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1. AELEDEE

A& S 2 W (Phyllosticta citricarpa (McAlpine) Aa) , B A A% 22 595 195 )
RIEEMWEE (Citrus) « BUB (Poncirus) « @&H5)@ (Fortunella) I RAZFh,
TE R BEAT K ARG I — PP BB o B TS (Citrus aurantium) S H 2585 Fh, UL
BT (Citrus latifolia) A&, FrA i AGFRE PR IR #8 IR 9%  (Aguilar-Vildoso 5%,
2002; Kotzé, 2000) o ¥4 (Citrus limon) JHZ5 5y I, R ke A A 2 %00 5
B N8 b X5 B 26 3R I 98 35 R IR R A A S AR A

M AR R T B B0 SRk A2 1895 AEAEMUR M WAE ¥ K4 (Benson, 1895) .
HAT, EAEIEM. Ty, B, PLRIESE ARG 3 — LM g~ X k4 (CABI, 2011;
NAPPO, 2010; Schubert &, 2012) o FERM. HSEPHATINED EEHb X AR TE A 1200
(CABI, 2011; CABI/EPPO, 1998; EPPO/CABI, 1997; NAPPO, 2010)

M A I A8 BRI R B s e G T g R AN R A, AR ARG SR S AN T A A R
mim et (Sposito, 2003) o MEMR Y] FEOR AR L% (Kotzé, 2000) .
TR R R 2 LT A R T R A A, BE A R U B IS SR S AT BR AR A L
(CABI, 2011) . H4k, WERIHERZ G TEREIRD A 5 SLE 12 5 AN A% e 30 18] 475 7T B
KU HEIR (Kotzé, 1996)

MG B BER AT Z R B AREIE. B EAMTREFRE R4 (HHRE. K
VR RE 4D« AR AR A, DL SR SR R | AL T 5 242 G BB B
(Kotzé, 1981, 2000) . fEFFMAERERTLE NI, RAEEMH =4 mgsEx
Pl 7R FERGE ERNARETEL - NFWRENT, WieHMmERER E
B At A AL IR S R S, B AL P R A o P ik 8 LS AR AR B, A A
M BRI AT AR R EER R IR (Kotzé, 1981; Spésito 55,

2008, 2011)

BO2ORE2IR CE IRHEH BRI AL)
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EEFAETE M G R E 40— 180 K, WA IR T R AIIE R AIE, DL Y I
IR (Kotzé, 1981) o fE—SL[E 5, MG AFEE<hidk, 1A — L E 5N
ZETPENLY, X R IE B AE B A . od TR IR E A 21—28C; KT
7CE T 35CHREASIE i #E5% (Lee and Huang, 1973) . T 3EHIT7ERF IS
B, AR SR B ER KR KB (Kiely, 1949a; Kotzé, 20000 . T 21T
FE TR0 52 % L 52 (Kotzé, 1981) o 1 3E 16 1 4 o ) Be il 3 B 2 7% b
1.2cm &b, HAWBLEFFEMIE, HRMREAHTT (Kiely, 1949a) . 12 L1 ¢
GG THER, 8t 4—6 1 H, HEEHR 6 N2 HE, R A B HYBER
(Baldassari et al., 2006) . fEELPE, PET “Valencia” A1 “Natal” fFh iR sLE /DA
T5% WAL ML v% 24 FJaib =B, M RELWELCLIEF 5—6 H K (Baldassari
2, 2006)

RYE, HEATRICRES, BEERLEEKRINH, REREZNMAESS
HILBH B EIR (Kotzé, 2000) « A MEEEHZE 10 ™H KM (Truter
&.2007)

KA EMTFH AR TSR TRL, . Mt RWE, EELEES
(Kotzé, 20000 . EATA]BeMIRIEINE L, BANZRGE EERRR LT
JEOR B BER 4 A B B CAgostini %%, 2006; Sposito &5, 2008) o MEAEM & H
WH N T TN B, #F N Leptodothiorella J& (Kiely, 1949a) . /NrAfl+
B BB RRR N “ M T 887 BBt (Kiely, 1949a) , W fER3ET A m L& L.
SR, AN AT AEME M RS A F P R M ATE .

2 ST GRS R AR GG B, AR S B R R 2 SN .
LW R LL A B 2 M R AR AR A BB (Kotzé, 2000) » — AR, MM SER
[ea) 397 X35k F) 47 30 2 0 52 AR G v R B A ST A R T FE AT A SR SE - (Kotzé, 2000
Timmer, 2004) .

EAFESR A, LR RSE, sS0CEMRMRERE (BE4A<2 mm) 1755
AT AR RS B, WRAAERZEYBI A IRIER, JCBUR RN A E E
M % W (Phyllosticta capitalensis Henn.) (VLETIRFR AN R EK BE R (Guignardia
mangiferae A.J. Roy) ) (Glienke 5§, 2011) . Baayen 5§ (2002) f#iid ¥ & &8 £
B ARG S W X IR IR . TR EN D T SRR B4, MG SR
51 FRRE R 7T BE A AR AR I S B B (Phyllosticta citriasiana Wulandari, Crous &
Gruyter) 5l MPAERIEVE, J5FHEZ —MELfERmms, Bt AEMT (Citrus
maxima) AR (Wang £, 2012; Wulandari 25, 2009) . WU PHAH G I 22 B 5
AR 475 0 S O 25005 14 AN IE 28 . Wulandari 25 (2009) $#538 708 P A AR M 5 B

(B PR RS AL FIM£2TR
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HHS A A7 & A7 B0 77 AR R W X TR IS 95 B M0 T A R AE .
RITHRIE TPt E A M R EEE R . T EMEY SER® (Phyllosticta
citrichinaensis) TEMT- M B 52 A S8 4 €10 S IR 2 2= el 1) /) 2R 0 4 € 111
TE o 1% R AEAG T AR IR S B 5] S R 2K U A R 4 (5 25 JE 8/ AL B
(Wang %5, 2012) . EPUMIEM S8R (P citribraziliensis) & 1% B PUM G R EY)
i e AL — A N AR (Glienke 55, 2011) o

2. 4-KAF &
24 Phyllosticta citricarpa (McAlpine) Aa, 1973
F4: Phoma citricarpa McAlpine, 1899

Guignardia citricarpa Kiely, 1948
Phyllostictina citricarpa (McAlpine) Petr., 1953
Leptodothiorella sp. (spermatial state )

2K W ds HAZ, BES, TEE], BEW], FRERN, #HaEmEeE,
1 ] R s R R

BHL: MG R (LAhiEF A4, W CABI (2011) )

55 MycoBank 320327

3. A5 )

WE. g &R LA SR R, BN . S0 a] B 45 25 ARG - A
EHW (CABI, 2011) .

3.1 R E L& ER

Bk T P A SRS e AR B, SRS B SR EIR (B anaE e . B
BB, BB o HTIERKRISHA, 1M H 2 T A ARG 5 B 5F
BB U3 Sl B R RAR VR, AR EE B Aar sk DL vHE A 40 Db SR s B A A i R T
(Kotzé, 2000; Snowdon, 1990; L. Diaz, ™ Ail#) . 41 Kiely (1949a. 1949b.
1960) Hiik, LPATPURAER A H

A, MG BB B A AR, B ER 3-10mm RIEHIHZ, E KGR
i tdt, UREEGERGIHS (B 1A) o ERRZEE, 9548 g 48 By
K VIR e BAANEBERT S 1T B — BLAR /DN, AT REIE LS T BB K R4S . 78 S 2 S T
AR, sE RIS OB G — AN S R H P X S AR
W, IXERBE R e SR A R TR (B 1a) A T RROK B B B
BEATWLER . WHBE & 7E R SETF R AR, ERTEF AR R, KA RS
) —M (Kotzé, 1981, 2000) ) . tHiGERBEHAFRE GBS HH - EMTFAHDN
HEH B0 5 A8 5 0

BARE2IR CE IRHEH BRI AL)
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BE.AKA. B, RO AR, HA 1—3mm, =B GHRE,
VWA =B (B 1B) o RBERER AR AL i, 10 H L 22 A AT
(B 1b) « BEZEHIEO FERSSSCEEEE TR, 0] e B AL FH F 2 AR
Pt i (Bonants 58, 2003) (& 1C) . BABERIES L RBCRIRRE, AN LR
(20 , ERSEMAMREICL I (Kotzé, 1981, 2000)

BB ERBEEGE, W RKAEMEGOERL E, B/ARNER RS GE B ORE,
JE A IR O/ N BE A (FUNDECITRUS, 2005) (& 2A. la. 2B) . JRABEADE
1 7-2%, TIREE SR HERS A HIESS (CABI, 2011) o ZERAT W FHET S EHC
KA A AE A B X (FUNDECITRUS, 2005) .

gt ¥R DB, EA4 KR ™ B AR e i) B 52 BRI 14T e AN I )
e, SILEHRT (K20 . Tmmf$#F,ﬁ%T§%%Aﬁiﬁﬁ“
filF 2% (Kotzé, 2000) . HBEREKERE, 4—5 RNRIRBZR LKL =742
ﬁ%%ﬂﬁ%ﬁ%ﬁ%,ﬂﬁﬂﬁmﬁﬁmﬁ,ﬁﬁkﬁ¢%ﬁ<W%ﬁ>,ﬁﬁ
RFEBEAN R, FEOR A S v F1 ™ B R G425 (Kotzé, 1981) .

JEARAD I, HEARAE PR PRI IR LA A 2R Sk AT R 2

s, AAHAEHGT L. Rt EE. CHELEHNEARERD
(Agullar-Vlldoso &, 2002) (H 2D) . i?‘f“ WRAESGORE F, FIE i K
T (Goes, 2001) o JHAEA M, EHEEIEOE R T IEORIRG .
AT A6 D RS2 T HIAE R e (ML Sposito, FANIEHD

Ao, BIOHFEBERBENERZHAL, KA —, REHEREHBZA RN
mmsé,mm>(@2E>O@F§aﬁ%$@¥%,ﬁé&é4ﬂ&i%%i
b AZCRE IR RN A% 85 BE Bl (Phyllocoptruta oleivora Ashmead) W) 17 £ F K%
(FUNDECITRUS, 2005; Spésito, 2003) .

MNERNE, UL LR ZFOEIR, B FRER (0 B R B Al e [ — SR s bR A4
(K 1C. 1e) »

E— SR YLYR 2 X, AR AT REESN R . TR LB, 165 EATRER
A HRERMUMAEEREEHRE., ERMIEHE F, SEREI NN EATTE N
(Aguilar-Vildoso %, 2002) . #h5. fEEAERE b Bt SRR R A8 L oh A i kiE
3.2 vt b Fe Ak b &g aR

A SR B9 76 1 38 R B NI A I R RER B AR 12 4% (Sutton A1 Waterston,

1966) o WIREASLRIL M AR, CATERARZAE I 155 P # AT AL 20 A4 SRR A
REET YRR EAR 3mm PR, 2RE, AR A B G, BRSO A

(B PR BRI AN FEERE2TR
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Mih s, UkEGREE (Kotzé, 2000) (FE 3A) o 78Ul A 2 15 48 i g
/R AT A .

ik B B 2R ACL AR 905 A8t R B H I AE /N b, AEAT AR B U AE AT R L A A S
EFEOYE I (M. Truter, NANEID o GEREDH (HER 0.5—2mm) (5 FEI[M 1)
WA, WAEROERON%G. KABREEOTL (B 3B) o ERARHOER A L4
4.
3.3 ARG B BE R R e oy A R AF A 4 B E T A AR A BBER

Rk BRI 2 AR, A ARA GRS (BN ARG i R R B A
M S F R MG A eSS (Diaporthe citri) « WASERIEH (Mycosphaerella citri) -
FEAS O MG /NF (Alternaria alternata pv. Citri) « 55HfJE (Septoria spp.)
WRIEWE & (Colletotrichum spp.) ) BUCEHL . AU B 7738 A 128400, B AR IR T H:
it (Bonants %5, 2003; Snowdon, 1990:; Wang %%, 2012; Wulandari %, 2009;
L. Diaz, A o

H T M AR 2R S b AR P B T 51 A RE PR A S SR R IR SR AL, R
KR SCHEIR (735 A REAR AT 5212 1
4. %

AAL W AR R A T A8 SRR AR A A SR S b P AT ARG I 5 A AR AS DM 25 5 o A 56
A AT TG SR PE T SRR (L 3 ) ARG RS fn R A B LU B E AR 3
FEAE T BERVAE IR, B FBOR B B ) B e S A oM 1. &R
an 3.1 WRTIR A or AE AT AR R P AL HL o A A AR AT 0 A 1 1 2 I RF AR
5 4.1.3 WHTRRHE B, WA R ARG S . AR, R A R AR
7 a8 A o3 AR AT b R A Al b AR A A L A A I R TR ) AR T AHAEL (Wulandari
S, 2009) , A AR S E R AR SCHER 2 W5k RER L (I 4)
Wik A (BB AU T8 MG R S B A g v s E E L, m E AT T
R BORRIAEAE, SR 7R B (O AR @ B AR AR R e

IR T A J5, EEHIT B (CHA) FIEEIAE (OA) It EAK
PR E RS MRET S ERENA - (W 4.1.4 75, ZHRG). (). >Gi)A
(iv)) » WAV B A MG SRR BP0 14 RN AR A s A i 1 3%
[ BE A AT B R =Y, BUCRAE 2 REFE U S (PCR) AT % 5% (A1 Bg [X
(ITS) M (W 4.2.1 F5) , BsEhf PCR (UL 4.2.2 %) o AR, EEERRFHRE L
ST AT oy B RE IR, SRS IR AT BRI 0 AN, & — AN FE SR (A1 (1 A2
DAL EE AN 3 FH % B gk AT (R0 74 I 1) 22 SR A Aar il

BORE2TR CE IRHEH BRI AL)
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AW PCR J73% CHERUANSZIS ) w] A TR 0 A0 45 e M A SR S B M i i 25
(W 421, 42279 o SRTT, Bedfe R IRAE XS 77 A B AL bR A Al SR S A7 A W B
Gent-Pelzer %5 (2007) &L SER PCRITVEAGEIATY 1S (J.P. Meffert, M NI .
FCFE RAE TRl b 5 M A B8 B 93 S ALIRPRE IR 28 O A A I R B B 5k, 2 5 A
H- 55 25 B 25 VD AR 2 AT 4 3R (O R (Wulandari 25, 2009) o 1T AN 28 MG I A
B W A 5 REAEAD T B IR SREAR, A 5 MR B8 TR S ABLRE IR 1) 1 S A SR S
A WU S A5 A M A AR T

Gent-Pelzer 2 (2007) @LWJSERT PCR Ak (UL 4.2.2 3 v H T S &
B FH 2 W, BT R AR A A s B IS 7 A B SR, R S N M A R
B EH S B AR . B PCR 5L (W 4.2.1 F#5ER) EFHE I A5 50
MG RS R ATAEN = Ay . RO, I RN fE, BT g B R R
(L 41795 | SERF PCR (WL 4.2.2 95) BRANFFERRXIMT (W 4.2.1) KX 5
TR o IR LGSy AR W TIC A O AR I A R TR (1) A R R AR R TR ) RS TR

MR A, H LRI T JE N AR W AR R 2 AR AR T A, AT AR S A AR A
B ET AR E Rl R, HIH B8 L P s I A AR A A BN
NRATS: S Sl N S R b T Wate SNt i A W SN 2SS 8 S ) e = N O W 2 M (O 2>
X 4> (Kotzé, 2000)

EARIMBE S, &FI7E CAFERARLAR G AD KRR KRN —F, FAE
119 E T BVIRAE s A . RIS R0 I0E, PR At /0 S o = F2 5 T AR 4
B A SILBG = B AR HE AT TR
4.1  FikA: WAETEEANSBRA

i AR ZE B FLAS BT AR IV T SRR, 1E 70%I0FE IR 30s, A 1%KH
FREN (NaOCl) FKHJHE 2min, FJCHE 28K EEM IR, HWAR T (Peres %%,
2007) o AFEETEFIMER, BAUNOYIRRA, EREAT LA AHER A
21 (N.A. Peres, TPAEHD . Bi)E, LW FZMFNHBLE THEA CHA, SR
EHEPEEAE (PDA) (W 4.1.171) , BIHAE S0ug/ml HHE R M 50ug/ml #E 5 =1
PDA BRI REIRM (H4 9em) " (OEPP/EPPO, 2003) . WIR{FH K& PDA,
i H E AR R A AR A R A K IR R TR, B S B R B
CHA B oRIAG I B ¥4 AR KR, LR OA (UL 4.1.1 15) B MiPfh2S A H G
Kok, SHFEN, RNAE 22°CT¥ PDA Bz FAKMERME TIRLI Y
(NUV) F, PME#taAm Fammmi. misEya) £ CHA LAEKZE (I
4.1.275) (i) B A MG SRR SRR A AT (L 412 1
PAJ(iii) 7E OA bFr=Asifa g — REHALIrA MG S5 W 0 B OA /=4t
Fh 2 (Baayen 55, 2002) — N H A% e AAHAE I B HE .

(B PR BRI AN FBTRE2TR
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WHHERAUTAL: (a) HEH AER L MERIEEEEBER, BT&A
—PhEE FRES M AG S W R AR, R IR AR R e AR R () G R Ak
JH# (C. gloeosporioides) ) M¥% (Peres %5, 2007) , (b) HT /=AM T
BT — 14 RIFIAE], X2 —MhFE R 1a] 1K 7 .

411 EFE

MATT IR (CHAD o ¥ 1 AT AT BB 1 FH ARk, &
29 2 /Ne SRR R . FREN AR AT I 9SS, BINIF, 7E 110°C (pH 4.5) FiH
B30 rEh S, fEIUREH . 7R3 0.8 FRZREKII A A 3 SHE AR ENE 208, #
BEWTE 121°C R 15 0%, WEESLRIINA 0.2 TRl 38 BB IR Y, 79
BEIELE 102°C IR S 08 (Gams &8, 1998)

FAEITRE (040 o OAFTLUWE . s I DL J7 ik 4% 4 30 sl il
NMMRAI R, BIFEEA BRKMFIRG . 1252 2 /M E, HEEELR, @il
AR UE, $EHWITE 121°C FIHEE 15 /8. 3 | FHEEERIU+, mA
3 S HARMIG 20 72, HIRSWAE 121°C N 15 2040 (Gams 25, 1998) .

LAZEF EHAERIE (PDA) . PDA W DLW L., B # v 2 5 Hawksworth £
(1995) R J7 %)%
4.1.2 BHRHKFE

AAGT B FE B WK CHA FAKZEE; 22°C FEREFRE 7 KRG FHER
25-30mm (Baayen %%, 2002) . 7f PDA L, W&AAMMNIALL%, A HEEHEE
B 22 AR K B B W B v X d (B 5A) o VR OIR G, ARG E RGOS A
fi, BEWARKE/NEE. BES P OBEMRE, & B 2K S GRS E O XIS
(Baayen 4§, 2002) . 7—8 RJGJFah/™HE 1B, A 704 7 1 o A 1
2 A 10—14 KR4 (B 5B) o £ OA L, 25C F{EEIEFHFE 14 KRG,
W, R, BEWMIKEO, LEBRIEME KO, ARt SERE I ER2
(Glienke %, 2011) . fE OA b, W/ AESRMEMEEARE, Hy 82 mE K B
et (B 6D, Tifr) , (HIFAETA MG R & E o @A A R (Baayen
&, 2002) o MEETHAFELE CHA 1 PDA R4,

413 HEF

CRRIA RN SEREIEAS 7R ZRR R, 0 R K2 B TRE 7
MG B A S [ AP 2R it s % J8 E B (Baayen %%, 2002; Glienke %5, 2011;
Wang 5§, 2012; Wulandari 5, 2009) . LA TFIEA AL SN E FRAEER X 10 /& 3 22
FER R R R P A ARG I R T SER A BEAITEL Sutton F1 Waterston
(1966) DL van der Aa (1973) K NEA, JFH Baayen 5 (2002) fif 7 1&2k.

FSRE2TR CE IRHEH BRI AL)
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TER. BERAETZMGEFRISEPIEME (De Holanda Nozaki, 2007) , £
R AR R (BRI s EASF A, el d s RA, Bk
BERIE, W4, FWOERMG, 125—360 um, B —FRFEAEG /N, £
WA AR R 22 AN . ADEE R H R A A O 0 JE 2 Y EE I AR A B A R, {H
P2 T e B A T R A R R D A ER A R A B A

T8, WA, WEEE, i, DiwmEE, B 8 AT, SMEEMRET, HK/h
9 40—65 pum X 12— 15 um, FEATEREAFIE 2S5 EE, KEY KE 120—150 um.

TERT. . LRE. EW. JAEE. PESkE. ig2908, 12—16 pmX
4.5—6.5 um, Ftk, BEAFHEARN, LB, B 1—2 um KEE. L4905
FHTEMEIRMY R, B R —A 3—6 um K FI 81 B #5451 I B .

AT R ERL MARMBE R AR . VR, DRI B
A, FAEBERREA. BRIE. HAE. PEREFEEA. BE 70—330 um. AT
Bl 2 A V40, AR AZAR, WA IEREH 2L, A SO ROE . ik 250K
[F. EA% 10—15 um F/N L.

s JeT . BIIEEMEE, EW. CRE. 24, 94—12.7 pumX (5.0—8.5)
um, BITLGEHEIEMEY, <15 pm EMELLE LML ER TR (B 5C. 5D,
6A) o EfI1E 9 um KHEH. B, RHEE S AR T EE R EA T

MIeFRE . RN Leptodothiorella J&, fE7F 3 bAIAiR:FRd FE 4] =4,
PR MR, BRI, BB £50E, 5—8 um x 0.5—1 pum.

4.1.4 MHBTEERS U EMGT EERALANRFEHESFHEILER
M A S B R IR S WA AR T S B (Wulandari 55, 2009) K YA

X FH ARG JC 0 T B AR S T 1B SR AR E AL (Baayen 2%, 2002; Glienke 55,
2011) &

B ReSE & LLF L AR E M S E TR
(1) BT CHA FLRAK RS EHEATREMEES)
(2) BHAESEMTINIBFEKERE (B 5C. 5D, 6A. 6B. 6C)
(3) WA MM EYRIKE

(4) 18 OA L=z, (HIFAEATA G S W - B WA= A ¥ 2 (Baayen%s,
2002; Wulandari 2, 2009) .

ARG SRS AR SN PERIE R E B IWR 1. S, E M
MR WAl 14—26 pm BAH 0 A 90 7 Y @ W0 5 A e 0RO A IX
(Wang %, 2012) . symptoms on Citrus spp. in China

(B PR RS AL FORMK2TR
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AL MG SRR T L WA A R BRI AR B I R A S SRR L
(Baayen %, 2002; Wulandari 2§, 2009)

H¥E Mgt EEE | ZHMETEREE | et RER
SRR (um) 10-12 x 6-7.5 12-14 x 6-7 11-12 x 6.5-7.5
RS RE (pm) <1.5 1 1.5-2.5 (-3)

Tt f JE KB (um)D 4-6 (—-10) 7-10 (-14) 4-6 (—10)
TRMATFERAD (um) 12-16 x 4.5-6.5 | KAl 15-17.5 x 6.5-7.5
PEFLFF 2R/ Cum) 5-8 x 0.5-1 3-5x 12 7-10 x 1.8-2.5
WP EA (mm) * 25-30 18—-20 >4(0
RKAEKEE (C) 30-36 30-33 30-36
FEMEGR (0A) Hiadk bisadwkoEk | &2 % .7:?

22°C T R HBE (CHA) Bl b9t 7 K.
R B BT ORI 05 B B
4.2 7% B: 4-TAR

CVEESEAN R 4 TR 59, T BB % e a5 22 ) A S s A2 b A A 1
7 1# (Bonants %%, 2003; Gent-Pelzer 55, 2007; Meyer %, 2006, 2012; Peres 5%,
2007; Stringari 5, 2009) . R 7R E MG SEE N L, B Peres 4
(2007) FEILHIHE I PCR KA Gent-Pelzer 25 (2007) FEZAISLH PCR &, 7
RS, SERF PCR J7vE2e s SRS b /S MG SR B0 3 A8 72 AR BRI OB, T — 1%
LR, WM PCR Wl REF=AEAEm e 4 B . EFIERERZ, M EAEM S5
53 TR BH 1 s B2 A DG BERE, 1% B i AR R B KR R GE .
4.2.1 #AITFN PCREZMFTEED

— TR 36 A I S A S 13 O AR R T A S R
KA . R2EIRIEFE (Colletotrichum acutatum) IR IEE « MRS R EEFE . MRS
BRI MHAGEZRE T (Penicillium digitatum) 1E N I — 85 DL FH A% 55 20 = 0 0
e (T 229 D AT T VPG . R MG s B = A T B RO . U
(M2 B EE . WA ) v 1 pg DNA/ul (Peres 2%, 2007) . %74y it
Wamt S PG S5 DNA. H M PCR JGH —Fh 77 vE AT L IX 43 99 5 14
BRI 41715 o SERF PCRAGIN (W 4.2.2795) AITS W7 (I 4.2.3 %) .

4.2.1.1 —&EE

AIFEH Peres %5 (2007) F. ZREE EH 2R R SLHA ., AR
B NP1 ITS #5r X 4k, F24EE 300 MR (bp) WY 1+ AT fl MK B %
TSI YN -

EMSI%: GCN (5'-CTG AAA GGT GAT GGA AGG GAG G -3")

RE5Y): GCMR (5'-CAT TAC TTA TCG CAT TTC GCT GC -3") .
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i I Taq DNA R &85 & Mg™ K A% ¥ B (0 N 28 v M B 1 2.5 X
Eppendorf®'MasterMix #£47 PCR ¥"#. /> 740K (MGW) BLHl R EY: 4
THOKN A (EZETAEZEMD , LW (EEKEEGET 045 um 38 , HI
RN . 3 H7EH A IN#EE 1Y Peltier sIFIACH3EAT

4.2.1.2 Fik
M BRI A AL

MAE By B A S Rz AR 7 R R B B IR B SRS AR B B DNA
FESE ZAIEOLT, VIFA AR A, RTae 2 L b R (IR B FIAMR

RAE AU, AR DNA #2507 & (14 DNeasy Plant Mini
Kit (Qiagen) - QuickPick SML Plant DNA (Bio-Nobile) . KingFisher® isolation
robot (Thermo) ) , ME £/ FIHE DNA. M RSLHA R iRE DNA, wf#H
THB R DNA $2B0E (Klimyuk %5, 1993) , 4k &R B v ik 47 44k,
X OB UE s A R (Peres %5, 2007) o

A Z AR DNA RIUE . R AR R SCH ZURN LA 40 ul 0.25 M NaOH [1)
T 2 mIZE 7K (100°C) R EEFR30 s Um A48 « IiA40 pl 0.25 M HCI,
20 ul 0.5 M Tris-HCl. pH 8.0 1 0.25% (v/v) Nonidet P-40 F FIfFE o 4057
K B8 OB B K 2 mine FRELIY) AT B R B E (W RS0 #47
aifk, BfE 4°C MEFEE . EAE S AlA0AT, FE A TR BRI IR 2 e

iz h DNA #ifbik. BRIMERMEE (L3O, % 150ul 100% Pk fl— /N
AYERFEESENR GEB) TN 2 ml WBE T BB EMBAEK L, IkE 30
B e WO S, N 500 pl BB & 25%H0E U 22 Pl (10 X (Tris,
Nasethylenediaminetetraacetic acid (EDTA) FIIR &R NaClO, pH 7.0) 1 95%
Wikg) , BIEMME RSB . EEFEENK. BRI M &+,
FERTFMT TR REHMAENR, E8 DS B 50 ul Tris-EDTA
SRR BEFE S orEh e, WOEEES) 10 s, BUHIRYEIREDS, [HIK DNA. 4tk
DNA " 5 BAEH, BifE 4°C N RAFER, WATLE-20°C F ORAF E A A

FAN, WATRIE A A A, AL DNA $FEGR T S R 5295 A8 A
H! DNA.

VRZWIAE PCR HEMEH] Eppendorf®UR T, Il REWR A HLME X S G, A R RE RS A e e HERR
FESL . RO AE SR T EMARBER T, HFARRERZ (CPM) AT SR AOAL 22 . bR A/ i 4
A LA T R W A 08 7 A AR [ 45 2R 0 A R i o
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ot XRAE (PCR)
SNVRE W (BE 20 pl B— [ SR EED B DA R S S ) Al -

SN TARMREE | S NARAR | B AW
(uD
DT HoK n/a 0.4 n/a
2.5 X Eppendorf "B RIRE X | 2.5% 8.0 1X
& . MasterMix (Taq 0.024 U/ul)
(0.06 U/ul Tag DNA A1)
2.5XTaq R MM (4 mM 2.5x% 8.0 1 X
Mg2+. H&FFf ANTP % 500 uM) (1.6 mM Mg2+. #ff ANTP % 200 pM)
514 GCN 10 uM 0.8 0.4 uM
5% GCMR 10 uM 0.8 0.4 uM
N - 18.0
DNA - 2.0
Bt - 30.0

PCR S50 52 94°CAZVE 2 43585 94°C 30s, 64°C 30's, 72°C 143%h, 39 4
PEHR; 72°CHEAH 10 43%P. 300 MFIENT Y PCR P20 3R B A MG 55 DNA f214E.

4.2.13 EAEFEZ L

FHE, ¥ 10 pl RMIESYIF 2u1 6 X DNA MAEZE W (Promega) VE&, Hl
SFEMMEERA (100 bp BEE DNA) —i i 1.5%3 iR A, i ik 4 5,
AL OB s HAR GG 0, £E UV O T IR (Sambrook %5, 1989) .

W AT P R I 5 S B S IR B AR DNA CSHPERT D A g —ANEAMEIRE By LA
B PR 38 Tl o B0 A B A A I 05 22 B DNA $2HU i HoAth AH SS9 i DNA $E 5L
BARRIFE S, BUEREAN R RS CIPEXTIED 3E4T PCR &34 . S il mr R & A (1 R
LG AR BA Y, D2 K AR — AN ORI R o B I — A9 38 A 4%
(IAC) , IS4 H .

422 @LEH PCREZMAETEEY

fFRMET SEFESBEEK CBS 111.20 (fRF 10 MHEH SEEH 2 B 1TS
FPAI4 1; Baayen 55, 2002) . EHH#HIM GE WS ME K GCl14 (R 22 NEHM A
WS ITS Jr 42 11; Baayen 5%, 2002) . 12 MHAMM R E (HEAE. &
HEE. RHEBEE) . KREF M SEBWE (Phyllosticta artocarpina) F 7 %] B B #
(Guignardia bidwellii) HATF R (MrtERe ) il RAMREM A& E 74
FEPE SO . REE ot RBUE . IR 2% — &M 10 fg DNA, 2Hr R &
B2 100% (Gent-Pelzer 5§, 2007) .
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4.2.2.1 —FfE &

AIFEH Gent-Pelzer 25 (2007) FST. %R R UF A 1 2 A8 F A RS2 28 .
AL T7 A Y R ITS X3k, F=2E5 69 4> bp M 7. ATl A (R R
EREIESE

IEMGIH: GeFl (5'-GGT GAT GGA AGG GAG GCC T-3")
1A 51%): GeR1 (5'-GCA ACA TGG TAG ATA CAC AAG GGT-3") .

IKIEGREL GeP1 (5'-AAA AAG CCG CCC GAC CTA CCT TCA-3") 5" %
HEGRL FAM (6-RFIER N ZFR)D Frid, 3w YLkl TAMRA (6-FRFIEVY H LD FF)
5% Eclipse®™ Dark Quencher (Eurogentec) 1&1fi.

I H Taq RAEBES & MgCly KA% B IR I S B 22 MR R ) 2% Premix Ex Taq
Master Mix (Takara) %34T PCR ¥ 1. 7E Premix Ex Taq Master Mix /1A ROX
Z gLkl (50, Takara) . Fl MGW il % MR G : MGW M4l (L&T
WMD) « THE (SEKESGEL 0.45 um 38) , TAEMREE. {3 PCR #
TEAA AT 53 .
4.2.2.2 Fik
A BR 8 I Fm ShAL

MELH 22°CFRERBEHFE CHA FAK (W 4117 PEELSK®HE 28R (H
£ 0.5 cm) BURSHAZ TR DNA. MR EYITHAR, JRA]RE 2 b2 B 5 B A
RREAR AL KR 22 AR BRI N, IMARA AFENER (B2 3.2 mm)
AT 125 pl FEELGZ PR (0.02 M BFRER 2 Eh7K (PBS) . 0.5% Tween 20, 2% &
WML BER (PVP) « 0.2%4F MG A& ) WA % kB0 1.5 ml fld &0 8
o EOEDLS 000 rp.m FIEEETRE ST IRY 80 so IREGWERM S .OHL Ml
KHEE (16 100 g) Fr5s, H 75 pl LiEHRIZE DNA. w8 AE=m i, H
Ptk DNA $EGRF &2 H DNA. DNA % I i & AR B 50 pl. Fi2E% PVP
R4t FEE— B 4ifk, DNA. £ Axygen Multi-Spin 73 & 4E (Dispolab) F13 A 0.5
cm IR el (PVPP) il & alifb 4, B HBAES R MNE L, B 250 ul
MGW, J8I 4000 g E04itbdE: 5 8 AT R e, % DNA BIEFBINA PVP #,
PL 4000 g B50 5 4080 . ZFAEMAH T PCR KM . 2lifki?) DNA mSZ BRI, /e 4°C
TEFIE R, WATTE-20°C FAEAF AR 0] . SREZR R ) PVP FAE AT AL &
Y. PVPP &AM BB PVP, FIVEAREME uER KL

2 R WL E ] Takara J8 2 X Premix Ex Taq MR AR, Il R0k A LMK 26 7=, 0K AT AR & i g
PR HERRAE AN o SR AE B R TER AR, AR ERZ (CPMD AR B2 dh . Bl5iA
B o T LA P 3R T BE 0% 7 A R () 4 2R 58 (D 7 o
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RA B X R A

SR AR B 30 pl B— [N DA R S S il

L) TARWEE BESOSAER (D AR
MGW n/a 13.1 n/a
2xPremix Ex Taq Master Mix (Takara) 2 2x 15.0 1x

514 GeF1 50 pM 0.15 0.25 pM
514 GeR1 50 pM 0.15 0.25 pM
e GeP1 5 v 0.6 0.10 pv
/Nt - 290

DNA - 1.0

Bt - 30.0

WArAT, AIAIA 0.6 pl 50X ROX b gvkl; 7ESbIFM T, ZH 12.5 ul PCR K.

PCR EHRZ#2 95°C 10 min; 95C 15 s, 60°C 1 min, 40 MEH. TEH&IE
fi 40 R{# /] ABI PRISM® 7700 5k 7900 ¥ 5l %24 (Applied Biosystems) Al -
R RE R S B HRAT o NV B 2

S B VAt
- RIS YT RS DLR, IR A <40 18 CH{E, FE S S H N P M
- FERT AR EC A E S OB S OL R, WA >40 1 CeAE, RS S PR
A
B UAE AR I 70, B SR = T I UE A PR 2 A .
4.2.23 AAERFE &
W5 A5 P R RGP 05 S B S FR B AR DNA CFHPERT R A 9 —ANEAMEIRE Fy LA
B AR 18 Tl ot 06 2548 P AR A H A B 5 DNA SR Uk At AR 59 B (451 37
PG S D DNA FRE & AR RIEE S, BUg RN R RS (BT 34T PCR
P38 o R WEIRT B R AR 1 S N TS YRR BE A, AR B AR — AR ORBIXTRRD

S e WS A 1S B R ) A ) A 5 3 AR B I SR, AT AR e R VR S VR N
12.5 fg IAC. 75 nM 1AC 1ER 54 FIAC (5'-TGG CCC TGT CCT TTT ACC AG-
3') . 75 nM IAC xIa 5% RIAC (5'-TTT TCG TTG GGA TCT TTC GAA-3") . LA
K 50 nM FRA 96 Gkl VIC™ (Eurogentec) 1 quencher dye Eclipse® Dark
Quencher (Eurogentec) [ IAC MGB /Kfi##R%} (5'-ACA CAA TCT GCC-3") .
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4.2.3 #iTITS MWAFLZMETEEH
4.2.3.1 —f&E &

AT DLIE I W 6k A PCR SRAS B BHPEFE & T LA (Baayen 5%, 2002) . H
B BEAR RNA JEBE ITS 1 A1 2 X380 5 75 70 F ik

P A HY AR A% F IR 51 W0 -

WEME%): ITS1 (5'-TCC GTA GGT GAA CCT GCG G-3")
I 51%0: 1TS4 (5'-TCC TCC GCT TAT TGA TAT GC-3') (White &, 1990) .

4.2.3.2 7k
i B8 PRI e AL

ML B R R I 4 S AR F5 01 1 em? T 2 4R F2 TR HE L DNA . fd F & 2410
DNA ##BURAA &, B8R EA S L2 DNA, #1401 Hughes 25 (2000) Frifiid
(K177, $EECH fF) DNA RifELELE 4°C FAESZEIAE R, BE R AN &2 [5] — K3k AT I il
FALE-20CF.
ot X R (PCR)

Hi— PCR S M HEARRGE 50 pl, 1 BATR SRS il

S RE) TAEMREE RERBAAR (WD BRWRE
MGW n/a 37.5 n/a
10xPCR XM ZEM# (+15 mM MgCl,)  2x 5.0 1%

(Roche) 3 (Taq 0.024 U/ul)
dNTPs 10mM (&:F) 4.0 0.8 mM (EEF)
514 1TS1 10 pv 0.6 0.12 pM
519 1TS4 10 pM 0.6 0.12 pM
DNA Taq %4 (Roche) 3 5 U/l 0.3 0.03 U/l
AN - 48.0
DNA - 2.0
Bt - 50.0

PCREM S H 2 94°C 30 s; 94°C 15 s, 55°C 60 s, 72°C 30 s, 40 ME*H; LA
K 72°C 5 min. ¥#F K/NE 550 4 bp (Baayen 2%, 2002) .

SARLWIFEAEF Roche B PCR RV ZZ MR A DNA Taq BAHE, Ak mukas fLukix =&, i ol 48 1HiE
R e RSN . SRR ME BN TR AN, HFARRERZE (CPM) AT 52 B AL 22 i
R/ BB AT DA R BT RE % 7 25 AR [R] 45 2R B0 45 R 7 o
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¥ ¥ -Fa 5

FHRAEY) (5D £ 1.5%E Ak vk, M2 SA RN %4
PRI UERE, & AT PCR a4k 355 S e A6 90 A BH 4 e B 6 4R 1 45l e SRt AT
alifh . 8 HIE S ITST F [ 5] 4 1TS4 M JF .

4.2.3.3 RAEFEE
T ¥ Fa i H7

WA WBE, RN DNA NfFZR. Nl& e 2 W RNIESH, 2080—4
RENVTEIFER . — D&Y 18 DNA FIBHPEXTIE, DL —/NEEF /KM AE DNA 1
PEXTHR . RS 1.5%BR IR BRI M RS 3EE R4 (5IMFaIRAN) S5 HE
FEYMHEARE B H L (NCBD) ##E)%E GenBank Chttp://www.ncbi.nlm.nih.gov/)
W ZHA AR AT H S B2 AR X E Pk CBS 127454 (GenBank /%15 JF343583) #EAT
Pefss . —BUERIAE 99% 1 100% 2 [H] .

5. TR
MNARTEL ISPM27: 2006 iR 2.5 5 VELH U BH (00 S FESE .

12 H A 4 2 77 T Re 2 BN2 Wi 45 AU s B LR, g R RE R ANEYE (R
BUEER TRV, PR EESHER . ERE . DNA SREWR A Fr B NARSE
/b 14E,

6. FR‘—FEEHIKER &

A IR T 22 BT B A I AN 4 s AR — 2B BT BL R IR IE (i B
) 3R
ARC— MR LT A R F M H 2%, MAERIIET 0121 SFANGEH

x134 (Mariette Truter 1 +; Hii%: +27 12 8088281; fLE: +27 12 8088297;

HL-FHEAH : truterm@arc.agric.za) o
= FrAE BT T, i 2R TAR T 6700 AA SHEE{E4 26 (Peter J.M. Bonants

s HUE: 431 31 7480648; f&k H . +31 31 7418094; T HE 4H -

peter.bonants@wur.nl) .

X fr% K% Escola Superior de Agricultura “Luiz de Queiroz-ESALQ/USP, E7Ht
RE B HPERET (Marcel B. Spoésito #1425 HLIf: +55 19 34294190 % 4190;
fEH: +5519 34294414; HTHEFE: mbsposito@usp.br) .

2 HIE KA m AT 7T 5 %8 b (CREC) , [, FL 33850, 3w Y/ IR 4l
TR w700 5 (Lavern W. Timmer {45 HiE: +1 863 9561151; fLH:
+1 863 9564631; HLTHI4H: lwtimmer@ufl.edu)
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RTX W FAT AT RIE, ol ERKED R CEKE RN
XM RS HL (XM RAL) s ie itz ne (EAZR) BV E
T E PR R A LR T4 Gppe@fao.org) $HEAZ, i H %A 15 40 3% 28 il 52 12 Wi B RE 1
FiAR/NAH .

7. B
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Kifissia, St Delta fff 8 5 (Hii%: +31417 496837; fEH: +30210 8077506; FHF
HEFE: i.vloutoglou@bpi.gr)

Johan Meffert i 4-, MR R, =S TR 6706 EA Geertjesweg 15 5

(FEIf: +31417 496837; 4L H: +31317421701; HL-THE4H:
j.p-meffert@minlnv.nl)

Luis E. Diaz &, #0lk. R SRR S BEHE R, SR EFRBLEMNILTT,
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