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Ecology of Pathogenic Pythium and Phytophthora
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WE: B (Pythivm) TR A (Phytophthora) TR BHZIERE ST EE{D, , S
H#% (Phycomycetes) 5B (Peronosporales) , ¥FHEF (Pythiaceae) o HEHEET C
coenocytic) , REEEAEETR . Ik TF EEMETRA IR BMRREE SRR,
PERFERIE R SL, R e TR IFE T2 AR AIRESE, BIA:FRISEER T Ipa T,

TPEER T
AREE L R Rl A T A BTN, AR B N EmEDE T, AR B

EIRRG, D AEE LS #ERUIRERE . P i BEIg IR RIS T 8. i
EFR— P, B, SURTTEAMSMH, S RBEREEEmEESEST EREA
ZREE RGN o Wk FIEEA E T REORE, WEETA, FER gl (encyst) Xk
TIRATHERELERET. BRI TEEEGET, FEELlrE T

AHA AR TERRARRT « AT (bait) , BUEERMEREIEE (selective media) F:
TREIS RS e RSB TSRS AR S RE L, MR ST o

HAREI BHEZAE, A dexon SFBETis, A—RWAERNSRERE TRESE, fi—
TR B E BRI LRI, AW ZERENE, WERHE L FRIESRR R
BRI, VUREEZYE, SEGARTZREN . HEAREREIEEEE TR, BT

oL

]

WEE (Pythium) PEFRE (Phytophthora) WBEEEWEIR (Phycomycetes) » HEH
F (Pythiaceae), WiZZ BRI, FEATER (coenocytic mycelium), REENET

il

1. E ey bRl b D R AR A R o 1 5o
2 B EY R L EOE
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# (zoosporangium), #7ET (zoospore), T (chlamydospore) FAYRIAZINNT
(oospore). HREAHMEFIH B2 M. MEZRINE: WARTERBEN, Pythoon HIHEER
A E R — 227 (vesicle), BUMEBE “22M” #URIEETM&E. HRAAME "2
T WSO eER SRS “rei” SRkt . Phytophthora FNE BN T8 PIRZ ALz
TR, HOBHTE TS BTl 100U SEEC T h ARICRATHEE AR —,

7y FALLEE Pythium F1 Phytophthora, FBEZHEE,

FEATDIAB BN R, SRt S Ed g s, B
ISR " (soil born pathogens), BEMI R RS, JRins P2 BR0E Lol 12 SR
WAL B, 208, RS T, WM R, R A BRSO, BRI
R e, BRI, WEMYREERE, REERARZI%ES, HendrixF Campbell
THEH 1973 S£EEE Pythium B2 U5 ERAE 2 SE TR,

AT R T A S BRI BT, DU R BREEBREREN R, AL B YRk
TR EES, SRRV D&Y,

% & B H

R EEEY 2 SR S R, TIESY, RAREERIURT, Sl s . 18
RN ER, (RS R B B WA S, BB E R R g, SRR I
Bl AT, BERMERNRFRIEYRERIN, RPR2mibse, HRns, HEEaiR
2 R S, R SR, (B DA 2 WL RE s RO R IR IR IR . TR
TR

RS, MES, WIRSEY, BRIMBEINS, KROFRE, SiH3R BERINE5E (S0
28,60,80), FEEEGHTLIG, MUTME. L T Ak ARMMERIAE, ZeMMIIRFIRE, LRAER K
TR, PR, RIS R BRI, BRI R S (85100100, FERURFHE
b kb SEALIE” (decline disease) ERB¥HREy Phytophthora cinnamomi 55T,
SRR AT BeEB S, BA AT A REELEE 2, B LR, R0
» MAEETR, REARE (mycorrhiza) 2 HNE BiREEARE MR M S MMER,

RIEH SRR

RESHEEE RS , 0 Pythium  aphanidermatum, P. myriotylum EE i, KL
Pytophthora infestans F. Pythiwn wltimum §TAEH, FEHEAIZRNZZE, BARH
Hee,1D | BTN, (B P, wltimum, P. debaryanum~P. irregulare FEERIERG RN
AR LR RN

KEZ BB SHERGMEmA, R, . EE BE. R TR
eI B, Kb HEEERRECSWE, 52, TEEEESRSERER
T, FEHAMARE PR E E AR WM R, Pythiunn vexans LI7e 1300, BB 2 EBIHE
R, P. irregulare DJEEIFEEEN, RAVENEEBMR. LSIER RS LT EZRERRTAE
(13)

TR R BT MR IR — S AR B g R e AR . (MERARMIER SIS, SEEER, W
AR LR 2 EETIARRE R, SN AR R B R ECD,  Fi AT ERERER
Knop K485yl @i MK, B (bent grass) Z#ifh/H (cottony blight) FR#5iiAL
BRERG B RRESCD,
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FE R HEIL RS ER, WERNEER AR EE. 0 Pythium graminicola 5
HEE BRI BRI AR ERIE S . P, wltimem FUVHREORRILE SR, @3S
W BB 2SR, SURSR Pythium HEZTHEES . 10 Tylenchus agricola % T.
claytoni 1 P. wltinwon FIRFRTGEES WARE BEMETEHER, EHRSBEERES, =R Cric-
onemoides quadricornus 1 P. irregulare 75 27°C WA | FOHIHE RIS 52, (AJILfpBe B IR —
SV P aphanidermatum BIEHTETREG, L Belonolaimus longicaudatus W, Meloidogyne
incognita SLTERE, INERAS BB M. incognita ZiEN, {593 B. longicaudatus > iR
MNHVERICD P myriotylum. SLEAMAIRE], BLAR Fusarium spp. 38170, 4 1HEFEA 65,
5 B T 7ER AR AR B R AR T I B 2 A0,

& =

ZEATHE B R A R RS 4 7, (A RE D Es,  FUESE LB R 1T 2,
LFGERDE RN 11Tz, MKREREAMEYSATRT . SRR A ) s,
I Pythium wltimum JHEHEEREST (MIIC, moisture holding capacity) B 30-90%5F:, 7
VI A oM IR A2 B RS 8~12%, P. irregulare #4358 MIHC £ 30%E, &1 5%
ZITE. BHHE MHC 5 90 HIEL 45% 7, P. wltimum i 0ol A 7k R 2e 5 A 5
Bify LSRR RERFREEHARR, SHFRSEEERGESCS, L TAeBaER AR ENR
DiE B P. irregulare B, P. vexans ZIHEREIRNAED S MERGEIER, BEEDRME
0, Wi TEREERS, FMEEERD, K2y #EAHERK, REDAEFISE TGS,
HLEETRMU P AN I A2 TR AT, BREIAER TP 2 — 8, SURBE 2R R A,
HE L P R R AR A4 3 R AR I

MBS, S n ol Es g (ysis) B
RE SRR BRI 2 2 7E, HIENEET RUEE T, WSS IEEE N (P. infestans) 5
FETHRETE 15°C, 25 MIC TR TTR{AESRIIND, KEEFEEERT RIET. 78 Phyto-
bhthora  palmivora (P. parasitica) s FTEBLEM R 7] A MR N2 AR T,
RBAFEAE R 2GR, HEDEER, R MmO,

P. ultimum #2 —18°C TrBATF 2 F, RIZ-LMRAE 12 0999, HjpbT R ilEsamE 1
T I BISRIEIRI T 2R SERFILAEARES U0, P.omyriotylum IR
R RIR AR 1 2, WIRERS A, TTREELE F A IR TR,

% E-3

R CBEA TR, —HHMEEE, —SBbiE T, REWFRMRAE D, W Phytop-
hthora infestans ZyFFETHER 12-15°C MR+, 24-28°C KahliBed ., IE 7RIS
HRWCE RRE . DT A ENE 6 R, (B 16 KRB Bk M A 2 80kt 124
BEANHRE 90 9, RIS WY, ERERIRITEES5S 151090 JifR o il ¥
Pythivm mamillatum JRJfI§2 550, HARVERS TREE 28 Sk, T2 — 25
BEEWAL , HAGEEHRE . RIS 2 ERRE U e TR 2 % . 1 Phytophthora
megasperma EfEW- (Helix aspersa) TrR#FRIM, BEHETEE 93%, R EMICITHER

(beta-glucuronidase) A, w[# 52.3% ZEH B Pythium aphanidermatum 23
ORI, TR TR, FBAREEE, IMEEEE S, HER AN EEHRY
SRR T, F R, P DA Al AT O AR SO, PRE S R R, [RAEEER
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FIE A2 RMTIRAD, AT B B e T R,

P. wltimum Ye2 PGSR 11 EA 5, AR SH 38 fhiE — bR R B B
WEEH, 3/NBEETERESD, “E%ﬁ!fﬁllﬁaﬁ:%’_’ (mycostasis) AIPHIRHTL, [
EREZOR L. IRIEFEEIMAG S SR, RIREHED FRSawEE ERNRET 28R A REE
Mg, FEbboREE LS IRTE, ERZEEE T A O, CEERENEYEL ©RMETIR
IEhs, W R a AL A, TR IRHSES 8 2 i o e B ER R F R 2 4 R
FEREH I, RO th 2B R R, WEAEEWE (germlings) 2R IFEES
17,62,58,90)

Pythium aphanidermatum ZIF7ETH 24°C K, 30 @R “@iE” (encyst), WE
BT KT ETE TR A, S 24 QEZEH, JFE 10 e RER B E R E A
BEABRSZEEEEEZEHOCY, FIRARLSHEMR YN8 TR "NHE)” WhTis &
BEFRDEHEZIUERCD, P. wltimwnm ZiiE - EHER 2 DR AR, B

R 12 ANEESY, [ AMEHRIE S 5~8 /hi [ R E AR (Infection peg), H%
SIS A, 2UNEEBANIE, 36/ DR:, W AR, O AT A RE,
BER AR IR R B A T RBIE Z AT EE ™, M2 REACTHIE Pythivm splendes 72N1HA
ZHERET,

BEF2EH

P sk 48 A T 70 PR R R A T 2 26 LR TEn, A IRe R0 AR FHE TR el A i A B UL B vy
FEAETEAT® o Wi T e rh BRI Bt I 7S M R AR R S R 2 — TR S 1R,
Wl T < MMM E 2 E B HE P. aphanidermatum #iERH 40k, RIEVNE: 144mm'sD , {5
Phytophthora cinnamomi F&HEFEFEFHEMD 3 I3 2 A= HEE Oy YR — M ez B,
il Phytophthora fragariae™ SR 0R b2 Bl i HLAE LR, MEElaR, (U0 TR
TR AR T HERE s AR BSOS, BRI bR SRR . W T REUEE)
T SRR R R B R R G MB IR, MR T E AR EHEFRET,

Wk T EER, HIFE TS, —£ whiplash , —7& tinsel type, WEIFH I, 1% &
k" (encystment) B, WEEIRMAGEFER, EERTEE, ClEiRETE, SikRN
I, I Phytophthora infestans %= 10°C LAUFR AT 2 IEEIRREE 20~24 /MEES™, 7210
~15°C W& P. parasitica var. nicotianae'*®, P. fragariae®® F P. megasperma var. sojae
G RIFE 8, 15 B 48 /N, FEAREEEWE T A, W P citrophthora 72 12.5°C IR
24 /P, 24°C QIR LSRR 7°C BRRBEROD, WEEREEABNS, Wi AIANERD, FOR R
ERAEC, B T HIEZL (burst) . BEZER MABUKAERBERER T RS o FHIMELERT
B, WG R e B R IR, PR ARINRE DB AT, S ETE R
TR N BE

LR RUE TG EE N, B —, MEEEMR . BRI R b E,
ARG ST R AR T T, (N MR — e T8, NS — I 2. HE
TR T AR S B R R RN 2 A

WA T2 e Eh AR S, (MR EE . KRR W 2 i, ERSEILE R Phytophthora
syringae ) ZiEs {2 P. infestans FAIFEZERTE QL MR ZEILZFESD o Pythium
aphanidermatum 9T b OO ERUAGTE ZHEFRS T, WETERIEB AR O RS 2k
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%, Phytophthora fragarice ZiEE TS ERIEFZAPICREEET BB, MOl
Wy, EEALEIREA P. cinnamomi JEET BIR RS E, T AMCRMER, &8 30~60 7
“ELRET SRR AR, R 2 TR EE R R, BRER Smm PR BEFE
RSy, WA SR, Pythiun aphanidermatum G R EMF ERMIREH
s3] (0 | BLRERB R IREET | B TEE T, FIAERRREE RS REL B O, BRAFEMm
TSR, B (a) W FinREcRTt » MHRRERERS Y90 , W Phytophthora
megasperma var. sojae, (b) WA THE "B PRZEE, NEEHIEEMEE 2 Pythiun
aphenidermatum ™ REFEHIEZ P. polytylum'®®, Phytophthora parasitica var. nicotia-
nae A AETS AR I T R I 27 SRAETA RS2 B U & TR R R R 108, dae i,
AR AT RARRE TR, (o) Rig5|Hl R TRREE U, P, cinnamomi 2z 7E
Fon A AR LA, (AR IER R, WA RRIRRATE 35 0 B2, P. citrophthora
FEHEF TSR35, MARBIETEMHADF. FHEERHAL SRR RE, KB EE
R EW, By P. palmivora FEARPUEMZFE By REBIR—BLHID,

Rl T3 29 » NAIE Pythium aphanidermatum® $i8, HOFFI=H
i (a) bl 0.01% casein hydrolysate W[5 T EHRENRFBMED, (ER5E “EE"; (b)
1%casein hydrolysate InA 1% BEER &I E 1% BHEETSE, BT AIHEs MRS, W
2 “”; (c) 1% casein hydrolysate JALLEE, Hi#MBIE S 1% K AL, TIERE
“EREY VER, B—pHiEEEL (o) ZIEEH, R glutamic acid, EREEBHHEIE (B, Wik
20 T oIl B 5.4 B 7. HEERMREE (. 45, 8) ABRBHERE, P. cinnamomi ZYEHET
B 0.2~25mM P HE 2 S FEM LS, AR R Rk & BT RE S5mM(280ppm), TR
W AEES 0.2mM(10ppm),

PR AR E T A BN, IR Phytophthora PHRIREEFHFIFRNE, WET/I=
PR ABICHIERD, WIS 0.50A W Wkt BB AR, R %, ERFEL
FAHEE; BHE (FEH) BRMER 0.50A Fh WETHFRAEIESS "ER” #, 2
B OWEEH; CH GRENME), BIEITER 0.5mA B, e T 7EIEMERTR B EIR A R T RElE
Bh {E1R45 “BEL, HeR MBI, %, TEEROMET, HERNEZERE, REE20~40
PO, TN MR B, ARSI B EE R Ry, HRE RN 2
BT TR, 10~14pA BIRATIE P. parasitica var.nicotianae ¥ 2 TUe IR BT, [ Pythium
aphanidermatum ‘8" F| Phytophthora megasperma var. sojee*™ AIRIZMDIGEYT, #3%
0. 1~0.8A BIEAIFERE, FRUBLE P, HEWAR 0. 1A ANESE, HTEHEREER
MR TR, (MBI e T 2 B R, AREERIERS FEET, MTELSRE
g, (AR ESRETZERZ BWE, HilekT 2MElEiRaE.

5 i

AR AR R BB, (MR Rk O B MR, AREE A BEATH AT R, I Pythr
ium graminicola #=tfF 7.5~67.5cm PRI, BB R IR0, FIRHRI R SR
SRR, FIFEE TS AR TR R R TR E RS, {8 90cm IR R SR,
FE 2 S B R 2 B A R R R BN R 5%, SRR R RESR AR Bl o

AP ] B AR RN, BRI AR A e AR I AR, B A R
HIEHTE ARG A B AR ML PR R, BB E B R LR AR, RAREREM R TE |
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W — WA AR . 11 Campbell KBS RUEHUE Pythium ultimum, P. vexans,
P. splendes T P. helicoides-P. oedochilum Ff, BAES P. irregulare-P. debaryanum T,
WiHE 2 Pythium spp. B P. spinosum %, tHIEZERECO BRI BT E S |55 5 RIET 2
Pythiwm [E¥E. HAWHL. HFs. g, HTFSRE, MIUBREAR TS, SHAmEs
SR, FAR SRR S A, '

1950 SEfRBRAATEFI U SREE PO GG 5 5 (selective media), FEFIHIIRE IR,
PSR polyene, FINAMAM/LEZLNN PCNB (pentachloronitrobenzene) | strepto-
mycin K rose bengal, FERILMIVEEEGILIGRE .. BRE . 5 EETRM, Hinlgaisk
REESEED Va7 (gallic acld) JHREEIGIAARE R DB 2 AR, L ks
FERSE T SIE Ak 250 BEE, BBV 500 EEIE AR, BRI ER LR NS
8, Bl—igSR A ITE FEE, IR THEESERGREP. acanthium~P. aligandrum T
'y P.wltimum F1 P. vexans, Wi Kerr EIREBEWEER P. afertile. P. aphanidermatum F
P. dissotocum~P. perniciosum Ff140,

S B R R T, TR RN Kerr ISR . WA R,
Campbell KBEEEIEFE - WNMETFHEMEEREEE. SAUERERA R NEE 2R R
B RE, ARELDERENEEE,

B B

P — DR A, REE A IR T R R R TR R AR T A O, TR IR RS R AR R R R 7R
FEEE, RILAREEAAREKIEL T, R EER S 2 (BT REIR I, /NTHAR AT By B
EWFERIGTE SR BRI A, NI,

17K% F3 chloropicrin BiibHkE, ERIFRMG, FECRBWIKEEE L2 BRI E ¢
8y, ARV RIS EIR T, BATREE SR TS R R, TSR ) — R R R M O R B
SERT MG, RS SEE M AR B IUAT AT S B, T SR PO R, R At R B R A
8y, R BB AT ML AR 2R, AR R R ey 2 8L, TR
FEBHMFAE, AAEEARGEATEEZ P SATIGE, MR A EIZ R, o
H B RIRE, R EIRN 10, Dexon FIHfh-HE BB ARG AR, RIS AGNIEAE
ZHEEEELUY HEEEREZ L ERES. BE, REMEREMES,

RN, B R AR MR B R BRI, HREFEL AR 2 BECD,  RTLE AR R
fl R B R A AT AT S, T RRERIN_LAR By o8 TS B S S R T Ry o5 R i, b
NRRFEERE 2 ot "(virgin soil) LVERINE IR Phytophthora palmivora i
ZORITSH RIS, MRS B R W BN RHRE BT RO, FORIEBER (mycor-
rhiza) %45, AMIHEEZEATY, BiAbAETEZRE, —RIEERERE, MR,
POHVERES, TR B YR, SR DL AR R P e B g (55,040 1000 SRS AR 2R
BRI RICARTRES, [N EE H R P,

T VERE TPl AR B RS, (LR 2 A R B, PRIESRPB B TR . SOR R VE4ris
BBk —, BRI MRS RS, BRI 2 R,

SRR chloroneb (1,4-dichloro-2.5dimeth-oxybenzene) FAiEeE g 7E24E
Wi, REBGE P. aphanidermatum BIREZFEN . Tl ZRE K rye grass 2%, WALAIR
T, R E M, A E D, Captan, ferbam, thiram I zineb &35, JR7EH
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SRABE VAT 2 SR, Thiram-captan BAWHLR:, MM ZMEELIHL.
aphanidermatum T2 AW 168 WUEKERH B EH LT SHE LTI 1.2
Vel BRI PSR A 2R, ARTR RIS b2 R A, MEHM. T
o, B, HTE R S, A R M B A0, WLkl
RSN, TR, PR B S257,
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