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RE N FEMBRBELZXNTEAANRERENBREBAARER P LERE I MEERK, LT 6 M, H
A KGR IE LB Phytophthora citrophthora 11 3% , JE R E P. nicotianae 9 ¥k, 7T P. palmivora 7 B, HHEE
P. capsici MK E P. drechsleri & 4 ¥k, IBELT P. citricola 1 8K .
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Phytophthora species infecting citrus in Guangdong Province

CHENG Jia-zhuang' , WEI Xiao-yan!, FAN Huai-zhong?
(1 Guangzhou Chemical Industry Research Institute, Guangzhou 510430, China;
2 College of Resources and Environment, South China Agric. Univ., Guangzhou 510642, China)

Abstract: Thirty six Phytophthora isolates were collected from invaded tissues of stems, leaves, coleoptiles,
roots and fruits of cittus. Based on the morphological, cultural and physiological characteristics, 6 species of
Phytophthora were isolated. Among them, 11 isolates in Phytophthora citrophthora , 9 isolates in P. nico-

tianae , 7 isolates in P. palmivora , 4 isolates in P. capsici , 4 isolates in P. drechsleri and 1 isolates in

P. ctricola were identified.
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T F HEREFEEA, RHE,EE. H
AFEEEEZEBEEANE,SIRER, XA NEE
B B A R RE S AN AR SRR —
MR 15% ~30% , 1~ 7B K 50% ~75% ,  ZE 90% LA
L RN Z B, RIBEN 20% ~ 30% , 1 5
k50% . BE 5%, BAREBMERE. RERENN
FCR AHBAEFERBERWEN. HRE, 2
RAHEMBHEES 2 & BERRERKAR
WX, EERERARNT . MR L EER
EHABZEABR. MFEHEEERBEWT
FHIITH R R MBAGREESREFTEENKSE
MR, EEX T AMBE LAREEREBT T B
WE.
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W) JERAS(BHMES B RPHEEBKX (Y
£ . ZR)EHHTHE R REB(LIE) EH R,
EfVEM . T TR NS, WERKENS
BOE R AR, AR E R BRA A%
e, BAXBEKHBREZR, REHAXERKEERT
WHAREEAKS, FNFEZFLITRLA 5 mmx 5
mm /N, AREHREEBAMNEOEREL, &
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V8 H AR PIER. PEBANEERELER
gtk , 3 LG 45 82 P ok B b B A 4% SR L s et | E
HESREEREEA.
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2.1 FEERE

RBE AR SEF RIS, TR
MIESMREE AR ENEMES BERT
AL BHLWEKRESEMRE R, S B Newhook,
Ho A& K EL- VI &%, BB E T RAMEN
36 MEBEREBKEER N 6 1 F, BHUEE Phytoph-
thora capsici WG LT P. citricola WG BB EE
P. citrophthora HE R P. drechsleri FEHAEE P.
palmivara FIHEESZE P. nicotianae .
2.2 Thinig
2.2.1 BMWMEE P. capsisi RIMBEHRAE CA B3
EL HEEHHRIMER, AEEEN. SEH
“H2~9 um, BEHLEY, RAE &, BRLE
ERF. 7€ V8 It & E i R P, WA T AL
RERTFE. AEECRIBRIHASHOLHRT
BEAS KRDERER, MEE, KERE, PR
M , BRI, K/hH(41.9~78.5) pmx
(24.4~45.4) pm, ¥ 51.7 pmx 31.2 pm, K B LT
¥Hh1.7,AEZEHAR, B¥HE, 240, BRNAR,
BE1.7~3.5m, F39 2.6 pm, WAL 5.2~ 7.0
pm, F39 5.6 pm; L F B 5 BT, BB, MK 17.5~
75.4 pm, ¥15 46.5 ym. X FHRT-ER S HF LS
B, IR ERIE, B2 24.4 ~ 33.2 ym, 15 29.3 pm,
MR R FRRE, HE 19.2~27.9 ym, ¥ 8
23.1 pm, AR SUOR W AY M AR B A, RERIB BB,
K/AK (8.7 ~14.0) pm x (10.5 ~ 17.5) um, F3
11.1 pmx14.4 pm. WEARKBERS 35 C, &K
12 °C, 5% 25~28 C.
2.2.2 MBAERE P. ciricodla RBBERTE CA ¥
FrEL BEERER,FLEYS,H5~7 im, 7
BAL R4, R IR K, R RBEERT. AEE
BERAHON. MRS ATA, WERMHEE, £
BRetE , K /KR (31.4 ~ 62.8) um x (22.1 ~ 47.9)
pm, F3# 47.9 pmx 31.6 pm, KR FH 1.5, BF
FLE,HE2.1~3.2 pum, FH 2.7 pm, HEHRALIFE 5.2
~10.5 pm, 3 7.0 pm. MFBREREE, DB
%, B, FIRECE, RIFSERIE, 542 22.1~33.1
pm, F3 26.5 pm, SMEEE 8 BRI T BRI, H 2 18.9
~29.9 ym, F 3 23.8 ym, £ WA B WA, R
¥, KN (8.7~13.9) pmx (7.0~ 12.2) pm, 3
12.0 ymx 10.5 ym. B AKBERS 34 C, RIK
7 °C, B&1& 24 ~30 °C.

2.2.3 MBBBZE P. cirophthora RINHEKRTE

CAEEFEL HHRELBMRIMER, SEHLE
PP E H6~8pm, —BHNTumEH, R NLEL
RE, FRILBER Y. HRBERBESGHIBR
FU 4 B B 2 T T BB AL L BRI SR AL
T, B, K/ANK(28.4 ~62.8) um x (26.8 ~
38.1) pm, F1J 48.8 ym x 30.5 um, K WL F ¥R
1.6, U, 14,0824, BE3.5~6.2
pm, 8 4.7 pm; HERLFL 5.2 ~ 8.7 pm, F1 5.5 pm;
BFEABRE. SEEERMNER, RLEESE
. Bk KBERS 32 C,B{1K 12 C,&E 14~
28 C.

2.2.4 EBRAE P. drechsleri AIERTE CA I
FELAEERGER BN — SEHLHERE
¥5, % 4~ 6 pum, K EEBT B BCBRTE 24N B0 ) B K
#, B2 10.5~24.4 ym, ¥ 23.5 pm. FIBEEE
WY, A, EERBTERKERTE,H
KIS ETE , TR R, T e 1 E , B ER
E8E, B EEF K, K/ (24.4 ~78.5) pm x
(13.9~40.0) pm, ¥ 52.8 pm x 29.7 pm, K 5 HF
¥% 1.8 pm, HEFFL KN 10.5 ~ 20.4 pm, ¥ 15.0
pn; AFRAGE, EARHAR. BMSRE, &
#%£20.9~41.8 pm, ¥4 30.2 um, BEH . SIRFERIE,
BA BB E, HZ 16.5~36.6 pm, F1 28.2 um,
. OEREL,ERBRERE, (7.0~ 34.9) pmx
(8.7~24.4) ym, ¥4 18.2 pm x 15.5 pym. WA K
RS 36 C, &M 10 C,&i& 28~32 C.

2.2.5 WMEHEE P. nicotianae van Breda de Haan
REEKECARFEL HEERER, REFHZ
BB M 3.5~5.0 um, RAEFZE /M, T RERIP
BARELBRE LR EE R REZ. BE
TFERTE, A £, B 26.1 ~40.1 pm, T3y
32.5um. WEERIESE L SMOE. ATEE
5P GERRE S B AUE , B R , A EE A& , K/
H(34.9~69.7) umx (24.4 ~47.1) pm, FH K 47.5
pm x35.3 pm, KR FHH 1.35, RABIRE 1~2
M EEHX3N~52 pm, FHH 3.9 pm, HiFL 4.5
~6.0 pm, F39H 5.5 pm; AF EA LT . FLIP 852K
7%, B 20.9~31.4 um, %34 26.5 pm, BEH; JPH T
B, A& 17.0~27.9 pm, FH R 21.5 pym, JLF
s MERR A, BT BUERRTE , K/ (10.5~ 15.7)
pmx (10.5 ~14.0) pm, FHH 12.3 ymx 11.0 ym. B
KRR 37 C, 8K 10 C,Bi&E 24~30 C.
2.2.6 ¥AAEE P. palmiwora RIERTE CA B
FEL HEZHRR, KEFLRD, HAERH,
B¥E, R2~5um. BEBRFRE 4, HE, T



#24

WERBE%. T AHEGEERR 33

4 ,H# 20.9~31.4 ym, V3 28.5 ym. TWBEELH
MR RS AR WTFRE NI, D EBER
KT, B R, K/NK(24.4 ~54.0) pm x
(20.9~34.9) pm, ¥ 45.5 pm x 28.3 pm, K T L F
¥H1.6, LKHE, 81,5 2.8~7.0 ym, FHH
3.6 pm, HEFFL 5.2~6.9 pm, F¥ 5.7 um; WFEK
BB, BEWN. WK 1.7~52 m, FH2.5m. 5
ER R R E KBRS T, RONSRE, 5ER
4.4~34.9 ym, ¥ 26.2 ym, W A THE, B
21.0 ~28.0 um, F#7 22.0 pm, A FE2S . MERSREIA ITER
FEaEETE, K/ (10.5 ~ 14.0) pmx (8.7 ~ 14.0)
pn, T3 11.3 pmx 10.6 pm. WLAEKBEREM C,
AR 12 C,&iE24~28 C.

2.3 MELSH

M REME T BBEZED 36 &%, H P,
MEBE T 11 8k, 5 30.6%, ZEFEFTAERE
WH 7, i) AR &AL BB R K
IR EREMEHEE, S FEOMTH, &S
25.0%M 19.4% BiEH HEEBMRE, G ERE
BLEEEE S, ] 1 ARG M BRI A AR
EMWEREENF 45K, &5 11.1%, HEHRNE
ARSI E M A L BB E, AT E B
BIRITE ML RMEHTER, HERH KA X
FE s MEAEREEN L3R, 25 A NEENRE.

7 5] 98 25 B 2 B, R A 0 R R BR A A B P
RRIBRE S B EARE AT IR R —FMasA
FEEARAMAER, EREERANTFHULER
Z.RW, NREMBRKRRAA T A EBNES
Frag 27 R 5 B i AR BRAL B 0%, T S A5 A Fn
BERAMEXRIFAHE, FE—EWAETE. B
RREMR S RE BN, B vk B R L85
BYREIMEEEEE AERENRHEEE. 5
Mg 2R R YR 4 R4 B B R B Rk — 3.
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HEMBHEES 102, BE LHILA.
A RMEREN, S K, NEMBREES 6
T BT MR MR E K
BEEMEEMPESE. HhMEREEE
EEMAEEERLTEME. kANE Yy rEy
48 AT A I 338 v 43 B8 B BOHUBE B 9 OE D X A 4
R BRI S . AR B B
AR AEBIZEERMN L EEMET R EHR
R BRI, XM E S — ST KB . &
B BRAEBERNABRLE L oEBRN, W

BRI E R BN R T, HB 8 &R, 6
MEEEMBESFSHEEDMEX, X5 . M
AZFEENERFREUE, BR BEREE
MBRAB N EMBOREFAZ R AP
B SRS R K B, {E ph T B0 B A Y e
ZLETAREE R ERB B E R SRR /AR
WOREE B9 S0 7 A0 2458, (6 T 1 2 X A A 1) o 3
RAEZM. TN, BARARE S (RARE) i E
ERLRFRBREA FRBRAY R4, B
TZER W6 b 06 1254 4 = S0 B, B b o L B SR 00
HEHARSZHENNWER, XUREREH
LB B REAAE A, IRRE T, KAt
TEZGB A G150, TATH AR, A4 B8 M M 35
EMRERERE.

SEH:

(1] &Kk, EXH . F&8. HEBERE(]). AFEER,
1986, FI( 1 ):31-39.

(2] #®»mW. PEAEHLACIM]. L3 8 2% HAR A, 1979.
34-39.

[3] ANN P J. Species, mating types and pathogenicity of Phy-
tophthora distributed in citrus orchards in Taiwan[J]. Trans Br
Mycol Soc, 1984, 82:631 — 634,

[4] RFR,PAM, ZKE. HBEHEREEENIES
(1] MYBEPEHR,1992,19(2):186-192.
(5] 3% 45,.#¥BE, A%k ODNHBEREREFEHER
FABIE[)]. MYRBE¥IR,1994,24(3) :259 - 263.

(6] FIFHH,BRZAKR.BMA. BEEULHBEERNLEE
BRXERFE(I]. MYREFIR, 193,23(2):179 -
184.

(7] XBRBHB. IARBAFLABINEERELEY
2B ()]. R KSR, 1994,17(1):121 - 123.

(8] MZOH, A, BEB. MM KHEEARORE
MBFIBEIRR[T]. FEME,1989,18(1):37 - 38.

[9] NEWHOOK F ], WATERHOUSE G M, STAMPS D J. Tabu-
lar key to the species of Phytophthora de Bary[ J]. Mycol Pap,
1978, 143:1-20. :

[10] HO H H. Synoptic key to the species of Phytophthora[.] ].

Mycolgia, 1981,73:705 - 714.

KAkE. PEEES: BEAM]. bR BEHE

i,1998. 139 - 191. ‘

B, M. TR RN REREEH K

FE[]]. ZERIKEFHR,2002,17(1):21 - 23.

%?fﬁ,ﬁiﬁlﬁh,%iﬁ,%.ﬁﬁiﬁ%%lﬁﬂ@ﬁé

R []]. MYRE ¥ ,2000,30(2) : 181 - 185.

BEHE. MK E RN EE S & HBR A

()], WY, 1992,18(1):12 - 13.

(HZEHmE Aia]

[11]

[12]

[13]

[14]



