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MEERERBREERE

1 SEE

APREAUE T R A PR ERENEREEE T #%.
AFEEATRABKERFAREEFNER (S LHFE A FRR Ulnmus LOEAR EARFAK
il b PR ER A AR .

2 RIFMEX

EIRHERA TR AFERE L.
2.1

RFEEEA heterothallism

HAERES EERENGOEMINGE, RE ST FEECRU+HR— AL F A2
MRS A fER 4.
2.2

R4k vector

R E MR R RS B NERAREOEY, PR ERF,

3 HE

3.1 BEHERENS LM

¥ ¥ 4 . pathogens of Dutch elm disease,pathogens of elm wilt disease

2 # . Ophiostoma novo-ulmi Brasier

Ophiostoma wlmi (Buism, ) Nannf.

FERA . Ceratocystis ulmi (Buism. ) Moreau

B LR R AR (Fung) T ] (Ascomycota) , B B # ( Pyrenomycetes) , R 7= H (Sphaeria-
les) , ¥ B =} (Ophiostomataceae) , K B 75 J& (Ophiostoma Sydow &. Sydow). WHHERBER EAF
EHEEE, TRESBER, 5B T 0T, BRI 20 AT 2240

Ktk ERE W Ceratocystis BEE B A Ophiostoma, HEE R Brasier £ 1951 % BEBUH 1B
R BE (aggressive subgroup) , # Ft A # Ff——Ophiostoma novo-ulmi Brasier; Ophiostoma ulmi
(Buism. ) Nannf, W& B K 5 — #0005 I ER IR (non-aggressive subgroup) .

BRHEREOXWHAEEESER TR A KOERRE .. FERWES BT BN ERA 2
FAEPERBTETRBEEERER.

B J18R B9 Ophiostoma nove-ulmi FH X450 BB AN, BRI /N EAN(Eurasian race) 14t ZE D
F NAN(North American race),
3.2 &E

B ERETEAYYRE Umus LOWA. LLEWH (U. americana) , 5§ 2 % ((U. hollandica),
i (U, glabra) , S B # (U. procera) FH R, AT EMT N ERERE (Zelkova S.).
3.3 fERE

WHERENEEARGEF RAEMERN E— RN T EIRFEMERE. M1HERR
EM TR EATE KENLLARE. XERANERTENTERXEARE . REER
BRA R EAET . CEEMRAMEE 18 8, B o & 32 8 RN D& (Scolytus multist-
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riantus) \FRM KB /N (Scolytus scolytus) , 831 3 ANE (Scolyius pygmaeus) FEWH HE(Hy-
lurgopinus rufipes),
3.4 ¥EHFE

¥R R EH B F (Ophiostoma novo-ulmi ) Ophiostoma ulmi ) I R EZE-SHNEETEA
FAFMREYEHATF. EHERFE-LERBRE Sporothrin) WA ER T B X EKERE
WERER Y LA T, R HEIARE (Pesotum) ; 5 =R EBRR 4 # T (Blastomyces sp. ),

iR R B MBS RHE , LR A Y R AN B R R B E A R AR (B L
fits® B) .

4 (FEENRERAR

4.1 {LEseE
APBEHERBEURRD, TERNE BB TES . SYERE EFS TEXTET(RE
1/100) , ¥ KRB 1/10 000), B EE K &4, B2H (5 mL 1 50 mL), =4 HH (250 mL), E#H
GO mL),IXBF(ER 12 mm) . EHM(AEBR S ) B F (KX ®EH 76, 2 mm X 25, 4 mm, §
0,8 mm), (18 mmXx 18 mm),HEFIT.
4.2 ABAR
FL.ET WERRT . BEHFAT.FAREWET.

5 WA EFEMRAEEE

51 &#F

e EHERY FREAK.ZE RABEA.
5.2 HEFE
5.2.1 EafiEsHs

¥ Oxoid Z 2 # 57 &£ (MEA) , RKFI #7785 : 33 g Oxoid Z FREPMN 10 g Oxoid MBS,
BF1LAY,15 815 min BEKHE.

Oxoid FH T HEFEZESHBEMM DA N EERLFE, TEMATHEEFERMENE LK
HRP R
5.2.2 #BEUZEAFE

EREEFEFEATAEALSERMERE. EHAFEN.0.2 e REAEWE T 100 mL XK,
WS50mLiiF 1L Oxoid BEHEHEHEN,ISE IS min EEXKEE B ZE 45CTHMA 10 mL I %EE
EMEERBESW. HERS SCRLME, KXREMABER.
5,23 BRBTAXBRFIERE

EEMB (Sporothrix) WHRIFAIAZB T KERIEFRE LB

KR BB (Pesotum) Al 7 BE F7E ESA R E LB R ESA MBI 158 R HiR £
EHEANE MRER .5 om /MR, BU50 g A 15 g BAEH 500 mL A9K 4,15 £ 15 min & B
K.

BERER A T FE R A Tchernoff M REF WK, BT EN .20 g HHHE .2 g KILBEK.
Lo g B 8.1 e MEE20 mg BEARAT 10 mg ZHE . I mg AT B, M 1 mg 4K B WA
IL#EBEATES. IS S min BEXA.

TEHATEESAEFRELHGEN. BEE AZUMB Y 2 HARZREENETFH#ITRSESA
BEATER.
5.3 HEEK

Ophiostoma novo-ulmi Brasier BRE/NFF(EAN) A 2B B (A mating type) . 4% ;B 2B & (B mat-
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ing type) , HE#.

Ophiostoma novo-ulmi Brasier 3t 2/ (NAN) A 22 Fd 8 (A mating type) , BE¥E ;B 2B 8 (B mat-
ing type) . B\,

Ophiostoma ulmi (Buism. ) Nannf. A 32 B # (A mating type) , BE#E; B 32 BL & (B mating type),
HEE.

i B MR B AR P R AR

6 WE

MEORBEREERERFNBEIRBEA EAMAR S, HHAD LR 0. 55 ~5 MKt
EATREALINEE . 500 £FLLTRHEE 3 fF~5 £F,501 fF~1 000 fFHHFE 6 fF~10 £F,1 001 f~3 000 fFHh#E
11 f~20 ££,3 001 R LA L, &350 500 iz A ogim 1 4.

7 RBRFE

7.7 EREMRE

H 2L AR FHEY AR T o 4 B AR T EAL S L . AW TR & EA AN
oAk &R R ITE E AR G RLE AL SR A MR SRR TRER R .

7.2 RERNSH

MR AR @ATRERE R 0.5 om HBES, A5 B AR EEEREFRE E(L 5. 2.25D,20C
mEEtEE, -~ H AL IR,

ERBEHFRNMBE, MFARERSEFREERE., FAHATRERESET, RIS, 412
FREREERE (LS. 2.1 D4R,

7.3 FHEMABBTHES

BB 2T Oxoid ZIEITEHE 1, 20CHEF, LIRB RERR (Sporothrin) K £ R F.

SEEMELED ESA R L,20CER, MIRBHFEERE (Pesotwn) TR T .

S BB E 4R T Tchernoff WM RFHFRU T FRTREGEF  THESRISAEMRT,

FRETFELE AZ BRRMHXRAARFARN ESA SRR LA RER. 4 HE Ophiostoma ul-
mi PR HEE R A 1 B B . Ophiostoma novo-ulmi B /AR EAN B9 A 1 B 8B (L /PFP NAN
B9 A F BRI RGBT ESA AR BN AE R, FHIBLOREER T TR =1
B SRSSE.EE 3 M. 20CHBERT 5, EEHBH A THEEF 14 4.

7.4 FHENMHHEENS(EEERENIE

REEXNES WENEREEME KNS HRE RRAFER AN EEHT.

BT 8 4 8 9 7E Oxoid EFW R ZE TR EHF R ERER(C mm R, EEH Oxoid 23T
BERFEMEFI PSR, EEAL, BETH=0ET 20C BEEEFH, BN ZMET 33 CREHSE,

20C BB RN EEN BTN BEEE B LG, BUHERIL AR FAEFRIE EEST FIME
EHMNER D ORI AR, g 0 CABEF TEERS L FRUEHEAEBEER D
(D:—Do)/5 HEHMES d FHEIHREREE (mm/d), FUREERS BRERMLTEEA,
BB 20C~25°C, @A e 4k 2% 37 10 d.

BCHEERANEEMXETFY - HEIEH B h G REERL, ARFARFRLERZ ANE
BEEMER E e ®  BE R E S8 20C B AT HEHR S L HANMERKF LR E &
(E,—E) /8 HEHMEE 8 d WTEHEHREREE (mn/d) . RAFHEFRILETEEN 20T~25T
BN EB DRSS 10 L, NERHEES.

7.5 BXIE/FR EAN 0t 20 NAN (Y S E B F
A RN E R AN AR AR A TFERN LSRR AR EREN
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IRl
7.5.1 FEBHIE

58 FEATFHFEAMAM. BUREER EAN /) AR BB (NAN A A f1 BREE B,
SHERT ESA BRELRAL AW AT EER T I FMENERSRFSE . E5
=ML 20°CREER—-RE . EERBN A THEEREHA.
7.5.2 AZEBINHNETES

HRREREK NANKM B ZEL, BT ESARRE L MASE, BT 20CEBER4IE. B
FEBSHE T aksE it 7 d, LI E NAN &Y B A0 H B A% 40 U5 VB Oxold EHHHEHE PR
EHERHASTHEBENENSERTEROEA 2 oo’ M IHHE, A EE T FEREZE NANE
FEREH—M 5 LR, NAN B EAN B A BRSO EHAST /L R0 51 B T2 AR B
7, BEEZM, BEE20C~25CEMEETEHR. DIdFICREMMELE L o’ BHEEFEHNT
BOHH.
7.5.3 BXBENMNETESH

ZREE, BiEER EAN & A HRE, R8T ESA #5558 b U F ik, BT 20C B
U dfE, BREBHATHERSET7 . REH B TR BAFNEA S £ TRy Bk, e F ik EAN 3%
M, HELY 2 em®, B LEREE K NAN f EAN ) BB Rtk B RS0 HIB T2E 15
SAEALEEE ML, BER 20C~5TEHAETESR. WAdFEREMAELE 1 o’ @R LA
BT RTHH .
7.6 EFNERE

B L Oxold ZEHENBAENHE L FROXEOTHALE . HFMEONSETF. BT —20TC
7.
7.7 FEEW

SBLNHHEREIATHTENERFIEY. R HNRSRE. BREEERE K H
BRFRERHEENE, BERES S —EB M EKEE/NE (Scolytus schevyrew: ) 534 . R M 57 50 34T F
EAY R HERR R E, LIBT3 T A7 M 3 0 1

8 BEHRE

8.1 SRAREER

WA ER AR RASMERRE -, ERTHEEWENT L, TRERINENER
BHEA RS AR ARAL, ARBEAEE, TERNZHEBQERT. R E, AT LA B4
M EBLANEIAHE, TR -BAR FAEZAL R, XEHTRELAARAEHFEAREER
MEH, e~ HEYHER——cerato-ulmi MKER, 25 THENEHI R WEEAESER
SR S P AR AL ) A O

PIFFEALAL , B AT H BB R,
8.2 MAKERAE
8.2.1 Ophiostoma novo-ulmi
8.2.1.1 £MEFENEEHER

O. novoulmi EHERBER 20C~22C, HHEE 20CEFTREREERE. 20CHKE D
i EAN U KBEE N 3.1~ (4. 4~4. 8) mm/d, L3/ NAN % 3, 2~ (4. 8~5.3) mm/d; 7€ 33C
L EAN B4 KH#EE N 0 mm/d~0.1 mm/d,NAN % 0.1 mm/d~0.5 mm/d,

0. novo-ulmi BRI/FP EAN BB FLE D MR AER A, 2FH B L FE /A # NAN 8
BAER FBCR RN EFHE.
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8.2.1.2 HHEES

FHRETEIEAEN WA T ESARFE LN, - EERS. FEWRIERESE—
FTEENEELEER,

FEAEESARFELRABNMEE, ARERRRELREEER L, FTRSERRE.B
G5 75 pm~140 pm, AR P ETERE. R EHEZBE AR 130 pm X3 pm; FTETHFPREA, K
230~ (640~1 070) pern, SFEEFEEAE N 19 pm~36 pn, THHE 9 pm~14 pm; R EFHEFR KL 2 L
EFHL5~6. L OKLEE . EH . FR.D4H, (20 um~60 pm) X (1 pm~2 pm); FEHFLE RE
EEE B R TERTEY EMERE, (4.5 pm~6 pm) X1 pm~1.5 pm), RERF O EHH
faFl. BARENFTFENERE B SRH MR E A BIUHERF O, ulmi BIEEZEE B,
8.2.1.3 XZHE

REEAL Sporothriz MEBRFIE. AR FELMAE, 10~ (30~50) pm, AT (4, 5 pm~
14 pm) X (2 pm~3 pm) 2B, A H 0.5 pm~1 pm AN, K AW ESLEE. HEEEZRE,
WEERE AT, ER NPT, L REHT R 5N M 00 T B BRI

KHFEE Pesotum BIEREE : Pesotum B 22 L HES (synnematal anamorph) 458 £, 1B 4
BIBE, AW, mm~2 mm & BREBRRRELHEESFEL BEARE L PITHRERR, HEEK
FRWUUE, AR EL, BWEZ T 2R A B B R D A2 pm~
6 pm) X (1 pm~3 p) WA EBF . A ERTFREAPHERERTH.

BESRR Sy A TR RS Sk P A, AR AR B RER I 7 7 RNV LR R .

8.2.2 Ophiostoma ulmi
8.2.2.1 4APFHHUMEEHER

O. wlmi WEHEAKBEXS, A 30C, B EE BCEFTHEREERMR. X 1.1 mm/d~
2.8 mm/d; 78 20°CRF, R K EE A (L 5~)2,0~3.1(~3.5) mm/d.

HF O wlmi AERTFHEEERE BREREFLE, BHRBEE . AR, RHEF,
8.2.2.2 HEE

O. ulmi §EEEZ—FEENESE O, novoulmi BER,

FRELEESABRE FRAINSEE FHABKRFLMEEAET L. TESERRE.E
8, % 100~150 pm, BF/ LB ERHIE,

MIEREERS.FR 130 pmX3 pm; FERFHEG, £ 280~ (420~510) pm, FELEREH
18 pm~42 pro, THS 11 pm~16 pr; SIKEEEMBREEZ LR E RN 2.4~-3. 5, fLO AR & &9,
AR PAHL (20 pm~60 pm) X (1 pm~2 pm); FEEE BB ZNE . BHMA TER FHEH 2R
FEMTE , (4.5 pm~6 pm) X (1 pm~15 pm) , BERPIHOKERTH. BRXGTFENTEE A
B RN, HEETER A TER O. novoulmi KEETEE B,
8.2.2.3 ZH#&H

O, almi W=FGHERAFHEES O, noveulmi A -3, FAEFR, HE O. wimi FEHM
Sporothriz KERSERTFMERFERAS ERTFEEEERERETR.

8.3 Ophiostoma novo-ulmi BELTE /N EAN Fodb £/ # NAN S ERE
8.3.1 ZEBMEERE

EXRBMREFD.EFHNES B EHERL TR MFHEN A XKE;RZ,
HRNES A TRAFNERL ™ TR, NENESD B i a,

8.3.2 MhAHEERE

REIE /N EAN B A ZBC R 5B/ EAN §9 B FEC M3 RE, B EAN X EAN, (&8 A T
B.GHEANBEEHE, TEDWARKEWFEA; LENF NANXNAN SR A B W FER; W

EANXNAN #2287 E SR, T4 1 F R Z 3 H 80, B EANXEAN fl NANXNAN ff
5
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ETEZHEN 1/10 8 1/30;{HE NANXEAN BB, FE TESHEIHEXEN, 5 EANX
EAN # NANXNAN fy#liE. RUL#CR DR A2 iRE,
8.3.2.1 AXEIENMAEERE
ZATEREIHMNEEERR 7.5 2. EREE NAN K BREENFFRI b, &0 EHE
NAN # A WA E =4 KR A (NANXNAN), T &0 Bl EAN 0 A SBREFTEN TER
(EANXNAN) B TERAEENERFETEEKE L F NANXNAN, & NANXNAN § 1/10 Z
1/30, FH#HMHE 53K NAN FrA i FRZHH R NANXNAN M FETEE REOHS, B8 EANX
NAN W 7BEKE £ 10 3 30 45, MIFAF WA NI &AM NAN, K2, EHUESZE NAN S8 F
WEH IR, B NANXNAN # 1/10 £ 1/30,3F 5 EANX NAN 4840, I £ 0 & 4 FX T /M Ff EAN,
8.3.2.2 BEMBMHNEERE
ZBXMBENMBEEEROLT.E3),EZER EAN B A TR HM E, ST HE EAN
A9 B AT EL R T P KB T B FE (EANCEAN), i A X B B NAN B B XERI T AN FREHE
(EANXNANYH T2EEBMNER/F EANXEAN, 2 EANXEAN # 1/10 & 1/30, EHNES
FZEEAN 2N FREHEH R EANXEAN S FERHE B ARHAS, A EANXNAN T R= B
% 10 B[ 30 & . WFME YT NF EAN, RZ . EHUEREN TESHER LD, £ EANXEAN &
1/10 % 1/30, 3+ 5 EANXNAN 881, W # W& ik /0 F NAN,

9 HERAE

BT R (LSS 8 B W YT S A AT MO BN ARS8 EE
BIRYIE, TEE MR ERE., T A RARHERE.

10 HRRHEF

10,1 EHNBANRE

HEFRARULT. O BB LT IRNERINERIRAREZL 24 USER &
MR, REMES S8R EREHSLE.
10.2 fEREBHARE

WRMERELRATIBREES EANNEEFEZRBEE TR . AEH A, RER
RESEEEVHTEE.
10.3 RRBESHAHRKRE

RefRENEa SR FRRE.FL RE SUEN. FE. 2% HAEHRBAAEFE R
Mz C). TRFHRITFURGFHNBLSERTRATE UEEERNER RAMMBR.

11 &

HEFRBREEOREERRHENANRERAR. LERESBANEHMHERIAERRE R
EENERE. LEFFITR AR TR E R,
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ft & B
(ERHER R
BREEREESTER

BB EBHERENTER

B B2 BEEREMNNRER Pesotum
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B B3 MHEERENEZZR Sporothrix

B.4 Wi EHFEEBIREF Blastomyces
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M & C

(T R)

BREEHEE
H
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Fi&: TR X
R E K
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SRR
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(FF)
HA: A A H# 23 A
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