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Abstract 
Anthracnose disease affects to quantity and quality of mango production. Nowadays, disease controlling 

method apply by using fungicide which more efficient to against mango anthracnose. Whilst fungicide resistance 
occurred influencing to disease control failure because the farmer uses the fungicide for very long period. Other 
fungicide classes as a new choice for the grower should be tried. The objective of this research was to investigate 
fungicide resistance of Colletotrichum siamense isolate RB006.  The results showed that the fungi can grow on 
PDA containing benzimidazole fungicide at the concentration of 1,000 mg/ L.  Molecular detection showed the 
mutation of amino acid at codon E198A compared with reference sequence. Cross-resistance with QoI fungicides 
indicated that C. siamense RB006 can be grown on high concentration at 1,000 mg/L, while it could not grow on 
DMI fungicides ( inhibitory concentration at 10  100 mg/ L) .  This research was a preliminary study of fungal 
resistance to comprehend and learn how to protect and reduce fungal resistance affecting control of plant 
pathogenic fungi from this point forward. 
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 Colletotrichum siamense  RB006  

 benzimidazole 
 1,000 mg/L   codon E198A 

  C. siamense RB006  
QoI  1,000 mg/L  DMI (  10  
100 mg/L)  

   
:    

 

 
  cross-resistance 

  Mahoney and Tattar . . 1980 
 single-site   

 benzimidazole  benomyl, thiophanate-methyl  carbendazim (Prakash and Pandey, 2000; Devi   
et al., 2014)   

 
 (Fungicide resistance action committee: FRAC, 2020) 
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 QoI (quinone-outside inhibitor)  azoxystrobin, kresoxim-methyl  pyraclostrobin 
 DMI (demethylation inhibitors)  cyproconazole, difenoconazole  prochloraz 

 benzimidazole  Colletotrichum 
  2   

    
 Ma and Michailides (2005)  

 benzimidazole   
 

  Colletotrichum siamense 
 benzimidazole  QoI 

 DMI   
 

 
1.  

 Colletotrichum siamense  RB006 ( ITS-accession number: MK215699.1)  
     

  potato dextrose agar (PDA)  near UV  12  
 Pongpisutta et al. (2013)  protease  phenol chloroform isoamyl alcohol 

(25:24:1)   RNA  RNase  
chloroform isoamyl alcohol (24:1)  absolute alcohol  1.2% 
agarose gel electrophoresis  1XTBE buffer  -20°C  
2.  benzimidazole 

 C. siamense  RB006   PDA  5  
 minimum inhibitory concentration (MIC)  cork borer  0.6 

cm  24 microwell plate  PDA  benzimidazole  3  
 benomyl, carbendazim  thiophanate methyl  6   0 (control), 0.1, 1.0, 10.0, 

100.0  1,000 mg/L  near UV  12   25°C  
  (2563)   7   

 198 
 ß -tubulin gene  TB2 L (5  GTTTCCAGATCACCCACTCC 3 ) and TB2 R (5  

TGAGCTCAG GAACACTGACG 3) (Peres et al., 2004) 
 C. gloeosporioides f. sp. aeschynomene  

3.  
 C. siamense  RB006  PDA  5  

 minimum inhibitory concentration (MIC)  cork borer  0.6 cm 
 24 microwell plate  PDA  QoI   3   

azoxystrobin, kresoxim-methyl  pyraclostrobin  DMI  3   cyproconazole, 
difenoconazole  prochloraz  6   0 (control), 0.1, 1.0, 10.0, 100.0  1,000 mg/L 

 near UV  12   25°C  
  (2563)   7  

 

 
 1.  

 C. siamense  RB006  PDA  5   
  (spore mass)    

   1   4.78  7.50 x 7.35  14.29 
  setae  appressorium  clavate  irregular  
 Pongpisutta et al. (2013)  80   RNA 
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2.  benzimidazole 
 C. siamense  RB006  benzimidazole  3 

  3   
(1,000 mg/L)  3   ß-tubulin gene 

 C. gloeosporioides f. sp. aeschynomene   
1,285  1,287   (GAG →GCG)  (E198A)  
3.  

 QoI   3   pyraclostrobin 
  10 mg/L  

 azoxystrobin  kresoxim-methyl   (100 mg/L)  
 7  C. siamense  3  (  

1,000 mg/L)  DMI    3   3 
  0.1 mg/L ( ) 

 7   10 mg/L  100 mg/L 
  

 
 
 
 

Fungicide classes MIC assay (mg/L)* 
3 days 7 days 

Benzimidazole    
Benomyl >1,000 >1,000 
Carbendazim >1,000 >1,000 
Thiophanate methyl >1,000 >1,000 
QoI    
Azoxystrobin 100 >1,000 
kresoxim-methyl 100 >1,000 
pyraclostrobin 10 >1,000 
DMI    
Cyproconazole 0.1 10 
Difenoconazole 0.1 100 
Prochloraz 0.1 10 
 
 
 
 

 
 C. siamense  RB006 

  benzimidazole 
 benzimidazole   codon 198  

Nalumpang et al. (2010)  Poti et al. (2020)  Colletotrichum  
benzimidazole  codon  198 (E198A)  glutamic acid  
alanine  (U14138)   (Buhr and Dickman, 1993) 

 QoI  3    C. siamense  

*  Completely Randomized Design (CRD) 
 3  

Figure 1 Colony of C. siamense isolate RB006 on 
PDA culture contained with different 
fungicides. 

Table 1  Efficiency of different fungicide classes to 
control  benzimidazole-resistant 
Colletotrichum siamense isolate RB006 
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 RB006  benzimidazole   Tachiro et al. (2019) 
  benzimidazole 

 
 QoI   DMI 

  FRAC (2020)  DMI 
  

   
  

  
 

 
 C. siamense  RB006  benzimidazole 

 QoI   single-site 
 DMI   C. siamense  
  DMI  

 

 
    
 .      
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