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Abstract

The cultivation of green gram (Vigna radiata (L.) and black gram (Vigna mungo (L.) Hepper) in Jharkhand, India,
is adversely affected by most destructive yellow mosaic disease (YMD), but the etiological agent in this region is not
identified so far. Disease incidence and severity as high as 100 per cent in farmers' fields is common, often resulting
in considerable yield losses in both the crops. Therefore, an attempt was made during crop seasons 2009 and 2010
at three locations viz., Ranchi, Dumka and Chianki of Jharkhand state with aim to confirm the identity of etiological
agent of YMD as well as to identify the resistant sources of green gram and black gram against YMD. The identity of
the etiological agent causing YMD in Vigna spp. in Jharkhand, India was confirmed as Munbean yellow mosaic India
virus (MYMIV) in polymerase chain reaction using species specific primers. Out of twelve genotypes of green gram,
only two genotypes, Meha and ML 1477 and two of eight genotypes of black gram, KU 323 and BS 23-13 were
recorded either as resistant or highly resistant at all the three locations of Jharkhand which could be used as
resistant donors against MYMIV in crop improvement programmes to develop high-yielding lines/ varieties and

increased acreage of green gram and black gram crops.

Keywords: Black gram; Green gram; Resistance; Field screening;
Yellow mosaic disease

Introduction

Legumes, which are major source of dietary proteins, minerals and
vitamins, are grown world over. In India and Southeast Asia, among
Vigna spp. grown as grain legumes during July to October - Kharif
season [1], black gram (Vigna mungo L. Hepper) and green gram
(Vigna radiata L.) Wilczek) are more important ones. The production
of these two major kharif pulses is adversely affected by most
destructive YMD, which was first reported by Nariani (1960) [2].
Whitefly-transmitted bipartite begomoviruses named as Mungbean
yellow mosaic India virus  MYMIV), Mungbean yellow mosaic virus
(MYMYV), Horsegram yellow mosaic virus (HgYMV) and Dolichus
yellow mosaic virus (DoYMV) are four distinct etiological agents of
this disease in legume crops in India and other South Asian countries
[3-8]. Disease incidence and severity as high as 100 per cent in farmers'
fields is common, often resulting in considerable yield losses in green
gram and black gram in India [7,10] and in Pakistan [11]. The disease
has been recorded since long back on green gram and black gram in
Jharkhand, India too, but the etiological agent is not identified so far.
There is enough literature that refers resistant genotypes of green gram
and black gram against YMD [12,13] but without identifying the
etiological agent. Since three distinct viruses i.e. MYMIV, MYMV and
HgYMV are reported to cause YMD in Vigna spp., accurate
identification of the virus is important. Therefore, the present study

was conducted with the aim to confirm the identity of etiological agent
of YMD and make available genetic stock of Vigna spp. resistant to
YMD, which is a prerequisite for breeding programme for varietal
improvement to achieve the effective and practical management of this
disease at farmers’ field.

Materials and Methods

In order to identify the resistant sources against YMD, initial
screening during the year 2008 against YMD consisted of 110
accessions each of black gram and green gram at Ranchi resulted in
highly resistant/ resistant response of nine and seven accessions of
black gram and green gram, respectively. To verify the identified
resistant sources against YMD, the field trial consisting of 9 genotypes
of V. radiata and 6 genotypes of V. mungo was laid in randomized
block design with plot size of 2.5 x 2.4 m? and three replications at
three locations of Jharkhand, India, namely Ranchi ( 23° 17’ N latitude
and 85° 19’ E longitude), Dumka (24° 27’ N latitude and 87° 25’ E
longitude) and Chianki (23° 50’ N latitude and 83° 55’ E longitude)
with an altitude of 625, 137 and 237 meters above mean sea level,
respectively. The sowing was done on 24 June during both the
cropping seasons i.e. 2009 and 2010. Disease was scored after 4 and 8
weeks of sowing using 0 to 9 scale [14] and disease index was
calculated using formula given under [15] and data were statistically
analyzed using ANOVA.

Virol-mycol
ISSN:2161-0517 VMID, an Open Access Journal

Volume 5 « Issue 1 « 1000153



Citation:

Akhtar J, Lal HC, Singh PK, Karmakar S, Gautam NK et al. (2016) Identification of Resistant Sources of Vigna spp. against Yellow

Mosaic Disease. Virol-mycol 5: 153. d0i:10.4172/2161-0517.1000153

Page 2 of 4

Disease index

n1X1 + n2X2 + n3X3 + n4X4 + n5X5

~ Total number of leaves observed x Maximum Grade x 100

To identify the causal virus associated with YMD, the total DNA
was extracted by using Nucleopore plant mini kit from 3 randomly
selected leaves of yellow mosaic infected plants individually of each
location according to the prescribed protocols. Species specific three
primers i.e. MYMIV-AVIF/ MYMIV-AVIR (5GTA TTT GCA KCA
WGT TCA AGA3’/ 5’AGG DGT CAT TAG CTT AGC3’) specific for
MYMIV, MYMV-CPE/MYMV-CPR (5ATG GG(GT) TCC GTT GTA
TGC TTG3’/5GGC GTC ATT AGC ATA GGC AAT3’) specific for
MYMV and HgYMV-CPF/HgYMV-CPR (5ATG CTT GCA ATT
AAG TAC TTG CA3/5TAG GCG TCA TTA GCA TAG GCA3’)
specific for HgYMV, respectively, were used for PCR, which was
performed according to the prescribed protocols in a T1 Thermocycler,
programmed for 35 cycles with one step of initial denaturation for 3
min., and denaturation for 30 seconds at 940 C, 1 minute annealing
temperature at 54°C for the primers pair specific for MYMIV, MYMV
and at 57°C and for HGYMV and 1 minute extension at 72°C followed
by a one-step final extension for 10 min at 72°C. PCR assays were

conducted with DreamTaq Green PCR Master Mix (Fermetas) in total
reaction mixture volume of 25 uL that contained DNA template (@50
ng/uL) -2 pL, primer (@25 pmole/ puL)-1 uL each and dH20-21 pL.
PCR amplicons were analyzed by 1% agarose gel electrophoresis in
Tris-acetate EDTA (TAE) containing 0.1% ethidium bromide. The gel
was examined under UV trans-illuminator and photographed using a
digital camera (Sony DSCW270).

Results and Discussion

Field observations on disease index of YMD in Vigna spp. at all the
3 locations during both the crop seasons 2009 and 2010, presented in
Table 1 revealed that the amount of disease as well as symptoms
produced on genotypes differed significantly (Figure 1). The symptoms
observed in the present investigations have also been recorded and
described by several workers [2,11,16,17]. The average disease index of
YMD at Ranchi ranged from 0.00 to 63.34 per cent, at Dumka from
0.00 to 47.67 per cent and at Chianki from 0.00 to 70.50 per cent (Table
1). Out of three locations, maximum YMD disease index on V. radiata
was recorded at Ranchi, whereas, Chianki had maximum disease index
on V. mungo genotypes during both the crop seasons followed by
Dumka.

Infection coefficient (%) and reaction of yellow mosaic disease at different locations

Crop_ Genotype Ranchi Dumka Chianki

species
2009 2010 | Average Reaction 2009 2010 Average Reaction 2009 2010 Average Reaction

Viana 2.33 4 0.33 2.7 0 0

ra,giata ML 1477 3.17 R 1.52 R 0 HR
(8.13) -1 -1.91 -9.41 0 0
11.67 13.3 13.33 13.3 8.33 9.3

V. radiata | SML 829 12.49 MR 13.32 MR 8.82 MR
-19.88 -21 -21.33 | -214 -16.6 -17.8
23 22 6 6.3 1.67 3.7

V. radiata | SML 668 22.5 MS 6.15 MR 2.69 R
-28.63 -28 -14.09 | -145 -4.31 -10.9
1.33 3 1 2.7 0 0

V. radiata | Meha 2.17 R 1.85 R 0 HR
-6.53 9.3 -4.62 -9.1 0 0
11.67 11.3 13.33 13.7 3.33 5.3

V. radiata | SML 610 11.49 MR 13.52 MR 4.32 R
-19.88 -20 -19.68 | -21.6 -8.61 -13.1
33.33 35.7 18.33 18.3 5 5

V. radiata | PS 16 34.52 S 18.32 MS 5 R
-35.2 -35 -23.52 | -25.3 -10.5 -10.5
11.67 12 13.33 13.3 3.33 4

V. radiata | Pusa Vishal 11.84 MR 13.32 MR 3.67 R
-19.49 -20 -17.59 | -21.4 -8.61 -10.7
61.67 65 45.33 | 487 33.33 | 347

V. radiata | SML 771 63.34 S 47.02 S 34.02 S
-51.82 -54 -38.74 | -44.2 -35.2 -36.1
43.33 42.3 31.67 | 32 0 0

V. radiata | SML 836 42.82 S 31.84 S 0 HR
-41.14 -41 -32.37 | -344 0 0
3.67 4 3.67 5.33 10 9.7

V. radiata | PDM 11 3.84 R 55 R 9.85 MR
-10.52 -12 -10.52 | -12.36 -18.4 -17.9

V. radiata | ML 1333 6.67 6.7 6.69 MR 3.33 43 3.82 R 0 0 0 HR
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-12.29 -15 -6.14 -11.9 0 0
30 31.7 30 33.3 11.67 12.3
V. radiata | Sunaina 30.85 S 31.65 S 11.99 MR
-33.14 -34 -32.75 | -35.2 -19.5 -20.5
3.67 4.3 0 0 1.7 1.7
V.. mungo | KU 323 3.99 R 0 HR 1.7 R
(10.52)° | -12 0 0 431 |72
7.67 8 3.67 4 14.33 16
V.. mungo | PantU 19 7.84 MR 3.84 R 15.17 MS
-15.92 -16 -10.95 | -11.4 -22.1 -23.6
46.67 47 53.33 54.3 70 71
V.. mungo | KU 99-20 46.84 S 53.82 S 70.5 S
-43.07 -43 -46.9 -47.5 -56.9 -57.4
0 0 0 0 0 0
V.. mungo | BS 23-13 0 HR 0 HR 0 HR
0 0 0 0 0 0
1 12.7 8.33 8.7 0 0
V.. mungo | IPL 01-52 11.85 MR 8.52 MR 0 HR
-19.21 -19 -16.59 | -16.59 0 0
35 37 31.67 31.67 6 7.7
V.. mungo | WBU 108 36 S 31.67 S 6.85 MR
-36.22 -37 -34.13 | -34.2 -14.8 -15.9
3 4.3 3.33 4.7 10 9.3
V. mungo | Uttra 3.65 R 4.02 R 9.65 MR
-3.72 -12 -8.61 -12.3 -18 -17.7
36.67 37.7 48.33 47 26.7 28.3
V. mungo | Birsa Urd 37.19 S 47.67 S 27.5 MS
-37.19 -38 -43.96 | -43.3 -29.5 -32.1
CD (p=0.05) | 7.22 8.63 9.38 9.45 11.33 13.67
Ccv 19.02 20.2 22.33 239 29.09 21.7

Table 1: Multilocational evaluation of Vigna spp. against YMD during crop seasons 2009 and 2010. ‘Figures in parenthesis are transformed values.

!“-“—---H-
e

Figure 1: Gel electrophoresis of PCR amplified products of MYMIV
using specific primers pair (NM1/NM2) of the greengram and
blackgram samples randomly selected and collected from three
locations. Lane M=1 kb DNA ladder, Lane 1-3=Ranchi, Lane
4-6=Dumka and Lane 7-9=Chianki.

Further, results revealed that out of 9 genotypes of V. radiata showed
some degree of variation in disease index at different locations and
taking data of Ranchi and Dumka into consideration, finally 3
genotypes, ML 1477, Meha and PDM 11 were recorded as resistant,
whereas, same two genotypes, ML 1477 and Meha showed highly
resistant reaction at Chinaki but, genotype PDM 11 was recorded as
moderately resistant. Seven genotypes of V. mungo showed some
degree of variation in disease index at different locations and all the
genotypes showed different disease response at different locations

except 2 genotypes, BS 23-13 and KU 99-20 which were uniformly,
recorded as highly resistant and susceptible at all the three locations,
respectively. In both the Vinga species, none of the resistant genotypes
at one location could be noticed as susceptible at other two locations.
Among V. radiata genotypes, SML 771 were recorded with maximum
disease index of 65.00 per cent at Ranchi, whereas, among V. mungo
genotypes, KU 99-20 was recorded with maximum disease index of
70.50 per cent at Chianki. But, it was interesting to note that V. mungo
genotypes had relatively higher disease index of YMD across the
locations.

In V. radiata, out of 9, only two genotypes, SML 829 and SML 771
were recorded with uniform disease reactions at all the three locations
as moderately resistant (MR) and susceptible (S) reactions, respectively
and two of V. mungo, BS 23-13 and KU 99-20 were recorded with
uniform disease reactions at all the three locations as highly resistant
(HR) and susceptible (S) reactions, respectively.

Further, when the host differential reactions of was correlated with
disease index at different locations, accordingly disease reactions,
based on location wise disease index, were recorded on all the
genotypes except SML 836 of V. radiata and Pant U 19 of V. mungo.
This variation in disease reactions under field conditions on the
genotypes of Vigna spp. shows host response to the pathogen as well as
environment. Similar results have also been recorded and described by
earlier workers [5,13,17,18,19,20,21].
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PCR test yielded amplified DNA fragments of the expected sizes,
~1000 bp (Figure 2) with only the primer pair’s specific for MYMIV in
all the samples collected from all the three locations. No amplification
was observed with other primers pairs specific to MYMV and HgYMYV,
indicated that the virus causing YMD in black gram and green gram
genotypes at all the three locations was MYMIV only. However, the
differences observed in the disease index/ reaction might be due to the
other factor like weather parameters, load of initial inoculum of the
virus or different genetically divergent isolates of MYMIV prevailing at
the three locations. High disease incidence and severity at farmers'
fields has been observed resulting in considerable yield losses in green
gram and black gram in northern part of India and elsewhere is mainly
due to MYMIV [6,11].

Experimental findings suggest that the genotypes showing resistant
or highly resistant reaction under natural epiphytotics may prove as
resistant donors against MYMIV if incorporated in crop improvement
programmes to develop high-yielding varieties and increased acreage
of Vigna spp. Moreover, it will help in reducing the use of pesticide for
vector control and improving soil health thereby environment friendly
[22,23].

Figure 2: Characteristic YMD sympt-oms observed on greengram
cv. Sunaina at a) Ranchi; b) Dumka; and ¢) Chianki and on
blackgram cv. Birsa Urd 1 at d) Ranchi; e) Dumka; and f) Chianki.
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