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WE.: HUA#AEES KRR E Phytophthora infestans (Mont. ) de Bary X Bz %! 4
Hi B3t O R AL, 5 1999 ~2002 45 B M B AR FRTT KRB R
B RFRE, KRABEERNAERBREN AL A2 B EAH 4, KN
T8O ANEMT T3 AHAS Al REA, 16 M A2 B, 2% 5 82.1%
Fo17.9% ;S P HERARBHEMNEELAY , HR. FRABEEEH,RSH £36.0% .
48.3% \15.7% , R A 5T P& RSB E £ R K BRp 25 75 269
HBMEER 1.0 pg/mL FHEXTHABARNGFHHEHERAY 68.7% , 7 500
pe/mL R E S SR E RO G ERRAY 69.7% , HABFRENTER LS
FHHH,

KE@R: HARE; A2 XRE; FRTF; PHER; fHH

1 BUREE Phytophthora infestans (Mont. ) de Bary 5|2 MK E DR EMEIE
Fr—MEERE, ERESHYFLELE., BERELERBEEREHASHYEEE
RAITSBURRETE A2 TRABR A MEBE XY . B, A e AN T BB
PR X —FR YL IR, RIBT A2 s EC B A TE (G HEEE 40 9P S, =T AN g v /N )
TR TEBOR N FEESERREY . Bk, PSR B R A i 4 7 4 BE I SE
B EAEERE L, 1956 4 Niederhauser B IKIFSL T 1E B PG 81 77E A2 REE A, 1984

A URGE T R R A2 TERZE,ESEHYREEEERY, B, REE
ROMRFERHREARBIFAENE., BEl, HR LA ZERBE LT A2 KRR
Bk ,1996 ERE R EHE T HWRRE T NS ILTIEE A2 REE, Wit =8 .
S UrB AR A2 TEEC B R LIREERE R B EERRES A2 ATRA,

B 55 R (metalaxyl ) VB — P B 16 U9 o8 49 FL B 0 5 A P 0 PO IR ek AR B R0, AR A
MR — KRR R ER=EDIZY, B 20 2 70 EFRRBAL A TFHERE
Pk, A2 EFREC A BRGHD  SBPARERK, EER25H. REWEH
BORBEEX P ER ARG ENRE” HEEPERNKERER, RN BOREE
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Xt B 78 R K X 16 R BRI R A R E X BEEABURAE X H BRI
AL I BT SR , Dk, B HAT T BURR B FC B A SO B R R YT TR 52,
B4 R e B KA T R B B R e vt R 7 R AL M SR AL B AR

1 #EERGZE

1.1 ##l

1.1.1 X E#:1999 ~2002 SEEENBRE MBI AT =W s T HE R M M.
B mM KR KR VBN ERE B L RE R MG ERIRA, NP8 4k
KETUREE R 89 1, OB AL A B IR, i M H Jr sk 3 AR A E
B, BHWRIE . FE CREMBINLE 1, HREREEIEKHERETI/RKF¥H Willam
E. F. B+ RIE(BERRKEEZEHTRFEE)

1.1.2 44X 5 #:97.3% B REH (R HEA TR RM) , JG RO BTG E, R
JEEE AR BE A 10 mg/mL A

1.1.3 X34 BERIEEFE(RA) , HE 7 MBCH T 53 LA/ N BTk,
1.1.4 gty . SRESMTH4 57 ETHEES FEKKZE 6 ~7 i EHaTE
HBEFHH, AITILSTRERN 14 mm B,

1.2 &

1.2.1 XEARE . AN ESBHRNIFE BT, RRBX 8 89 M EMRHETT
TREHNE, AREE 2 K, RS FARECE R R FREX R,

1.2.2 #AAEAFTERRGEMNE. OBREEN FERMOPH.: RAREAKE
Bk ERERESTHER 05,100 pg/mL #3EFFE 18 C TSR 14 X RARET
FRREMBEEER, GRELE4 I, AR ER 2 K, HHENERES R Oyarun' "
BB, FESZE 5 we/mL 1100 pg/mL PR L HEEEKE =40% M BAEKEANEH; <
40% X FEAE K B VB TS 2 5 ne/mL WEHAEKE >40% 5 BAKE > §25 100
wy/ml WEEAEKE . OQBUREEX B BRI BV 20 M EH s sk
SRS P ERIEEN 0,10,50,100,250,500,1000 pg/mL K94k F1E3R, 10 UK
BB BB S HERKAES0.0.1,0.5,1,2.5.5.10 pg/mL §FHR L1 FE, i 20 M
PR B SHBRKAEH0.1.5.10,25.50,100 pg/mL KAk b3, Bk EATE
4 ML, EH 2 K, RIEH BRI LA RME G 22200 5 75 R BEXTHUE , 1 i 2 =]
FHR, 535K H EC, , AFTHEBR S5 BUBRE M ECoEZ BRI AT . QR
WBOR BT XT B 8 R Uk . 4 B FE LB 10 MUK .20 M3 .20 MEPTE B, K
M A EFTERRE™ BB ESUEME R RTFERERAYE 1
10° 4~/mL, ZERPMEFRMAHIA 20 mL ¥ B 4514 0.1.10,100,500 pg/mL & H R &
BB RAKEESTFKBERA 14 mm AT EH -EFEFRS, S80I 10 40
8,82 b5, 8P i 1220 pL R, B 16°C .12 h 6H/12 h BEE &
BT 3 5 K, 1% Deahl ™ HRATHAZRE, KB EL 2 K,
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2 £REHH

2.1 XWMYSHREEME

BRI E SRR, B RY 89 DR, 73 MR AL XECH, S H B
PREY 82.1% ,16 TRk A2 SCECLR, &5 17.9% , R B[R — X R 777 A1 A2 RECRY
A2 TR B ARAE A Rl X B R R AR, T ETE 12.5% ~33.3% ZE (K 1), BIAK
W9 % B0 Th 48 T 0 T A 1 R SR D & bR, S SR BB = AR SR AT (B AR B 52 o B
SR BB PR AR R A B

£l ERAYREBNEKREE . TREIBREETE
Table 1 Origin, distribution and occurrence frequency of mating type of Phytophthora infestans in Fujian

REER BERE ZRE A2 XEAY
RBLR wE Year of Number of ~ Mating type REPHE(%)
Locality Host - Frequency of
collection isolates Al A2 A2 mating type
B ES 4 Leifeng Dehua 443 Potato 2001,2002 12 9 3 25.0
AT B33P Zhouning L4 % Potato 2001,2002 13 11 2 15.3
=¥ KB Jiangle Sanming T4 B Potato 2001 4 4 0 0.0
J B R BB Longyan 4% Potato 2001 3 3 0 0.0
# H 2.4k % Putian F%h Tomato 2001 3 3 0 0.0
F MBI X Quanzhou 7 Tomato 2001 5 5 0 0.0
EEREE OHE EFBil 2000,2001 ,2002 8 7 1 12.5
Fugong Longhai Potato, tomate
KR OHAE &K 1999,2000,2001 5 5 0 0.0
Yongfu Zhangping Potato, tomato
B ILRP oA Rk 1999,2000,2001 18 12 6 33.3
Fuzhou Potato, tomato
KEEH R Fih 2001 4 3 1 25.0
Yutian Changle Potato, tomato
&3S O Chongkou Yongtai  TH45H Potato 2001,2002 11 8 3 27.2
B [F% Tong'an Xiamen %7 Tomato 2001 3 3 0 0.0
B3t Total 89 73 16 17.9

2.2 BRARERREBHRRBES
BUREBRRERAKEE BEYE S0, FERERF EHBEAE RN TE, B
KR, G % (E 1-A,B) ; AR E R E KRR 3E5% 2 ~3 RR AN+ (& 1-C,D),
SRORERBRIE BUAERTE , K/ R 28.5 ~38.2 pm x31.5 ~39. 1 pm; S E A TER NS HEEL,
e, KK 18.5 ~23.2um x 10. 5 ~ 16. Lpm; SRR FERIL LB , K/ 37.3 ~51.6
pm x39.8 ~49.1 pm, FRTEEXIAAFRREMEKES F=ENRFHREERAER,
X SRARESER—ET,
2.3 BRREXPERAGY
2.3.1 RARKEHRG A
WE T8INEERT BRI, EREW, TRENERY &1 X BURREIIXT
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H1 ZREBRETHERMNESHIE
Fig. 1 The morphological characters of Phytophthora infestans and its sexual progeny

HA EE0HNREERA TR AT C. RXAFTEKBBMTF ;D FHEEZNEN
BR#F. Note: A. Sporangiophore and sporangia; B. Sporangia; C. Qospore formed after

mating; D. Oospore of oogonium with amphigynous antheridium.

AR ETUAE, PR GRS RR LBk 48. 3% , RHTHIMR & 36. 0% , T AR B Bk
R 15.7% . B&MBURRRNH BR RS SIS GF A2 mEE B AT,
AL AR MRB X I S5 R B0 R B S X R R R = A B P25 i, lU s 33.3% ~80%
DU R RRTE R TR AL P 7 PR, T St X R 7 B B R Bk (3R 2) , 3RBATE
AR SRR K T BB B AR PR RRERE AR,

R2 AFRRBENFERGBERANERES®

Table 2 Sensitivity and resistant distribution of P. infestans to metalaxyl

) R & Sensitive F 4 Intermediate E¥HL Resistance
fi‘f Noof  BRE HAE®)  HE EHRG) KK ASE%)
isolates Number Frequency Number Frequency Number Frequency
&4k Dehua 12 0 0.0 8 66.7 4 33.3
FAT Zhouning 13 1 7.7 2 15.4 10 76.9
=HH Sanming 4 3 75.0 1 25.0 0 0.0
Jb5 Longyan 3 1 33.3 1 33.3 1 33.3
#H Putian 3 0 0.0 2 66.7 1 33.3
£ M Quanzhou 5 2 40.0 3 60.0 0 0.0
1M Zhangzhou 8 0 0.0 8 100.0 0 0.0
¥ Zhangping 5 0 0.0 1 20.0 4 80.0
EMIERE Fuzhoun 18 3 16.7 7 38.9 8 44.4
Kk Changle 4 1 25.0 3 75.0 0 0.0
7k % Yongtai 11 2 18.2 5 45.5 4 36.3
E 1] Xiamen 3 1 33.3 2 66.7 0 0.0
B3t Total 89 14 15.7 43 48.3 32 36.0

2.3.2 BAREXNTEIXHIEKF

Wk BRI EX BRI, 5 RRU, YRR 10 MUREkS , FERXT &
BIPRAAE KM% ECy, % 0. 132 ~ 1. 130 pg/mL, F-49% 0.628 ng/mL; % 20 A~ di bk A
EC,, 6. 468 ~117.563 pg/mL, V-2 #57. 668 pg/mL ; i 420 & $L B 4 B EC,, %
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186.574 ~465.103 pg/mL,F-#4% 327.563 pg/mL(E3) ., ZHARFBEEBMFER
K BURRE X RB K, :
2.3.3 FhAEMNBARETTERGHEHK

M2 BRI E X R AR R A BURME , 45 R (R 3) KM, 1. 0 pg/mL 3R R IR BEXTHEUR
VR AP R B ISR M 68. 7% , i 500 pg/mL FF 58 7 % B HL B Wk 9 B TR 3R th (R
69.7% , UiHAN FREPUEMK, 47 LRER G RZARE, W TR BRI ERPE, ERH
500 pg/mL P EFERXT LHEHFHELHEAR.

%3 BREBNBERRNAGN
Table 3 Resistance of P. infestans to metalaxyl

(=3 WA WHAER  Hgky FARAREFERNEERETFEHERR(%)

Type of No. of ¥ ECs, Resistance Average effect of metalaxyl to control late blight
isolates test (pg/mL) level  Opg/mL Ipg/mL 10pg/mL 100pg/mL 500pg/mL
BRI B Sensitive 10 0.628 — —  68.7 97.6 100.0 100.0
L Ek Intermediate 20 57.668 91.8 — 11.4 37.6 83.2 93.9
B P BBk Resistant 20 327.563 521.6 — 5.7 17.9 45.5 69.7

3 Zr5itig

BFEAE PR TRE 16 EHEMMEREN EERNTT, REREERLE
BRI R BN . AR ES R AR, BEAF L HENBURKE
BB B/RTAERIAN . FIHERER™ 4T85 RERE MR K RTH X,
R AT REA P — R TR LR A A, 675 H R B I R A B R R R A
ZRNK B2 B8 7= A 250 B BE BRI ) , AT ERITZG PRI & B s B, B T
BURREX P RERATIEE S AR AT BEEREH, Rt RE T KRS8
HT LIRS RE S8 A% , SR R SR R 5 7 LR S e R T = AR S 2 PR AR

B, BRI BiE BRI B AR, M 7 R BRI H AP iR sse
SRR, RSN —ES A EEME, BN EENIGHREWNRAS
AP PR RS (SURAD) /A ; 8 AR T LA M 74 8, B8 FEYE R
F FAWE FImE, RAREZAH S R RRCBERIGRE .
Bl . AR MBSO 0 ERERPTR RS h ERP BRI ST 2 B35 A R B bR 4
TR BEERREEFERRRARERERRBER, LA THREZ S SEERETRRER
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Distribution of mating type and metalaxyl-resistance of
Phytophthora infestans in Fujian

CHEN Qing-he WENG Qi-yong XIE Shi-yong LAN Cheng-zhong LU Tong
(Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract; The distribution of mating type and metalaxyl-resistance of Phytophthora infestans
isolated during 1999 — 2002 in Fujian were investigated. The resulis showed that both Al and
A2 mating types existed in Fujian. Amongst 89 isolates tested, 73 were Al mating type, 16
were A2. The frequency of Al and A2 were 82.1% , 17.9% , respectively. The test for metal-
axyl-resistance indicated that the proportion of resistant, intermediate and sensitive were
36.0% .48. 3% ,15. 7% , respectively. The metalaxyl-resistance of different isolates were
markedly different, the systemic protection value of metalaxyl at 1. 0 pg/mL to sensitive iso-
lates was 68.7% , however, that of metalaxyl at 500 pg/mL to resistance isolates was 69.7% .
Results strongly indicated that metalaxyl-resistance has seriously developed in Phytophthora in-
Jestans.
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