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Determination on sensitivity of Phytophthora nicotianae var.
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Abstract; The sensitivities to metalaxyl, cymoxanil and fosetyl-Al of the 38 strains of Phytophthora nic-
otianae var. nicotianae collected from tobacco plants in Yunnan, Guizhou, Shandong, China in 2005 were
determined with the method of colonial growth-rate. The frequency distributions of ECs, values to the 38
strains of three fungicides were all unimodal and the EC,; values ranged from 0. 0867 pwg/mL to 1. 6781 pg/
mL, from 24.042 pg/mL to 62. 663 pg/ml and from 60. 468 wg/mlL to 239. 51 wg/ml and the mean
EC,, values ( +Se xt, ) were 0.2991 +0. 0842 pg/mlL, 35.891 +2.7823 ng/mlL and 105.73 +11. 154
g/ mL respectively. The results of frequency-analysis showed that there were high sensitivities to metal-
axyl, cymoxanil and fosetyl-Al in Phytophthora nicotianae var. nicotianae and no resistant subcolony had
been discovered. The mean ECg, values ( +Se xt,,5) of metalaxyl, cymoxanil and fosetyl-Al to the 34,
37, 37 strains, which composed the continuous unimodal distributions-sensitivity, were 0.2389 +0. (0292
peg/ml, 35.167 £2.4317 pg/ml and 102. 11 +8. 6497 pg/mL. They could be used as the baselines-
sensitivity to metalaxyl, cymoxanil and fosetyl-Al of Phytophthora nicotianae var. nicotianae respectively.
Key words: Phytophthora nicotianae var. nicotianae; systemic fungicide; metalaxyl; cymoxanil; fos-

etyl-Al; baseline-sensitivity
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Table 1 Parameters of ECy, for 3 systemic fungicides to P. nicotianae var. nicotianae

AT THRREL TR (pg/mL) BH(pg/ml) AR FRE YIMH 95% B 15 X [A] BN (a5 €l )
Fungicide No. of strain Range Mean CV 95% CL of mean( pg/mL) Mean of Rf
75 R Metalaxyl 38 0.0867 ~1.6781 0.2991 C 0.8568 0.2991 +0.0842 1.25 a
FE KA Cymoxanil 38 24.0420 ~62. 6630 35.8910 B 0.2358 35.8910 +2.7823 1.02 a
Z IR Fosetyl-Al 38 60.4680 ~239.5100 105.7300 A 0.3210 105.7300 +11. 1540 1.04 a

R A VAR E AR AR INE (K ) F8EH R84 Duncan [GHTE M 2E S TE Py o (Py o ) KV L2ERAWEE F3RFE], Note:
CV: coefficient of variance; CL; confidence limit; Rf; resistance factor; Data in a column followed by the same small ( capital ) letters are not sig-

nificantly different at P, ;s (P, ,, ) by Duncan’s multiple range test, respectively. The same as below.
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Fig. 1 Frequency distribution of ECy, values for 3 systemic fungicides to P. nicotianae var. nicotianae
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Table 2 Comparison of ECy, for 3 systemic fungicides to 10 strain classes of P. nicotianae var. nicotianae
TH Bk &R 51 T BREL H R Metalaxyl FERE Cymoxanil IR Fosetyl-Al
Strain Strain HIH (ng/mL) RUETES H{E (pg/mL) T REL {8 (pg/mL) 5 RE
class number Mean CV Mean CV Mean CV
CL 4 0.3489 a 0.0843 33.350 a 0.0999 85.116 cd BC 0.1786
FX 5 0.1740 a 0.2546 42.231 a 0.3689 73.764 d C 0. 1608
GM 2 0.1501 a 0.5969 30.735 a 0.2153 82.463 cd BC 0.0769
JX 4 0.2107 a 0.2207 33.576 a 0.2737 111. 120 ab ABC 0. 1030
KM 2 0.4393 a 0.1942 45.075 a 0. 1600 145.570 a A 0.0273
MY 4 0.5908 a 1.2317 39.458 a 0. 1657 121.530 abe ABC 0.2790
TA 2 0.2196 a 0.5301 30.383 a 0. 0852 129.490 ab AB 0.2445
YN 5 0.3138 a 0.6036 34.261 a 0.2016 95. 183 bed ABC 0.2702
YS 4 0.2710 a 0.3561 33.064 a 0. 1558 107.090 abed ABC 0.2047
Z7C 2 0.1845 a 0.4146 28.279 a 0. 1256 104. 440 bed ABC 0.0487
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Fig.2 Hierachical cluster analysis on ECs, of 3 systemic fungicides to P. nicotianae var. nicotianae



2 34 VRS A5 R S TR = o A I P 2% T 7R A SR ) 197

P g T 0k Y R SR R A s X PR 25 R B B CL
FEX 5 P B AR SRR 1 A8 AR IR /N, MY FT YN
FIN N R AR E AR RIE R (] 2) , X sl
Duncan FGHT & W 22 72 1 70 BT 45 SR A X R, MY00S
B —2H  EC, fHi K, 5 H B RIEH M 25 H K,
2.2 MHE RREFE TR RS AR

2.2.1 AFEZRIR A xR DA R B AR R
IR, TR 38 NS ER Y EC,, (H K
F 65 wg/mL, ¥J{H N 35. 891 + 2. 7823 wg/mL ( %
1), Br FX002 4M® 37 DAY EC,, fH 23T IE A&/
SRR 43 A (1 1), FX005 A f U T
FX002 1 ECy, fE 5 (E 2) o

2.2.2 FFE IR R A BT R RS £ 7,
K H Duncan G & W22 7EK 55 T FREXT 10 4~ Hh
B AR EC M 2 5 B B, 2R ER, Irf
FIE R I Z (0] EC, HETC B FH M2 5, fieim (KM,
45.075 wg/mL) 5HAK (ZC,28. 279 pg/mL) #H 221X
0.59 15 ; EC,, fH 78 7 R AL, 5w (FX,0. 3689 ) 5
flR(TA,0.0852) M2 3.331%5(5K2).

2.2.3 B3R R R AR AT AR Wk S R R 8
ARG T KM EE R R 38 DN E R EC,, (8 i 2
MR 20k 5 AL 4B | HALELES 1 D RRE, 58 2
MRS Hop MG 57,15 F 10 Dbk, %14
DI B R A IR R bR R 51 FX R 51
IR 5 DNERBRTE 5 SR B, CL RINNIY 5
ERATE 2 DR B, ORI T
XoF 7 R AR 11 b DX P 22 S S B 3 X R A PN R
PRABUB M B AR IR B R, CL 2R 50 P B R BB 1 1Y
AR BRI (B 2) o iX2EHS S Duncan [GHT & )
LB Hr s AR

2.3 WHERRRETZB5E Rk E

2.3.1 JAYE LR X L4869 AR BAR KT,
SRR, SRS 38 NS R Y EC,, (31X
F 240 wg/mL, ¥I{E K 105. 73 = 11. 154 pg/mL (£
1) ,B& XR001 4N 37 DRI ECs, [ 2 IEAM
SRR 43 A (] 1), FX001 A f U T
XRO01 F) ECs, fE e (K 2)

2.3.2 RREI KR IEELRZRKE E AT TH
e AK BP0 £ 5 . % Duncan [ BN 2EEG5 T
CJBEERXT 10 > M R PR Bk R A1 ECy (H 1Y 25 5 &
PE, S5 NN, MR RV EC,, 1ME, fe i (KM,
145. 570 pg/mL) SHAK(FX,73. 764 wg/mL) FHZE{L
0.97 f%,KM 5 FX .GM .CL Z[8] & TA 5 FX Z[a]#Y

PR B E K KM 5 YN ZC Z 8], TA 5 CL,
GM Z[RI & MY 5 FX Z[¥AH BEHER , Z5 D
RN 25 A0 1l 20% F1 8. 89% 5 EC., 1 975
SRR B (MY, 0.2790) 554K (KM, 0. 0273) #H
EEEIL9.22 (£ 2),
2.3.3 RRIRERRRA RS THBBREKTE
AR ESHT EE R IR, 38 DN HE KK EC,, 18 i 3
RATS3Jg 6 KA 45 1 AANATE 1 D RIE, 5 2
HEH 6 Hor i Fh 5.7.9.10 Fle E k. %1
AN T R A B IR AR R RS, R
0 P AT 2 I BB 174 b DX 25 S R I
FEARBE , W& 5 DKM YN FX 25155185 4
2 4R 4 NS MY CL.YS JX 255 5 5
4332 41; R 2 NHEHRE GM KM ZC RF1H
BRAE 1 AP, & 2 AN TRARRY TA 153 41, £ RSN
B RRBURPE A AL IR B MY e K, YN KT FX, CL
FIYS ¥R T JX, TA KT GM KM ZC(#2) , x4k
#B5 Duncan FCHT 5 M 25 1% 10 43 W 45 SR AH X B
2.4 EERFENFRR EBRE K 2B
R IR

89. 47 % Z X T R X H F R 1Y ECs, 15 53 11 #E
0.0867 ~0.3790 pwg/mL Z[a] , #122 3. 37 £i5, #4{E A
0.2389 +0. 0292 pg/mL, 52T 1F 25 ) % 2 B A vk
G340 AUA 5. 26% Z A PR (MYO005 . YNOO2 433 J&
T 152 BB, EC, [H 74 1. 6781 0. 6462
pg/mL) RS Sr A, 5. 26% SR B bk ( KMO002 |
XR001 5 YN0O02 [flJ& F45 2 I, ECs, fH 51
0.4199 0. 4996 pg/mL) FHELL53 7 ;97. 37 % LA
PRXS R IR U ECyo (23 A1 1E 24. 042 ~ 52. 672 g/
mL Z [B], AH2EAY 1. 19 i, ¥9{H R 35. 167 +£2.4317 pg/
mL, 5 3T 1E 2 1Y 3% 2 BRI o3 A UR 2. 63% 2
IR (FX002, ECs) {4 62. 663 pg/mL) 2 AN 4L
G341 397. 37 % SR TR R 2 BESR 1) EC, {8 70 A 7E
60. 468 ~154.56 wg/mlL Z ], K224 1. 56 1%, H{H
102, 11 8. 6497 we/mlL, 54T 1F 45 (1) 1% 2 #0655
WA, AUA 2. 63% 2K ¥k (XR001, ECy, 1H N
239.51 pg/mL) EANELL S A, BUSME 25 5 3
KEge 25 5 B EC, (H 85 25 °F 1 R 58 R o0 i 45
P B . AN (7] b 3K Y 1% R e B P X R R R
R 2 B ER A A E BRI 22 5
U, H AR R B A B X 23— R T S B
(R U ER A TE 35 R K, B L UM T B 1
UG PEW R



198 PN/ S A= 34 3%

AR 2R AT L TR R4 S = P R R
RS A BB K, R R A, SRR IR 2, 2
BRARAR, SRR K O Z IR AE A 3 22 55 Bt R
B, PR, ORI, FR RIS AI, B HE 4L
Z R 28 5 R B 3 5 OB I AR AL R B, TP AR R i
1, SRR R AL
2.5 HMEERFEMBARR BRIEAR ZBEENE

TS e A A R R RN 21 A R R R
R I ECy, B 2311 ¥ FL R 0. 0573 ~ 0. 8485 pg/
mL, %I} 0. 2132 we/mL, A H 7 AURBNE L AR AT
ST FE RXT 38 M SR T T AR ECs, (B 53 A
JFE 0. 0867 ~1.6781 pg/mL, ¥ }0.2991 =
0.0842 wg/mL, 22755 W 25 PR ARG 56 FE 0H | A 5 2R IR
9 TRGT 7R R RO BRI AR A B aE R AT
FERFH FAO A (0 B 75 A 1ot ok 1 i
FRIRRE B AR R FEIR R 2 R i B i
WK AT HT 2250 0 E MR I A R G RIS, IHEA T
TRURE AR B0 T SRR A, Ak s A ST AR S
LR R RIZR A AR R FE IR B4R
XY AU B AR | AT 1 2 S SRR A R
OYARIG 34 (E ARG 1.2 K4 37(E RS 1
BRU) 3T(T B 1 TR D EN EC, 1
{847 0.2389 0. 0292 35. 167 £2.4317 F1102. 11 +
8.6497 wg/mL, A 43 i /E Ay i B R s TR0 7 R
Fa KRN 2 B AR A BURR PR JE 2k

3 it

WFFE LS R, Y 38 AN [] i B U5 AR
R T TR R OGS Y R R R B £ R AU P A
TEE) ZIZES . XJE T AR DA s e
T HE I SR R KO B AN TR A R R
P 9 A A 5 A S B IR SO [ T 3 i . Xk A 2
A 10 HHDXHY 34 A TEMRBURME Y 22 5 10 35 PG 50 45
RUARRR B 3 4 14 MK 38 A B AR BUS M 1 &
LRI T R Z W, A [ TR I ) A0 B R i
o BT R R 2R R IR R M & Tt R R R A B AN A
TERF 22T, ATAES X Al NI GR) 5 A AT AQ
AR A PR [R) P sl 1 P A G

AWEFE IR K, 55 FRNR SR BB A LA, A e
SRS X R R AT e, X B
Sujkowsi %8 UHF ST 45 AR,

HR R AR IR S SRR A = X T3
Z2AF R A DA T 245 B s o 7 A SRR R R AR M T 0k
AW T ST A BRI 2™ R T S b DR AR R
Sk,

ARBIFFEACIN E 1 A e BRI o T 7 B A A 0 T %o
AR FRIRR S OB E R BUR . T OB A
BRI AR, R AR A R I R AR
F B ABX 2 0840 0 U E 5 X S R e £
T N FEAL S BV BURIE BER AT 5, ib 75 it — 2L BF
SR, LIS A IE 5 £ 57 1 £ 9 R BB AR 4R 1 51
PRI I E

5 % 3L #K(References)

1 FLALE RBEH, A 2, 55 RERRE YR E R AR
B Ba X . R, 1995(1) : 31 -34
2 MrEne  RBEH, ERL 5. R 16 AR (X)) M R G
PR E VDR PR AR 1997, (4) 1 -7
3 Waterhouse G M. Key to the species of Phytophthora de Bary. My-
cological Paper, 1963, 92.1 -22
4 WIER, ESOM, RETT GE. TR O TR E LA B AL R
B, 2000, 28(4) : 530 -533
5 Shew H D. Response of Phytophthora parasitica var. nicotianae to
metalaxyl exposure. Plant Disease, 1985, 69(7) : 559 -562
6 FEICH XUEZE. TR N R TR RS2 P xR, A
FRFEEAE, 1996, 26(4) : 294 -296
7 A R XUV AE TR SIS TR YRR SRR IR
Y SRR, AR 2527224, 2005,7(3) 237 - 241
8 Sujkowsi L'S, Fry B A, Power R J, et al. Sensitivities of Mexican
isolates of Phytophthora infestans to chlorothalonil, cymoxanil, and
metalaxyl. Plant Disease, 1995, 79(11) :1117 - 1120
9 H/INBE. ERE T B HATR B, Abat: b E AR H iRk, 1997,10
-21
10 EF BN BER =, 5. 2 B 0 IR B 0 Y R o
FRASI. R RUAR Y KA AR, 1997, 20(4) 105 - 107
11 5ES7 S AW A 2 B4R BF 58 O k. bt o [ Rl s RAE,
1994, 79 - 81
12 R AN B R . 2RRE R R RT3 (L BT 5.
RN K2R, 1997, 20(3) 54 =59
13 BRAEFR. REGAYIE BOR. AT dERUR L R I,
1991,191 - 192
14 SRORME TR XISESR S, 0 S5 T xR 2R 08 TR
DZE. sPEMEFRLE, 2001, (4) 9 - 12
15 Gorgolous S G, Dekker J. Detection and measurement of fungicide
resistance; general principles. FAO Plant Protection Bulletin,

1982, 30(2) ;39 42



