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Appraisal of Variability across Soybean Genotypes based on Qualitative Traits

Abstract 

Soybean (Glycine max [L.] Merrill) is a worldwide weighty legume crop esteemed for its nutritional richness, agronomic resourcefulness and wide adaptableness. To discover phenotypic diversity indispensable for breeding and genetic resource management, an inclusive investigation was conducted during the Kharif 2023 at the Experimental Farm, Department of Genetics and Plant Breeding, RVSKVV, Gwalior, M.P., India. A total 92 diverse soybean genotypes were grown in a randomized block design with two replications. Qualitative traits following DUS guidelines viz., plant growth type, leaf shape and colour, flower and pod characteristics, seed morphology and hilum color were recorded from representative plants. Significant phenotypic variation was observed among genotypes. Plant growth type included determinate (41), semi-determinate (27) and indeterminate (24) types. Leaf shape was predominantly pointed ovate (62 genotypes), followed by rounded ovate (20) and lanceolate (10). Foliage colour varied between light (43) and dark green (49). Flower colour was nearly evenly split between white (42) and purple (50). Pod pubescence was absent in 52 genotypes and present in 40, with brown being the predominant pubescence colour. Seed characteristics exhibited broad diversity in shape, size, colon, luster, and hilum pigmentation, highlighting valuable morphological markers for genotype classification. These findings indicated presence of substantial qualitative trait variability, which is crucial for parental selection, varietal identification and genetic improvement programmes. Future research integrating molecular tools with phenotypic data will facilitate the development of high-yielding, stress-tolerant and nutritionally superior soybean cultivars, contributing to sustainable agriculture and food security.
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1. Introduction 

Glycine max [L.] Merrill stands as a cornerstone of global agriculture, owing to its exceptional agronomic versatility, nutritional richness and broad adaptability to diverse agro-ecological zones (Sharma et al., 2021; Mishra et al., 2024a). As one of the most valuable leguminous crops cultivated worldwide, it plays an integral role in addressing the twin challenges of food and nutritional security (Mishra et al., 2021a). The seeds of soybean are a rich source of high-quality plant-based protein, containing all essential amino acids, and are also abundant in oil, particularly polyunsaturated fatty acids for instance linoleic and linolenic acids, which are crucial for human health (Upadhyay et al., 2020; Mishra et al., 2021b). Its protein content ranges between 34–42%, while oil content varies from 18–22%, making it a dual-purpose crop with immense economic value (Mishra et al., 2020; Mishra et al., 2021c; Mishra et al., 2024b). Beyond direct human consumption, soybean is a major component of livestock feed, especially in the form of soybean meal, which is extensively used in poultry, aquaculture, and dairy industries due to its high digestibility and amino acid profile (Mishra et al., 2021c; Sharma et al., 2023; Mishra et al., 2024c). The crop is also pivotal in the production of biofuels, particularly biodiesel, contributing to renewable energy sources and reducing dependence on fossil fuels. Furthermore, soybean-derived ingredients find applications in the production of a wide array of industrial products, including plastics, lubricants, adhesives, inks and even biodegradable polymers (Bullent et al., 2011; Mishra et al., 2021d; Mishra et al., 2025a). Agronomically, soybean enriches soil fertility through its ability to fix atmospheric nitrogen in symbiosis with Bradyrhizobium species, thereby reducing the need for synthetic nitrogen fertilizers and supporting sustainable agricultural practices (Mishra et al., 2021e; Tripathi et al., 2023). Its inclusion in crop rotations improves soil health, disrupts pest and disease cycles, and enhances the productivity of subsequent crops, particularly cereals like maize and wheat (Namozov et al., 2022; Beruk et al., 2024; Akchaya et al., 2025).

In recent decades, the rapid expansion of the global population, urbanization, evolving dietary habits favoring plant-based proteins, and the growing emphasis on health and wellness have significantly increased the global demand for soybean and soy-based products (Messina, 2022; Mishra et al., 2025b). Furthermore, soybean holds a strategic place in international trade, with major producers such as the United States, Brazil, Argentina, and India contributing to global supply chains (Martignone et al., 2024; Mishra et al., 2025a). To meet the escalating demand while coping with challenges posed by climate variability, pest pressures and limited arable land, there is a critical need for developing high-yielding, stress-tolerant, and nutritionally enhanced soybean varieties (Yeleliere et al., 2023; Saleem et al., 2024; Mishra et al., 2024c). Achieving this requires the integration of classical breeding approaches with modern biotechnological tools, such as molecular marker-assisted selection, genomic selection and genetic engineering (Mishra et al., 2024d; Sharma et al., 2025). Comprehensive germplasm characterization, evaluation of genetic diversity and utilization of both indigenous and exotic gene pools are essential to widen the genetic base and accelerate the development of improved cultivars (Singh et al., 2022; Mishra et al., 2024e).

Qualitative traits, governed by one or a few major genes with minimal environmental influence, are crucial for germplasm characterization, varietal identification and genetic resource management. These traits play a vital role in DUS testing for variety registration and plant breeders' rights, and provide a reliable basis for assessing genetic purity and heterogeneity (Ramteke & Murlidharan, 2012; Mishra et al., 2022; Asati et al., 2023; Makwana et al., 2023; Sharma et al., 2023; Yadav et al., 2023; Paliwal et al., 2024; Mishra et al., 2025b). Evaluating qualitative traits in soybean enables the identification of morphologically distinct and genetically diverse genotypes, which is essential for parental selection and broadening the genetic base in breeding programmes. Additionally, such traits support molecular and biochemical studies, offering insight into genetic diversity critical for enhancing stress tolerance, yield stability and nutritional quality (Mishra et al., 2022; Chiemeke et al., 2024; Sharma et al., 2025). In light of this, the present investigation was undertaken to systematically evaluate the extent of phenotypic heterogeneity among soybean genotypes using a set of defined qualitative traits. The outcomes of this investigation are expected to facilitate the classification of genotypes, support the identification of ideotypes suitable for breeding, and promote the conservation and effective utilization of soybean genetic resources. This will ultimately contribute to the development of improved cultivars with enhanced agronomic performance and adaptability.

 2. Material & Methods

2.1 Experimental Site

The field experiment was conducted during Kharif 2023 at the experimental farm, Department of Genetics and Plant Breeding, College of Agriculture, Rajmata Vijayaraje Scindia Krishi Vishwavidyalaya, Gwalior, Madhya Pradesh, India. The geographical location of the experimental site falls under a hot semi-arid agro-climatic zone, characterized by high temperature variability and limited but concentrated rainfall. The region experiences extreme temperatures, with the annual minimum and maximum ranging from 2°C to 48°C. The average annual rainfall varies between 750–800 mm, the majority of which is received during the monsoon season, typically from late June to late September. During the cropping period from July to October 2023, the total rainfall recorded was 907.7 mm, though its distribution was uneven and at times insufficient, which could affect crop physiology and disease dynamics. The average maximum and minimum temperatures during the crop season remained at 35.2°C and 24.5°C, respectively, which were conducive for soybean growth and development. 

2.2 Experimental Materials and Layout

The experimental material comprised 92 diverse soybean genotypes, were received from RAK College of Agriculture, Sehore, RVSKVV, Gwalior, M.P., India. The field evaluation was carried out in a Randomized Block Design (RBD) with two replications to account for environmental heterogeneity and ensure statistical reliability. Each genotype was sown in three rows per plot, with a row-to-row distance of 30 cm and a plant-to-plant spacing of 10 cm, ensuring optimal plant density and resource utilization. The plot size was maintained 3.0 meters in length and 1.2 meters in width. Standard agronomic practices, including land preparation, fertilization, weed control and irrigation, were uniformly followed across all plots to ensure the normal growth and development of the crop. Regular monitoring was carried out to assess plant health and environmental conditions.

2.3 Observations and Traits Studied

For morphological characterization, different qualitative traits were recorded as per the DUS (Distinctness, Uniformity, and Stability) guidelines. Data were collected from five randomly selected competitive plants per genotype per replication, ensuring statistical accuracy and genetic representation. Additionally, DUS characterization was carried out following the guidelines prescribed by Ramteke and Murlidharan (2012) as described in Table 1, which included assessment of plant growth type, leaf shape, Leaf colour, plant growth habit, flower colour, pod pubescence, pod pubescence colour, pod colour, seed size, seed shape, seed colour, seed lustre and seed hilum colour, visually assessable morphological traits. These descriptors played a vital role in evaluating the genetic diversity and varietal distinctiveness within the tested materials.

Table 1 Soybean DUS characters along with their state of expression as per DUS guidelines
	S. No.
	Characteristics
	States
	Note

	1

 

 
	Plant: Growth type
	Determinate
	1

	
	
	Semi-determinate
	2

	
	
	Indeterminate
	3

	2

 

 
	Leaf: Shape

 

 
	Lanceolate
	1

	
	
	Pointed ovate
	2

	
	
	Rounded ovate
	3

	3

 
	Leaf: Colour
	Light Green
	1

	
	
	Dark green
	2

	4

 
	Plant: Growth habit
	Erect
	1

	
	
	Semi-erect
	2

	5

 
	Flower: Colour
	White
	1

	
	
	Purple
	2

	6

 
	Pod: Pubescence
	Absent
	1

	
	
	Present
	9

	7

 
	Pod: Pubescence colour
	Grey
	1

	
	
	Tawny (Brown)
	2

	8

 

 
	Pod : Colour
	Yellow
	1

	
	
	Brown
	2

	
	
	Black
	3

	9

 

 
	Seed Size (100- seeds weight)
	Small (≤ 10.0 g)
	3

	
	
	Medium (10.1-13.0 g)
	5

	
	
	Large (> 13.0 g)
	7

	10

 
	Seed: Shape
	Spherical
	1

	
	
	Elliptical
	2

	11

 

 

 
	Seed: Colour
	Yellow
	1

	
	
	Yellow green
	2

	
	
	Green
	3

	
	
	Black
	4

	12

 
	Seed: Luster
	Shiny
	1

	
	
	Dull
	9

	13

 

 

 

 
	Seed: Hilum colour
	Yellow
	1

	
	
	Grey
	2

	
	
	Brown
	3

	
	
	Black
	4

	
	
	Variegated
	5


3. Results & Discussion 

In the present study, thirteen qualitative traits were evaluated across 92 soybean genotypes (Table 2), revealing existence of considerable phenotypic diversity. Plant growth habit was categorized into determinate, semi-determinate and indeterminate types, with 41 genotypes exhibiting determinate growth, 27 semi-determinate while 24 indeterminate. Leaf shape variation was classified into three types: lanceolate, pointed ovate and rounded ovate (Fig. 1(A)). Regarding pod pubescence, 52 genotypes were globous, whereas 40 showed presence of pubescence (Fig. 1(B)). Among the pubescent pods, brown coloration was most common (36 genotypes), while grey pod pubescence was observed in 4 genotypes (Fig. 1(C)). Amongst the genotypes, 62 displayed pointed ovate leaves, 20 had rounded ovate leaves, while 10 showed lanceolate leaf morphology. Foliage color varied between light green and dark green, 43 genotypes exhibiting light green foliage while 49 genotypes characterized by dark green foliage (Fig. 1(D)). Plant growth habit also exhibited variation, with the majority of genotypes (75) demonstrating a semi-erect habit, while 17 genotypes were erect. Flower color was predominantly white or purple; 42 genotypes bore white flowers while 50 genotypes had purple flowers (Fig. 1(E)). Pod color was either yellow or brown, 55 genotypes having yellow pods while 37 displayed brown pod coloration. Seed shape was primarily elliptical (71 genotypes), while 21 genotypes had spherical seeds. Seed coat color exhibited four categories: yellow, yellow-green, green, and black. The majority (66 genotypes) had yellow seeds, while 26 genotypes showed yellow-green seed coloration. Seed size was classified into small (≤ 10.0 g), medium (10.1–13.0 g), and large (>13.0 g) categories. Small seed size was predominant in 47 genotypes, medium size in 35 genotypes, whereas large seed size in 10 genotypes. Seed luster was categorized as shiny or dull, 64 genotypes displayed shiny seeds while 28 genotypes exhibited dull seed surfaces. Hilum color varied significantly, with black being the most frequent (62 genotypes), tracked by brown (13 genotypes), grey (10 genotypes), and yellow (7 genotypes). These observations indicated that a broad phenotypic variability was exist among the studied soybean genotypes for main qualitative traits, which may serve as valuable criteria for selection of genotype (s) in breeding programmes.

Similar experiments have also been conducted by Gupta et al. (2010), Ramteke & Murlidharan (2012), Pawale et al. (2019), Gupta et al.  (2020), Singh et al. (2021, Sivabharati et al. (2022), Pachori et al. (2023) and Thakur et al. (2024). Sharma et al. (2023) conducted a study to categorize 60 soybean genotypes based on 12 qualitative traits under controlled experimental conditions. The objective was to evaluate genotypic diversity using stable, heritable morphological markers such as leaf type, flower and pod color, pod hairiness, and seed shape. Results revealed presence of distinct variability among genotypes, enabling their classification into dendrogram groups and aiding in the identification of unique traits for future breeding programmes and germplasm management. Ullah et al. (2024) carried out an experiment for over two consecutive seasons under natural rainfed conditions using 59 soybean genotypes in an augmented block design to assess genetic variability for qualitative and quantitative traits. Sharma et al. (2025b) carried out an experiment in kharif 2019 and 2020, for categorizing 30 soybean genotypes as per the DUS guidelines. Significant variability was observed in traits like growth habit, flower color, seed morphology, and disease response. These findings support breeding efforts for pest resistance, mechanization suitability and varietal distinction. Parallel to this Mishra et al. (2025b) conducted an investigation during Kharif 2022 at the AICRP soybean seed breeding farm, JNKVV, Jabalpur, to evaluate genetic diversity among 118 soybean genotypes including 115 RILs and 3 checks using 16 morphological traits as per DUS guidelines. Results revealed moderate to high diversity, especially in seed traits, highlighting valuable RILs for future breeding of high-yielding and stress-resilient soybean cultivars.
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	Figure 1: Diagrammatic representation of various morphological traits and their categorization as per DUS guidelines A. Leaf type B. Pod pubescence C. Pod pubescence color D. Leaf color intensity E. Flower color 


Conclusion 

The present investigation demonstrated presence of substantial phenotypic diversity among the 92 evaluated soybean genotypes across key qualitative traits, including plant growth habit, leaf morphology, flower and pod characteristics, seed shape, size, color and hilum pigmentation. This wide variation accentuates the rich genetic base available within the genotype, which can be effectively harnessed for soybean improvement. The qualitative traits assessed serve as reliable morphological markers for genotype identification, classification, and breeding. Such diversity is critical for selecting superior parental lines to develop high-yielding, stress-resilient, and nutritionally enhanced soybean cultivars. Integrating these phenotypic insights with molecular and biochemical tools may accelerate breeding progress and support sustainable crop production in diverse agro-climatic zones. Overall, the findings contribute valuable information for germplasm conservation, varietal development, and the enhancement of soybean productivity to meet future food and nutritional security challenges.

Table 2 Qualitative characteristics of soybean genotypes

	S. No.
	Genotypes
	Plant growth type
	Leaf shape
	Leaf colour
	Plant growth habit
	Flower colour
	Pod pubescence
	Pod: pubescence colour
	Pod colour
	Seed shape
	Seed colour
	Seed size
	Seed lustre
	Hilum colour

	1
	RVS 23-1
	Semi Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	     ------
	Brown
	Elliptical
	Yellow
	Medium
	Dull
	Brown

	2
	RVS 23-2
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	     ------
	Yellow
	Elliptical
	Yellow 
	Small
	Shiny
	Grey

	3
	RVS 23-3
	Semi Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Spherical
	Yellow Green
	Small
	Shiny
	Black

	4
	RVS 23-4
	Indeterminate
	Rounded Ovate
	Light Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Spherical
	Yellow
	Small
	Shiny
	Black

	5
	RVS 23-5
	Determinate
	Rounded Ovate
	Dark Green
	Semi Erect
	White
	Absent
	       -----
	Brown
	Elliptical
	Yellow
	Small
	Dull
	Brown

	6
	RVS 23-6
	Determinate
	Pointed Ovate
	Light Green
	Erect
	White
	Present
	    Brown
	Yellow
	Spherical
	Yellow
	Small
	Shiny
	Black

	7
	RVS 23-7
	Determinate
	Pointed Ovate
	Dark Green
	Erect
	White
	Absent
	     -----
	Brown
	Elliptical
	Yellow
	Medium
	Dull
	Black

	8
	RVS 23-8
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	     -----
	Yellow
	Elliptical
	Yellow
	Large 
	Shiny
	Black

	9
	RVS 23-9
	Semi determinate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	     -----
	Yellow
	Elliptical
	Yellow
	Small
	Dull
	Black

	10
	RVS 23-10
	Indeterminate
	Pointed  Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	      -----
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Black

	11
	RVS 23-11
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	     ------
	Yellow
	Elliptical
	Yellow 
	Medium
	Dull
	Black

	12
	RVS 23-12
	Indeterminate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	     ------ 
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Brown

	13
	RVS 23-13
	Determinate
	Lanceolate
	Dark Green
	Erect
	White
	Absent
	     ------
	Brown
	Elliptical
	Yellow 
	Medium
	Dull
	Black

	14
	RVS 23-14
	Indeterminate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow 
	Small
	Shiny
	Brown

	15
	RVS 23-15
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow 
	Medium
	Shiny
	Black

	16
	RVS 23-16
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Absent
	     Grey
	Yellow
	Elliptical
	Yellow 
	Small
	Shiny
	Black

	17
	RVS 23-17
	Semi Determinate
	Lanceolate
	Dark Green
	Semi Erect 
	White
	Absent
	     -----
	Brown
	Elliptical
	Yellow
	Medium
	Dull
	Black

	18
	RVS 23-18
	Indeterminate
	Rounded Ovate
	Light Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Spherical
	Yellow
	Large 
	Shiny
	Black

	19
	RVS 23-19
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	      -----
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Black

	20
	RVS 23-20
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow
	Small
	Dull
	Brown

	21
	RVS 23-21
	Determinate
	Pointed Ovate
	Dark Green
	Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	22
	RVS 23-22
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Brown

	23
	RVS 23-23
	Indeterminate
	Pointed Ovate
	Dark Green
	Semi Erect
	Purple
	Present
	    Grey
	Brown
	Elliptical
	Yellow
	Large 
	Shiny
	Black

	24
	RVS 23-24
	Semi Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	White
	Present
	    Brown
	Brown
	Spherical
	Yellow Green
	Small
	Shiny
	Black

	25
	RVS 23-25
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	26
	RVS 23-26
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	     Grey
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	27
	RVSM 35
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Absent
	    ------
	Yellow
	Elliptical
	Yellow
	Small
	Dull
	Black

	28
	JS 20-34
	Semi Determinate
	Rounded Ovate
	Dark Green
	Erect 
	White
	Absent
	    ------
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	29
	JS 93-05
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	     ------
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Black

	30
	JS 95-60
	Indeterminate
	Lanceolate
	Dark Green
	Semi Erect 
	Purple
	Absent
	     ------
	Brown
	Elliptical
	Yellow Green
	Small
	Shiny
	Black

	31
	JS 335
	Indeterminate
	Rounded Ovate
	Dark Green
	Semi Erect 
	White
	Absent
	      ------
	Yellow
	Elliptical
	Yellow Green
	Medium
	Shiny
	Black

	32
	JS 20-116
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Absent
	      ------
	Yellow
	Elliptical
	Yellow
	Medium
	Shiny
	Black

	33
	JS 20-69
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Black

	34
	JS 20-98
	Determinate
	Pointed Ovate
	Light Green
	Semi

Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow Green
	Small
	Shiny
	Black

	35
	RVS 76
	Semi Determinate
	Rounded Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	     -----
	Yellow
	Elliptical
	Yellow 
	Medium
	Shiny
	Black

	36
	RVS 2001-4
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	     -----
	Brown
	Elliptical
	Yellow Green
	Small
	Shiny
	Black

	37
	Raj Soya 24
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Absent
	     ------
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Black

	38
	Raj Soya 18
	Semi Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	White
	Absent
	      ------
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	39
	JS 20-29
	Indeterminate
	Pointed Ovate
	Dark Green
	Semi Erect 
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Medium
	Dull
	Black

	40
	VLS 104
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	     ------
	Brown
	Spherical
	Yellow
	Small
	Shiny
	Yellow

	41
	NRCSL 5
	Indeterminate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	     ------
	Yellow
	Spherical
	Yellow
	Medium
	Shiny
	Yellow

	42
	JS 24-26
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow
	Medium
	Dull
	Yellow

	43
	NRCSL 7
	Determinate
	Rounded Ovate
	Dark Green
	Semi Erect
	Purple
	Absent
	     -------
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Yellow

	44
	SKAUS 3
	Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	Purple
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Black

	45
	RVS 12-8
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow 
	Small
	Shiny
	Black

	46
	KDS 1203
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	Purple
	Absent
	      ------
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Grey

	47
	NRC 253
	Semi Determinate
	Rounded Ovate
	Dark Green
	Erect
	Purple
	Absent
	      ------
	Brown
	Elliptical
	Yellow
	Small
	Shiny
	Black

	48
	MACS 1756
	Indeterminate
	Rounded Ovate
	Light Green
	Erect
	Purple
	Absent
	      ------
	Brown
	Spherical
	Yellow Green
	Large 
	Shiny
	Brown

	49
	Lok Soya 2
	Indeterminate
	Rounded Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow Green
	Small
	Shiny
	Brown

	50
	AMS 2021-3
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	      Brown
	Yellow
	Elliptical
	Yellow Green
	Small
	Dull
	Black

	51
	Himso 1695
	Determinate
	Pointed Ovate
	Dark Green
	Erect 
	White
	Present
	      Grey
	Yellow
	Elliptical
	Yellow
	Large 
	Dull
	Brown

	52
	TS-156
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Present
	     Brown
	Yellow
	Elliptical
	Yellow Green
	Medium
	Shiny
	Black

	53
	NRCSL-8
	Semi Determinate
	Pointed Ovate
	Dark Green
	Erect 
	Purple
	Absent
	      ------
	Brown
	Elliptical
	Yellow
	Medium
	Shiny
	Grey

	54
	JS 24-34
	Indeterminate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	      ------
	Brown
	Elliptical
	Yellow Green
	Large 
	Shiny
	Black

	55
	RSC 10-52
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow 
	Large 
	Shiny
	Grey

	56
	DS 1510
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Present
	    Brown
	Yellow
	Elliptical
	Yellow Green
	Small
	Dull
	Black

	57
	KSS 213
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Elliptical
	Yellow 
	Large 
	Shiny
	Black

	58
	MAUS 824
	Indeterminate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	      ------
	Yellow
	Spherical
	Yellow 
	Large 
	Shiny
	Grey

	59
	NRC 254
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Elliptical
	Yellow 
	Small
	Shiny
	Grey

	60
	AMS 2021-4 
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow Green
	Small
	Dull
	Black

	61
	Himso 1696
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow Green
	Small
	Dull
	Black

	62
	DS 1529
	Indeterminate
	Lanceolate
	Light Green
	Semi Erect 
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow Green
	Small
	Shiny
	Black

	63
	KDS 1188
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Present
	    Brown
	Brown
	Elliptical
	Yellow 
	Small
	Shiny
	Black

	64
	MACS 1745
	Indeterminate
	Pointed Ovate
	Light Green
	Semi Erect 
	Purple
	Absent
	      ------
	Yellow
	Spherical
	Yellow
	Small
	Shiny
	Black

	65
	NRC 255
	Indeterminate
	Pointed Ovate
	Light Green
	Erect 
	Purple
	Absent
	       ------
	Brown
	Elliptical
	Yellow 
	Medium
	Shiny
	Grey

	66
	Asb 93
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Brown
	Elliptical
	Yellow
	Medium
	Shiny
	Brown

	67
	VLS 105
	Indeterminate
	Rounded Ovate
	Light Green
	Semi Erect 
	White
	Absent
	       ------
	Yellow
	Elliptical
	Yellow
	Large 
	Shiny
	Black

	68
	NRCSL 4
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Black

	69
	NRC 257 
	Determinate
	Lanceolate
	Light Green
	Erect
	Purple
	Absent
	      ------
	Yellow
	Spherical
	Yellow Green
	Small
	Dull
	Black

	70
	MAUS 814
	Determinate
	Lanceolate
	Light Green
	Erect
	Purple
	Present
	    Brown
	Yellow
	Elliptical
	Yellow Green
	Medium
	Shiny
	Yellow

	71
	SL 1311
	Indeterminate
	Lanceolate
	Light Green
	Semi Erect 
	White
	Absent
	      ------
	Yellow
	Spherical
	Yellow Green
	Medium
	Shiny
	Brown

	72
	Asb 85
	Determinate
	Lanceolate
	Dark Green
	Semi Erect 
	Purple
	Present
	    Brown
	Brown
	Spherical
	Yellow
	Medium
	Shiny
	Brown

	73
	PS 1693
	Indeterminate
	Lanceolate
	Light Green
	Semi Erect 
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Medium
	Shiny
	Black

	74
	NRC 256
	Determinate
	Lanceolate
	Dark Green
	Erect
	Purple
	Present
	    Brown
	Brown
	Spherical
	Yellow Green
	Small
	Shiny
	Black

	75
	RSC 1165
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Absent
	      ------
	Yellow
	Elliptical
	Yellow
	Small
	Shiny
	Black

	76
	BAUS 124
	Semi Determinate
	Pointed Ovate
	Light Green
	Semi Erect 
	White
	Absent
	      ------
	Yellow
	Spherical
	Yellow Green
	Small
	Shiny
	Yellow

	77
	DLSB 40
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	White
	Absent
	      ------
	Yellow
	Elliptical
	Yellow 
	Medium
	Dull
	Black

	78
	NRC 258
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Absent
	      ------
	Brown
	Elliptical
	Yellow 
	Medium
	Shiny
	Black

	79
	Pusa Sipani BS-9
	Semi Determinate
	Rounded Ovate
	Dark Green
	Semi Erect 
	Purple
	Present
	    Brown
	Yellow
	Spherical
	Yellow Green
	Medium
	Shiny
	Grey

	80
	PS 1696
	Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow 
	Medium
	Shiny
	Black

	81
	CAUMS 3
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect 
	Purple
	Present
	    Brown
	Yellow
	Elliptical
	Yellow 
	Medium
	Dull
	Black

	82
	AUKS 212
	Determinate
	Pointed Ovate
	Light Green
	Semi Erect
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow 
	Small
	Dull
	Black

	83
	RVSM 12-21
	Indeterminate
	Pointed Ovate
	Dark Green
	Semi Erect 
	White
	Present
	    Brown
	Yellow
	Elliptical
	Yellow
	Medium
	Shiny
	Black

	84
	NRC 259
	Determinate
	Pointed Ovate
	Dark  Green
	Semi Erect 
	Purple
	Present
	     Brown
	Yellow
	Elliptical
	Yellow 
	Small
	Shiny
	Black

	85
	AS 34
	Determinate
	Pointed Ovate
	Dark Green
	Erect
	Purple
	Absent
	      ------
	Yellow
	Spherical
	Yellow 
	Small
	Shiny
	Grey

	86
	RVSM 2011-35
	Semi Determinate
	Pointed Ovate
	Dark Green
	Semi Erect
	White
	Absent
	      ------
	Yellow
	Elliptical
	Yellow 
	Medium
	Dull
	Black

	87
	RSC 1172
	Indeterminate
	Rounded Ovate
	Light Green
	Erect
	White
	Absent
	      ------
	Brown
	Spherical
	Yellow Green
	Small
	Dull
	Black

	88
	AS 55
	Semi Determinate
	Pointed Ovate
	Light Green
	Erect
	Purple
	Present
	     Brown
	Yellow
	Spherical
	Yellow 
	Medium
	Shiny
	Yellow

	89
	TS-208
	Semi Determinate
	Rounded Ovate
	Dark Green
	Semi Erect 
	Purple
	Present
	     Brown
	Brown
	Elliptical
	Yellow 
	Small
	Dull
	Grey

	90
	NRC-260
	Determinate
	Rounded Ovate
	Light Green
	Semi Erect 
	White
	Absent
	       ------
	Yellow
	Spherical
	Yellow Green
	Medium
	Shiny
	Brown

	91
	NRC-196
	Indeterminate
	Pointed Ovate
	Dark Green
	Erect
	White
	Absent
	       ------
	Brown
	Spherical
	Yellow Green
	Medium
	Shiny
	Black

	92
	Pusa Sipani SPS-433
	Indeterminate
	Pointed Ovate
	Light Green
	Semi Erect
	Purple
	Absent
	        ------
	Brown
	Elliptical
	Yellow 
	Small
	Shiny
	Black
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