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Phytophthora infestans was isolated from potato leaves collected from main potato producing areas in Korea
during 2009-2011. In 2009, 99 isolates tested were all AT mating type. Two of 64 isolates in 2010 and two of 78
isolates in 2011 were A2 mating type and they were found only in Miryang area. Among 99 isolates examined
in 2009, 13.1% was resistant to metalaxyl, 3.1% was intermediate resistant and 83.8% was sensitive. In 2010,
19.4% of 62 isolates was resistant, 4.8% was intermediate and 75.8% was sensitive. Metalaxyl resistant, inter-
mediate and sensitive isolates collected in 2011 were 23.1%, 9.0% and 67.9%, respectively. Metalaxyl resistant
isolates increased mainly in winter cropping areas and seed potato producing areas where fungicides were
sprayed more often. Frequencies of isolates showing minimum inhibition concentration of dimethomorph at
1.0-5.0 pg/ml were 17.2% in 2009, 19.0% in 2010 and 15.4% in 2011. However, there was no evidence for oc-
currence of resistant isolate to dimethomorph because no isolate was able to grow at 5.0 ng/ml.
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sulfoxide (DMSO)o]| €-3f|5}¢] 0, 5, 100 pg/ml 5=7} H ==
10% V8-juice agar vl ] o]] & 7}5}91 ). 10% V8-juice agar v} A|
oA 7-104 5%t 7] A Rt +F AdRE A
73 7mm9] cork borer= w|ouff oFA|| wj 2] o] Fotofl EfFal
18°Cof| A 7 &2t vl s ich. vhs- At 73] 2| <f thH| st
o] 5 ug/ml}t 100 ug/ml 5o A 40% o]/49] FAME S 3l
= 9= AP, 5 ng/ml FEo| A uk K3 2] tjH] 40% o]/
o) AP W& A= = A, 5 ug/ml w4
A2 tfB] 40% H|9He] FAMEAS e A= drder
=35t8ith Dimethomorphe] ok ¥H-3- A32 flsiA =
A (97%)5 acetoneo]| &3}|513 0, 0.5, 1, 5pg/ml =7} ==
= 10% V8-juice agar vj ] o] A 7}5} T} 10% V8-juice agar Hi]
Ao A 7104 F<F Apgk 2| #50] o+ F ATHEE 247 7
mm 2] cork borer = ] o] U 2FA]| v 2] &] F-Fof] & 231 18°CO]|
M 790 St vjokatdct. dEo] 4738 ZAsto] ol
AAAL 2FA 3] 9 A3H= %5 (MIC, minimum inhibitory con-
centration) H ¢S L5} c)

2ty o3

w3 8 A9 T8 A e A =5 2009 of] 9971
5, 2010 0]l 647l 5= 12|32 2011 o] 787 55 w2 5f
AT 2010 2] 7-¢- o] L2 0 & F A1 A HAT
B FeE 7 flgler, ARl A o 7]
RES Lo



Research in Plant Disease Vol. 20 No. 1 27
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7N w5 10 ug/mle] metalaxyl= 37t vl 2] of| A w2t 4
I} A E]to]] H|Bf 40% o] /2] A3 Kl AR
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28

Research in Plant Disease Vol. 20 No. 1

Table 1. Frequency of mating types and responses to metalaxyl of Phytophthora infestans isolates collected from various locations in Korea during

2009-2011
Vear Location’ .No. of Mating type Metalaxyl response”
isolate Al A2 S | R
Gn  Miryang-si Hanam 1 1 0 0 0 1
Jo Namwon-si Gumiji 5 5 0 5 0 0
Jj Seogwipo-si Daejeong 3 3 0 3 0 0
Gw  Jeongseon-gun Imgye 20 20 0 17 0 3
Gw  Gangneung-si Wangsan 13 13 0 9 0 4
2009
Gw  Gangneung-si Byungsan 1 1 0 0 0 1
Gw  Pyeongchang-gun Banglim 7 7 0 7 0 0
Gw  Pyeongchang-gun Yongpyung 25 25 0 23 2 0
Gw  Pyeongchang-gun Daegwallyeong 17 17 0 14 0 3
Gw  Yanggu-gun Haean 7 7 0 5 1 1
Subtotal 99 99 0 83(83.8)° 3(3.1) 13(13.1)
Gn  Miryang-si Hanam 8 6 2 2 0 4
Jo Namwon-si Gumji 3 3 0 0 0 3
Jj Seogwipo-si Daejeong 6 6 0 6 0 0
Gw  Jeongseon-gun Imgye 4 4 0 4 0 0
2010 Gw  Hongcheon-gun Naemyeon 10 10 0 8 2 0
Gw  Gangneung-si Wangsan 4 4 0 4 0 0
Gw  Pyeongchang-gun Daegwallyeong 27 27 0 21 1 5
Gw  Yanggu-gun Haean 2 2 0 2 0 0
Subtotal 64 62 2 47(75.8) 3(4.8) 12(19.4)
Gn  Miryang-si Hanam 8 6 2 0 0 8
Gw  Yeongwol-gun Jucheon 3 3 0 2 0 1
Gw  Hongcheon-gun Naemyeon 11 1 0 4 2 5
2011 Gw  Gangneung-si Wangsan 14 14 0 13 0 1
Gw  Gangneung-si Sacheon 8 8 0 5 2 1
Gw  Pyeongchang-gun Yongpyung 13 13 0 12 1 0
Gw  Pyeongchang-gun Daegwallyeong 21 21 0 17 2 2
Subtotal 78 76 2 53(67.9) 7(9.0) 18(23.1)
Total 241 237 4 183(76.6) 13(5.4) 43(18.0)

°Gn: Gyeongsangnam-do, Gw: Gangwon-do, Jb: Jeollabuk-do, Jj: Jeju-do.
*S: sensitive, I: intermediate, R: Resistant. Isolates were characterized as sensitive to metalaxyl if mycelial growth at 5 ng/ml was less than 40% of

the isolate’s growth on the non-amended media. Intermediate isolates exhibited growth greater than 40% of the non-amended media control at
5 pg/ml, but less than 40% of the non-amended media control with metalaxyl at 100 pig/ml. Resistant isolates exhibited growth greater than 40%

of the non-amended media control with metalaxyl at 100 pg/ml.

“(): Percentage of isolates showing each response.
“Isolates were not tested for metalaxyl response.

o] 2= 17.2%% 21} 2010 o= 19.0%, 2011 o] = 15.4%
2 UERyEal 39 F<F 5.0 pg/mlof| A A2k 5= $L%l

Zhang 5(2005)°] 2003 7} 2004 of) A3 Hloj w2 MIC
2o 0.5-1.0 pg/ml 9]0l F37} 2H2F 16.4%%} 22.9% 2 L}E}

tFO L} 5.0 pg/miol| A AFehis F2 913ich Park S(2010)%
20063} 2007 ++F5-2] 56.3%2} 3.8% 7 MIC 1.0-2.0 ug/ml
ofl 2382 2.0 pg/mio| Al ek 2 Q3iehar skt A
2747 2] 9 At 9-2]U2}o] 4] dimethomorphoi] gt 7]
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Fig. 1. Minimum inhibitory concentration (MIC) of dimethomorph
against mycelial growth of Phytophthora infestans isolates from Korea
during 2009-2011.

f?}“ W EUHA] g Ao ® wekelgith e U Stein
5(2004)0] dimethomorpho] t3t 712} = 19] i
134 28 7He/d& H gt A3} o] dimethomorph 9]
A &2 Q1 ARl theh A /dwt o] WS U B & sh= 2]
2 g shrfar A ZtE o)

2 o
2009'd+-E 2011 LWW T2 A AR ol A AR R e
2EE A I+ 3lo] W) E, metalaxylZ} dimetho-
morpho] tf gt Bk % ]— Fsich 200913 o E-2]8k 997 o+
= 25 A1 W g o] gtk 2010\ Q] 647H o= 5 27 =<
20119 9] 787} vt 5 270 «+5=RH A2 v o] §l o m, o] 52
L F A ol A ut 2] = Q). Metalaxyl A %Hd A 22} 2009
doll 2AME 5= 5 13.1%7F A, 3.1%7F S A1
83.8%7} /3012l om, 20104 5= Foll A= 19.4%7} 4]
4, 4.8%7F 2= AT, 75.8%7}F 74 0 & UERE T 2011
dell= Avt/d ol 23.1%, %= A3/d o] 9.0%, 4/do] 67.9%
2 UERsth Metalaxylof] theh #5182 ofA| A ZSl4=7} -2
Al B2 Al R oF KA} Qe A o A 2 F7Fehs AL
2 ehytth 2009 o] 2] % 5= 5 dimethomorphol] T2k
MIC ZFo] 1.0-5.0 pg/mlQl 3= 17.2%%3 201081} 20114
ofli= 2+ 19.0%2} 15.4% & LHEFSTh Lejut 5.0 ug/miof| A} 2}
g} F32= 9lo] dimethomorphol] 314 Q1 F5= £3314]
R A v o i A
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