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Classification of powdery mildew resistance in mungbean
(Vigna radiata (L.) Wilczek) using SSR markers
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ABSTRACT: The evaluation of powdery mildew disease can be done only once a year during the winter. This
makes it a major obstacle in breeding powdery mildew resistant in mungbean. Therefore, the purpose of this
research was to classification of mungbean using SSR markers together with the assessment of powdery mildew
disease percentage. The results revealed that the percentage of powdery mildew disease was statistically
significant (P<0.05). The percentage of powdery mildew disease at 30 and 50 days after planting were significantly
(P<0.01) and moderately correlated (r = 0.677**). A dendrogram construction based on DNA band information from
amplification using 6 SSR markers showed that the mungbeans were classified into 3 groups. Group 1 and 2
included moderately and high percentage of powdery mildew disease of lines/varieties or moderately resistant or
susceptible to the disease. Group 3 included mungbean lines/varieties that had low percentage of powdery
mildew disease or resistance to the disease. This research suggested that 7 SSR markers could be used as
classified mungbeans and associated with percentage of powdery mildew disease. The SSR markers from this
study can be applied for parental and hybrids selection in mungbean breeding program on the futher.
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Table 1 Powdery mildew disease percentage of different mungbean lines/varieties at 50 days

Disease PM Disease PM
Lines/Varieties percentage symptom Lines/Varieties percentage | symptom
at 50 days of level at 50 days of level
Chai Nat 3 64.65 a-c 3 MS ML-5 83.15a 4 S
Chai Nat 36 80.90 a il S MN 98 56.22a-d | 3 MS
Chai Nat 72 74.63 ab 4 S V1415 (403669) 75.94 ab 4 S
Chai Nat 84-1 79.28 a 4 S V2540 (000199) 39.17d-¢ | 2 MR
Kampangsan 2 76.10 ab 4 S V2564 (000202) 12.59 i 1 R
SUT 1 61.54 a-c 3 MS V4718 22.13 h 1 R
300184 50.43 cd 2 MR VC1210A 22.79 ¢h 1 R
500167 51.77 b-d 2 MR VC1973A (500165) 32.90 f-h 2 MR
CNMB06-03-60-7 57.13 a-d 3 MS VC6468-1-1A 21.48 ¢h 1 R
LM 19 42.96 c-f 2 MR VI000071B-Y 58.75a-d | 3 MS

* Means within the same column with different letters are significantly different (p<0.05); PM = Powdery mildew systems, R =

Resistant, MR = Moderate resistant, MS = Moderate susceptible, S = Susceptible

A B C D
Figure 1 Powdery mildew symptoms on mungbean. (A) Powdery mildew symptoms of level 1 = Resistant;

(B) level 2 = Moderate resistant; (C) of level 3 = Moderate susceptible; (D) level 4 = Susceptible
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Table 2 List of 7 SSR markers used for the amplification

Sequences (5'-3") PCR Number
Names Forward primer Reveres primer Citation product of Correlation
size (bp) Alleles
CEDGO37 GAAGAAGAACCCTACCACAG CACCAAAAACGTTCCCTCAG 110 - 130 3 0.702**
CEDG232 GATGACCAAGGTAACGTG GGACAGATCCAAAACGTG N 170 - 220 5 0.451*
CEDAAGO02  GCAGCAACGCACAGTTTCATGG  GCAAAACTTTTCACCGGTACGACC Kty (2015) 140 - 190 3 0.481*
VrCS SSR2 GTTGAAAACTACAATACACT ACCAACAGTTCCATATCATG Zhang et al. 200 - 250 3 0.488*
(2008)
MB-SSR238 ~ AGCTATTGGTGCATAGGTTC GATATGATGAGTATGGTGTAG Pavithra et al. 140 - 190 3 0.712**
CEDG166 GGTACAACATTCTTCTATTTG GGCTTATGAGTTTATCTTATC (2021) 180 - 190 2 0.415*

** Correlation is signification at the 0.01 level

* Correlation is signification at the 0.05 level
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Figure 2 Dendrogram generated using UPGMA showing genetic distances between 20 mungbean lines/varieties

based on band scores of SSR markers
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