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D etection on the Sensitivity of Potato Phytophthora infestans
toM etalaxyl and Cymoxan il

YUAN Shan-kui', ZHAO Zhi-hud, LU Xi-lif", LU Liangd, JANG Huf
(1 Deparment of Plant Pathology, College of Agronany and B iotechnology, China Agricultural U niversity,
Beijing 100094, China; 2 Center of Agrochamicals for B iological and Envirormental Technology,
Institute for the Control of Agrochemicals M inistry of Agriculture Beijing 100026, China)

Abstract: In 2003 and 2004, 127 Phytophthora infestans i®lateswere ssmpled fran InnerMongplia and
Heilongjiang, China, their snsitivities b metalaxyl and cymoxanil were detemined in vitra The reaults
showved that the metalaxyl-senstive(M S) islated in 2003 fran InnerMongplia, 2003 and 2004 from Hei-
longjiang, covered 86 2%, 13 8% and 17. 8%, regpectively A Ithough cymoxanil has been used nearly
for 10 years in these areas but no any decreasing in sensitivity of P. infestans populations has been detec-
ted Their EC;, values for cymoxanil ranged fran 0. 104 g/mL © Q 35 g/mL, the mean EC, value ( +
D) wasQ 20( +£Q 06) M g/mL exhibited unimodal distribution of sensitivity, which could be used as
the baseline-sensitivity for monitoring the field resistance development in the future Therewas no cross
resistance betveen metalaxyl and cymoxanil in field populations of P. infestans Cymoxanil gave equal
effect on both metalaxyl-resistant and wild-snsitive i®lates

Key words Phytophthora infestans metalaxyl; cymoxanil; resistance; baseline-sensitivity
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Phytophthora infestans 25 24 48 h; ,
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, 1 2 min;
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: ; 159 209 :
( Phenylamide , 121 25 min
fugicides, PAFs)
1977 ,2 3 12
2003
PAFs , , 58 ;
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r 1976 , 1 km ,
) 13
Plasnopara viticola 98% (metalaxyl)
20 80 PAFs 198 1% ( cymoxanil)
) 5 000 g/mL ,
4
2] Zhang 14
134
, 14. 9%, @5 mm , 5 10
1 1004 g/mL ( ) RSA
20 90 ) 3 ,19 7d
: 10 :
(Percent of growth, PG, %)
PG (%) =100 - 5)
2003 2004 ( - 5)
, Shattock!®’  Forbes®
( 1
1 o ECo ECso
11
(Rye Sucrose Adgar, ’
RA)
, ( 1000mL):
60 g ( 70) , 500 mL
Table 1 M etalaxyl-resistance division criteria published by Shattock (1988) and Forbes(1997)
Author M etalaxyl-ensitive,M S M etalaxyl-intemediate,M | M etalaxyl-resistant, MR
Shattock 10u g/mL: PG< 10% 104 g/mL: 10% < PG <60% 104 g/mL: PG= 60%
Forbes 54U g/mL: PG <40% 54 g/mL: PG= 40% 5u g/mL: PG= 40%

100M g/mL: PG <40%

100 g/mL: PG <40%

100M g/mL: PG= 40%




Na 3 : 239

2 MS MR
) 100M g/mL
21
Shattock Forbes
Shatiock
Shatiock MS MI 2 , 2003
Forbes M | , , 86 2%; 2003
Shattock M I 5u g/mL 2004 :
10 g/mL 10%, : (M1 +MR)
40%, Forbes M : Shatiock 86. 2% 82 6%,

MS 54 g/mL 10p g/mL
10%, Forbes

Table 2 Occurrence of metalaxyl-resistant i®lates of P. infestans sanpled fran
Inner M ongplia and Heilongjiang in 2003 and 2004

) Number of MS M| Ml
Years Provinces .
iolates Number  Frequency (%) Number  Frequency (%) Number  Frequency (%)
2003 InnerMongplia 29 25 86 2 1 35 3 10 3
2003 Heilongjiang 29 4 13 8 4 13 8 21 72 4
2004 Heilongjiang 69 12 17. 4 6 87 51 73 9

" Acoording o the standard of Shattock (1988).

22
3 , )
; , 2003 2004
Table 3 Camparin of the sensitivity o cymoxanil of P. infestans populations
sampled fram Inner Mongplia and Heilongjiang in 2003 and 2004
vears Provinces Nunb‘er of ECx, values for cymoxanil {1 g- mL ~*
strains Range M eans D
2003 Inner Mongplia 29 011 035 021a 0 06
2003 Heilongjiang 29 010 Q34 02la 0 07
2004 Heilongjiang 69 012 034 019a 0 05
" Significance level with Duncan’s test at P =0. 05
127 23
ECso (1 :
) ) 2, ,MS
ECs, 0 10 O 35 g/mL, MR EC,, , M I
33, ECy MS EC, 011
1 ' 127 0 354 g/mL , Q 19( +Q 06)U g/mL:
ECo (0.20£0 06u g/mL) M I EC,, 013 0 32 g/mL ,

Q23(+0Q 06)M g/mL; MR ECy
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Metalaxyl-sensitivity

Fig 2 Sensgitivity tb cymoxanil of P. infestans i®lateswith different sensitivity to metalaxy!l
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