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Resistance of Botryosphaeria dothidea to Benomyl
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ABSTRACT: Since around 1980 apple rot caused by Botryosphaeria dothidea has become prevalent
throughout the growing areas in Korea, during which period chemical controls have been executed
with no notable improvement. Results of investigations on resistance of the causal fungus to its
control chemical are as followings; The susceptible fungal isolates showed no mycelial growth at
150 pg/ml of benomyl whereas the resistant isolates showed 7-13 mm growth at 300 ug/m/ and
6-8 mm at 2,400 ug/ml of this fungicide. At the latter high concentration, spore germination of
the resistant isolates was 5-9% while that of the susceptible isolates was 0%. Within the range
of 20-2,400 ug/ml tested, the susceptible isolates were unable to form pycnidia, but the resistant
isolates formed abundant pycnidia at the lower concentration with decreasing pycnidia along with

the higher concentration.
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Fig. 1. Percentage of fungi isolated from rotten app-
les collected in four regions in 1993.
a: Botryosphaeia dothidea, b: Glomerella ci-
ngulata, c: Alternaria sp., d: Sclerotinia sp.,
e: Penicillium sp., f: Others
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Table 1. Percentage of growth of Botryosphaeria do-
thidea isolates collected from Deagu, Yea-
san, Jungup and Chungju incubated on PSA
media contained with various concentration
of benomyl for 7 days at 27C

) Concentration(a.i.ug/m/)
Region
0 20 200 500 1000 1500 3000
Daegu 100 87 43 13 5 3 0
Yeasan 100 8 22 9 1 1 0
Jungup 100 92 38 12 12 3 0
Chungu 100 89 52 20 3 1 0
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Table 2. Mycelia growth (mm) of benomyl-sensitive and resistant isolates of Botryosphaeria dothidea incubated
on PSA media contained with various concentration of benomyl for 7 days at 27C

Concentration Benomyl-sensitive isolates Benomyl-resistant isolates
(aiug/ml) BS, BS, BS; BR, BR: BR; BR BR;

20 8 8 7 18 19 20 16 12

150 0 0 0 15 17 17 10 11

300 0 0 0 13 13 12 9 7

600 0 0 0 10 11 9 7 7
1,200 0 0 0 10 9 5 5
2,400 0 0 0 8 7 6 0 0

?Diameter of colonies(mm) was average of three replicates.
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Table 3. Spore germination ratio of benomyl-sensitive and resistant isolates of Botryosphaeria dothidea incubated
on PSA media contained with various concentration of benomyl for 16-24 hr at 27C

Concentration Benomyl-sensitive isolates Benomyl-resistant isolates
(aipg/ml) BS, BS, BS, BR, BR, BR; BR, BR;

20 95? 93 90 95 98 92 96 95

150 78 82 75 83 85 80 78 81

300 65 67 60 72 75 73 68 70

600 35 29 30 42 48 43 38 35
1,200 7 10 13 18 15 9 10
2,400 0 0 5 9 6 0 0

4The germination percentage was average 450 of pycnidiospores of Botryosphaeria dothidea obtained from colony

incubated on 21 days at 27C.
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Table 4. Pycnidia formation of benomyl-sensitive and resistant isolates of Botryosphaeria dothidea incubated
on PSA media contained with various concentration of benomyl for 21 days at 27C

Concentration Benomyl-sensitive isolates Benomyl-resistant isolates
(aipg/mi) BS, BS, BS; BR, BR; BR; BR, BR;
20 —e - - +++ +4++  +++ A+t
150 +++ +++ 4+ A+ A+
300 +++ +4++ 4+ ++ ++
600 +++ +++  ++ ++ +
1,200 ++ + + + +
2,400 + - -

. No colony grown and no pycnidium, — colony grown but no pycnidia formed, + low amount, + + medium

amount and ++ + high amount of pycnidia formation,

Table 5. Minimum inhibitory concentration and effe-
ctive concentration 50% of benomyl-sensi-
tive and resistant isolates of Botryosphaeria
dothidea incubated on PSA media contained
with benomyl for 7 days at 27C

Isolatesa MIC* ECsx®  PSA plus Benomyl
(aipg/ml) (aipg/ml) (50 aipg/mi)

BS; 30 0.29 o
BS; 35 0.29

BS; 28 0.33

BR, 2,800 12,20 18
BR, 2,700 10.80 17
BR, 2,800 11.00 17
BR, 2,250 9.40 14
BRs 2,300 9.80 13

2BS,, BS; and BS; are benomyl sensitive isolates, BR;,
BR,, BR;, BR, and BR; are benomyl resistant isolates.
"MIC: Minimum Inhibitory Concentration, benomyl
concentration required to completely inhibit mycelia
growth on PSA media.

°ECs: Effective Concentration 50%, benomyl concen-
tration required to inhibit mycelia growth on PSA
media by fifty percent.

4Diameter of colonies (mm).
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