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Powdery mildew (PM) caused by the fungus Sphaerotheca phaseoli is a
serious disease during the cool-dry season while Cercospora leaf spot (CLS) caused
by the fungus Cercospora canescens lllis & Martin is a serious disease during the
rainy season of mungbean (Vigna radiata 1.. Wilczek) production. PM and CLS
diseases incur total yield loss of up to 40% and more than 50% in susceptible
cultivars, respectively, suggesting the requirement of resistant cultivars to both
diseases for sustainable mungbean production. Marker-assisted selection (MAS) is
crucial for developing resistant cultivars with multiple resistance genes. The objective
of this study was to identify inter simple sequence repeat (ISSR) and simple sequence
repeat (SSR) markers which are linked to CLS and PM resistance genes in V4718. An
Fa.7, Fag and Fao recombinant inbred line (RIL) population derived from a cross
between CN72 (susceptible cultivar with high yield) and V4718 (resistant line) was
used in this study. Each resistance to both diseases in RIL population was evaluated
under field conditions during the cool-dry seasons of 2013 and 2016 for PM
resistance, and the rainy seasons of 2016 and 2017 for CLS resistance. The segregation
analysis showed that each resistance to PM and CLS is controlled by single dominant
genes. A total of twenty ISSR primers and eleven SSR markers were used in bulk

segregant analysis (BSA) to identify polymorphic markers between resistant and
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susceptible cultivar/lines possibly associated with CLS and PM resistance. Only two
ISSR markers (113306 and 113311) were polymorphic and significantly associated
with the PM resistance. And only five SSR markers (CEDAAG002, CEDCO050,
CEDGO084, VR108, and VR393) were found polymorphic and significantly associated
with the CLS resistance. Moreover, 113306, 113311 and VR393 markers were
significantly associated with both disease resistance, suggesting that the genes
conferring resistance to these diseases may be co-localized. Among these markers,
VR393 exhibited the highest LOD scores for both diseases (> 5.0 for CLS and > 3.0
for PM), confirming that it was associated with resistance genes for both diseases. The
multiple interval mapping (MIM) consistently identified one QTL (qCLSC72V18)
linked to CLS resistance and one QTL (gPMC72V18) linked to PM resistance in F;
RIL population of the cross between CN72 and V4718. gCLSC72V18 and
gPMC72V18 were localized between VR108 and VR393 markers and accounted for
22.9-43.5% and 13.9-20.2% of the CLS and PM disease score variation in both
growing seasons, respectively. The markers that were closely linked to both resistance
genes could be used in MAS for combining CLS and PM resistance in future

mungbean breeding.
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