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Cercospora leaf spot (CLS) is a serious disease that poses a significant threat to
mungbean cultivars in Thailand, leading to considerable damage, yield losses, and
reduced seed quality. Assessing resistance levels in mungbean genotypes and
developing effective disease management strategies are essential. The objectives of
this study were to evaluate the diversity of Cercospora canescens, the causal agent of
CLS, investigate the resistance mechanisms of mungbean genotypes against CLS, and
determine the effectiveness of the laboratory inoculation using the mycelium of
C. canescens. The experiment consisted of three main parts: 1) examination of the
morphological characteristics, pathogenicity, and genetic diversity of C. canescens using
randomly amplified polymorphic DNA (RAPD) markers, 2) investigation of the resistance
mechanisms exhibited by various mungbean genotypes against CLS, and 3) evaluation
of the effectiveness of the laboratory inoculation method compared with field
evaluation by using the mycelium of C. canescens. In the morphological study of
C. canescens, it was discovered that mungbean leaf agar (MLA) and lettuce leaf agar
(LLA) provided optimal conditions for promoting colony diameter in the growth of
C. canescens, and each isolate demonstrated variations in morphological traits when
grown on different media. Analysis using RAPD revealed a genetic similarity ranging
from 0.84 to 1.00 among the twenty isolates studied. Cluster analysis, employing the
unweighted pair group method with arithmetic mean (UPGMA), classified these isolates
into four distinct groups based on their location origins. The pathogenicity assessment
demonstrated that mungbean genotypes V4718 and Super5 exhibited resistance
against the majority of the isolates. The findings indicate that C. canescens isolates
from various locations exhibit variations in growth, morphology, genetics, and virulence.
Consequently, it suggests that a single resistance gene may not be effective across all
geographical regions. The investigation of the resistance mechanisms of various

mungbean genotypes to CLS showed that two susceptible genotypes, EGMD-6D and
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SUT1 had lower levels of B-1,3-glucanase, chitinase, and polyphenol oxidase (PPO)
activities in infected leaves. The resistant genotypes V4718 and Super5, on the other
hand, had higher levels of B-1,3-glucanase, chitinase, and PPO activities. Moreover, the
mungbean genotypes displ-ayed varying levels of hypersensitive response (HR)
symptoms, which was consistent with the enzyme activities. HR symptoms were
observed in the resistant genotypes, V4718 and Super5, but not in the susceptible or
moderately resistant genotypes. However, no evidence of systemic induction of B-1,3-
glucanase, chitinase, and PPO activities in non-infected upper and lower leaves as well
as systemic acquired resistance (SAR) was found in this study. Sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) analysis revealed the 17 kDa band that
was only induced in the susceptible mungbean genotypes EGMD-6D and SUT1, and
the 39 kDa band which was induced in most mungbean genotypes following
inoculation, with the exception of Super5 that expressed this band since the pre-
inoculation stage (0 DAI). The differential expression of these proteins suggests that
resistance mechanisms differ among mungbean genotypes. This finding suggests that
B-1,3-glucanase, chitinase, and PPO play important roles in the defense mechanisms
of mungbean against CLS. To develop a laboratory inoculation method utilizing
mycelium of C. canescens, the detached leaf inoculation was performed using
mycelium obtained from the most virulent C. canescens isolates, namely SUT-1, SUT-
4, PAK-1, and PAK-2 to assess the resistance/susceptibility levels of 19 mungbean
genotypes. When comparing genotypes, the disease severity levels of mungbean
genotypes evaluated by detached leaf inoculation were comparable to field
inoculation with a correlation coefficient of 0.822 (p < 0.01). Both laboratory and field
inoculation methods consistently identified genotypes V4718, V4785, V4758, and
Superb as CLS-resistant, which were useful for future breeding programs. These findings
indicate that the laboratory C. canescens mycelium-inoculated detached leaf assay
was just as effective as field inoculation at inducing disease symptoms and identifying

resistant genotypes.
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