“GENETIC CHARACTERIZATION OF OKRA (ABELMOSCHUS ESCULENTUS) GENOTYPES: A STEP TOWARD CROP DIVERSIFICATION AND SUSTAINABLE AGRICULTURE"
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	The investigation was undertaken at the Sagdividi Farm, Department of Seed Science and Technology, College of Agriculture, Junagadh Agricultural University, Junagadh, during kharif 2021 to DUS characterize 23 okra genotypes based on the quantitative characters. Observations for twenty three okra genotypes were recorded for 15 quantitative characters. Based on the variation in plant height (cm), the 23 genotypes were grouped as short (4 genotypes), medium (15 genotypes) and tall (4 genotypes), while based on number of nodes at first flowering of stem, the genotypes were grouped as medium (12 genotypes) and many (11 genotypes) and based on the number of branches per plant, the okra genotypes were grouped as few (15 genotypes), medium (7 genotypes) and many (1 genotype). The okra genotypes were divided into two categories: large (22 genotypes) and medium (1 genotype) based on the stem diameter, while genotypes were categorized as early (11 genotypes), medium (11 genotypes) and late (1 genotype) based on the days to 50% flowering period. The okra genotypes were divided into two groups based on flower length: medium (4 genotypes) and large (19 genotypes). The genotypes were divided into three categories based on flower diameter: large (1 genotype), medium (21 genotypes) and small (1 genotype), while okra genotypes were divided into three categories based on fruit length: long (2 genotypes), medium (19 genotypes) and short (2 genotypes). The okra genotypes were divided into three categories based on the fruit diameter at 70 days: large (4 genotypes), medium (18 genotypes) and small (1 genotype). The okra genotypes were categorized as medium (1 genotype) and few (22 genotypes) based on the number of locules, while the genotypes were divided into three categories: long (3 genotypes), medium (19 genotypes) and short (1 genotype) based on the length of physiologically mature fruit. The genotypes were divided into two categories: large (20 genotypes) and medium (3 genotypes) based on the fruit diameter at 60 days. The genotypes were divided into three categories: long (19 genotypes), medium (2 genotypes) and short (2 genotypes) based on the petiole length, while according to the leaf blade length, the genotypes were grouped as long (18 genotypes) medium (5 genotypes). Based on the leaf blade width, the genotypes were grouped as large (22 genotypes) and medium (1 genotype).
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Introduction
	Okra (Abelmoschus esculentus (L.) Moench) is an economically important an annual vegetable crop grown in tropical and subtropical parts of the world. In India, it is grown for tender fruits, which are used as vegetable. Okra is known as “Lady’s finger”. This vegetable is called “Bhindi” in India. Okra is member of “Malvaceae” family with 2n=8x=72 or 144 chromosome and is polypoidy in nature and genus is “Abelmoschus”. It grows well in the area where day temperatures remain between 25⁰C to 40⁰C and that of night are over 22⁰C. Okra is native of South Africa and Asia. 
	Characterization of crops is a very essential first step in any crop improvement programme (De Vicente et al., 2005). This investigation was undertaken to study okra genotypes on the basis of morphological traits to select the most promosing germplasm for cultivation and use in improvement programme registration and protection can be granted to a variety only if it confirms to the criteria of Distinctness, Uniformity and Stability. Distinct means, a variety should be clearly distinguishable by one or more essential characteristics from any other existing variety. The variety is deemed uniform, if it is sufficiently uniform in its relevant characteristics, subject to variation that may be expected from the particular features of its population. The variety is said to be stable, if its relevant characteristics remain unchanged after repeated propagation. 
Materials and Methods
	The experiment was conducted at sagdividi farm, Department of Seed Science and Technology, College of Agriculture, Junagadh Agricultural University, Junagadh during Kharif 2021 to the genotypes characterization in 23 okra genotypes viz., JOL-2K-19, HRB-55, JOL-14-10, AOL-03-1, JOL-16-06, GAO-5, NOL-17-9, JOL-18-12, JOL-18-07, AOL-18-08, Pusa Sawani, GAO-5, JOL-18-11, Arka Abhay, EC 169513, JOL-18-9, EC-30563, JOL-18-1, KS-404, IC-2911-B, HRB-108-2, JOL-18-6, JOL-13-05, GO-6 and JOL-18-7 released for general cultivation based on the quantitative characters. Quantitative characters viz., plant height (cm), number of node at first flowering, number of branches per plant, stem diameter, days to 50 % flowering time, flower length (cm), flower diameter (cm), fruit length at 60 days (cm), fruit diameter at 60 days (cm), length of physiologically mature fruit (cm), fruit diameter at 70 days (cm), number of locules, leaf blade length (cm), leaf blade width (cm) and petiole length (cm) were measured as per the guidelines of DUS testing (PPV&FR Authority, Act, 2001).
Results and Discussion
	Based on the variation in quantitative characters, the genotypes were grouped into different categories (Table 1, 2, 3, 4 and 5). Based on the plant height, genotypes were classified into short (4 genotypes), medium (15 genotypes) and long (4 genotypes), while based on number of nodes at first flowering of stem, the genotypes were grouped as medium (12 genotypes) and many (11 genotypes) and based on the number of branches per plant, the okra genotypes were grouped as few (15 genotypes), medium (7 genotypes) and many (1 genotype). The okra genotypes were divided into two categories: large (22 genotypes) and medium (1 genotype) based on the stem diameter. The genotypes were categorized as early (11 genotypes), medium (11 genotypes) and late (1 genotype) based on the days to 50% flowering period. The okra genotypes were divided into two groups based on flower length: medium (4 genotypes) and large (19 genotypes). The genotypes were divided into three categories based on flower diameter: large (1 genotype), medium (21 genotypes) and small (1 genotype). Okra genotypes were divided into three categories based on fruit length: long (2 genotypes), medium (19 genotypes) and short (2 genotypes). The okra genotypes were divided into three categories based on the fruit diameter at 70 days: large (4 genotypes), medium (18 genotypes) and small (1 genotype). The okra genotypes were categorized as medium (1 genotype) and few (22 genotypes) based on the number of locules. The genotypes were divided into three categories: long (3 genotypes), medium (19 genotypes) and short (1 genotype) based on the length of physiologically mature fruit. The genotypes were divided into two categories: large (20 genotypes) and medium (3 genotypes) based on the fruit diameter at 60 days. The genotypes were divided into three categories: long (19 genotypes), medium (2 genotypes) and short (2 genotypes) based on the petiole length, while according to the leaf blade length, the genotypes were grouped as long (18 genotypes) medium (5 genotypes). Based on the leaf blade width, the genotypes were grouped as large (22 genotypes) and medium (1 genotype).
	The quantitative characteristics helped in identifying and grouping of the okra genotypes. On the basis of quantitative characteristics, okra genotypes identification keys are presented in the Figure 1. The genotypes viz., JOL-16-06, JOL-2K-19, JOL-13-05 and IC-2911-B were having similarity in medium plant height (cm), medium number of node at first flowering, few number of branches per plant, early days to 50 per cent flowering time, large flower length (cm) and medium flower diameter, but differing in stem diameter (cm) with medium (JOL-13-05) and large (JOL-16-06, JOL-2K-19 and IC-2911-B) types. The genotypes KS-404 and HRB-108-2 were having similarity in short plant height (cm), few number of branches per plant, large stem diameter (cm), early days to 50 per cent flowering time, large flower length (cm) and medium flower diameter, but differing in number of node at first flowering with many (KS-404) and medium (HRB-108-2) types. AOL-03-1 and AOL-18-08 were having similarity in many number of node at first flowering, few number of branches per plant, large stem diameter (cm), early days to 50 per cent flowering time, large flower length (cm) and medium flower diameter, but differing in plant height with medium (AOL-03-1) and tall (AOL-18-08). The genotypes GAO-5 and JOL-18-1 were having similarity in tall plant height (cm), medium number of node at first flowering, few number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, medium flower length (cm) and medium flower diameter (cm). GO-6 and JOL-14-10 were having medium plant height (cm), many number of node at first flowering, medium number of branches per plant, large stem diameter (cm), early days to 50 per cent flowering time, medium flower length (cm) and medium flower diameter (cm). The genotypes viz., JOL-18-07, JOL-18-12 and HRB-55 were having similarity in medium number of node at first flowering, few number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm) and medium flower diameter (cm), but differing in plant height (cm) with tall (HRB-55) and medium (JOL-18-6, JOL-18-07 and  JOL-18-12). The genotypes EC-169513 and EC-30563 were having similarity in medium plant height (cm), few number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm) and medium flower diameter (cm), but differing in number of node at first flowering with medium (EC-30563) and many (EC-169513) types. Arka Abhay was having short plant height (cm), medium number of branches per plant, large stem diameter (cm), late days to 50 per cent flowering time, large flower length (cm), small flower diameter (cm) and medium number of node at first flowering. Pusa Sawani was having medium plant height (cm), medium number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm), large flower diameter (cm) and medium number of node at first flowering. NOL-17-9 was having short plant height (cm), many number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm), medium flower diameter (cm) and medium number of node at first flowering. The genotype JOL-18-11 was having medium plant height (cm), medium number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm), medium flower diameter (cm) and medium number of node at first flowering. JOL-18-9 was having medium plant height (cm), medium number of branches per plant, large stem diameter (cm), medium days to 50 per cent flowering time, large flower length (cm), medium flower diameter (cm) and medium number of node at first flowering.  
	The genotypes viz., JOL-13-05 and  EC-30563 were having similarity in short fruit length at 60 days (cm), large fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, large leaf blade width (cm) and long petiole length (cm), but differed in leaf blade length with long (JOL-13-05) and medium (EC-30563) types. The genotypes GO-6, HRB-55 and JOL-18-9 were having similarity in medium fruit length at 60 days (cm), large fruit diameter at 60 days (cm), long length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, long leaf blade length (cm), large leaf blade width (cm) and long petiole length (cm). The genotypes viz., JOL-18-6, JOL-16-06, AOL-03-1, AOL-18-08, JOL-18-07, JOL-18-12, GAO-5, JOL-14-10 and IC-2911-B were having medium fruit length at 60 days (cm), large fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, large leaf blade length (cm), large leaf blade width (cm) and long petiole length (cm). The genotypes viz., JOL-18-11, NOL-17-9 and EC-169513 were having medium fruit length at 60 days (cm), large fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), large fruit diameter at 70 days (cm), few number of locules, long leaf blade length (cm), large leaf blade width (cm) and long petiole length (cm). The genotype JOL- 2K-19 was having medium fruit length at 60 days (cm), large fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, large leaf blade length (cm), large leaf blade width (cm) and long petiole length (cm). Pusa Sawani was having medium fruit length at 60 days (cm), large fruit diameter at 60 days (cm), short length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, medium leaf blade length (cm), large leaf blade width (cm) and short petiole length (cm). The genotype Arka Abhay was having medium fruit length at 60 days (cm), medium fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), small fruit diameter at 70 days (cm), few number of locules, medium leaf blade length (cm), large leaf blade width (cm) and medium petiole length (cm). KS-404 was having long fruit length at 60 days (cm), large fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), large fruit diameter at 70 days (cm), few number of locules, medium leaf blade length (cm), large leaf blade width (cm) and medium petiole length (cm). The genotype JOL-18-1 was having medium fruit length at 60 days (cm), medium fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), medium fruit diameter at 70 days (cm), few number of locules, long leaf blade length (cm), large leaf blade width (cm) and medium petiole length (cm). HRB-108-2 was having medium fruit length at 60 days (cm), medium fruit diameter at 60 days (cm), medium length of physiologically mature fruit (cm), large fruit diameter at 70 days (cm), medium number of locules, long leaf blade length (cm), large leaf blade width (cm) and long petiole length (cm). 
	Similar characterization and grouping of okra genotypes based on the qualitative characters were made by Martin et al. (1981), Hazra and Basu (2000), Bas and Koludar (2001), Muhammad et al. (2001), Tiwari and Singh (2003), Patil et al. (2005), Essilfie et al. (2010), Morey et al. (2012), Abdou et al. (2022), Jangde et al. (2019), Amandeep et al. (2019), Rahman et al. (2016).
Conclusion
 	Assessment of genetic purity is an important criterion in seed production programme. The identification of unique genotypes helps to promote better utilization for crop improvement for development of variety or hybridization programme. Therefore, simple and reliable techniques need to be developed for genetic purity assessment and genotype characterization. The characters, which are used to differentiate the genotypes, must be competent to give the precise description and recognition and are considered important only when they are unduly subjected environmental influence. The realness of the genotypes can be checked through heritable morpho-physiological plant, fruit, leaf, flower and seeds. In the present study the characterization of okra genotypes was carried out mainly on morphological characteristics of plant, their parts and seed, out of which some measurable traits are liable to be influenced by the climatic factors. 


Table 1: Identification of grouping of okra genotypes based on plant height (cm), number of nodes at first flowering of stem and number of branches/plant
	Genotypes 
	Plant height (cm)  
	Groups 
	Number of nodes at first flowering of stem
	Groups 
	Number of branches/plant
	Groups

	JOL-16-06
	106.00
	Medium
	7.60
	Medium
	1.53
	Few

	JOL-14-10
	102.33
	Medium
	8.60
	Many
	3.33
	Medium

	HRB-55
	123.33
	Tall
	8.33
	Many
	1.70
	Few

	GAO-5
	127.00
	Tall
	7.00
	Medium
	1.33
	Few

	NOL-17-9
	89.67
	Short
	7.47
	Medium
	5.70
	Many 

	AOL-03-1
	112.67
	Medium
	8.00
	Many
	1.27
	Few

	AOL-18-08
	120.33
	Tall
	8.20
	Many
	1.87
	Few

	Pusa Sawani
	104.33
	Medium
	7.87
	Medium
	1.20
	Few

	JOL-18-1
	132.93
	Tall
	7.40
	Medium
	1.70
	Few

	JOL-18-07
	102.67
	Medium
	7.67
	Medium
	1.67
	Few

	JOL-2K-19
	110.33
	Medium
	7.07
	Medium
	1.87
	Few

	Arka Abhay
	62.67
	Short
	7.73
	Medium
	2.37
	Medium

	JOL-18-12
	107.33
	Medium
	8.47
	Many
	1.80
	Few

	JOL-18-6
	116.33
	Medium
	8.80
	Many
	2.77
	Medium

	JOL-18-9
	102.00
	Medium
	8.20
	Many
	1.90
	Few

	KS-404
	84.67
	Short
	8.67
	Many
	3.50
	Medium

	GO-6
	113.67
	Medium
	8.73
	Many
	2.37
	Medium

	EC- 169513
	116.67
	Medium
	8.13
	Many
	1.70
	Few

	JOL-18-11
	104.33
	Medium
	8.80
	Many
	2.73
	Medium

	JOL-13-05
	99.00
	Medium
	7.73
	Medium
	1.77
	Few

	IC-2911-B
	91.00
	Medium
	7.93
	Medium
	1.00
	Few

	HRB-108-2
	81.33
	Short
	7.67
	Medium
	2.13
	Medium

	EC-30563
	117.33
	Medium
	7.67
	Medium
	1.13
	Few

	Mean
	105.56
	
	7.99
	
	2.10
	

	S.Em ±
	4.88
	
	0.40
	
	0.14
	

	C. D. at 5%
	14.31
	
	1.16
	
	0.42
	

	CV %
	8.01
	
	8.58
	
	11.86
	



	Note: Plant height (cm)   

	Short
	:
	< 90 cm

	Medium
	:
	90 to 120 cm

	Long
	:
	> 120 cm

	
	
	

	Note: Number of node at first flowering of stem

	Few
	:
	< 5

	Medium
	:
	5-8

	Many 
	:
	> 8

	
	
	

	Note: Number of branches per plant

	Few 
	:
	< 2

	Medium
	:
	2-4

	Many 
	:
	> 4




Table 2: Identification of grouping of okra genotypes based on stem diameter (cm), day to 50 per cent flowering and flower length (cm)
	Genotypes 
	Stem diameter (cm)
	Groups
	Day to 50 per cent flowering
	Groups 
	Flower length (cm)
	Groups

	JOL-16-06
	1.84
	Large
	33.00
	Early
	5.41
	Large 

	JOL-14-10
	2.00
	Large
	32.00
	Early
	5.06
	Large

	HRB-55
	1.69
	Large
	36.00
	Medium
	5.13
	Large

	GAO-5
	1.69
	Large
	37.67
	Medium
	3.97
	Medium

	NOL-17-9
	1.81
	Large
	42.67
	Medium
	5.19
	Large

	AOL-03-1
	1.58
	Large
	33.33
	Early
	5.27
	Large

	AOL-18-08
	1.81
	Large
	31.33
	Early
	5.11
	Large

	Pusa Sawani
	1.74
	Large
	35.33
	Medium
	5.02
	Large

	JOL-18-1
	1.75
	Large
	40.67
	Medium
	4.75
	Medium

	JOL-18-07
	1.51
	Large
	38.33
	Medium
	5.20
	Large

	JOL-2K-19
	1.79
	Large
	30.67
	Early
	5.44
	Large

	Arka Abhay
	1.53
	Large
	45.67
	Late
	5.03
	Large

	JOL-18-12
	1.61
	Large
	37.67
	Medium
	5.13
	Large

	JOL-18-6
	1.84
	Large
	35.33
	Medium
	4.57
	Medium

	JOL-18-9
	1.75
	Large
	32.00
	Early
	5.15
	Large

	KS-404
	1.58
	Large
	32.33
	Early
	5.11
	Large

	GO-6
	1.65
	Large
	32.00
	Early
	3.30
	Medium

	EC- 169513
	1.63
	Large
	40.67
	Medium
	5.89
	Large

	JOL-18-11
	1.62
	Large
	38.33
	Medium
	5.21
	Large

	JOL-13-05
	1.45
	Medium
	32.33
	Early
	5.55
	Large

	IC-2911-B
	1.52
	Large
	31.67
	Early
	4.84
	Large

	HRB-108-2
	1.63
	Large
	30.33
	Early
	5.81
	Large

	EC-30563
	1.70
	Large
	38.67
	Medium
	5.64
	Large

	Mean
	1.68
	
	35.57
	
	5.08
	

	S.Em ±
	0.08
	
	2.32
	
	0.27
	

	C. D. at 5%
	0.23
	
	6.81
	
	0.79
	

	CV %
	8.31
	
	11.31
	
	9.18
	



	Note: Day to 50 per cent flowering time

	Early
	:
	< 35 days

	Medium
	:
	35-45 days

	Late
	:
	> 45 days

	
	
	

	Note: Stem diameter (cm)

	Small
	:
	< 1 cm

	Medium
	:
	1-1.5 cm

	Large 
	:
	> 1.5 cm

	

	 Note: Flower length (cm)

	 Small
	 :
	  Small

	 Medium
	 :
	  Medium

	 Large 
	 :
	  Large 





Table 3: Identification of grouping of okra genotypes based on flower diameter (cm), fruit length at 60 days (cm) and fruit diameter at 60 days (cm)
	Genotypes 
	Flower diameter (cm)
	Groups
	Fruit length at 60 days (cm) 
	Groups 
	Fruit diameter at 60 days (cm)
	Groups

	JOL-16-06
	5.39
	Medium
	9.47
	Medium
	2.43
	Large

	JOL-14-10
	4.64
	Medium
	8.87
	Medium
	2.25
	Large

	HRB-55
	5.78
	Medium
	11.17
	Medium
	1.97
	Large

	GAO-5
	4.92
	Medium
	11.53
	Medium
	2.15
	Large

	NOL-17-9
	4.91
	Medium
	8.60
	Medium
	2.54
	Large

	AOL-03-1
	4.95
	Medium
	9.60
	Medium
	2.32
	Large

	AOL-18-08
	5.20
	Medium
	10.53
	Medium
	2.32
	Large

	Pusa Sawani
	6.53
	Large
	9.13
	Medium
	2.15
	Large

	JOL-18-1
	4.52
	Medium
	10.27
	Medium
	1.47
	Medium

	JOL-18-07
	4.33
	Medium
	10.50
	Medium
	2.13
	Large

	JOL-2K-19
	5.82
	Medium
	9.60
	Medium
	2.05
	Large

	Arka Abhay
	3.40
	Small
	9.19
	Medium
	1.37
	Medium 

	JOL-18-12
	5.27
	Medium
	10.13
	Medium
	2.31
	Large

	JOL-18-6
	4.45
	Medium
	8.17
	Medium
	2.34
	Large

	JOL-18-9
	4.89
	Medium
	10.07
	Medium
	2.39
	Large

	KS-404
	5.58
	Medium
	12.20
	Long 
	2.49
	Large

	GO-6
	4.70
	Medium
	13.27
	Long
	2.17
	Large

	EC- 169513
	4.83
	Medium
	11.40
	Medium
	2.37
	Large

	JOL-18-11
	4.45
	Medium
	9.33
	Medium
	2.19
	Large

	JOL-13-05
	4.88
	Medium
	7.80
	Short
	2.11
	Large

	IC-2911-B
	4.31
	Medium
	8.73
	Medium
	2.19
	Large

	HRB-108-2
	5.15
	Medium
	8.37
	Medium
	1.47
	Medium

	EC-30563
	5.12
	Medium
	7.49
	Short
	2.28
	Large

	Mean
	4.96
	
	9.80
	
	2.15
	

	S.Em ±
	0.31
	
	0.45
	
	0.10
	

	C. D. at 5%
	0.90
	
	1.33
	
	0.30
	

	CV %
	10.72
	
	8.02
	
	8.02
	



	Note: Flower diameter (cm)

	Small
	:
	Small

	Medium
	:
	Medium

	Large 
	:
	Large

		

	Note: Fruit length at 60 days (cm)

	Small 
	:
	Small

	Medium
	:
	Medium

	Large
	:
	Large

	

	Note: Fruit diameter at 60 days (cm)

	Small
	:
	< 1.0 cm

	Medium
	:
	1.0-1.5 cm

	large
	:
	> 1.5 cm



Table 4: Identification of grouping of okra genotypes based on number of locules,   length of physiologically mature fruit (cm) and fruit diameter at 70 days (cm)
	Genotypes 
	Number of locules
	Groups
	Length of physiologically mature fruit (cm)
	Groups
	Fruit diameter at 70 days (cm)
	Groups 

	JOL-16-06
	5.00
	Few
	13.90
	Medium
	2.47
	Medium

	JOL-14-10
	5.00
	Few
	11.67
	Medium
	2.47
	Medium

	HRB-55
	5.00
	Few
	16.77
	Long
	2.43
	Medium

	GAO-5
	5.00
	Few
	13.17
	Medium
	2.48
	Medium

	NOL-17-9
	5.00
	Few
	14.27
	Medium
	2.74
	Large 

	AOL-03-1
	5.00
	Few
	14.79
	Medium
	2.46
	Medium

	AOL-18-08
	5.00
	Few
	14.67
	Medium
	2.44
	Medium

	Pusa Sawani
	5.00
	Few
	9.13
	Short
	2.30
	Medium

	JOL-18-1
	5.00
	Few
	14.90
	Medium
	2.17
	Medium

	JOL-18-07
	5.00
	Few
	12.57
	Medium
	2.35
	Medium

	JOL-2K-19
	5.00
	Few
	10.43
	Medium
	2.33
	Medium

	Arka Abhay
	5.00
	Few
	11.74
	Medium
	1.40
	Small

	JOL-18-12
	5.00
	Few
	14.67
	Medium
	2.35
	Medium

	JOL-18-6
	5.00
	Few
	12.20
	Medium
	2.48
	Medium

	JOL-18-9
	5.00
	Few
	15.27
	Long
	2.39
	Medium

	KS-404
	5.00
	Few
	12.97
	Medium
	2.71
	Large

	GO-6
	5.00
	Few
	16.03
	Long
	2.39
	Medium

	EC- 169513
	5.00
	Few
	13.87
	Medium
	2.71
	Large

	JOL-18-11
	5.00
	Few
	12.59
	Medium
	2.67
	Large

	JOL-13-05
	5.00
	Few
	14.17
	Medium
	2.46
	Medium

	IC-2911-B
	5.00
	Few
	10.13
	Medium
	2.48
	Medium

	HRB-108-2
	6.00
	Medium
	10.67
	Medium
	2.51
	Large

	EC-30563
	5.00
	Few
	12.93
	Medium
	2.45
	Medium

	Mean
	5.04
	
	13.21
	
	2.42
	

	S.Em ±
	0.23
	
	0.65
	
	0.11
	

	C. D. at 5%
	NS
	
	1.90
	
	0.33
	

	CV %
	7.92
	
	8.50
	
	8.03
	


	Note: Number of locules

	Small 
	:
	< 6 

	Medium
	:
	6-7 

	Large
	:
	> 8 

	

	Note: Length of physiologically mature fruit (cm)

	Small
	:
	< 10 cm

	Medium
	:
	10-15 cm

	Large
	:
	> 15 cm

	

	Note: Fruit diameter at 70 days (cm)

	Small 
	:
	Small

	Medium
	:
	Medium

	Large
	:
	Large












Table 5: Identification of grouping of okra genotypes based on petiole length (cm), leaf blade length (cm) and leaf blade width (cm)
	Genotypes 
	Petiole length (cm)
	Groups
	Leaf blade length (cm)
	Groups
	Leaf blade width (cm)
	Groups 

	JOL-16-06
	24.07
	Long 
	23.63
	Long
	28.73
	Large

	JOL-14-10
	23.78
	Long
	21.30
	Long
	26.53
	Large

	HRB-55
	25.86
	Long
	21.99
	Long
	27.75
	Large

	GAO-5
	24.49
	Long
	23.10
	Long
	28.18
	Large

	NOL-17-9
	18.67
	Medium
	23.37
	Long
	28.00
	Large

	AOL-03-1
	25.03
	Long
	23.37
	Long
	30.60
	Large

	AOL-18-08
	24.47
	Long
	22.03
	Long
	25.93
	Large

	Pusa Sawani
	17.67
	Short 
	18.69
	Medium
	25.60
	Large

	JOL-18-1
	26.00
	Long
	25.93
	Long
	30.43
	Large

	JOL-18-07
	23.50
	Long
	22.67
	Long
	29.47
	Large

	JOL-2K-19
	16.47
	Short
	19.37
	Medium
	23.17
	Medium

	Arka Abhay
	19.81
	Medium
	18.17
	Medium
	27.77
	Large

	JOL-18-12
	25.77
	Long
	23.33
	Long
	27.97
	Large

	JOL-18-6
	27.21
	Long
	21.45
	Long
	29.47
	Large

	JOL-18-9
	27.68
	Long
	23.30
	Long
	29.53
	Large

	KS-404
	24.85
	Long
	18.80
	Medium
	27.87
	Large

	GO-6
	25.61
	Long
	22.97
	Long
	30.57
	Large 

	EC- 169513
	25.07
	Long
	22.80
	Long
	31.63
	Large

	JOL-18-11
	25.43
	Long
	22.97
	Long
	28.40
	Large

	JOL-13-05
	25.20
	Long
	23.23
	Long
	28.70
	Large

	IC-2911-B
	25.50
	Long
	21.47
	Long
	29.20
	Large

	HRB-108-2
	20.21
	Long
	23.73
	Long
	29.12
	Large

	EC-30563
	22.17
	Long
	19.15
	Medium
	26.47
	Large

	Mean
	23.67
	
	22.04
	
	28.31
	

	S.Em ±
	1.60
	
	1.09
	
	1.23
	

	C. D. at 5%
	4.68
	
	3.19
	
	3.61
	

	CV %
	11.68
	
	8.56
	
	7.53
	



	Note: Petiole length (cm)

	Short 
	:
	Short 

	Medium
	:
	Medium

	Long 
	:
	Long 

	

	Note: Leaf blade length (cm)

	Short
	:
	Short

	Medium
	:
	Medium

	Large
	:
	Large

	

	Note: leaf blade width (cm)

	Small   
	:
	Small   

	Medium
	:
	Medium

	Large 
	:
	Large 
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Figure 1: O
kra genotypes identification keys on the basis o
f quantitative characters(a)
) (
Small 
Arka Abhay
) (
Large 
Pusa Sawani
) (
Many 
KS-404
) (
Medium 
GAO-5, JOL-18-1, JOL-18-6, GO-6, JOL-16-06, JOL-14-10, AOL-03-1, AOL-18-08, JOL-2K-19, JOL-18-9, KS-404, JOL-13-05, IC-2911-B, HRB-108-2, HRB-55, NOL-17-9, JOL-18-07, JOL-18-12, EC-169513, JOL-18-11, EC-30563
) (
Medium 
GAO-5, JOL-18-1, JOL-18-6, GO-6
) (
Large 
HRB-55, NOL-17-9, Pusa Sawani, JOL-18- 07, JOL-18-12, EC-169513, JOL-18-11 EC-30563, Arka Abhay, JOL-13-05, JOL-14-10, AOL-03-1, AOL-18-08, JOL-2K-19, JOL-18-9, IC-2911-B, HRB-108-2, JOL-16-06, KS-404
) (
Many 
NOL-17-9
) (
Medium 
Arka Abhay, KS 
404, HRB-108-2
) (
Medium 
GAO-5, JOL-18-1
) (
Many 
JOL-14-10, AOL-03-1, JOL-18- 12, JOL-18-6, JOL-18-9, GO-6, EC-169513, JOL-18-11
, 
HRB-55, AOL-18- 08
) (
Medium 
JOL-16-06, Pusa Sawani, JOL-18- 07, JOL-2K-19, JOL-13-05, IC 2911-B, EC-30563
, 
Arka Abhay, NOL-17-9, HRB-108-2
) (
Early 
JOL-13-05, JOL-14-10, GO-6
) (
Early 
AOL-03-1, AOL-18-08, JOL-2K-19, JOL 18-9, IC-2911-B, HRB-108-2, JOL-16-06, KS-404
) (
Days to 50 per cent flowering time
) (
Large 
JOL-16-06, HRB-55, GAO-5, NOL-17-9, AOL-03-1, JOL-18-1, AOL-18-08, Pusa Sawani, JOL-18-07, JOL-2K-19, Arka Abhay, JOL-18-12, JOL-18-9, KS-404, EC-169513, IC-2911-B, EC-30563, HRB-108-2
) (
Flower diameter (cm)
) (
Flower length (cm)
) (
Late
 Arka Abhay
) (
Medium 
HRB-55, GAO-5, NOL-17-9, JOL-18-1, Pusa Sawani, JOL-18- 07, JOL-18-12, JOL-18-6, EC-169513, JOL-18-11, EC-30563
) (
Large 
JOL-14-10, JOL-18- 6, GO-6, JOL-18-11
) (
Medium 
JOL-13-05
) (
Stem diameter (cm)
) (
Medium 
JOL-14-10, JOL-18-6, GO-6, JOL-18-11
) (
Few 
JOL-16-06, HRB-55, GAO-5, AOL-03-1, AOL-18-08, Pusa Sawani, JOL-18-1, JOL-18-07, JOL-2K-19, JOL-18-12, JOL-18-9, EC-169513, JOL-13-05, IC-2911-B, EC-30563
) (
Number of branches per plant
) (
Number of node at first flowering
)


 (
Medium
 
JOL-18-6, JOL-16-06, AOL-03-1, AOL-18-08, JOL-2K-19, EC-169513, JOL-18-07, JOL-18-12
, 
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) (
Long 
GO-6, KS-404
) (
Short
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) (
Fruit length at 60 days (cm)
)

 (
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(cm)
)
 (
Short 
JOL-2K-19, Pusa Sawani
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Medium 
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Long
 
EC-30563, HRB-108-2, IC-2911-B, HRB-55, JOL-18-9, JOL-16-06, JOL-14-10, GAO-5, AOL-03-1, AOL-18-08, JOL-18-1, JOL-18-12, JOL-18-6, KS-404, GO-6, EC-169513
, JOL-18-07 JOL
-18-11, JOL-13-05
) (
Petiole length (cm)
) (
Medium 
JOL-2K-19
) (
Large
 
JOL-16-06, JOL-14-10, GAO-5, HRB-55, NOL-17-9, AOL-03-1, AOL-18-08, JOL-18-1, JOL-18-07, JOL-18-12, JOL-18-6, JOL-18-9, GO-6, EC-169513, JOL-18-11, JOL-13-05, IC-2911-B, HRB-108-2, EC-30563, KS-404, Pusa Sawani, Arka Abhay
) (
Leaf blade width (cm)
) (
Medium
 
KS-404, JOL-2K-19, EC-30563, Pusa Sawani, Arka Abhay
) (
Long
JOL-16-06, GAO-5, HRB-55, AOL-03-1, AOL-18-08, JOL-18-1, JOL-18-9, GO-6, JOL-13-05, IC-2911-B, JOL-14-10, HRB-108-2, NOL-17-9, JOL-18-11, JOL-18-07, JOL-18-12, EC-169513, JOL-18-6
) (
Leaf blade length (cm)
) (
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) (
Number of locules
) (
Large
JOL-18-11, HRB-108-2, NOL-17-9, KS-404, EC-169513  
) (
Small 
Arka Abhay
) (
Medium
 
JOL-18-6, JOL-16-06, AOL-03-1, AOL-18-08, JOL-2K-19, JOL-18-07, JOL-18-12, Pusa Sawani, GO-6, GAO-5, JOL-18-1, JOL-14-10, JOL-18-9, IC-2911-B, HRB-55, JOL-13-05, EC-30563
) (
Fruit diameter at 70 days (cm)
) (
Long
 
GO-6, HRB-55, JOL-18-9
) (
Short
 
Pusa Sawani
) (
Medium
 
JOL-16-06, JOL-14-10, GAO-5, NOL-17-9, AOL-03-1, AOL-18-08, JOL
-18-1, JOL-18-07, JOL-2K-19, KS 
404, Arka Abhay, EC-169513, JOL-18-11, JOL-18-12, JOL-18-6, HRB-108-2, IC-2911-B, JOL-13-05, EC-30563
) (
Medium
 
HRB-108-2, JOL 
18-1, Arka Abhay
) (
Length of physiologically mature fruit (cm)
) (
Large 
HRB-55, JOL-18-9, JOL-16-06, JOL-14-10, GAO-5, NOL-17-9, AOL-03-1, AOL-18-08, JOL-18-07, JOL-2K 19, KS-404, EC-169513, JOL-18-11, JOL-18-12, JOL-18-6, IC-2911-B, JOL-13-05, EC-30563, GO-6, Pusa Sawani
)		
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Figure 2: O
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