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Abstract

The development of molecular markers linked to powdery mildew resistance and
pyramiding multiple resistance genes in mungbean research project consists of 4 major parts
(1) Evaluation of powdery mildew in the CN72 x V4718 cross. (2) development of inter-
simple sequence repeat (ISSR) and ISSR-resistance gene analog (RGA) molecular markers
linked to powdery mildew resistance in mungbean (3) selection of the potential mungbean
lines with disease resistance and high yield from recombinant inbred lines (RILs) and (4)
breeding for powdery mildew resistant lines by pyramiding multiple resistance genes. It was
found that (1) powdery mildew resistant response in the CN72 x V4718 cross was controlled
by a single major gene. (2) The bulk segregant analysis (BSA) was performed with 75 ISSR
primers and 122 ISSR-RGA primer pairs to find possible linkage of ISSR and ISSR-RGA markers
with powdery mildew resistance in the CN72 x V4718 cross. Twenty five ISSR and 29 ISSR-
RGA markers putatively linked to the gene controlling powdery mildew resistance were
identified. When these markers were used for evaluation of the 100 individual RIL
population, eight markers (113306, 116274, 184267, 184416, 185420, 142PL222, 142PL229 and
188R656) were found to be significantly associated with powdery mildew resistance. Two of
the eight markers, 142PL229 and 185420, flanked and were closest to the gene encoding
powdery mildew resistance (gPMC72V18-1) with the distance of 4 and 9 cM, respectively.
Only 0.72% recombination was achieved if both markers were used for selection. For the
evaluation of using RGA primers in combination with ISSR primers to develop new marker
types, new 27 ISSR-RGA markers from the total of 29 markers (93.1%) were found. (3)
Selection of the potential mungbean lines with powdery mildew resistance and high yield
from RILs in 2013 and 2014 showed that powdery mildew in 2014 was more virulent than
2013. Four promising mungbean lines were selected to be used as parents including 13B,
14B, 24B and 54C. Finally, (4) the preliminary evaluation of 11 BC,F; progenies from
pyramiding of the powdery mildew resistance genes with 184416 marker showed that
SUT15BC2-25, SUT15BC2-31 and SUT15BC2-34 possessed a 416 bp DNA band similar to
V4718. Therefore, they were selected for further backcrossing. These results suggested that
the development of these molecular markers were useful and can be effectively used for

selection of powdery mildew resistance in mungbean.





