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1. AEEYPER

INFEENFE R AR B (Tilletia indica Mitra) 5|#2/NE (Triticum spp.) ENJE
JE REAER , RN/ Z2 R M R AR o /N 22 B RE IR R AR T 1931 ARAEENFE - RANRHR
ECHRIE o R 20 A T A BBy X (USDA, 2007; Wiese, 1987) .
fERE. S EANE I EREEH X WA KE (Crous 55, 2001; Fuentes-Davila,
1996) .

TFEAFEE@E/NE (Triticum aestivum)  HERL/NZE (Triticum durum) VL)X
Wl N 5 BERIRAZF (Triticum aestivum x Secale cereale) . AR HE/NE 5
ZEARA P IARER D IR, CAEW R R A W BERONFF £ (Sansford <5, 2008) .
CLAIE B/ 22 B RR AR 11 T 7 R =5 25 1F R G A 38, {ELAE FH ) MR 723X 6 3%
A&HFE LRI 2 (Inman 58, 2003)

/INZE B JEE P SR TR A — P AR AR 4 1 SO BT o P TR 14 B 2 i 45
Roe, HEAARKNKEIFTERIR, BB O BFriEn, frE~42a%
R AR (ZF D« MARGIERBER AR, RO 2R A fe
A BT JRE PR TR B IR AR A, AT AR A T SR BEAE SRR B S RER AR AT 200
(K1 o Mrids Ao gead, RWEAFRREENESR (K 2) . ik, HiE
RAER I E . BRAFMRAACT R &, & W ARG A F e IWAEK .

NP R AR B PR RS M &, M K AR, FRAE S R N T
R e[ AR . B e il MBI . — R S, s /N WS A R 3% Ay
RFFRL,  WB N A E T ANZEVH % (Fuentes-Davila, 1996)

A HAbNE R W8 (Tilletia) 73 18 7] 68 55 PR RE PR AE0 & AHTR VG, EA1H I
TUWGR AR 7. Hrh i RE R ERBRNE (Tilletia walkeri) (R H
(Lolium perenne) M ZALRET (Lolium multiflorum) W—F ) « /KFEHEE R
W (T horrida) (REEI—MIRED , AR ENE B (T ehrhartae)
(P HBCR ) — B R D o FEBURFIE, AT 3 28 22 S e R AR 1 0 /> e A 2
SR e B 2= V5 GRS S ) N S R . DR 2 R SRR TR AN K R N B R v e A 3R
A A, 7T ORI @ N2 M, TR R R 22 g 5 08 /N 22 A VR )
X B 4 WL (Castlebury, 1998; Castlebury #ll Carris, 1999; Pascoe %, 2005) .
T 1K 205 IR i AR TR A Bk, JHLHER % € 2 H

2. OHREBE
#4: Tilletia indica Mitra, 1931 &
F 4 Neovossia indica (Mitra) Mundkur, 1941 £

(B ER AL AR 25) F3IW X300
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oRMeAE: HEEL HES. TR BRWILT. SMETEHN . SE
THRWY . BEEBWH . R EA

WAL B I B Al Bl R 50 I B AR
R 35 MycoBank 267835
3. BN

G0 3 fro . /NZZ BN R SR AR 2 W 5 SR T AR W AR T B Y
MR . @ B B A7 B YRe dh b o2 S A oAk kL (3.1 7%)
IR B — R B AR RL, TEUH AT, JREE RS e R R (4.1
REDR

DR RAERE by P R R I SRR AFF L, ) (56 0 G0 G B i A 38 = > ARl (3.2
T, MAREMESRW AL T R, ZREITEARLEX S ZRENBRY S
FPRLR I 2 AT I5 G A Y. R G vt A AR R B4 7, FEah K2 I
ZERBUONEAYE . R RBL T AT, ARSI 21 ) 2 £ 7 208 ok T A b 7 ikt AT

Iy ==

= Mk

- mEREWE 10 ML EAT, BoPRELEEFEELMTHRME (4.1
W) o MARTFEBE—BHIN, T PEESEAH IR (42,1 T,
TR 4.3.1—433 WA T %, BESEHENLHET (4239 ,
A 1 X PR AR AT B S R A RE U . (PCR) (434 1) o (BFE
K 3Hi AL By O

- IR BT AL 10 A, DTSR X G/ B B PR AR TR S AR DL ARRSE,
58 2 S U T K 0 A o BB BE AT 0 O T PR R A 06 o A AR PR 45 M B PR T
REAHIR], AT REANH] .

EARCHRET, SO CRAERARA RIS IR 2 Mk R —
RUREATRE T B4 R R 7 AR R A K

3.1 #®TF/amkk

Xt PR A KR B2 35 G O F 7 BRI R T R A T REAT B B AR A,
TR B B S JEA S — T SER VA . SR, FTARIRSS SRR B OBK
10—40x) , Xf B A RLEEAT H ARG . AR T-XF 1 kg Bl 7 B0 VOAE b O RS
By BEAKEaL TR ERL B AR (B 2) siHAMdOR AR (Bl R ERED .
0 3ROUL 82 B AR A A I B0 HoAth R AR A 5

BAW £30R (E RS TR NL)
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WmERE B R, RTABM TS T/EREMES K. DLaHE 4T 25
BHH, MR FRES. R TFRESS /N3RS E R — 2
(BF 4.1 VMK 4—8) , a[{EHFHMEZK .

NETMEREAR, AILE 20°C FRFRLAE 0.2% NaOH H1iR 0 24 h, IEHIEE N
T, AR R R AR AR G AL T B B R 0T LG o 3K — T v R A A Ak B b A R
JCHA R, S G GR AT B IR B AT (Agarwal Al Mathur, 1992; Mathur
A Cunfer, 1993) o FE™HAR M5 RO T, M7 R il LA W4 41
(Mathur 1 Cunfer, 1993) .

FEBA BB RLIIE OL R, AT o o vt ke ds (3.2 7)) #iEFEdh 2
TN ZRERAR T . B, EBCE BRSO, RA B /N 2B
FEREFBARTI T . R R BB GEE M 7T 48 1 FE b, BUIR AT RE 2 AEAF b o e 2 3
2 PR SR AR 1A
32 MKAFHTFIabhrarBieT, 28 hraiimk

53 Gk i e R R B8 S A R A B N HE L AR /N 22 R I8 N b B A 2 A F
FE i ARSI /N 22 B T R RR RO R AT MR SRR . N, EHEM N
50 g M FER E A A /D 3 Wk, DA ORAEAE & b A A& fl 1 I — g ek U 2GR U
ARABEXMTFIFIAELRBESER D . KAHERFYEICERIE 82%, & 50 g
P — R ERDEY . F O ARIMNERATHEIAR, 140G S92 Inman
&5 (2003) . Peterson %5 (2000) A Wright 25 (2003) . %6 A% IR 5 W8 H R 7T
REAHE, AT REAN[E],

HEME, FHITERTERSEEAR CHRURT N 1.6%KE 1 (NaOCl))
HORIEL 15 408, DAFERR DU 5l 28 X305 G ad B AR BEAE AU o T8 8 A SR A L1
R EAER RO RMBSER. BILE, A& B RKER.

50 g RAFERIAFREFNINA 100 ml 0.01%M#E 20 /KW = i
(250 mD) . KFERE TR #F, 76 200 rp.m FEW 3 min, BBUHAHTF, R
JE RSB E T 20 pm i 7 L9 53 pm i, T IRAEE T A=A (500
mD IR A . B S TG B B SRK PR SR S = AR, BHIRY) S0 mil:
W Bk FH K B TBCE 37 AR AR il B o FIRSOMAN TG B B k7K (200—300 mD) i3 —
BRBEHFE R, DU IR M Fh A AR G b 53 B Al 1. B E AR AT 53 pm . K 20
um G AR 4596, MR 2EA TORE B RK PR ASORM sk B8 5, S T
TR BB o X — 7 v A i USSR B B B & T b B0 7 8. AR e A
BFRFEEMPN 1Sml B OE Y. BERL, BEARNBELE, HNLHAT

(B ER AL AR 25) F5W *30M
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S MEE R IR R 0B BE B, N SR IREE 1R, —HEAXEPE, HE 20 um
i TEEKRCEMR TS B PHREEMRLN 8 ml. WA NE, K 20 um i1
JRAEARAE Wil B P A 22 75 e B (0 4t 17

Rl A 2117 B e s a5 v W B B ) 2 50 8 288, H R BB EL 1 000 g
Eay 3 min, MIRELXBF. M rpm b 5EAMAHTE L0/ (RCF(g)) MARXA
RCF=1.12 rmax (r.p.m./100) 2, FH rnac A2 ML HR 0 B 550 5 B 1 B K42
(mm) o A —H ) — kP R N OR H BIE, IshitiEy . RIG1E
S MR . R TR, AT ARG A T I /KW & R, I W
IARBNVTTEY), LA ORIR1F 3 5] I & i

K A DU 2 W i 20 pl <54y, BT RABIEEY £, & EmBiy. i
RS BABIAE 20— 40xJ0CRF TRW I . BB, ERARA b8 —F7T
Z2REFERAGALMT . WRLH 7MY, dx T3 BRI AT
LAaRHIE (R B e AEE .

1. RBRELMFIHSSAAMFMLT, B8 EBE K RN 2R A F5 3L K7 B
BRI 50 g s FE I E Z AR (Peterson %5, 2000)

HRBERKFE (%) #TEMNFZ2ROERNEIHRE
5K CBE50 g BE ST H5 99% 99.9% 99.99%
RS 6 9]
1 3 5 6
2 2 3 4
5 1 1 1
4. ¥FE

NG U IR BRI R T () FFRUEIRM A FIES, Bi(b) XS
i@ —Ff PCR BARKG IR 14 DNA 751 (LK 3) &
41 ARFHE

43 2 3L R e VAR 36 I BEALL A F I, AT B ORORS A i I R A R RERE B R
FRFRLFRE R o AR R BUFEAR, N &0 F AT B A 0 LARf A ot 4G B B i R
AR R R E AR ERE RIS, wf, WHAELHEFNESER. wE
TE 5 Fd T YA 06 b R IR 41+ 5 o A ki vp R IR A8 s — ¢, BRI AT {E H

BO6W £30R (E RS TR NL)
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ZWro SRTI, W AR AERORRE M R AR B B AR R, R UAE H — By TR T vk
(43.1—4.3.47) HATKIGR E.

R 2 /N EI R BN E AT, URAEM TG Y ItE A 5 S
/N2 EIVEE T PR R TR AEVR 3 Y LR DL R SRR R 48 T TR SRR AR

411 HBEFER

/N7 B RE TR RERE R AL R ERE B ERIE, AR AN 2 B CF LT
R T, BRI TRRALHT) ; Z2HER 22—47 um, B/REKR, WA
64 um (°F¥ 35-41 pm) ; EHBBEORRIEE; RAKLMTERE, KNEH (K 4
M5 o EATREL BEUY TR E RIS, AR R IR, & 1.4-5.0 (-7.0) pm,
RINWE M — DML RE OREBRPIR) sUE LM ER REE) (E
4F5) s R FEBEA —HZ AWM (Carris %, 2006; CMI, 1983) .

/INFZ R R SR AR A N A G A ERTE . RERIE RV ETEE, FMEE, 10-28 um
x 48 um, HIRE AN () , SEEAEEE 7 um, 2. NZEME S
ot TP AR T AT BE IE AN L (Carris 28, 2006; CMI, 1983) .

N RAE 43 Gk T P i A 6 R B 10 NECE 2 A, AL g IR A RAEIA
WRA I B AT AL 10 A, N B4R XHE B AT 45 B9 % 58 8 58 4 i) &
(EPPO, 2007) . fEMIEM T, EEFEFE, MWERPIE 1 kg B &b &8585
FEdL, FEEHTRIEG
412 BRARIUABEEHENHBESEILK

X /NZENJERE BB . RE B E . KEERRRE, DRI
A R BB e B I o L ) TR SRR S AL K/ (U BRI SME D, S KB
(& 2; 4—8) o AIRIEWM T RANGEFEAR . L K/ANE 3235 75 A Hob 2R
S . Pascoe 55 (2005) #il, 7B KR B8 22 B FE AU 1 A0 /b i B0 e R
B SO 3R )l /N 2 s WIS G . BRI, TR AS SR I8 AL 2 A ALl ) R 2 B
IS B 5 KR I R K s B A WSO 1l /N 22 TS 44 d) (Castlebury 1 Carris,
1999; Cunfer F1 Castlebury, 1999; Smith %5, 1996) . fE3 2 5 i) LRI K B
A, A FoA LR AR BAT SR IR SO R A 1R R K B T R R /DN 22 B L R R
[FHHIR¥E (Duran, 1987; Duran Ml Fischer, 1961; Pimentel %5, 1998) . ixik
FhRANK AT R R I 2 @ /N2 5 G e aFE LR EREE B (Tilletia
barclayana sensu lato) CEMARARHEYI B R, B WRIE(Panicum) £ &
(Paspalum)) - 1 )8 BN E (Tilletia eragrostidis) ({E 1H J§ . J& (Eragrostis)
) | Tilletia inolens ({f Lachnagrostis filiformis ) . W3IBS E (Tilletia

o

(B ER AL AR 25) FTRW X300
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rugispora) ({£ % M J&(Paspalum) L) , UL K Tilletia boutelouae (1E % 2% 5 ¥
(Bouteloua gracilis) b)) o XL AL AP b i J0 — Mg i IR B SR AR % 325 i
INFE

KAATFET 10%KERMTIEE 15—20 min 7] LLAd I I 5 2 6 58 5 N
HW e WA B, ARDK YT PO G, B s A T U AR H i e A
EEURRAEEE (& 8) .

42 ABRFHEH»PBEHRK

B A Fh 7 1 0] LU 4 2% 3k O v IA RS B A RS I B 1K) & A 1 4 52 i BA A
(3.2 1) . CHERENREFNEA ERAET 5% S HEE K (4.2.1) , Tan %5
(2009) ZESL T —FhHr oL, A BB I A B ESRT BAS AHF fi PCR ORI
(4237 .

421 ARBFHEK

INFE BN B AR A VR AT AE . AT RFRETE, BAMTFRAKE,
PO AT RINE R, A5 E KB PR Bk .

A FHZA0BKAE 20pm 7 PR B a3 R R IRl 4987, RE R H A
TR LR B OE S (3279 o HAEBNZA 3-5ml. @O0EE21CTIEF
B, Al AT R K aY, R T R A T T G on) B S R TH I R NI . &
HRERIEE, ATl 1200 g B0 3 min, FHRITEY.

B3 LIS, BUTEEIRIE 5 mlIE AR GEHERS N 0.3—0.5% K )
W A TR T R, DRI E B0 3 JREL 1 200 g B0 1 min. G1RAEIEH
FI IR (] R 2 min, —SEAHH TR IE . 1E 9 AR AL 1 5 A i
KT ATE 5—10 ml BRPEEEARK (AEW) HFEE(T 30 min RIETH . MR EMKA
AR AT HATRIMEE, EMAXT 1—2 min AR, 20800 A 2 1k &
7K (Bonde et al., 1999) . RJEIEAMFrBEmik, Fli LG, KITEY
HH AR | ml LHZEMK (SDW) 1, BL 1200 g &L 5 mins

TUEW BTl mIEEZA AR T, DUIEEERIERF200 pl4 A1 2R INEIR A
MAEFRI2%AIZRNE (WA+A) i b, HAEESSRE, rAAERAEI IR
60 mgHE HEHRE —G (FEh) F1200 mehifsE 3% (EPPO, 2007) . fFWA+AFHRE
F21°C, 12 A TSR, PREAS K, RERESEANTEROGET,

7-14 KRG, AERIRI A7 =Bk w2, Timd 32—128 B Ll (WIE
BT o XEWEAERREM T AR, 22N IR . B T L E %

#B8W £30R (E RS TR NL)
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AR TR (9 LR FEHEERNZDEEFRB R VN TAHREHET
B E /N REE (1 em x 1 em) , AW HASER RIS M) TR b, FHHAR
ZMFEHR NG R . XS HEA TR EING R . BFRILE 21°C, 12 hol
AT R 9% 2—3 KRG, ERGRIFER =4 ERLY 0.5—1.0 cm HF/NFE 2
B, HEHEMBHEES — MRS, BMIwEERUERZ RNNG . ¥ HE 2T
A& H M (Flan 1.5—2.0 ml 08D , BEEH T DNA, 307E-80°C T fif
17, HEKERIEEL DNA.

fEAMTH A, HTHFRENATEEIFIERZRAT; Flan, R A& 7 a2
TRV —FE, M NaOH AbEEE. b= S8, w5 =i 20 1) 448 1
o, PR H iR MARTHRE. £ETTaA — RIS, <5
& (Carris 58, 2006) o FIXFREAZMALF AT HHEESLHN PCR SRR RIX — A& (I
43.471) .

(B ER AL AR 25) FOW X30M
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% 2. NEENERBEEE (Tilletia indica) « BEEEBBURE (Tilletia walkeri) « KFEIEEKHNE (Tilletia horrida) S5¥b
MO EL R SRR B (Tilletia ehrhartae) W4T T A RHE UL K 53X DU 5 3 AH 5 1 35 32
ES A3 F KN AT
# X (-F-3%) ABTHE ‘*}"H‘a AT ABFTRE ¥ E
(um) (pm)
INFEENFERE |22 — 64 35—41 ERESOERDE | BB H 1.4—5 (-7) um NEE
PR T o, AT REE, | F2PEE RIM, WE W ERRBCEE S
ANigE B MAEE RIGWE) .
M, HTREZEHY, BF
SR s, FEJ5R B NP 5%
E R | 28—35 30—31 REOERAEE | B H, EHZER |3-6 um MERMZ IR
e 1A CAS 2 2 1 T, & | S /- FH
ANEHD e | RiW, %EHATENNEE
BT, FEERAKLIN, 5 [H]
&M
IKFENE A | 14—36 24—28 EERFME G, BRIE H, EMER |1.5—4 um fa)E
A © (H#h<25) AJ e -7 B BEERE | TN, EH | HEIUE, REDWE 2 LI A
2HM
WHUAR IR | 17—25 TRl FCR S SRR Y BRIE H, EMERE | 1—2.5 pm Ehrharta
R MtiE . R8N |20 | S D[R AE T Bl s S B AR 4 calycina
EALER T RE N KW, RDZMIE.
ANEH . BABK. B2l .
AR, i 38 BH 2 AR TR 2 W TR T

VE: 23T Inman %% (2003) . "FEF Castlebury, 1998; Milbrath %%, 1998; Castlebury 55 Carris, 1999; Cunfer 55 Castlebury, 1999, ©{F AR JE 2 457
#: Duranj Fischer, 1961; CMI, 1965; Duran, 1987; Castlebury 5 Carris, 1999. {EN/KFGHE B : Khanna 5 Payak, 1968; Aggarwal %%, 1990;
Castlebury, 1998. “Pascoe &, 2005.

(B RSB FRI N 4)

i
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422 JUAAAMGIEEREAH X

TERE RIS FE o, BE S B S A T R /N 27 EI1 R SR B A R A LI B VK
O ERE NN (PDA) Kz B, DL 19°C. 12 h BRI 14 K5, Pifh
i R — MR PR A A B E ORI B IS KA R R 7R, HAL 4—6 mm (K
9) o MR, BOARIER LSS, A E KA T KR Bk w R = AR K
FZREHEL (HEBERN 2—3mm) . £ PDA IR EH WA Z T, KIGEER
W S BA RO EaR (B9 .

423 FENEKFTEEDK

A radimin it id sk IR E)E, £ BCE BT IO T BT TR
Mo rE s Bl T i, R R ORI B s B, MERE B L BRI AT

ER—ak I B, M ELdEHE (121°CHEEHERE 15 min B7E 170C R4 2 h)
M—/NE OISR A (1 x 1 mm?) o fEX s i B b1 pl Tris-& %09 218
(EDTA) (TE) il EE X EMEBUREHE T, ARk — 1%
By, BT TEZRMEHY. 2T HETi bR —hr &dHEEN
wmW A, Bl RE. THEFAETH RS, REAET, REHHEHE AR
JZH R 0.2 ml PCRE . i —PHBWE RS (Tan 55, 2009)

4.3.4.1 iR 7B A P B
43 HT4%5=

A URP T 55 5 /0N 22 B PR R IR (10 70 1 U vk . R DA DA $E A A
—AITE, RIMAEREERZ, ENAGIN L KA RESH AR B D
(ZFH 67) .

DL 38 BT =F0 07 ik is FH R4, HAOB T &7 a5 &, LUERE ™K
B 22 PR IR R % 2 1) DNA. & flFif K% 3 &I E. Peterson 5% (20000 &
AT B K 23508 55%, KR FEFFAR T X =M 17k % e &+ 1
2o [ A I 5 DY Bh 43 7 07 A HOR T A& A0 T T R

SZWIT . N R R T . B A R R B R K RS B R B A
Y HAZ AL RifR (mt) DNA FAFEEREER. CMAHAFK PCR k% e fH
2, LS DNA BB (RAPD) . WR&IMEFEKEZESME (RFLP) A
PR B LA (AFLP)  (Laroche %%, 1998; Pimentel %, 1998) . 740/
BRER (1) DNA WESRREIE X (ITS) 1 F1 2 [X sk, 583 & g B U b A/ 22 Bl
FE R SRR B 1 PP A ARALLEE>98% (Levy %, 2001) o #R1M, 7F ITSI X%, M

(E RS FRI A 4) F1IW £30R
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R A — N EG2EE BRI ERFIAL S (Scal) , 1AL SAENFE
B R M SR B . /K R T M 08 AT B At 25 1) A 0% 000998 R R BB N AR AE (Levy 55,
2001; Pimentel 2%, 1998) . ZKifk DNA F£4 2 5 O AR BT HY /N 37 B R i B
TRl T R L 7 o SRR T 1A R (R SR 51 (Frederick %5, 2000) o IXEE5[4m[
T %M PCR i, 7£ TagMan® R4 A — M HRE—# A (Frederick %%,
2000) , BELLESERT 2 A M AN REF— AR (Tan 5%, 2009) .

4.3.1 1TS1 KR4 E50 547

H bR 3 K2 g0 A% rRNA JE R B ITS X3 (Pimentel 5, 1998) . Fifill %) PCR
P74 ITS1T A1 ITS2, PAAPRSFIX A Bt 5.8S. ¥ ¥ FRIESIWTFHAENLH
670 MFEXT (bp) o FHF/INFE B JE M A B ) B SR AL IR A

WEA 54 ITS1 (5'-TCC GTA GGT GAA CCT GCG G-3")
A5 ITS4 (5'-TCC TCC GCT TAT TGA TAT GC-3') (WhiteZ, 1990)

DNA $EHUH B 22 . X 0] LA A4k RO AR T B8 B 22 52 A, B K40 0.1 ¢ 22
IINTEHE I 2 ml AL O F, BN =02 —MAEBZEAE LTHE K 0.5 mm FEHEIERAT 1
ml 3 FHK (MGW) . BOEHEE O REEHBIZa G %E, EHRENFIRG
BAE A SARE BEA P LADY 2 2 — SH R BB 5 min. BFEERESCE 30s, AR5 FHEE L H
DNA #HGAF &2 DNA. A ZEiE S DNA. $#2H 3|/ DNA SLRIMER, 7£4°CF
A ARATE, BRAE-20°C ik A7 58 K] .

1l 2% BRI P9 48 71 PCR A A LA MR G (& 50 pl 2 —RBIKEED : 1 x PCR
Zerhil (& 1.5 mM MgCly (Applied Biosystems)) ', 0.2 mM %% dNTP, 1.25 ul
AmpliTaq (5 U/ul) (Applied Biosystems) ', 0.5 uM %514, DL 1 ul $&ECEIT)
DNA. PCR EH{ S N: 94°CAYE 2 min; 94°C 1 min, 54°C1 min, 72°C 1 min,
30 ME; LA 72°CHE{H 10 min.

PCR ¥ 34+ W PR YEBE U@ i LA R 7k 5e . IR VIR &4 (5 20 pl 5
—PRIE) + 7.3 Wl MGW, 2.0 pl [REIMEEGDIZE M (Promega) 2, 0.2 ul 217
HEM (10 pug/ul) « 0.5 pl REIMENTIEE (10 U/ul Tagl 3 Scal (Promega)) 2, LA
SR 4 ) 10.0 pl RANKK DNA $78 7 (>50 ng/ul DNA) . ZIESWAE

LORZW AR E ] Applied Biosystems ™ ft, R AR R MEAEIZ L TR AT BE th I A A e i HEBRAE
bho SRBGXFE BN T EMAMBER A, HFARRERZ (CPMD AR RN AL 22 iy a5/ B 4%
AL T R W A 08 7 A AR [ 45 2R A8 R i o

2 KW REE M Promega JB™ i, JFARRIORAE LI iy, TR R RE UG A0 LB W HRER AR Ah . SR ALK
FERRNTEFAMBIAEF, HFALREME (CPM) IR B2 R/ & . ATRME R %R
WY RE i 7 5 AR () 45 R 1 55 A7 o
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37C T E 3h, BERKEFIREFNBEERRREG RN . EER TR, W
BRI Bl V) = A AEAE 4°C T o TR, K 10 pl BRI — Mid B AR e — i
IFE, 1E 2%5ER Hadb AT Bk .

U IR 1Y I ()RS DU A i 4 BR i 1 N DB Taql DI 5 S B (604 70, 110,
170 A1 260 bp) , T Scal AaeVIE], WAy /N2 B FE e R A8 17 BH 1 o 4 24 1
J& BIRE R UAE S 4 Taql PRGIVERGU) =42 5 /N 22 B0 B2 I SRR B R AR S M B,
Scal BR#HIMEREDIY 3 7= S P2 AP Fr B 140 bp A1 520 bp, Ty B 57 B A R 14
FEPE . WISy =Yk HKFGHE R 18, Taql 7242 4 > DNA B (60 110, 150
F1 335 bp) , Scal AREVIHEN . HoAth IR BEKy B0 X L8 il K JHAth I 2 7= A A () 4D R o 42
MR, (Pimentel 2%, 1998) .

4.3.2 1 B4 RM I M6 E R PCR AR
ZIK%UHH J5 %W Frederick 2 (2000) @ﬁﬁ %%*mx DNA3# I, 72— 414 bp 1)

1EA 5% Tin 3 (5-CAA TGT TGG CGT GGC GC-3")
A5 %) Tin 4 (5'-CAA CTC CAG TGA TGG CTC CG-3") .

DNA MEZF 5. ¥ 0.5—1.0 g WLZIMAZER 75 ul 4050 2 i 22 b
1.5 ml WY E OB PR, BEJE 2Rl A Sk BRI — B . N
AN T5 pl B RRR G v, AR B LR L AR DNA S2 BT S 52 B DNA . AN 75 22
Y DNA. $RHUEI) DNA SLEUE, 7F 4°C FRRBURAE, BAE-20C T it 475 K H
[FT

A PCRAE I LA FVR AW (BF25 wl¥i— B E) : 1 x PCRZEMR (510
mM Tris-HCl, 50 mM KCI (pH 8.3) , 1.5 mM MgCL#10.001% (w/v) I ;
dATP. dGTP. dCTPHIATTP, & HWKE 0.1 uM; & 51 E0.1 uM; 0.5 U
AmpliTag DNAE A, LA 1.0 pldz 8 _Eid 7 ik 42 BB ) DNA .

PCR EM 50K : 94°CA ¥ 1 min; 94°C 15 s, 65C 15s, 72°C 155, 254
T, LA 72°CIEAH 6 min.

 Ferreira I FIA T GenBank FF'5 AF218058. AF218059 and AF218060. %Lk 55 755N
DQ993 184 f /N3 [ & I TR A 1 2k ki /& DNA 74 HJRTER(K: BLAST 45 R B8 RE L 30%H) [H 6 ‘f)%ﬁu
K DNA 1) AT i 3E & &Ik GC & &EE, —M A 30—40% (Kurtzman, 1985) , %R, Ferreira N H R FEERT

%5 GenBank ) = AT A AT 588 43.5%, b GC F &AL (56.55%) o (C) MHERFEFIRIIFE 4i1h 1/~
77 E[ B BE SE R B 2R Rk DNA I, 514 TIN3/Tind AREF LR DNA, FPAEMERNY M7 Kk, Frigs
I =N 7508 T 2L K 2H DNA.
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FHRESK, 10 pl RBF=PFE B RARC — R INEE, 75 2%BE RN SR
BEAT HLEK

o 0 B S o AR R I, 0.1 pl IERM 514 Tin 11 (5'-TAA TGT TGG CGT
GGC AT-3") (25 uM) E ¥ Tin 3 519, =4 —A4> 414 bp KT 1+

BH A J2 I8 3ok /N 22 B 2 I SEL ARG 1 (514 Tin 3/Tin 4) F1 B2 B L AR B (5]
) Tin 11/Tin 4) 337742 414 bp FIEREAY 8 . 40 2R 38 32 5018 FE 05 o A /N 52 B FE I
R TR R S S 6 AR R A P AR PR A SR ({HBH X HE DNA BE S BETED
TUVRE S B2 B 9 FAM IR Sk B, B WK FEIE BBk bR o A Bk, PR P D) G 4y
M ]k — DR X e N S BR (4.3.179) .

WA MRS, FIEZM DNA S SELEY ., X— Sl boA 4.3.1 ik
(R 5140 (ITS1 A1 ITS4) X $i& B kA7 ar I >k n LASGIE o 4 SRR L6 o &5 v ot
& DNA, A IR ot AN A /N 22 B RE U R RS B B 6 52 B B SRR B, T2 0 —
JEEENT B, fF PCR 338 FAEL M WE i 3k AT Mk 7= AR B — 4k (£ 670 bp) &
WERASRTCVE AT Y 1S, NAERCH &£ Y) DNA, FFEEHiEAT .

4.3.3 4% B A4 Tk 5] d Ao 3 KR4 49 PCR A& 0

A F7 % Frederick 55 (2000) 8 A K44 DNA % i, 74—~ 212 bp

IEA 5% Tin 3 (5'-CAA TGT TGG CGT GGC GC-3")
IS4 Tin 10 (5'-AGCTCCGCCTCAAGTTCCTC-3")

RT #R%l: TagMan®¥#R%F (10 uM)  (Applied Biosystems') : 5’- (FAM label
) -ATT CCC GGC TTC GGC GTC ACT- (TAMRA quencher) -3',

DNA %18 4.3.2 5k ) 55 N 22 2H ZUh 2 L.

AEMAIPCREE UL FIRAHR (25 pl8—XRORE) @ 1 x TagMan® Universal
Master Mix, 0.4 pM Tin3/Tin108Tin11/Tin105 % f04 uMEZEE, HF/NFEHIEREE
FeUIP 1 i R 2 P R 1 AR S MR AL A L EDNAYI N 12.5 ng (BRFR4.3.27F5H) 5
E3REY) . PCRIEHZEA : 50°C 2 min ; 95°C 10 min ; 95°C 15s, 60°C 1 min, 34
NER,

AR G 2 2 S B AR i, DASERS S 37 1 94T

TG S 5 SR ARG B IS, 8 1.0 pl IE[ 514 Tin 11 (5'-TAA TGT TGG
CGT GGC AT-3") (25 uM) ## Tin 3, F=4—4> 212 bp M7
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INFZENEERE B B A 519 Tin 3/Tin 10, B3 58 M BU% & H 519
Tin 11/Tin 10 &7=4Y . WA X517 LY 1, (EXREESR AT RN
L, AR S HU R  — PR BB B, A KRB Bk B o e AR N /N 52 B FE I 2
PR, HFESIIEHRBRE (Ct >33 B, %45 R R U2 /N2 O IR A0 1w B
HIRA AR 7 — PR B R . FIRE, 7ERill B2 B A B H Ct>33 B, %45
RERWHRBEREBHEBREAE, BIRATREE D —MIEBME. WA 2R, PR
PE N DI 53 b7 AT 3 — D X SR S S B R (430171

JifEZ K] DNA ' 3ECEY . X—mm DA 4.3.1 W e @A 519 (TSI
FIITSA) Xf S U HEAT RIS AN LASGAIE o 0 RIS LE A8 25 4 v 5T B DNA, IS4G
P b AN /N 22 B I R AR T B R 22 B IR SR AR R, O S — AR R A, Re PCR
PG TAEBER R BERS _L AT UK S AR B — 2k (2 670 bp) o W RAARIL#EAT
P8, NIEHCH EER DNA JE g T A .

WFICRI, /N 22 B R PR Ry T A 2 22 S A R A Tl A 0 ) SR80 R M PR #4825
pg & DNA. ZIKEZr A 1 n] LA B8 96 KF (Frederick 5%, 20000 . fEHIM
WEEBMWE . DEMWELBEWE (Tiletia tritici) /N2 6 IR B K H
(Tilletia laevis)  /NEZFENERBIEIR W (Tilletia controversa) F.K HIE 2 5 1H
(Tilletia fusca) FHEIE]K] DNA JGAE 7 AR J7 3% PR 1t . X8 B
— MAE /N 22 BB i PR R RS B BN R 2 BNE R RO R R W b 3R AR T 4
(Frederick %, 2000)

434 ARFFHBESLER PCR

ARG 7 H Tan 55 (2009) it fEH 74N HE AR I B2 5 44 DNA
Z IR ITS X3k, R IR Bk B A AN A R B IX I (ITST A1 ITS2) , HfR~FHY 5.8S
kR RNA FFEI (Levy 2%, 2001; Tan 1 Murray, 2006) o AJ7i%kH#it 2
JedrH e N B B A P DNA, SR 5 S PCR AN G PR SRk B % e B
KA T A RZ A DNA (1) ITS1 Xy Bbs Rt 2 Hmkill 7k, B —FH T 5 e £
A4 e IR BB D) AF G (1 B SR B 1 L B ¢ PCR AN 7 v

B2 R MNIEESYIMAN PCR & CRHE 423 %) , @HE—BBRE R
W e ERE R, B R, EENE, ERESETERG PCR EA
e
4.3.4.1 #4755 PCRATIEZEZ R E DNA & 5 3%

b SRR T R R R B A R M DNA e 314 MK56 (5°-GTA GGT
GAA CCT GCG GAA GGA TCA TT-3') (Tan%, 1996) 1 Tilletia-R (
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5’-CAA GAG ATC CGT TGT CAA AAG TTG-3") (Tan Al Murray, 2006) K5 /..
f— PCR £ 20 pl CHE—J M) BERHP T, BN 1IxZiil (50 mM Tris (pH

9.0) , 20 mM NaCl, 1% Triton X-100 £1 0.1%B /) #%: 1.5 mM MgCla, PYFhfii

ANZ TR dATP. dTTP. dCTP A1 dGTP % 200 uM, —XI5[#)% 0.5 uM #1 0.5 U Taq

DNA & (Invitrogen®) .

HPIEASHN: 95°C 3 min, 1 DHIEIR; 94°C 20s, 63°C 30s, 72°C 30s, 20
MNMER, BKEESIEREMK 1°C, 23 5 MERFRKEE 59C; &)/t 72CH 4°CF
32 E 10 min A1 1 min.

BRIGUTE =PI AE 4°C R ORAF . WOERAERERL EXLEE, K5 10 pl SN 9 AE H 1)
PRACHD—EINAE, 1E 2%BR IR RE R B AT H k. T A A BOK/N N 260 bp o SR
AR PCR AN ZA T5E M, T 3A 22 DNAfF4E, TikE Wiz f B,

4342 52 B\ F0GEREZERAE PCR AR

B AR C R MR TR G (58 3) 1 20 pl BEERAE 0.1 ml B8
BEOEF, E Rotor-Gene 6000 instrument (Qiagen®) AT SZR] PCR A, L H
RNIREYA S : 1 x InmoBuffer (Bioline®, 5 mM MgCly, PUFH A A% # dATP.
dTTP. dCTP 1 dGTP % 200 uM, 1 U Immolase™ DNA R & (Bioline®) FIXFx
WHREE R ER S Y. R R RS2 —% 0.2 uMy 0.4 uM F1 0.9 uM (K 3) &
fEAR DNA J& 1 pl 2 500 B s &7 5k DNA I PCR &7 84774 (4.3.4.1°719)

PIEAZHCN: 95°C 10 min, —PNIARTEIS: 4KLL 94°C 155, 65°C 60s, 40 M
W, BKIEEFIEEAL 1°C, &0t 6 MEMFFEZR 60°C. hAE I 1k i H K
W AR G BT . RO DR AN EE: g, 'L B 4.
RGP BN 17 1 RABE A 10— 40% CEI C %09 BEE A /N 22 Bl I S8 05 1
#1h R 10—40%77 £ BHYE PCR 455 ) (Tan A1 Wright, 2009) . 1% R K
TIUAEE, Hrb s —AFsk, BIETA /22 B0 FE R SR A0 o 76 1 A1 S A 5 7

S AWM Invitrogen J™fh, JFAREDRE LML iy, TR AT RE tE F 0 3L e e R AR Ah o SR
XFE SN T ERAMBERH P, FARRERZE (CPM) AR A5 5 BRI A/B 8% . wT LA A
R WIRENE 7 AR R 45 R 10 55 A7 o

S AR WI ARG Qiagen B fh, JFARRIRAG MLARIZ LL 7 i, TR AT RE 0@ F B0 LB R AR Ah o SRALX R
ERENTERAMBIH, JFARRHEKEZE (CPM) A B 650 KRR/ 80 % . 7T DS 3%
BE 0% 7™ A M ) 45 2R 10 568 [ 7 it

8 ARZW A Bioline /™ &h, JFARRIREHEMEIX L i, TR T BE il AT A e 7 i HERR £ Ab o S X
FERRNTEFAMBIAEF, HFALREME (CPM) IR B2 R/ & . ATRME R %R
WY RE i 7 5 AR () 45 R 1 55 A7 o
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HEHAT PR m R, IR REX BB Y BE R 1 5 . LA 1:0.1 pg A1 0.1:1 pg i
Lol CER 20 i 7 HS )08 B R FE VG D) O /N 22 B R TR SRR TR . R S R R
P B, BB R R B, BN R B AR B (T, caries) Y] DNA R&4),
BIF 78 /N2 B S R0 B PR T IR S . AR T B IR S, RILEAIARE S
FLARRE R e R A S B

N7 I Tan 28 (2009) IR 77k, Al H CURI9R B I RE 228 B DNA A i —
PR R — IR AR 22 . FISRB I Ct il (I3 ih 48 55 BB 238 XA e FMED
LA I AR R R . — O S, KT A B E FRE R Ct B T A N
PhEgh R,

& 3. /N2 R TR A T AN A 5 HE SR R fLEE SO PCR 2 ks I o i 514
AERER K7 51 5 A 1

st (F35-3) #4r #E |BAR
(545 5, 39

KB-DL-For: ACGGAAGGAACGAGGC ok /N BN R

CTTCGGAAGAGTCTCCTT (nt. 105-120) T
(nt. 64-81%) (6-FAM, BHQI)

KB-DL- Rev: CCGGACAGGTACTCAG | ACGGAAGGAACAAGGC B LG L
(nt. 127-142) (nt. 67-82%) T

(JOE, BHQD)

Hor-DL-For CAACCCAGACTACGGAGGGTGA | & IKFE R B

GGCCAATCTTCTCTACTATC (nt. 60-81) I TR
(nt. 40-59¢) (CAL Fluor Red 610, BHQ2) (—EepRk R

Hor-DL-Rev: CCGGACAGGATCACTA A e Az 0 21))
(nt. 87-102)

Tri-DL-For: ATTGCCGTACTTCTCTTC | AGAGGTCGGCTCTAATCCCATCA | 4L Ky -
(nt. 56739 (nt. 75-97)

Tri-DL-Rev: (Quasar 670, BHQ2)

GTAGTCTTGTGTTTGGATAATAG  (

nt. 99-112)

Ehr-DL-For: CAGAGTCATTGGTTCTTCGGAGC |4 b Hu AR B

CGCATTCTTATGCTTCTTG (nt. 104-126) A
(nt. 72-90°) (Quasar 705, BHQ2)

Ehr-DL-Rev:

GTTAGGAACCAAAGCCATC
(nt. 128-146)

F: GenBank 5515 & 2AF398434. "AF310180. “AF310171. YAF398447 fl1 CAY770433. i &%
MBI AL TS 5 0L Tan 28 (2009) , AFRMRAETE K 3T 7 BR MR 25 7= Ml 358 AR 96 (. 22 s Bl
BT (EMAD (L6715, BERA) . nt., KHR.

CRLFEANE R BAEUREEE . ANE R RIEE . DRI R . ORE R . 2R R
W AEEKME (T goloskokovii) -
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5 iB%

% ISPM 27 5 (2006 4£) 2.5 F3REFH Bl AR S BiEH.

2 W7 4 B FE BH 1 20 o B R A BH PR 2 B o A R I 2 ) A Al T R
WHRIRE T H T2 TR E 77, WNEREEES, fFalRtRxrmEE0, DA
KFREFAT N IVERKIEE . BT TR (76-80°C AR ARAT K B Rz 1 22 4k
ook BB R PRI #2289 .

6. FEH—PEEHNERS

BHRAMAEDHE— D5 ST ML T RIESR:

VORI N BURF AR ME 5 B BRI B3, WA 6151 (Dominie Wright
4ty HFWE4E: dominie.wright@agric.wa.gov.au; Hii&: +61 8 9368 3875; 4L H.:
+ 618474 2658) .

R R AT Y SR P53 L2 v B B R LT (EMAD , K
RUFE, NSW 2570 (Mui-Keng 1L, HL-THEFE: mui-keng.tan@idpi.nsw.gov.au)

RINB AR ZRED A ZSLSE, PETARERIT, 518045
(Guiming Zhang 18+ H T HI4H: zgm200lcn@yahoo.com.cn; Hii%: +86 755
8211 1148; fEHE: +86 7552558 8630) .

FEEALF (USDA) LB R (ARS) , FEEILKTUFEHX (NAA) 4R
B 5 £ (Fort Detrick) , MD 21702 (Gary Peterson 4t 4 ; H F B 45 :
gary.peterson@ars.usda.gov) -

FELNEIE R/ (APHIS) , 3E[H Riverdale, MD (Mary Palm & ++;
H-FHE4H: Mary.E.Palm@aphis.usda.gov) o

LEARN S EE R, £E Beltsville, MD (John McKemy 845 H-F1HB
#6: John.M.McKemy@aphis.usda.gov) -

EEESSHEVR)E, EEZ4 5, YO41 1LZ (Kelvin Hughes Tt H 7l
%: Kelvin.Hughes@fera.gsi.gov.uk) -

E KR HZL (NPPOs) « IXIAEYI IR ZHZ) (RPPOs) BRI Ao 52 48 i 2% 51
2x (CPM) [t )@ L4 mT ik [ BR A IR 37 A 298 5 4k Cippe@fao.org) 42 thXFi2
FARSAT AT G, WG SR CA e WERE AR /N (TPDP) .
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7. g
AMEMFENERYHERSN SHEMRAR (EEZ %) ) AJ. Inman.

K.J.D. Hughes #1 R.J. Bowyer T~ 2003 {8 HL . 2 MR AL — LE R S 56 % dad 1 #R

i (Riccioni 2%, 2002) , % T EPPO AL PM 7/29 (2) WAL (EPPO, 2007) .

AHLAR B PG N B A 5 B i GRRFIEHI AT D.G. Wright, 5[ £ 4
S5REMAR (KEZ %) K.J.D Hughes, L& [ VR YIAE 046 56046 % S2 56 =
G. Zhang {2 5E . TRtk 2O R S 5 &M A bE (JEE % T ) 1 V. Cockerell &
be) 7 A KRR o

7 A. Radova, EZEEYKER, #FILAERKBR: L Vioutoglou, JL44H:AE Y TR, A I T8,
A. Porta-Puglia, fHYFEE A, BRKFP S C. Montuschi, XAV )R, BRXFIEEET; 1. van
Brouwershaven, [EZFAEMRAN, w2 FLHTHR; M. de Jesus Gomes, E. Diogo Al M.R. Malheiros, FEHYI{#$ &
B, WMAETREMA; V. Cockerell, Ftg 2Ll RlEEE WL, JEZ T H; A. Barnes, B &5IHEH)5
(FERA) , HEEZA.
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