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Original Research Article

'GV-5' (Mauli): Early Maturing Little millet (Panicum sumatrense L.) Variety for cultivation in Gujarat, India
Abstract:
The little millet variety ‘GV-5’ (Mauli) is a pure line selection from the local germplasm collected from Mahal village of Ahwa taluka, Dang District. A little millet variety ‘GV-5’ was tested as a genotype name ‘WV-297’. The genotype 'WV 297' tested under the various state trials found to be superior for grain yield in terms of per day productivity (1748 kg/ha) by 12.78 % over existing local check GV-4 and 31.35 and 31.20 % over national checks i.e. JK-8 and OLM-203, respectively over eleven trials and four years (2020-21 to 2023-24) of study. The genotype matures in 90-100 days includes under early maturing variety. Moreover, the proposed genotype has bold seed size i.e. 2.22 g 1000-seed weight. The genotype WV-297 has 5.9 average productive tillers per plant and 34.5 cm average panicle length. This genotype has special attributes of non-lodging and non-shattering growth habit. The genotype WV-297 is rich in protein (7.82 g/100g), crude fiber (8.36 %), calcium (18.4 mg/100g), iron (3.76mg/100g), Zn content (3.88 mg/100g) and carbohydrates (70.33 g/100g). This genotype is resistant to diseases like leaf blast, neck blast and grain smut and also reported resistant reaction against shoot fly. Considering above important features a little millet variety ‘GV-5’ (Gujarat Vari-5/Mauli) released as a new variety for cultivation during kharif under rainfed conditions of Gujarat state.
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Introduction:
Little millet (Panicum sumatrense (L.)) is cultivated across diverse agro-ecological environments in India, a country recognised for its extensive agro-biodiversity. In addition to major staple crops such as rice, wheat, maize, sorghum, and pearl millet, a range of other food and fodder crops are grown throughout the country. Among these, the group commonly referred to as hill millets holds particular significance. This group includes finger millet (ragi or nagli), little millet (vari or kutki), kodo millet (kodra), foxtail millet (kang), proso millet (cheena), and barnyard millet (banti). Collectively, hill millets occupy approximately 1.88 million hectares in India, of which little millet accounts for nearly 25 per cent of the cultivated area and contributes about one-third of the total production of small millets. In the state of Gujarat, little millet is cultivated over an area of about 9,430 ha with an average productivity of 1,120 kg ha⁻¹ during 2020–21.

Despite their relatively modest contribution to the national food basket, small millets possess several advantageous attributes, including early maturity, wide adaptability, and high nutritional value of both grain and green fodder. These characteristics make them particularly suitable for rainfed, tribal, and hill farming systems where cropping options are limited. In recent years, increasing awareness of nutritional security has further enhanced the demand for hill millets. These crops are often cultivated on marginal lands where other crops fail to produce reasonable yields of nutritionally balanced grain and valuable straw. Little millet, in particular, is a good source of protein and is rich in carbohydrates, fats, minerals, and vitamins, and therefore holds considerable potential as an important component of strategies aimed at ensuring nutritional security (Patil et al., 2016).

Small millets are grown on a wide range of soil types under diverse thermal and photoperiodic conditions. However, the area under these crops in India has declined substantially over the past two decades and is expected to decrease further in the coming years, particularly for small millets other than finger millet (Meena et al., 2021). Little millet is a hardy crop capable of withstanding drought conditions better than most cereal crops and can also tolerate a certain degree of waterlogging. In Gujarat, it is predominantly cultivated in the hilly tracts of the Dangs and Valsad districts, where it is locally known as ‘Vari’ or ‘Moreyo’. The productivity of hill millets, except finger millet, generally remains low due to poor soil fertility and the continued reliance on traditional cultivation practices (Patil et al., 2021). Consequently, these crops warrant greater attention from scientists, development agencies, processors, nutritionists, and policymakers in order not only to sustain production but also to stimulate demand and improve the livelihoods of millet farmers.

Several varieties of little millet have been developed in Gujarat over time. The variety ‘Gujarat Vari-1’ (GV-1) was released in 1995, followed by ‘Gujarat Vari-2’ (GV-2) identified in 2008; however, both genotypes are characterised by relatively long maturity duration and comparatively low yield potential. Subsequently, ‘Gujarat Navsari Vari-3’ (GNV-3), identified in 2016, and ‘Gujarat Vari-4’, identified in 2022, demonstrated higher grain yield but comparatively lower fodder production (Patil et al., 2021). In response to the need for an early-maturing, high-yielding variety with improved resistance to pests and diseases, the Hill Millet Research Station, Waghai selected the genotype WV-297 through pure line selection from local landrace collections. Considering the current demand for improved cultivars, the genotype ‘Gujarat Vari-5’/WV-297 (Mauli) has been proposed for release. In state trials conducted in Gujarat, the culture WV-297 exhibited superior grain yield performance. Based on per-day productivity, the entry WV-297 recorded a grain yield of 1,748 kg ha⁻¹, representing a 12.78 per cent increase over the local check GV-4, and yield advantages of 31.35 per cent and 31.20 per cent over the national check varieties JK-8 and OLM-203, respectively.

Material and Methods:

The little millet genotype ‘WV-297’ was identified at the Hill Millet Research Station, Navsari Agricultural University, Waghai (Dangs), and subsequently released as ‘Gujarat Vari-5’ (GV-5). This genotype was developed through pure line selection from a germplasm accession. A superior single plant exhibiting desirable agronomic attributes, including high yield potential, early maturity, and resistance to major diseases such as blast (leaf and neck) and grain smut, as well as resistance to the pest shoot fly, was selected from the germplasm collection. The selected plant was advanced to progeny rows for further evaluation.

The promising culture was assessed over four years at the Waghai research station, with appropriate check varieties included for comparison. In addition, multilocation trials were conducted at Waghai, Vanarasi, Achhalia, and Dahod from Kharif 2020 to 2023. The entries were also screened for their reaction to major pests and diseases. Furthermore, grain quality parameters were analysed following standard analytical procedures. The pedigree flow chart of the little millet variety ‘GV-5’ (Mauli) is presented in Figure 1.

Results and Discussion:
Grain yield Superiority 

   The performance of the little millet genotype ‘WV-297’, along with local and national check varieties, was evaluated through station trials conducted at the Hill Millet Research Station, Navsari Agricultural University, Waghai; the Niger Research Station, Navsari Agricultural University, Vanarasi; the Agricultural Research Station, Achhalia; and the Agricultural Research Station, Anand Agricultural University, Dahod. The results of these evaluation trials are presented in Table 1.

The genotype WV-297 was initially evaluated in station trials at Waghai during 2020, followed by its assessment in the State Small Variety Trials (SSVT) and Large Scale Variety Trials (LSVT) across multiple locations, namely Waghai, Vanarasi, Achhalia, and Dahod, during the period from 2020–21 to 2023–24. Based on per-day productivity, the little millet entry WV-297 recorded a grain yield of 1,748 kg ha⁻¹, demonstrating superior performance. It exhibited a yield advantage of 12.78 per cent over the local check variety GV-4, and grain yield superiority of 31.35 per cent and 31.20 per cent over the national check varieties JK-8 and OLM-203, respectively, under the agro-climatic conditions of Gujarat (Table 1).

Notably, WV-297 represents the first early-maturing variety of little millet in the region, attaining maturity within 90–100 days with relatively synchronous maturation. Similar yield improvements in newly developed millet varieties compared with existing cultivars have also been reported in earlier studies, including the release of finger millet variety GN-8 (Patil et al., 2018), kodo millet variety ATL 1 (Nirmalakumari et al., 2022), and improved little millet varieties as documented by Ajay Kumar et al. (2022) and Barad et al. (2024).

Reaction to pest and diseases
Blast and grain smut are the major diseases of little millet crop. At state level evaluations, the genotype WV-297 found resistant to diseases like blast (Leaf and Neck) and grain smut (Table 2) when sown in normal growing kharif season. Similarly, the culture WV-297 is also resistant to shoot-fly (% dead heart) incidence at state level screening (Table 3). Similar disease and pest tolerant varieties had also been reported by Nagappa et al. (2024).
Nutritional quality


The WV-297 / GV-5 is rich in protein (7.82 g/100g), carbohydrates (70.33 g/100g), crude fiber (8.36 %), fat (2.32 %), calcium (18.4 mg/100g), iron (3.76 mg/100g) and Zn content (3.88 mg/100g) as compared to all the checks (Table-4). Similarly, Patil et al. (2021), Gargi and Shinde (2023) and Anu Kumari et al (2025) also reported superior nutritional quality in different varieties of little millet. 
Varietal description 

 The WV-297 matures in 90-100 days. It has an erect plant habit with 161 cm plant height. The panicle is compact with panicle length 34-36 cm. The grain is bold and 1000 seed weight is 2.22g. The colour of the grain is golden yellow. WV-297 also found superior in Ca, Zn, Crude fiber (%) and ash content (%). Descriptive morphological / botanical characters of WV-297 (GV-5) with local checks as per DUS guidelines given in Table 5 and photographs of panicle, grain, field view are given at Figure-2. Moreover, DNA fingerprinting of WV-297 (GV-5) along with local and national checks are given in Figure-3 which showed clear cut differences among WV-297 and all the checks.
Conclusion:

In view of the superior performance of the little millet culture ‘WV-297’, particularly with respect to per-day productivity compared with the local check variety GV-4 and the national check varieties JK-8 and OLM-203, the genotype was released as a new variety, ‘GV-5’ (Gujarat Vari-5/Mauli), for large-scale cultivation in Gujarat in 2024.

Earliness is a key attribute of this variety, enabling the crop to escape the incidence of several pests and diseases that typically occur during the later stages of crop growth. Owing to its early maturity, GV-5 offers significant advantages to farmers by allowing timely harvesting and facilitating the timely establishment of subsequent crops in the cropping sequence. Consequently, the adoption of this variety is expected to enhance cropping efficiency and provide additional benefits to farmers in the region.
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Table 1 a. Comparative year wise performance of little millet culture 'WV-297' for grain yield in comparison with check varieties under Gujarat state
	Year
	Trial Name
	Location/ Station
	Proposed Entry

WV 297
	Check Varieties
Grain Yield (Kg/ha)
	S.Em ±
	CD at 5%
	CV %

	
	
	
	
	GV 4 (LC)
	JK 8 (NC)
	OLM 203 (NC)
	
	
	

	Kh-2020
	PET
	WAG
	1883bc
	2345
	1210
	1094
	154.5
	453.3
	8.24

	
	
	Mean (1)
	1883
	2345
	1210
	1094
	
	
	

	
	
	% Inc. Over
	
	-24.54
	35.74
	41.90
	
	
	

	Kh-2021
	SSVT
	WAG
	1975b
	2328
	1608
	2053
	164.1
	480.2
	15.5

	Kh-2021
	SSVT
	Vanarasi
	2187
	1921
	1855
	1685
	172.2
	513.1
	12.6

	Kh-2021
	SSVT
	Dahod
	1691bc
	1611
	1256
	1269
	124.3
	369.2
	8.6

	
	
	Mean (3)
	1951
	1953
	1573
	1669
	
	
	

	
	
	% Inc. Over
	
	-0.12
	19.37
	14.45
	
	
	

	Kh-2022
	LSVT
	WAG
	1464b
	1707
	566
	1864
	132.5
	388.6
	16.63

	Kh-2022
	LSVT
	Vanarasi *
	840bc
	850
	184
	647
	46.4
	144.4
	12.02

	Kh-2022
	LSVT
	Achhalia
	1817
	2253
	1563
	1565
	138.2
	406.5
	11.70

	Kh-2022
	LSVT
	Dahod
	1247b
	1509
	562
	1274
	80.5
	236.3
	11.62

	
	
	Mean (3)
	1342
	1580
	719
	1338
	
	
	

	
	
	% Inc. Over
	
	-17.72
	46.44
	0.34
	
	
	

	Kh-2023
	LSVT
	WAG
	2168b
	2549
	1355
	1884
	164.7
	483.2
	12.97

	Kh-2023
	LSVT
	Achhalia
	1184
	1264
	948
	936
	116.2
	340.8
	17.62

	Kh-2023
	LSVT
	Dahod
	1864b
	2333
	1077
	2011
	110.0
	321.6
	10.53

	
	
	Mean (3)
	1739
	2049
	1127
	1610
	
	
	

	
	
	% Inc. Over
	
	-17.83
	35.20
	7.38
	
	
	

	Over all Mean (10)
	1748
	1982
	1200
	1564
	
	
	

	Over All % increase over checks
	
	-13.39
	31.35
	10.55
	
	
	

	Days to maturity
	100
	130
	100
	130
	
	
	

	Over All % increase over checks (Per day productivity)
	
	12.78
	31.35
	31.20
	
	
	

	Total No. of frequency in top Non-significant group
	2/10
	7/10
	0/10
	1/10
	
	
	


  Note:  a Statistically superior over GV-4 (LC),   b Statistically superior over JK-8 (NC)  & c Statistically superior over OLM-203 (NC).

           * Trial not considered for analysis (Yield below state average).
Table 1b.  Comparative year wise performance of little millet culture 'WV-297' for grain yield under South Gujarat state
	Year
	Trial Name
	Location/  Station
	Proposed Entry

WV 297
	Check Varieties
Grain Yield (Kg/ha)
	S.Em ±
	CD at 5%
	CV %

	
	
	
	
	GV 4 (LC)
	JK 8 (NC)
	OLM 203 (NC)
	
	
	

	Kh-2020
	PET
	WAG
	1883
	2345
	1210
	1094
	154.5
	453.3
	8.24

	
	
	Mean (1)
	1883
	2345
	1210
	1094
	
	
	

	
	
	% Inc. Over
	
	35.74
	41.90
	-10.78
	
	
	

	Kh-2021
	SSVT
	WAG
	1975
	2328
	1608
	2053
	164
	480
	15.5

	Kh-2021
	SSVT
	Vanarasi
	2187
	1921
	1855
	1685
	172
	513
	12.6

	
	
	Mean (2)
	2081
	2125
	1732
	1869
	
	
	

	
	
	% Inc. Over
	
	-2.09
	16.79
	10.19
	
	
	

	Kh-2022
	LSVT
	WAG
	1464
	1707
	566
	1864
	132.5
	388.6
	16.63

	Kh-2022
	LSVT
	Vanarasi *
	840
	850
	184
	647
	46.41
	144.47
	12.02

	Kh-2022
	LSVT
	Achhalia
	1817
	2253
	1563
	1565
	138.2
	406.5
	11.70

	
	
	Mean (2)
	1374
	1603
	771
	1359
	
	
	

	
	
	% Inc. Over
	 
	-16.72
	43.87
	1.09
	
	
	

	Kh-2023
	LSVT
	WAG
	2168
	2549
	1355
	1884
	164.7
	483.2
	12.97

	Kh-2023
	LSVT
	Achhalia
	1184
	1264
	948
	936
	116.2
	340.8
	17.62

	
	
	Mean (2)
	1676
	1907
	1152
	1410
	
	
	

	
	
	% Inc. Over
	
	-13.75
	31.29
	15.87
	
	
	

	Over all Mean (7)
	1811
	2052
	1301
	1583
	
	
	

	Over All % increase over checks
	
	-13.32
	28.18
	12.60
	
	
	

	Days to maturity
	100
	130
	100
	130
	
	
	

	Over All % increase over checks (Per day productivity)
	
	12.83
	28.18
	32.77
	
	
	


                     Note:  * Trial not considered for analysis (Yield below state average).

Table 1c.  Comparative year wise performance of little millet culture 'WV-297' for grain yield under Central Gujarat state
	Year
	Trial Name
	Location/  Station
	Proposed Entry

WV 297
	Check Varieties 

Grain Yield (Kg/ha)
	S.Em ±
	CD at 5%
	CV %

	
	
	
	
	GV 4 (LC)
	JK 8 (NC)
	OLM 203 (NC)
	
	
	

	Kh-2021
	SSVT
	Dahod
	1691
	1611
	1256
	1269
	124.1
	369.2
	8.6

	Kh-2022
	LSVT
	Dahod
	1247
	1509
	562
	1274
	80.5
	236.3
	11.62

	Kh-2023
	LSVT
	Dahod
	1864
	2333
	1077
	2011
	110.0
	321.6
	10.53

	Over all Mean (3)
	1601
	1818
	965
	1518
	
	
	

	Over All % increase over checks
	
	-13.56
	39.71
	5.16
	
	
	

	Days to maturity
	100
	130
	100
	130
	
	
	

	Over All % increase over checks (Per day productivity)
	
	12.65
	39.71
	27.05
	
	
	


Table 2.  Reaction of WV-297 against major diseases of little millet at Waghai location
         Location:  Waghai  (For Three Years : 2021,  2022 and 2023)

	Sr. No.
	Name of entry
	Reaction to Blast disease (%)
	Reaction to Grain Smut (%)

	
	
	Leaf Blast
	Neck  blast
	

	
	
	2021
	2022
	2023
	DR
	2021
	2022
	2023
	DR
	2021
	2022
	2023
	DR

	1.
	WV-297
	7.56
	7.78
	6.89
	R
	3.11
	2.67
	3.33
	R
	0.00
	1.33
	1.33
	R

	2.
	GV-4 (LC)
	8.67
	7.78
	8.89
	R
	3.33
	3.33
	3.11
	R
	0.67
	1.33
	1.33
	R

	3.
	JK-8 (NC)
	11.78
	10.44
	12.67
	MR
	4.22
	4.67
	4.67
	R
	16.67
	12.00
	20.33
	MR

	4.
	OLM-203 (NC)
	12.67
	12.00
	12.22
	MR
	5.11
	5.56
	5.33
	R
	1.33
	0.00
	1.33
	R


Note: Score chart (1-9) and disease reaction for leaf blast, neck blast, finger blast and grain smut
	Score
	Leaf blast
	Neck blast incidence
	Finger blast incidence
	Grain smut

(% grains affected per panicle)
	Disease reaction

	1
	Small brown pinhead size specks 
	< 1 %
	< 1 %
	< 1 %
	Highly Resistant (HR)

	2
	(1-2 mm) grey spots covering 5% area
	1-5 %
	1-5 %
	1-5 %
	Resistant (R)

	3
	(≥ 3 mm) spots covering 6-10 % leaf area 
	6-10%
	6-10%
	6-10%
	

	4
	Blast lesions covering 11-20% leaf area
	11-20%
	11-20%
	11-20%
	Moderately Resistant (MR)

	5
	Blast lesions covering 21-30% leaf area
	21-30%
	21-30%
	21-30%
	

	6
	Blast lesions covering 31-40% leaf area
	31-40%
	31-40%
	31-40%
	Susceptible (S)

	7
	Blast lesions covering 41-50% leaf area
	41-50%
	41-50%
	41-50%
	

	8
	Blast lesions covering 51-75% leaf area
	51-75%
	51-75%
	51-75%
	Highly Susceptible (HS)

	9
	Blast lesions covering > 75 % leaf area & plant dead
	>75%
	>75%
	>75%
	


Note: Standard evaluation system for small millets diseases (SES scale) given in SOP book page No. 55 to 57
Table 3.  Reaction of WV-297 against important pests of little millet at Waghai locations (Year: 2021 to 2023)

	Sr. No.
	Name of entry
	Shoot fly (% dead heart)
	Reaction

	
	
	2021
	2022
	2023
	Average
	

	1.
	WV-297
	8.42
	12.35
	16.42
	12.39
	R

	2.
	GV-4 (LC)
	6.45
	16.18
	17.22
	13.28
	R

	3.
	JK-8 (NC)
	29.65
	22.23
	21.63
	24.50
	MR

	4.
	OLM-203 (NC)
	8.25
	15.22
	9.45
	10.97
	R


                Rating of shoot fly resistance based on per cent dead hearts caused by shoot fly attack is given below
	Sl. No.
	Level of resistance
	Per cent dead heart

	1
	Highly resistance
	≤ 10% infestation

	2
	Resistance
	10 to 20% infestation

	3
	Moderately  resistance
	20 to 35% infestation

	4
	Susceptible 
	35 to 50% infestation

	5
	Highly susceptible
	≥50% infestation


     Note: Standard evaluation system for small millets pest given in SOP book page No.  64 to 65
Table 4. Nutritional quality characteristics of WV-297 (GV-5) as compared with the local and national checks
	Sr.

No
	Quality characteristics
	
Proposed variety 

WV-297
	Local variety

GV-4 (LC)
	National Check 

JK-8 (NC)

	Parameters

	a)
	Nutritional Quality:

	1.
	Protein (g/100g)
	7.82
	8.56
	7.81

	2.
	Carbohydrate(g /100g)
	70.33
	69.26
	69.34

	3.
	Crude fiber (%)
	8.36
	5.27
	5.17

	4.
	Crude fat (%)
	2.32
	2.47
	2.30

	5.
	Calcium (mg/100g)
	18.4
	18.4
	15.6

	6.
	Iron (mg/100g)
	3.76
	3.82
	3.45

	7.
	Zn content (mg/100g)
	3.88
	3.19
	2.98

	8.
	Ash content (%)
	7.92
	7.76
	6.56

	b)
	Sensory evaluation score (1-10 score) 

	1.
	Colour & appearance
	10.0
	10.0
	8.0

	2.
	Texture
	10.0
	8.5
	8.0

	3.
	Taste
	9.5
	9.0
	8.5

	4.
	Grain Shape
	Oval
	Oval
	Oval

	5.
	Grain Size
	Bold
	Bold
	Bold


Table 5. Descriptive Morphological/ Botanical characters of WV-297 (GV-5) as compared with local and national checks as per DUS guidelines
	Sr.

No.
	Morphological / Botanical Characteristics
	WV-297
	Score / Note
	GV-4 (LC)
	Score / Note
	JK-8 (NC)
	Score / Note

	1.
	Plant Growth Habit
	Erect
	3
	Erect
	3
	Decumbent
	5

	2.
	Basal tillers: Number
	Medium

(5-6)
	5
	Medium 

(6-7)
	5
	Medium 

(7-8)
	5

	3.
	Days to 50 % Flowering
	Early (<60 days)
	3
	Late (>60 days)
	7
	Early  (<60 days)
	3

	4.
	Plant pigmentation at leaf sheath
	Absent
	1
	Absent
	1
	Present
	1

	5.
	Leaf sheath pubescence
	Absent
	1
	Absent
	1
	Present
	1

	6.
	Ligule  pubescence
	Absent
	1
	Absent
	1
	Absent
	1

	7.
	Leaf blade pubescence
	Absent
	1
	Absent
	1
	Present
	1

	8.
	Inflorescence shape
	Arched
	3
	Arched
	3
	Globose-Elliptic
	5

	9.
	Peduncle length
	Long (more than 20)
	7
	Long (more than 20)
	7
	Medium (10-20)
	5

	10.
	Flag leaf blade: length
	Medium (20-30)
	5
	Medium  (20-30)
	5
	Short (less than 20)
	3

	11.
	Flag leaf blade: Width
	Medium (1-2)
	5
	Medium (1-2)
	5
	Narrow (less than 1)
	3

	12.
	Clum: branching
	Absent
	1
	Absent
	1
	Present
	9

	13.
	Panicle length
	Medium (34-36 cm)
	4
	Long (40-44 cm)
	5
	Medium (28-30 cm)
	3

	14.
	Panicle compactness
	Compact
	3
	Compact
	3
	Intermediate
	5

	15.
	Lodging
	Absent
	1
	Absent
	1
	Present
	9

	16.
	Plant : Height
	Tall (140-180)
	9
	Tall (140-180)
	9
	Semi Dwarf (100-140)
	5

	17.
	Seed Shattering
	Absent
	1
	Absent
	1
	Present
	9

	18.
	Grain Colour
	Golden Yellow
	2
	Golden Yellow
	2
	Straw White/ cream
	1

	19.
	Grain Shape
	Oval
	4
	Oval
	4
	Elliptical
	2

	20.
	1000 Grain Weight
	Medium (2-3)
	5
	Medium (2-3)
	5
	Medium (2-3)
	5


Fig. 1: Pedigree chart of Little millet variety GV-5
     Pure line Selection from germplasm 'WV-297' in 2019 collected from Dangs District 


PET  (2020)                    


  SSVT  (2021)

                                                                               State Level Evaluations

LSVT  (2022)

                         

LSVTT  (2023)

 Proposed for Variety Release as GV-5 (2024)
Fig. 2:  Photograph of GV-5
	Grain of GV-5
	Panicle View of GV-5

	Field View of GV-5


Fig. 3:  DNA Fingerprinting of genotype WV-297 (GV-5) along with National   

Checks JK-8 & OLM-203 and local checks GNV-3 & GV-4
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	Fig 4:  ISSR Profiling of Little millet produced by UBC 812, UBC 815, UBC 817.

Note:  L-100bp ladder,  1: WV-297, 2: OLM-203, 3: JK-8, 4: GNV-3, 5: GV-4



	Interpretation:

	
	ISSR primer UBC 812 generated a prominent bands of 758bp in WV-297 and JK-8, that was absent in OLM-203, GNV-3, GV-4. ISSR primer UBC 815 generated prominent bands of 785, 948 and 1113bp in WV-297, JK-8 and GNV-3, which was absent in OLM-203 and GV-4.  Unique band of 1577bp was amplified by UBC 815 in JK-8. ISSR primer UBC 817 generates distinct and prominent band of 861 and 1118bp in JK-8 and GNV-3, which was absent in WV-297, OLM-203 and GV-4. ISSR primer UBC 817 reported band 315bp in WV-297, JK-8 and GNV-3, whereas unique band of 276 and 714bp in GNV-3.
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