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Introduction

Mungbean is the third largest pulse crop in India occupying 3.55
million hectare with a production of 1.40 million tons (Anony-
mous, 2013). One of the major destructive diseases in mung-
bean causing great yield loss is Yellow mosaic disease (Yellow
Mosaic Disease) caused by different species of white-fly trans-
mitted geminivirus belonging to genus begomovirus and family
geminiviridae such as Mungbean yellow mosaic virus (MYMV),
Mungbean yellow mosaic India virus (MYMIV), Horsegram
yellow mosaic virus and Dolichos yellow mosaic virus. First re-
ported in mungbean in India by Nariani, 1960. Main pathogens
causing YMD in mungbean in India are MYMV and MYMIV.
Host species and susceptibility of each plant affect the develop-
ment of disease symptoms after virus infection. The considerable
and significant reduction in yield due to infestation of this disease
necessitates us to develop MYMV tolerant mungbean cultivar.
Now a day’s molecular markers are playing very important role
in isolation of disease resistant gene and development of resistant
cultivar. Conventional breeding is time consuming and less effi-
cient in compare to marker assisted selection. Thus identification
of MYMYV disease resistance gene and molecular markers linked
with MYMV tolerance will contribute a lot to achieve success in
dealing with MYMYV disease in mungbean.

Yellow mosaic disease

YMD is one of the major diseases of mungbean in India caused
by mungbean yellow mosaic virus resulting irregular green and
yellow patches in older leaves and complete yellowing of young-
er leaves. Higher incidence of disease have been observed during
spring and rainy season due to favorable condition for multipli-
cation of the vector Bemisia tabaci in spring and rainy seasons
(Singh and Gurha ,1994). Reports on losses due to disease re-
vealed reduction of 9.6 to 38.2 % in height, 7 to 28.5 % in fresh
weight of shoot and 4.3 to 22.1 % in dry weight, 25.7 % in 1000
seed weight of susceptible cultivar (Premchand and Varma, 1983)
and yield loss of 83.9 % and a maximum growth reduction of
62.94% in MYMV infected cultivar (Quaiser Ahmed, 1991).
Diseased plant usually matures late. There is a positive correla-
tion of whitefly population on 20 and 30 day crop and disease
incidence at 45 days old crop with maximum temperatures (Mu-
rugesan and Chelliah ,1977).

Mungbean Yellow Mosaic Virus

The causal agent of yellow mosaic disease belongs to the larg-
est and the most important genus begomovirus within the family
Geminiviridae (Bos, 1999). The virus has geminate particle mor-
phology (20 x 30 nm) and the coat protein encapsulates spherical,
single stranded DNA genome of approximately 2.8 Kb have ei-
ther a monopartite (a single DNA) or a bipartite (with two DNA

components: DNA-A and DNA-B) genome Organization (Hull,
2004). More ever the YMV disease in legumes is caused by be-
gomoviruses with bipartite genomes (Karthikeyan et al. 2004).
Successful infection and transmission of this virus occurs by a
whitefly Bemisia tabaci (Nariani, 1960). Successful transmission
of MYMYV by grafting was reported by several researchers Nari-
ani (1960); Ahmed and Harwood (1973); Debrot and Ordosgoit-
ti, 1975; Muniyappa, 1980; Varma, 1963; Sudhakar Rao et al.,
1980; Singh et al., 1971; Suteri, 1974.

Mode of inheritance of resistance to mungbean yellow mo-
saic virus (MYMV) in mungbean

Knowledge of the mode of inheritance to MYMYV in mungbean
is useful for incorporation of resistance into agronomically poor,
but desirable genetic resources. There are only a few contrasting
published reports on the inheritance of resistance to MYMV in
mungbean. The monogenic recessive inheritance for MYMYV has
been reported by Singh and Patel (1977), Malik et al. (1986 &
1988). Resistance to YMD in mungbean was reported to be con-
trolled by a single major recessive gene with modifiers (Malik et
al. 1986, Thakur et al. 1997), or two recessive genes (Dhole and
Reddy 2012) or complementary recessive genes (Shukla and Pan-
dya, 1985).

Development of YMV-tolerant mungbean variety

Development of YMV-tolerant variety is of prime importance for
stabilizing the yield levels. Introduction of YMV-tolerant pulses in
the farmer’s field will circumvent the problems associated with the
residual effects of the insecticides/ pesticides in the soil. Identifica-
tion of resistant lines through conventional breeding is time con-
suming and requires evaluation at ‘hot spot’ area (Selvi et al. 2006).
Thus, indirect selection using molecular markers linked to MYMV
resistant genes would facilitate precision plant breeding and high-
throughput marker assisted selection (MAS) of resistant genotypes.
An attempt should made to develop molecular marker(s) linked with
the YMV-tolerance in Vigna radiata. The marker will be of use in
marker-assisted selection and will hopefully aid in the development
of resistant cultivars in relatively shorter time spans. In a study by
Chattopadhyay e al. (2008), mungbean genotypes were screened
for MYMV resistance using specific primer sequence derived
from conserved regions of resistance (R) gene. Utilisazation of in
silico methods for the development of trait linked molecular mark-
ers in mungbean has been done in a study by Singh ef al. (2013).
Hence, an ideal strategy would be to search for the DNA marker per
se linked with the resistance to all the above said diseases, unlike
the selection for resistance genes on phenotypic scale which is also
a time consuming process.Screening of resistance genes with mo-
lecular markers is important for identification of gene-based mark-
ers which can further fasten the breeding programme. Basak et al.
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(2004) screened the Vigna mungo genotypes showing segregation
for YMV symptoms with 24 sets of soybean ‘R’ gene-based RGA
markers and found only one pair which differentiated the resistant
from the susceptible ones.

Molecular Markers and QTL linked with MYMV in mungbean
Inheritance study MYMV resistance gene has revealed that different
sources may have different MYMV resistance gene, thus markers
identified using one source of MYMV resistance gene may not work
for another source. Resistance gene analog (RGA) markers YR4 and
CYRI, were associated with resistance to MYMIV in blackgram (Vi-
gna mungo (L.) Hepper) reported by Maiti ez al. (2011). CYRI is pro-
posed as part of the candidate disease resistance (R) gene (Maiti ez
al. 2011). Recently, the R gene CYRI was fully isolated from black-
gram (Maiti ef al. 2012). Dhole and Reddy (2013) reported that
SCAR marker MYMVR-583 is associated with MYMV resistance in
mungbean. This marker is 6.8 ¢cM from the resistance gene. Gupta
et al. (2013) reported that CEDG180 is linked to MYMIV resistance
in blackgram at a distance of 12.9 cM. Chen et al. (2013) identified
four major QTLs on three different linkage groups for MYMIV re-
sistance using AFLP and SSR markers. Kitsanachandee et al 2013,
identified three QTLs for the MYMIV in India, the QTLs were each
on LGs 2, 4 and 9A and were designated as gMYMIV1, qMYMIV2
and gMYMIV3, respectively and QTL analysis by single marker
analysis revealed that only one marker cp02662 on LG2 was as-
sociated with MYMIV resistance in India. qMYMIV1 was located
between markers CEDG100 and cp02662, showing an LOD score
of 2,62, which was significant at P = 0.05. qgMYMIV2 was localized
between markers DMB-SSR008 and VR113. gMYMIV3 was located
between markers CEDG166 and CEDG304. They also reported de-
tection of Two QTLs, gMYMIV4 and gMYMIV5 by CIM(composite
interval mapping) for disease resistance in Pakistan. qgMYMIV5 was
detected on LG6 between markers CEDG121 and CEDG191. Chen
et al. (2013) identified SSR marker DMB-SSR158 linked to major
QTL controlling MYMIV resistance MYMIVr9_25 and according to
the mungbean genetic map reported by Kajonphol et al. (2012), it
was on LG2 between markers CEDG100 and CEDG108. Therefore,
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MYMIVr9_25, qMYMIV1 and gMYMIV4 are common QTLs confer-
ring MYMIV resistance. This locus was detected in different loca-
tions and years, with different sources of resistance and scoring
systems; thus, it is highly robust and can be used in marker-assisted
selection. DMBSSR151, which is linked to MYMIVr8_48.8, a QTL
controlling MYMIV identified by Chen ef al. (2013), was mapped to
LG5 of map reported by Kitsanachandee 2013, but no QTL was de-
tected in this genome region in their report. Based on the linkage
map of mungbean reported by Isemura et al. (2012), CEDG180 is
mapped to LG10. Basak et al 2004 reported development of a RGA-
based polymorphic marker, ‘VMYRI; linked with YMV- resistance,
the sequence of the marker and the predicted amino acid sequence
indicate that ‘VMYRI’is a part of a candidate gene for YMV-resist-
ance and its sequence of 445bp DNA fragment produced by RGA
1F-CG/RGA 1R only from homozygous tolerant and the heterozy-
gous lines.

Constraints & Conclusion

Lack of enough genetic diversity in the parental material used and
narrow genetic base resulting in inherently low yield potential. The
disease incidence is seasonal and cannot be created as and when
desired by artificial means. Mungbean is one of the important pulse
crops of India, and YMD is major production constraint limiting
mungbean yield considerably. Therefore, there is an urgent need
to develop high-yielding varieties with resistance to diseases with
greater yield stability. Using conventional methods, selection of the
YMD-resistant genotypes depend on the field screening for more
than one year or season. Further, the inconsistencies in scoring dis-
ease reaction may affect the introgression of YMD resistance into
elite mungbean genotypes. Hence, the use of molecular markers
for identifying resistance gene is particularly important as it fastens
breeding programme aimed at introgression of resistance gene as-
sociated with phenotypic analysis. Development of tightly linked
markers endowed with the features of resistance gene candidates,
may be useful for generating superior genotypes with durable YMV-
resistance
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