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ABSTRACT 
[bookmark: _Hlk182942577]Hybridization is a tedious process in chilli due to the hermaphrodite nature of sex and tiny flower size. Male sterility is a fascinating pollination control mechanism that can be employed for heterosis breeding in chilli. The current research investigates the scope of utilizing Cytoplasmic Genic Male Sterile system (CGMS) in chilli for developing hybrids in tropical plains of Kerala. The study was conducted at Department of Vegetable Science, Kerala Agricultural University, from 2021 to 2023. The pooled data of various parameters of CGMS were statistically analysed. AVPP9907, AVPP9911, AVPP0516, AVPP0517 were found to be completely sterile across two season. Restorer line AVPP9905 was found to be significantly superior in terms of yield contributing characters, which was followed by EC566920.  AVPP9907 was found to be significantly superior in terms of yield-contributing characters, followed followed by VI037614. Characters such as primary and secondary branches per plant, average fruit weight, fruit length, fruits per plant and yield per plant have recorded high values of GCV, PCV, heritability, genetic advance as percent of mean. Correlation analysis revealed that all the six characters had significant positive correlation with yield traits. The identified male sterile lines can be effectively used as a potential female parent in hybridization.
Keyword-Chilli, CGMS lines, Pollen sterility, Vegetative and Reproductive parameters 
Introduction 
Chilli botanically known as Capsicum annum (2n=2x=24) is a significant spice as well as vegetable belongs to the night shade family Solanaceae.It serves as a vital ingradient in Indian cuisine, enhancing flavour, color, vitamin C, and pungency to various dishes. Out of the five Capsicum species, Capsicum annuum is the most extensively cultivated and economically significant (Ram, 2005). It was brought to India by the Portuguese in the late 15th century, and quickly became a staple ingredient in the diets of both the rich and the poor. India is regarded as the secondary centre of origin for Capsicum annuum (Thakur et al., 2019). Currently, hybrid seed production in chilli depends on manual emasculation and pollination, resulting in increased seed production costs for growers (Kumar et al., 2013). The cultivation of chilli hybrids has gained momentum due to their advantages such as higher yield potential, improved fruit quality, resistance to biotic and abiotic stresses, wide adaptability, and earliness, which collectively ensure greater economic benefits to growers. On a global scale, heterosis breeding has been demonstrated to enhance fruit yield in chilli by 35–50% (Dhaliwal and Jindal, 2014a).
Cytoplasmic Genic Male Sterility (CGMS) is a male reproductive defect, resulting from the interaction of mitochondrial and nuclear genes, which follows maternal inheritance. The instability of the CGMS system is caused by environmental factors such as photoperiod, temperature, and humidity, along with the genetic background. Specifically, temperature interacts with sterility modifier genes, contributing to the instability. (Kim et al., 2013; Min et al., 2008). Nevertheless, the adoption of CGMS in hybrid seed production can considerably reduce production costs and ensure genetic purity of the seeds. Development of stable CGMS lines along with potential parental lines capable of restoring fertility is the major challenges in heterosis breeding in chilli (Meena, 2017). Hence, a study was undertaken to assess the potential of A, B and R lines (CGMS lines) in chilli developed from World Vegetable Centre, Taiwan along with breeding lines from India under tropical humid conditions in Kerala. 
Materials and methods 
             The introduced Cytoplasmic Genic Male Sterile lines of chili were evaluated under protected condition during September to December and May to September in two successive years viz,2021 and 2022 at the Department of Vegetable Science, Kerala Agricultural University. The experiment was laid out in RBD with three replications under rain shelter. Crop was raised under rain shelter with 60 × 60 cm was followed. Observations were recorded on various growth parameters such as plant height), number of primary branches per plant and number of secondary branches per plant (branches emerging from the primary branches). Yield-related attributes included fruit set percentage, number of fruits per plant, total fruit yield per plant, and fruit characteristics such as fruit length, fruit girth, average fruit weight, and number of seeds per fruit of seven male sterile lines and their counter fertile lines (maintainer line) and ten restorer lines were carried out. In order to assess the male sterile lines, performance of maintainer lines were taken into consideration. Monthly data on temperature and relative humidity were also recorded during the study to assess the sterility expression of male sterile lines. The rain shelter experiment revealed seasonal patterns in temperature and humidity during the flowering periods (Fig 1 and Fig 2 ). Male sterility expressions were assessed on individual plants through various parameters such as pollen viability percentage, pollen release score, fruit setting percentage, and number of seeds per fruit. Pollen viability was calculated as per the scale of Viramani et al. (1997), and the pollen release was scored at weekly intervals starting form flowering using the scale developed by Liu and Gniffke (2004), fruit setting percentage was recorded by bagging unopened flower buds on the previous day. Observations were made on fruit retention, and the number of seeds per fruit was documented. lines found devoid of pollen grains were scored as 100% male sterile. Computation of Analysis of Variance, genetic parameters and correlation analysis were carried out using the grapes Agri1 package of R software (Gopinath et al., 2021)
Result and discussions
               A notable maximum temperature of 33.3°C was observed during the rabi season flowering, which promoted pollen sterility in some of the lines. Significant variations in temperature and relative humidity were observed between the two seasons, with a maximum humidity levels of 98 percentage recorded during rainy season. The difference in environmental conditions between the two seasons led to interesting plant responses. Some lines showed differential behavior, such as a shift from complete sterility to partial sterility (AVPP0709), while the genotype AVPP0310, which exhibited partial sterility during the rabi season, behaved as partially fertile during the rainy season (Plates 1, 2, and 3). This could be attributed to the variations in relative humidity and temperature during the rainy season. Notably, four of the sterile lines demonstrated stable male sterility ability throughout the seasonal changes, maintaining consistent performance regardless of temperature and humidity fluctuations (Fig 1). Restoration of partial fertility in CGMS lines are reported to be influenced by the genotypic specificity as well as environmental fluctuation (Lee et al., 2008).
          Based on the seasonal pollen sterility data, the lines were categorized into distinct groups: completely sterile, partially sterile, and partially fertile. Differential expression of male sterility of the same seven lines developed at World Vegetable Centre were also reported by Vinodhini et al (2019). Later by Desai et al. (2021) found that all the seven male sterile lines included in the current study exhibited complete (100%) male sterility. Present study shows the profound influence of climate on pollen sterility expression. Four lines such as AVPP0516-S, AVPP0517-S, AVPP9907-S and AVPP9911-S exhibited consistent and complete male sterility across both seasons. Visual observations on pollen release were recorded for each line. Lines that recorded a pollen release score of zero were considered completely male sterile, while a score of one indicated partial sterility. Lines showing free pollen release were categorized as partially fertile. except AVPP0310 all others were failed  to set fruit across two seasons. Due to their stable performance regardless of temperature variation between two seasons, these lines can be classified as temperature stable and completely male sterile lines. AVPP070-S line was found to be completely male sterile in rabi season and it behaved as partial sterile under kharif season, demonstrating the influence of temperature on the stability of expression under protected condition. Prominent variation of sterility expression was also noticed in the line AVPP0310.The same line scored two for pollen release and marked 20% of  fruit set. When allowed to self-pollinate, it produced a high seed count of 120 per fruit, exhibiting behaviour similar to fertile lines rather than maintaining complete male sterility under tropical humid condition. One of the reasons for conversion of sterility to fertility might be attributed to combined effect of elevated temperature in the rain shelter and relative humidity associated with ample light conditions ensuring enhanced photosynthesis which resulted in the proper development of male reproductive organs (Kittas et al., 2005). However, CGMS line, AVPP3010 reported 90.48 pollen sterility in Dapoli condition. This reflects the environmental influence on stability expression in different location. Vinodhini et al (2019a) reported 78.42 to 99 per cent pollen sterility for these lines. AVPP0711 line also showed 99% pollen sterility (Suryawanshi et al., 2013). Relative humidity was found higher inside protected structure as related to the oust side environment. This mainly due to loss of water through transpiration by the plants under protected structures (Stamps, 1994)
              Statistical analysis revealed significant differences in growth and yield traits  among the CGMS lines of chilli under protected condition. The mean values of different traits observed in the maintainer lines and restorer lines are depicted in different tables 3 to 6. Considering the analysis of vegetative characters of maintainer lines (Table 3), AVPP9907 was found to be significantly superior in terms of plant height, primary and secondary branches per plant, yield and fruit number per plan Plant height ranged from 52.36cm to 117.74cm while among restore lines 88.01 cm to 116.35 cm. Observations on three earliness parameters viz., days to first flowering, fruiting and days to maturity were recorded. VI060627 was earliest in first flowering (23.91), fruiting (26.93) and maturity (42.26). Vijeth (2019) observed a variation of initial harvest from 42 days to 66.7 days. Similar variations in days to fruit maturity was earlier reported by Purad et al. (2019) . The Mean days to flowering and fruiting among restorers varied from 27.26 days to 42.21 days and 31.102 days to 45.21days, respectively. Broad range for these characters have been reported in earlier studies (Mishra et al., 2015; Singh et al., 2019, Lakshman (2024)). Fruit length ranged from 5.65 cm to 14.68 cm among the maintainer lines. Maximum fruit length was observed in VI046838. This was in conformity with earlier studies (Srinivas et al., 2017; Arya et al., 2018).     
[bookmark: _Hlk188441158]Fruit weight differed significantly among the maintainer lines and it ranged from 3.06g to 16.75g. Maximum fruit weight was recorded by the genotype VI046838 (16.75g). Fruit weight and fruit length vary with genotypes and an assured minimum fruit length is always desirable at marketable stage. Nahak et al. (2018) reported similar range of fruit weight of about 13.34 g among different genotypes in chilli. The fluctuation in fruit weight is caused by the differences in the build up of photosynthates that are transported from source (leaves) to sink (fruits). Fruit weight at maturity influenced by many factors like cultivar, harvest season, soil fertility and cultural practices. Indrabi et al. (2022) reported comparable fruit weight of 2.60 to 15.03 g with an overall mean of 6.14 g. Average fruit weight, fruits per plant and duration of crops are yield determinant traits of a genotype. Yield enhancement is the ultimate breeding objective and fruit yield in chilli is a complex quantitative character influenced by many componential traits as well as environment factors. Maximum fruit yield was positively correlated with number of fruits per plant, plant height and fruit bearing period. Crops grown under rain shelter facilitates favourable microclimate which could increase maximum photosynthesis and height of the plants when comparing under open field.  A significant variation in yield trait was observed among maintainer lines and restorer lines. Regarding maintainer lines the lowest value of 217.21g per plant  and highest 567.71g fruit yield were recorded by the genotypes AVPP0710 and AVPP9907 respectively. Among restorer line significantly higher fruit yield per plant was recorded by the lines AVPP9905 (1203.40g) followed by EC599620 (591.73). Among the restorer lines, AVPP9905 recorded maximum fruits per plant (116.79) followed by Anugraha (112.76) which was on par with ec 566920 and  EC37862(105.17). Increased plant height, more number of primary and secondary branches facilitate higher biomass production, which in turn leads to more leaves per branch and an enhanced rate of photosynthesis. 
                Estimation of genetic parameters for various characters provide an insight for the selection process of parents for hybridisation (Table.7) Moderate values of Genotypic Coefficient of Variation(GCV), Phenotypic Coefficient of Variation (PCV) were observed in plant height, days to flowering, pedicel length, fruit set percentage and bearing period. Among the genetic parameter the values of PCV and GCV were high (>20%) for primary and secondary branches per plant, yield per plant, fruits per plant, average fruit weight, and fruit length. The characters like average fruit weight, yield per plant showed high values of GCV, PCV broad sense heritability and genetic advance as percentage means was supported with the findings of Lakshman (2024) 



Higher values of GCV and heritability indicates less influence of environment in their phenotypic expression suggesting all these characters are governed by additive genes and the selection process based on these characters could be recommended for crop improvement in chilli. Similar findings were observed by (Rao et al.,( 2024), Amit et al.,( 2014),  Jogi et al ., (2017).
          The genoypic correlation between yield contributing characters were observed table 8. The  results indicated that yield per plant had a positive correlation with primary branches per plant plant (0.795), height (0.477), average weight of fruit (0.916), length of fruit (0.86), pedicel length (0.818), fruit-bearing period (0.683), and fruit set percentage (0.68). and fruuitS per plant (0.274) Conversely, yield per plant was negatively correlated with days to first flowering (-0.643), days to fruiting(-0.65) and fruit maturity (-0.759) Significant positive correlation of yield with other traits such as the number of fruits, days to maturity, fruit bearing period, and fruit weight were  noted in earlier findings (Chakrabarty and Islam (2017), Lakshman (2024) Similarly, Saisupriya et al. (2020) observed significant association of yield with number of fruits and average fruit weight. Comparable findings were reported in earlier works (Zehra et al., 2017; Pandiyaraj et al. 2017; Prodhan et al., 2024).
Conclusion 
Superior yield traits and biometric character of maintainer lines and fertility restorer lines assumes significance in development of analogue of male sterile line and development of heterotic crosses exploiting CGMS lines. Among the maintainer lines AVPP9907 and AVPP0516, were found to be promising while, among restorer , EC566920, AVPP9703, and AVPP9905 lines were worth exploring. The present study high lights the variability of yield related traits of B and R lines which can be exploited further for genetic improvement in chilli. Along with stable male sterile lines identified (AVPP9907, AVPP9911, AVPP0516, AVPP0517), these lines hold the promise for developing F1 hybrids exploiting CGMS system in chilli under the hot humid tropics of Kerala. 
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Table 1-List of genotypes used in study  
	Male sterile lines  
	Maintainer lines 
	
	Restorer lines
	

	AVPP0709-S
	VI060627
	World Vegetable Center, Taiwan 
	AVPP9905
	World Vegetable Center, Taiwan 

	AVPP0710-S
	VI046838
	World Vegetable Center Taiwan
	VI059328
	World Vegetable Center Taiwan

	AVPP0310-S
	VI060629
	World Vegetable Center Taiwan
	AVPP1127
	World Vegetable Center Taiwan

	AVPP0516-S
	VI037614
	World Vegetable Center, Taiwan
	AVPP9703
	

	 AVPP0517-S
	VI060632
	World Vegetable Center, Taiwan 
	EC566920
	NBPGR, New Delhi

	 AVPP9907-S
	AVPP9907
	World Vegetable Center Taiwan
	EC378632
	NBPGR, New Delhi 

	 AVPP9911-S
	AVPP9911
	World Vegetable Center Taiwan
	LC 217
	Local collection 

	
	
	World Vegetable Center, Taiwan 
	Anugraha 
	KAU, Vellanikkara 


	
	
	
	Anugraha 
	KAU, Vellanikkara 


	
	
	
	Chivar-1
	IIVR Varanasi

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






Table 2. Seasonal data of pollen sterility 
	Male sterile lines 
	Pollen sterility (%) August – December 
	Pollen sterility (%)(May-September
	
	

	AVPP0709-S
	100(10.24)
	74.70(8.67)
	
	

	AVPP0710-S
	75.03(8.69)
	73.03(8.57)
	
	

	AVPP0310-S
	84.26(9.20)
	52.66(7.29)
	
	

	AVPP0516-S
	100(10.02)
	100(10.02)
	
	

	 AVPP0517-S
	100(10.02)
	100(10.02)
	
	

	 AVPP9907-S
	100(10.02)
	100(10.02)
	
	

	 AVPP9911-S
	100(10.02)
	100(10.02)
	
	

	CV(%)
	2.49
	2.48
	
	

	CD(0.05%)
	3.84
	3.78 
	
	


(Data in paranthesis indicate transformed value)


Table 3. Mean performance of vegetative and reproductive characters of maintainer  lines in chilli

	Maintainer lines 
	Fruits /plant 
	Fruit bearing period 
	Average fruit weight 
	Fruit length 
	Yield/  plant  
	Fruit pedicel length 
	Fruit set percentage 

	VI060627
	25.02e
	54.90e
	9.00c
	9.42c
	217.21b
	3.10a
	33.13e

	VI046838
	13.99f
	46.45f
	16.75a
	14.68a
	249.85b
	2.16d
	45.59d

	VI060629
	103.68b
	112.16b
	4.26f
	5.65f
	409.85b
	2.23d
	73.49a

	VI037614
	64.34d
	105.38c
	7.00d
	10.45b
	456.76b
	2.47c
	67.63b

	VI060632
	86.96c
	96.50d
	3.06g
	7.33d
	228.44c
	2.70b
	58.92c

	AVPP9907
	119.72a
	118.66e
	6.00e
	10.26b
	567.25c
	2.77b
	77.07a

	AVPP9911
	25.69e
	60.81e
	10.11b
	6.57e
	261.71c
	2.20d
	48.35d

	CV(%)
Mean
	10.32
62.27
	5.32
84.98
	5.11
8.03
	5.17
9.19
	11.91
341.63
	5.83
0.20
	5.59
57.74


	CD(0.05)
	9.08
	6.40
	0.58
	0.67
	57.48
	0.06
	4.52
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Fig  1.Weather data during flowering period ( Mmaximum and minimum weekly temperature and  relative humidity recorded during the period of 2022-2023)






	Maintainer lines 
	Plant height(cm)
	
	Days to first flowering 
	Days to fruiting 
	Days to maturity 
	Primary branch 
	Secondary branch 

	VI060627
	74.74d
	
	23.91e
	26.92e
	42.26e
	3.25d
	9.04d

	VI046838
	117.74a
	
	25.84d
	29.01d
	44.38d
	3.16d
	10.18d

	VI060629
	99.44b
	
	28.35c
	32.70c
	47.86c
	7.95
	24.47b

	VI037614
	98.33bc
	
	35.20b
	38.20b
	53.20b
	4.45c
	21.25c

	VI060632
	89.07c
	
	34.77b
	37.83b
	53.00b
	5.51b
	24.33b

	AVPP9907
	114.57a
	
	43.46a
	46.31a
	61.31a
	8.37a
	30.39a

	AVPP9911
	52.36e
	
	35.19b
	38.19b
	53.36b
	3.14d
	8.50d

	CV(%)
	7.44
	
	4.14
	2.69
	2.43
	7.48
	8.27

	Mean 
	92.32
	
	32.39
	35.59
	50.76
	5.12
	18.31

	CD(0.05%)
	9.70
	
	1.89
	0.71
	1.74
	0.54
	2.14


               
Fig  2.Weather data during flowering period ( Mmaximum and minimum weekly temperature and  relative humidity recorded during the period of 2021-2022)


    Table 4. Mean performance of yield characters of maintainer lines in chilli








Table 5. Mean performance of vegetative and reproductive characters of restorer lines in chilli

	Restorer lines 
	Plant height (cm)
	Days to first flowering 
	Days to fruiting 
	Days to maturity 
	Primary branch 
	Secondary branch 

	AVPP1127
	69.93d
	36.18bc
	39.24bc
	54.58b
	3.43f
	7.92d

	AVPP9703
	112.27a
	28.02e
	31.10e
	46.54d
	4.25d
	9.35d

	VI059328
	88.10c
	36.86b
	40.20b
	55.76b
	4.07de
	25.33b

	AVPP9905
	114.87a
	27.26e
	31.31e
	46.42d
	8.41c
	24.91b

	Chivar-1
	93.85bc
	42.21a
	45.21a
	61.60a
	4.40d
	26.53ab

	EC566920
	116.35a
	35.81bc
	38.81bc
	54.58b
	7.27b
	29.73a

	EC378632
	111.97a
	42.11a
	45.21a
	60.67a
	3.56ef
	27.80ab

	LC 217
	113.27a
	32.05d
	35.05d
	50.45c
	5.49c
	20.31c

	Anugraha 
	102.34b
	35.81c
	38.05c
	53.26b
	4.48d
	19.61c

	Ujwala 
	100.22b
	35.93bc
	38.99bc
	54.95b
	4.18d
	19.67c

	CV(%)
	6.52
	2.66
	3.01
	3.58
	8.07
	11.63

	Mean 
	102.32
	35.19
	38.31
	53.85
	4.95
	21.11

	CD(0.05)
	8.71
	1.22
	1.50
	2.51
	0.52
	3.21









	Restorer lines 
	Fruits per plant 
	Fruit bearing period 
	Average fruit weight(g) 
	Fruit length(cm) 
	Yield per plant(g)
	Fruit pedicel length(cm) 
	Fruit setpercentage(%) 

	AVPP1127
	96.45de
	59.63f
	1.82g
	7.71e
	176.34h
	2.57d
	65.18c

	AVPP9703
	52.96g
	101.13cde
	10.95b
	12.32b
	554.38b
	3.18bc
	71.99b

	VI059328
	102.68cd
	99.26de
	2.50f
	6.84f
	253.61gh
	3.08c
	63.60c

	AVPP9905
	116.79a
	117.05a
	15.05a 
	15.17a
	1203.40a
	4.50a
	76.56a

	Chivar-1
	88.96ef
	109.15b
	2.41f
	6.05g
	218.43hi
	3.46b
	46.45e

	EC566920
	105.36bc
	106.22a
	4.96c
	9.05cd
	591.73c
	3.33bc
	71.58b

	EC378632
	105.17bc
	107.36bc
	4.40d
	8.47d
	426.80d
	2.57d
	65.08c

	LC 217
	85.09f
	97.87e
	4.06d
	9.37c
	350.83e
	3.24bc
	52.91d

	Anugraha 
	112.76ab
	102.01de
	2.59f
	6.50fg
	300.69fg
	3.35bc
	55.13d

	Ujwala 
	97.73cde
	99.22de
	3.42e
	5.13h
	350.80e
	2.74d
	62.95c

	CV(%)
Mean 
	7.04
96.34
	5.43
99.89
	5.96
5.22
	5.23
8.65
	8.08
470.94
	7.02
3.20
	4.72
63.44

	CD(0.05%)
	8.68
	7.11
	0.49
	0.59
	49.74
	0.29
	3.87


 
Table 6. Mean performance of yield characters of restorer lines in chilli











Table 7. Genetic parameter of chilli genotype 
	Characters 
	Gen.Var
	 Phe. Var
	En. Var 
	Cv(%)
	PCV (%) 
	GCV  (%) 
	Heritability 
	Gen. adv (%)(i=5%)

	Plant height 
	 272.35          
	288.59
	16.24
	3.85
	16.22
	15.76
	0.94
	31.54

	Primary branches per plant 
	 2.63         
	2.68
	0.05
	4.52
	32.80 
	32.49
	0.98
	66.29

	Secondary branches per plant 
	 54.35  
	57.25
	2.90
	8.07
	35.83
	34.91
	0.94
	70.06

	Days to first  flowering 
	 25.00
	25.38
	0.37
	1.74
	14.33
	14.23
	0.98
	29.08

	Days to fruiting 
	 23.26
	23.75
	0.49
	1.82
	12.72
	12.58
	0.97
	25.66

	Days to maturity 
	 26.03
	28.29
	2.25
	2.80
	9.92
	9.52
	0.90
	18.82

	Average fruit weight 
	 24.09
	24.16
	0.07
	4.82
	89.65 
	89.52
	0.98
	184.15

	Fruit length 
	 9.32
	9.55
	0.22
	5.48
	35.67 
	35.25
	0.97
	71.75

	Fruit pedicel length 
	 0.30
	0.322
	0.02
	4.41
	17.72 
	17.72
	0.93
	34.25

	Fruit per plant 
	393.15
	36647.31
	18.24
	3.09
	32.74 
	32.59
	0.98
	43.98

	Yield per plant 
	35917.72
	41717.88
	729.60
	4.26
	47.74 
	47.54
	0.99
	97.55

	Fruit bearing period 
	104.23
	105.35
	1.11
	1.61
	15.69 
	15.60
	0.98
	31.97

	Fruit set percentage 
	230.26
	241.91
	11.64
	3.41
	15.57
	15.19
	0.95
	30.53



                    














	
	PH
	 PB
	SB 
	DFF 
	DFR 
	DM 
	AFW 
	FL 
	FPL 
	FPP 
	YPP
	FSP
	FBP 

	PH
	1
	
	
	
	
	
	
	
	
	 
	 
	 
	

	 PB
	0.593**
	1
	
	
	
	
	
	
	
	
	
	
	

	SB
	0.362*
	0.432*
	1
	
	
	
	
	
	
	
	
	
	

	DFF 
	-0.415*
	-0.536*
	0.422*
	1
	
	
	
	
	
	
	
	
	

	DFR
	-0.423*
	-0.51*
	0.449*
	0.999**
	1
	
	
	
	
	
	
	
	

	DM
	-0.312
	-0.463*
	0.544*
	0.998**
	1**
	1
	
	
	
	 
	 
	 
	

	AFW
	0.544*
	0.647**
	-0.048
	-0.773**
	-0.75**
	-0.716**
	1
	
	
	 
	 
	 
	

	FL
	0.464*
	0.635**
	-0.088
	-0.772**
	-0.752**
	-0.751**
	0.94**
	1
	
	 
	 
	 
	

	FPL
	0.451*
	0.84**
	0.314
	-0.58**
	-0.548*
	-0.486*
	0.719**
	0.688**
	1
	
	
	
	

	FPP
	-0.051
	0.325
	0.567*
	0.271
	0.305
	0.284
	-0.117
	0.129
	0.195
	1
	
	
	

	YPP

	0.477*
	0.795**
	0.195
	-0.643**
	-0.605**
	-0.579**
	0.916**
	0.86**
	0.818**
	0.274*
	1
	
	

	FSP

	0.313
	0.556*
	-0.024
	-0.563*
	-0.545*
	-0.58*
	0.711**
	0.711**
	0.304
	0.114
	0.683**
	1
	

	FPB
	0.704**
	0.723**
	0.564*
	-0.372*
	-0.354*
	-0.275
	0.398
	0.32
	0.53**
	0.524*
	0.58**
	0.387*
	1


Table 8. Correlation of yield attributing component
PH-plant height, PB- Primary branches per plant, SB-Secondary branches per plant, YPP-Yield per plant, FPP-Fruits per plant, DF-days to flowering, DFF-Days to first fruiting, DM- Days to maturity, FBP- fruit bearing period, FPL-Fruit pedicel length, AFW- average fruit weight 
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