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Table 1 Strains of Phytophthora infeétans used in this study.

Re51sta*nt Strain Field Location Cultivar
group?

R1 6-1, 6-2, 6-3, 6-4, 6-5 T1 Toyokoro Eniwa
7-1, 7-2, 7-3, 7-4, 7-5 T2 Toyokoro May Queen
8-1, 8-2, 8-3, 8-4, 8-5 T3 Toyokoro May Queen

R2 1-1, 1-2, 1-3, 14, 1-5 Ul Urahoro Hokkaikogane
2-1, 2-3, 2-4, 2-5 U2 Urahoro May Queen
4-1, 4-2, 4-3 U4 Urahoro Irish Cobbler
5-3 [8) Urahoro ?
9-2 T4 Toyokoro Waseshiro
10-2, 10-5 T5 Toyokoro Toyosiro

R3 3-1, 3-2, 3-3, 3-4 U3 Urahoro May Queen, Waseshiro
4-4 U4 Urahoro Irish Cobbler
5-1, 5-2, 5-4, 5-5 Us Urahoro ?
9-3, 9-5 T4 Toyokoro Waseshiro
10-3, 10-4 TH5 Toyokoro Toyosiro

S C-1,C2,C3,CH4 M1 Memuro Irish Cobbler

* R 1=high level resistance, R 2=immediate level resistance, R 3=low level resistance, S=sensitive.
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Table 2 Application of phenylamide fungicides in
potato fields where effective and reliable
control of late blight was not observed.
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* T 1~T 5: Toyokoro, U 1~U 5: Urahoro
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Figure 1 Dose responses of some resistant and
sensitive strains to phenylamide fun-
gicides at 7 days after inoculation on Rye

A agar.
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Table 3 Comparison of resistant groups having different degrees of resistance to metalaxyl and oxadixyl on rye

A agar and tuber disk.

Resistant Metalaxyl Oxadixyl
group* Rye A agar Tuber disk Rye A agar Tuber disk
R1 +++( 200~1,000)** +++( 20~200) +++(200~1,000) ++4+( >1,000)
R2 ++ ( 20~ 200) ++ (0.2~ 2) -+ + 4 (200~1,000) +++( >1,000)
R3 + ( 2~ 20 + (0.02~0.2) + ++ (200~1,000) ++ (20~ 200)
S — (0.02~ 0.2 - <0.02) - (0.2~ ) - (0.2~ D

* R 1=high level resistance, R 2=immediate level resistance, R 3=low level resistance, S=sensitive.

% * degree of resistance (inhibition level, ppm)
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Figure 2 Resistant difference of Phytophthora strains on tuber disks
in the presence of phenylamide fungicides.

* R 1=high level resistance, R 2=immediate level resistance,
R 3=low level resistance, S=sensitive.
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Table 4 Reaction of presented strains of resistant groups on tuber disks in the presence of phenylamide

fungicide.
Infected tuber disks
Resi t
gersclj;il Strain Metalaxyl (ppm) Oxadixyl (ppm)
0 0.02 0.2 1 2 20 200 1,000 0 0.02 0.2 1 2 20 200 1,000

R1 6-1 10 10 10 10 10 10 1 0 10 9 10 10 10 10 10 10
8-1 10 10 10 10 9 10 1 0 10 10 10 10 10 10 10 10

R2 2-3 10 10 10 5 4 0 0 0 10 10 10 10 10 10 8
4-1 10 10 10 1 1 0 0 0 10 10 10 10 10 10 10 5
R3 9-3 10 10 0 0 0 0 0 0 10 10 10 10 10 7 0 0
10-3 10 7 0 0 0 0 0 0 10 9 10 10 10 7 0 0
S C-1 10 2 0 0 0 0 0 0 10 10 9 0 0 0 0 0
C-2 9 3 0 0 0 0 0 0 9 9 10 0 0 0 0 0

* R 1=high level resistance, R 2=immediate level resistance, R 3=low level resistance, S=sensitive.

Table 5 Pathogenicity of strains of different resis-
tant groups to tuber slices (cv. Irish Cobb-
ler) dipped into 200xg/ml solution of

metalaxyl
Resistant Number of Number of
group* inoculated strains sporulated strains
R1 15 15
R2 16 13
R3 13 0
S 1 0

* R I1=high level resistance, R 2=immediate level resis-
tance, R 3=low level resistance, S=sensitive
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Occurrence of Phenylamide-resistant Strain of
Phytophthora infestans on Potato
(Solanum tuberosum L.) in Japan

Harukuni HoriTA*! and Akio TANII*2

Summary

Late blight, caused by Phytophthora infestans, is the most destructive disease of potatoes in Japan. Prepacked
mixtures of phenylamide fungicide and protectant fungicide have been formulated in 1987 and were widely used in
commercial potato fields of Hokkaido, particularly Tokachi district. The systemic phenylamide fungicide effec-
tively had inhibited the growth of causal pathogen and controlled the disease development in 1987-1988. In 1989,
failure of the disease control, however, was observed in several fields of Tokachi where phenylamide fungicide was
used. Since development of phenylamide- resistance might be involved, the sensitivity of the strains to metalaxyl
and oxadixyl was determined by two methods using rye A agar plates and tuber disks. Resistance to metalaxyl was
observed on all strains and the degree of resistance distinctly divided into three groups on rye A agar. Of the 44
strains, 15 had high resistance, 16 had medium resistance and 13 had low resistance. On tuber disks resistance were
also divided into three groups but degree of resistance became lower than that on rye A agar. All the strains
resistant to metalaxyl also showed resistance to oxadixyl. However the three groups, having different degrees of
resistance to metalaxyl, showed the same degree of resistance to oxadixyl on rye A agar. Resistance on tuber disks
was divided into two defferent degrees of resistance. The strains of intermediate resistance were the same strains
as of low resistance and those of high resistance were the same strains as of medium and high resistance to
metalaxyl. No fungal sporulation was observed in strains of low resistance to metalaxyl on tuber slice (10mm thick)

dipped into 200ug/ml solution of metalaxyl.

*1 Hokkaido Prefectural Tokachi Agricultural Experiment Station (present: Hokkaido Prefectural Ornamental
plants and Vegetables Research Center, Takikawa, Hokkaido, 073-0026 Japan.)
*2 ibid (the deceased)



