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A total of 60 Cercospora spp. isolates causing leaf spot disease from various plants were
collected and examined for their sensitivity to carbendazim. The carbendazim-sensitivity assays
were conducted by growing all isolates on potato dextrose agar (PDA) amended with the
carbendazim at 1, 10, 50, 100, 500 (recommended concentration) and 1,000 pg/ml concentration.
The result showed that 48 isolates were highly resistant (HR > 500 pg/ml) and 12 isolates were
sensitive (S < 1 pg/ml) to the carbendazim. The partial beta-tubulin gene (TUBI) sequences of 22
representative Cercospora isolates showed a point mutation with substitution of the amino acid
from glutamic acid (GAG) to alanine (GCG) at codon 198 for the HR phenotypes. Furthermore,
the respective amino acid substitutions from leucine (CTC) to histidine (CAC) and valine (GTC,
GTT) to alanine (GCC) at codons 139 and 189 of isolates CL0O6 and CL43 (HR) were also
detected.

For the antagonistic assay, 191 isolates of soil actinomycetes isolated from seven
locations in Chiang Mai Province were tested against Cercospora species, isolates CCRO7 (S)
and CCR10 (HR) using dual culture method on glucose yeast extract-malt extract agar (GYM)
medium. Twenty-three actinomycetes isolates showed 75% of percent inhibition to the two
Cercospora isolates. All the 23 isolates also produced chinolytic and cellulolytic activity. Among
them, isolates OMAG60-01, OMA60-07, SEAG0-34, SEA120-04, SEA120-28 and SEA120-38,
however, showed 100% of percent inhibition activity.

In the éﬁiciency assay of liquid culture medium (enzyme production medium; EPM)
(NF) and culture filtrate medium (F) of the actinomycetes isolates OMA60-01, OMA60-07,
SEA60-34, SEA120-04, SEA120-28 and SEA120-38 against Cercospora species isolates CCRO1

-(8) and CCR10 (HR), the growth inhibition activity of these actinomycetes using liquid culture
medium (NF) (53.33-69.23%) were consistently higher than using culture filtrate medium (F)
(16.67-33.33%), except for the isolates SEA60-34 and SEA120-28 showed the percentages of
growth inhibition of the pathogens range 53.33-58.97% and 43.33-58.97% respectively. The
growth inhibition, activity of the six actinomycetes isolates on the culture medium (NF) was also
higher than the bioproduct of Bacillus subtilis inhibition activity (50.00-53.85%). The
phytotoxicity assay of these actinomycetes on Capsicum annuum and Lactuca sativa showed that
all isolates were non-phytotoxic to the tested plants. The identification of the actinomycetes
isolates based on morphology and thin layer chromatography (TLC) methods confirmed that the
isolates of OMAG60-01, OMAG60-07, SEA60-34, SEA120-04, SEA120-28 and SEA120-38

belonged to genus Streptomyces.





