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1. AEEMER

IR S8 (Phyllosticta citricarpa (McAlpine) Aa) ,  BIUAT A7 S Bt 95 10998 i
fe EMEE (Citrus)  BUg (Poncirus) « @i J& (Fortunella) M ILF:AZFh,
TR BEAT K SRAG I — PP B o B T BRHE (Citrus aurantium) J 58 Fh, UL T
47 (Citrus latifolia) 4, FrA M ACFIE A% B Y #B9%  (Aguilar-Vildoso %,
2002; Kotzé, 20000 . #74F (Citrus limon) JUHZ5 5 Bw, B A4 & %00 R
A8 N 1 XS d 5 2R T o 95 3R IR 1) A A 8 AL A0

FH AT PEBE 5 B - 0 SR 1895 AR R AL #E ¥ E KA (Benson, 1895) . H
A, CEAEARM . P MUORFINE, DL A b SE R R 35 —Sep i = X K 4 (CABI, 2011;
NAPPO, 2010: Schubert %5, 2012) o BER#H. 1 SEPMAINE) L X 0 AR R IE A %00 F
(CABI, 2011; CABI/EPPO, 1998; EPPO/CABI, 1997; NAPPO, 2010)

M ARG I A 87 TR 8 0% s 2 BE & T2 5] A AR R SL AN s, Al 2 ANl T
R E (Sposito, 2003) . HEKMZHAT FEORBEARLMIE (Kotzé, 2000) .
WA R 22 WA R T R AR, BE A R A S SR S AT BR AR A
(CABI, 2011) o 54b, WOEREHERZ S LR 1 5R 5078 12 Hi A i ek 91 1a) 475 vl g
FKOLHER (Kotzé, 1996) .

MG B BER AT Z R B A RGE. 25 A M TR FM4 (HHRE. WK
AR KM« MW AR, DURESLF 2B T 525 5 B B
(Kotzé, 1981, 2000) . fEFERAEAER — N7, RAEE T B A R s
BT RIERPE. EENARETERL - NFNNHOLT, WEHAERER E
YR A A R I SR 2= SRS, BRAE PR (A AR o B8t o s 82 LS R EAE R, AR
M B A AT A AR R EE AR YR (Kotzé, 1981; Sposito 5%,
2008, 2011)

FERAETETERKE 40—180 K, I AT HL R T’ R ARG R AAEE, DLACY I
iR (Kotzé, 1981) o fE—SU[EZK, MG &ER VA, A o — L8 EH 5N
PN, XN R IR A B . od TR IR R 21—-28C; (KT
7CH & T 35 CHREHASE KB ZET (Lee and Huang, 1973) . TZEMF{ERFMI
B, A S e REWE B EE KR KIS BE I (Kiely, 1949a; Kotzé, 20000 . FZEfIF
B OR3P S B2 (Kotzé, 1981) o 13 0 7 4 o ) B i B 3 7% B 7
1.2cm &b, BAREETFEME, ERBEAHTT (Kiely, 1949a) o &4 CEERT
W THR, ¥4 4—6 MH, HERHER 6 M2 HE, RL A BHYIPEIR
(Baldassari et al., 2006) . 7EEEPH, #EF “Valencia” Al “Natal” fhFfH sz 5 /b7
T5% WAL v 24 et =B, B RELWER LA F] 5—6 H K (Baldassari

(EFFEMRIF AL EImHA 28T
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& 2006)

RYJE, HEATIRIRIRES, HRERETEEKRKEEHA, REKEZNHEA S
HELBH B REIR (Kotzé, 20000 o M MK BEHZE 100N H K/INE 5 B (Truter &5,
2007) o

KA SEMTH AR TSR ET RS, W, Mk, BRwWLE, fEEH EELS
(Kotzé, 20000 o ENTATRER KBNS b, BN 2R3 BRI B 240 T
BRI BURI B R AT | b (Agostini 45, 20065 Sposito 55, 2008) o AHiE I 5 % B
WENTERT LN, WA Leptodothiorella J& (Kiely, 1949a) . /NyAfl+
BB AR A “MEFT 287 B (Kiely, 1949a) , @ ERTE A 50 TV L.
SR, /NIy AR AT AE AR I R AR A T AR AN 2

2 SETE S GHRE o RN A G I e, AR S B R R 2 S
LW R LL A B 2 R AR AR A BB (Kotzé, 2000) » — AR, MM AHER
[F1) 35 DX B0 5 0O 38 0 A2 452 G R B At BB A RE I JEMEAE SR S8 (Kotzé, 2000
Timmer, 2004) .

EAFESR S, ARG RS, BCHR/MER (BE4£<2 mm) 755
AT ARRRSE B, ATRRAAAEAE R Z R A HRE ), EBURPE R A AR E AR
i B (Phyllosticta capitalensis Henn.) CULETIRFR N T REKEEE (Guignardia
mangiferae A.J. Roy) ) (Glienke 5%, 2011) . Baayen %% (2002) ##iid 7 & #H 5
B W AME SEE X PR IE . RPN TAEWERE. S5, g s E
S PPREIR T BE AL ARG I 25 B2 B (Phyllosticta citriasiana Wulandari, Crous &
Gruyter) 5lERAERIEE, J5H & ML wms, Bt REM T (Citrus
maxima) EARI (Wang %, 2012; Wulandari 25, 2009) . WV HFHA M 55 B 0
AR 475 0 S 0 25005 14 M AN IE 28 . Wulandari 25 (2009) $538 18 E A AR M- 5 25 B
AU A7 J AT BUm ) ARG I R W X T RS IR . B 0 1 AW R AE
BOTARE TR FR M A JE A R AR R B W . T EMAE N R & W (Phyllosticta
citrichinaensis) TERN W Fr b 5] #2528 48 (100 S5 0RO 23t 22 B8 (14) /)N 4 K e 0 9]
TRPE . 1208 JEAERG T AR T RS2 B g 5 RO R UUE MU 8 (5 2 58 (5 /N B B
(Wang %%, 2012) . EPMIGEN S&EE (P citribraziliensis) se{E O MG EEY
e o AL — AN AR (Glienke 55, 2011)

FATH 28T (EFfFEMRIF 2L
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2. 7EER
24 Phyllosticta citricarpa (McAlpine) Aa, 1973
R4 Phoma citricarpa McAlpine, 1899

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

S Bz, HEA, FEE], BEE], BEEN, WA REEEE,
] 260 R i A

HA% FERG SR B (HAE S @A 4%, W CABI (2011) )

F3E : MycoBank 320327

3. ol

Al REE MG S EENEE . B, S M R, B, A,
Wk, (CABI, 2011) .

3.1 B FRYEIR
e FiR A RSl AR, R b SR A TR (Flantdist. HA2.

B R BN S1E PR R VR, AU 58 BOUUR 7 e DLV fff ) B SR S B A M A I R
%W (Kotzé, 2000; Snowdon, 1990; L. Diaz, A~ NJBEiH) . 1 Kiely (1949a.
1949b. 1960) &, LLRPUFUELR) A %0

WEBE . AR B A M B AR, JRBRIRVE, B4R 3-10mm, A KB E IR
by, DIRIREOERON% (B 1A) o AR, 76 B A8 Bkl
PR o BASBEBE BE AT B — EAR /DN, AT REIE S5 T U K R BE o 78 RS0 R S B A
— AR E, B R SR IR U (U AN Sk B IR IX e B . 3
H, IXERBE TR R A AR (B 1a) , AR T RO B R B i
ATER . REBE AR R SR A R, AR AAT B, R AR A SR SR I FE
—fll (Kotzé, 1981, 2000) ) . A i S B E 1R 25 5 ik i A7 o 26 - 45 1 B
PEIF B4 5

EBE. KA. BElBE, RAKLEHHE, BEE 1—3mm, M E,
VU JE &A= (B 1B o i B BE I [ HERS AR o €, 1 B L S A o AR T A
(E1b) « BEZHIEH FAERLMARBE G, 0] RS 7R 6E BT 2 TR R B AT
(Bonants %%, 2003) (& 1C)  BANBETIES LB WM, FELMRED (K&
2C) , TERIAEA R ICH L (Kotzé, 1981, 2000) .
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BEARBAN. @ RAEEGARST F, BN R AR RO,
J& B A R /N BE S (FUNDECITRUS, 2005) (& 2A. 2a. 2B) . WHEAESE
728, AIBEEN AHER A HiES (CABIL, 2011) . ZAERAT WG S EH O
KIAFEAE MM 335 X (FUNDECITRUS, 2005)

EBB. T A ST, 7B A KR ™ B AR gL ) RS B I DA 19T g AN R T )
e, BN (B 20)  fEEBEFET, RERERAS~4ERESE
filr# (Kotzé, 20000 . BBERBRMPL, 4—5 RNEIREE SR LR LM =742 .
X 2 E R, B HARREIRA I, EwRARIHRE (NRE , A
RFEREAN R, FEOR A S v F1 ™ B R G425k (Kotzé, 1981) &

JEARAD I, HEARAE BLR P RCEIRCE AR A SR s BB R

=4

e, RERGEEahO. Fhel. THREDEHNFOREZERK
(Aguilar-Vildoso %, 2002) (K 2D) . ZGEWRKEEGERSE b, 7 i H K
R (Goes, 2001) o TRBEARA 7 A T4%, 8 R G 5T ARG .
A A6 I B IR S Sl R R ILAE R R 1 (ML Sposito, FANIEHD

WRR. OPREOERANRERIE, KA —, REHERBLEA NN

(Goes %%, 2000) (K 2E) . ZWMBAnAEMTE, KAEE 6 MHLULERRSE

oo ZORE R A G 55 BE Bl (Phyllocoptruta oleivora Ashmead) [ 17 £ H K
(FUNDECITRUS, 2005; Spésito, 2003) .

PERRZE, DL ERIRPZFEIR, AN EREIR i P By vl e A — SR s bR A
(K 1C. 1¢) »

1E— Y2 YL PR 2 [ HLIX, R TRETESI R . fEZEAEME B . 162 E ek
e 5B BRI O OB REERBE . EY R b, R R I v/ R BB
(Aguilar-Vildoso 5%, 2002) . %5, FEZAERE E )t RE R R AE 208 A i ki .

3.2 M RAMEERLER

MHAE SE B £ I Eal s R I A W AR R i AR 12 4% (Sutton A1 Waterston,
1966) o WIERHHSERILHAEIR, EATERWI AL 7 IS TS AT DL 2 A JRBE A
KPS EAATE 3mm, RETE, HEARRK AR E G, JE RS RE R RO
%, UK FRERE (Kotzé, 20000 (K 3A) o 7EUTHlm: A 3R H 7 BE A b 9Ll /R 2
FEAS RS

5 Fr B BESACL )08 DA ] g HY IRAE /NS, b, FEAT R b EEAE AT & FL A AR 28
FEEOE W, (M. Truter, DNANEHD o FERZDE (B4 0.5—2mm) B JEHE M)
W, WwEwGRBEONL%. KAazkmtto (B 3B) o ERBEHOERTT WA 1

FETH 28T (EFfFEMRIF 2L
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T
33 HERMARERMABAEthMEYSEEMERSEMERP LR

R FRERERINZ AR, AT I (B R B A
S B B . MG ) BE 5T (Diaporthe citri) « WASERIEHE (Mycosphaerella citri)
FERS B MAR /NP (Alternaria alternata pv. Citri) « 5okt )& (Septoria spp.) « KR
JEH# & (Colletotrichum spp.) ) BUEH. HUME LR 1E B 2R AL, B8 A RERJC I i
It (Bonants %, 2003; Snowdon, 1990; Wang %%, 2012; Wulandari %, 2009; L.
Diaz, AMHD .

P T R AT S 92 b b R A T S T SR R IR R A TR S B AE R S, R
K R SCHER ) 7 A4 ge VE B T S 2 T .
4, £E

R Wr AR R IR T A S AE A AT A SR S AT AR W R TR A DI AT 8 o A B
A AEATAAR SRR M RLRER (LSS 3 1) AOMHE R SE . W AR B B 5E DL URER
B BOR B B R B & e R S B A . ORI 3.1 A
AT AR AT H o A 7 s A AE AT RE S IE R LS 4.1.3 5 i Rr ik — 21,
WR] BEAT MG R o AR, T AR R B B AR T s A AR S Rl
FEM T L T8 B E AR i R B B A AR AL (Wulandari 55, 2009) , A& 5%
B 25 58 AT T SCHR R ik A RERiA (B 4) o ZWTE A (&5
ANBURT L 2 5 A AR R SE B AR A B T, o EL R A WECAE A, (B
% B (Al RE M TG R s

WERN T A J5, EEHT AR (CHA) RI#EDAE (0A) Biai% EAK
M E MR R E S AT S BRI A— (A 4.1.4 7, ZRG. (i) (i)
(iv)) » JIRTYCAE I RAS T MG R B . BPX 14 R AR A o AR Al 7 3
FIBEAIM R I R R B 7R, BUCK A E M 2 REgaE U B (PCR) Fl P e sx A1 BE X
ATS) MR (W 4.2.1 %) , B2l PCR (W 4.2.2 5 o R, EEEREIRE L
XA IEAT 4 B 5 3R, SRR B FREEAT B A, A — AR B ) ) AR,
AT S A3 FH T 0T B ) A7 772 A 22 SR PR B 4 ) A )

AP PCR 7% CHRUAISL ) AT T i A0 45 e M A 2R S B B M i i 25 T
(W42, 42275 o SRTT, Hpedfe R IRAE XS 77 A B AL PR A Al SR S b A7 A W
Gent-Pelzer % (2007) &L SER PCR ITVEANREHEATY 1 (J.P. Meffert, P ANEWTD
FCJR RE T b b 5 4 A 28 D05 S A0L ERDE IR 28 P T M A A - i B 1 5 S, R S A G
M- p 55 B S VA S T R (0 Fh (Wulandari 25, 2009) o HT AT MG S &
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Eﬁ%ﬁ*ﬂﬂ?i%liﬁiifﬁt YA 5 AR DB B9 S ADUAE R 3 SRATH A R St
*"{D‘Jz%%ﬁ?l‘ﬁ%ﬂhﬁ

Gent-Pelzer %5 (%W)Li%%ﬁ?@Rﬁ%(L422ﬂ)7%?ﬁ%%5ﬁ
B FH 2 W, T8 R ARG A A s RIS 7 AR B SR, R S N A A
B AR AU AR ﬁﬁd@Rﬁ%(M421%%ﬁ)fﬁﬁﬁ£%iﬁﬂw
MG R R ARAER B = Ay . AEARIE LR, IR RN G, NoE I A B
(L 4.1 95) | SERF PCR (WL 4.2.2 75) BN REIRGX T (W 4.2.1) KX 75 PF
TR o (EIXEE 7RI A, Fedln 1 A O AE R LR TE 1 A A P 2 1 1) R

MERRZE, W WEREREENERE RS E0EMTi, RS MR S
R o AR Al A8 R SR AR . SRTIT, R TH B LR AT I O o AR A A RN
W 25 T AR B R I 7 A R AL B B AR AL TR, DLy AR LTRSS jJHU\
X7 (Kotzé, 2000) .

FEARMIES, Bk (URFEEARLKGI D PR RN —#, BHANE
1!]9%m7m%ﬂ%ﬁ€l’]%%ﬁ7k? RBEgE Rk, Pritftisein =587 iy
B0 = AR HEREAT T EE

4.1 HiE A HEMTREENS HIEF

ERARZER LA F R IIV) T RIHEBE, 7E 70%P R FIRIE 30s, A 1%KA
R4 (NaOCl) KIMVE# 2min, FICHE 2Z8TE/KM IR, FHWAK T (Peres &5,
2007) o NIRESEME, DBAUVNOYINRBE, FERRKET & BTA A R 4
41 (N.A. Peres, MA@ . Ff5, fELHEFMH TRKWHIEE T3A CHA, s5#%
ZHEEREEE (PDA) (WL 4.1.171) , BUINE 50pug/ml HH R S0ug/ml #HE RN
PDA 5 R B 92 M (42 9cm) # (OEPP/EPPO, 2003) . 15 Ad FH /& PDA,
110 HLL b7 AR AU A i S T B A KR s 7, B B LB ] CHA
B RS I 96 A K, R OA (W 4.1.1 1) BFEMUEEE T EH A
/g, S5HFEIR, NAE 22°C T¥ PDA £33 FAKMERYE TIRLH0
(MWJ?,u%%%%@%%%%&om%%%mﬁﬂmAiiﬁﬁﬁ(ﬁ4m

v () ARG AN S E R N AT A S AR (WL 412 D, B
&mofOALﬁiﬁé% R ﬁ#%ﬁﬁﬁﬁﬂ ST BIAE OA B bkt
# (Baayen %%, 2002) — JU|H 4l % 5@ NG - mi 2

WHHERAUTAL: (a) tEH AER L MERIEFEEER, BT&A
— MR IR AR XA A R B R R, HEE IR AR bR e AR L (iR AR
JHE (C. gloeosporzozdes) ) 54 (Peres %5, 2007) , (b) HTF /T AnEM i
LT —14 RESIA], X2 —FiFE S 1A (5 7%

FeTH 28T (EFfFEMRIF 2L
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4.1.1 ¥EFE

BHOTIRAE (CHAD o ¥ 1 AT A AR BN 1 FHERAKF, &
29 2 /NI SRR T . FREN AR AT I 9SS, BINIF, 7E 110°C (pH 4.5) FiH
B30 e, A H. R 0.8 FHAEMI/KIRFIIA 3 SHEARRENR 20g,
RAWAE 121°CFHE®H 15 0. WHEFEILETIMA 0.2 THY T & Kk, 559
BEIELE 102°CRIHEE S 08 (Gams 58, 1998)

HEIZAE (04) - OAFLAMSE, B3 Al fd F DUR J7 v & R 30 e il
NHMRA R, BIRIESEA ARKIF R BEL 2 WG, HFE#Eh, @il
FMRATIL I8, R 121°CNWEFE 15 b A | G RImS, A
3G HARBEAR 20 w0, KIRESWTE 121°C NHE 15 0% (Gams %, 1998)

DREFEEIRNE (PD4) . PDA "L L., 8 & o ¥#& Hawksworth %5
(1995) R T7 14 o
4.1.2 HEFHR

HBEMRBEFEA CHA FAKSEE; 22°C MEER TR 7 RETFHWER
25-30mm (Baayen %%, 2002) . ff PDA I, WEEA AL, A HLEAMHAE
B 22 AR R B 3B IR B v X4 (] SAD o BTE R OIRE, AREERGOSAEREL
A, WEWHARKRNBHE. BED P OIEMRE, BB KE GRS X
(Baayen %%, 2002) . 7—8 KJGHUaM=ET M, 1A 7 EMTF RIS BT
—MAE 10— 14 RN=4 (K 5B) o fE OA b, 25C PR R 14 Ka, WK
i, KR, BEMEKE, BMETHREMBEKE, GREE T EHEER A
(Glienke &, 2011) . fE OA b, W/ A%NMRE AR, FHy e bk m E s
et (6D, Ti4r) , HIFFERTA MG AE R 7 B~ A m 0% (Baayen %,
2002) . HERFE R CHA M PDA R4,

413 EEIZF

TR R MG R85 W A BB 2 R K, &7 5 R 2 B TR G 1A
W)@ ERE RS S % B 5 (Baayen 2%, 2002; Glienke %5, 2011; Wang %%,
2012; Wulandari %5, 2009) o AR SR A I E RRAEET X ) 32 202 75 777 AL 1)
FAG S W SR A1, EA1LL Sutton A Waterston (1966) LLK van der Aa
(1973) &R NFRE, FFH Baayen %5 (2002) i 71584

FER. REAAERTZANEEFEEFTIEE (De Holanda Nozaki, 2007) , £
(R S ABRE D AR (B R B Ay SRS BEAS=4E. efTRAEREA,
EEA, WA, BEOEBM0, 125—360 um, HHB—JRFEEG N, £
R A AN R 22 S . HMBEZ B B A €0 5 4 B I AR E A B, (R

(EFFEMRIF AL FITH 28T



DP 5:2014 REABEZEMZHIARZE

P92 ) B A TG R T 2 B D A IR 2 RO 40 A

FE. N, WFEEE, iEE, DimEE, H 8 M. SMEERERAT, H KM
9 40—65 pum X 12— 15 um, FEATEREAFIE 2S5 EY, KEY KA 120—150 um.

FEMF. . LRE. B, BAE. bk, g2, 12—16 umX
4.5—6.5 um, Rk, BAFHH Ry, Fumioh, B 1—2 um KEETE . EHME
FHMEMEDIRY R 22, FimE—A 3—6 um KA 80 B R 45 1 B R 22 .

DEMFE. ERT MARBE I MR . VEH R, DL R
A RAEREREA. BRIE. A, PREREOA. B2 70—330 pm. AT
Bt Z A VU )Z4000, MR, WO ILEEEH S, ABORIR. g2 AR,
F. HA4E 10—15 pm /ML

SERT. BN EMEE EW. LB, 24, 94—12.7 pmX (5.0—8.5)
um, BTLEHETEME 2, F<1.5 pm EMELLE LML EREE (B 5C. 5D,
6A) o Ef1E 9 um KHIEH. B, FAEE S AR LR R AT

IR RN Leptodothiorella J&, &% 32 B4R FRt fErp 3y ml =4
PEFLFIEEOIR, SER R, Homg 20, 5—8um x 0.5—1 um.

414 HEMHABRESNHEMUMNHAEREENEASHESERMLER
MG 5 B B RS IR S AR A I 25 22 B (Wulandari 58, 2009) R ZER]. %)

M A T B0 PR A R B R R AR AL (Baayen 5%, 2002; Glienke 5%,
2011)

A RTRELE & LU LR 2 AT AR I 25 5 T TV

(1) W CHA ALK (REERTREMHEES)

(2) BHAES ER TN TR (B 5C. 5D 6A. 6B, 6C)

() AEMTMIELMKE

(4) 1£OA b7 M E, (HIFEFTA MG RS 7 B~ £ (4R (Baayens,
2002; Wulandari 28, 2009) .
A MG I S S AR SN E R IE R AE R LR 1. A, E MG

M AW AT 14—26 vm BAKH 70 4 M7 e 22 5 H G i A8 B i BLIX 2y
(Wang %%, 2012) .

#1013 28 T (EfREMRIF AL
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T 1 MG SR YA A I N R R B T R SR AR A SRR
(Baayen %5, 2002; Wulandari 25, 2009)

L HEHAEE | DHHEHSSE | gHHAER
ST RN (um) 10-12 x 6-7.5 | 12-14 x 6-7 11-12 x 6.5-7.5
FFEETEE (um) <1.5 1 1.5-2.5 (-3)

T P g 22 K (um) 4-6 (-10) 7-10 (—14) 4-6 (—10)
THEMATFHRA (umd 12-16 x 4.5-6.5 | K% 15-17.5 x 6.5-7.5
PEA TR/ (um) 5-8 x 0.5-1 3-5x1-2 7-10 x 1.8-2.5
W% T EAE (mm) * 25-30 18—20 >40
RKAEKEE (O 30-36 30-33 30-36
EREELE (OA) Bidedk b= | 21 o &

£

T22°C N BB ARV BIR (CHAD $9rdk LREFR 7T RJE .
T REE R I AR ORI S > S A R .

4.2 L B oFEM

CEESLANF B TR ik, T BB AR IR AN R SR BB A AR P

## (Bonants %5, 2003; Gent-Pelzer &, 2007; Meyer %5, 2006, 2012; Peres &5
, 2007; Stringari %, 2009) o IR 7R ENEH AR K7L, B Peres %%
(2007) EILHIH M PCR KA Gent-Pelzer 25 (2007) # A7 HISEi; PCR &M, 7
HRSE, SEif PCR J7iEaonf Ssk bB AN MG S8 B3 s B 7 A BH A BB, 17 7 — 28
fEOLE, HHL PCR Wlger= A b thas . IEFEENE, o B A G &
A3 F RN BH M S S B AR R BORE, 12095 B B A AR R E K B B HRGE
BIEAN PCREEHEHREBE

— U TS 36 AR A I S B B A B 13 i AR I R R B 0 S R L R R A
U RIEKEIEE (Colletotrichum acutatum) « WEHIRIEEE « FAS A REFE . HERS R
R MAELRE R (Penicillium digitatum) 1E P — S5 UL HAH7 9 3 20 B30 0 R
st (e ) AT 7o A MG A E R T M RO . BUR
AT 228U s REIMIR) 9 1 pg DNA/ul (Peres &5, 2007) . & AEST MM
A P 525 B B PN AR AR I R B DNA . 3 F PCR J5 B —Fh 77 AT BLIX 23 PR Fh s B«

SRR TR (L4175 o SR PCRAGIN (W 4.2.2 7)) MITSWF (K 42371 .

4.2.1.1 —RER

AHFEH Peres 55 (2007) EEAL. ZERHH W 2R85B R SRR A Il
WA N ITS #4 X3k, 722E& 300 MRS (bp) M T . Bl KR~
HIRIYN:

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

KA 5I%): GCMR (5'-CAT TAC TTA TCG CAT TTC GCT GC -3") .

4.2.1

(EFREMRIFALN) #1101 28 T



DP 5:2014 REABEZEMZHIARZE

i 1 Taq DNA R &5 & Mg K% B8R W X LG il # sr) 2.5X
Eppendorf®!MasterMix #47 PCR ##. M F40K (MGW) BLHlRFREY: 7
THOKB A (ZEFHEZEM , TW (SEKEE0EE 045 pm 38 , HL
HIRE . ¥ G757 B AT N Peltier sNAG IO AT

4.2.1.2 A%
Bk A4t

MAE B B A RS Rz T ARG 7 R BT B IR B SRS B P 3R B DNA
RS MIBOLT, VT AR AN, RTae 2t Lish R (NIRED FIAR K.

WA U, AR DNA $EGAA & (F1i DNeasy Plant Mini
Kit (Qiagen) - QuickPick SML Plant DNA (Bio-Nobile) . KingFisher® isolation
robot (Thermo) ) , ME LK HEE DNA. MEAA FESfiE B 2 DNA, AT
FIRG I 2R DNA 2B (Klimyuk 25, 1993) , 4kiife HEw k4T difh, X
BUE B BN 2L (Peres 55, 2007) o

IR DNA IZEUE . R0 AR AR ALV AT 40 pl 0.25 M NaOH 1
TR 2 mIfg B, ZEFE/K (100°C) 857730 s QIR FEHEAD o 40 pl 0.25 M HCI
20 pl 0.5 M Tris-HCI. pH 8.0 fl1 0.25% (v/v) Nonidet P-40 7 FIf % & A (4 i
R S FROOBN B K 2 mine SREREY B AT B4 IR % (30 #4748
W, BAE 4°C T REAFEUE o A7 S 2EALRT, RS TRAEBR KGR IR 2 0B

Rk DNA @b, BPERMRE (W 130, K 15001 100%300HE A1 — /N £F
EEWR RN BT B 2 ml BER . 4 BOREMAZER E, &% 30 4
BRSO 500 pl M OB 2= 25%0 78 BE % o (10X (Tris,
Nazethylenediaminetetraacetic acid (EDTA) FIRK RN NaClO, pH 7.0) F1 95%7H
KO, FIEMIE RS, ERFHEENK. BRI RARMME S, £
HE AT T SRS O, 68— MR L 50 ul Tris-EDTA
et . IR S b )E, WMAE A 10 s, BUHIFTEIR D, [H DNA. 410K
DNA 7 5 EAEA, BfE 4°C T IRAFIER, ATAE-20C N ORAF S KN i)

FAh, AR AR R R B, A5 R Mk AL DNA S B ) G SR S0 3R 2 B
DNA.

VAL WAL PCR 3946 ] Eppendorf® iR, JFAF Rk fALAEIZ L8 ™ g, TR T BE il Y A 8™ dh HEBRAE
Sho RALXFEREN TEMARMBEMH S, JEATREAZE (CPMD AR B AL A0 . slRA/ B4 .
A LA T R W A 08 7 A AR [ 45 2R A5 R i o

#1203 280 (EfREMRIF AL
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REBERN (PCR)
RBRA W CRE 20 pl B — ROMNVIRED) B DLR B AR -

SR TARMREE | R SNARRR | S IR
Cub

7T oK n/a 0.4 n/a
2.5 X Eppendorf® MasterMix 2.5x% 8.0 1 X

(0.06 U/ul Tag DNA &) (Taq 0.024 U/ul)
2.5XTaq MM (4 mM 2.5x% 8.0 1 X
Mg2+. H&FFf ANTP %% 500 uM) (1.6 mM Mg2+. %A 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 G S ¥ 2 94°CAZME 2 23 %f; 94°C 30s, 64°C 30s, 72°C 1438, 39 4N
Iy 72°CHEMH 10 43%8F. 300 MHEIENT ) PCR P2 ¥R WA f #1555 1 DNA F£1F .

4.2.13 EXEFER

PHE, K 10 pl SRS YIA 2ul 6 X DNA IMEEZE i (Promega) JEA, Al
T EMRESER (100 bp B DNA) —EIIAN 1.5%IARER &, @il Hiko 5,
AL B s HAR G B, £E UV O TSI (Sambrook %5, 1989) .

WO AT P R A I 5 S B S IR AR DNA CSHPERT D AR g —ANEAMRIRE F, LA
B ARY B R o AR DA 20 A AR I A B B DNA SEEU) 8 At AH OS5 R DNA $2 50
BARBIRE S, B RN AR CRPEXT D 3E47 PCR ¥4 S I AT B & A= 11
LG AR BA Y, D2 K AR — AN ORI R o B I — A9 38 A A%
(IAC) , CAIHmd1EH -
4.2.2 BEEUSZHN PCREEHEHAEHA

o A G i 555 S IR E bR CBS 111.20 (fR3E 10 MG A E #2054 1TS 7
HIZH 1; Baayen 5%, 2002) . H#HM AHREZSREHK GC14 (UK 22 MEHM HE
B Y ITS 4040 11; Baayen 28, 2002) . 12 FhH A MGG = (Bitkfi)E. H &
J&. RHEEE) « KEF M SER (Phyllosticta artocarpina) 7 %) BK JE B
(Guignardia bidwellii) BATR: mME (M ERe R WAl R ARG SE W =4
FIPER B . REEE (it R BRI Z&— KM 10 fg DNA, 2l R
JE /2 100% (Gent-Pelzer 5, 2007) o

(EFREMRIFALN) % 13713 28 T
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4.2.2.1 —fREER

AMAEH Gent-Pelzer 25 (2007) #37. AZIR ARG B RS D R R SH BT
AKE T VR BV YAy ITS XK, 7245 69 A bp IF 7. Bl AR SR
BRI N

1IEHBI%: GeFl (5-GGT GAT GGA AGG GAG GCC T-3")

K H 5% GeR1 (5'-GCA ACA TGG TAG ATA CAC AAG GGT-3") .

IKfEHRE GeP1 (5'-AAA AAG CCG CCC GAC CTA CCT TCA-3") 5" % Y6 4R
YR FAM (6-FR B9 E) #RiC, 3"t Ykl TAMRA (6-FR 3 DU LS PH) 8
Eclipse® Dark Quencher (Eurogentec) 1&1ffi.

i i Taq RAES & MgCly FAZ IR 1) R B 2 ph A B 1) 2% Premix Ex Taq
Master Mix (Takara) 24T PCR ¥4 . 7E Premix Ex Taq Master Mix i A\ ROX £
EEG Bl (50, Takara) . Hl MGW il & R MNMIE G : MGW MBFAT4ifl (LET
EZEMD . EHE GEEKEEGE 0.45 pm 8D, THEMEEE. 652 PCR $WE
AT 1Y
4.2.2.2 Ak
BB RERFI4{E

MICH 22°C T BEEH#E CHA FAK (W 4.1.1 79 WREELSENEL2ERE (B
0.5 em) BURSUEHEPHEE DNA. MR EYITmBE, ] RE 2 M2 B A Bl A
RRAR AL ¥R 22 AR SR BN, IR AR (B2 3.2 mm)
125 pl FEEZE M (0.02 M R ER g2 b ER7K (PBS) + 0.5% Tween 20, 2%%K 4
WML EE (PVP) « 0.2%4- M3 A& ED 1A% k30 1.5 ml B &0
o EOEDLS 000 rp.m BIRFEAERRE SR 80 s. TRAWAEMAY B LA DUk
KE (16 100 g) B 5s, H 75 ul LiEWRIZE DNA. W% AE = r i, H
ik DNA $FEHGAF &L DNA. DNA & & s &R 50 ul. H3EH PVP
(R4t A3 — 25 4tk DNA. 1E Axygen Multi-Spin 73 2541 (Dispolab) H13E A 0.5 cm
ROIHEWMLEE (PVPP) Hl&aifbrl, B HMES RMNE L, H 250 ul MGW,
it 4000 g BSOAEAAE 5 AT IR T BE . K DNA BN PVP A, L 4000
g B0 S Bl FAEVAH T PCR AL . 4tk i) DNA FISZRIMEH, BUAE 4°C T fEfEid
&, WATLE-20°C T A7 BRI [A] . $RENGZ rPi b i) PVP HVERI AL &4 . PVPP

2 RZWi R Takara f# 2 X Premix Ex Taq K MR A, FRIERBRE it s =0, B se @l ML e
FEmHERRTE AL . IROEX MG RN THERAMBENA P, HFAERERZ (CPM) R BIMA . K FIF
JBR A% o T LA FH 3% B B A% 7 A2 4 [R) 4 SR 0 55 IR 7 o

B 14TH 28T (EfREMRIF AL
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FE M ELAZERH) PVP, FIAEAVE PRI UER K

KoM

RNRE (B 30 pl B— N BLT S S 4
SNy TAEMREE R BAEFL (pD R E
MGW n/a 13.1 n/a
2x Premix Ex Taq Master Mix (Takara) 2 2x 15.0 1x
5|#%) GeF1 50 uM 0.15 0.25 uM
5|4%) GeR1 50 uM 0.15 0.25 uM
EF GePl 5uM 0.6 0.10 pM
/Nt - 290
DNA - 1.0
Mt - 30.0

WerAT, BN 0.6 plS0XROX b gukl; FEMLTEOLR, 2 12.5 pl PCR K.

PCR G Z 2 95°C 10 min; 95°C 15s, 60°C 1 min, 40 MG, fEHZKILE
40 A ABI PRISM® 7700 5% 7900 /741 £l 24t (Applied Biosystems) F1_Fif 44
B R NIRRT . R R

S i 2 L = i
- TEVS RN R IIPER BT, WS e AE<40 1 CHAE, BRSSO B
- FERRINAN SR E A PR A B BB R . IR AE>40 B Ct(E, BRSO
A
AT R A I 7 VAR, A S = R R R PR A A
4.2.23 EXEFER
W ZFUAE PRGBS IR AR DNA CBHERTIRD) VB —ANEAMIRE S, DA
AR 48 R Tl o A1 00 254 AR A I 25 25 T DNA BREUYI A EL Al AH 055 TR (49 2 S0 4
W S AE D) DNA $EHU) B ARHIRE S, BUEREIME AR (BRI 4T PCR ¥
1o Dy AT B R AR I R AT G R A, R K B AR — AR OROBEXTFED &

D e I A 1S B B A ) A S B R B OB, AT AE S RTR AR N
12.5 fg IAC. 75 nM IAC IE[A 5] %) FIAC (5'-TGG CCC TGT CCT TTT ACC AG-3") .
75 nM IAC & I7] 5| # RIAC (5'-TTTTCG TTG GGATCT TTC GAA-3") . LK 50 nM
bR % ek 5 Je Bl VIC™ (Eurogentec) F1 quencher dye Eclipse® Dark Quencher
(Eurogentec) [ IAC MGB /Kf#{R4t (5'-ACA CAA TCT GCC-3") .

= |
\|
/
)
5
= |

(EFFEMRIF AL %15
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423 BEHITSNEFEEHEHREE

4.2.3.1 —fBER

AT DLIE Gk 0 568 8 K0 PCR R4 I FH AR 5 7 LU A (Baayen 58, 2002) o FLR
iR RNA JEPR ITS 10 2 X 38 (R 0 2 05 32 4n Bk«

Fie At B AR SR AZ HER 51 W M -

Em5#%: ITS1 (5'-TCC GTA GGT GAA CCT GCG G-3")

KA 51%0: 1TS4 (5'-TCC TCC GCT TAT TGA TAT GC-3') (White &, 1990) .
4.2.3.2 Ak
BRI

N MELE BRI B 2 20 1 om? T 426 3 EL DNA. {8 & 24 10
DNA #H0RAF &, SR EAA SR AR DNA, #]41 Hughes £ (2000) A fiid
P75k $EHCH P DNA NAgA7EAE 4°C LRI, BRI AS 2 (7] — R AT I il
FAE-20C T,
REBERN (PCR)

Hi— PCR S M EARFE 50 wl, B BLR SO PH il

SR TAEWKSE BN (U B E
MGW n/a 37.5 n/a
10x PCR M Zg i (+15 mM MgCl,)  2x 5.0 1x
(Roche) ® (Taq 0.024 U/ul)
dNTPs 10mM (&EFF) 4.0 0.8 mM C(&EFD
514 1TS1 10 uM 0.6 0.12 uM
519 1TS4 10 uM 0.6 0.12 uM
DNA Taq %4 (Roche) 3 5 U/pl 0.3 0.03 U/l
ZN7h - 48.0
DNA - 2.0
St - 50.0

PCR M S H 72 94°C 30s; 94°C 15s, 55C 60s, 72°C 30s, 40 MEH; DL
72°C 5 min. ¥ 47 K/NE 550 4 bp (Baayen 2%, 2002) .

S A WA AL Roche [ PCR SR ZZ it R DNA Taq 8 G, I S0R A LK 287 iy, TR AT BB R &E H Y
Hoe = s HERR AR A o SR ANE BN TEMAMIER A, FFARSRHEREZR (CPM) WA HRB 1L g o
R/ BV o W] LA P R WY REA% 7 A AR [R) 45 R B0 48 [ 7 i

16 T1H 28 T (EfREMRIF AL
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T iEFNF

FHREEY) (5uD) £ 1.5%F gt B vk, K2 EH RN % B4
PP, & 24 PCR ik a7 S ek A6 H Fey BH P s S R 4% 1) 45l [ B VR AT
aifk, . A IE 5 1TS1 F [\ 514 1TS4 0 F .

4.2.3.3 EXEFER
g o4

WAL, SREUK) DNA NARZR . Nl & 2% 2 KR NEER, £ —K
SEVIREG . — NS DNA BRI, P& —AN 3R /KIMIE DNA F R HE
X FEa A 1.5%BR IR BRI MR A AR W I IEH P9 (SR 3 RRAh) SR
ARG B F O (NCBD %(#5 % GenBank Chttp:/www.ncbi.nlm.nih.gov/) ik
SN S B AR CBS 127454 (GenBank J7 415 JF343583) AT L
o —BERTE 99%F1 100% 2 [H] .

5. Tars

MNARFELF ISPM27: 2006 FiR 2.5 75 VE4H 8 B (1930 5% FHE A

1E HoAth 46 2 77 A Re 2 B Wi s A 2 G 0 T, 24 BRI FANERE (kF
B TEY), B, EESHE A EIRE A . DNA B A0 B NIRRT
2/ 14,
6. KNHE—TEENRKER

B SR S HA AL i — B E BT ML R RIE (3% 7R
7)) 315

ARC— YR T AEM R G FH AW =, MAFRIMIET 0121 SRAGEH
x134 (Mariette Truter 115 HLiE: +27 12 8088281; fLH.: +27 12 8088297;
7 HE4H: truterm@arc.agric.za)

E PR AT, 2 AT AR 6700 AA S HEEEHR 26 (Peter J.M. Bonants
4 HE . 431 31 74800648; f& H : +31 31 7418094; HL ¥ HE A -
peter.bonants@wur.nl) -

E£fR% K% Escola Superior de Agricultura “Luiz de Queiroz-ESALQ/USP, EpH%
2 R FiPERELTH (Marcel B. Spésito 15 HLiE: +55 19 34294190 %% 4190;
fEFHL: +5519 34294414; HLTHlHE: mbsposito@usp.br) .

i % HLIA K2 G 7T 5% F 0 (CREC) , [, FL 33850, 37w W/ R &
MR 700 5 (Lavern W. Timmer f1:; M +1 863 9561151; 14 K.

(EFFEMRIF AL 17T 28 ;T
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+1 863 9564631; HLTHEFE: lwtimmer@ufl.edu)

KTEXHZW AR AT BT R RS, o EFZED R (EXERIED |
XM R HL (XM RAL) s ie itz ne (EAEZR) BV E
I E bR AL F AL Gppe@fao.org) AT, i HZ 15 Ab 3 =2 il 2 12 Wi FURE (1)
FiARNA

7. B it
AR B W) 1 DA R N PR

Irene Vloutoglou 18 1, DIZNIEAE Yo B 0 0 fr, A B HESLTT GR-145 61
Kifissia, St Deltafff 8 5 (Hii%: +31417 496837; fEH: +30210 8077506; FHF
HEFE: i.vloutoglou@bpi.gr)

Johan Meffert {1, Y RYF, == LA TR T 6706 EA Geertjesweg 15 5

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

Luis E. Diaz {4, folk. gl S5 e B H5EF, SHEFR4ENIT
M7, CP 12900, Millan 7 4703 % (HLi&: +598 23043992; f£H.: +598 2
3043992; HL-FHE4H: Idiaz@mgap.gub.uy)

8. S5 Xk
Aa, H.A. van der. 1973. Studies in Phyllosticta 1. Studies in Mycology, 5: 1-110.

Agostini, J.P., Peres, N.A., Mackenzie, S.J., Adaskaveg, J.E. & Timmer, L.W. 2006.
Effect of fungicides and storage conditions on postharvest development of citrus

black spot and survival of Guignardia citricarpa in fruit tissues. Plant Disease, 90:
1419-1424.

Aguilar-Vildoso, C., Baldini, J., Feichtenberger, E., de Goes, A. & Spodsito, M. 2002.
Manual técnico de procedimentos da mancha preta dos Citros. Brasilia, Ministério
da Agricultura, Pecuéria e Abastecimiento, Departamento de Defesa e Inspecdo
Vegetal. Projeto CE-MERCOSUL ALA 93/143. 59 pp.

Baayen, R.P., Bonants, P.J.M., Verkley, G., Carroll, G.C., van der Aa, H.A., de
Weerdt, M., van Brouwershaven, I.R., Schutte, G.C., Maccheroni Jr, W.,
Glienke de Blanco, C. & Azevedo, J.L. 2002. Nonpathogenic isolates of the citrus
black spot fungus, Guignardia citricarpa, identified as a cosmopolitan endophyte
of woody plants, G. mangiferae (Phyllosticta capitalensis). Phytopathology, 92:
464-4717.

Baldassari, R.B., Reis, R.F. & de Goes, A. 2006. Susceptibility of fruits of the
‘Valéncia’ and ‘Natal’ sweet orange varieties to Guignardia citricarpa and the

influence of the coexistence of healthy and symptomatic fruits. Fitopatologia
Brasiliera, 31: 337-341.

%181 28 T (EfREMRIF AL


mailto:lwtimmer@ufl.edu
mailto:ippc@fao.org
mailto:i.vloutoglou@bpi.gr
mailto:j.p.meffert@minlnv.nl
mailto:ldiaz@mgap.gub.uy

REEEZEWZHTANRZE DP 5:2014

Benson, A.H. 1895. Some fruit pests: Black spot of the orange. Agricultural Gazette of
New South Wales, 6: 249-251.

Bonants, P.J.M., Carroll, G.C., de Weerdt, M., van Brouwershaven, [.R. & Baayen,
R.P. 2003. Development and validation of a fast PCR-based detection method for
pathogenic isolates of the Citrus Black Spot fungus, Guignardia citricarpa.
European Journal of Plant Pathology, 109: 503-513.

CABI. 2011. Guignardia citricarpa. Crop Protection Compendium, 2011 edn.
Wallingford, UK, CAB International. Available at
http://www.cabi.org/isc/?compid=5&dsid=26154&loadmodule=datasheet&page=481&site=144
(last accessed 2014-08-19)

CABI/EPPO (European and Mediterranean Plant Protection Organization). 1998.
Guignardia citricarpa. Distribution maps of quarantine pests for Europe, no. 204.
Wallingford, UK, CAB International.

De Holanda Nozaki, M. 2007. Producao de estruturas reprodutivas e efeito do ambiente
nos tipos de sintomas produzidos por Guignardia citricarpa EM Citrus spp. PhD
Thesis, Universidade Estadual Paulista, Sdo Paulo, Brazil. 85 pp.

EPPO/CABI. 1997. Guignardia citricarpa. In .M. Smith, D.G. McNamara, P.R. Scott
& M. Holderness, eds. Quarantine pests for Europe, 2nd edn, pp. 773-781.
Wallingford, UK, CAB International. 1440 pp.

FUNDECITRUS. 2005. Manual de Pinta Preta. Brazil, Araraquara: Fundo Paulista de
Defesa da Citricultura. 10 pp. (Boletim Técnico).

Gams, W., Hoekstra, E.S. & Aptroot, A. 1998. CBS course of mycology, 4th edn.
Baarn/Delft, The Netherlands, Centraal Bureau voor Schimmelcultures. 165 pp.

Gent-Pelzer, M.P.E. van, van Brouwershaven, I.R., Kox, L.F.F. & Bonants, P.J.M.
2007. A TagMan PCR method for routine diagnosis of the quarantine fungus
Guignardia citricarpa on citrus fruit. Journal of Phytopathology, 155: 357-363.

Glienke, C., Pereira, O.L., Stringari, D., Fabris, J., Kava-Cordeiro, V., Galli-
Terasawa, L., Cunnington, J., Shivas, R.G., Groenewald, J.Z. & Crous, P.W.
2011. Endophytic and pathogenic Phyllosticta species, with reference to those
associated with Citrus Black Spot. Persoonia, 26: 47-56.

Goes, A. de, Baldassari, R.B., Feichtenberger, E., Aguilar-Vildoso, C.I. & Spésito,
M.B. 2000. Cracked spot, a new symptom of citrus black spot in Brazil. In
Abstracts of the 9th Congress of the International Society of Citriculture, p. 145.
Orlando, FL, USA, University of Florida.

Goes, A. de. 2001. Mancha preta dos Citros: Situagdo atual e perspectivas futuras.
Ciéncia e Pratica, Bebedouro, 20 December 2001, pp. 5-7.

Hawksworth, D.L., Kirk, P.M., Sutton, B.C. & Pegler, D.N. 1995. Adinsworth &
Bisby’s dictionary of the fungi, 8th edn. Wallingford, UK, CAB International. 650 pp.

Hughes, K.J.D., Inman, A.J. & Cooke, D.E.L. 2000. Comparative testing of nested
PCR-based methods with bait-plant tests for detecting Phytophthora fragariae var.
fragariae in infected strawberry roots from fruit crops in the UK. Bulletin

(EFREMRIFALN) 8 19T 28 T


http://www.cabi.org/isc/?compid=5&dsid=26154&loadmodule=datasheet&page=481&site=144

DP 5:2014 REABEZEMZHIARZE

OEPP/EPPO Bulletin, 30: 533-538.

Kiely, T.B. 1949a. Preliminary studies on Guignardia citricarpa n. sp., the ascigerous
stage of Phoma citricarpa McAlp., and its relation to black spot of citrus. Proceedings
of the Linnean Society of New South Wales, 73: 249-292.

Kiely, T.B. 1949b. Black spot of citrus. The Agricultural Gazette of New South Wales,
60: 17-20.

Kiely, T.B. 1960. Speckled blotch of citrus. The Agricultural Gazette of New South
Wales, 71: 474-476.

Klimyuk, V.I., Carroll, B.J., Thomas, C.M. & Jones, J.D. 1993. Alkali treatment for
rapid preparation of plant material for reliable PCR analysis: technical advance.
Plant Journal, 3: 493-494.

Kotzé, J.M. 1981. Epidemiology and control of citrus black spot in South Africa. Plant
Disease, 65: 945-950.

Kotzé, J.M. 1996. History and epidemiology of citrus black spot in South Africa. In
International Society of Citriculture. Proceedings of the 8th International Citrus
Congress (Sun City, South Africa, 1966), pp. 1296—1299. Orlando, FL, USA, ISC.

Kotzé, J.M. 2000. Black spot. /n L.W. Timmer, S.M. Garnsey & J.H. Graham, eds.
Compendium of Citrus Diseases, 2nd edn, pp. 23-25. Saint Paul, MN, USA, APS
Press. 128 pp.

Lee, Y.S. & Huang, C.S. 1973. Effect of climatic factors on the development and
discharge of ascospores of the citrus black spot fungus. Journal of Taiwan
Agricultural Research, 22: 135-144.

Meyer, L., Sanders, G.M., Jacobs, R. & Korsten, L. 2006. A one-day sensitive method
to detect and distinguish between the citrus black spot pathogen Guignardia
citricarpa and the endophyte Guignardia mangiferae. Plant Disease, 90: 97-101.

Meyer, L., Jacobs, R., Kotzé, J.M., Truter, M. & Korsten, L. 2012. Detection and
molecular identification protocols for Phyllosticta citricarpa from citrus matter.
South African Journal of Science, 108.

NAPPO (North American Plant Protection Organization). 2010. Phytosanitary Alert
System: Confirmation of citrus black spot (Guignardia citricarpa) in Florida,
United States. NAPPO. Available at
http://www.pestalert.org/oprDetail.cfm?oprID=421 (last accessed on 2011-09-26).

OEPP/EPPO. 2003. Diagnostic protocols for regulated pests: Guignardia citricarpa.
Bulletin OEPP/EPPO Bulletin, 33: 271-280.

Peres, N.A., Harakava, R., Caroll, G.C., Adaskaveg, J.E. & Timmer, L.W. 2007.
Comparison of molecular procedures for detection and identification of Guignardia
citricarpa and G. mangiferae. Plant Disease, 91: 525-531.

Sambrook, J., Fritsch, E.F. & Maniatis, T. 1989. Molecular cloning: a laboratory
manual, 2nd edn. Cold Spring Harbor, NY, USA, Cold Spring Harbor Laboratory
Press.

#2001 280 (EfREMRIF AL


http://www.pestalert.org/oprDetail.cfm?oprID=421

REEEZEWZHTANRZE DP 5:2014

Schubert, T.S., Dewdney, M.M., Peres, N.A., Palm, M.E., Jeyaprakash, A., Sutton,
B., Mondal, S.N., Wang, N.-Y., Rascoe, J. & Picton, D.D. 2012. First report of
Guignardia citricarpa associated with citrus black spot on sweet orange (Citrus
sinensis) in North America. Plant Disease, 96: 1225.

Snowdon, A.L. 1990. Black spot. In A.L. Snowdon, ed. 4 colour atlas of post-harvest
diseases and disorders of fruits and vegetables, Vol. 1. General Introduction and
fruits, pp. 62—63. London, UK, Wolfe Scientific Ltd. 302 pp.

Sposito, M.B. 2003.Dindmica temporal e especial da mancha preta (Guignardia
citricarpa) e quantificdo dos danos causados a cultura dos citros. PhD Thesis,
Universidade de Sao Paulo, Brazil. 112 pp.

Sposito, M.B., Amorim, L., Bassanezi, R.B., Bergamin Filho, A. & Hau, B. 2008.
Spatial pattern of black spot incidence within citrus trees related to disease severity
and pathogen dispersal. Plant Pathology, 57: 103—108.

Sposito, M.B., Amorim, L., Bassanezi, R.B., Yamamoto, P.T., Felippe, M.R. &
Czermainski, A.B.C. 2011. Relative importance of inoculum sources of
Guignardia citricarpa on the citrus black spot epidemic in Brazil. Crop Protection,

30: 1546—-1552.

Stringari, D., Glienke, C., Christo, D., Maccheroni Jr, W. & Azevedo, J.L. 2009.
High molecular diversity of the fungus Guignardia citricarpa and Guignardia
mangiferae and new primers for the diagnosis of the citrus black spot. Brazilian
Archives of Biology and Technology, 52: 1063—-1073.

Sutton, B.C. & Waterston, J.M. 1966. Guignardia citricarpa. CMI descriptions of
pathogenic fungi and bacteria No. 85. Wallingford, UK, CAB International.

Timmer, L.W. 2004. Evaluating the risks of introduction of citrus black spot into the
U.S. In 2004 Annual Report, pp. 36-38. Visalia, CA, USA, California Citrus
Research Board.

Truter, M., Labuschagne, P.M., Kotzé, J.M., Meyer, L. & Korsten, L. 2007. Failure
of Phyllosticta citricarpa pycnidiospores to infect Eureka lemon leaf litter.
Australasian Plant Pathology, 36: 87-93.

Wang, X., Chen, G., Huang, F., Zhang, J., Hyde, K.D. & Li, H. 2012. Phyllosticta
species associated with citrus diseases in China. Fungal Diversity, 52: 209-224.

White, T.J., Bruns, T.D., Lee, S.B. & Taylor, J.W. 1990. Amplification and direct
sequencing of fungal ribosomal RNA genes for phylogenetics. /n M.A. Innis, D.H.
Gelfand, J.J. Sninsky & T.J. White, eds. PCR protocols: A guide to methods and
applications, pp. 315-322. San Diego, CA, Academic Press. 482 pp.

Wulandari, N.F., To-anun, C., Hyde, K.D., Duong, L.M., de Gruyter, J., Meffert,
J.P., Groenewald, J.Z. & Crous, P.W. 2009. Phyllosticta citriasiana sp. nov., the
cause of Citrus tan spot of Citrus maxima in Asia. Fungal Diversity, 34: 23-39.
Available at http://www.fungaldiversity.org/fdp/stdp/FD34-2.pdf (last accessed
2014-08-19).

(EFREMRIFALN) 21T 28 T


http://www.fungaldiversity.org/fdp/sfdp/FD34-2.pdf

DP 5:2014 REHELEYZUAE

1. MG S B EEEF (Citrus sinensis) FFFHE (Citrus limon) 52 F 5 2 0 S BE A2 2 FEMR: (A
a) B BRIBE, HrABORRBEA LSRG RS RN AR T8 (Fik « (B) 178 EREE; (b)
BT EEE CRBEH M, Loty s (O) ELNERMEE; (o) BF LMWEE (B
) DLEBESAER AR TR (EH mrE .

BAREEBREYMERAERR (RDZFET ) 8 E. Feichtenberger 2.

E 22T 28T (EfREMRIF AL



REEEZEWZHTANRZE DP 5:2014

B 2. HHiE S B R EEF (Citrus sinensis) AFT#E (Citrus limon) Fsz L5 C AR 25 . BHE . LA
FIRERBEIEAR . (A) SRS T LB (a) BUARE T LA B ZIR /N REE i (B) 448 BRI EE
B () BT ERERE GRBEMNFE, FEEANEE) ; (D) &8 LREIABHER; (B) 1 Lpist
SEAR ORBERg Y, BERBAMNGZ, Ladfra) .

BABHEAHEEDEZRIFES (FUNDECITRUS ) (A. B. C. D. E) IEBEYEHER (RS +
B ) B E. Feichtenberger (a) 121,

(EFREMRIFALN) %23 T3 28 T



DP 5:2014 REEEZEEYZETANZE

B 3. A A R AR AT (Citrus limon) - (AD MR (B) LS BBER

BREBEREYMERTER (RS RE™T ) B E. Feichtenberger ( A ) MEIERWIHARIEBESEYRP
HZERT ( LLEPeRIILT ) A9 M. Truter ( B ) R4,

24T 28T (EfREMRIF AL



REBFZEMZIAE DP 5:2014
A 2 BB E R
S R 5k
A\ 4
Vamaive Ul
\4
SERR v v
yy ##) PCR r- > 2 PCR
S [ .
ﬁ E g
PCR 4 oA _—y \\;——:
S H S
B AL |
Ao
5 |
17 ; b Y
T : ITS I FF
v v & -
& AT 53 TR
45
BRI S
A7 1 2 B
= BB s
) | !
v ¢ ¢ \ 4
T A ool H A TR S B AR SR TCRHAR I A5
R - B B

B 4. AR SR S LA AR - e 2 T ARG DU A
VOISR > TR AT TS e A SRR R SRR, AR AR AR (Bl L D BRI .

ITS, WERBEIX; PCR:

KRG WRE N -

(EFFEMRIF AL

b=

\
/|

b=



DP 5:2014 REEEZEEYZETANZE

A

5. MG S EE N EEERIES 0 AR 7T ES: (A) 25°CF 12 h b HA7E D85 27 2 0 Bl I 1% o7 0k
(pH 5.5) 4K 30 K5, BERULGEHAREZAE GHisk) TR B X A B R 90000630 5 1 B VR
(B) A AT 2B H AT (C D) WHE MR (C. #i3k) MIOMERIE Ly
A (D, #isk, WEIBOK 1000 X) .

RABRSNER. RIWSEIWE (FS4R891 ) 89 L.E. Diaz {24,

oo 28] (EfREYRFEAL)



REEEZEWZHTANRZE DP 5:2014

B 6. A 0B B R BRI SRR I AR T RS SR FRAIE: (A) A (<15 pm) BRI A A
M EERE AT By O) WAHEE L5 um) FREH (HEIR=10 pm) K& & S%EE 2 ERm T
(R CHRE MY T ERCEEMENE « (D, B) E#MERM (7)) . EFEREHBEE (b
E47) , DAKMERRIT B ORAT) B9k RAEK T REHIMGEMT SEEO)ME#M S EFHE)HE (F
EAEMEHNER A (D, #idk) bAMEM S5 W wE R B A mE s, ERKRAER—RFRE ENE
R SR LB ERE) .

BARBA=MEDEN RED DO (SEHZH ) B G. Verkley (A. B. C) MIm=EYRIFE (E%&
TiR™ ) B9 W. van Lienden ( D. E ) 12,

(EFREMRIFALN) 27T 28 T



DP 5:2014

REHELEYSUIARE

HEERITA

XA T EAIENEXAR

2006 4F 3 H MMERFE - mayIuy “HEMBABEMEY” X
— TAETHRI 8 (2006-006)

2004 5F 11 A RG] “MEERMEE (Guignardia citricarpa) ”

X8 (2004-023)

2011 4F 11 F) AndEZR DL g O ACHE A w2 R £ e 0 B
(2011 4 11 A 6 HAr#EZ BT )

2012 4F 7 H BURABERS

2013 4F 3 H ZAWECHKE ERHREM SE R (Phyllosticta
citricarpa (McAlpine) Aa) (2004-023)

2013 4F 7 H 2R AR /N BT BT I A b v Rt v it 38
i (2013 4F 6 F 1 HiZBifi R HoAR /N HLF i ds)

2013 4F 10 H AeifeZ DL e 7 A iz fe, A 45
RIBEIHA (2013 4 11 A 13 Hbs#EZR T HE)

2014 4F 12 H 1 H 2 ARS8 — e 21 1E 2000 2 0L

2014 4F 2 A 3 H W R HE AR /NLE B2 B TEIT

2014 5F brEZR LA i 7 ye J7 AL Z AR, (FHEN 45 R
B (2014 4E 11 A 1 Hbs#EZR R T8

2014 4E 7 H 8 H 2 W7 JUREIE 5

2014 4 8 H briE AR GHZET T 2WRE

ISPM 27. 2006: B 5. KR ERAGEH S8 H (Phyllosticta
citricarpa (McAlpine) Aa) (2014 4F) .
B O AL (E BRAE R A L))

2016 4F 4 H, MRS 11 B (2016) &b SCiE =S #H /D
ZH 32 H g RS U L
20194 5 H, ERHEMAALMPLACEAIE T H 4 HrsER.

HEYREGEITHE: 201945 H

EogTIH 28]

(EFfFEMRIF 2L



