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PITCHAKON PAPAN : PYRAMIDING MULTIPLE CERCOSPORA LEAF
SPOT AND POWDERY MILDEW RESISTANCE GENES IN SUT1 AND
KING MUNGBEAN VARIETIES USING MARKER-ASSISTED
SELECTION. THESIS ADVISOR : PROF. PIYADA ALISHA

TANTASAWAT, Ph.D., 179 PP.

MOLECULAR MARKER/QUANTITATIVE TRAIT LOCI (QTL)/MARKER-

ASSISTED BACKCROSSING/MARKER-ASSISTED GENE PYRAMIDING

The improvement of mungbean varieties for resistance to diseases and pests is
required for mungbean production. The objectives of this study were to 1) identify the
Cercospora leaf spot (CLS) resistance gene in a cross between CN72 and V4718, 2)
pyramid CLS and PM resistance genes into high yielding mungbean varieties, SUT1
and KING, through marker-assisted backcrossing (MABC), 3) evaluate backcross (BC)
lines for CLS and PM resistance as well as agronomic traits in the field conditions, and
4) confirm genetic relationship among BC lines and their parents based on agronomic
and photosynthetic characters. The first experiment used five putative markers linked
to CLS resistance discovered in this study together with markers VR393 and
CEDGO084 from a previous report to refine quantitative trait loci (QTL) mapping of a
gene conferring CLS resistance. As a result,a major QTL (qCLSC72V18-1) accounted
for 32.86 to 41.56% of phenotypic variation in CLS disease severity score depending
on years was identified and flanked between 116274 and VITAF5_Indel markers at
a distance of 4.0 and 5.0 cM, respectively. In the second experiment, the CLS and
PM resistance genes were transferred into the recurrent parents SUT1 and KING. In

the cross with the recurrent parent SUT1, four markers associated with CLS and PM
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resistance genes were used for foreground selection, while 72 polymorphic marker loci
were used for background selection. Six pyramided BC4 lines (A1, B1, B2, D2, D5, and
G1) from recurrent parent SUT1 with 98.8-100.0% recurrent parent genome (RPG)
recovery that possessed all resistance gene linked marker loci in homozygosity were
developed. Five markers linked to resistance genes for foreground selection and 49
polymorphic marker loci for background selection were also used in the cross with
recurrent parent KING. The results revealed two pyramided BCs lines from the
recurrent parent KING, carrying all five foreground marker loci, H3 and H4. The RPG
recovery of these pyramided BCs lines was 94.4-100.0%. Subsequently, these
pyramided BCj lines of both crosses were further evaluated for CLS and PM resistance
along with agronomic traits compared to their parents and check varieties in various
seasons, years and locations. During field evaluation, a moderate to high level of PM
resistance was observed in all pyramided BC lines compared to the recurrent parents
SUT1 and KING. Some of these lines (H3, H4, and B2) were also moderate resistant
and resistant to CLS. Interestingly, A1, B1, B2, and D5 from SUT1 and H3 from KING
had most agronomic traits similar or superior to the recurrent parents and their yields
tended to be 3.5-31:0% higher than SUT1 and 18.0-32.0% higher than KING,
respectively under CLS and PM outbreaks. The close relationship among BCs lines and
SUT1 was found especially in B2 and D2 based on agronomic and photosynthetic
performances. Therefore, these pyramided BC lines had potential to be developed into

new resistant varieties of mungbean in the future.
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