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1. HELMIELE

MG A& B (Phyllosticta citricarpa (McAlpine) Aa) ,  BIVHH 47 22 557 1095 5
R fa EM B (Citrus) « #UE (Poncirus) 4 4%J8 (Fortunella) J2 4455 b,
TR BERN K ARG B —Fh BB - B 7RI (Citrus aurantium) Je 4458 fh, DLR i
1 (Citrus latifolia) #F, BT i Mk AL FAE (MG JE i #0E0  (Aguilar-Vildoso 4%,
2002; Kotzé, 2000) . f7## (Citrus limon) JoHZ 5K, BULE M2 R
N — AT b X 5 o 7 T H 998 T RE IR 1) A A SR A A

FH A BB B0 3 - PR iE SR 2 1895 AR AE LKA ¥ b k4 (Benson, 1895) .
HAT, EFEIEM. W S Ry, PR BRI 3 — S~ X k4 (CABI,

2011; NAPPO, 2010; Schubert 25, 2012) . EKPN. S SEPATINED L X i R R IE A
ZJEE (CABI, 2011; CABI/EPPO, 1998; EPPO/CABI, 1997; NAPPO, 2010)

P ARG I A B2 TR 2 0% s 2 BE T2 51 A A AL L AR, AR
E TR E (Sposito, 2003) . MEE R G SECR AR LMTE (Kotzé,
2000) o V&SGR 2 W T AR TR K AR EG,  BUE R I 5 R S B
FEM EBF (CABI, 2011) o 74h, WOGRENEMRBZL CRRER) B F SELEIS i A0 i e 3
[/ AT e R I HVE IR (Kotzé, 1996) .

FHAG BB B AT 2 e B AR GIR . R EEF TR (RNRE ., A
FRK R RE 2644 ) « MAEMAE K AR, LR SZA B2 S AT 5 2RI B
i (Kotzé, 1981. 2000) . 7EfFMAEF R — NFW X, R b r=4 i 25T

BO2RE 297 (B FrtE B 2h)
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THRMAFZFLERRNE . EFENAREPERL TG OT, WA RS M
AT ER B A A D SRR ARSI, BCEE R PR R A b B R i 2 B AN AR T AR
MG R E S BT AR TR MR EERNRIIE (Kotzé, 1981; Spésito
4, 2008, 2011) .

EEFAEVE M G R E 40—180 K, WF[AIKHE LR T R R MG R AMIE, DA Y I
iR (Kotzé, 1981) . fE—4B[E S, HiAEH & EH s, A 7 — L8 5 N
VRS, X IR A R . Rl T RESE IR R 21—28C; KT
7CH T 35 CH IR ET (Lee and Huang, 1973) . T¥EAd17E B i
R, A I 2 78 E L B R /K IR K R (Kiely, 1949a; Kotzé, 2000) . FHfT
PR OIR 32 B R A I B2 (Kotzé, 1981) o 1% 7 w5l ) BR i 2R 2 72 B
1.2cm &, HAKE B FENE, BEREEH (Kiely, 1949a) . Z4 14
G THR, F8i4—61H, HEEHER 6N 2ZHE, R AR By ER
(Baldassari et al., 2006) . 7EEEiG, £ “Valencia” A1 “Natal” )R sz E /D 7E
T5%HITEI ML % 24 B J5id < i&0m, IBRHRSEMER O &k 3] 5—6 JE K (Baldassari
2, 2006)

RYS5, HEATRIVIRE, HERLEEKRKEEH, REKEZNHEAS
LB R R RE IR (Kotzé, 2000) . MAMABEHZE 10 ™ H K/ANE U %
(Truter 2, 2007) .

KAESAERFRER TR TR, . k. B L, E%LEFEL
(Kotzé, 2000) . EATAREMIRIEIN S L, BNZR G0 EAERRR Ep e 24T
JEORR B BLR 4 A B B (Agostini 25, 2006; Spoésito 5, 2008) . MAE M 8 H
WH /NP AEMT TN B, #%FKN Leptodothiorella J& (Kiely, 1949a) . /Nyt
B BOB AR N “ME 28 BBt (Kiely, 1949a) , iB# fEREE ST A m Ty L.
SR, /N A FAEA AR T R R AR R I E R M ANIE 2 .

SRR SRR TR RIS M, AR R R £ T
L LA 2 A MR R BER (Kotzé, 20000 . — MK, HEFGM S
0 97 X 3k 97 PR S0 3 % 152 4 4K B8 At S5 B T AR AR SRS (Kotzé, 20005
Timmer, 2004) .

EAERRZ, EREERMMRERSL, SRR (%<2 mm) 1645
AT AMRSL b, ATRAAEAE R Z YR A HGE R, TEBUE Y P AR B AT
25 7% (Phyllosticta capitalensis Henn.) CLPLRTiRFR N T B3R I (Guignardia
mangiferae A.J. Roy) ) (Glienke 2%, 2011) . Baayen 2§ (2002) ##iR 7 K i #FH- &
B P AIAAG I 87 B X FF IR 32 TR M0 T A FRE . HAh, G S8

(B ER AL AR 25) FIMWH* 297
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5| 2 RE IR T BE AN PHAH MG M 25 EE 1% (Phyllosticta citriasiana Wulandari, Crous &
Gruyter) 5l EFVEREE, FEL—MicMmaanmli, BHar RAEM 5 (Citrus
maxima) A KM (Wang 25, 2012; Wulandari 25, 2009) . WV PHAH G 2% B 5
SH A R A e 2 P B0 1 1 T 25 . Wulandari 28 (2009) 538 1B I MG I 5 85 T
FUKH A A B0 0 R G I R R T XA R I3 7% . TR S 0y AR W) 22 R AE
BOLARE TR M AR B A R s e B . T E MM S E (Phyllosticta
citrichinaensis) FEAH T I Fr b 5] ke iy A7 R 4 £ 12 S RURIORG 23 22 P 1) /0N 28 0 4 €6 [T B
TE o 12 R AEAG T AR RS B 5] S R 2K U AR 4 (R 2 HE /N AL B
(Wang %5, 2012) . ELFEMIAEM S8 # (P citribraziliensis) & 7F B G M & 9
@t R — R A B (Glienke %%, 2011) .

2. R SRS
F4h: Phyllosticta citricarpa (McAlpine) Aa, 1973
F 4 Phoma citricarpa McAlpine, 1899
Guignardia citricarpa Kiely, 1948
Phyllostictina citricarpa (McAlpine) Petr., 1953
Leptodothiorella sp. (spermatial state)
PaE X A Bz, HWA, TER, BEL], MERN, wEEERE,
il % P Js TR
WAL MG B (LAhTE S @A 44, WL CABI (2011) )
B35 MycoBank 320327
3 )
AR S I S E AR AR SR A R R R IR S R,
U e A s (CABIL 201D) &
3.1 REEER
Bk TR EAAM R LA, R LRI A TR (Flafis. BE.
BB AL BB o BTIEREIAAAL, M H 5 T A AR 5 B, R FE

B R U SR PR R ARG, AR R EA% UL 75 3 DA VR A ) Wi SR 52 b A A%
-y %W (Kotzé, 2000; Snowdon, 1990; L. Diaz, MA@ . Wl Kiely (1949a.
1949b. 1960) ##ik, LATPUMEIR) N A %0

R BE . FHAE BB A T AREIR, A PR, HAR 3-10mm,  ARR A,
WHKEOBEREHEARO, EAEEAERED%G (B 1A) o EEIRE R, 4
Ay AR K L AR o BN AR BRE S 2 T AT BE — ELAR /N, AT BEIE S5 P BUECK Y
SR DE . fER IR SR — AN AR, SRR A B AN A — e

BARE 297 (E RS TR ALY
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o Bl H IR AE X e g D Bl . G, IR AR BE ) R e e AR s AR TR (B 1)
A TR O B B S A AT 8L . R AR ST AR N, B ARG
AL RT L, R AEAE SRS E B A — 1 (Kotzé, 1981. 20000 ) . i BB 4
IRZS Gy il o s A o A T 48 (0 B B 2 D 55

22, CAKA. A, RAKTEHH, HE 1—3mm, SRR,
VR %A = (B 1B o i I BE I [ HERS A ol €, T H L S 2 % H o AR 1 2
(Bl 1b) . BEZHAEI TERSSHSCREE G TR, AT RefE AR A8 & [ 52 TR
PEsS (Bonants %%, 2003) ([ 1C) . HAMEEFEL YR ARBE, FA8 Rk 2 Bt
(| 2C) , TERSLAgAA AR Wtk (Kotzé, 1981, 2000) .

BB ERFER, BHEEEEGORST E, B/ RE 6 B a4
B, JEEE AR /NE S (FUNDECITRUS, 2005) (& 2A. 12a. 2B) o JiZiiedy
G AR R B AT o AR, TR I R HERE A HLIE LS (CABI, 2011) o i%%E
RAT I M A i U8 T O A A AR A A AR S 1B X (FUNDECITRUS, 2005) -

BBE, s RS G B, AE A K IR B AR G SR S BRI T R AN R £
dEREE, BN (K20 o EREEAET, R0 I & o
KESEMT A (Kotzé, 2000) . BBEKEIRR, 4—5 RNEIFEE i RELR L=
Y2 e KRR A AFEEIER, FOVMEAMAERAR, BRANBPRE (HR
B, A ERERA R, SRR SR A E AR Gk (Kotzé, 1981) .

JEARAD DL, P08 BLR PR RER AL A A SR S8 B R A

s, BEBEOEREOT O, BT Jo B S R AR A
(Agunar-ViIdoso &, 2002) (& 2D) . IERAKAEESORS B, W HKE S
KB (Goes, 2001) o # A A A T4, BHERIONHE O 5T HIHE O RUIRE
Mo A TR BE ) R SLiE AR B IAER S (M. Spésito, FANIEHD .

AR BE . WG A (R RORR BRI, RANA—, KL HILGA
M (Goes 45, 2000) (Kl 2E) o Zd2eli kA 7Bl rd%, KA 6 AU
R RS B iR AT A4S BE R (Phyllocoptruta oleivora Ashmead) HITE(EF %
(FUNDECITRUS, 2005; Spo6sito, 2003) .

MIEERE, DL ERIREZFOiER, B [FPER B BE P BnT 78 [ — SR s bR A
(K 1C. 1o »

FE— LR YR Z L IX, SR AT REEQN R . TE=EATERE BBl fE= ERJREIR
e 5 R E RN Lt 2 IR 22 I o AEGRANAERE L, AR R Iy /N B B3R
s (Aguilar-Vildoso %, 2002) . Zh%. FEANIERE_EAGIEISREIR A A8 oA il il

(E RS FI A 4) HERE29 R
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3.2 vt 7 Aok b 69 g2 R

P 7S SR B 75 I b ad o SR I A B SR v IR A2 4 (Sutton AT Waterston,
1966) o WIERAASERILH IR, CATTIRAMI S AL M Fr 15 SO T &R AT DAL 3 BB+ SR B A
XL P BB AR 0L 3mm B, BETE, HEERK B e, R
O E RO, DAFEOEE (Kotzé, 20000 (& 3A) . FEUThhm F & i
AR5 D IR A IR 2 PR A Ay A T R

B R b BESALL 1) 45 45 003 DI AR P B8 H B /IR b, 7EAT AR b LU AE AR A 8 S At
PP EFEAE L (M. Truter, DMAEIRD o ERZ/DE (BEF 0.5—2mm) R
A D, A RO R R AN%. KAaZREE AT L (B 3B) o FEHA I il
(PRI e o o R
3.3 AR BB HE RS LR EDRIELED B E T RGEIRG LR

Rk ERRERER I 2 AR, A ARA G R (BN ARG i R R B A A
5 5 . M A FE5E (Diaporthe citri) « fASERIEH (Mycosphaerella citri)
HEARS A MG N FE (Alternaria alternata pv. Citri) . 584H{fd)& (Septoria spp.)
BIH & (Colletotrichum spp.) ) BUE HL. WU 8% 4 8 2L, B 2 R O
it (Bonants %5, 2003; Snowdon, 1990; Wang %%, 2012; Wulandari %, 2009;
L. Diaz, A

H T M AR SR S AR P T 51 A RE PR A S SR IR SR AL, R
KR SCHEIR (735 7 REAR AT 5212 1
4. £

KW AR FE IR 1A S AE B AR SR SR A P o B T R A AN 35 08 . AR IR
A AL T AT G SR P SR ALREIR (LS 3 39D MMM R SEo W R BB s 2

fro AR 3.1 ATPTIRAEAT o0 A AT A IO B A o AR AT SR AN AR AT R
SNERFALS 4.1.3 WHITRRAAL— B, WA REA MG ma 1w . 2R, i A AE s
B W o0 AL A T AR AN O R AT 5 R A A AROE B S R AR s R A Al A AL
(Wulandari %5, 2009) , - 5 % 18 1) 45 5 R Al T SCHER 12 7 54 BE
W (B 4D o SR A O BEIRESRD) AR]85 M AR SR S b AT A R R
i H AT T OBORERR, 53k B (o AR U T AR A SR S
WMRNHTTE A JE, EERTEE (CHA) FMaEEEE (OA) Bk BAK
B V& 5 R R AR SR M B E A — 20 (L 4.1.4 7%, ZEKR3). (i), (i) A0
(iv)) » WA RIAS G R B W BT 14 RAR A G A 1 4

BO6RE297 (E RS TR ALY
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[ BEAM G B w3 =, EUCRH 2 iR N, (PCR) 1PN #% ¢ [a] [ X
ATS) M (W 4.2.1 95 , BsEhf PCR (L 4.2.2 %) o AR, & ERRFHRE L
IR AE AT oy B R TR, AR B TR AT B TR, R — AR TR TR R,
BRI LG AN 38 FH T 6 S ] () 4 A T g PP B SR A D2 2 A

AW PCR 73k CHERUANSZS ) w] A TR 0 A0 45 e M A SR S B M A i i 22
(W, 4.2.1, 4.2.275) o SRTT, $5edfn J IRAE XS 77 A B AR BR A Al SR S A7 B Aar W
Gent-Pelzer £ (2007) #SLSER) PCRFVEAREHATY Y (J.P. Meffert, N NI
LR RE T Ml 7 b 5 4 A 28 505 S8 ALL ERDRE IR 28 RO A A - i B i 5 e, R S A1
M- 5 B VDA SS 3T R M FP (Wulandari 25, 2009) o BT AT 2E MG 4
B W2 T AEAEN T B gl R M REAR, A A 5 M AR BE DR SR ABURE IR ()3 M A SR L
IS WU 2 A5 A M A R R T

Gent-Pelzer 25 (2007) & L[52H; PCR J5ik (L 4.2.2 45) Al H FHHEM M5
W I BHYEIZ T, T8 R A A R B I 7 AR BH A SN, R S P AT A R B
B A S AR FHL PCR ik (U0 4.2.1 F5FEIR) ERTE I 55 8 1 ST YN
MG SRR 22 Ay . RO, WM RN G, ROE B R
(W 4175 | SElf PCR (ML 4.2.2 7)) BUANFRIAIRGXMF (WL 4.2.1) SRX 75 P
TR o AEX LSy AT I A, 50T i TG S et A v [ TE A o [ RE ARG P R 5 R ) e b
g

REE RS, LB R 8 N A AR R 2 A AR T, PR S A AR A
B AT AR E R RARL . SR, RE TR 8 B AT A A A BN R
R 2% PF TR TR S A D R T P AR R AL LB e o AR T, LR AT RIE S
IBAX 4> (Kotzé, 2000) .

EARMBES, &M% CEERAAARGIHD KRR ERN —F, FAE
1195 7 BRI s K . REBEEE R I00E, BT ot i se o = 72 5 ml AR 4
BT = bR HE AT R
4.1 Tk A: M EEH NS BIEA

fi PR ZE Bl L A% BT AR TT V)T RS P ds, 8 70%9 4% THiR i 30s, M 1%
REIRE (NaOCl) FKHEIVHEE 2min, H G 28K mi Ik, FHIRACI T (Peres
&, 2007) . ARRESERBE, LAUVNOY) T AR DT, EIRERET LA A
FEIRMIZLZL (NLA. Peres, N NIBIWD o BJE, fETH &M TR 8 T3E
CHA, iS5 ZH &M E (PDAY (U 4.1.1 7)) , #inf 50ug/ml H 5 % M
50pg/ml BE 7 &K ) PDA BB 3=  (E 4% 9cm) 1 (OEPP/EPPO, 2003) . 4K
REEHKZ PDA, 1 HH B4 RN RS H N Z B KRGO, s

(E RS FI A 4) HTRE29R
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TR HEM D] CHA B 7R AN I V& i AR B, TR A2 21 A OA (L 4.1.1 7))
BRI R R A AR, SIEE, NAE 22°C T PDA bt FAEKM
BRWETIERIOE (NUV) T, BMedt B 7 as . ki) £ CHA
EARKZE (K 4.1.2 99 (i) PoARAT G 2 5 R 00 2R A1 AR AN O3 AR A
T (4127, BLE() /£ OA B tisR — RE IR MG S8 w0 &

YIE OA L7 ARl (Baayen 28, 2002) — At % & AMHHEH A5 H

WHHERAUTARL: (a) HE AER L M ERIEEEEBER, BT&A
—PhRE FRHES M AG S W R AR, HE R AR R e AR R () G s Ak
JHIE (C. gloeosporioides) ) 454 (Peres 5, 2007) , (b) HT =40 T
AR EL T — 14 RINTE], 3 —FfoFE 3% I 8] 1)) 77 2
411 ki

AT M (CHAD o ¥ 1 2 A BRI ERRN 1 JHE SRR, &
29 2 /N R Rk . SREUH AR A I IR S, BIF, 7E 110°C (pH 4.5) FiH
B30 i e, . A 0.8 FAMKKIEHIIAN 3 SHARMENE 20g,
REMAE 121°C FHE 16 /8. WEEILEIIA 0.2 THEE B ke Y, 7o
RAIFEAE 102°C FYHE 5 40%P (Gams %%, 1998) .

MAIA (OA) o OA T LUK, B3 nl A H LR 5 iEml % 9 30 Ll ik
NMMAT, BIFEEA HRKMFIRG . 12E2 2 /ME, HEEE R, @il
AR U8, $REWITE 121°C FIHEE 15 0 8h. (3 1 ARSI+, mA
3G ARMEE 20 75, HIRSWAE 121°C R4 15 208 (Gams 28, 1998) .

LAZHEHAEFE (PDA) . PDA WA, o AR ¥5 Hawksworth 45
(1995) iR K712 4% o

412 BHEE

MAGt R E AW CHA FAEKSS; 22°C TERRFEFR 7 K FHWER
25-30mm (Baayen Z§, 2002) . /£ PDA L, WEBAMMNLL, WG HLEIEA
B 22 A K B 238 W e v X4 (] BA) « B TR iR, A ROERGORAEEL
i, BEWARKE/NEE. BED P OIEMRE, & B 2K LG EE G XIS
(Baayen %, 2002) . 7—8 RJGHUf/ =8, T A 7 A1 A i+
P — AL 10—14 KN4 (B 5B) - £ OA I, 25°C FEERBIEHFRF 14 K5,
W, AR, EMMKE, UEBREMBEKE, Rt SEREERZ
(Glienke %%, 2011) . 7F OA L, ®Wr=AXRMEMEOR, Y BEEHE S B L
ek (B 6D, Tifr) , HIFAERTA MG S W S 4 E 3 (Baayen
&, 2002) . BRI AL CHA I PDA HRD =4

BEORE29. (E RS TR ALY
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413 MAEF

COR EWA KM G R wm RSB Z AR K, 80 F 2 TRE 17
MG 8 L i AR R R 2R 5 5 )8 U (Baayen %%, 2002; Glienke %%, 2011;
Wang %, 2012; Wulandari 25, 2009) . LRSI A @ R AE A F X g 3 28
SRR IR A PR A ARG T S B PSR A EAT1LL Sutton A1 Waterston
(1966) LK van der Aa (1973) Bl JyELAl, Jf i1 Baayen %% (2002) fift /&4,

FER. BRBEREETZAEEFRLFEF LK (De Holanda Nozaki, 2007) , 7t
R AR B (E AR I Ay RsD) EAS=4. efRAeREA, X
BRI, WA, FEOEEM, 125—360 pm, HH—JURRE A% /N L, Fil
TR AR TR 22 AN . AN EE R A AR €0 JE A A EE I AR A SR A R, (R
P2 D) L A I 4 B 1) 7 PR 28 R 440 B A4 i o

T, MA, WEEEE, iy, TumEE, B 8 M. AMEERLRET, HOR/N
79 40—65 um X 12—15 um, FFEATAREAFIE 278 Y, KEY K2 120—150 pm.

FERT. . LRE. &0, BEE. . K2IUE, 12—16 um X
45—6.5 um, Ftk, BEARFEEHERR. D, B 1—2 um KEEE . L4008
FHTEMEDIR M I 2 22, T H—A 3—6 pum K 2818 Bl 78 4 i = 4 I )= 22 .

SATRT R ERE. MARBERM . MR ErE, DR RE L
A BARBEREAE. BRI MAE. PEFEEG. BHA 70—330 um. AT
Bt Z G V=400, AR RZAR, AWEON I EEA L, HEOREIR. B8 2R,
[®. E1%E 10—15 um /N L.

sATeT . B BMEETE, A, kB, 4. 9.4—12.7 um X (5.0—8.5)
um, HIE@HEFM B2, A<1.5 um ERMELVE WL GRS (K 5C. 5D,
6A) . EATE 9 um KHEW . B, BFE S ER TR LSRR T

MIFARAE . RN Leptodothiorella J&, 7E7F 3 LAIALR: FRL FE v =4
PEFIFREEIR, 6 2R, Homg 250F, 5—8 um x 0.5—1 pm.

414 MHBTEEBLLAEIMGTEEEATNERAEHEIFHELK

MR 55 5 B (15 95 5 WA AR 05 B 5 (Wulandari 25, 2009) K A1
o P A7 0 350 T ) R I S B H R SR AR AR L. (Baayen Z5, 2002; Glienke %%,
2011)

A AR E A DL L SRR 5 A A A B T R

(1) W%E CHA LK (REJLHE AR EES)
(2) BHESEMTFIMORIEEEE (B 5C. 5D, 6A. 6B, 6C)

(B ER AL AR 25) FOWMH* 29
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(3) AEMTHIEZZKKE

(4) f£OA L AEMEER, EIARTA NG M w o BYH LM AR (Baayenss,

2002; Wulandari 2, 2009) .

A RMAE I RS S A M A R IE RS B R 1. S Ah, P E AT
MR B AL E . 14—26 nm BUK 70 A2 A B 42 22 5 A I B 1 I DAL IX 2y
(Wang %, 2012) . symptoms on Citrus spp. in China

& L MM B E . NS i U AN A R A S IR R A R AR
(Baayen %, 2002; Wulandari %, 2009)

HFE AT EER EMMBTEER | AATEAER
A RN Cum) 10-12 x 6-7.5 12-14 x 6-7 11-12 x 6.5-7.5
R TE R (um) <15 1 1.5-2.5 (-3)

Tty P S8 42 22 K B Cum) 4-6 (-10) 7-10 (-14) 4-6 (-10)
TRMATFERA (um) 12-16 x 4.5-6.5 | KA1 15-17.5 x 6.5-7.5
PEFL PR/ Cum) 5-8 x 0.5-1 3-5x 1-2 7-10 x 1.8-2.5
W& P EA (mm) * 25-30 18—-20 >40
RRKAEKEE (C) 30-36 30-33 30-36
EFEETE (OA) Hidfdk b= fmE | 2t % %

*22°C N RSP EMER T I E (CHA) KR LR 7T KA.
P ROE R B TR M S B AR AR,
4.2 7%k B: 4T R@

CESAF R FRNITE, H T ERSE AR 72 A RS20 0 B A
MG B (Bonants %%, 2003; Gent-Pelzer 45, 2007; Meyer 4§, 2006, 2012;
Peres %5, 2007; Stringari %, 2009) . LA 1 PRl 4 R AR I S B M 1 7k, B
Peres & (2007) & .1 PCR il f1 Gent-Pelzer 55 (2007) A 7ff1sLKf PCR
Rl e TS, SERF PCR 72 hh SRS b S AN A AR R TR S 2 DX 7™ A BH A I
N, ME—SERT, W PCR ATRE=AdEm e 4R, ©RFEENE, Wit HE
P 7 P R B B 20 DN S 2 S BB AH DG B Rk, 12008 R B dl A P KR B ARIE .

BAEHPCREZ BT EED

— IR AL 36 (oA A I AR R B 13 AR AR T o B AR FE B
AR . S RIEE (Colletotrichum acutatum)  ARF B IE B AHAG (A HESE . A AS
RIEH . WSS E (Penicillium digitatum) 75§ — L85 WA G R £ 20 S Y%t
R PE (W22 Re ) 3T TR . A MR S E R T B RN . U
M 2A B EE . WA ) v 1 pg DNA/ul (Peres 2%, 2007) . %74y il
WamE S e PG S5 B DNA. H M PCR JEH = 57 vE AT LA IX 43 99 95 14
ERFE (UL A1) o SERF PCRAEI (I 4.2.275) FITSPF (WL 4.2.375) &

4.2.1

4.2.1.1 —f& &

HZI0RE29 R (E RS TR ALY
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AHFEH Peres 55 (2007) 37, ZIRHE W 2R T RS2 28)5 0, A
R i AT 8 1TS #0 IX 3, P24 300 MIEXT (bp) B 7. Bl A
FEFRSIYN-

E54: GCN (5'-CTG AAA GGT GAT GGAAGG GAG G -3")

A5 Y): GCMR (5'-CAT TAC TTATCG CAT TTC GCT GC -3") .

i H H1 Tag DNA K& BE 5 & Mo S 15 1R 1) S B 22 i il i i) 2.5 X
Eppendorf®'MasterMix #£47 PCR #1f. 707 %/K (MGW) BLHl MR EY: 73
THOKM A (KB THEZER , LW (R KEBGED 0.45 um &3 , HE
IR . 3 S AE A IR Y Peltier SURAEIA A #EAT .

4212 F&
B8 R B A sh AL
MAE S 88 Z R w7 AR 7 ORI B 97 W B A SRS A ) D e S A

DNA. 7255 MO T, VI ARERIAL, RAage2 L d LR (R K
AR K o

WRIEAE~wm s, ik DNA $2BUR 7 & (40 DNeasy Plant Mini
Kit (Qiagen) . QuickPick SML Plant DNA (Bio-Nobile) . KingFisher® isolation
robot (Thermo) ) , MK HREL DNA. M EAS FEsz 405 5 g2 L DNA, 1]
T A2 DNA $2HUE (Klimyuk 25, 1993) , 4kifi (i FHR 5 ikt 174t
b, X EHUE A &L (Peres 5, 2007)

AcPE ZLAE DNA R ECE . R A IR B SR SEH ZUB N2 40 pl 0.25 M NaOH 1
TEHE 2 mIg R R, 7EEK (100°C) # R R59%30 s (s A1) « inA40 pl 0.25 M HCI.
20 ul 0.5 M Tris-HCI. pH 8.0 fl1 0.25% (v/v) Nonidet P-40 FF A1 & dr (¥ i
K B8 OB K 2 mine FRECEIY) AT R BUTE (RS0 #E4T
aify, BfE 4C MR . R AF IS AR ET, RS TR ARSI IR 2 0

2t A DNA ik, MERME (B30 , ¥ 150ul 100%8 A5 F1— /N
YRR ENR CGRBIFD BN 2 ml sBE F . B REEMREK B, ki 30
gy Bh e WA S, InON 500 ul A BE 2 259% B3 ¥k 42 o W (10 X (Tris,
Nazethylenediaminetetraacetic acid (EDTA) AKX &R # NaClO, pH 7.0) f1 95%
Wik , BIEMME RGP . EEFEEWR. MR E S,
FERZFMT TR RERMAENE, E8 DS B 50 ul Tris-EDTA

VAZWMAE PCR ¥4 Eppendorf®R A, JFAFEWRAE HEMEKLE P i, 10K AT RE ol A A 2L 7 i R B
FESL . RALXAE B2 TEAAMBEK M, FFARREEZR (CPM) TSR A2z Bl R s 2% .
A LA T R W A 08 7 A AR [ 45 2R 0 A R i o

(E RS FI A 4) BFIUAE29 7R
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R . B3R S Eh ), WAYE BN 10 s, BV IR EIR B, B DNA. 4ifbi
DNA "] 5 FAFH, fE 4°C MRFIEAR, tHAI7E-20°C T PRAF B K [a]

Foh, WRIRIEAE AU, fE AL DNA 3 B e R S 2 I

HhHEHL DNA.
R4 XRE (PCR)

RNR G (B 20 pl — ONREED) HH BLR S S A4
SRLA) TAEMREE | B NARR | AR EE
Cub
73T 2oK n/a 0.4 n/a
2.5 X Eppendorf®4iizesEZ L4 | 2.5x 8.0 1%
%+ MasterMix (Taq 0.024 U/ul)
(0.06 U/ul Tag DNA E &)
2.5X Taq R MZZ i (4 mM 2.5x 8.0 1X
Mg2+. A dNTP %% 500 uM) (1.6 mM Mg2+. £EFf 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 EHZH & 94°CAR 4 2 434, 94°C 30s, 64°C 30s, 72°C 1434%t, 394
TN, 72°CZEfd 10 434, 300 MHRFEENTH PCR P29 Bl A MG S 5 % DNA 127E .

4213 XAAXERFEE

PHE, K 10 wl SRS YA 2ul 6 X DNA INEEZZ ik (Promega) JB&, Al
T EAREEE (100 bp BEE DNA) —#IIAN 1.5%IE ek o, @ik ko 5,
AL 28 s AR RA Je B, 78 UV R TS FFHIRE (Sambrook %5, 1989) .

WA FH AR A I 05 55 1 2 BROE AR 1Y DNA - CBRIEXT D 1B —ANBIAN I RE S, LA

BIRY 1S BTl o B0 U P A A I /22 T DNA SR BB At AH OS5 J5L DNA 42 B4
BACHIRE i, BRAE R AN R B AR CBATEXT D #E4T PCR 748 . i I mT RE A A2 B I
RIS GeAMFRE AR K B A — AR OONIXEIRD o BB I — 97 18 9 A
CIAC) DL 04 ] 4 ]

BERE PCREZHATEER
i AM R S E RS R E K CBS 111.20 (8% 10 MEREM SERH 52 1TS

JFFI4 |; Baayen 5, 2002) . HHM A ESREK GC14 (fUE 22 MEHH &
BHW B TS A4 11; Baayen 25, 2002) . 12 FHABMIE R = (BERH)E. &

4.2.2

B 1L2AE29R (B Frti R 2h)
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EHE. REEE) « KREH M SEE (Phyllosticta artocarpina) 1% %] Bk 2 B
(Guignardia bidwellii) #ATHr 7 CrrtERERD PR RAMEN A& W~ 4E
FHPE RN . R COrfrtE R KRR 24— M 10 fg DNA, Z2Wi R
J£ /& 100% (Gent-Pelzer %, 2007) .
4.2.2.1 —#&fz &

AR Gent-Pelzer 55 (2007) #57. ZERVF 2 B 22 14 5 D) 1 SR S92 )
Do AR 7 iE RV R B4 ITS X3, A E 69 A bp M9 3. Pl H VMK
REHRINAN:

WEFEIY: GeFl (5'-GGT GAT GGA AGG GAG GCC T-3Y)

[ 5#%): GeR1 (5'-GCAACA TGG TAG ATA CAC AAG GGT-3") .

IKARIRER GeP1 (5'-AAA AAG CCG CCC GAC CTA CCT TCA-3") 5 %kt
WGkl FAM (6-RIEWOLER) Frid, 34kl TAMRA (6-FRFL Y AP J1
) B} Eclipse® Dark Quencher (Eurogentec) 1&7fi.

Mt Taq K-G85 MoClo JA%H R 1) S B2 P B IR 2% Premix Ex Tag
Master Mix (Takara) %34T PCR #71%. 7E Premix Ex Tagq Master Mix #1 i A ROX
Z gL 7|=Jr (50, Takara) . H MGW fil#& K NMIEEH: MGW Miifr4ith (L5 ¥
WEZED « BW (AR KW EGET 0.45 um 38 , LAZREE. 1 HSCH PCR #
?)E%ﬁ(lﬁﬁ?}‘io

4222 Fik
i B 6 FR A A S AL

MECH 22°CF BEEHAE CHA EAK (W 4.1.17) HREEILEHHLEE (B
0.5 cm) BRSSP PR DNA. SR 7 B Raa2ap ot , Ra] g2 M2
JE TR PR P SR B A SR B R g TR 2 R A B A B D) RN B, N B AN B R R

(Ef& 3.2mm) M 125 pl #EEZ MR (0.02 M BEEREhZZ 2k (PBS) . 0.5%
Tween 20. 2% % 2 KEE (PVP) « 0.2%4 MG AEH) KA % 1k i 1)
1.5 ml A B, BOE L. 5 000 r.p.m HIIEEERRES IR Y 80 s. IRGWITLE
AL B LML LR KGEE (16 100 g) &0 5's, H 75 pl LiE W IREL DNA, ] %

AR, HEEAE DNA $ZBOAF G2 H DNA. DNA ¥R & 1) i & AR R 2
50 ul. H#EH PVP Hyaifuitit— 24tk DNA. £ Axygen Multi-Spin 4 &

2 R Wi AR H Takara J# 2 X Premix Ex Taq R MG, HFIER G X L= &, 1K o] se & B e
FERRHERRTE AL . REEX G BN TERIAMBERH P, HFARSEKRZE (CPM) AR ML A
185 % o R DA 3% 0 RE A% 77 AR A [F) 45 SR I A5 R 72 o

(E RS FI A 4) £ I3AE29 R
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(Dispolab) 12 A 0.5 cm 5 M5 R il (PVPP) il & alifb A, g H e T )
RE F, 250 ul MGW, @it 4000 g & O 4ifbtE 5 8@ T ke . % DNA
IR PVP A, Bl 4000 g B0 5 7080 ZFHEWA T PCR il 45461 DNA
AISCEPfEH, BFE 4°C AR, WAAE-20°C T g7 SE K R . FRENZZ R iR 1
PVP FI{EFT AL &Y. PVPP A H A PVP, HAEAE ML JEAF £

REBE X R A
S PR A CRF 30 pl B — S NER D) HR DA S NI A

SR TARWKE BESOSAERL (D AR
MGW n/a 131 n/a

2x Premix Ex Taq Master Mix (Takara) 2 2x 15.0 1x

514 GeF1 50 UM 0.15 0.25 UM
5% GeR1 50 UM 0.15 0.25 UM
REF GeP1 5 uM 0.6 0.10 uM
N - 290

DNA - 1.0

&St - 30.0

WInT4T, A 0.6 pul 50X ROX 2Lt 4ukl; fEiEA T, ZH 12.5 ul PCR K.

PCR ¥ #& 95°C 10 min; 95C 15s, 60°C 1 min, 40 MG, fEHF &1L
fH 40 &M H ABI PRISM® 7700 5% 7900 J7 4l Z24: (Applied Biosystems) Al -
BB S ERAT o B R R

1 i 28 B2 TR A Y

FEVS Jent OZ B VE RIS B0 T, W= <40 0 CH{E, A2 A BE 1

FEAS DU B2 B0 ONBRPE S DL, SR = 42>40 (1) Ct{H, a2

B

TS AR 7 AR, A S TR I UE R PR A A
4223 RAAEREE

WO 25U P R A 5 S B S TR AR DNA CSHPERT D A g —ANEAMEIRE Fy LA
BOR Y R Th ot 2004 A R AT I 05 B 5 DN $2 B0 0t At AH S0 B (431 a3
MFEM SEE B D DNA FREU) B BIFE L, Blifd RAMNR R M (BT #E4T PCR
P3G o S AT B AR B R AT AR B, A K B AR — AR OROBERTHRD

SR e WU Sk A HG B R () A ) A P 5 B0 AR B SR, AT AR e R TR S VR N

B IURAE29R (B Frti R 2h)
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12.5 fg IAC. 75 nM IAC IE[f 514 FIAC (5-TGG CCC TGT CCT TTT ACC AG-
3) . 75nM IAC x[f 514 RIAC (5'-TTT TCG TTG GGA TCT TTC GAA-3) . L\
K 50 nM HrA 5645 Gkl VIC™ (Eurogentec) A1 quencher dye Eclipse® Dark
Quencher (Eurogentec) 1] IAC MGB /Kf##R4t (5'-ACA CAATCT GCC-3") .
423 BRITSHELZHETEEH
4231 —&fE &

A DL@E 7 6 B PCR SRAS BIRH A & T AAf L (Baayen %8, 2002) . H
PAZBER RNA JE[R TS 1A 2 XS 5 77 5 a0k Brid

P fs FH R R R 51 A -

EA54): 1TS1 (5-TCC GTA GGT GAA CCT GCG G-3")

S E5|¥): 1TS4 (5-TCC TCC GCT TAT TGA TAT GC-3")  (White %5, 1990) .
4232 Fk
A B B 3R B e b AL

N NEL BRI B4R FE M) 1 em? BE 2248 ¥ TR R L DNA. 8 & 24 1)
DNA $2BUARI &, BCRH AL S 75523 DNA, #i Hughes 5 (2000) ik
77, FRECH ) DNA Rifig /A 4°C FHEZRIME A, BRAER AN A& [F] — R b AT I i
FEAE-20C F.

REefgXRE (PCR)
B— PCR NI AR 50 pl,  HIBAT S

L) AR RERPBAAR (D RRERE
MGW n/a 375 n/a
10x PCR X M 22 b (+#15 mM MgCl,)  2x 5.0 1x
(Roche) 3 (Taq 0.024 U/ul>
dNTPs 10mM (&Ff) 4.0 0.8 mM (&H)
514 1TS1 10 pM 0.6 0.12 pM
514 1TS4 10 pM 0.6 0.12 pM
DNA Taq % &% (Roche) 3 5 U/ul 0.3 0.03 U/ul
N - 48.0
DNA - 2.0
Bt - 50.0

SARIZWRARAE A Roche it PCR RBZZ M Al DNA Taq ARG, JFIERURAE AR L= 5, 1K 7T B8 08
F e R RSN . SRR MG BN TR AR P, AR RERZE (CPM) AT B AL
R BB AT DA P R BT RE % 7 25 AR [R] 45 R B0 45 (R 7 o

(E RS FI A 4) £ I5AE29 R
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PCR ¥ 2%/ 94°C 30 s; 94°C 155, 55C 60 s, 72°C 30 s, 40 NME¥H; LL
F 72°C 5 min. ¥ ¥ K/ 550 4> bp (Baayen 2%, 2002) .
¥ ¥ T A5

PIGRAY (5ul) 1E L.5%IE IR HER F vk, Al 27 A B N . A =
P, FHE X4 PCR A A a7 e ek Aar 0 1 B 12 S B3 AR 1) 45wl I N REAT
aifh. fEFIER 519 1TS1 A I8 519 1TS4 M .

4233 REAEFEE
T ¥ A A

wawE, R DNA NETR. Bl & e 2 KR MBER, 20800 —4
RENTEPIFER . — A E AP 1 DNA IBHMER I, DL — A7k dE DNA K
PEXTIE . FEanH 1.5%IR IR BE R il . R A S I3 H e ol (IR FER A 5 E
FEYHEARE B PO (NCBD #$¥5% GenBank Chttp://www.ncbi.nlm.nih.gov/)
W2 AN A AT - B R A Rk CBS 127454 (GenBank J¥ %15 JF343583) 47T
Pt — S RiAE 99% A1 100%2 (7]

5. wE
MNARFELF ISPM27: 2006 iz 2.5 715 VE 40 38 B (1930 5% FHE 4

7 HA 45 29 77 7] e 52 B2 Wy 45 RS2 B 5 DL, %85 R ID RANEYE CRr
ARG, B HEGME A R DNA 2B A F 5 5D BIRAF
/014,

6. RB#—FREEHEKER &

A A 25 B B S LA WU AN 4 VA Y — (S BT W BL R IRE (Z BRI
) 315
ARC—EM R EM R G W A E %, MIERILMET 0121 SHNEFE

x134 (Mariette Truter i+, H1E: +27 12 8088281; fEH: +27 12 8088297;

HLF-HBF6: truterm@arc.agric.za)

H R FE B, f 22 FOR TR T 6700 AA S HEBUE4H 26 (Peter J.M. Bonants
{4t M. +31 31 7480648 fk H : +31 31 7418094 ; i ¥ I 4F -
peter.bonants@wur.nl) .

Z{R %P K% Escola Superior de Agricultura “Luiz de Queiroz-ESALQ/USP, 7%
P PR ETE (Marcel B. Sposito fi+-; HiE: +55 19 34294190 #: 4190
; fEH: +551934294414; H-THEFE: mbsposito@usp.br)

2 HIE KGR S 8 E b (CREC) , [, FL 33850, 3K W /K30l

16 WL 29 0 (B Frti R 2h)
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M6 % 700 5 (Lavern W. Timmer 18-+, 5. +1 863 9561151; L E.:
+1 863 9564631; HLFHEFE: Iwtimmer@ufl.edu)

KTEXZW IR FAT TG, T EEXED RPN (EXEEID .
XA R EHD (XA LD SIS E R ER RS (EAEZR) WENIE
i E PR R A LR T AL Cippc@fao.org) #2738, F HZ AL 15 Ak B4 22 #1] 52 12 Wi LR 1Y
FiARANH

7. B
ZNSVES =S O N S

Irene Vloutoglou 18 4=, DIGNIEAE Y B2 TP, A5 IS HE#L T GR-145 61
Kifissia, St Delta #7 8 5 (Hiifi: +31 417 496837; f£3: +30 210 8077506; H T
HE4%: i.vloutoglou@bpi.gr)

Johan Meffert {4, HEMRIE, ff =LA THR T 6706 EA Geertjesweg 15 5
(HLT%: +31417 496837; fLH: +31317 421701; HL-THEHH:
j-p.meffert@mininv.nl)

Luis E. Diaz 4, #olk. Aol 5l Aol 8 F 5w, S E5 A48T,
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