days to 50% �lowering), 
plant height, and number of primary branches per plant , which 
are essential for agronomic performance and adaptability. 
Among testers, T  and T  emerged as highly suitable for quality 3 2

and yield-related improvements, respectively, showing 
desirable GCA for multiple traits. Overall, the study provides a 
comprehensive genetic appraisal of elite parental combinations

with a high potential for hybrid development. The identi�ied 
parents particularly L 	(DKC-8), L 	(Pusa sadabahar) L 	(SJC-1), 4 3 5

T 	(Suraj mukhi)	and	T 	(TNAU-6)	can serve as valuable genetic 2 3

resources in future breeding programs focused on developing 
superior chilli hybrids with enhanced yield potential, quality 
attributes, and adaptability to agro-climatic challenges.

References

Serra, I., Yamamoto, M. and Calvo, A. 2002. Association of 
chilli pepper consumption, low socio economic status and 
long standing gallstones with gallbladder cancer in a 
Chilean population. International	 Journal	 of	 Cancer, 102: 
07-11

Singh, S.P. 1989. Production technology of vegetable crops. 
Agriculture Research Communication Centre. Karnal, 
India.pp.2.

Kempthorne, O. (1957). An Introduction to Genetic 
Statistics. John Wiley & Sons Inc., New York.

Aiswarya,C. S.,Vijeth, S and S reelatha kumary, I. 2020. 
Diallel analysis of chilli pepper (Capsicum	 annuum	 L.) 
genotypes for morphological and fruit biochemical traits. 
Plants	9(1):67-71.

1.

2.

3.

4.



	©	2025	AATCC	Review.	All Rights Reserved. 78.

Seerat	Rizvi	et	al.,	/	AATCC	Review	(2025)

Kaur, J., Spehia, R. S. and Verma, V. 2018. Estimating 
combining ability forearliness and yield contributing traits 
in bell pepper (Capsicum	annuum	var grossum L.) under 
protected conditions. International	 journal	 of	 current	
Microbiology	and	Applied	Science	8:308-319.

Verma, V., Vikram, A., Sharma, Y.P., Bhardwaj, R.K., Dogra, 
R.K., Gupta, M., and Singh, S. 2023. Combining ability and 
gene action studies in chilli (Capsicum	 annuum L.) The	
Pharma	Innovation	Journal12(10): 1801-1806

Komala, M., sarada, C., and Sanghamitra, M. 2024. Gene 
Action and Combining Ability Effects on Yield and Yield 
Contributing Traits in Chilli (Capsicum annuum L.) 
Hybrids. Journal	 of	 Experiment	 Agriculture	 International	
46(12):597-602

9.

10.

11.

Thilak, J. C., Pant, S. C., Veena, A. M. and Paliwal, A. 2019. 
Studies on general vs. speci�ic combining ability estimates 
from diallel an alysis for yield and its component traits in 
chi l l i  (Capsicum	 annuum	 L.  var.  accuminatum).	
International	Journal	of	Chemical	Studies	7:1747-1749.

Chakrabarty, S., Islam, A. K. M., Mian, M. A., and Ahamed, T. 
2019. Combining Ability and Heterosis for Yield and 
Related Traits in Chili (Capsicum	 Annuum	 L.).The	 Open	
Agriculture	Journal	13(1):87-92.

Gane�ianti, D. W. and Fahrurrozi, F. 2018. Heterosis and 
Combining Ability in Complete Diallel Cross of Seven Chili 
Pepper Genotypes Grown in Ultisol. GRIVIT	 A	 Journal	 of	
Agricultural	Sciences	40(2): 360-370.

Rohini, N., Lakshmanan, V., Saraladevi, D., Amalraj, J. J. and 
Govindaraju, P.2017. Assessment of combining ability for 
yield and quality componentsin hot pepper (Capsicum	
annuum	 L.). Spanish	 Journal	 of	 Agricultural	 Research	
15(2):16.

5.

6.

7.

8.


	Page 1
	Page 2
	Page 3
	Page 4

