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Sensitivity of Colletotrichum spp. Isolated from Red-pepper to Sterol
Biosynthesis Inhibiting-Fungicides and Their Field Fitness
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Among 34 isolates of Colletotrichum spp., 20 from red pepper and 14 from apple, only one isolate 2001-45 was
identified as the isolate resistant to sterol biosynthesis inhibiting fungicides. ECs, values of the isolate 2001-45
were 153.5,42.7, 34.0, and 17.1 pg/m! for myclobutanil, tebuconazole, hexaconazole and nuarimol, respectively.
The resistance factor of the isolate 2001-45 against the other isolate 2001-44 to 4 above fungicides was ranged
from 17 to 57. However, ECs, value of the 2001-45 for prochloraz was 0.07 ug/ml, which was lower than those of
the 2001-44 and the isolate JC24. For the fitness test of the 2001-45, mycelial growth, sporulation on PDA and
pathogenicity on fruits were investigated. No difference in mycelial growth was found between 2001-45 and
2001-44, but great difference in sporulation. No symptom was developed by 2001-45 even by wound inoculation
of pepper fruit. Therefore, this study indicated that the isolate 2001-45 was inferior to the other isolates in the
fitness, although the isolate 2001-45 was highly resistant to sterol biosynthesis inhibiting fungicides.
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Table 1. Sterol biosynthesis inhibiting fungicides used in the experiment

General name Chemical structure

Chemical name
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Fig. 1. ECs, value of Colletotrichum spp. isolated from red-pepper
and apple.

Table 2. Inhibitory effect of severeal fungicides blocking the ste-
rol biosynthesis on mycelial growth of Colletotrichum spp. caus-
ing pepper anthracnose

Fungicides\ 2001-45 200144 IC24
Isolates
ECso
Myclobutanil 153.5*(18.3%) 84 5.8
Tebuconazole 34.0(56.7) 0.6 0.2
Hexaconazole 17.1 (5§7.0) 0.3 0.2
Nuarimol 427 (17.1H) 25 1.6
Prochloraz 0.07 (0.2) 0.3 0.2
MicC?
Myeclobutanil >50 >50 >50
Tebuconazole >50 >50 50
Hexaconazole >50 >50 50
Nuarimol >50 >50 50
Prochloraz 5 50 5

*Numbers indicate the inhibitory percentage of mycelial growth
on PDA amended with each fungicides compared with that on
PDA without fungicide.

"Numbers mean resistance factor, which is calculated by follow-
ing formular; Resistance factor = ECs, of resistant isolate (2001-
45)/ECs;, of sensitive isolate (2001-44).

“Fifty percentage of effective concentration.

4Minimal inhibitory concentration.
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Fig. 2. Mycelial growth of three isolates of Colletotrichum spp.
causing the pepper anthracnose at 20, 25, and 30°C. Seven days
after incubation at 3 indicated temperatures, colony diameters of
three isolates of Collerotrichum spp. were measured. At each tem-
peratures, there were 5 replicates.
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Fig. 3. Sporulation of three isolates of Colletotrichum spp. on
PDA. After each isolates was incubated at 25°C for indicated
period, the number of conidia was measured with haemacytome-
ter under a light microscope. There were 5 plates per treatment.
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Fig. 4. Pathogenicity test of three isolates of Colletotrichum spp.
Each pepper fruits was inoculated with pathogen by dropping 5 p/
of the conidial suspension, adjusted to 1 x 10° spores/ml. Inocu-
lated peppers were kept in humidity plastic box for 7 days.
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Table 3. Inhibitory effect of protective fungicides on mycelial
growth of Colletotrichum spp. causing pepper anthracnose

Fungicides\ 2001-45 200144 JC24
Isolates
ECsy’
Propineb 10.2° »p 139.2
Chlorothalonil 952.1 61.9 412.1
Dithianon 61.7 338 185.2
Iminoctadine 0.2 0.01 506.6
MIC?
Propineb 250 - 250
Chlorothalonil >500 >500 >500
Dithianon >500 >500 >500
Iminoctadine >500 >500 >500

*Numbers indicate the inhibitory percentage of mycelial growth on
PDA amended with each fungicides compared with that on PDA
without fungicide.

®Symbol indicates that the test was not conducted.

“Fifty percentage of effective concentration.

“Minimal inhibitory concentration.
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