


Field screening of 44 mungbean (Vigna radiata L.) genotypes for resistance to Mungbean Yellow Mosaic Virus (MYMV) under natural conditions in India
Abstract
[bookmark: _GoBack]Greengram (Vigna radiata L. Wilczek) is an important pulse crop in India, but its productivity is severely constrained by Mungbean Yellow Mosaic Virus (MYMV), a major biotic stress causing significant yield losses. The present study aimed to identify resistant sources among mungbean germplasm under natural field conditions. A total of 44 genotypes collected from diverse research institutes were evaluated during the Rabi season of 2020 at the Regional Agricultural Research Station, Warangal, using a Randomized Block Design with three replications. Disease incidence was recorded, and severity was assessed using a modified MULLaRP (0–9) scale where 0 to 2.0 score indicates resistance reaction. The results revealed considerable variation among genotypes in their response to MYMV. Thirteen genotypes exhibited resistant reaction, sixteen genotypes were categorized as moderately resistant, while thirteen were moderately susceptible and two were susceptible. Notably, IC-436528, MGG-389, IC-398952 exhibited the strongest resistance all showing score of only 0.4.  Typical MYMV symptoms included yellow mottling, chlorosis, stunted growth, reduced flowering, and malformed pods. The identified resistant genotypes can serve as valuable donor sources for breeding programs aimed at developing MYMV-resistant, high-yielding mungbean varieties, thereby contributing to enhanced pulse productivity and food security.
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1. Introduction
Greengram (Vigna radiata L. Wilczek), also known as mungbean, is an important pulse crop widely grown in India. It occupies approximately 3.5 million hectares, with an annual production of about 1.7 million tonnes and an average yield of 493 kg ha⁻¹ (DPD, GoI, 2021). Its ability to fit into diverse cropping systems along with its high nutritional value makes it an important component of food and nutritional security.
Despite its significance, mungbean productivity is severely affected by several biotic constraints, among which Mungbean Yellow Mosaic Virus (MYMV) is the most damaging. The disease manifests as yellowing and mottling of leaves, reduced plant growth, poor flowering, and deformed pods, often resulting in yield losses reaching up to 100% in susceptible varieties (Bashir et al., 2006). MYMV belongs to the genus Begomovirus under the family Geminiviridae and is transmitted by the whitefly (Bemisia tabaci) in a persistent, circulative manner (Markham et al., 1994).
In India, two major viral strains have been identified: Mungbean Yellow Mosaic India Virus (MYMIV), prevalent in northern, central, and eastern regions, and MYMV, which is more common in southern parts, particularly Tamil Nadu (Karthikeyan et al., 2004; Girish and Usha, 2005). The vector, B. tabaci, is a highly polyphagous pest complex composed of several cryptic species, with Asia II 8 being strongly associated with MYMV hotspot regions in southern India (Nair et al., 2017).
Although chemical control using insecticides such as imidacloprid and thiamethoxam is practiced, it often provides only partial and inconsistent protection, especially during heavy infestations (Esashika et al., 2016). Therefore, the development and deployment of resistant cultivars is considered the most reliable and environmentally sustainable approach for managing MYMV.
Identifying resistant sources through systematic germplasm screening is essential, as resistance expression can vary across environments and locations (Parihar et al., 2016). Accordingly, the objectives of the present study were to evaluate a diverse set of mungbean germplasm under natural field conditions for resistance to MYMV, to identify genotypes exhibiting strong resistance that could serve as potential donor sources for breeding programs, and to generate information supporting the development of high-yielding, MYMV-resistant mungbean cultivars to enhance pulse productivity and food security in India.
2. Materials and methods
2.1. Plant Materials
A total of 44 mungbean genotypes obtained from different research institutes were used in this study (Table 1). The field experiment was conducted during the Rabi season (November 2020) at the Regional Agricultural Research Station (RARS), Warangal. The trial was arranged in a Randomized Block Design (RBD) with three replications. Each genotype was sown in two rows of 5 m length, maintaining an inter-row spacing of 30 cm and intra-row spacing of 10 cm. To facilitate uniform disease pressure, a susceptible check variety (LGG-460) was planted after every ten rows as a spreader. No plant protection measures were implemented against the whitefly vector (B. tabaci) to allow natural disease development.
Table 1. List of mung bean genotypes used for screening and their respective sources
	Source
	Genotypes
	Total

	ARS, Madhira
	MGG-359, MGG-360, MGG-385, MGG-389, MGG-399, MGG-368, MGG-453, MGG-489, MGG-473, MGG-527, MGG-551, MGG-505, MGG-508, MGG-455, MGG-468, MGG-493, Madhira Mung, M Local, MGG-295, MGG-351 
	20

	IIPR, Kanpur
	Pusabold, IPM-205-7, Gp-2-58, Gp-2-57, Gp 3-11
	5

	NPRC, Vamban, Tamil Nadu
	Vamban-2, VGG-15-013, VGG-16-029, VGG-17-002, VGG-17-048
	5

	NBPGR, New Delhi
	IC-436681, IC-249570, IC-436723, IC-436823, IC-398952, IC-251786, IC-396409, IC-436528
	8

	PAU, Ludhiana, Punjab
	SML-1115, SML-668
	2

	PRS, Vadodara, Gujarat
	GAM-5
	1

	BARC, Mumbai
	TARM-18
	1

	RARS, Warangal
	WGG-42, WGG-37
	2


2.2. Screening Method:
The genotypes were evaluated for resistance to Mungbean Yellow Mosaic Virus (MYMV) under natural field conditions. Disease incidence was recorded by counting the number of infected plants in each plot, and expressed as percentage using the following formula:

Disease severity was assessed using a modified MULLaRP scoring scale ranging from 0 to 9 (Table 2) (Raj et al., 2019). Based on the disease scores, genotypes were classified into different reaction groups as per the criteria presented in Table 3.
Table 2. Modified MULLaRP scale (0-9) (Alice and Nadarajan, 2007)
	Grade
	Description

	0
	No visible symptoms on leaves

	1
	Very minute yellow specks on leaves

	2
	Small yellow specks with restricted spread covering 0.1–5% leaf area of plant

	3
	Yellow mottling of leaves covering 5.1–10% leaf area of plant

	4
	Yellow mottling of leaves covering 10.1–15% leaf area of plant

	5
	Yellow mottling and discoloration of 15.1–30% leaf area of plant

	6
	Yellow discoloration of 30.1–50% leaf area of plant

	7
	Pronounced yellow mottling and discoloration of leaves and pods, reduction in leaf size and stunting of plants covering 50.1–75% foliage

	8
	Severe yellow discoloration of leaves covering 75.1–90% of foliage, stunting of plants and reduction in pod size

	9
	Severe yellow discoloration of leaves covering above 90% of foliage, stunting of plants and no pod formation


Table 3. Assessment of Disease Resistance Reaction
	Rating Scale
	Reaction Category

	0 – 2.0
	Resistant (R)

	2.1 – 4.0
	Moderately Resistant (MR)

	4.1 – 5.0
	Moderately Susceptible (MS)

	5.1 – 7.0
	Susceptible (S)

	7.1 – 9.0
	Highly Susceptible (HS)


3. Results:
3.1. Observation of Symptoms
Irregular alternate patches of green and yellow were observed on the trifoliate leaves emerging from the growing apex. Gradually, the yellow discoloration spread over the entire leaf surface, and newly developed leaves exhibited extensive chlorotic areas. Infected plants showed delayed maturity, reduced flowering, and fewer pods, with occasional appearance of necrotic spots on the leaves. Early-stage infection often resulted in plant death, whereas late-stage infection led to the formation of distorted and undersized pods.
3.2. Identification of resistant and moderately resistant genotypes
A total of forty-four mung bean genotypes were screened to identify resistant and tolerant lines against MYMV. In the present investigation, thirteen genotypes, WGG-42, Pusa Bold, IPM-205-7, GAM-5, MGG-389, MGG-368, VGG-17-002, VGG-17-048, IC-251786, IC-398952, IC-436528, MGG-489, and Madhira Mung exhibited a resistant (R) reaction, with disease ratings ranging from 0.1 to 2.0 (Table 4, Figure 1). These genotypes can serve as valuable sources for developing YMV-resistant lines in future breeding programs.
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Figure 1: Genotypes showing Resistant, Moderately resistant, Moderately Susceptible and Susceptible reaction for YMV disease
A moderately resistant (MR) reaction was recorded in sixteen genotypes, namely MGG-295, MGG-351, MGG-359, MGG-399, WGG-37, MGG-360, MGG-505, MGG-493, M Local, Vamban-2, VGG-16-029, IC-436681, IC-436823, IC-396409, SML-1115, and Gp-311. Among the remaining genotypes, fifteen showed varying degrees of susceptibility. Thirteen genotypes, Gp-2-58, Gp-2-57, MGG-385, MGG-453, MGG-473, MGG-527, MGG-551, MGG-455, MGG-468, IC-249570, IC-436723, SML-668, and VGG-15-013 were moderately susceptible (MS), with disease ratings between 4.1 and 5.0. Two genotypes, Tarm-18 and MGG-508, were classified as susceptible (S) with ratings ranging from 5.1 to 7.0. Notably, none of the evaluated genotypes were found to be highly susceptible to MYMV.
Table 4. Screening of 44 green gram genotypes against MYMV disease
	Sl. No.
	Genotype
	Disease Scores
	Reaction Category
	Sl No.
	Genotype
	Disease Scores
	Reaction Category

	[bookmark: _Hlk225891947]1
	IC-436528
	0.33
	R
	23
	MGG-505
	2.8
	MR

	2
	MGG-389
	0.4
	R
	24
	MGG-351
	2.87
	MR

	3
	IC-398952
	0.4
	R
	25
	MGG-360
	3.13
	MR

	4
	VGG-17-002
	0.67
	R
	26
	VGG-16-029
	3.4
	MR

	5
	IPM-205-7
	0.93
	R
	27
	WGG-37
	3.4
	MR

	6
	GAM-5
	1.07
	R
	28
	MGG-295
	3.53
	MR

	7
	MGG-489
	1.13
	R
	29
	SML-1115
	3.6
	MR

	8
	IC-251786
	1.2
	R
	30
	MGG-385
	4.07
	MS

	9
	WGG-42
	1.33
	R
	31
	SML-668
	4.13
	MS

	10
	IC-436681
	1.4
	R
	32
	VGG-15-013
	4.27
	MS

	11
	Madhiramung
	1.53
	R
	33
	MGG-473
	4.27
	MS

	12
	Pusa Bold
	1.6
	R
	34
	GP-2-58
	4.33
	MS

	13
	VGG-17-048
	1.8
	R
	35
	MGG-527
	4.4
	MS

	14
	MGG-368
	2
	R
	36
	IC-436723
	4.4
	MS

	15
	IC-436823
	2.05
	MR
	37
	MGG-453
	4.6
	MS

	16
	M Local
	2.07
	MR
	38
	GP-2-57
	4.6
	MS

	17
	MGG-399
	2.13
	MR
	39
	MGG-468
	4.73
	MS

	18
	MGG-493
	2.53
	MR
	40
	IC-249570
	4.73
	MS

	19
	MGG-359
	2.67
	MR
	41
	MGG-455
	4.8
	MS

	20
	Vamban-2
	2.67
	MR
	42
	MGG-551
	4.87
	MS

	21
	GP-3-11
	2.7
	MR
	43
	MGG-508
	5.6
	S

	22
	IC-396409
	2.73
	MR
	44
	TARM-18
	5.67
	S



4. Discussion
The evaluation of forty-four mung bean genotypes against MYMV revealed considerable variation in disease reaction under field conditions. Among the tested entries, thirteen genotypes namely, WGG-42, Pusa Bold, IPM-205-7, GAM-5, MGG-389, MGG-368, VGG-17-002, VGG-17-048, IC-251786, IC-398952, IC-436528, MGG-489, and Madhira Mung, exhibited a resistant reaction with disease ratings ranging from 0.1to 2.0. These results confirm the presence of useful resistance sources that could be effectively exploited in mung bean improvement programs. The present findings are in close agreement with earlier reports that identified WGG-42 as one of the most stable and immune genotypes against MYMV (Bhaskar, 2021; Bhaskar, 2022). Similarly, IPM-205-7, an early maturing variety developed at IIPR, Kanpur, has also been reported as one of the highly resistant genotypes (Nair et al., 2017; Dharajiya et al., 2018; Saable et al., 2024). However, in another study it was found to be moderately resistant (Mishra et al., 2020). A VGG line, VGG-17-002, which in this study has been found to be resistant, was found to be moderately resistant in a different study (Mishra et al., 2020).
In contrast, several studies (Awasthi and Shyam, 2008; Biswas et al., 2009; Raj et al., 2019; Jyothi et al., 2020) have documented the scarcity of highly resistant genotypes in mung bean germplasm, with most lines being classified as susceptible to moderately susceptible. For instance, Awasthi and Shyam (2008) observed that only nine out of eighty-three accessions were resistant, while Raj et al. (2019) found merely three resistant lines out of fifty. The identification of thirteen resistant genotypes in the current study therefore represents a promising advancement in broadening the available genetic base for MYMV resistance.
Although reports on the resistance status of genotypes such as GAM-5, MGG-389, MGG-368, MGG-489, and Madhira Mung are limited, their consistent performance as resistant under natural field conditions suggests that they may carry novel or underutilized resistance genes. The VGG lines (VGG-17-002 and VGG-17-048) and IC accessions (IC-251786, IC-398952, and IC-436528) also exhibited high levels of resistance in the present study. These genotypes, derived from diverse genetic backgrounds, could serve as valuable sources for pyramiding resistance genes in future breeding efforts.
The variability in resistance observed across genotypes in the present and earlier studies could be attributed to differences in viral strain distribution, genetic makeup of the host, and environmental conditions influencing disease expression. The identification of multiple resistant genotypes across distinct genetic backgrounds highlights the potential for combining complementary resistance sources to achieve durable protection. However, this study was conducted under specific field conditions and resistance was assessed only phenotypically, which may limit the generalizability of the results across different environments and MYMV strains. Despite these limitations, the identified genotypes show strong potential, and future multi-location trials and molecular analyses will help validate their durability, supporting their use in developing stable, high-yielding, MYMV-resistant mung bean varieties.

5. Conclusion
The present study not only confirms previously known resistant lines such as WGG-42, IPM-205-7, and Pusa Bold but also brings to light several lesser-known resistant genotypes (e.g., MGG-389, IC-436528, and VGG-17-002) that can serve as valuable materials for future hybridization and molecular characterization. The integration of these resistant lines into breeding programs could play a crucial role in developing stable, high-yielding mung bean varieties with durable MYMV resistance. 
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