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Abstract
A study focusing on heterosis and inbreeding depression was carried out by selection of 10 diverse genetic background parents of chilli (Capsicum annuum L.) in a half-diallel fashion to produce 45 F1 crosses. The objective was to evaluate the heterobeltiosis (over better parent) and standard heterosis (over check) and inbreeding depression for traits yield and quality (viz. ascorbic acid content, capsaicin content, capsanthin content and oleoresin content) and to estimate inbreeding depression (F₁ over F₂) for the same traits. Results indicated substantial heterosis for fresh fruit yield, number of fruits per plant-1 and several quality traits. The top performing crosses included Kashi Anmol × Arka Lohit (F₁ 631.95 g/plant, F₂ 588.44 g/plant, heterosis over check 85.8%, ID 6.89%), Kashi Anmol × IC 572478 (F₁ 586.54 g, F₂ 535.04 g, heterosis 72.44%, ID 8.78%) and Arka Lohit × IC 572478 (F₁ 545.57 g, F₂ 554.72 g, heterosis 60.40%; ID -1.68%). Trait-wise heterosis and inbreeding depression varied, indicating in selection of new hybrids for exploitation in yield and quality traits.
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Introduction
Chilli (Capsicum annuum L.; 2n=24) is one of the most important vegetables of the Solanaceae family, ranking next to tomato in global significance (Bosland et al., 1990). Originating in Mexico, chilli was introduced to India in the 17th century by the Portuguese, and the country has since emerged as the world’s leading producer, consumer and exporter. In 2023-24, chilli cultivation in India covered approximately 809,000 hectares with a production of nearly 2.9 million tonnes and a productivity of 3,273 kg/ha. Andhra Pradesh, Telangana, Madhya Pradesh, Karnataka and West Bengal are the principal producing states, while India exported about 601,000 tonnes valued at US$1.5 billion, accounting for nearly one-third of global trade (ANGRAU 2023-24). Chillies are valued for their pungency, colour, flavour and aroma, traits largely governed by capsaicinoids, capsanthin and ascorbic acid (Zewdie et al., 2001; Milind & Kaura, 2012). Capsaicin, the principal alkaloid, constitutes about 70% of total capsaicinoids and is responsible for pungency as well as multiple pharmacological properties, including antioxidant, anticancer and anti-obesity effects (Ottman et al., 2011; Moon et al., 2012). In addition to their culinary role, chillies serve as raw materials for several processed products such as powders, sauces, pickles and oleoresins, making them economically significant both in domestic and export markets (Bosland & Votava 2013). Due to its diverse uses, chilli is a crop of great importance both nationally and internationally. In order to produce hybrid seeds in chillies, heterosis has been widely used (Prasad et al., 2025). Despite its importance, chilli productivity in India remains relatively low compared with global standards. The reliance on local landraces, narrow genetic base, limited use of hybrids and susceptibility to biotic and abiotic stresses contribute to yield instability. In this context, the exploitation of heterosis (hybrid vigour) offers an effective breeding strategy to enhance yield, earliness, quality and stress tolerance. Reports indicate heterosis ranging from 15% to over 90% for yield and quality traits in chilli (Chaudhary et al., 2013). However, the advantage of heterosis is often offset in subsequent generations by inbreeding depression, which reduces vigour and performance in vigour, yield and adaptability observed in selfed progenies due to the expression of deleterious recessive alleles. In chilli breeding, the assessment of inbreeding depression is important because it provides insight into the genetic architecture of traits, helps identify heterotic hybrids, and guides the selection of suitable parental lines. High levels of inbreeding depression for yield and related traits indicate the predominance of non-additive gene action, which favours the exploitation of heterosis through hybrid breeding. Conversely, low or moderate levels of inbreeding depression suggest a greater role of additive gene action, which can be effectively utilised in selection-based breeding programs. Therefore, understanding the extent and nature of inbreeding depression in chilli not only aids in predicting the breeding strategy but also accelerates the development of high-yielding, stable and adaptable varieties for commercial cultivation. 
Materials and Methods
The present investigation, entitled “Studies on Heterosis, Combining Ability and Gene Action for Yield and Quality Contributing Traits in Chilli (Capsicum annuum L.) was conducted in RBD with three replications during rabi 2024-25 at Main Experimental Station, Department of Vegetable Science, Chandra Sekhar Azad University of Agriculture & Technology, Kalyanpur, Kanpur, (U.P), 208002. All the 100 treatments (10 parents + 45 F1 + 45 F2) were evaluated for the study of genetic analysis of different characters in chilli. The observations were recorded on five randomly selected plants per treatment from each replication for eighteen plants growth, yield and quality traits viz., plant height, number of branches, days to 50% flowering, days to fruiting, days to ripening, fruit length, fruit width, number of fruits plant-1, average fruit weight, number of seed fruit-1, fruit yield plant-1, fruit yield hectare-1, ascorbic acid content, capsanthin content, oleoresin content, leaf curl virus incidence, fruit rot incidence.
The heterosis was computed as per cent increase or decrease of the mean value of F1 over the better parent (BP) mean and economic parent with the help of the statistical package AGRISTAT (V.6.2003) and using the following formula: 
Heterosis (%) over better parent (BP) = 1-/) x 100
Where,
		1	=	Mean of the F1
			=	Mean of the better parent
Heterosis (%) over economic parent (EP) = 1-/) x 100
Where,
		1	=	Mean of the F1
			=	Mean of the economic parent
Test of significance: Significance of heterosis over better parents was tested as;
S.E.	=	(2Me1/r) 0.5
C.D. = SE x ‘t’ (‘t’ value at 5% and 1%) error d.f.
Where,
	Me1	=	Error variation obtained from parents + F1s   ANOVA 
            r	=	Number of replications
The coefficient of inbreeding depression was calculated by the following formula:
	Inbreeding depression value (%) =		
Where,
		=	Mean of F1 generation
	2	=	Mean of F2 generation
Test of significance:
	Significance of the estimate was tested as:
	SE (Inbreeding depression) 	= (2Me2 /r)0.5		
Where,
	 Me2	= Error variance obtained from parents + F2s ANOVA combination
	 r = number of replications
Result and Discussion
General variation and heterosis ANOVA indicated significant differences among genotypes (parents, F₁ and F₂) for most traits, confirming ample genetic variability. F₁ hybrids showed wide ranges of heterosis depending on the cross and trait. The heterosis is measured as the mean superiority of F1 over the economic parent; the better parent is thus an important parameter in such studies. Heterosis breeding has come to play an important role in crop improvement programmes for obtaining higher production. The first important step in the exploitation of heterosis is to know its magnitude and direction.
In the present investigation heterosis over better parent for all different 18 traits like plant height were ranged from -0.84 % (G4 × Arka Lohit) to 62.25% (NP 46 A × IC 572492), for number of branches -12.47% (Kashi Anmol × Punjab Lal) to 37.33% (NP 46 A × Punjab Lal), for days to 50% flowering from -20.56% (G4 × IC 362028) to 6.03% (Punjab Lal × IC 572478), for days to fruiting from -23.30% (IC 572478 × IC 362028) to 3.00% (Kashi Abha × IC 537595), for days to ripening ranged from 1.01% (NP 46 A × Punjab Lal) to -17.90% (Arka Lohit × IC 572492, for fruit length ranged from -32.16% (G4 × IC 572478) to 83.24% (Kashi Abha × Punjab Lal), for fruit width ranged from -29.93% (Punjab Lal × IC 572478 and IC 572478 × IC 362028) to 66.29% (IC 572492 × IC 537595, for number of fruits plant-1 -12.21% (Kashi Anmol × G4) to 25.74 % (Kashi Anmol × Arka Lohit), for average fruit weight ranged from -40.29% (NP 46 A × Arka Lohit) to 34.59% (G4 × NP 46 A), for number of seeds fruit-1 -40.48% (NP 46 A × IC 362028) to 53.50 % (Punjab Lal × IC 362028), for fruit yield plant-1 -30.40% (Kashi Anmol × NP 46 A) to 51.77% (G4 × IC 572492), for fruit yield hectare-1 was ranged from -30.32% (Kashi Anmol × NP 46 A) to 52.32% (G4 × IC 572492), for ascorbic acid content was ranged from -35.25% (Kashi Anmol × IC 362028) to 29.48% (Punjab Lal × IC 362028), for capsaicin content was ranged from -34.17% (Kashi Anmol × Punjab Lal) to 30.30% (Kashi Anmol × IC 572478, for capsanthin content was ranged from -14.96% (NP 46 A × IC 572478) to 53.60% (NP 46 A × Punjab Lal), for oleoresin content was ranged from -29.05% (NP 46 A × Punjab Lal) to 45.02% (Arka Lohit × IC 537595), for leaf curl virus incidence was ranged from 42.53% (NP 46 A × IC 572478) to -56.94% (G4 × Punjab Lal), heterosis for fruit rot incidence was ranged from 57.54% (Arka Lohit × IC 537595) to -53.13% (Kashi Abha × Arka Lohit).
Whereas Economic heterosis for plant height were ranged from -7.38 (Kashi Abha × IC 537595) to 19.86 (Kashi Anmol × Arka Lohit), for number of branches from -13.04% (Kashi Abha × IC 572492) to 45.18% (NP 46 A × Arka Lohit),  for days to 50% flowering -23.50% (Kashi Anmol × Arka Lohit) to 5.57% (Kashi Abha × IC 572492), for days to fruiting -19.80% (Kashi Anmol × Arka Lohit) to 4.07% (Kashi Abha × IC 572492), for days to ripening -11.08% (Kashi Anmol × Arka Lohit) to 10.16% (Kashi Abha × IC 537595), for fruit length from -23.63% (NP 46 A × IC 537595) to 77.79% (Kashi Anmol × Arka Lohit), for fruit width from -32.52% (Kashi Abha × Kashi Anmol) to 34.15% (Kashi Anmol × Arka Lohit), for number of fruits plant-1 -1.58% (G4 × IC 572492) to 42.47% (Kashi Anmol × Arka Lohit), for average fruit weight ranged from -21.25% (NP 46 A × Arka Lohit) to 30.45% (Kashi Anmol × Arka Lohit), for number of seeds fruit-1 -1.18% (NP 46 A × IC 362028) to 89.05% (Kashi Anmol × Arka Lohit), for fruit yield plant-1  -15.75% (NP 46 A × IC 537595) to 85.80% (Kashi Anmol × Arka Lohit), for fruit yield hectare-1 ranged from -15.75% (NP 46 A × IC 537595) to 85.79% (Kashi Anmol × Arka Lohit), for ascorbic acid content ranged from -18.07% (Kashi Anmol × IC 362028) to 32.70% (Kashi Anmol × Arka Lohit), for capsaicin content ranged from 1.30% (Kashi Abha × IC 572478) to 70.78% (Kashi Anmol × Arka Lohit), for capsanthin content -4.81% (Kashi Anmol × IC 537595) to 50.73% (Punjab Lal × IC 537595), for oleoresin content was ranged from -25.93% (G4 × IC 362028) to 44.41% (Arka Lohit × IC 537595), for leaf curl virus incidence was ranged from -38.74% (Kashi Anmol × Arka Lohit) to 65.91% (Kashi Abha × IC 572478), for fruit rot incidence was ranged from -26.90% (Kashi Anmol × IC 572492) to 101.13% (Kashi Abha × IC 537595). The extent of heterosis varied across traits, with the number of fruits per plant-1 and fruit length showing maximum heterotic response. Significant positive heterosis over better parents and standard check was recorded in several hybrids, confirming the usefulness of hybrid vigour in chilli.
However, in the F₂ generation, inbreeding depression for plant height exhibited by F2 hybrids over their F1 parent ranged from -3.68 % (G4 × IC 572492) to 18.29% (Kashi Anmol × NP 46 A), for number of branches plant-1 -1.93 % (Kashi Abha × IC 537595) to 36.67% (NP 46 A × Arka Lohit), for days to 50% flowering -13.20 % (NP 46 A × Arka Lohit) and 5.40% (Punjab Lal × IC 362028), for days to fruiting -15.66% (G4 × IC 362028) and 3.41% (G4 × NP 46 A), for days to ripening -11.96% (IC 572478 × IC 537595) and 3.72% (Kashi Anmol × IC 537595), for fruit length -5.01% (Kashi Anmol × IC 572492) to 10.47% (Arka Lohit × IC 537595), for fruit width -15.61% (Kashi Anmol × G4) to 17.27 % (IC 537595 × IC 362028), for number of fruits plant-1 0.79% (Arka Lohit × IC 572478) to 14.28% (Kashi Anmol × G4), for average fruit weight -0.58% (IC 572492 × IC 537595) to 9.55% (Punjab Lal × IC 572478), for number of seed fruit-1 ranged from -0.58% (IC 572492 × IC 537595) to 9.55% (Punjab Lal × IC 572478), the extent of inbreeding depression for fruit yield plant-1 ranged from -1.68% (Arka Lohit × IC 572478) to 18.22% (Punjab Lal × IC 572478), for fruit ascorbic acid content 1.07% (G4 × Arka Lohit) to 11.52% (Kashi Anmol × Arka Lohit), for fruit capsaicin content -43.40% (Kashi Anmol × Punjab Lal) to 41.98% (Kashi Anmol × IC 572478), for fruit capsanthin content 1.24% (G4 × IC 572478) to 23.74% (Arka Lohit × IC 572478), for oleoresin content -53.72% (NP 46 A × IC 572478) to 37.38% (Arka Lohit × IC 572492), for leaf curl virus incidence -65.99% (Arka Lohit × IC 572478) to 37.50% (Arka Lohit × IC 362028), for fruit rot incidence ranged from -27.78% (Kashi Anmol × IC 572492) to 32.31% (NP 46 A × IC 537595).
The cross combinations Kashi Anmol × Arka Lohit (85.80**) followed by Kashi Anmol × IC 572478 (72.44**) and Arka Lohit × IC 572478 (60.40**) exhibited highest positive significant heterosis over the standard check for fruit yield per plant and these cross combinations were also exhibited highest positive significant heterosis over the standard check for different yield and quality contributing traits. However, negative inbreeding depression was found to be more prominent in the F1 parent. Among all the cross combinations, only one cross combination, Arka Lohit × IC 572478 (-1.68), exhibited negative inbreeding depression over the F1 parent for fruit yield per plant. Inbreeding depression was observed for most of the traits, which is expected due to segregation and homozygosity. The similar range heterosis over better parent, standard check and inbreeding depression for different traits were also observed by Bhutia et al. (2015), Abrham et al. (2017), Janaki et al. (2018), Aiswarya et al. (2019), Aditika et al. (2020), Tripodi et al. (2020), Rani et al. (2021), Deepthi et al. (2023) and Lata et al. (2023).
Conclusion
On the basis of overall performance of better parents and economic heterosis and decline in performance in F₂s, the occurrence of transgressive segregants for traits like number of fruits per plant and capsaicin content provides an opportunity for effective selection in later generations. This indicates the presence of complementary gene action, which can be fixed through pedigree selection. The combinations Kashi Anmol × Arka Lohit, Kashi Anmol × IC 572478 and Arka Lohit × IC 572478 can be used as a good fruit yielder for future work.

Table 1. Heterosis response for plant height, number of branches and days to 50 % flowering
	Genotypes
	Plant Height
	Number of Branches
	Days to 50% Flowering

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	20.99 **
	18.23**
	9.98 *
	11.44
	-7.73
	5.15
	1.32
	-1.67
	-7.09 *

	Kashi Abha × G4
	3.18
	1.09
	-8.40 *
	33.40 **
	18.85 *
	13.62
	-7.52 *
	-9.57 **
	-10.58 **

	Kashi Abha × NP  46 A
	51.54 **
	32.61 **
	4.66
	34.59 **
	21.91 *
	12.29
	-5.19
	-9.44 **
	-6

	Kashi Abha × Arka Lohit
	0.39
	-11.36 **
	-10.88 **
	1.55
	-19.66 **
	3.16
	1.44
	-0.95
	-6.42

	Kashi Abha × Punjab Lal
	33.24 **
	28.29 **
	9.81 *
	9.87
	0.46
	-9.39
	3.04
	1.29
	-4.3

	Kashi Abha × IC 572478
	25.88 **
	16.89 **
	11.75 **
	24.57 **
	8.39
	9.47
	-5.99
	-9.87 **
	-14.85 **

	Kashi Abha × IC 572492
	72.14 **
	36.24 **
	0.08
	5.02
	-4.3
	-13.04
	11.26 **
	10.79 **
	5.57

	Kashi Abha × IC 537595
	21.69 **
	12.35 **
	-7.38
	2.64
	-10.82
	-9.63
	-0.50
	-5.48
	-0.77

	Kashi Abha × IC 362028
	12.36 **
	8.41 *
	-7.03
	20.65 *
	6.26
	4.32
	-12.15 **
	-18.55 **
	-9.92 **

	Kashi Anmol × G4
	14.72 **
	14.41 **
	6.05
	-11.88
	-22.13 **
	-2.99
	3.28
	-2.1
	-3.2

	Kashi Anmol × NP 46 A
	61.43 **
	37.64 **
	11.49 **
	6.09
	-7.73
	14.95
	2.23
	-5.27
	-1.67

	Kashi Anmol × Arka Lohit
	28.97 **
	16.79 **
	19.86 **
	14.64 *
	12.94
	45.10 **
	-14.33 **
	-15.01 **
	-23.50 **

	Kashi Anmol × Punjab Lal
	31.17 **
	23.30 **
	8.10 *
	1.55
	-12.47
	9.05
	3.71
	2.18
	-6.73

	Kashi Anmol × IC 572478
	21.71 **
	15.79 **
	13.11 **
	16.42 *
	5.4
	31.31 **
	-8.69 **
	-9.67 *
	-19.99 **

	Kashi Anmol × IC 572492
	93.00 **
	48.55 **
	12.21 **
	23.67 **
	6.93
	33.22 **
	6.56 *
	2.81
	-2.03

	Kashi Anmol × IC 537595
	39.63 **
	25.73 **
	6.27
	20.81 **
	9.53
	36.46 **
	-5.28
	-12.68 **
	-8.34 *

	Kashi Anmol × IC 362028
	20.30 **
	13.32 **
	-0.46
	1.34
	-9.4
	12.87
	-9.77 **
	-18.75 **
	-10.14 **

	G4 × NP 46 A
	54.54 **
	31.76 **
	6.73
	10
	5.83
	5.48
	-7.81 **
	-10.20 **
	-6.79

	G4 × Arka Lohit
	9.49 *
	-0.84
	1.76
	-7.79
	-18.11 **
	5.15
	-2.04
	-6.22
	-7.70 *

	G4 × Punjab Lal
	23.13 **
	15.73 **
	1.47
	6.74
	1.67
	1.33
	-0.01
	-3.63
	-5.16

	G4 × IC 572478
	20.32 **
	14.47 **
	11.82 **
	3.39
	2.71
	3.74
	4.47
	-1.77
	-3.32

	G4 × IC 572492
	64.03 **
	26.25 **
	-4.63
	14.30
	9.25
	8.89
	-7.05 *
	-8.53 *
	-9.97 **

	G4 × IC 537595
	27.34 **
	14.66 **
	-3.08
	7.77
	6.89
	8.31
	-7.55 **
	-10.43 **
	-5.98

	G4 × IC 362028
	9.90 *
	3.52
	-9.07 *
	5.79
	5
	4.65
	-15.61 **
	-20.26 **
	-11.81 **

	NP 46 A × Arka Lohit
	65.86 **
	26.65 **
	15.04 **
	27.31 **
	13.07
	45.18 **
	-9.24 **
	-15.47 **
	-11.81 **

	NP 46 A × Punjab Lal
	43.46 **
	31.12 **
	-0.5
	44.18 **
	37.33 **
	36.88 **
	-3.4
	-9.44 **
	-5.52

	NP 46 A × IC 572478
	46.61 **
	18.38 **
	1.68
	4.06
	3.37
	4.4
	-2.47
	-10.72 **
	-6.86

	NP 46 A × IC 572492
	77.90 **
	62.25 **
	3.43
	7.06
	2.33
	1.99
	-6.32 *
	-10.38 **
	-6.5

	NP 46 A × IC 537595
	40.73 **
	34.20 **
	-2.39
	-10.17
	-10.9
	-9.72
	-11.46 **
	-11.74 **
	-7.35 *

	NP 46 A × IC 362028
	62.29 **
	48.01 **
	12.56 **
	1.34
	0.58
	0.25
	-9.25 **
	-11.82 **
	-2.49

	Arka Lohit × Punjab Lal
	19.72 **
	1.31
	-1.34
	19.57 **
	3.07
	28.41 **
	-0.02
	-0.42
	-9.11 *

	Arka Lohit × IC 572478
	14.45 **
	9.16 **
	17.23 **
	13.33 *
	2.6
	27.82 **
	-9.70 **
	-11.63 **
	-19.99 **

	Arka Lohit × IC 572492
	96.99 **
	34.34 **
	14.53 **
	27.91 **
	10.6
	37.79 **
	-13.46 **
	-15.61 **
	-19.59 **

	Arka Lohit × IC 537595
	27.95 **
	3.34
	-2.61
	-0.37
	-9.67
	12.54
	-1.98
	-8.72 **
	-4.18

	Arka Lohit × IC 362028
	33.40 **
	13.15 **
	10.38 **
	2.16
	-8.67
	13.79
	-9.52 **
	-17.72 **
	-9.01 *

	Punjab Lal × IC 572478
	31.72 **
	17.01 **
	7.81 *
	22.60 **
	21.79 *
	23.01 **
	8.35 *
	6.03
	-4

	Punjab Lal × IC 572492
	67.89 **
	39.46 **
	-2.39
	32.78 **
	26.92 **
	26.50 **
	0.91
	-1.6
	-6.24

	Punjab Lal × IC 537595
	29.87 **
	25.16 **
	-1.15
	6.45
	5.57
	6.98
	-11.63 **
	-17.71 **
	-13.61 **

	Punjab Lal × IC 362028
	17.73 **
	17.09 **
	-3.65
	28.80 **
	27.83 **
	27.41 **
	-3.64
	-12.37 **
	-3.09

	IC 572478 × IC 572492
	74.49 **
	26.19 **
	1.45
	12.12
	7.17
	6.81
	1.74
	-2.89
	-7.47 *

	IC 572478 × IC 537595
	44.91 **
	23.40 **
	10.29 **
	18.02 *
	17.05 *
	18.60 *
	-7.78 *
	-15.84 **
	-11.66 **

	IC 572478 × IC 362028
	36.08 **
	21.46 **
	12.59 **
	8.14
	7.33
	6.98
	-7.69 **
	-17.70 **
	-8.98 *

	IC 572492 × IC 537595
	68.64 **
	46.24 **
	-1.75
	32.31 **
	31.23 **
	32.97 **
	-8.42 **
	-13.00 **
	-8.67 *

	IC 572492 × IC 362028
	57.69 **
	30.31 **
	-8.13 *
	18.05 *
	17.17 *
	16.78 *
	-13.46 **
	-19.76 **
	-11.27 **

	IC 537595 × IC 362028
	44.20 **
	38.36 **
	10.02 *
	23.93 **
	23.00 **
	22.59 **
	-18.24 **
	-20.56 **
	-12.14 **




Table 2. Heterosis response for days to fruiting, days to ripening and fruit length
	Genotypes
	Days to Fruiting
	Days to Ripening
	Fruit Length

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	4.57*
	-2.58
	0.06
	-0.63
	-2.05
	-0.44
	17.65 *
	-11.02
	2.11

	Kashi Abha × G4
	-7.92 **
	-9.44 **
	-3.81
	-5.05 **
	-6.42 **
	-2.05
	6.38
	-16.52 *
	-13.77

	Kashi Abha × NP  46 A
	-7.04 **
	-10.10 **
	-1.16
	-2.94
	-3.45
	-1.86
	65.48 **
	42.69 **
	15.83 *

	Kashi Abha × Arka Lohit
	3.6
	-2.57
	0.06
	0.41
	-1.63
	-0.02
	3.51
	-23.77 **
	-5.2

	Kashi Abha × Punjab Lal
	-2.43
	-4.95 *
	-2.37
	-2.63
	-2.72
	-0.94
	87.64 **
	83.24 **
	13.09

	Kashi Abha × IC 572478
	-4.92 *
	-9.49 **
	-7.04 **
	-4.28 *
	-5.33 **
	-3.78 *
	50.72 **
	14.29 *
	30.15 **

	Kashi Abha × IC 572492
	0.88
	0.45
	4.07
	-3.35 *
	-8.14 **
	3.64
	71.91 **
	45.71 **
	23.28 **

	Kashi Abha × IC 537595
	4.91 *
	3
	5.79 *
	2.98
	-1.91
	10.16 **
	24.47 **
	4.03
	-8.87

	Kashi Abha × IC 362028
	-14.79 **
	-20.29 **
	-6.01 *
	1.95
	0.16
	5.50 **
	33.63 **
	20.27 *
	-11.57

	Kashi Anmol × G4
	0.79
	-7.60 **
	-1.85
	-1.41
	-4.36 *
	0.1
	29.62 **
	21.71 **
	43.19 **

	Kashi Anmol × NP 46 A
	-0.25
	-9.96 **
	-1
	0.13
	-0.96
	-0.37
	14.40 *
	-3.33
	13.73

	Kashi Anmol × Arka Lohit
	-10.39 **
	-11.34 **
	-19.80 **
	-9.22 **
	-9.64 **
	-11.08 **
	46.93 **
	42.96 **
	77.79 **

	Kashi Anmol × Punjab Lal
	-2.51
	-6.94 **
	-9.36 **
	-3.47 *
	-5.10 **
	-3.36
	4.73
	-20.17 **
	-6.08

	Kashi Anmol × IC 572478
	-4.17
	-6.39 *
	-13.09 **
	-4.90 **
	-5.39 **
	-5.94 **
	33.09 **
	30.96 **
	54.07 **

	Kashi Anmol × IC 572492
	0.98
	-6.36 **
	-2.99
	-7.39 **
	-13.31 **
	-2.2
	-14.88 *
	-26.83 **
	-13.92 *

	Kashi Anmol × IC 537595
	-6.51 **
	-11.44 **
	-12.35 **
	-2.13
	-8.19 **
	3.11
	0.5
	-12.33 *
	3.14

	Kashi Anmol × IC 362028
	-9.91 **
	-21.13 **
	-7.00 **
	-4.46 **
	-7.61 **
	-2.67
	-6.26
	-23.83 **
	-10.39

	G4 × NP 46 A
	-8.33 **
	-9.87 **
	-0.9
	-6.01 **
	-7.94 **
	-3.44
	24.81 **
	11.62
	14.90 *

	G4 × Arka Lohit
	-1.76
	-9.06 **
	-3.38
	-4.39 *
	-7.76 **
	-3.25
	-20.03 **
	-26.92 **
	-9.12

	G4 × Punjab Lal
	-7.94 **
	-11.77 **
	-6.25 *
	-7.50 **
	-8.85 **
	-4.39 *
	49.75 **
	19.76 **
	23.28 **

	G4 × IC 572478
	-3.8
	-9.87 **
	-4.23
	-3.05
	-5.58 **
	-0.96
	-28.74 **
	-32.16 **
	-22.75 **

	G4 × IC 572492
	-10.49 **
	-11.61 **
	-6.08 *
	-10.17 **
	-13.33 **
	-2.22
	38.47 **
	26.14 **
	29.85 **

	G4 × IC 537595
	-4.82 *
	-8.08 **
	-2.34
	-8.11 **
	-11.15 **
	-0.21
	-14.12 *
	-20.52 **
	-18.19 *

	G4 × IC 362028
	-15.51 **
	-19.68 **
	-5.30 *
	-3.90 *
	-4.11 *
	1.01
	38.39 **
	18.62 **
	22.11 **

	NP 46 A × Arka Lohit
	-0.31
	-9.09 **
	-0.18
	-3.23
	-4.71 *
	-4.17 *
	6.94
	-8.59
	13.68

	NP 46 A × Punjab Lal
	-8.46 **
	-13.62 **
	-5.16 *
	1.64
	1.01
	2.86
	35.34 **
	15
	1.47

	NP 46 A × IC 572478
	-6.64 **
	-13.84 **
	-5.41 *
	-2.3
	-2.86
	-2.31
	5.55
	-6.33
	6.67

	NP 46 A × IC 572492
	-11.84 **
	-14.33 **
	-5.94 *
	-4.64 **
	-9.82 **
	1.74
	27.51 **
	24.89 **
	10.2

	NP 46 A × IC 537595
	-8.51 **
	-13.02 **
	-4.5
	-7.10 **
	-11.96 **
	-1.12
	-13.13
	-13.44
	-23.63 **

	NP 46 A × IC 362028
	-13.21 **
	-16.20 **
	-1.19
	-0.89
	-3.14
	2.03
	12.42
	3.06
	-9.07

	Arka Lohit × Punjab Lal
	4.01
	0.22
	-2.38
	-0.99
	-3.19
	-1.41
	9.65
	-16.42 **
	-1.67

	Arka Lohit × IC 572478
	-7.79 **
	-9.05 **
	-15.55 **
	-8.08 **
	-9.05 **
	-9.58 **
	48.38 **
	46.00 **
	71.76 **

	Arka Lohit × IC 572492
	-13.01 **
	-18.59 **
	-15.66 **
	-11.85 **
	-17.90 **
	-7.37 **
	33.64 **
	14.87 *
	35.15 **

	Arka Lohit × IC 537595
	0.93
	-3.49
	-4.48
	-7.12 **
	-13.32 **
	-2.65
	-4.66
	-16.83 **
	-2.16

	Arka Lohit × IC 362028
	-12.09 **
	-22.37 **
	-8.47 **
	4.97 **
	0.98
	6.37 **
	41.08 **
	14.63 *
	34.85 **

	Punjab Lal × IC 572478
	0.29
	-2.05
	-4.6
	-5.13 **
	-6.17 **
	-4.63 *
	31.93 **
	0.04
	13.92 *

	Punjab Lal × IC 572492
	-5.19 **
	-8.03 **
	-4.72
	-8.04 **
	-12.59 **
	-1.38
	77.65 **
	50.58 **
	27.40 **

	Punjab Lal × IC 537595
	-4.06 *
	-4.82 *
	-5.80 *
	-13.43 **
	-17.54 **
	-7.39 **
	48.78 **
	24.34 **
	8.92

	Punjab Lal × IC 362028
	-8.18 **
	-16.17 **
	-1.15
	-4.61 **
	-6.28 **
	-1.28
	50.52 **
	35.47 **
	-0.39

	IC 572478 × IC 572492
	-0.86
	-6.37 **
	-3
	-7.42 **
	-12.89 **
	-1.72
	7.22
	-7.83
	8.43

	IC 572478 × IC 537595
	1.02
	-2.49
	-3.49
	-11.90 **
	-16.94 **
	-6.71 **
	3.75
	-9.5
	6.47

	IC 572478 × IC 362028
	-5.48 **
	-15.83 **
	-0.76
	-4.20 *
	-6.87 **
	-1.9
	9.59
	-10.96
	4.75

	IC 572492 × IC 537595
	-7.64 **
	-10.07 **
	-6.04 *
	-14.49 **
	-14.54 **
	-3.90 *
	33.04 **
	32.56 **
	16.96 *

	IC 572492 × IC 362028
	-18.67 **
	-23.30 **
	-9.57 **
	-7.54 **
	-10.47 **
	0.68
	53.76 **
	40.94 **
	24.36 **

	IC 537595 × IC 362028
	-13.13 **
	-20.04 **
	-5.71 *
	-6.64 **
	-9.59 **
	1.67
	47.76 **
	35.44 **
	19.51 **



Table 3. Heterosis response for fruit width, number of fruits plant-1 and average fruit weight
	[bookmark: _Hlk209645947]Genotypes
	Fruit width
	Number of fruits per plant
	Average fruit weight

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	-28.14 **
	-29.06 **
	-32.52 **
	9.31
	3.08
	16.98 **
	5.04
	-9.47 **
	3.88

	Kashi Abha × G4
	-12.16
	-18.71 **
	-24.66 **
	9.18
	5.84
	6.43
	8.85 *
	7
	-8.03 *

	Kashi Abha × NP  46 A
	0.63
	-7.31
	-14.09 *
	8.69
	8.01
	9.99
	11.86 **
	8.45 *
	-4.08

	Kashi Abha × Arka Lohit
	-10.15
	-14.62 *
	-20.87 **
	8.36
	2.85
	15.14 *
	0.45
	-18.15 **
	7.96 *

	Kashi Abha × Punjab Lal
	-4.57
	-8.48
	-15.18 *
	2.75
	2.13
	3.95
	-2.16
	-12.69 **
	-7.61 *

	Kashi Abha × IC 572478
	-15.27 **
	-22.38 **
	-13.55 *
	-2.49
	-6.58
	2.55
	6.82 *
	-5.4
	1.87

	Kashi Abha × IC 572492
	37.95 **
	22.22 **
	13.28 *
	23.56 **
	6.96
	7.56
	-6.01
	-15.26 **
	-12.39 **

	Kashi Abha × IC 537595
	-15.35 *
	-26.61 **
	-31.98 **
	11.41 *
	4.97
	5.55
	3.3
	-4.27
	-6.85

	Kashi Abha × IC 362028
	-16.31 *
	-25.73 **
	-31.17 **
	12.64 *
	8.28
	8.88
	4.95
	3.14
	-11.28 **

	Kashi Anmol × G4
	-16.20 *
	-23.36 **
	-27.10 **
	-4.23
	-12.21 *
	-0.53
	-1.78
	-17.00 **
	3.39

	Kashi Anmol × NP 46 A
	41.16 **
	28.49 **
	22.22 **
	-3.17
	-8.07
	4.16
	-18.26 **
	-30.11 **
	-12.94 **

	Kashi Anmol × Arka Lohit
	50.23 **
	41.03 **
	34.15 **
	26.49 **
	25.74 **
	42.47 **
	1.73
	-1.1
	30.45 **

	Kashi Anmol × Punjab Lal
	19.10 **
	12.82
	7.32
	-4.67
	-9.52
	2.52
	-21.90 **
	-27.78 **
	-10.03 **

	Kashi Anmol × IC 572478
	2.1
	-5.35
	5.42
	22.09 **
	20.18 **
	36.17 **
	9.06 **
	1.67
	26.64 **

	Kashi Anmol × IC 572492
	17.07 *
	2.56
	-2.44
	20.91 **
	-0.31
	12.95 *
	-10.20 **
	-17.83 **
	2.35

	Kashi Anmol × IC 537595
	25.91 **
	7.98
	2.71
	14.89 **
	2.53
	16.17 **
	-20.90 **
	-29.56 **
	-12.25 **

	Kashi Anmol × IC 362028
	-8.12
	-19.37 **
	-23.31 **
	5.04
	-4.48
	8.23
	-0.95
	-16.28 **
	4.29

	G4 × NP 46 A
	1.21
	0.69
	-20.60 **
	12.85 *
	9
	11
	38.82 **
	34.59 **
	19.03 **

	G4 × Arka Lohit
	0.17
	-2.6
	-18.70 **
	6.74
	-1.4
	10.39
	1.55
	-17.26 **
	9.13 *

	G4 × Punjab Lal
	15.37 *
	11.15
	-5.42
	8.46
	4.79
	6.66
	22.83 **
	9.61 **
	15.99 **

	G4 × IC 572478
	25.64 **
	7.3
	19.51 **
	4.68
	-2.42
	7.12
	16.47 **
	3.15
	11.07 **

	G4 × IC 572492
	55.32 **
	48.11 **
	16.80 **
	16.87 **
	3.72
	-1.58
	34.37 **
	21.15 **
	25.26 **

	G4 × IC 537595
	43.17 **
	33.33 **
	5.15
	26.42 **
	22.44 **
	16.18 **
	-1.15
	-8.39 *
	-10.87 **

	G4 × IC 362028
	11.51
	6.53
	-15.99 **
	23.61 **
	22.23 **
	15.99 *
	-1.84
	-3.54
	-17.02 **

	NP 46 A × Arka Lohit
	47.99 **
	43.18 **
	19.51 **
	5.89
	1.18
	13.27 *
	-26.72 **
	-40.29 **
	-21.25 **

	NP 46 A × Punjab Lal
	46.84 **
	40.76 **
	19.78 **
	2.82
	2.72
	4.75
	15.21 **
	2.81
	8.79 *

	NP 46 A × IC 572478
	15.02 *
	-2.19
	8.94
	9.59
	5.69
	16.02 *
	20.32 **
	6.56 *
	14.74 **

	NP 46 A × IC 572492
	38.41 **
	32.64 **
	3.52
	29.80 **
	11.70 *
	13.90 *
	13.73 **
	2.54
	6.02

	NP 46 A × IC 537595
	54.73 **
	44.79 **
	13.01 *
	4.65
	-2.05
	-0.11
	-6.45
	-13.30 **
	-15.64 **

	NP 46 A × IC 362028
	36.71 **
	31.25 **
	2.44
	6.44
	1.64
	3.64
	26.40 **
	24.22 **
	6.85

	Arka Lohit × Punjab Lal
	13
	12.1
	-4.61
	10.55 *
	5.56
	18.10 **
	-6.52 *
	-13.56 **
	7.68 *

	Arka Lohit × IC 572478
	23.33 **
	8.03
	20.33 **
	16.80 **
	15.70 **
	29.45 **
	6.73 **
	-0.5
	23.94 **

	Arka Lohit × IC 572492
	15.53 *
	7.12
	-10.3
	23.32 **
	2.19
	14.34 *
	-1.82
	-10.17 **
	11.90 **

	Arka Lohit × IC 537595
	22.86 **
	11.33
	-6.78
	5.86
	-5
	6.29
	3.06
	-8.22 **
	14.33 **

	Arka Lohit × IC 362028
	43.90 **
	33.66 **
	11.92 *
	-1.82
	-10.2
	0.47
	-8.45 **
	-22.61 **
	-3.6

	Punjab Lal × IC 572478
	-20.66 **
	-29.93 **
	-21.95 **
	3.81
	0.12
	9.91
	11.06 **
	9.06 **
	17.44 **

	Punjab Lal × IC 572492
	32.30 **
	21.59 **
	3.79
	25.72 **
	8.19
	10.33
	-2.81
	-3
	0.69

	Punjab Lal × IC 537595
	31.45 **
	18.10 *
	0.81
	15.28 **
	7.9
	10.03
	-13.21 **
	-15.93 **
	-12.73 **

	Punjab Lal × IC 362028
	48.97 **
	37.14 **
	17.07 **
	4.89
	0.16
	2.14
	2.59
	-6.2
	-2.63

	IC 572478 × IC 572492
	17.33 **
	-3.65
	7.32
	16.63 **
	-2.87
	7.3
	-2.34
	-2.53
	1.18

	IC 572478 × IC 537595
	13.29 *
	-8.76
	1.63
	6.36
	-4.02
	6.03
	-12.04 **
	-14.80 **
	-11.56 **

	IC 572478 × IC 362028
	-14.79 *
	-29.93 **
	-21.95 **
	11.77 *
	2.81
	13.58 *
	-2.08
	-10.47 **
	-7.06

	IC 572492 × IC 537595
	70.49 **
	66.29 **
	18.97 **
	30.73 **
	19.51 **
	6.26
	-16.38 **
	-19.00 **
	-15.92 **

	IC 572492 × IC 362028
	34.59 **
	34.34 **
	-3.52
	25.26 **
	12.35
	4.23
	2.37
	-6.4
	-2.84

	IC 537595 × IC 362028
	61.70 **
	57.74 **
	13.28 *
	10.09
	7.99
	0.18
	-1.35
	-9.80 **
	-6.37




Table 4. Heterosis response for, number of seed fruit-1, fruit yield plant-1 and fruit yield hectare-1
	[bookmark: _Hlk209646026]Genotypes
	No of seed per Fruit
	Fruit yield per plant
	Fruit yield per hectare

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	11.15**
	6.41
	50.50 **
	16.26 **
	-6.69
	21.49 **
	16.34 **
	-6.69
	21.49 **

	Kashi Abha × G4
	14.57**
	3.14
	45.87 **
	22.41 **
	20.67 *
	-2.13
	22.53 **
	20.67 *
	-2.13

	Kashi Abha × NP  46 A
	-8.48 **
	-15.11 **
	40.41 **
	24.89 **
	17.04 *
	5.48
	25.00 **
	17.04 *
	5.48

	Kashi Abha × Arka Lohit
	-7.07 *
	-9.44 *
	34.97 **
	9.74
	-15.84 **
	24.23 **
	9.81
	-15.85 **
	24.23 **

	Kashi Abha × Punjab Lal
	43.99 **
	26.97 **
	79.58 **
	2.92
	-10.89
	-4.04
	3
	-10.89
	-4.04

	Kashi Abha × IC 572478
	21.44 **
	12.20 **
	87.17 **
	6.18
	-11.46
	4.48
	6.26
	-11.46
	4.48

	Kashi Abha × IC 572492
	-12.11 **
	-18.55 **
	15.20 **
	21.72 **
	19.60 *
	-5.77
	21.84 **
	19.82 *
	-5.76

	Kashi Abha × IC 537595
	20.43 **
	17.02 **
	65.51 **
	19.01 *
	13.75
	-1.68
	19.11 *
	13.75
	-1.69

	Kashi Abha × IC 362028
	10.34 **
	-3.2
	36.92 **
	21.82 **
	21.05 *
	-3.4
	21.93 **
	21.05 *
	-3.41

	Kashi Anmol × G4
	18.81 **
	11.48 **
	43.96 **
	-2.77
	-21.11 **
	2.75
	-2.7
	-21.02 **
	2.75

	Kashi Anmol × NP 46 A
	-22.94 **
	-31.39 **
	13.49 *
	-17.72 **
	-30.40 **
	-9.34
	-17.67 **
	-30.32 **
	-9.34

	Kashi Anmol × Arka Lohit
	35.93 **
	26.86 **
	89.05 **
	33.73 **
	25.86 **
	85.80 **
	33.80 **
	25.86 **
	85.79 **

	Kashi Anmol × Punjab Lal
	15.23 **
	5.8
	36.63 **
	-22.42 **
	-29.14 **
	-7.7
	-22.37 **
	-29.05 **
	-7.7

	Kashi Anmol × IC 572478
	17.72 **
	4.43
	74.20 **
	38.93 **
	32.40 **
	72.44 **
	39.01 **
	32.55 **
	72.44 **

	Kashi Anmol × IC 572492
	15.03 **
	11.27 **
	43.69 **
	11.83 *
	-11.44 *
	15.35 *
	11.91 *
	-11.34 *
	15.35 *

	Kashi Anmol × IC 537595
	14.86 **
	13.02 **
	50.79 **
	-5.97
	-21.79 **
	1.87
	-5.91
	-21.70 **
	1.87

	Kashi Anmol × IC 362028
	36.99 **
	25.11 **
	61.57 **
	7.48
	-13.34 *
	12.87
	7.55
	-13.24 *
	12.87

	G4 × NP 46 A
	-3.72
	-18.75 **
	34.40 **
	54.35 **
	46.66 **
	32.18 **
	54.62 **
	46.67 **
	32.18 **

	G4 × Arka Lohit
	25.60 **
	10.74 **
	65.04 **
	5.3
	-18.41 **
	20.44 **
	5.43
	-18.41 **
	20.44 **

	G4 × Punjab Lal
	11.45 **
	8.63
	23.58 **
	30.60 **
	14.50 *
	23.31 **
	30.80 **
	14.50 *
	23.31 **

	G4 × IC 572478
	6.39
	-10.53 **
	49.25 **
	19.37 **
	0.73
	18.86 *
	19.55 **
	0.73
	18.86 *

	G4 × IC 572492
	30.26 **
	26.52 **
	52.71 **
	56.70 **
	51.77 **
	23.15 **
	56.99 **
	52.32 **
	23.15 **

	G4 × IC 537595
	42.65 **
	32.14 **
	76.30 **
	23.55 **
	19.77 *
	3.52
	23.76 **
	19.77 *
	3.52

	G4 × IC 362028
	-3.09
	-6.08
	6.85
	19.62 *
	18.63 *
	-3.74
	19.84 **
	19.05 *
	-3.74

	NP 46 A × Arka Lohit
	-1.93
	-6.95 *
	54.49 **
	-24.98 **
	-39.56 **
	-10.77
	-25.03 **
	-39.56 **
	-10.78

	NP 46 A × Punjab Lal
	18.70 **
	-2.04
	62.64 **
	14.93 *
	5.63
	13.75
	14.84 *
	5.62
	13.74

	NP 46 A × IC 572478
	-32.13 **
	-32.29 **
	12.94 *
	27.97 **
	12.93 *
	33.26 **
	27.88 **
	12.93 *
	33.25 **

	NP 46 A × IC 572492
	-13.75 **
	-25.52 **
	23.65 **
	45.04 **
	33.62 **
	20.60 **
	44.91 **
	33.40 **
	20.60 **

	NP 46 A × IC 537595
	-26.62 **
	-33.83 **
	9.87
	-4.63
	-6.65
	-15.75 *
	-4.71
	-6.81
	-15.75 *

	NP 46 A × IC 362028
	-27.54 **
	-40.48 **
	-1.18
	30.18 **
	22.63 **
	10.69
	30.07 **
	22.43 **
	10.69

	Arka Lohit × Punjab Lal
	-15.67 **
	-26.98 **
	7.77
	-0.19
	-13.68 **
	27.40 **
	-0.25
	-13.77 **
	27.40 **

	Arka Lohit × IC 572478
	-7.03 *
	-12.39 **
	46.14 **
	20.79 **
	8.68
	60.40 **
	20.72 **
	8.57
	60.40 **

	Arka Lohit × IC 572492
	1.26
	-7.97 *
	35.83 **
	14.12 *
	-13.54 **
	27.60 **
	14.04 *
	-13.63 **
	27.60 **

	Arka Lohit × IC 537595
	-4.94
	-9.50 *
	33.57 **
	4
	-17.55 **
	21.69 **
	3.94
	-17.63 **
	21.69 **

	Arka Lohit × IC 362028
	24.78 **
	7.51 *
	58.68 **
	-14.55 **
	-34.18 **
	-2.85
	-14.61 **
	-34.24 **
	-2.85

	Punjab Lal × IC 572478
	-21.60 **
	-35.51 **
	7.57
	14.51 **
	9.47
	29.17 **
	14.29 **
	9.47
	29.17 **

	Punjab Lal × IC 572492
	12.63 **
	6.52
	28.57 **
	20.83 **
	3.1
	10.95
	20.53 **
	2.68
	10.94

	Punjab Lal × IC 537595
	35.71 **
	22.58 **
	63.55 **
	-1.04
	-10.78
	-3.99
	-1.27
	-11.15
	-4

	Punjab Lal × IC 362028
	54.13 **
	53.50 **
	65.19 **
	6.1
	-7.61
	-0.59
	5.85
	-7.99
	-0.59

	IC 572478 × IC 572492
	15.90 **
	0.08
	66.17 **
	11.9
	-7.97
	8.5
	11.64
	-8.31
	8.5

	IC 572478 × IC 537595
	-21.95 **
	-29.62 **
	16.86 **
	-8.4
	-20.62 **
	-6.41
	-8.59
	-20.92 **
	-6.41

	IC 572478 × IC 362028
	20.03 **
	-1.4
	63.71 **
	6.67
	-10.57
	5.44
	6.43
	-10.9
	5.43

	IC 572492 × IC 537595
	32.92 **
	26.19 **
	68.36 **
	9.86
	3.33
	-10.69
	10.17
	3.33
	-10.69

	IC 572492 × IC 362028
	13.41 **
	7.18
	28.52 **
	29.77 **
	26.80 **
	1.18
	30.14 **
	26.80 **
	1.18

	IC 537595 × IC 362028
	0.35
	-9.32 *
	19.89 **
	12.9
	8.56
	-6.16
	12.7
	8.19
	-6.16


Table 5. Heterosis response for ascorbic acid content, capsaicin content & capsanthin content
	Genotypes
	Ascorbic Acid Content
	Capsaicin content
	Capsanthin content

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	-11.03
	-16.36*
	5.5
	7.51
	-7.11
	44.16 **
	14.19 **
	13.56 *
	26.79 **

	Kashi Abha × G4
	-4.40
	-14.63*
	-5.21
	34.52 **
	29.89 **
	46.75 **
	21.26 **
	18.68 **
	31.06 **

	Kashi Abha × NP  46 A
	-0.73
	-1.64
	11.24
	0.8
	-5.97
	22.73 **
	27.33 **
	14.81 *
	26.78 **

	Kashi Abha × Arka Lohit
	-20.39**
	-23.63**
	-15.21*
	-8.85
	-14.57
	10.39
	4.08
	-1.57
	21.92 **

	Kashi Abha × Punjab Lal
	8.02
	-0.61
	10.35
	24.47 **
	15.84
	51.95 **
	7.51
	-6.06
	3.74

	Kashi Abha × IC 572478
	-11.39
	-13.42*
	0.74
	-14.52
	-18.32
	1.3
	15.84 **
	11.86 *
	32.65 **

	Kashi Abha × IC 572492
	-6.30
	-15.06*
	-5.7
	14.53
	13.22
	27.92 **
	24.44 **
	7.47
	18.67 **

	Kashi Abha × IC 537595
	18.45**
	11.13
	23.39**
	12.04
	9.29
	29.87 **
	-7.06
	-10.72
	-1.41

	Kashi Abha × IC 362028
	25.29**
	6.79
	18.57**
	-1.66
	-16.19 *
	34.42 **
	27.27 **
	13.62 *
	25.47 **

	Kashi Anmol × G4
	-14.06*
	-27.39**
	-8.12
	-2.99
	-18.75 *
	26.62 **
	7.26
	4.43
	16.56 *

	Kashi Anmol × NP 46 A
	-3.03
	-8.18
	16.18*
	-24.26 **
	-30.42 **
	8.44
	10.86
	-0.51
	11.05

	Kashi Anmol × Arka Lohit
	16.13*
	4.87
	32.70**
	19.82 **
	9.58
	70.78 **
	15.59 **
	9.87
	36.09 **

	Kashi Anmol × Punjab Lal
	-1.13
	-14.12*
	8.68
	-28.51 **
	-34.17 **
	2.6
	19.63 **
	4.05
	16.14 *

	Kashi Anmol × IC 572478
	7.64
	3.31
	30.72**
	12.3
	0.83
	57.14 **
	26.32 **
	22.61 **
	45.39 **

	Kashi Anmol × IC 572492
	19.23 **
	-18.08**
	3.32
	8.29
	-7.5
	44.16 **
	17.71 **
	1.2
	12.96

	Kashi Anmol × IC 537595
	9.41
	-3.23
	22.46**
	1.18
	-10.83
	38.96 **
	-10.76 *
	-14.71 *
	-4.81

	Kashi Anmol × IC 362028
	-19.99**
	-35.25**
	-18.07*
	-20.74 **
	-21.86 **
	25.32 **
	18.02 **
	4.87
	17.05 *

	G4 × NP 46 A
	0.56
	-10.89
	0.79
	5.23
	-4.98
	24.03 **
	33.96 **
	23.21 **
	30.21 **

	G4 × Arka Lohit
	-10.97
	-17.36*
	-15.71*
	-10.8
	-19.10 *
	4.55
	6.49
	-1.33
	22.22 **

	G4 × Punjab Lal
	12.3
	8.73
	1.43
	6.59
	-3.96
	25.97 **
	33.37 **
	18.78 **
	25.52 **

	G4 × IC 572478
	17.7*
	3.03
	19.88**
	16.71
	7.85
	33.77 **
	-0.32
	-5.74
	11.77

	G4 × IC 572492
	18.56**
	16.66*
	5.28
	3.01
	0.59
	11.04
	27.76 **
	12.42 *
	18.80 **

	G4 × IC 537595
	19.39**
	13.29*
	10.23
	-0.29
	-6.01
	11.69
	25.11 **
	22.77 **
	29.74 **

	G4 × IC 362028
	1.35
	-3.93
	-16.08*
	24.69 **
	3.24
	65.58 **
	17.32 **
	6.8
	12.87

	NP 46 A × Arka Lohit
	4.03
	-1.23
	12.08
	-1.5
	-1.99
	27.92 **
	19.04 **
	2.31
	26.73 **

	NP 46 A × Punjab Lal
	-11.51
	-19.39**
	-8.52
	9.18
	8.91
	42.86 **
	59.42 **
	53.60 **
	36.79 **

	NP 46 A × IC 572478
	-17.63
	-18.65**
	-5.34
	1.53
	-1
	29.22 **
	-2.87
	-14.96 **
	0.84

	NP 46 A × IC 572492
	-0.55
	-10.73
	1.3
	4.58
	-3.48
	25.97 **
	20.89 **
	14.95 *
	2.37

	NP 46 A × IC 537595
	-21.19
	-26.81**
	-16.95*
	19.79 *
	14.43
	49.35 **
	41.35 **
	32.55 **
	34.83 **

	NP 46 A × IC 362028
	-2.52
	-17.65*
	-6.55
	-24.11 **
	-31.17 **
	10.39
	37.91 **
	36.11 **
	21.21 **

	Arka Lohit × Punjab Lal
	4.11
	-0.36
	1.68
	-4.5
	-5.45
	24.03 **
	32.11 **
	10.21
	36.10 **

	Arka Lohit × IC 572478
	4.87
	-1.58
	14.52*
	32.65 **
	30.30 **
	67.53 **
	24.08 **
	21.62 **
	50.18 **

	Arka Lohit × IC 572492
	-0.92
	-6.65
	-4.74
	-11.41
	-17.68
	5.84
	24.10 **
	2.4
	26.45 **

	Arka Lohit × IC 537595
	13.86*
	11.21
	13.49*
	8.14
	4.04
	33.77 **
	16.41 **
	6.15
	31.09 **

	Arka Lohit × IC 362028
	34.47**
	18.79**
	21.22**
	-11.01
	-19.84 **
	28.57 **
	19.35 **
	1.58
	25.45 **

	Punjab Lal × IC 572478
	-14.87
	-23.39**
	-10.86
	14.29
	11.44
	45.45 **
	21.32 **
	3.18
	22.36 **

	Punjab Lal × IC 572492
	-1.55
	-3.04
	-9.76
	7.28
	-1
	29.22 **
	51.50 **
	48.93 **
	23.79 **

	Punjab Lal × IC 537595
	2.00
	-0.22
	-2.91
	-6.77
	-10.95
	16.23 *
	63.09 **
	48.18 **
	50.73 **

	Punjab Lal × IC 362028
	40.68**
	29.48**
	20.50**
	1.34
	-8.1
	47.40 **
	45.39 **
	42.36 **
	23.47 **

	IC 572478 × IC 572492
	-13.91*
	-23.68**
	-10.9
	-3.87
	-9.38
	12.99
	23.94 **
	3.88
	23.34 **

	IC 572478 × IC 537595
	-22.00**
	-28.5**
	-16.53*
	31.73 **
	28.65 **
	60.39 **
	19.88 **
	11.29 *
	32.15 **

	IC 572478 × IC 362028
	15.58*
	-3.47
	12.69
	-9.79
	-19.84 **
	28.57 **
	20.16 **
	3.96
	23.45 **

	IC 572492 × IC 537595
	31.24**
	26.74**
	23.32**
	10.73
	7.1
	27.27 **
	58.09 **
	41.79 **
	44.23 **

	IC 572492 × IC 362028
	5.37
	-1.82
	-11.03
	9.09
	-7.69
	48.05 **
	45.11 **
	40.10 **
	21.51 **

	IC 537595 × IC 362028
	15.92*
	4.64
	1.66
	-11.16
	-22.67 **
	24.03 **
	30.70 **
	20.85 **
	23.41 **


Table 6. Heterosis response for oleoresin content, leaf curl virus incidence and fruit rot incidence
	[bookmark: _Hlk209646293]Genotypes
	Oleoresin Content
	Leaf Curl Virus Incidence
	Fruit rot incidence

	
	Mid
	Better
	Standard
	Mid
	Better
	Standard
	Mid
	Better
	Standard

	Kashi Abha × Kashi Anmol
	12.04 **
	4.65 *
	12.04 **
	9.23 **
	-7.44 *
	31.83 **
	0.82
	-12.58 *
	39.68 **

	Kashi Abha × G4
	23.66 **
	9.52 **
	1.79
	-2.15
	-4.48
	42.84 **
	-26.53 **
	-36.08 **
	2.13

	Kashi Abha × NP  46 A
	19.84 **
	18.04 **
	13.10 **
	0.91
	-13.54 **
	23.14 **
	-26.42 **
	-34.96 **
	3.93

	Kashi Abha × Arka Lohit
	10.39 **
	5.66 **
	7.41 **
	-21.69 **
	-37.58 **
	-11.09 **
	-39.07 **
	-53.13 **
	-25.10 **

	Kashi Abha × Punjab Lal
	-11.83 **
	-19.52 **
	-9.40 **
	-50.46 **
	-50.90 **
	-28.80 **
	3.1
	-14.17 **
	37.15 **

	Kashi Abha × IC 572478
	5.60 **
	0.33
	-6.75 **
	36.61 **
	16.49 **
	65.91 **
	0.86
	-21.54 **
	25.37 **

	Kashi Abha × IC 572492
	4.47 *
	1.6
	-0.09
	-35.65 **
	-37.34 **
	-5.82 *
	-22.63 **
	-28.83 **
	13.72

	Kashi Abha × IC 537595
	-8.63 **
	-12.07 **
	-18.28 **
	-2.49
	-3.92
	36.85 **
	54.45 **
	25.87 **
	101.13 **

	Kashi Abha × IC 362028
	42.81 **
	39.74 **
	35.72 **
	5.43
	0.81
	43.58 **
	-23.77 **
	-31.92 **
	8.79

	Kashi Anmol × G4
	28.96 **
	8.00 **
	14.72 **
	2.21
	-15.26 **
	26.72 **
	2.4
	1.72
	21.90 *

	Kashi Anmol × NP 46 A
	8.37 **
	3.06
	9.47 **
	-16.41 **
	-17.73 **
	-16.39 **
	-5.85
	-6.95
	14.18

	Kashi Anmol × Arka Lohit
	27.66 **
	24.92 **
	32.68 **
	-33.06 **
	-37.75 **
	-38.74 **
	17.36 *
	0.83
	20.84 *

	Kashi Anmol × Punjab Lal
	-11.38 **
	-13.88 **
	-3.05
	-26.35 **
	-38.18 **
	-10.36 **
	-8.01
	-13.22 *
	3.99

	Kashi Anmol × IC 572478
	35.63 **
	21.23 **
	28.77 **
	-29.02 **
	-29.74 **
	-29.42 **
	29.87 **
	13.06
	35.49 **

	Kashi Anmol × IC 572492
	11.75 **
	7.60 **
	14.30 **
	7.95 *
	-10.69 **
	34.24 **
	-42.44 **
	-45.51 **
	-26.90 **

	Kashi Anmol × IC 537595
	3.89 *
	-6.02 **
	-0.18
	-15.87 **
	-28.00 **
	-0.45
	8.33
	-0.33
	19.44 *

	Kashi Anmol × IC 362028
	-13.88 **
	-17.56 **
	-12.44 **
	22.58 **
	7.70 *
	39.95 **
	23.73 **
	20.88 **
	51.86 **

	G4 × NP 46 A
	25.29 **
	10.39 **
	5.78 **
	-10.90 **
	-25.30 **
	12.19 **
	-21.33 **
	-22.25 **
	-4.59

	G4 × Arka Lohit
	27.57 **
	9.60 **
	11.42 **
	-9.29 **
	-29.09 **
	6.51 *
	3.91
	-10.72
	6.99

	G4 × Punjab Lal
	19.38 **
	-1.59
	10.78 **
	-56.19 **
	-56.94 **
	-35.33 **
	20.67 **
	13.83 *
	36.42 **

	G4 × IC 572478
	23.80 **
	15.92 **
	-3.01
	-24.80 **
	-37.25 **
	-5.76 *
	47.67 **
	28.56 **
	54.06 **

	G4 × IC 572492
	54.98 **
	35.04 **
	32.79 **
	-13.37 **
	-13.41 **
	30.16 **
	-29.02 **
	-32.80 **
	-9.85

	G4 × IC 537595
	10.75 **
	2.42
	-11.97 **
	-23.49 **
	-26.53 **
	10.34 **
	32.79 **
	22.17 **
	46.40 **

	G4 × IC 362028
	-12.94 **
	-23.74 **
	-25.93 **
	-30.00 **
	-34.72 **
	-1.95
	-32.63 **
	-34.18 **
	-17.31 *

	NP 46 A × Arka Lohit
	25.47 **
	20.09 **
	22.08 **
	32.40 **
	21.68 **
	22.88 **
	9.34
	-6.06
	12.58

	NP 46 A × Punjab Lal
	-22.28 **
	-29.05 **
	-20.14 **
	3
	-12.64 **
	26.69 **
	-28.45 **
	-32.50 **
	-19.11 *

	NP 46 A × IC 572478
	-10.31 **
	-14.79 **
	-20.80 **
	42.90 **
	42.53 **
	43.94 **
	-0.19
	-13.11 *
	4.13

	NP 46 A × IC 572492
	4.05 *
	1.19
	-0.49
	0.74
	-15.79 **
	26.58 **
	-15.91 **
	-20.40 **
	6.79

	NP 46 A × IC 537595
	19.17 **
	14.69 **
	6.59 **
	14.75 **
	-0.71
	37.27 **
	21.86 **
	12.11
	34.35 **

	NP 46 A × IC 362028
	-1.34
	-3.46
	-6.24 **
	4.24
	-7.37 *
	20.36 **
	-26.82 **
	-28.51 **
	-10.19

	Arka Lohit × Punjab Lal
	10.96 **
	4.56 *
	17.70 **
	9.33 **
	-13.13 **
	25.98 **
	24.18 **
	8.77
	15.58

	Arka Lohit × IC 572478
	11.68 **
	2.76
	2.32
	-15.90 **
	-22.18 **
	-21.82 **
	-1.18
	-6.15
	-16.64

	Arka Lohit × IC 572492
	21.22 **
	20.47 **
	19.96 **
	-25.03 **
	-41.21 **
	-11.63 **
	11.23
	-11.27
	19.04 *

	Arka Lohit × IC 537595
	55.68 **
	45.02 **
	44.41 **
	11.12 **
	-10.10 **
	24.29 **
	75.66 **
	57.54 **
	58.59 **

	Arka Lohit × IC 362028
	-15.99 **
	-17.02 **
	-17.37 **
	19.11 **
	-1.28
	28.28 **
	-2.88
	-20.56 **
	-0.2

	Punjab Lal × IC 572478
	-12.55 **
	-23.86 **
	-14.07 **
	-24.81 **
	-36.36 **
	-7.72 **
	-11.86
	-16.73 *
	-16.84

	Punjab Lal × IC 572492
	21.33 **
	13.53 **
	28.13 **
	-46.61 **
	-47.55 **
	-21.16 **
	-19.89 **
	-30.12 **
	-6.26

	Punjab Lal × IC 537595
	9.66 **
	-3.41
	9.01 **
	-30.09 **
	-31.71 **
	-0.98
	27.69 **
	27.18 **
	28.03 **

	Punjab Lal × IC 362028
	-3.93 *
	-10.63 **
	0.86
	-33.55 **
	-37.01 **
	-8.65 **
	-11.72
	-20.77 **
	-0.47

	IC 572478 × IC 572492
	-17.64 **
	-22.68 **
	-23.97 **
	5.19
	-12.07 **
	32.18 **
	44.45 **
	15.24 *
	54.59 **

	IC 572478 × IC 537595
	29.42 **
	29.15 **
	11.46 **
	24.46 **
	7.69 *
	48.88 **
	62.09 **
	45.37 **
	46.34 **

	IC 572478 × IC 362028
	1.27
	-4.37
	-7.13 **
	-2.41
	-13.28 **
	12.69 **
	-15.26 *
	-30.68 **
	-12.92

	IC 572492 × IC 537595
	-9.04 **
	-15.27 **
	-15.62 **
	-10.29 **
	-13.85 **
	29.39 **
	45.46 **
	25.10 **
	74.90 **

	IC 572492 × IC 362028
	10.99 **
	9.62 **
	9.16 **
	-12.12 **
	-18.05 **
	23.09 **
	-7.75
	-12.43 *
	22.44 *

	IC 537595 × IC 362028
	15.94 **
	9.48 **
	6.33 **
	-9.00 **
	-11.42 **
	21.57 **
	37.94 **
	23.79 **
	55.53 **

	
	
	
	
	
	
	
	
	
	


Table 7. Inbreeding depression response in F2
	F1
	Plant height
	Number of branches
	Days to 50 % flowering
	Days to fruiting
	Days to ripening
	Fruit length
	Fruit width
	Number of fruits plant-1
	Average fruit weight

	Kashi Abha × Kashi Anmol
	3.31
	14.38**
	-11.17
	-5.43
	-5.03
	5.62
	-1.61
	11.28
	-5.8**

	Kashi Abha × G4
	2.93
	11.04**
	-9.09
	-3.12
	-3.57
	5.86
	0.72
	8.97
	8.28**

	Kashi Abha × NP  46 A
	4.98
	22.86**
	-6.60
	-2.27
	-5.49
	0.85
	8.83
	9.30
	5.34**

	Kashi Abha × Arka Lohit
	5.00
	15.78**
	-8.60
	-2.87
	-6.60
	3.98
	0.34
	10.86
	5.38**

	Kashi Abha × Punjab Lal
	5.97
	6.32**
	-3.37
	-6.22
	-3.01
	13.87**
	6.39
	8.96
	9.14**

	Kashi Abha × IC 572478
	4.13
	25.04**
	-4.68
	-2.98
	-1.82
	8.55*
	2.51
	10.17
	2.17**

	Kashi Abha × IC 572492
	4.13
	-0.38
	-1.07
	-1.24
	-3.47
	0.76
	-6.22
	7.93
	4.19**

	Kashi Abha × IC 537595
	3.28
	-1.93
	-11.57
	-4.80
	-2.44
	8.77*
	-1.99
	9.49
	5.35**

	Kashi Abha × IC 362028
	4.68
	17.75**
	-9.32
	-12.32
	-2.80
	4.60
	-2.36
	9.37
	4.45**

	Kashi Anmol × G4
	3.58
	2.65
	-1.88
	-1.99
	-1.68
	5.00
	-15.61
	14.28
	1.2**

	Kashi Anmol × NP 46 A
	18.29
	20.59**
	-10.71
	-7.58
	-4.97
	2.20
	3.55
	9.55
	5.56**

	Kashi Anmol × Arka Lohit
	6.89
	4.93*
	-10.61
	-11.09
	-4.32
	4.33
	8.89
	7.65
	-1.06**

	Kashi Anmol × Punjab Lal
	0.78
	7.69**
	-0.72
	-7.22
	-5.36
	2.87
	9.85
	8.46
	5.38**

	Kashi Anmol × IC 572478
	3.35
	20.3**
	-3.77
	-4.41
	-2.59
	0.41
	-0.26
	6.83
	2.08**

	Kashi Anmol × IC 572492
	2.47
	18.58**
	-1.16
	-2.86
	-3.70
	-5.01
	-0.56
	8.82
	-1.62**

	Kashi Anmol × IC 537595
	1.92
	16.01**
	-2.58
	-14.76
	3.72
	9.70**
	-6.33
	9.23
	-1.42**

	Kashi Anmol × IC 362028
	3.80
	23.33**
	0.27
	-2.02
	-5.42
	1.81
	-9.54
	7.91
	4.11**

	G4 × NP 46 A
	6.88
	17.17**
	-2.25
	3.41
	-2.37
	4.91
	-15.36
	9.15
	5.52**

	G4 × Arka Lohit
	0.05
	3.32
	-4.89
	-1.31
	-9.26
	0.65
	-13.67
	8.79
	4.31**

	G4 × Punjab Lal
	6.60
	10.33**
	-3.73
	-6.06
	-6.10
	5.45
	-10.03
	9.07
	-6.62**

	G4 × IC 572478
	14.61
	15.53**
	-2.12
	-6.37
	-4.19
	2.66
	2.04
	8.26
	5.67**

	G4 × IC 572492
	-3.68
	14.11**
	-8.58
	-4.19
	-1.06
	0.57
	11.83
	8.26
	9.45**

	G4 × IC 537595
	1.91
	10.89**
	-4.95
	-3.06
	-3.27
	1.02
	7.73
	9.26
	4.66**

	G4 × IC 362028
	-0.20
	12.78**
	-9.68
	-15.66
	-9.82
	1.97
	4.84
	9.93
	0.92**

	NP 46 A × Arka Lohit
	12.74
	36.67**
	-13.20
	-2.15
	-5.73
	2.11
	7.48
	13.15
	-3.78**

	NP 46 A × Punjab Lal
	2.77
	30.76**
	-1.82
	-4.69
	-3.14
	-0.14
	14.93
	8.50
	-3.31**

	NP 46 A × IC 572478
	4.73
	16.79**
	-5.78
	-8.53
	-4.78
	9.83**
	-8.21
	8.21
	5.85**

	NP 46 A × IC 572492
	4.47
	10.75**
	-6.81
	-12.33
	-7.34
	5.38
	9.95
	9.12
	6.53**

	NP 46 A × IC 537595
	3.66
	-1.56
	-7.43
	-3.44
	-1.78
	0.90
	5.04
	9.18
	7.55**

	NP 46 A × IC 362028
	6.29
	12.76**
	-3.51
	-3.72
	-2.50
	6.20
	-1.06
	10.23
	4.92**

	Arka Lohit × Punjab Lal
	3.70
	31.31**
	-9.55
	-2.78
	-2.46
	6.58
	7.39
	8.21
	5.14**

	Arka Lohit × IC 572478
	15.09
	15.98**
	-12.64
	-9.18
	-9.24
	0.54
	3.60
	0.79
	-2.4**

	Arka Lohit × IC 572492
	15.42
	18.87**
	-12.59
	-13.23
	-8.44
	0.47
	8.46
	7.44
	-1.98**

	Arka Lohit × IC 537595
	5.03
	10.48**
	-2.54
	-3.39
	-5.77
	10.47**
	14.24
	8.54
	5.39**

	Arka Lohit × IC 362028
	3.82
	17.01**
	-4.89
	-8.78
	-0.85
	5.63
	11.38
	8.37
	6.32**

	Punjab Lal × IC 572478
	4.58
	27.82**
	-0.43
	-3.89
	-6.75
	0.17
	-12.50
	9.29
	9.55**

	Punjab Lal × IC 572492
	5.94
	22.06**
	-4.26
	-8.77
	-7.58
	4.58
	15.40
	8.66
	-2.41**

	Punjab Lal × IC 537595
	2.68
	8.00**
	-3.17
	1.41
	-5.90
	1.31
	8.60
	9.71
	3.89**

	Punjab Lal × IC 362028
	9.99
	25.88**
	5.40
	-0.34
	-0.15
	9.84**
	7.64
	8.75
	3.55**

	IC 572478 × IC 572492
	7.82
	18.97**
	-4.33
	1.31
	-3.21
	7.73*
	16.67
	11.48
	6.22**

	IC 572478 × IC 537595
	5.18
	17.65**
	-9.71
	-6.07
	-11.96
	6.26
	-4.00
	7.96
	4.62**

	IC 572478 × IC 362028
	4.63
	4.35
	-7.71
	-0.05
	-1.45
	7.86*
	-2.08
	9.55
	6.4**

	IC 572492 × IC 537595
	11.22
	21.99**
	-9.41
	-8.01
	-7.35
	3.73
	0.91
	8.58
	-0.58**

	IC 572492 × IC 362028
	3.26
	8.39**
	-6.19
	-4.31
	0.06
	1.85
	9.27
	9.63
	4.56**

	IC 537595 × IC 362028
	5.44
	25.00**
	-7.09
	-7.22
	-1.82
	7.72*
	17.27
	5.55
	3.92**



Table 8. Inbreeding depression response in F2
	F1
	Number of seeds fruit-1
	Yield per plant
	Yield per hectare
	Ascorbic acid content
	Capsaicin content
	Capsanthin content
	Oleoresin content
	Leaf curl virus incidence
	Fruit rot incidence

	Kashi Abha × Kashi Anmol
	10.11
	6.10
	6.10
	8.00
	6.76
	10.38
	19.24**
	-9.49
	3.10

	Kashi Abha × G4
	14.07
	16.55**
	16.55**
	3.57
	4.44
	6.00
	10.91**
	4.12
	-9**

	Kashi Abha × NP  46 A
	13.45
	14.27**
	14.27**
	7.74
	13.76
	14.71
	16.35**
	-5.04
	-1.02

	Kashi Abha × Arka Lohit
	3.77
	15.54**
	15.54**
	9.53
	9.36
	8.07
	6.61**
	-19.86
	-13.42**

	Kashi Abha × Punjab Lal
	32.1*
	17.26**
	17.26**
	7.88
	-0.43
	10.70
	18.26**
	-19.21
	-1.84

	Kashi Abha × IC 572478
	19.32
	12.08**
	12.08**
	6.33
	6.41
	17.42
	13.55**
	18.22
	10.2**

	Kashi Abha × IC 572492
	0.94
	12.22**
	12.22**
	2.33
	14.65
	12.54
	6.44**
	16.48
	0.53

	Kashi Abha × IC 537595
	11.31
	14.27**
	14.27**
	8.45
	1.01
	6.36
	16.93**
	12.39
	7.15*

	Kashi Abha × IC 362028
	21.45
	13.4**
	13.4**
	7.70
	18.36
	12.75
	10.63**
	-2.23
	-4.04

	Kashi Anmol × G4
	8.80
	15.18**
	15.18**
	3.79
	2.56
	17.72
	21.44**
	17.43
	0.33

	Kashi Anmol × NP 46 A
	3.84
	14.59**
	14.59**
	9.94
	0.61
	2.31
	14.5**
	3.27
	10.03**

	Kashi Anmol × Arka Lohit
	12.17
	6.89*
	6.89*
	11.52
	31.06
	9.00
	4.34
	-59**
	7.05*

	Kashi Anmol × Punjab Lal
	16.35
	13.49**
	13.49**
	4.56
	-43.40
	5.53
	-0.11
	-18.86
	3.27

	Kashi Anmol × IC 572478
	-1.97
	8.78**
	8.78**
	9.84
	41.98
	7.97
	7.31**
	-16.34
	25.41**

	Kashi Anmol × IC 572492
	1.82
	7.15*
	7.15*
	10.38
	13.51
	13.55
	27.17**
	1.32
	-27.78**

	Kashi Anmol × IC 537595
	16.68
	8.09*
	8.09*
	4.92
	6.57
	2.22
	12.22**
	-47.26**
	-8.47**

	Kashi Anmol × IC 362028
	14.42
	11.71**
	11.71**
	1.85
	1.54
	3.71
	3.79
	7.14
	4.52

	G4 × NP 46 A
	11.87
	14.29**
	14.29**
	7.93
	1.04
	5.97
	0.26
	28.96*
	-0.07

	G4 × Arka Lohit
	16.88
	12.79**
	12.79**
	1.07
	4.94
	14.57
	20.34**
	-12.56
	0.81

	G4 × Punjab Lal
	9.97
	2.77
	2.77
	5.51
	4.62
	6.96
	-1.10
	-61.79**
	-3.56

	G4 × IC 572478
	8.74
	13.27**
	13.27**
	8.86
	15.94
	1.24
	0.53
	-21.32
	23.12**

	G4 × IC 572492
	21.17
	16.86**
	16.86**
	7.52
	5.26
	3.92
	29.09**
	30.87*
	-10.71**

	G4 × IC 537595
	18.71
	13.94**
	13.94**
	6.29
	8.19
	5.44
	21.26**
	-21.45
	2.68

	G4 × IC 362028
	4.12
	10.72**
	10.72**
	1.21
	4.71
	2.40
	7.31**
	-43.73**
	4.43

	NP 46 A × Arka Lohit
	13.82
	9.9**
	9.9**
	6.96
	6.06
	10.28
	10.03**
	14.35
	11.53**

	NP 46 A × Punjab Lal
	13.25
	5.74
	5.74
	10.84
	-6.85
	15.31
	-39.35**
	25.21
	0.74

	NP 46 A × IC 572478
	6.76
	13.58**
	13.58**
	4.82
	9.09
	6.96
	-53.72**
	18.59
	5.05

	NP 46 A × IC 572492
	7.76
	14.96**
	14.96**
	6.15
	14.36
	9.71
	-11.82**
	-8.09
	-5.17

	NP 46 A × IC 537595
	3.77
	15.96**
	15.96**
	2.43
	5.63
	18.17
	-17.39**
	21.75
	32.31**

	NP 46 A × IC 362028
	5.28
	14.65**
	14.65**
	7.14
	13.45
	10.81
	9.41**
	-1.69
	-24.31**

	Arka Lohit × Punjab Lal
	9.07
	13.03**
	13.03**
	6.02
	9.90
	16.33
	35.05**
	-7.71
	-2.53

	Arka Lohit × IC 572478
	14.33
	-1.68
	-1.68
	8.27
	22.48
	23.74
	16.74**
	-65.99**
	-18.85**

	Arka Lohit × IC 572492
	7.25
	5.55
	5.55
	2.14
	4.32
	7.46
	37.38**
	-1.22
	28.64**

	Arka Lohit × IC 537595
	16.51
	12.82**
	12.82**
	7.81
	16.91
	13.93
	29.31**
	-15.91
	24.18**

	Arka Lohit × IC 362028
	16.19
	13.45**
	13.45**
	7.37
	5.56
	10.69
	16.48**
	37.5**
	3.54

	Punjab Lal × IC 572478
	5.72
	18.22**
	18.22**
	3.32
	9.78
	10.18
	9.62**
	-3.61
	1.20

	Punjab Lal × IC 572492
	20.07
	5.17
	5.17
	8.13
	12.12
	5.33
	29.71**
	-33.37*
	11.08**

	Punjab Lal × IC 537595
	36.27*
	13.36**
	13.36**
	3.53
	6.11
	11.31
	-0.52
	18.48
	13.73**

	Punjab Lal × IC 362028
	21.27
	12.26**
	12.26**
	7.80
	4.44
	8.03
	16.85**
	-46.62**
	-2.74

	IC 572478 × IC 572492
	21.28
	17.32**
	17.32**
	7.43
	2.87
	8.71
	-30.84**
	7.50
	2.33

	IC 572478 × IC 537595
	-1.04
	12.01**
	12.01**
	3.79
	4.88
	4.72
	13.16**
	28.24*
	0.36

	IC 572478 × IC 362028
	25.61
	15.37**
	15.37**
	10.67
	-1.52
	5.03
	18.24**
	28.85*
	-22.4**

	IC 572492 × IC 537595
	21.38
	8.05*
	8.05*
	9.74
	2.56
	21.21
	18.26**
	12.78
	-0.80

	IC 572492 × IC 362028
	16.90
	13.73**
	13.73**
	5.77
	1.75
	3.90
	23.57**
	30.77*
	-8.37**

	IC 537595 × IC 362028
	18.99
	9.54**
	9.54**
	6.44
	11.11
	9.55
	19.3**
	16.00
	7.93**
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