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Isolation and Identification of Phytophthora capsici in Guangdong Province and

Measurement of Their Pathogenicity and Physiological Race Differentiation
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Abstract: Five isolates collected from different pepper-cultivating regions in Guangdong Province were de-
termined. Based on their morphological characteristics and symptoms after re-inoculated to pepper, these
isolates were identified as Phytophthora capsici Leonian. The sporangia induced on CA medium were mor-
phologically similar and most of their shape were ovate or elliptic, with obvious papillate. The mean size
of the sporangium was 40. 8-45.9 pm([) x23.2-30.9 pum(b), with [/b ratio 1. 4-1. 8. There were evi-
dent differences in mycelial growth rate, productivity of sporangia and pathogenicity to pepper among the

isolates. Physiological characters test showed that one isolate belonged to Race 1, 4 isolates belonged to

Race 3. Race 3 is probably the superior race in Guangdong Province.
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HH BRSR S B BRURE R BL AR R ) SR w25,
HR/KESEHEE 12 h L L, SR E VI BUR 3 R s
2~3/NRETEHHE MMERE(CA)PR(EE
R 50 mg L AEEIE 50 mg  BHR 5 mg FI4E>
100 mg . BH# b 200 g ¥V BHHE 20 ¢/L) £,25 ~
28 C #5572 d 5, hBUEE LG H 20, HEE
NEFEMZGFE CA R E L ERMRELG T
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Tab. 1 Origin, host and infected tissue of isolates

BRAR HEAH

% &S Rt Famn

infected  date of
isolate  epithet origin host/variety ] o

tissue  isolation
Pc.1 ZLT0566 [ MhehikEE /T 2S5 HE 20050506
Pe.2 HZ05628 EBMHEREK  BE/EFWE KR 200506-28
Pe.3 ZHOS7S B[] BN 398 FR 20050705
Ped 120579 HEMAZEE  HHUEW4S  RE 20050709
Pe.5 YD05720 ZEEEFMIER  BH/AE R 200507-20
1.2 FEEEE

LB IRTE CA E5F & £ 25 ~28 TR 3 d
JG VI EE NS d =4 mm MEZIEE CA FiR
o, TS 28 CHHIR T3 ~5 4, R WMER
FHEMEENRLZESEE. MFRESEKECA
B LKA ERE FESER TSRS ~
7 d,BPEKEMFRIEM, B £ TR EZIR
MARE S, K 1 oL, HFEHEEORIRG T2,
RIETE BB T WM FRIE, MR/ AR
KMARSTE.
1.3 Fa4RKERSEREHNE

KBRS AP T OMA (33 /- 60.0 g,
BRPE 12.5 g/L) TA( FEFh 1 200 mL.CaCO, 4 g 35 fs
20 g/L) \PSA( E4438 200 g JEH#E 20 g BifE 20 ¢/L) K
CA b, HREFEEM 3 M(d=9 cm) ,BET25C

TR 4 RGNERILEE 4 MR 5T
A7 2R VBB FILEE 25 CEIREFFAE Nk
RIS 7 4, UBRBETFEER. REERKE (10
x10 f58) TEIMAERER 4 ML F#
e

1.4 BRANE

1.4.1 BRX&HE5FE  HH8 MBE(E) WM s,
Bl “Perennial” \“97031” \“T"# 2 5" . “FHI&¥ A",
“EREET C“TEMLT 57 .€198-1-27 () AT
(FHH) SN EARBR I E. REBHEE &
(hxd=7 emx3 em,100 ) B, RBRFHEEE
PR AR (R 3: 1) MR &Y. M FHFETE
25~28 CTFH#EZHFE4~5d,T20054FE8 6 HF 15
By 2 B, BB 1 -2 RO M7, 984
KEWFH— O ITEE, FERE 15 48
6 ~7 HHA(30 ~35 d) Bf .

1.4.2 #ERBEAHSLARAE W12 HETECAK
FE(d=9 em FFRIL) LiESMFE, IMAKEK
20 mL, A 4 CHAEFTR 1 h, ZIEBEZRREME
WEshIEF R, AR R T B i shF M EE
W ERFHT 2 x10° mL - A BRI, R,
BEEETTEK, HERSRTEERES 1 ~
2 cm ZE/NEA 3 mL MIFESIA T BEFER, RIE
12 h DL k. A R A 30 ~ 33 Bk, LU & A
FEEA 3 mL E/KERT R, 8 H @ Pk RIS R RE
T, 0 A (] KA N R R AR SRR 25. 1 0
37.0 C. #MIGEEE 3 d #HICE[ 6] K- BARHERE X
WS, IR RE R

1.5 £BENMSUETE

1.5.1 %53 F 3 EHFFHUMERARESER
LR SR IR A, 4 A KB A8 “ Barly
calwonder” . “ CNPH703” ,“PBC602” , “P1201234” ,
F1“Early calwonder” R EHFER, E=F98&
BARBIPUREER (K 2), HA G R A/
F# Race 1.Race 2 /% Race 3.
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Tab.2 Physiological race characterization of Phytophthora
capsici

£ E L3/ physiological race
differential host Race 1 Race 2 Race 3
Early calwonder S S S
CNPH703 R S S
PBC602 R R S
P1201234 R R R

1)S: #AE R fm A
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1.5.2 A0 FAE EHFEFTE . FNERE
TERESREMNTES 14 PRERTEMAR, &
FESH T T 1 x 10° mL ™', U HIF L 6 ~T
MBS BEAT EER, B AR R R R F
B—%5HFE30 3B KR, EMEEEARAE L RE
HEEEREO, LIS 21 d HENEKRERHER
TR AR A A T/ AR IR R, K FF T RIS BRI O
T B >20% F NIEHRE, RRE<20% 1
HPUREL.

2 ZREHM

2.1 FTS4SE
AT ZR5 1~ # [X 4375 4 4k 1 97 R B i AR E CA

BHRELERI G, FEE06,5 Pe 3 BHRNE
BB GRS, Hofth 4 DR, 2R, £ K
WA AN s, Tobs , S (B 1) .5 DR
BWFEILSEL, ZNREFHKMETE, RE 6, 5
R, A K ZHOTRAR BA RS I RV
B4R, SO BCX B IR A= L DR FE &, 3R B N [F]—
EEEE. S MR T RN K MARE LT
BEARGHEESR BFOEEREZRA R, T
FEMFHIK 40.8 ~45.9 pm, 55 23.2 ~30.9 pum, K5
Eh1.4 ~ 1.8, Ml FEAK 32.4 ~35.6 um, L EKH
5.1~5.9 pm (3%3) . ARFABELMHREY B 2107
B JEFFILFE R/ K B & i e IR 5 W e H
HHEMUEEE R Phytophthora capsici Leonian.

1:Pc. 1 B ;2:Pe. 1 ££;3.4:Pe. 1 JUFHE;5:Pe. 3 1Y ;6:Pc. 3 HLFHE;7 : Pe. 1 SUALS ;8 : Pe. 3 WESIFREK
1:Pc.1 colony;2:Pc. 1 mycelium;3,4:Pc. 1 sporangia;5:Pc.3 colony;6:Pc.3 sporangia;7 :Pc. 1 double papilla;8:Pc.3 released zoospore

Bl 1 WHk Pe. 1 1 Pe. 3 MBI RATHRLS

Fig. 1

Morphology of colony and sporangia of Pc. 1 and Pe. 3 isolates
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Tab. 3 The morphological characteristic of sporangia of isolates

g7 7 sporangium HARF height AT length of

isolate I/ pm b/ pm /b of papilla/um sporangiophore/ um
Pe.1 25.5~60.5(45.9)® 20.5 ~40.8(30.9) 0.7~2.7(1.5) 4.O~8.6(57:9) 18.2 ~55.8(35.6)
Pc.2 20.8 ~60.4(43.3) 19.4 ~66.2(28.1) 1.0~2.2(1.6) 3.2-~7.2(5.3) 20.0~58.2(35.2)
Pc.3 30.2~60.2(44.4)  20.0~38.2(27.7) 1.1 ~2.5(1.6) 3.5~8.0(5.4) 15.8 ~65.2(35.1)
Pc.d  21.6~58.2(40.8)  20.4-~36.2(28.2)  1.0-~2.4(1.4) 3.2~7.3(5.4)  15.2~58.1(32.4)
Pe.5 31.6 ~66.4(42.4) 17.5 ~27.8(23.2) 1.5~2.4(1.8) 3.2~9.2(5.1) 16.5 ~65.2(35.3)

1CA LAFHBT £2) 85 AN FHM
2.2 HLEREXRER

5 ANBEER B 25 C T FARESRE E 1
AREENRE 4, FRREARRIEFRE LA RKEE
B2 RE,5 NERE 23 UUTE OMA ER A K i
P (BT 22 A E W, 2 CA Hil PSA, RIJE G

WA SIS W BT R, 7E TA EAERKERIE,

HEBREDKANE. ERZEERTE 4 MHEFREL
JUFAER, WA K ERE  Pe. 1, Pe.4 K Pe. 5 B
FREAR L Pe. 2 #1 Pe. 3 ERPR, = ZHZERAK,

Pe. 2 EHREIAEKEAIRZ , Pe. 3 FIMRE K RIE.
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Tab. 4 The growth rate on different media of Phytophthora

capsici isolates from Guangdong

-~ ERERER
. growth rate at linear direction/(mm - d™)
fsolaste “OMA  TA  PSA  CA P mean
Pc. 1 15.6A 9.3A 10.7A 10.9A 11.6
Pc.2 15.0B 7.4BC  9.6BC 10.6A 10.6
Pc.3 11.7C 5.7C 9.0C 8.8B 8.8
Pc.4 15.5AB 9.5A 10.7A  10.9A 11.6
Pc.5 15.1AB 8.9AB 10.3AB 10.4A 11.2

-3 mean 14.6 8.1 10.0 10.3

DRAF AR FEAFAREE £H (P <0.01,Duncan’s
#,n=4)
2.3 FEREEALER
FE25 CTFIET HHHKAE 4 HEFELER
FEAEMTRERAES,NE 2 TUER, REHRREE
FELRFEEFEEAEER. Hik Pe.1.Pc. 4 F
Pe. 5 HRIE CA L BESTENBTERIES, &
OMA I TA FRZ, 7 PSA LiES AN FEK
£/l ;Pe. 2 il Pe. 3 BRI LAZE CA OMA } TA Li
SEENETFERR S, A2 ALHEER &

£S5

PSA b [RIFE=F /. SRR M= EE ST E,
Pc.1.Pc. 4 1 Pc. 5 EHEHIEE 13058, Pe. 2 IRZ,
Pc.3 B3
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Fig. 2 The ability of sporangia production on different media of
5 Phytophthora capsici isolates from Guangdong
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Tab. 5 The pathogenicity of Phytophthora capsici isolates from Guangdong

RS 3 d FHHHEL index of disease 3 days after inoculation

Rk AR I'#2% BEEA FRAE BT 5 #hill ¥
isolate location Perennial 97031 198-1-2

Guangjiao No2 Gaofengyangjiao  Liizaosheng Maojiao No7 Qlemen mean
Pe. 1 T M 3.0HR 33.9MR 50.38 55.8S 62.4S 58.28 61.28 60.6S 48.2
Pc.2 HM 2.4HR 14.5R 25.5R 57.0S 57.0S 50.38 34.5MR  51.5S 36.6
Pc.3 e 0.01 6.1HR 2.0HR 18.2R 15.8R 17.6R 27.9MR  40.0MR  16.0
Pc. 4 #M 0.01 4.8HR 33.3MR 35.2MR 55.28 49.1MR  61.38 68.55 38.4
Pc.5 il 1.3HR 29.7R 41.2MR 48.5MR 56.45 52.78 57.38 56.08 42.9

1)1. %% ,Dl=0;HR: &4 ,0 <DI<10;R: 45,10 < DI<30;MR: ¥ 4,30 < DI<50;S: £, DI > 50

16 BV 1 1E D9 tm HE, B R BOR 73R 55 M F N
Pe.1 > Pc.5> Pc.d4> Pe.2> Pe. 3, Bl BT
MEZ R BERBUR N RE, 2300 J1 & 55 M3k
R ARE 3, HIRBEEERALEMN E %, B
BRPR B0 ) AR S 255
2.5 AINFHEF

IR ER SRR T 5 & R PO E R U L3R4t
HIEF EEFHEST R S N EMEEEERET T
HEFE/NHEE, HERNFE6,Pc. 1 Pe. 2, Pe. 4 Fl
Pc. 5 E #kJ& Race 3,7 Pc.3 J§ Race 1, REFE F|
Race 2 ,Race 3 Sl BARE R 80% .

R6 HRAE MK RS R R R E R R
Tab. 6 Identification of the physiological races of Phytoph-
thora capsici isolates from Guangdong

S RIZF ER R reactions with hosts

4k
ke Ealy  CNPH703 PBC602  PI201234 HR
isolate result
calwonder(0) (Race 1) (Race 1,2) (Race 1,2,3)
Pc.1 S(100.0) S(100.0) S(90.9) R(6.1) Race3
Pc.2 S(100.0) S(100.0) S(93.9) R(3.0) Race3
Pc.3 S(100.0) R(12.3) R(6.1) R(0.0) Racel
Pe.4 S(100.0) S(100.0) S(87.6) R(3.3) Race 3
Pc.5 S(100.0) S(100.0) S(93.9) R(6.7) Race3

1) #RA BB A A B 21 d 8 E R RS R
R: 45
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AP RBE T AR R XA S AR
T T rBEE, a5k 5 M EHRE CA LER

PAERNBTREESHFEMTYNEHABER, X

BANE LD MR =% M A B R R
R, T ENTHE A BAEE R Phytophthora capsici
Leonian.

ST R B, BRUE R B A R EARAUE 9
BHBUREESR, T EFFAE /N L. Oclke
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R/ NF

AR E A 5 M ERUEE R ERE RS
B BEERER BRESFTFRRANEFEEZE
5, 2B BTRER Pe. 3 HHEEEZ2EREHE
R, HEA FITHAG 4 DEH. Pe. 3 BRI 22 RT
TE OMA.TAPSA I CA 4 MERELEKEE, M
HE=mEE D MBURE R ZE. HEMERETRS
REPORENERN T EHFTLEE, FHX WK
4 Race 1, HAth 4 HE#K)E Race 3,Race 3 4 K&
B, IR AR BRBUZE B E LA Race 3 9L H
/i R AT BE S Race 3 HYSRBURHE R ™ BE )
Hx.

RIBEWEEAR SRR OXNEBHBEE
EAEENMRMRSE R, EFRERE & BB

YRR A 3 /N DL Race 3 (7 HE %, [IBT AT

TEFTHT 5 H) BB 8 BU TR o & B BRAR S A= 38 /N Fh
Race 1.2 71 3 MR H Z ML AL, BIFT Race 1
FIBABPLIR ] fE A XF Race 1 FILHLHE, W4T Race 2
PR R AR X Race 1 FFI S E R P, 3T
Race 3 MHLIR N E A XF Race 1.2 FPMESE R HIHT
PER AR o BAR R B Race 2,18 ALK 11U
B S FPXF Race 3 1 1 WHLERIE , FFERFE

Ff . E, T IEAT A X BB fm bt
AP AR AR, B K A Race 3 #EATH0ME 4 FHL IR TG
¥, A B RERAA R R G5 3 F A/ NP
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