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Evaluation of phenotypic variability and distinctiveness among thirty-two chilli (Capsicum annuum L.) genotypes using PPV&FRA morphological descriptors 


ABSTRACT	Comment by AVNEESH RATHOUR: REWRITE AND MODIFY THE ABSTRACT IN PROPER STYLE
Aim: To evaluate phenotypic variability and distinctiveness among thirty two chilli (Capsicum annuum L.) genotypes using PPV&FRA morphological descriptors.
Study Design: A field-based morphological characterization study using standardized qualitative and quantitative descriptors.
Place and Duration of Study: Conducted at the College of Horticulture, Dr. YSRHU, Anantharajupeta during the Rabi of 2023.
Methodology: Thirty-two genotypes from South India and Odisha were evaluated for vegetative floral and fruit traits. Trait frequencies were recorded and inter-genotypic variation was analyzed to identify predominant and distinct morphological states.
Results: Marked variability was observed across traits. Stem shape and primary branch length showed 100% uniformity. Green leaf colour (93.75%), lanceolate leaf shape (90.62%) and red mature fruit colour (84.37%) were predominant. Genotypes such as LCA 807, LCA 808, Byadagi Dabbi, Byadagi Kaddi and Warangal Chappata exhibited desirable features like thick pericarp, high glossiness and earliness.
Conclusion: Morphological characterization effectively distinguished genotypes and supported germplasm documentation. Several promising genotypes were identified for future chilli improvement programmes.
Keywords: Capsicum annuum, morphological diversity, phenotypic variability, varietal identification, genetic improvement
1. INTRODUCTION
Chilli pepper (Capsicum annuum L.) (2n = 2x = 24) is a widely cultivated spice cum vegetable crop grown for its pungent or non-pungent fruits. It belongs to the genus Capsicum of the family Solanaceae (Nightshade). The genus Capsicum comprises more than 30 species, of which only five C. annuum L., C. chinense Jacq., C. frutescens L., C. baccatum L., and C. pubescens are domesticated and cultivated (Bosland and Votava, 2000). It originated in South and Central America with Mexico recognized as the primary centre of diversity and Guatemala as the secondary centre (Rana, 2008). Chilli is native to Tropical America and the West Indies and is believed to have been introduced to India by the Portuguese in the seventeenth century. Since then, it has become an indispensable spice and vegetable crop in Indian cuisine. India’s chilli cultivation covers an area of 0.922 million hectares, producing 2.693 million tonnes (Spices Board of India, 2024–25), with major production in states such as Andhra Pradesh, Telangana, and Karnataka. To enhance productivity under limited resource conditions, the development of high-yielding, pest and disease tolerant varieties or hybrids is imperative for sustainable chilli production (Coşkun and Toprak, 2023).
The morphological descriptions of many cultivars remain unclear and further characterization of chilli genotypes is essential for their protection under the Plant Variety Protection (PVP) legislation. Varietal testing for Distinctiveness, Uniformity, and Stability (DUS) forms the basis for granting protection to new plant varieties under the Protection of Plant Varieties and Farmers’ Rights Act, 2001 (PPV&FR Act, 2001). The Act provides for the comparison of candidate varieties with known varieties using a set of relevant characteristics prescribed in the Minimal Descriptors of Vegetable Crops for chilli (Srivastava et al., 2001).
2. MATERIAL AND METHODS	Comment by AVNEESH RATHOUR: REWRITE AND IMPROVE THIS SECTION
The study was conducted at the College of Horticulture, Dr. YSRHU, Anantharajupeta, Andhra Pradesh, during the Rabi of 2023. Thirty two chilli (Capsicum annuum L.) genotypes collected from different regions of South India and Orissa were evaluated for morphological characterization (Table 1). The experiment was laid out in a Randomized Block Design (RBD) with three replications and standard agronomic practices were followed.
Characterization was carried out as per PPV&FR Authority guidelines and the Minimal Descriptors of Vegetable Crops for Chilli (NBPGR, 2001; IBPGR, 1983). Observations were recorded on 52 qualitative traits related to seedling, plant, leaf, flower, fruit and seed characteristics using the prescribed descriptor scales. Ten competitive plants were tagged per genotype in each replication for data recording.
The data were summarized using frequency and percentage distribution to assess variability among genotypes. Distinctiveness, Uniformity, and Stability (DUS) were determined based on trait expression and the results were compared with published descriptors and previous studies for confirmation.
Table 1. Chilli (Capsicum annuum L.) genotypes evaluated for morphological characterization
	Genotype
	Place of Collection
	Type / Category

	LCA 353, LCA 479, LCA 481, LCA 484, LCA 485, LCA 684, LCA 657, LCA 625, Byadagi Dabbi, Byadagi Kaddi, Warangal Chappata
	Guntur, Andhra Pradesh
	Chilli / Paprika lines

	LCA 804, LCA 805, LCA 806, LCA 807, LCA 808
	Guntur, Andhra Pradesh
	Yellow-fruited chilli lines

	Ujjwala
	Kerala (KAU)
	Erect red chilli

	Gundu Chilli 1–4
	Ooty, Tamil Nadu
	Red cherry pepper

	Orissa Local 1–5
	Odisha
	Local landraces (red chilli)

	Suji Menasu KN1, KN2
	Mudigere, Karnataka
	Bird eye chilli

	Kanthari Milagu TN1
	Kanyakumari, Tamil Nadu
	Bird eye chilli

	Kanthari Mulaku K1, K2, Unda Mulaku K3
	Kerala
	Bird eye chilli



3.RESULTS AND DISCUSSION 

A total of 32 chilli genotypes were evaluated, revealing notable morphological diversity in key qualitative traits important for breeding and DUS (Distinctiveness, Uniformity, and Stability) testing. The LCA series genotypes from Guntur, Andhra Pradesh including LCA 353, 479, 481, 484, 485, 684, 625, 657, 804, 805, 806, 807, and 808 displayed consistent round stem shape (100%) and lanceolate leaf shape (90.62%), confirming the findings of Bosland and Votava (2012) that these traits are highly conserved in cultivated Capsicum annuum. Most of these genotypes exhibited a semi-upright to spreading plant habit (65.62% and 28.15% respectively), medium to tall plant height (>80 cm in 62.5% genotypes), and medium intensity of   green leaf color (84.375%). The fruits were typically green at the mature unripe stage (81.25%) and turned red at ripe stage (84.375%), with the dominant fruit shape being narrowly triangular (62.5%). Notably, LCA 807 and 808 produced very long fruits (>15 cm; 12.5% of genotypes) and had thicker pericarps (LCA 807: very thick pericarp; 6.25%). Meanwhile, LCA 804 showed strong stem pubescence (3.125%), making it distinct, and LCA 808 had fruit curvature (present in 15.625% of genotypes) and longer fruit stalk length (>4.5 cm; 9.375%).
Among the paprika genotypes, Byadagi Dabbi (BD) and Byadagi Kaddi (BK) exhibited medium to tall plant height (>80 cm; 62.5%), strong glossiness (34.375%) and thick pericarp (BD and BK among 12.5% with thick pericarp). BD, BK and Warangal Chappata (WC) all had strong anthocyanin coloration of nodes (75% overall). WC was notable for its very thick pericarp (6.25%) and sunken fruit base (6.25%), aligning with earlier reports highlighting its processing suitability (Reddy et al., 2016). Ujjwala (UJ) displayed erect plant habit (6.25% of genotypes), early flowering (<70 days; 81.25%), and a unique cluster fruit bearing habit (3.125%), which is generally rare in Capsicum annuum (Bosland & Votava, 2012). The small-fruited Gundu chillies (G1–G4) had broad fruit diameter (>5 cm; 21.875%), short pericarp, and early flowering, suggesting suitability for fresh markets and pickling. The Orissa Local genotypes (O1–O5) had medium plant height (40.01–80 cm; 37.5%), early flowering (<70 days; 81.25%), thin pericarp (1.01–2 mm; 46.875%), and uniform fruit color transition. This uniformity supports their use as stable landraces. Nagy & Daood, 2020, Tripodi et al, 2022; Taranto et al, 2020, Thul & Rao, 2018 and  Kantar et al, 2016
Significant variation was found in bird eye chilli genotypes: Suji menasu KN1 and KN2 (Karnataka) and Kanthari milagu TN1, Kanthari mulaku K1, K2, and Unda Mulaku K3 (Kerala). These had small fruits (fruit length 2.01–5 cm; 40.625%), very thin pericarp (<1 mm; 21.875%), low 1000-seed weight (<4 g; 34.375%), and low seed recovery (<30%; 34.375%). Remarkably, KN1 showed white fruit at mature unripe stage (3.125%), and K3 had purple leaf color (6.25%) and strong anthocyanin at nodes, matching traits highlighted by Pickersgill (1997) as rare and valuable for ornamental breeding. (Nagy & Daood, 2020, Tripodi et al, 2022, Taranto et al, 2020,  Thul & Rao, 2018, Kantar et al., 2016)
Across all genotypes, the majority showed early flowering (<70 days; 81.25%), medium leaf blade length (4.01–8 cm; 75%), medium leaf blade width (3.01–5 cm; 12.5%) or narrow (<3 cm; 65.625%), and round stem shape (100%). Traits like blossom end appendage absence (90.625%) and fruit color transition in two stages (71.875%) also dominated. The study highlights several breeding opportunities: genotypes like BD, BK with thick pericarp and glossiness are ideal for paprika pigment extraction; LCA 807, 808 and WC can be used for improving pericarp thickness and processing quality; UJ with cluster fruiting offers potential for higher yield; while K3 and KN1 provide ornamental traits. Genotypes with early flowering (e.g., LCA series, UJ, Gundu chillies) are suitable for breeding early maturing cultivars. This wide phenotypic variability reflects the genetic richness of Indian chilli germplasm and aligns with earlier findings on morphological diversity in Capsicum (Bosland & Votava, 2012; Reddy et al., 2016).








Table 2. Morphological characterization in chilli (Capsicum annuum L.)
	SL. NO
	 Characteristics
	 Type
	Descriptor Code
	No. of Genotypes
	 Geno types 
	Frequency (%)

	1



	Seedling: Anthocyanin
	Absent
	1
	25
	808, 807, 806, 805, 804, 657, 485, 484, 481, 479, 353, BK, BD, G1, G2, G3, G4, KN1, KN2, K1, K2, UJ, TN1, 684, WC
	78.12

	
	
	Present
	9
	7
	625, K3, O1, O2, O3, O4, O5
	21.88

	2
	Plant: Habit
	Spreading  
	3 
	9
	808, 807, 806,  TN1,  KN1, 2,  K1, K2, K3,
	28.15

	
	
	Semi-upright   
	5 
	21
	481, bk, 804, 625, 485, 657, bd, 353, wc, , 484, 479, 684, O1, O2, O3, O4, O5, G1, 2,3, 4, 
	65.62

	
	
	Upright 
	7 
	2
	805, UJ
	6.25

	3
	Plant: Length of main stem (cm) 
	Short (up to 5)      
	3 
	17
	807, 808, 804, 625, 485, 484, 481, 353, O1, O2, O3, O4, O5, G1, G2, G3, G4 
	53.12

	
	
	Medium (5.01-10) 
	5 
	10
	657, 805, 479, KN1, KN2, UJ, BK, BD, 684, 806
	31.25

	
	
	Long (>10) 
	7 
	5
	K1, K2, K3, TN1, WC, 
	15.63

	
	
	Very short (up to 1)
	1
	0
	
	

	4
	Plant: Length of first internode  
(on primary branches in cm)
	Short (1.01-2) 
	3 
	0
	
	

	
	
	Medium (2.01-4) 
	5 
	32
	353,479,481,484,481,684,625,657,804,805,806,
807,808, BD, BK,WC,  O1, O2, O3, O4, O5, K1, TN1, G1, 2,3, 4, K2, K3, KN1, 2, UJ
	100

	
	
	Long (4.01-6) 
	7 
	0
	
	

	
	
	Very long (>6) 
	9 
	0
	
	

	5
	Plant: Anthocyanin colouration of nodes 
	Absent 
	1 
	8
	625, K1, 2, TN1, G2, 4, KN1, 2
	25

	
	
	Present 
	9 
	24
	353, 479, 481,484,485,684, 657, 804, 805, 806, 807, 808,BK, BD, WC,  O1, O2, O3, O4, O5,  G1,3, K3, UJ
	75

	6
	Plant: Intensity of anthocyanin colouration of nodes
	Weak
	3
	17
	353, 479, 481, 484, 485, 657, 804, 805, 806, BD, BK, WC, A2, A3, G1,G3, UJ
	53.12

	
	
	Medium
	5
	5
	808, 807, 684, A4,A5
	15.62

	
	
	Strong
	7
	2
	A1, K3
	6.25

	7
	Plant: Height (cm) 

	Short (<40) 
	3 
	0
	
	

	
	
	Medium (40.01-80) 
	5 
	12
	807, 806, 484, 481,479, A2, A3, A4,  A5, G2, G3, G4, 
	37.5

	
	
	Tall (>80) 
	7 
	20
	808, 805, 804, 657, 625, 485, 353, 684, BD, BK, WC,  A1,  K1, TN, G1, UJ, K2, K3, KN1, KN2
	62.5

	8
	Plant: Spread (cm) 
	Narrow (<50) 
	3 
	6
	 479, 481,  WC, A3, A4, A5
	

	
	
	Medium (50.01-100) 
	5 
	20
	808, 807, 806, 805, 804, 657, 625, 485, 484, 353, 684, BD, BK, A1, A2, G1, G2, G3, G4, UJ 
	18.75

	
	
	Broad (>100) 
	7 
	6
	K1, K2, K3, TN1, KN1, KN2 
	62.5

	9
	Stem: Pubescence (hairiness) 
	Absent  
	1 
	9
	481, 484, 657, 684, 807, 808, UJ, K2, KN1
	28.12

	
	
	Present 
	9 
	23
	353, 479, 485, 625, 804, 805, 806, BD, BK, WC, O1, O2, O3, O4, O5, K1, K3, TN1, G1, G2, G3, G4, KN2
	71.88

	10
	Stem: Intensity of pubescence (hairiness)   
	Sparse  
	3 
	9
	353, 479, 485, 625, 804, 805, 806, BD, BK,
	28.12

	
	
	Medium 
	5 
	13
	O1, O2, O3, O4, O5, K1, K3, TN1, G1, G2, G3, G4, KN2
	40.62

	
	
	Strong 
	7 
	1
	WC
	3.12

	11
	Stem: Shape
	Round
	3
	32
	353,479,481,484,481,684,625,657,804,805,806,
807,808, BD, BK,WC,  O1, O2, O3, O4, O5, K1, TN1, G1, 2,3, 4, K2, K3, KN1, 2, UJ
	100

	
	
	Angled
	5
	0
	
	

	
	
	Flat
	7
	0
	
	

	12
	Leaf: Length of blade (measured from leaf base to leaf tip in cm) 
	Short (<4) 
	3 
	
	
	

	
	
	Medium (4.01-8) 
	5 
	24
	353, 479, 481, 484, 485, 684, 657, 625, 804, 805, 806, 807, 808, BD, O1, O2, O3, O4, O5, UJ, G1,2, 3, 4
	75

	
	
	Long (>8) 
	7 
	8
	BK, WC, TN1, KN1, KN2, K1, K2, K3, 
	25

	13
	Leaf: Width of blade (measured on the widest part of the leaf in cm) 
	Narrow (<3) 
	3 
	21
	 353, 479, 481, 484, 485, 684, 625, 804, 805, 806, 807, BK, O1, O2, O3, O4, O5, G1, G2, G3, G4, 
	65.62

	
	
	Medium (3.01-5) 
	5 
	4
	657,808, BD, UJ
	12.5

	
	
	Broad (>5) 
	7 
	7
	WC, KN1,KN2, TN1, K1, K2, K3
	21.87

	14
	Leaf: Color
	Green
	3
	30
	353,479,481,484,481,684,625,657,804,805,806,
807,808, BD, BK,WC, A2, A3, A4, A5, K1, TN1, G1, 2,3, 4, K2,  KN1, 2, UJ
	93.75

	
	
	Purple
	5
	2
	A1, K3
	6.25

	15
	Leaf: Intensity of green color
	Light
	3
	1
	808
	3.12

	
	
	Medium
	5
	27
	353,481,484,481,684,625,804,805,806,
807,BD, BK,WC, A2, A3, A4, A5, K1, TN1, G1, 2,3, 4, K2,  KN1, 2, UJ
	84.37

	
	
	Dark
	7
	2
	657, 479
	6.25

	16
	Leaf: Intensity of purple colour 
 
	Light  
	3 
	0
	
	

	
	
	Medium  
	 5
	2
	A1, K3
	6.25

	
	
	Dark   
	7 
	0
	
	

	17
	Leaf: Shape

	Lanceolate
	3
	29
	353,479,481,484,485,684,625,657,804,805,806,
807,808, BD, BK,WC,  O1, O2, O3, O4, O5, K1,G1, 2,3, 4, K2, KN 2, UJ
	90.62

	
	
	Ovate
	5
	2
	TN1,  K3,
	6.25

	
	
	Broad elliptic
	7
	1
	KN1
	3.12

	18
	Leaf: Undulation of margin
	Weak
	3
	26
	353,479,481,484,684,625,657, 807,808, BD, WC,  O1, O2, O3, O4, O5, TN1 K1,G1, 2,3, 4, K2, K3,KN 2, UJ
	81.25

	
	
	Medium
	5
	0
	
	

	
	
	Strong
	7
	6
	BK, 804, 805, 806,  625, 485,
	18.75

	19
	Leaf: pubescence
	Absent
	1
	24
	353,479,481,484,485,684,625,657, 806,
807,808, BK,WC, A2, A3, A4, A5, G1, 2,3, 4, KN1, 2, UJ
	75

	
	
	Present
	9
	8
	804, BD,805, A1, K3, K2, TN1
	25

	20
	Leaf: Intensity of pubescence (hairiness)   
	Sparse
	3
	7
	804, BD,805, A1, K3, K2, TN1
	21.87

	
	
	Medium
	5
	1
	K2
	3.12

	
	
	Strong
	7
	0
	
	

	21
	Flower: Petal color
	White
	3
	25
	353,479,481,484,485,684,625,657,804,805,806,
807, 808, BD, BK,WC,  A2, A3, A4, A5,G1, 2,3, 4, UJ
	78.125

	
	
	Yellowish green 
	5 
	5
	K1, TN1, K2, KN1, KN2
	15.625

	
	
	Purple 
	7 
	2
	A1, K3
	6.25

	
	
	Ghers (specify)
	9 
	
	
	

	22
	Flower: Anther color
	Yellow
	3
	
	
	

	
	
	Pale blue
	5
	26
	353,479,481,484,485,684, 657,804,805,806,
807,808, BD, BK,WC, A1, A4, A5,G1, 2,3, 4, UJ, K1, K2, K1
	81.25

	
	
	Purple
	7
	6
	625, A2, A3, K3, KN1, KN2
	18.75

	 23
	Flower: Days to 50%  flowering  (from the date of sowing) 
	Early(<70 days) 
	3 
	26
	808, 807, 806, 805, 804, 684, 657, 625, 485, 484, 481, 479, 353, BD, BK, WC, UJ, G1, G2, G3, G4, O1, O2, O3, O4, O5
	81.25

	
	
	Medium (70-90) 
	5 
	1
	KN1, 
	3.125

	
	
	Late (>90) 
	7 
	5
	K1, K2, K3, TN1, KN2
	15.625

	24
	Flower/ Fruit: orientation
	Drooping
	3
	10
	807, 806, 804, 684, 657, 625, 485, 484, 481, BK, 
	31.25

	
	
	Semi-drooping
	5
	14
	808, 479, 353, WC, BD, A1, A2, A3, A4, A5, G1, G2, G3, G4
	43.75

	
	
	Erect
	7
	8
	805, UJ, TN1, K1, K2, K3, KN1, KN2
	25

	25
	Fruit: Bearing habit (No. of fruits/ node)
	Solitary
	3
	29
	807, 806, 804, 684, 657, 625, 485, 484, 481, BK, A2, A3, A4, A5, G1, G2, G3, G4, 808, 479, 353, WC, BD, A1, 805, TN1, K2, K3, KN2
	90.62

	
	
	2-3
	5
	2
	K1, KN1
	6.25

	
	
	Cluster
	7
	1
	UJ
	3.125

	26
	Fruit: Color (at mature unripe stage)
	White 
	3 
	1
	KN1
	3.125

	
	
	Cream 
	5 
	-
	-
	

	
	
	Green  
	7 
	26
	A5, G3, G2, G1, TN1, K1, G4, UJ, K2, KN2, 808, 807, 805, 804, 806, 657, 625, 684, 479, 481,484, 485, BK, BD, WC, 353
	81.25

	
	
	Purple 
	9 
	5
	A1, A2, A3, A4, K3
	15.625

	27
	Fruit: Intensity of color (at mature unripe stage)
	Light
	3
	8
	808, 807, 805, 806, BD, 353, 484, BD, 
	25

	
	
	Medium
	5
	16
	BK, 625, 485, WC, A4, A5, K1, TN1, G1, G2, G3, G4, UJ, KN2, 684, 481, 
	50

	
	
	Dark
	7
	8
	A2, A3, K3, KN1, 657, 479, 804, A1
	25

	28
	Fruit: Length (cm) 
 
 
 
	Very short (<2) 
	1
	
	
	

	
	
	Short (2.01-5.0)
	3
	13
	KN1, KN2, K1, K2, K3, A3, A4, A5, TN1, G1, G2, G3, G4,
	40.625

	
	
	Medium (5.01-10)
	5
	5
	804, A1, A2, WC, UJ, 
	15.625

	
	
	Long (10.01-15) 
	7
	10
	805, 806, 657, 625, 485, 484, 479, 353, 684, BD, 
	31.25

	
	
	Very long (>15) 
	9 
	4
	808, 807, 481, BK
	12.5

	29
	Fruit: Diameter (fruits measured at the widest point in cm) 
	Narrow (<3) 
	3 
	5
	KN1, KN2, K1, K2, TN1, 
	15.62

	
	
	Medium (3.01-5) 
	5 
	20
	808, 807, 806, 805. 804, 657, 625, 485, 484, 479, 353, 684, BK, O1, O2, O3, O4, O5, UJ, K3
	62.5

	
	
	Broad (>5) 
	7 
	7
	481, BD, WC, G1, G2, G3, G4, 
	21.87

	30
	Fruit: Shape in longitunal section
	Oblate  
	1 
	2
	G2, G4
	6.25

	
	
	Circular  
	2 
	3
	A2, A4, G3
	9.37

	
	
	Cordate  
	3 
	2
	A5, G1
	6.25

	
	
	Square 
	4 
	
	
	

	
	
	Rectangular  
	5 
	
	
	

	
	
	Trapezoidal  
	6 
	1
	WC
	3.12

	
	
	Moderately triangular  
	7 
	4
	BD, A1, A3, K3
	12.5

	
	
	Narrowly  triangular 
	8 
	20
	808, 807, 805, 804, 806, 657, 625, 684, 485, 484, 481, 479, 353, UJ, K1, TN1, K2, KN1, KN2, BK
	62.5

	
	
	Horn shaped 
	9 
	
	
	

	
	
	Ghers (specify) 
	10 
	
	
	

	31
	Fruit: Curvature
	Absent
	1
	27
	A1,A2, A3,A4, A5, G1, G2, G3, G4, TN1, K1, K2, K3, KN1, KN2, 657, BD, 353, WC, 481, 479, 684, 807, 806, 485, 481, 479, 
	84.37

	
	
	Present
	9
	5
	BK, 808,  657, 484, 353
	15.62

	32
	Fruit: Curvature intensity
	Low
	3
	4
	353, 808,657,484,
	12.5

	
	
	Medium
	5
	1
	BK
	3.12

	
	
	High
	7
	-
	
	

	33
	Fruit: Neck at basal end
	Absent
	1
	19
	A2, A3, A4, A5, K1, TN1, G1, G2, G3, UJ, WC, 485, BK, BD, 479, 481, A1, G4, 484
	59.37

	
	
	Present
	9
	13
	K2, K3, KN1, KN2, 808, 807, 806, 805,  804,  657, 625, 684, 35
	40.62

	34
	Fruit: Sinuation of pericarp
	Weak
	3
	20
	A4, A5, K1, TN1, G1, G2, G3, UJ, KN1, KN2, A1, A2, A3, A4, 807, BK, 804, 485, 657, BD
	62.5

	
	
	Medium
	5
	8
	K3, K2, 805, 806, 625, WC, 684, G4
	25

	
	
	Strong
	7
	4
	353, 481, 479, 484
	12.5

	35
	Fruit: Texture of surface
	SmoGh
	3
	13
	808, 807, 657, 353, O1, O2, O3, O4, O5, K1, K2, TN1, G3
	40.62

	
	
	Slightly rough
	5
	14
	804, 806, 805, 625, 485, 481, 479, 684, 484, KN1, KN2, G1, G2, UJ
	43.75

	
	
	Rough
	7
	5
	BD, BK, WC, G4, K3
	15.62

	36
	Fruit: Color (at ripe maturity)
	Yellow
	1
	
	808, 807, 806, 805, 804
	15.62

	
	
	Orange
	2
	5
	
	

	
	
	Red
	3
	27
	684, 657, 625, 485, 484, 481, 479, 353, BK, BD, WC, A2, A3, A4, A5, K1, K2, K3, TN1, G1, G2, G3, G4, UJ, KN1, KN2, A1
	84.37

	37
	Fruit: Intensity of color (at maturity)
	Light
	3
	1
	K3
	3.12

	
	
	Medium
	5
	18
	808, 807, 805, 806, 625, 485, 353, WC, 684, A2, A3, A4, A5, K1, G2, G3, K2, KN1
	56.2

	
	
	Dark
	7
	12
	804, 657, BD, 481, 479, 484, A1, TN1, UJ, G1, G4, KN2, BK
	37.5

	38
	Fruit: Color transition
	One stage
	3
	
	
	

	
	
	Two stage
	5
	23
	808, 807, 806, 805, 804, 625, 657, 485, BD, WC, 353, 481, 479, A5, K1, G1, G2, G3, G4, UJ, 484, K2, K3
	71.87

	
	
	> Two stage
	
	9
	BK, 684, A1, A2, A3, A4, TN1, KN1, KN2
	28.12

	39
	Fruit: Glossiness
	Weak
	3
	5
	808, 807, 805, 625, 684
	15.62

	
	
	Medium
	5
	16
	806, 485, 481,479, 484, 353,WC,  A1, A2, A3, A4,A5, K1, K3, KN1, KN2
	50

	
	
	Strong
	7
	11
	BK, 804, 657, BD, A1, TN1, G1, G2, G4, UJ, K2
	34.37

	40
	Fruit: Shape at the base
	Acute
	3
	21
	808, 807, 806, 805, 804, 625, 657, 485, 484, 481, 479, 353, 684, BK, K1, K2, K3, TN1, KN1, KN2, UJ
	65.62

	
	
	Round
	5
	9
	BD, O1, O2, O3, O4, O5,G2, G3, G4
	28.12

	
	
	Sunken
	7
	2
	WC, G1
	6.25

	41
	Fruit: Shape of apex
	Acute
	1
	24
	808, 807, 806, 805, 804, 625, 657, 485, 484, 481, 479, 353, 684, BK, K1, K2, K3, TN1, KN1, KN2, UJ, A1, A3, A5
	75

	
	
	Blunt
	3
	5
	BD, A2, A4, G1, G3
	15.62

	
	
	Depressed
	5
	3
	WC, G2, G4
	9.37

	42
	Fruit: Pericarp thickness  (at physiological 
mature stage) 

	Very thin (<1) 
 
	1 
 
	7
	353, KN1, KN2, K1, K2, TN1, G3
	21.87

	
	
	Thin (1.01-2) 
 
	3 
	15
	805, 808, 804, 806, 625, 684, 484, O1, O2, O3, O4, O5,G1, G2, UJ
	46.87

	
	
	Medium (2.01-3) 
 
	5 
	4
	481, 479, G4, K3, 
	12.5

	
	
	Thick (3.01-4) 
 
	7 
	4
	BK, 485, 657, BD, 
	12.5

	
	
	Very thick (>4) 
	9 
	2
	807, WC
	6.25

	43
	Fruit: Stalk 
Length (cm) 

	Very short (<1.5) 
 
	1 
 
	-
	
	

	
	
	Short (1.6-2.5) 
 
	3 
	14
	805, WC, 684, TN1, A4, A3, A2, A1, G1, G2, G3, G4, UJ, KN1
	43.75

	
	
	Medium (2.6-3.5) 
 
	5 
	15
	807, BK, 804, 806, 625, 485, 657, 353, 479, 484, K2, K1, K5, K3, K2
	46.87

	
	
	Long (3.6-4.5) 
 
	7 
	3
	808, BD, 481
	9.375

	
	
	Very long (>4.5) 
	9 
	-
	
	

	44
	Fruit: Calyx Cover
	Non-enveloping
	1
	11
	BD, WC, A1, A2,A3, A4, A5, G1, G2, G3, G4, 
	34.37

	
	
	Enveloping
	9
	20
	808, 807, 806, 805, 804, 684, 657, 625, 485, 484, 481, 479, 353, K1, K2, K3, TN1, KN1, KN2, UJ, BK
	62.5

	45
	Fruit: Calyx Margin
	Smooth
	1
	24
	807, BK, 808, 805, 804, 806, 684, 481, WC, O1, O2, O3, O4, O5, K1, K2, K3, G1, G2, G3, TN1, UJ, KN1, KN2
	75

	
	
	Dented
	9
	8
	625, 485, 657, BD, 353, 479, 484, G4
	25

	46
	Fruit: Calyx Constriction
	Absent
	1
	25
	808, 807, 806, 805, 804, 625, 353, WC, A1, A2, A3, A4, K1, K2, K3, TN1, UJ, G1, G2, G3, G4, A5, KN1, KN2, BK
	78.12

	
	
	Present
	9
	7
	485, 657, BD, 481, 479, 684, 484
	21.87

	47
	Fruit: Pedicel attachment
	Weak
	1
	17
	808, 807, 806,  805, 804, 657, 485, 484, 481, 479, A2, A3, G1, G2, G3, 353, G4
	53.12

	
	
	Strong
	9
	15
	BK, 625, BD, WC, 684, A1, A4, A5, K1, TN1, UJ, K2, K3, KN1, KN2
	46.87

	48
	Fruit: Blossom end appendage
	Absent
	1
	29
	808, 807, 806, 805, 804, 625, 485, 657, BD, 353, 481, 479, 684, 484, BK, O1, O2, O3, O4, O5, G1, G2, G3, G4, K2, K3, KN1, KN2, UJ 
	90.62

	
	
	Present
	9
	3
	K1, WC, TN1
	9.37

	49
	Fruit: Days to 
50% ripening (from the date of sowing)
	Early (<100days) 
	3
	4
	808, 806, 484, UJ
	12.5

	
	
	 Medium(101-120days) 

	5
	23
	807, 805, 804, 625, 485, 657, BD, 353, 481, 479, 684, BK, WC, O1, O2, O3, O4, O5, G1, G2, G3, G4, KN1 
	71.87

	
	
	 Late (>120 days)
	7
	5
	K1, K2, K3, KN2, TN1, 
	15.62

	50
	Seed: 1000 seed weight (g)
	Low (<4) 
	3
	11
	K1, K2, K3 KN1, KN2, TN1, O1, O2, O3, O4, O5
	34.37

	
	
	Medium (4.01-6) 
	5
	13
	808, 806, 805, 804, 657, 485, 353, 684,  G1, G2, G3, G4,UJ
	41.62

	
	
	High (>6)
	7
	8
	807, 481,484, 479, 625, BD, BK, WC
	25

	51
	Seed: Recovery (%)
	Low (<30)
	
	11
	K1, K2, K3 KN1, KN2, TN1, O1, O2, O3, O4, O5
	34.37

	
	
	Medium (30.1-50)
	
	4
	G1, G2, G3, G4,
	12.5

	
	
	High (>50)
	
	17
	808, 806, 805, 804, 657, 485, 353, 684,  807, 481,484, 479, 625, BD, BK, WC,  UJ
	53.12

	52
	Seed: Color
	Light Yellow
	3
	26
	808, 806, 805, 804, 485, 353, 684,  807, 481,484, 479, 625, BD, BK,  UJ,  G1, G2, G3, G4, TN1, K3, O1, O2, O3, O4, O5
	81.25

	
	
	Yellow 
	5 
	6
	657,WC,  K1, K2, KN1, KN2
	18.75

	
	
	Orange yellow 
	7 
	
	
	

	
	
	Ghers (specify) 
	9 
	
	
	



4. CONCLUSION	Comment by AVNEESH RATHOUR: WRITE IT PROPERLY AND CONCLUDE IT A WAY OF ACADEMIC WRITING STYLE
The study revealed considerable morphological variability among thirty-two chilli (Capsicum annuum L.) genotypes, highlighting the rich genetic diversity within Indian germplasm. Distinct differences in plant habit, fruit traits, and pigmentation offer valuable traits for breeding and varietal improvement. The identified genotypes can serve as potential parents for developing high-yielding and quality cultivars.
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