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ABSTARCT:  

Blackgram or Urdbean (Vigna mungo (L.) Hepper) is a highly self-pollinated crop with cliestogamy up to 42%. Urdbean is grown all 

over the South East Asia. In India it is mostly grown as a kharif crop. The impact of these varieties has been well realized in their crop 

productivity. The present review highlights the past, present and future importance of improving high yield in black gram through 

different breeding strategies viz., selection, hybridization, mutation and other molecular breeding approaches. But alien gene transfer 

for several traits such as photo and thermo sensitive, erect plant types stand still. The four genotypes of black gram i.e, UPU 8335, 

IPU 99-25, PGRU-95004 and SPS-43 were identified as highly YMV resistant, whereas the four genotypes i.e. IPU 2K-99-226, IPU 

99-3, IPU 99-235 and NDU 94-10 were identified as highly susceptible genotypes. The present study will be helpful to suggest the 

YMV resistant genotypes for farmers in north India and useful to select the parental lines for development of YMV resistant black 

gram varieties through crop improvement program. Mung bean yellow mosaic is a major destructive disease affecting blackgram 

productivity in India. It is transmitted by whitefly Bemisia tabaci. The present investigation was to identify resistant blackgram 

genotypes against MYMV at natural condition through field screening. 

Keywords: Blackgram, self-pollinated, breeding strategies, black gram varieties, Bemisia tabaci. 

 

1.INTRODUCTION :  

India is the largest producer of urd bean which occupies about 14% of the total area under pulse crops in 

the country and ranks fourth in area and production after chickpea, pigeonpea and mungbean. There are various 

abiotic and biotic factors which affect the production of Urd bean. Yellow mosaic virus causes high amount of 

grain loss in case of black gram. Yellow Mosaic Virus (YMV) belongs to the genus Begomovirus and 

transmitted by the vector white fly, Bemisiatabaci. The yield loss due to this disease is 5-100% depending upon 
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disease severity, susceptibility of cultivars and population of white fly (1). Blackgram is perfect combination of 

all nutrients, which includes proteins 25- 26% carbohydrates (60%), fat (1.5%), minerals, amino acids and 

vitamins. It stands next to soybean in its dietary protein content. It is rich in vitamin A, B1, B3 and has small 

amount of thiamine, riboflavin, niacin and vitamin C in it. It contains 78% to 80% nitrogen in the form of 

albumin and globulin. The dry seeds are good source of phosphorus. It also has very high calorie content. 100 

gm of blackgram has 347 calories.(2) Therefore, blackgram is the cheapest available source of protein for the 

poor and vegetarians. The combination of dal-chawal (pulse-rice) or dal-roti (pulsewheat bread) is an important 

ingredient in the average Indian diet. The biological value improves greatly, when wheat or rice is combined 

with blackgram because of the complementary relationship of the essential amino acids such as lysine and 

sulphur containing amino acids methionine and cysteine. (3).   

In addition, being an important source of human food, it is also used as nutritive fodder, especially for 

milch animals. Blackgram also has medicinal properties, like curing diabetes, sexual dysfunction, nervous 

disorder, hair disorders, digestive system disorders and rheumatic afflictions. It is valued for its high 

digestibility and freedom from flatulence effect. Plant viral diseases cause serious economic losses in many 

pulse crops by reducing seed yield and quality. (4)  Most of plant pathogens affecting yield loss in pulse 

production worldwide. Most emerging infectious diseases of plants are caused by viruses. Among the various 

diseases, the mungbean yellow mosaic virus (MYMV) disease was given special attention because of severity 

and ability to cause yield loss up to 85 per cent. The legumes like black gram, mungbean, moth bean and 

pigeon pea form the hosts for the MYMV (5) MYMV is most prevalent and destructive viral pathogens in 

legume. It causes severe yield loss and a reduction in seed quality. In India, MYMV produces typical yellow 

mosaic symptoms. The symptoms appear in the form of small irregular yellow specks and spots along the veins. 

Diseased plants appear stunted, with fewer flowers and pods that bear smaller, occasionally shriveled seeds in 

severe cases, and other plant parts (6).  The advancements in the field of biotechnology and molecular biology 

such as genetic transformation and marker assisted selection could be utilized in developing MYMV resistance 

mungbean. These techniques are widely accepted as potentially valuable tools for crop improvement in pulses 

to achieve resistance. Identifying the sources of resistance against yellow mosaic in mungbean is the only major 

hurdle experienced by the scientists. MYMV has been transmitted by whitefly (Bemisia tabaci), in the 
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persistent (circulative) manner and it is not transmitted by mechanical inoculation (7). It remains unsuccessful 

in developing yellow mosaic virus (YMV) resistant mungbean varieties through conventional breeding methods 

due to rapid explosion of new isolates of mungbean yellow mosaic virus and also the complexity of mechanism 

in controlling MYMV resistance. (8)  Identifying resistant donors is a very complicated task due to the lack of 

reliable screening protocol for assessing the resistance/susceptibility of existing varieties. (9). 

 

2. METHODOLOGY :  

The present study entitled “Identification of Molecular Markers Associated With Yellow Mosaic Virus 

Resistance In Vigna Mungo (L). Hepper” was conducted at center for Biotechnology studies, A. P. S. 

University Rewa (M.P.). The identified resistant and susceptible parents for yellow mosaic virus i.e., T-9 and 

LBG-759 respectively were procured from Agriculture College Rewa (M.P.). A cross was made betweenT9 and 

LBG 759, F2 mapping population was developed from this cross was used for screening against YMV disease 

incidence. (11) The material was screened for the YMV reaction in the field under natural conditions over a 

period of two years. Under field conditions, resistant plants did not show any yellowing of leaves or pods 

during the growth period, while susceptible plants showed yellowing on the leaves and pods. (12)  A total of 18 

diverse black gram genotypes differing for their response to YMV disease were used in the study. The details of 

the genotypes used in the study are given in Table No.1. 

Table No. 1: Different genotype of Blackgram 

S.No. Genotype 

BG1. TU94-2 

 

BG 2. Pant-U19 

 

BG 3. KU 96-3 

 

BG 4. Pusa-3 

 

BG 5. TU-40 
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2.1. Isolation of genomic DNA: 

Material 

1. Leaf Sample: Leaf samples for extraction of DNA was collected from the same forty four Uradbean genotype 

set used for the first objective under present investigation. Genomic DNA was extracted from healthy leaves of 

15-20 days old Uradbean seedling under study. (13) 

2. Cetyl Trimethyl Ammonium Bromide (CTAB) Extraction Buffer (100 ml) 

3. Tris EDTA (TE) Buffer (PH 8.0) 

TRISHC1 10 mM 

EDTA 1 mM 

4. 1N HC1 

5. 1NNaOH 

6. Chloroform: Isoamyl mixture (24:1) 

7. RNase A (lmg/ml) 

8. Ethanol [100% concentrated (ice cold) and -70% (normal) 

 

 

2.2. Methods: 

Leaf samples were collected from 15-20 days Uradbean seedling in healthy trate. Leaves were washed 

properly first with tap water followed by rinsing with distilled water to remove the dirt and insects and dried 

using tissue paper. Genomic DNA was extracted from washed young leaves by following CTAB extraction 

protocol (14). Prior to the extraction, the pestle and mortar, spatula, scissors and all glassware to be used were 

autoclaved. About 1.0-1.5 g of young leaf from each sample were weighed, cut into small pieces and then were 

transferred to mortar. Using CTAB extraction buffer (400 µl +400 µl +400 µl), the leaf samples were grinded 

finely. The grinded mass was transferred to a 2.0 mL micro centrifug tube and kept in one hour incubation in 

water bath at 65° C. (15) After the incubation, an equal volume of chloroform: isoamyl alcohol (24:1) was 
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added and mixed thoroughly for forty five minutes by gentle inversion. The contents were centrifuged at 12000 

revolutions per minute (rpm) for 20 minutes. The supernatant (top aqueous layer) was carefully transferred to 

new micro centrifuge tube. 5 µl of RNAse was added to each tube and kept for incubation at 37° C for half an 

hour. After incubation, the contents were centrifuged at 10000 rpm for 10 minutes. The supernatant was 

transferred to new micro-centrifoge tube while discarding the pellet. Approximately 400 µl volume of ice cold 

Ethanol (100 %) was added to it and mixed well and, kept in -20° C for overnight. The precipitated DNA was 

centrifuged at 10000 rpm for 10 minutes to form DNA pellet which was washed with Ethanol (70 %).(16)  

Supernatant was decanted and the DNA pellet was air dried completely at room temperature. Depending upon 

the size of the pellet, DNA was dissolved in 7-200 µl of TE (PH 8.0) and stored at 4° C. 

2.3. Quantification of DNA: 

Purity and quantification of the leaf-extracted DNAs was done using spectrophotometer (Systronics, 

Double beam spectrophotometer 2203). 10 µl of stock DNA was diluted with 1990 µl of sterile double distilled 

water and O.D. was taken at wavelength 260 nm and 280 nm. The ratio OD 260 / OD 280 was determined to 

assess the purity of the sample. (17) The concentration of the template DNA in the sample was calculated using 

the following formula: DNA Concentration (pg/pl) =OD 260 x (Dilution factor) x 50 x 10"3. 

2.4. Polymerase chain reaction (PCR) analysis using SSR: 

A set of 10 SSR primers was selected covering the whole genome of Uradbean. The genomic DNA 

isolated from forty four Uradbean genotypes were amplified by using these 30 SSR markers. PCR 

amplifications of the DNA were done in a reaction volume of 20 µl. The reaction volume contained all the 

necessary components in right concentrations. (18) 

 

Polymerase Chain Reaction mixture: 

Reagents Manufacturer Concentration Quantity (µl) 

Taq buffer A (with MgCl2) Biolit, SRL 10X 2.0 

dNTFs Do 10 mM 2.0 

SSR primer (Forward) Do 20 ng / µl 2.0 
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SSR primer (Reverse) Do 20 ng/ µl 2.0 

Taq DNA Polymerase(3U/ µl) Do 3 U / µl 0.3 

Double distilled H2O Do  6.7 

Template DNA Do 20 ng/ µl 5.0 

Total   20.0 

 

The amplification of DNA sample was carried out in Thermo cycler (Sure cycler 8800, Agilient 

Technology) programmed in initial denaturation at 94° C for two min followed by 39 cycles consisting of 

denaturation, primer annealing and extension at 94° C, 45-55° C and 72° C, respectively for one minute each. 

The final extension step was performed at 72° C for seven minutes. (19) 

2.5. Agarose gel electrophoresis: 

Material: 

A. High resolution metaphore agarose 

B. Tris Acetate EDTA (TAE) buffer 

C. Ethidium Bromide (10 mg /ml) 

D. 6X DNA loading dye 

3. OSERVATIONS:  

Our study was conducted in Centre for Biotechnology Studies and School of Environmental Biology, A. 

P. S. University Rewa (M.P.). We studied physiological and genetic variability in Blackgram and resistance 

ability to MYMV (Mungbean yellow mosaic virus) in vindhyan region of Madhya Pradesh. We identified 

resistance gene to MYMV (Mungbean yellow mosaic virus) in Blackgram. 

3.1. Identification of Different Blackgram Specie: 

First we identified YMV susceptible and YMV Resistance plant of blackgram on the basis of physical 

appearance of leaves. A susceptible plant showing yellow spot in leaves whereas no any spot seen in resistant 

plant (see figure no. 1).  
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A. YMV susceptible 

 

B. YMV Resistance 

 

Figure No. 4.1: A. YMV susceptible Blackgram plant, YMV Resistance Blackgram plant. 

 

Table No. 4.1: Screening of Different Blackgram Species 

S.No. Genotype Reaction to YMV 

BG1. TU94-2  

 

Resistant  

 

BG 2. Pant-U19  

 

Resistant  

 

BG 3. KU 96-3  

 

Resistant  

 

BG 4. Pusa-3  

 

Resistant  

 

BG 5. TU-40  

 

Resistant  

 

BG 6. Local Variety-1 Resistant  

 

BG 7. PU-31  

 

Resistant  

 

BG 8. DPU88-31  

 

Resistant  

 

BG 9. PU02-43  

 

Resistant  

 

BG 10. IPU94-1  

 

Resistant  

 

BG 11. PU07-3  Resistant  
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BG 12. EC-168200  

 

Resistant  

 

BG 13. TAU-1  

 

Susceptible  

 

BG 14. T-9  

 

Susceptible  

 

BG 15. LBG-17  

 

Susceptible  

 

BG 16. TPU-4  

 

Susceptible  

 

BG 17. EC-168058  

 

Susceptible  

 

BG 18. Local Variety-2 Susceptible  

 

 

 

 

 

3.2. Molecular Characterization of Different Black gram Species: 

Our result from ISSR molecular analysis characterize YMV Resistant and susceptible blackgram plant. 

Many commercial black gram varieties are susceptible to YMV and there is a need to identify tightly linked 

molecular markers that could facilitate the transfer of the resistant genes in to popular cultivars using marker 

assisted breeding. In this study, ISSR molecular markers which identified as linked to YMV resistance in 

blackgram. ISSR marker ISSR8111357 reported to be linked to YMV resistance (6.8 cM) in black gram (20) 

amplified the 1357 bp marker fragment in 12 of the 18 black gram genotypes and marker fragment was absent 

in all six YMV susceptible black gram genotypes. 
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Figure No. 4.2: Amplification profile of ISSR marker ISSR8111357 on 18 blackgram genotypes. Lane M: 1Kb 

DNA MW marker; Lane 1: TU94-2 ; 2: Pant-U19 ; 3: KU 96-3  ; 4: Pusa-3 ; 5: TU-40 ; 6: Local Variety-1; 7: 

PU-31 ; 8: DPU88-31 ; 9: PU02-43 ; 10: IPU94-1 ; 11: PU07-3 ; 12: EC-168200 ; 13: TAU-1 ; 14: T-9; 15: 

LBG-17 ; 16: TPU-4 ;17:EC-168058 ; 18: Local Variety-2. R: YMV resistant and S: YMV susceptible. Arrow 

indicates the 1357 bp fragment linked to MYMV resistance. 

 

 

4. CONCLUSION: 

Black gram (Vignamungo L. Hepper) is a pulse crop and used as a protein rich food in human diet. 

India is the largest producer of black gram. A primary gene centre of black gram is found in India, thus many 

landraces of black gram is available in this region, which can be used as parental lines for improvement of 

black gram against YMV infection. We studied physiological and genetic variability in Blackgram and 

resistance ability to MYMV (Mungbean yellow mosaic virus) in vindhyan region of Madhya Pradesh. We 

identified resistance gene to MYMV (Mungbean yellow mosaic virus) in Blackgram. In present study attempts 

were made to develop a population from the cross between LBG-759 (MYMV susceptible parent) and T9 

(MYMV resistant parent). MYMV resistant and susceptible parents were selected and used for identifying 

molecular markers linked to MYMV resistance. Our result from ISSR molecular analysis characterize YMV 

Resistant and susceptible blackgram plant. Many commercial black gram varieties are susceptible to YMV and 

there is a need to identify tightly linked molecular markers that could facilitate the transfer of the resistant genes 

in to popular cultivars using marker assisted breeding. In this study, ISSR molecular markers which identified 
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as linked to YMV resistance in blackgram. ISSR marker ISSR8111357 reported to be linked to YMV resistance 

(6.8 cM) in black gram (21-25) amplified the 1357 bp marker fragment in 12 of the 18 black gram genotypes 

and marker fragment was absent in all six YMV susceptible black gram genotypes.  
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