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Fig. 1. PCR results using specific primers of Calnt2/ITS4 and CgInt/ITS4 to amplify the Colletotrichum isolates collected
from mango diseased tissues in Tainan area. Lane M, 100 bp DNA marker; Species-specific primers Calnt2/ITS4 for C.
acutatum, lanes 1~3 (left); Species-specific primers CgInt/ITS4 for C. gloeosporioides, lanes 4-11 (right).
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Fig. 2. PCR results using PCR-RFLP to detect sensitivity of Colletotrichum gloeosporioides isolates collected from mango
field to benzimidazole. Lanes 1-10 present benzimidazole-sensitive isolates. Lanes 11-20 present benzimidazole-resistant

isolates.
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Table 1. Response of isolates of Colletotrichum gloeosporioides from Tainan area to benzimidazole as assessed by PCR-

RFLP during 2006 to 2010
. 1
Collected place Year isolated Total of isolates No. of IS,? lates tested by PCR-RI;LP
Ben Ben
Yujing 2006-2010 71 58 13
Guantian 2006-2009 32 24 8
Tzuojen 2008-2010 7 7 0
Danei 2008-2010 21 17 4
Shanshang 2008-2010 6 6 0
Nanhua 2008-2010 46 38 8
Nanshi 2010 9 8 1
Total 192 158 34

' Ben® and Ben® present benzimidazole-resistant and benzimidazole-sensitive, respectively.

£~ 158 MRERRIEFRE ERE benzimidazole %
(thiabendazole) Z ECs, {E (mg a.i./l)

TR 4211 S0 15

(benomyl) ~ H

¥ (carbendazim) MJEHE

Table 2. ECs, value of 158 benzimidazole-resistant isolates of Colletotrichum gloeosporioides from mango for benomyl, car-

bendazim and thiabendazole fungicides

R - 1 EC,, range (mg a.i./1)*
Collected place Ben™isolate Benomyl Carbgendazgim Thiabendazole
Yujing 58 201-467 128-415 200-433
Guantian 24 224-433 155-387 209-404
Tzuojen 7 186-340 114-255 201-305
Danei 17 223-360 136-301 188-333
Shanshang 6 203-386 199-299 196-379
Nanhua 38 249-403 186-383 209-419
Nanshi 8 128-251 111-266 146-272

' Ben® presents benzimidazole-resistant.

* Concentration of fungicide caused 50% inhibition of growth of isolates.
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Fig. 3. Tainan area where samples of mango leaves infected with Colletotrichum gloeosporioides were collected for
sensitivity assays to benzimidazole fungicide by PCR-RFLP during 2006-2010. Numbers in bracket indicate resistant isolates

(left) and sensitive isolates (right), respectively.
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ABSTRACT

Lou, P. S.', Huang, Y. J. ! Chung, W. C. 2 Cheng, A. S. 3 and Chung, W. H. -4 2010. Application of
PCR-RFLP in detecting benzimidazoles-resistant isolates of Colletotrichum gloeosporioides from
mango in Tainan area. Plant Pathol. Bull. 19: 255-260. (' Department of Plant Pathology, National
Chung Hsing University, Taichung, Taiwan; * Taiwan Seed Improvement and Propagation Station,
Council of Agriculture, Taichung, Taiwan; * Tainan District Agricultural Research and Extension
Station, Council of Agriculture, Tainan, Taiwan; 4Corresponding author, E-mail: wenchung@nchu.edu.
tw)

For examining the sensitivity of PCR-RFLP developed for testing benzimidazole-resistant
Colletotrichum gloeosporioides, a total 192 isolates of C. gloeosporioides obtained from mango
producing area, Zuojhen (7 isolates), Danei (21 isolates), Shanshang (6 isolates), Yujing (71 isolates),
Guantian (32 isolates), Nanhua (46 isolates) and Nansi (9 isolates), in Tainan. The results showed that
the partial /5 -tubulin gene of all C. gloeosporioides isolates could be amplified by primers TubGF1
and TubGR. Consequently, 158 PCR products could digest into two bands by restriction enzyme of
Bsh 12361. Furthermore, the ECs, (mg a.i./l) of three benzimidazoles of benomyl, carbendazim and
thiabendazole to the isolates of PCR product digested are 128-467, 111-415 and 146-433 mg a.i./
1. According to the results, the isolates of C. gloeosporioides from mango in Tainan are high risk
population to benzimidazoles.

Keywords: Colletotrichum gloeosporioides, anthracnose, benzimidazoles resistance, PCR-RFLP



