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Table 1. The isolates of Phytophthora capsici collected from diseased chili, bell pepper and pepper plants or soil

Year collected Host Place collected (No. of isolate)

1987-2006 Chili Nantou (4), Chiayi (1), Tainan (3), Kaohsiung (5), Taitung (1)
Bell pepper Taipei (1), Hsinchu (2), Nantou (14), Tainan (11), Pingtung (7), Hualien (8),

Taitung (7),

Pepper Taoyuan (1), Taichung (1), Nantou (7), Tainan (19), Hualien (7),Taitung (4)
Soil Yunlin (1)

2007 Chili Nantou (1), Changhua (2), Kaohsiung (1)
Bell pepper Nantou (5), Yunlin (1), Tainan (2)
Pepper Nantou (2)

2008 Chili Nantou (3), Changhua (2), Tainan (5), Pintung (2), Hualin (7), Taitung (6)
Bell pepper Changhua (2), Yunlin (9), Chiayi (4), Taiann (1), Hualien (1), Taitung (2)

Pepper

Nantou (6), Chiayi (1), Tainan (2)
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Table 2. Pathotypes and mating types of Phytophthora capsici collected from pepper in Taiwan in 1987-2008

Year Total I Mating type 2

collected isolate 3 Al A2

1 2} 33 Total 1 2 3 Total

1987 1 1 0 0 1 0 0 0 0
1992 1 0 1 0 1 0 0 0 0
1996 6 0 5 1 6 0 0 0 0
1997 7 0 5 2 7 0 0 0 0
1998 2 0 1 1 2 0 0 0 0
1999 15 1 6 8 15 0 0 0 0
2000 14 0 4 10 14 0 0 0 0
2001 11 0 1 10 11 0 0 0 0
2002 9 0 4 9 0 0 0 0
2003 12 0 7 5 12 0 0 0 0
2004 17 0 3 14 17 0 0 0 0
2005 7 0 4 3 7 0 0 0 0
2006 2 1 0 1 2 0 0 0 0
2007 14 3 4 7 14 0 0 0 0
2008 53 8 1 29 38 0 3 12 15
Total 171 14 46 96 156 0 3 12 15

' Test isolates producing oospores with Pc 176 (A2 mating type) were scored as mating type Al.
* Test isolates producing oospores with Pc 134 (A1 mating type) were scored as mating type A2.
* Four pepper varieties/lines, Early Calwonder, PBC 137, PBC 602 sel and PI 201234, were used as the indicators to classify all P.
capsici isolates into three pathotypes.
Pathotype 1 infected only Early Calwonder without PBC 137, PBC 602 sel and PI 201234.
Pathotype 2 infected Early Calwonder and PBC 137without PBC 602 sel and PI 201234.
Pathotype 3 infected Early Calwonder, PBC 137 and PBC 602 selwithout PI 201234.

=~ 1987-2008 AL 2 FHUERRE Phytophthora capsici TR EHBGE G410 B2 1 73 A
Table 3. Sensitivity of Phytopathora capasici isolates collected from 1987-2008 to metalaxyl

Response to metalaxyl

Year collected Total isolate

S! IS? R’
1987-2006 104 90 (86.5%) 14 (13.5%) 0( 0.0%)
2007 14 7 (50.0%) 3 (21.4%) 4 (28.6%)
2008 53 14 (26.4%) 16 (30.2%) 23 (43.4%)
1987-2008 171 111 (64.9%) 33 (19.3%) 27 (15.8%)

' Isolates were characterized as sensitive (S) if colony growth on media amended with 10 mg/liter and 100 mg/liter of metalaxyl was
less than 40% of the isolates' growth on nonamended media.

* Intermediate sensitive (IS) isolates exhibited growth on media amended with 10 mg/liter greater than 40% of that on nonamended
media, but growth on media amended with 100 mg/liter less than 40% of that on nonamended media.

? Resistant (R) isolates exhibited growth on media amended with 100 mg/liter greater than 40% of that on nonamended media.
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DY ~ 1987-2008 F 2 2 FAERRE Phytophthora capsici FE —FEIRIFEA (1, 2 F1 3) BHEGELGE R 0 i
Table 4. Sensitivity of pathotype (1, 2 and 3) of Phytopathora capasici isolates collected from 1987-2008 to metalaxyl

Response to metalaxyl
Year Total Pathotype

Collected isolate 1 2 3
| > ;— Total Total Total
S IS R S IS R S IS R
1987 1 1 0 0 1 0 0 0 0 0 0 0 0
1992 1 0 0 0 0 1 0 0 1 0 0 0 0
1996 6 0 0 0 0 5 0 0 5 1 0 0 1
1997 7 0 0 0 0 2 3 0 5 2 0 0 2
1998 2 0 0 0 0 1 0 0 1 1 0 0 1
1999 15 1 0 0 1 5 1 0 6 8 0 0 8
2000 14 0 0 0 0 2 2 0 4 7 3 0 10
2001 11 0 0 0 0 1 0 0 1 10 0 0 10
2002 9 0 0 0 0 4 0 0 4 5 0 0 5
2003 12 0 0 0 0 6 1 0 7 5 0 0 5
2004 17 0 0 0 0 3 0 0 3 11 3 0 14
2005 7 0 0 0 0 3 1 0 4 3 0 0 3
2006 2 1 0 0 1 0 0 0 0 1 0 0 1
2007 14 0 0 3 3 4 0 0 4 3 3 1 7
2008 53 0 3 5 8 1 0 3 4 13 13 15 41
1987-2008 171 3 3 8 14 38 8 3 49 70 22 15 108
(%)* 214 214 57.1 77.6 163 6.1 64.8 204 148

'Tsolates were characterized as sensitive (S) if colony growth on media amended with 10 mg/liter and 100 mg/liter of metalaxyl was
less than 40% of the isolates' growth on nonamended media.

*Intermediate sensitive (IS) isolates exhibited growth on media amended with 10 mg/liter greater than 40% of that on nonamended
media, but growth on media amended with 100 mg/liter less than 40% of that on nonamended media.

*Resistant (R) isolates exhibited growth on media amended with 100 mg/liter greater than 40% of that on nonamended media.

*The number is percentage of the different response of isolates to metalaxyl in same pathotype.

FH ~ 2008 FEZEFMH & FMUZIRE Phytophthora capsici JRIFER (1, 2 and 3) BT (A1 T A2) BEIREHEE 44
WIS #

Table 5. Sensitivity of pathotype (1, 2 and 3) and mating type (Al and A2) of Phytopathora capasici isolates collected in
2008 to metalaxyl

Response to metalaxyl

Mating  Total Pathotype
type isolate 1 2 3
S' IS’ R’ S IS R S IS R
Al 33 0 \ 3 5 0 0 1 4 10 15
0.0%)" (37.5%) (62.5%) (0.0%) (0.0%) (100.0%) (13.8%) (34.5%) (51.7%)
A2 15 0 0 0 1 0 2 9 3 0

(0.0%) (0.0%) (0.0%) (333%) (0.0%) (66.7%) (75.0%) (25.0%)  (0.0%)

Isolates were characterized as sensitive (S) if colony growth on media amended with 10 mg/liter and 100 mg/liter of metalaxyl was

less than 40% of the isolates’ growth on nonamended media.

* Intermediate sensitive (IS) isolates exhibited growth on media amended with 10 mg/liter greater than 40% of that on nonamended
media, but growth on media amended with 100 mg/liter less than 40% of that on nonamended media.

* Resistant (R) isolates exhibited growth on media amended with 100 mg/liter greater than 40% of that on nonamended media.

The number in parentheses was percentage of same pathotype.

1

IS
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ABSTRACT

Chen, J. R."?, Wang, T. C.%, and Chung, W. H."? 2010. Evaluation on metalaxyl sensitivity of
Phytophthora capsici isolates collected from pepper in Taiwan. Plant Pathol. Bull. 19: 271-279 ('
Department of Plant Pathology, National Chung Hsing University, Taichung 402, Taiwan.; > AVRDC-
the world vegetable center P.O. Box 42, Shanhua, Tainan 74199, Taiwan; 3 Coreesponding Author,
E-mail: wenchung@nchu.edu.tw; Fax: +886-4-2285-4292)

Phytophthora blight of pepper caused by Phytophthora capsici Leon is one of the major limiting
factors of pepper production in Taiwan. Application of fungicides was the mainly control strategy.
Metalaxyl and related products have been reported as one of fungicides for conrolling pepper blight
caused by P. capsici. However, the metalaxyl-resistant isolates of P. capsici have been detected out of
Taiwan. Although the metalaxyl is not recommended to use for controlling pepper blight in Taiwan,
the District Agricultural Reasearch and Extension Station of Taiwan often recommend the metalaxyl
for controlling Phytophthora blight on pepper. Thus, the informations of sensitivity of P. capsici to
metalaxyl are important for managing pepper blight. The objective is to examin the sensitivity of
P. capsici to metalaxyl in Taiwan. Moreover, the sensitivities of different pathotype or mating type
isolates to metalaxyl were also compared. AVRDC — The world vegetable center collected 171 isolates
of P. capsici from important pepper production areas in Taiwan since 1987 to 2008. There were Al
mating type of 118 isolates collected in 1987-2007, 15 of 53 isolates were A2 mating type collected
in 2008. Based on in vitro assessment of metalaxyl sensitivity of P. capsici isolates, 64.9 % (111/171)
of the isolates were classified as sensitive, 19.3 % (33/171) as intermediate, and 15.8 % (27/171) were
resistant to metalaxyl. The isolates collected in 1987-2006, 2007and 2008 were compared and the
results showed that the resistance to metalaxyl was increased from 0% (0/104), 28.6% (4/14) to 43.4%
(23/53), respectivitly. In addition, 57.1% (8/14) isolates of pathotype 1 were resistant to metalaxyl, and
the resistant isolates of pathotype 2 and 3 were 6.1% (3/49) and 14.8% (16/108), respectively. Result
was pathotype 1 more resistance on metalaxyl. Futhermore, the sensitivity of different mating type
collected in 2008 to matalaxyl showed that the resistant ratios of A1 mating type isolates to metalaxyl
were 51.7-100.0% and A2 isolates to metalaxy were 0.0-66.7%. Verification A2 mating type isolates
were more sensitive to metalaxyl than Al isolates. The number of P. capsici resistance to metalaxyl
was substantially increased and appearance of A2mating type may lead to difficulties of disease control

in the future.

Keywords: Phytophthora capsici, pathotype, Aland A2 mating type, metalaxyl, sensitivity

279



