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ABSTRACT 

a summer trial was conducted during 2019 from March to May at Experimental farm, Centre for Plant 

Molecular Biology, Osmania University, Hyderabad. Eleven genotypes of black gram genotypes includes 

one local check i,e. T-9 were grown. During the crop growth period the temperature was above 38°C at 

flowering and post flowering phases. The results showed thar out of 11 genotypes only two genotypes 

showed very less incidence of the disease with less than 10% (8.42% by T-9 and 8.32% by IC436676) and 

were also high seed yielders, T-9 with 3.17 g/pl and IC436676 with 2.47 g/pl. GenotypeIC436508 

(99.33%) showed highest susceptibility to MYMV with0.60g/pl seed yield. The result also revealed that 

the entries which were tolerant to MYMV showed higher grain yield while the susceptible genotypes 

showed lower grain yield. The genotype IC436676 which showed higher tolerant to MYMV could be 

utilized in future in crop improvement programme. 
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Introduction 

Blackgram (Vigna mungoL.Hepper) is a vital grain legume grown for its protein-rich edible seeds within 

the tropical and subtropical regions of the Indian subcontinent. The seeds of blackgram consists of 

excellent nutritional values of high seed protein (25-26%), carbohydrates (60%), fat (1.5%), minerals, 

amino acids and vitamins. So that, it provides a reasonable source of nutritionally rich vegetatable 

protein that enhances the cereals to produce a diet. Hence, it's usually referred to as “poor mans meat” 

particularly within the vegetarian population of the Indian subcontinent (Chubatemsu and Malini, 2017). 
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Globally, blackgram is being grown in over 7.0 million ha area, yielding 3.5 million metric tonns grains 

mainly from Asia but spreading to other parts of the globe (Nair et al., 2019). The major blackgram 

growing countries include India, China, Pakistan, Bangladesh, Sri Lanka, Thailand, Myanmar, Vietnam, 

Indonesia, Australia, and also the Philippines (Alam et al., 2014b). Worldwide, India is that the largest 

blackgram producer, yielding 2.17 million tonns grains from about 4.32 m ha area. However, the 

typical productivity of blackgram in India is sort of low (~502 kg/ha), even not up to most of the 

opposite pulse crops (Project Coordinators Report-2018). Yield is that the resultant product of 

varied morphological, physiological and biological (biotic and abiotic) components. Among biotic stresses, 

Mungbean yellow mosaic disease (MYMV) is that the most destructive disease on blackgram. The infected 

plants show alternating green and yellow patches on leaves. The yellow mosaic disease (YMD) caused by 

yellow mosaic viruses (YMVs) is of key importance especially in South and geographical region. Besides 

mungbean, YMD also affect various leguminous crops including blackgram (Vigna mungo), mothbean 

(Vignaa conitifolia), pigeonpea (Cajanus cajan), cowpea (Vigna unguiculata), horsegram (Macrotyloma 

uniflorum) and soybean (Glycine max) (Ramesh et al., 2017b; Dikshit et al., 2020). The overall crop yield 

loss may range between 10 and 100%, reckoning on the blackgram genotype and stage of crop infection 

(Singh,1980a; Marimuthu et al., 1981; Bashir et al., 2006).YMD spread to the blackgram crop through 

whitefly (Bemisia tabaci Gennadius) an insect vector for YMVs (Selvi et al.,2006). Although, YMD has 

been reported throughout the globe (except Australia); but its heavy incidence is principally reported from 

countries like India, Bangladesh, and Pakistan (Pathak and Jhamaria, 2004; Biswas et al., 2008; Salam et 

al., 2011). The virus enters the phloem cells of the host through the whitefly proboscis and also the viral 

aggregates appear within the host cell nuclei roughly two days before the symptom appearance 

(Thongmeearkom et al., 1981). The visible symptoms appear as scattered yellow-color spots on the young 

leaves which later turns into a yellow mosaic pattern and ultimately ends up in complete yellowing, drying 

and withering of leaves. The pods on the infected blackgram plant become smaller in size, yellowing of the 

leaves decreases the photosynthetic efficiency which ultimately manifested as severe yield penalty (Malathi 

and John, 2009). 

In India, MYMV was first reported from the blackgram fields of Indian Agricultural Research Institute 

(IARI), national capital (New Delhi) during 1950s (Nariani, 1960). In general, MYMV is that the major 

isolate infecting blackgram crop in western and southern India, Thailand, and Indonesia; whereas, MYMV 

isolate in central, eastern and northern India, Pakistan, Bangladesh, Nepal, and Vietnam (Malathi and John, 

2009). The present study was undertaken with the aim of variability within the tolerance to Yellow Mosaic 

Virus under extreme temperature in black gram genotypes. 
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MATERIALS AND METHODS 

Eleven Blackgram genotypes viz., IC 261182, IC 281981, IC281992, IC382811, IC398989, IC426766, 

IC43608, IC436585 and IC436676 which includes one local check T-9 were collected from NBPGR 

Regional station, Hyderabad and were grown in a Randomized Block Design in three replications, each of 

1 rows of 1 meter length with spacing of row to row 30 cm and plant to plant of 10 cm. in summer of 2019 

(March-May) at Experimental farm, Centre for Plant Molecular Biology and Department of Genetics, 

Osmania University, Hyderabad. Resistance screening was conducted in the natural epidemic conditions, 

severity was recorded on plot basis at the time of pod filling stage. Data collected on five characters viz.,  

plant height(cm), number branches per plant, number of pods per plant, number of seeds per plant, seed 

yield per plant (g), and incidence of yellow mosaic virus. From each replication three random plants were 

tagged for observing yield and other quantitative characters. The YMV disease was scored on 1-9 arbitrary 

scale according to Alice and Nadarajan (2007). The description of the scorings are, 1.No visible symptoms 

on leaves or very minute yellow specks on leaves; 2. Small yellow specks with restrict spread covering 0.1 

-5 % leaf area; 3.Yellow mottling of leaves covering 5.1-10% leaf area; 4.Yellow mottling of leaves 

covering leaf area 10.1-15%; 5.Yellow mottling and discoloration of 15.1-30% leaf area; 6.Yellow 

discoloration of 30.1 to 50% leaf area; 7. Pronounced yellow mottling and discoloration of Leaves and pod, 

reduction in leaf size and stunting of plants covering 50.1 to 75 % foliage; 8.Severe yellow discoloration of 

leaves covering 75.1 to foliage, stunting of plants and reduction in pod size and 9. Severe yellow 

discoloration of entries covering above 90.1 of foliage, stunting of plants and no pod formation. The YMV 

disease reaction ratings are, 0.1 to 2.0: Resistant (R); 2.1 to 4: Moderately resistant (MR); 4.1 to 5: 

Moderately Susceptible (MS); 5.1 to 7: Susceptible (S) and 7.1 to 9: Highly susceptible (HS). 

 

RESULTS AND DISCUSSIONS 

The mean performance of eleven black gram genotypesincluding one check (T-9) are presented in Table 1. 

Analysis of variance for five quantitative characters in blackgram are presented in Table.2. The results of 

ANOVA showed significant differences for four characters viz., seed yield (g/pl), number of seeds per 

plant, number pods per plant and plant height(cm) which indicating that the presence of genetic variability 

among the blackgram genotypes, while for number of branches per plant was found no significant variance. 

The incidence of MYMV was rampant in the whole trial. The incidence of the whitefly which is a vector 

for MYMV was very high during these high temperature periods and this caused high incidence of 

MYMV. The results showed that among eleven blackgrm genotypes the genotype T-9 and IC 436676 has 

recorded higher seed yield (3.17g/pl, 2.47g/pl), number of pods/plant (19.67, 17.33), number of seeds per 

plant (112.67, 96.67) and number of branches per plant(4.33, 4.00) respectively and showed lower MYMV 

disease incident of (8.42, 8.32) which were recorded below 10%. The genotype IC382811 has recorded 

higher seed yield (2.19g/pl) and recorded 59.01% MYMV disease incident. The genotype IC436508 
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showed higher incident of MYMV (97.14%) (Table 3) and recorded lower seed yield (0.60g/pl), number of 

seeds per plant (21.33), number pods per plant (17.33) and number of branches per plant (3.76). The 

genotype IC436676 recorded lower incident of MYMV as well as higher seed yield, number of seeds per 

plant, number pods per plant and number of branches per plant along with Check T-9.Hence the above 

genotypes may be used as donor parent to improve MYMV tolerant genotypes in Blackgram. Similar type 

of genotypic evaluations were also previously documented by several workers viz., Ganapathyet al., 2003; 

Peerajadeet al., 2004; Pathak and Jhamaria. 2004 and Rajnish Kumaret al., (2006).Sastry and Singh 

(1973) have observed that even very low population of whitefly is capable for wide transmission of YMV. 

To combat this pest till now ,the thrust was given mainly on chemicals and development of resistant 

varieties.Chand and Verma(1983) reported that mungbean cultivars might suffer 66.6 percent decrease in 

plant yield and 25.7 percent decrease in 1000 seed weight due to MYMV.The variation may be also be 

expected on the basis of early or late infection of the cultivars, as early and severely infected plants usually 

bear much number of pods while latter infection has been reported to delay plant maturity and 

yield(Singh,1980,Singh et al.1982). Under field conditions, more whitefly built-up were reported at a 

higher temperature; whereas, high-rainfall and high-humidity results in a negative impact on the whitefly 

population (Rahman et al.,2006; Islam et al., 2008).The result showed that the entries which were tolerant 

to YMV showed higher grain yield while the susceptible genotypes showed lower grain yield. And also the 

genotypes recorded highest incident of YMV were showed high pods per plant but were recorded lower 

number of seeds per plant as seeds were not matured due to the disease. The genotype IC436676 which 

showed higher tolerant to YMV could be utilized in crop improvement programme to develop YMV 

tolerant blackgram genotypes. 

Table-1. Mean performance of quantitative characters of blackgram 

Genotypes Pl. H(cm) 

No.of 

Br/pl Pods/plant 

Seeds 

no./pl 

Seed 

Yield(g/pl) 

IC261182 29.00 4.33 18.00 41.00 0.99 

IC281981 26.67 3.67 18.67 18.00 0.53 

IC281992 24.67 3.33 14.67 40.33 0.63 

IC382811 24.00 3.33 20.00 68.33 2.19 

IC398989 20.00 3.00 13.33 42.33 1.35 

IC398998 22.00 4.33 18.67 20.00 0.59 

IC426766 24.33 3.33 15.33 16.00 0.59 

IC436508 22.33 3.67 17.33 21.33 0.60 

IC436585 25.00 3.67 18.00 58.33 1.84 

IC436676 23.00 4.00 17.33 96.67 2.47 

T-9 28.67 4.33 19.67 112.67 3.17 

Mean 24.52 3.73 17.36 48.64 1.36 

SE.d 1.94 0.46 1.40 3.92 0.20 

Pl.H-Plant height/; No.of Br/pl-Number of branches per plant; Seeds no./pl-Number of seeds per 

plant;  
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Table-2.Analysis of Variance for quantitative characters in Blackgram genotypes 

  MSSQ 

  DF Pl.ht No.of Br/pl Pods/plant Seeds no./pl Seed Yield 

Genotypes 10 22.89**  0.655 21.121**  3187.497**  2.296** 

Replication 2 3.303  0.818 14.273  0.364  0.010 

Error 20 5.636  0.318 2.939  23.097  0.061 

*significance at 0.05% and ** at 0.01% level respectively. 

Table 3.Per cent of MYMV disease on blackgram genotypes 

Genotypes % of MYMV Scale 

IC261182 75.89 8 

IC281981 96.12 9 

IC281992 88.00 8 

IC382811 59.01 7 

IC398989 70.11 7 

IC398998 96.41 9 

IC426766 95.02 9 

IC436508 97.14 9 

IC436585 72.71 7 

IC436676 8.32 3 

T-9 8.42 3 
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