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Morphological and biochemical characterization of bell pepper genotypes for growth, yield and quality attributes under the Terai Zone of West Bengal


ABSTRACT
Bell pepper is an important high-value vegetable crop grown mainly during the winter season, providing substantial economic returns to small and marginal farmers. The present study aimed to evaluate the diverse bell pepper genotypes for different horticultural traits and to identify superior genotypes suitable for cultivation under the Terai agro-ecological conditions of West Bengal. The experiment was designed in Randomized Complete Block Design (RCBD) at the Instructional Farm, Uttar Banga Krishi Vishwavidyalaya, Pundibari, Cooch Behar, West Bengal, during the winter season of 2023–24. The results showed the highly significant differences were observed among genotypes for all traits studied. Genotype Super Wonder recorded the highest yield per plant (603.42 g) and yield per hectare (205.16 q/ha), coupled with maximum average fruit weight (107.56 g) and fruit length (9.92 cm). California Wonder exhibited superior performance for plant vigour, yield (571.59 g/plant) and highest ascorbic acid content (151.42 mg/100 g). Arka Basant produced the maximum number of fruits per plant (10.13) and showed early marketable maturity (81.40 days). Higher total soluble solids were recorded in 2022/Cap/Variety 2 and 2022/Cap/Variety 6 (7.00 °Brix), while Pusa Capsicum-1 and 2022/Cap/Variety 7 exhibited superior pericarp thickness and lobe number. The study identified Super Wonder, California Wonder and Arka Basant as superior genotypes for yield and economic traits, while selected advanced lines excelled in quality attributes. These genotypes are recommended for large-scale cultivation to enhance bell pepper productivity and profitability in the Terai zone of West Bengal.
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Introduction
Bell pepper (Capsicum annuum L.), popularly known as sweet pepper, capsicum or ‘Shimla Mirch’, is an annual, herbaceous and high-value vegetable crop of significant global economic importance. It belongs to the family Solanaceous with diploid chromosome (2n = 2x = 24).  Bell pepper fruits are typically blocky, square or triangular, characterized by thick pericarp tissue and three to four lobes. Unlike pungent relatives, bell peppers do not develop capsaicin-secreting glands on the placental tissue (Ishikawa, 2003), which accounts for their non-pungent flavour and widespread use as a versatile fruit vegetable consumed raw or cooked in a variety of culinary preparations. Capsicum fruits are an excellent source of many naturally synthesized, health-promoting bioactive compounds, particularly vitamins C and E, β-carotene and various phenolic constituents, carotenoids and xanthophylls, all of which contribute to their significant nutraceutical value (Agarwal et al., 2007; Hassan et al., 2019). 
	Economically, bell pepper is a high-value and lucrative vegetable crop that commands premium market prices compared to traditional vegetables. In the Terai zone of West Bengal, it is mainly cultivated during the winter season; however, year-round demand offers significant scope for income enhancement through improved production practices and better varietal selection. Despite its commercial importance, productivity remains limited due to the absence of region-specific, high-yielding and stress-resilient varieties and a narrow genetic base, which increases vulnerability to biotic and abiotic stresses (Salgotra and Chauhan, 2023).  Although several studies have been done to evaluate the bell pepper genotypes for growth, yield and quality traits in specific regions, however in the Terai zone of West Bengal that work may not be use full due to its unique agro-ecological niche. Consequently, genotypes that perform well in other regions-even within the same state- often fail to exhibit stable or predictable performance due to the strong Genotype × Environment (G × E) interactions prevalent in the Terai ecosystem (Williams et al., 2008; Datta & Jana, 2010). This emphasizes a significant research gap concerning the systematic evaluation and genetic characterization of bell pepper genotypes specifically adapted to this region.
Furthermore, consumer preferences continue to evolve, with increasing demand for typical bell-shaped fruits of moderate size, high nutritional quality and improved resistance or tolerance to pests and diseases. Meeting these requirements necessitates genetic restructuring and broadening of the existing germplasm base to enhance productivity and quality attributes. As a high-value vegetable and an increasingly important off-season crop, bell pepper requires sustained breeding efforts to develop and identify varieties with superior yield potential, enhanced nutraceutical composition and resilience to environmental stressors. Addressing these multifaceted gaps calls for the comprehensive evaluation of diverse genotypes of bell pepper under Terai zone to determine their suitability for winter and off-season cultivation. Such assessments are crucial not only for identifying superior genotypes for direct dissemination to the farming community. Therefore, the present investigation was undertaken with the primary objective of evaluate the different genotypes of bell pepper for their horticultural performance under the Terai agro-ecological environment. 
MATERIALS AND METHODS
The present field experiment was carried out at Instructional Farm, Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch Behar, West Bengal, during the winter season of 2023-24. It is situated in the Terai agro climatic region of West Bengal at 26°19' N latitude and 89°23' E longitude. The elevation of the area is approximately 43 meters above the mean sea level. The experimental material consisted of 16 diverse genotypes of bell pepper collected from different sources: ICAR- IIVR Varanasi, IARI Regional Station Katrain, Himachal Pradesh, ICAR- IIHR Bangalore and Private seeds companies. The experiment was designed in Randomized Complete Block Design (RCBD) comprising three replications to ensure robust statistical analysis and control for variability within the experimental units. The seedlings of each genotype were transplanted on first fortnight of November, 2023, at a spacing of 50 × 50 cm in a plot size of 2.50 m × 1.50 m. Data was collected from five randomly chosen plants in each plot or treatment and the average were computed to find the mean value for all characteristics being studied in each replication. The observations were recorded for various horticultural and yield traits (Table 1,2). The ascorbic acid content (mg/100 gm) of fruit was determined as per method given by Ranganna (1986). All the analyzed data were subjected to Duncan's Multiple Range Test (DMRT) for mean comparison at a 5% level of significance using R Studio, version 4.3.1.
3. RESULTS AND DISCUSSION
3.1 Analysis of variance
Analysis of variance (ANOVA) was carried out to test the significance of variance among 16 diversified genotypes of bell pepper for all seventeen traits. The mean sum of squares for all traits is represented in Analysis of variance revealing significant differences among the material, used in the present investigation, for all the seventeen characters (Table 1) studied viz; plant height (cm), primary branches per plant, secondary branches per plant, days to flowering, days to 50% flowering, days to marketable maturity, fruit per plant, average fruit weight, fruit length, fruit width, fruit shape index, pericarp thickness(mm), number of lobes per fruit, number of seeds per fruit, total soluble solids, ascorbic acid (mg/100gm), yield per plant(gm) which indicated wide spectrum of variation among the genotypes. Similar types of results were also reported by Sood et al. (2009), Kumari, (2013), Ankita et al. (2017) and Kanwar et al. (2018).








Table 1: Analysis of variance (mean sum of squares) for different horticultural traits of bell pepper
	Character
	Replications
(df = 2)
	Genotypes
(df = 15)
	Error
(df = 30)

	Plant height (cm)
	2.18
	71.81*
	6.05

	Primary branches per plant 
	0.01
	0.34*
	0.09

	Secondary branches per plant
	0.05
	0.90*
	0.32

	Days to 50% flowering 
	2.41
	75.41*
	3.69

	Days to marketable maturity 
	16.14
	55.85*
	5.46

	Number of fruits per plant 
	0.01
	3.09*
	0.03

	Average fruit weight (g)
	2.97
	1297.57*
	6.34

	Yield per plant (gm)
	14.26
	42527.87*
	94.55

	Fruit length (cm)
	0.13
	5.79*
	0.09

	Fruit width (cm)
	0.03
	2.93*
	0.07

	Fruit shape index
	0.00
	0.11*
	0.00

	Pericarp thickness (mm)
	0.01
	1.65*
	0.01

	Number of lobes per fruit 
	0.12
	0.94*
	0.16

	Number of seeds per fruit 
	36.17
	3732.07*
	8.95

	TSS (0Brix)
	0.22
	1.63*
	0.14

	Ascorbic acid 
(mg/100 gm of fresh fruit)
	3.28
	1484.47*
	21.44

	Yield (q/ha)
	11.54
	4348.46*
	11.84


Significant at 5% level of significance, df = degrees of freedom
3.2 Morpho- phenological characteristics 
3.2.1 Plant height (cm)
Plant height is an important growth characteristic that determines canopy structure, light interception and overall plant vigour in bell pepper. The results showed that all genotypes differed significantly (table 1), highest plant height was recorded in the genotype 2022/Cap/Variety - 4 (64.50 cm) which was statistically at-par with genotypes Arka Basant (63.78 cm) and California Wonder (60.33 cm), along with 2022/Cap/Variety 3 (59.50 cm) and 2022/Cap/Variety 1(58.93 cm). The lowest plant height was recorded in Vasudha (45.85 cm). Similar genotypic variability in capsicum plant height was also reported by Sharma et al. (2017), who recorded a range of 40 - 68.26 cm under open-field conditions.
3.2.2 Primary and secondary branches per plant
Primary branching plays an important role in determining the architectural framework of a bell pepper plant and its capacity to bear maximum number of fruits. Among different genotypes, 2022/Cap/Variety 5 (3.60) exhibited the maximum number of primary branches, followed closely by 2022/Cap/Variety 6 (3.20), 2022/Cap/Variety 3 (3.17) and 2022/Cap/Variety 7 (3.07) while the lowest number of branches was noted in Super Wonder (2.40) (table 1). Comparable patterns of genotypic variation in branching capacity were documented by Negi et al. (2018), who reported branching ranges of 2.6 - 3.8 branches per plant in different capsicum lines.
Secondary branching contributes substantially to the formation of productive nodes in capsicum and the genotypes displayed noticeable diversity for this character. Golden Green (5.13) recorded the highest number of secondary branches, closely followed by 2022/Cap/Variety 1(5.00) and Super Wonder (5.00), with California Wonder (4.87) and 2022/Cap/Variety 7 (4.73) also performing at comparable levels. The lowest branching was seen in 2022/Cap/Variety 3 (3.47) and Pusa Capsicum - 1 (3.50), indicating relatively limited shoot multiplication. Genotypes such as Golden Green and Cap/var/1, which maintained a higher order of branching, appear inherently more efficient in generating auxiliary shoots, a trait often associated with stronger assimilate distribution. Earlier observations by Varsha et al., (2023) and Deep, (2025) also documented a similar range of 3.4 -6.2 secondary branches among promising capsicum lines.
3.2.3 Days to 50% flowering and days to marketable maturity 
The onset of early flowering is a critical phenological characteristics in bell pepper, especially because earlier flowering often results into earlier market entry and better price realization. The genotypes exhibited significant differences in flowering time (table 1). The earliest flowering was recorded in Golden Green (43.00 days), followed by Pusa Capsicum - 1 (44.67 days) and Arka Mohini (47.00 days), while 2022/Cap/Variety 2 (62.33 days) and Vasudha (59.67 days) required the longest duration to reach 50% flowering, indicating delayed reproductive initiation. Earlier significant variability was noted by Arti et al. (2022), who reported flowering initiation between 43 - 52 days in diverse capsicum genotypes. The time required to reach marketable maturity is a critical trait for growers, as early-maturing genotypes help capture premium price in market. The earliest maturity occurred in Pusa Capsicum - 1 (78.60 days), followed by Arka Basant (81.40 days) and Arka Mohini (82.53 days), with these genotypes showing a clear advantage for early harvest. In contrast, Green Capsicum (94.80 days) exhibited the longest duration to marketable maturity.	 
3.3 Yield and yield attributing characteristics  
3.3.1 Fruit length (cm)	
Fruit length is a major yield attributing character that influences both consumer preference and grading standards in bell pepper. The genotypes displayed notable diversity in this trait (Table 3). The genotype, Super Wonder (9.92 cm) recorded the longest fruit. It was followed by California Wonder (7.40 cm), 2022/Cap/Variety 2 (7.33 cm) and Arka Mohini (7.23 cm), which also produced comparatively elongated fruits. Shorter fruits were observed in 2022/Cap/Variety 3 (4.19 cm), Golden Green (4.53 cm) and Vasudha (4.54 cm).  The pronounced fruit elongation in Super Wonder suggests a strong genetic predisposition for larger fruit morphology, which is often favoured in fresh markets due to better appearance and packing efficiency. Comparable variability in fruit length across bell pepper genotypes was reported by Rana et al. (2015), noting a range of 4.37 - 9.03 cm in different bell pepper genotypes.
3.3.2 Fruit width (cm)	
Fruit width is an essential dimensional trait in bell pepper, influencing both market grading and consumer acceptance. The genotypes revealed significant variation in fruit girth (table 3). 2022/Cap/Variety 7 (7.85 cm) produced the maximum fruit width, followed closely by Pusa Capsicum - 1 (7.48 cm) and 2022/Cap/Variety 5 (7.18 cm) and the genotype, Vasudha (4.49 cm), Green Capsicum (4.53 cm) and Golden Green (5.14 cm) exhibited the minimum fruit width. The wider fruits observed in 2022/Cap/Variety 7 and related high-performing genotypes point toward a stronger expression of fruit expansion traits, which often contributes to better visual appeal and improved packing efficiency. Earlier findings by Sultan et al. (2020) recorded a comparable range of 6.49-7.28 among coloured capsicum lines.
3.3.3 Fruit shape index 
Fruit shape index, the ratio of fruit length to width, is a useful indicator of fruit form and helps classify genotypes according to market-preferred shapes. Considerable variation was observed among the genotypes (Table 3). Super Wonder (1.52) recorded the most elongated fruits, followed by Arka Mohini (1.23) and 2022/Cap/Variety 2 (1.22), with Arka Basant, California Wonder and Green Capsicum also showing moderately high ratios (1.18 - 1.19). More rounded fruit types were seen in 2022/Cap/Variety 3 (0.81), 2022/Cap/Variety 5 (0.83) and 2022/Cap/Variety 6 and Golden Green (0.88). The higher FSI in Super Wonder reflects its genetic orientation toward elongated fruit morphology, while lower-index genotypes exhibit blockier forms. Elongated fruits (higher FSI) are often preferred in fresh markets and processing industries for their uniform slicing and attractive appearance, whereas lower FSI values indicate blocky fruits, which are favoured in stuffing and salad markets. In breeding programmes, FSI provides a reliable measure to differentiate genotypes and to select lines that match targeted market requirements. Similar variability in fruit shape was noted by Banerjee et al. (2021), who reported FSI values ranging from 1.10 to 2.19 in diverse bell pepper lines.
3.3.4 Pericarp thickness (mm)	
Pericarp thickness is an important quality trait in bell pepper, as a firmer and thicker pericarp enhances fruit shelf-life, transport resilience and consumer appeal. The genotypes showed clear differences in this trait. 2022/Cap/Variety 7 (6.11 mm) recorded the thickest pericarp, followed by Pusa Capsicum - 1 (5.72 mm), Arka Mohini (5.38 mm) and California Wonder (5.34 mm), all forming the superior group. Thinner pericarps were observed in Arka Basant (3.63 mm), 2022/Cap/Variety 3 (3.87 mm) and 2022/Cap/Variety 1(3.93 mm). The more substantial pericarp in 2022/Cap/Variety 7 and top-performing genotypes reflects a stronger structural buildup; a feature associated with improved storability and reduced mechanical injury during handling. Similar levels of variation were reported by Sharma et al. (2029), who documented pericarp thickness ranging from 3.09 - 5.98 mm in diverse bell pepper cultivars.
3.4.5 Number of lobes per fruit	
 	The number of lobes is an important morphological attribute in bell pepper, as lobe number directly influences fruit grading, fruits with 2 - 3 lobes are generally categorized as B-grade, whereas 3 - 4 lobed fruits fall under A-grade (Hebbar et al., 2011). Clear variation was observed among the genotypes (Table 3). Pusa Capsicum - 1 (5.40) recorded the highest lobe number, followed by Green Capsicum (5.07), placing them in the multi-lobed premium category. Genotypes such as 2022/Cap/Variety 1 (4.67), Arka Mohini (4.47), Arka Basant / Super Wonder (4.40) and 2022/Cap/Variety 3 (4.33) exhibited desirable 3 - 4 lobe profiles. Lower lobe counts were seen in Indira (3.27), Vasudha (3.53) and 2022/Cap/Variety 5 and 2022/Cap/Variety 6 (3.73), suggesting a tendency toward B-grade fruit formation. The pronounced lobe development in Pusa Capsicum - 1 and Green Capsicum reflects stronger genetic expression for fruit segmentation, contributing to uniformity and enhanced consumer appeal. Comparable variability was documented by Sood et al. (2009), who reported that number of lobes per fruits ranging between 2.13 - 4.07 in cultivated bell pepper lines.
3.4.6 Number of seeds per fruit	
Seed count per fruit is a useful indicator of ovule fertility and internal fruit development and it often reflects the overall physiological robustness of a genotype. The genotypes California Wonder (141.36 seeds) and Indira (141.32 seeds) recorded the highest seed numbers, followed closely by Super Wonder (129.13) and 2022/Cap/Variety 4 (115.12) while lower values occurred in Pusa Capsicum - 1 (45.87), 2022/Cap/Variety 3 (48.13) and 2022/Cap/Variety 5 (49.20), indicating reduced seed set (Table 3). Earlier studies by Rana et al. (2015) also reported substantial genotypic variation in seed count in bell pepper genotypes.
3.3.7 Number of fruits per plant 	
 	Fruit per plant is a major determinant of yield potential in bell pepper and the genotypes displayed wide differences. The genotype Arka Basant recorded the highest fruit set per plant (10.13 fruits), followed by 2022/Cap/Variety 6 (8.20) and California Wonder (8.00), while the genotype Pusa Capsicum - 1 (5.93) and Indira (6.20) bore the fewest fruits, indicating reduced fruiting efficiency (Table 3).  The higher fruit number in Arka Basant reflects its stronger flowering propensity and better fruit retention ability under these conditions. A similar variation in fruit number among capsicum genotypes was reported by Sultan et al. (2019) and Banerjee et al., (2023), who documented values ranging from 6.00 -15.02 fruits per plant among different genotypes.
3.3.8 Average fruit weight (gm)	
 	Regarding average fruit weight among different genotypes Super Wonder (107.56 g) emerged as the most robust performer, producing significantly heavier fruits. It was followed by California Wonder (90.87 g), Pusa Capsicum – 1 (88.41 g) which also registered appreciably high fruit weights. Conversely, the genotypes, Vasudha (34.38 g), Golden Green (38.90 g) and Green Capsicum (46.15 g) produced lowest average fruit weight (Table 3). The superiority of Super Wonder in terms of fruit weight suggests a stronger sink strength and better resource allocation during fruit development. Similar variation in fruit weight has been reported by Rana et al. (2018), who recorded a range of 22.44 - 81.93 g among diverse capsicum genotypes.
3.3.9. Yield per plant (gm)	
 	Yield per plant is the ultimate expression of a genotype’s productivity, integrating its branching pattern, fruit number and fruit weight. The genotypes exhibited substantial differences in yield performance. Super Wonder (603.42 g) recorded the highest yield, clearly distinguishing itself from all other entries. It was followed by California Wonder (571.59 g), and Arka Basant (501.40 g) while the Vasudha (187.02 g) and Green Capsicum (243.20 g) produced comparatively lowest yields (Table 3). The high yield performance of Super Wonder likely reflects a favourable combination of fruit number and superior fruit weight, enabling efficient conversion of assimilates into harvestable produce. Similar yield variability among capsicum genotypes was noted by Sood et al. (2009), who reported yields ranging between 145.60 - 513.50 g per plant different bell pepper genotypes. Similar results also reported by Banerjee et al., (2023) and Rai et al., (2025).
3.3.10 Yield per hectare (q/ha)	
 	Yield per hectare provides the most practical measure of a genotype’s field performance, integrating productivity. The genotypes varied widely in their yield potential. Super Wonder (205.16 q/ha) achieved the highest yield, followed by California Wonder (194.34 q/ha) and lowest yield was recorded in Vasudha (63.59 q/ha) (Table 3). Comparable yield variability among capsicum genotypes was noted by Sharma et al. (2017), who reported productivity ranging from 97.78 to 301.23 q/ha under open-field conditions of Solan HP.
3.4 Quality characteristics 	
 	Total soluble solids represent an important biochemical index in bell pepper, reflecting sweetness, flavour intensity and consumer acceptability. The genotypes differed noticeably in their TSS content (Table 3). The highest value (7.00°Brix) was recorded by 2022/Cap/Variety 2 and 2022/Cap/Variety 6 followed by 2022/Cap/Variety 7 (6.67°Brix), 2022/Cap/Variety 1 (6.50°Brix) and Arka Mohini (6.47°Brix). Intermediate levels were observed in Pusa Capsicum - 1 (6.23°Brix) and California Wonder (6.25°Brix), while lower TSS content appeared in Super Wonder (5.00°Brix), Indira (5.00°Brix), 2022/Cap/Variety 3 (5.01°Brix) and Golden Green (5.10°Brix).The elevated TSS values in 2022/Cap/Variety 2 and 2022/Cap/Variety 6  indicate stronger accumulation of soluble metabolites, which contributes to improved flavour quality. Comparable ranges were documented by Bhunia, (2024), who reported TSS variation of 5.24 - 8.23 °Brix among different bell pepper genotypes under C-Block Farm of Bidhan Chandra Krishi Viswavidyalaya, Kalyani, Nadia West Bengal condition.
Ascorbic acid is a key nutritional quality parameter in bell pepper, contributing to antioxidant value, consumer appeal and health benefits. The genotypes exhibited marked variability in vitamin C concentration (Table 3). California Wonder (151.42 mg/100 g) recorded the highest ascorbic acid content, followed by 2022/Cap/Variety 5  (142.04 mg/100 g), Pusa Capsicum - 1 (140.66 mg/100 g) and 2022/Cap/Variety 6  (139.88 mg/100 g) while the genotype 2022/Cap/Variety 3 (85.09 mg/100 g), Green Capsicum (88.57 mg/100 g) and 2022/Cap/Variety 2 (90.21 mg/100 g) exhibited minimum ascorbic acid content. Such broad variation aligns with the findings of Sharma et al. (2010), who reported ascorbic acid contents ranging from 83.18 to 187.22 mg/100 g among diverse bell pepper cultivars.
4.Conclusion 
The present investigation revealed considerable variability among bell pepper genotypes for growth, yield and quality traits under the Terai agro-ecological conditions of West Bengal. Among the evaluated genotypes, Super Wonder emerged as the best performer for yield per plant and yield per hectare, owing to its significantly higher average fruit weight, fruit length and favourable fruit shape index. California Wonder exhibited consistently superior performance for multiple traits, including plant vigour, fruit weight, yield and the highest ascorbic acid content, highlighting its combined advantage of productivity and nutritional quality. The present study suggested that the bell pepper genotypes Arka Basant and California Wonder emerged as the best in terms of number of fruits per plant, contributing directly to higher yield. Arka Basant also showed early marketable maturity, offering an advantage for early harvest and better price realization. For quality attributes, 2022/Cap/Variety 2 and 2022/Cap/Variety 6 recorded higher TSS, while Pusa Capsicum-1 and 2022/Cap/Variety 7 excelled in pericarp thickness and lobe number. Hence, the above genotypes should be promoted for large-scale cultivation to obtain maximum economic return from bell pepper cultivation in the Terai zone of West Bengal.
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Table 2: Performance of bell pepper genotypes for different morpho- phenological parameters
	Genotypes
	Plant height (cm)
	Primary branches
per plant
	Secondary branches
Per plant
	Days to first flowering
	Days to 50% flowering
	Days to marketable maturity

	Vasudha
	45.80g
	2.80bcdef
	4.47abcd
	47.00bcd
	59.67a
	90.73ab

	2022/Cap/Variety 1
	58.93cd
	2.43ef
	5.00a
	42.00fg
	50.33def
	88.60bcd

	2022/Cap/Variety 2
	56.22cde
	2.53def
	4.67abc
	51.33a
	62.33a
	88.07bcd

	2022/Cap/Variety 3
	59.50bcd
	3.17abc
	3.47d
	43.67def
	50.67cde
	90.40b

	2022/Cap/Variety 4
	64.50a
	2.50def
	3.60cd
	47.67bc
	54.33bc
	91.67ab

	2022/Cap/Variety 5
	55.07def
	3.60a
	3.87bcd
	48.33ab
	52.33cd
	90.67ab

	2022/Cap/Variety 6
	58.25cd
	3.20ab
	4.07abcd
	44.33cdef
	51.00cde
	89.87bc

	2022/Cap/Variety 7
	54.85def
	3.07abcd
	4.73ab
	42.00fg
	51.33cde
	90.33b

	Pusa Capsicum - 1
	53.36ef
	2.60cdef
	3.50d
	36.33h
	44.67gh
	78.60g

	Arka Mohini
	52.10ef
	3.00bcde
	4.17abcd
	39.67gh
	47.00fg
	82.53efg

	Arka Basant
	63.78ab
	2.67bcdef
	4.23abcd
	42.33efg
	48.00efg
	81.40fg

	California wonder
	60.33abc
	3.00bcde
	4.87ab
	45.67bcde
	53.67bcd
	85.67cde

	Green Capsicum
	50.86f
	2.60cdef
	4.20abcd
	39.33gh
	52.00cd
	94.80a

	Golden Green
	51.26f
	2.53def
	5.13a
	33.00i
	43.00h
	84.60def

	Super Wonder
	56.40cde
	2.40f
	5.00a
	47.33bc
	56.33b
	87.73bcd

	Indira
	58.45cd
	2.80bcdef
	4.60abc
	48.33ab
	53.67bcd
	91.33ab

	Overall Mean
	56.23
	2.81
	4.35
	43.65
	51.9
	87.94

	SEm (±)
	1.42
	0.17
	0.32
	1.12
	1.11
	1.35

	CD (P = .05)
	4.1
	0.5
	0.94
	3.24
	3.2
	3.9


The values in the superscript are the DMRT ranks and those with the same rank do not differ significantly from each other


Table 3: Performance of bell pepper genotypes for different characters 
	Genotypes
	FPP
	AFW
	YPP
	FL
	FW
	FSI
	PT
	NLB
	SPF
	TSS
	AA
	YPH

	Vasudha
	6.53fg
	34.38j
	187.02l
	4.54h
	4.49g
	1.01d
	4.94d
	3.53ef
	55.53gh
	5.40d
	111.11f
	63.59m

	2022/Cap/Variety 1
	7.27d
	55.20h
	337.80ij
	6.91bcd
	5.89de
	1.17bc
	3.93f
	4.67bc
	72.13f
	6.50ab
	95.47gh
	114.85j

	2022/Cap/Variety 2
	6.80ef
	62.13g
	348.53i
	7.33b
	6.00cde
	1.22b
	5.05d
	4.00cdef
	53.73ghi
	7.00a
	90.21ghi
	118.50j

	2022/Cap/Variety 3
	6.33gh
	68.14f
	370.70h
	4.19h
	5.17f
	0.81g
	3.87f
	4.33bcd
	48.13jk
	5.01d
	85.09i
	126.04i

	2022/Cap/Variety 4
	7.53d
	75.01e
	459.06ef
	6.73cde
	6.46c
	1.04d
	5.05d
	4.20cde
	115.12c
	5.09d
	98.36g
	156.08fg

	2022/Cap/Variety 5
	6.93e
	81.98d
	487.80cd
	5.95f
	7.18b
	0.83fg
	4.09f
	3.73def
	49.20ijk
	6.17bc
	142.04b
	165.85cd

	2022/Cap/Variety 6
	8.20b
	46.65i
	325.14j
	6.31ef
	7.15b
	0.88ef
	4.03f
	3.73def
	58.33g
	7.00a
	139.88bc
	93.97k

	2022/Cap/Variety 7
	7.27d
	78.71de
	481.70d
	7.00bcd
	7.85a
	0.89e
	6.11a
	3.87def
	92.34e
	6.67ab
	130.45d
	163.78de

	Pusa Capsicum - 1
	5.93i
	88.41c
	450.89f
	6.71cde
	7.48ab
	0.90e
	5.72b
	5.40a
	45.87k
	6.23bc
	140.66bc
	153.30g

	Arka Mohini
	7.27d
	67.08f
	410.51g
	7.23bc
	5.89de
	1.23b
	5.38c
	4.47bcd
	107.53d
	6.47ab
	133.55cd
	139.57h

	Arka Basant
	10.13a
	57.83gh
	501.40c
	6.68cde
	5.60ef
	1.19bc
	3.63g
	4.40bcd
	72.60f
	5.60cd
	109.08f
	170.48c

	California wonder
	8.00bc
	90.87c
	571.59b
	7.40b
	6.20cd
	1.19bc
	5.34c
	4.00cdef
	141.36a
	6.25bc
	151.42a
	194.34b

	Green Capsicum
	6.53fg
	46.15i
	243.20k
	5.37g
	4.53g
	1.18bc
	4.65e
	5.07ab
	52.53hij
	5.60cd
	88.57hi
	82.69l

	Golden Green
	7.87c
	38.90j
	257.88k
	4.53h
	5.14f
	0.88ef
	4.03f
	3.77def
	51.33hij
	5.10d
	92.29ghi
	87.68l

	Super Wonder
	6.80ef
	107.56a
	603.42a
	9.92a
	5.87de
	1.52a
	5.26c
	4.40bcd
	129.13b
	5.00d
	121.88e
	205.16a

	Indira
	6.20hi
	82.73d
	472.19de
	6.63de
	5.80de
	1.14c
	5.00d
	3.27f
	141.32a
	5.00d
	120.64e
	159.79ef

	Overall Mean
	7.22
	68.46
	406.80
	6.46
	6.04
	1.07
	4.76
	4.18
	80.39
	5.88
	115.67
	135.32

	SEm (±)
	0.09
	1.57
	5.17
	0.18
	0.15
	0.02
	0.07
	0.23
	1.73
	0.21
	2.67
	1.99

	CD (P = .05)
	0.27
	4.53
	14.95
	0.51
	0.44
	0.05
	0.2
	0.67
	4.99
	0.62
	7.72
	5.74


The values in the superscript are the DMRT ranks and those with the same rank do not differ significantly from each other
FPP-Fruit per plant, AFW- Average fruit weight (g), YPP- Yield per plant (g), FL- Fruit length (cm), FW- Fruit width (cm), FSI – Fruit shape index, PT- Pericarp thickness (mm),  NLB- Number of lobes per fruits, SPF- Seeds per fruit, TSS- Total soluble solid (0Brix), AA- Ascorbic acid (mg/100 gm of fresh fruit), YPH- Yield (q/ha)


