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(Sinpu, Hsinchu) (Sinshe, Taichung) (Lisan,
Taichung) 

Table 1. Isolates of Venturia sp. obtained from Sipu, Hsinchu County, Shinshe, Taichung County and Lisan, Taichung
County used in this study 
Collected location Number Isolate number Collected date 
Sinpu, Hsinchu County 53 VPP001-VPP053 2007/04/27 
Sinshe, Taichung County 10 XS01-XS10 2008/01/15 
Lisan, Taichung County 15 LS01-LS15 2008/06/08 
Tatol 78
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Fig. 1. Symptoms of pear scab in leaves (A) and the
morphology of Venturia sp. isolates (B) obtained from
Taiwan. Scale bar in B=10 m.



11.6-25.8 m 14.6 m

6.1-8.4 m 7.0 m

1.9-3.1 m

V. nashicola V. pirina 

( )

(rDNA) (ITS) 

ITS1 ITS4 39 

Venturia sp. DNA PCR 

500 bp DNA Clustal

X v.1.8 Se-Al Editor v. 1.0 

18 3 2009138

maximum-parsimony (MP) 39 ITS1/5.8S/ITS2 
1,000 bootstrap GenBank 

Fig. 2. Internal transcribed spacer (ITS1/ITS2) and 5.8S sequence-based tree generated using maximum-parsimony (MP)
analysis from 39 isolates of Venturia sp. Numbers on the branch indicate node support for 1,000 bootstrap replicates.
Venturia sp. isolates in bold type were obtained from Taiwan. Number in parentheses is accession number in GenBank. 

(Venturia sp.) (Venturia nashicola) 
(Venturia pirina) 

Table 2. Conidial characters comparison of Venturia sp. from Taiwan with Venturia nashicola from Japan and China and
Venturia pirina from Europe

Conidia
Venturia sp. Venturia nashicola 1 Venturia pirina
This study Japanese pear Chinese pear European pear 1 Taiwanese pear 2

Shape ovariform,  ovariform,  ovariform, oblong- fusiform
pyriform, pyriform, pyriform, ellipsoid, 
fusiform or fusiform or fusiform or baculiform
irregular irregular irregular

Length range (mean) m 11.6-25.8 (14.6) 8.0-27.6 (15.4) 8.3-26.3 (15.8) 9.5-42.2 (22.0) 18-21 
Width range (mean) m 6.1-8.4 (7.0) 5.1-11.8 (7.4) 5.0-10.0 (7.6) 5.2-11.2 (7.8) 6-9 
Length/Width ratio range m 1.9-3.1 1.7-2.4 1.7-2.6 1.8-3.8 ND 3

1 Published by Ishii and Yanase, 2000.
2 Published by Sun, 1967.
3 ND: no data
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neighbor-joining (NJ) 39 ITS1/5.8S/ITS 
1,000 bootstrap GenBank 

Fig. 3. Internal transcribed spacer (ITS1/ITS2) and 5.8S sequence-based tree generated using neighbor-joining (NJ)
analysis from 39 isolates of Venturia sp. Numbers on the branch indicate node support for 1,000 bootstrap replicates.
Venturia sp. isolates in bold type were obtained from Taiwan. Number in parentheses is accession number in GenBank. 
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5 (benomyl) (kresoxim-methyl) (trifloxystrobin)
(iminoctadine) (prochlorate manganece) 

Table 3. Sensitivity of Venturia nashicola from different area to benomyl, kresoxim-methyl, trifloxystrobin, iminoctadine
and prochlorate manganece 

Fungicide Collected place
EC50

1 (ppm) of A. I. 2

<1 1-10 10-100 100-500 >500
Benomyl Sinpu, Hsinchu 5 46 2 0 0

Sinshe, Taichung 0 10 0 0 0
Lisan, Taichung 12 3 0 0 0

Kresoxim-methyl Sinpu, Hsinchu 38 10 2 3 0
Sinshe, Taichung 10 0 0 0 0
Lisan, Taichung 15 0 0 0 0

Trifloxystrobin Sinpu, Hsinchu 23 16 11 1 2
Sinshe, Taichung 5 5 0 0 0
Lisan, Taichung 0 9 6 0 0

Iminoctadine Sinpu, Hsinchu 53 0 0 0 0
Sinshe, Taichung 10 0 0 0 0
Lisan, Taichung 15 0 0 0 0

Prochlorate manganece Sinpu, Hsinchu 50 3 0 0 0
Sinshe, Taichung 9 1 0 0 0
Lisan, Taichung 15 0 0 0 0

1 EC50: the concentration at which the inhibitive response is present for 50 percent of the population. 
2 A. I.: Active ingredient of fungicide.
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ABSTRACT

Wu, S. Y. 1, Chung, W. C. 2, Huang, J. W. 1, Ishii, H. 3, and Chung, W. H. 1, 4 2009. Identification and

fungicidal sensitivity of the fungus Venturia sp., the causal agent of pear scab in Taiwan. Plant Pathol.

Bull. 18: 135-143. (1 Department of Plant Pathology, National Chung Hsing University, Taichung;
2 Taiwan Seed Improvement and Pripagation Station, COA; 3 National Institute for Agro-

Environmental Sciences, Ibaraki, Japan; 4 Correspondence author, E-mail: wenchung@nchu.edu.tw;

Fax: +886-4-2285-4292)

To identify the species of pear scab caused by Venturia sp., we examined the morphological and

molecular characteristics of the fungus Venturia sp. collected from Sinpu, Hsinchu County, Shishe,

Taichung County and Lisan, Taichung County. Morphological results showed that the fungus belongs

to V. nashicola. In the genetic analysis, the internal transcribed spacer (ITS1/ITS2) and 5.8 S regions

of ribosomal DNA also conformed to the results of the morphological examinations of V. nashicola

based on maximum parsimony (MP) and neighbor-joining (NJ) analysis with 94% and 88% bootstrap

support. A total of seventy eight isolates of Venturia sp. from three places in Taiwan were examined

for their sensitivities to iminoctadine, prochlorate manganese, benomyl, kresoxim-methyl and

trifloxystrobin in PDA medium. Iminoctadine and prochlorate manganese inhibited mycelial growth

of all V. nashicola isolates with EC50 values < 10 g/ml, whereas benomyl inhibited mycelial growth

of all V. nashicola isolates with EC50 values < 100 g/ml. Although kresoxim-methyl and

trifloxystrobin inhibited more than 96% V. nashicola isolates with EC50 values < 100 g/ml, three

isolates of V. nashicola showed low sensitivities in 100 or 500 g/ml.

Keywords: pear scab, sensitive/resistant, fungicides, ITS1/ITS2


