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FOERIEAERTE - MR BRVE o SRR ARG & TR R S (A R AR B e 11 T =X R B MR IR T RS R It
175188 € TAE » #5R BIAE A W AL > H—F Pesorum sp. » EL{U 3 (synnemata) » H53
EfFAA BRI (penicillate) » BEEAIE N » SrAEfEFIA 2 ZE R 2/ IR AR ZEEE (denticulate) » DL
2 2F4: 775K (holoblastic) FESE » 73407 HE[ETE ~ B ~ ﬁ@@% » K/IN1.7-2.1 x3.5-6.1 pm > ELR
T o AP R TE G R B8R 52 BEAR 5 B 0% Sporothrix sp. > AR » S AEMTANENL » BE—BUE TR
FEFCURE A o0 A Fe A 2 TESR B ﬁi?@?*ﬁ%ﬁ?ﬁﬁﬁﬁﬁ/\?ﬁ(SymPOdlal) s B/NIRETARZERE - DIA A
AT A AR AP HETE B ERRITE ~ B~ MEELERA - KV 1.8-2.5%3.3-5.5 um ©
EAARE PG TEMA . FEFHEE TR BRI (110-130 xm) » AR B (710-1625 pm) KFLI
Erifh (ostiolar hyphae) » ZAFAAHPHHAR A 5 T2 AT BREMEETE » A/N2.1-2.8x4.3-5.3 um < K
BB TR A - S FEREYA BLA]EA (o H A 85k o A% Cycloheximide CIEANEUR ~ MUBESH
FEHE SR (cellulose) » HUFE BREES Ophiostoma piceae complex ° Kl Nucleotide BLAST (NCBI) Lt¥#t

GenBank %ﬁ%Z%ﬂ%ﬁ%@fﬂi&@Fﬁﬂ ’
piceae J1H 98% WIFHILIE -
fighl » HA9AIfE32°C MiREAER - 755

complex Z O. querci °

BRGERT : EUEARS ~ BEEIERZZE N ~ RIGGRIE ~ Ophiostoma piceae complex ~ Ophiostoma querci

a8

¥2K [Cunninghamia lanceolata (Lamb.) Hook. var.
lanceolata] {GFEAREINAZ ~ BEEERZ » B 2E} Taxodiaceae)
¥KIE (Cunninghamia R. Br.) o JFER EARE » & #%
Jm AR REHA TR $) S00-1800 23 Rl o ik R » §FEiE -
TERBRIIE - BT - MEECHER - D1 BCHAZF 5 8T )T
OEITEE - Hilg(dNR =14 o e EZEALRIRIE R
o FERIEEZM Y - RE9 FE K » B#EhE% &
R AR 5 55 A2 AHAE HH IR ZE AL SE ISR » TERRIRAIAZ AR
HHIR AT 2 /| Nid &bt FH 8 (Crypturgus spp.) HIFLIRA < BB
R Eet% » ] SEELH aR R R FLE - A REH s FLE (IRY
/NEFERN > WIS R I FLE R E - TR iR
ZFLE - 3% R IR FLIE T RE BRI i et S Ak 2 9
I FH BRI B LI © 4h B E FLIE R i b 1% - 05 58

TR BEBIAEE 0. querci 5 99% WIFHLIE » T EL O.
T s TS S RIRAE R S s B A RNy > BB B RO
SMEEFFE: -

F I B A2 R 2 R IR AR ER 2 O. piceae

~ITS 741

& 0 BB AL LI - TEM LR A K& IR
HIRREE ([8—) o FEAZ RIRWITEAZ AR IG5 Fr H B
s LR > RERRTE LA 0 JRBARR r) SR b
Ji& o JRBAT [RINF 38 AL AE B —BET 2R | > IRIREERR 2K
SHUZE ARG SERIREAR © KIGHTER RERRA R K » W] DAE B8
M IHA A BRI B O EHE R AL o TERIEFRIRE YT AT 2L
BB R PUERE B A O (B - 2R E
FE UM 53 TR BN R IR s 7 O ([ —) © 76 SR HY
BfLE 5B D B ARG R (Ophiostomatoid fungi) Z
F B B 20 R LA R e A S A - EL H R A
PR ~ FH SRS S 5 SRS n] 70 21 2 e A R R A P A o A
X EBHBIAER TR AN T 20 IR 2R ~ A28 ~ B b
FFIPE R HEDNA 25347 » A B 8 e H BRE o
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Fig. 1. (A) Chinese fir wilt occurred in Taiwan, (B, C) the galleries and holes made by the bark beetles (Crypturgus spp.), (D) the
sapwood of infected stem appeared discoloration or mottling, (E) resin extruded, (F, G) discoloration of the diseased wood, (H, I,
and J) the adult bark beetle and pupae of Crypturgus spp. Scale bar = 250 pm.
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H B SRR BEAR ~ 15 IR S0 ~ R R LR 2 FH
itk b B B AR P HBER IIORE 9.2 58 BEAZ RH AR - 7€ 1%
(VIv) K& 5 (NaOCl) /KA K IEAE 30 PRI » L
HERRDKIRDE =K > BERNE 2 2% (wiv) /KIGfIEIGEHE (water
agar, WA) 7P _F5EST AR TEE - 7 AR BRI — 12

TR E NS 5 FIMEE Na55 72 £ (potato dextrose agar,
PDA) RHAIGGEE » HHEHLS (R PE R - (R RIR
OPH-102 ~-103 ~-106 ~ -110 £2-210 f}t A ER 5 TEFFEH ©

i PR

1% OPH-102 ~-103 ~-106 ~-110 B -210 25 #kk5 RIS
EAPDA RHA » TE=H (24-25°C) 1588 14 K% » &S
AT DU K BLR 6 TR (10° conidia/ml) fifiF



H R/ UL s S B2 B (AR 2R) » fEbRB Rt
FERTNA 1R » LABGEE L5 TR G0 » LI ok
AL 2 ml BRI IR 1R - BE DU <
HAAE B MU L SRR T » 3 DU IR K RS 3S I »
REREPIAH M -

I Al &

FE s s R LB B SRR R 2 T
F% K AR (synnemata) 2 347 fAE S o 128 AW R
1% Ceratocystis sp. B{ Ophiostoma sp. ; HIAR & [EIy £ 57
ATER ek A FE S ~ ¥ Cycloheximide & fBUE
T~ AHRREE ZAHR ) ~ FEERA TR AIALIE ~ FF £l
RE SRR RISEE 5 [RIA SO TEL B B T Cycloheximide
ZTBUBNE ~ i A BE Rl B A AR P (U 2 AR
o LB T A FE R 5 Ceratocystis [ BT Ophiostoma
J&

¥t Cycloheximide Z & :

IS BRI 2 Ik (OPH-102 ~ -103 ~-106 ~-110Ed -210
IR JeA THEERAE 2% (wiv) ZEEF k5 #5 5E (malt extract
agar, MEA) ZFH I » 2 K% W B SR8 1 LT FL AR U HL 7
mm ZERRBE - BB E R & A 100 ppm Cycloheximide .2
MEA B F 1Y 5 R0 (24-25°C) 15 » LRLEH
LRRFRERIEE -

LB e R HE S I 2K B 53

1 Fgk7w% 1% OPH-102 ~-103 ~ -106 ~-110 B -210 S
PR - 73Rl BE G S PDA R > (E= R (24-25°C) B8
14 K% » GIE E4ET - LUBERT KB /8 7 i3 ik (10°
conidia/ml) < H{ 5 ml - FRRFARNIALES 200 ml F5E0 2
ZINE R IR RELE &= AL (potato dextrose both, PDB) 22 500 ml
AR TR (24-25°C) HERERTE 14 K% 0 IEE
B IR A 0 TELZKBIKGE R RS RE Rm R
P2 AR PRTFE 95% (w/v) JEHE (ethanol) Hfi A o K45
Michell J Scurfield [X (1970) " Sy BARAHATEE 5l 573 # 75
EHAUEAESR © BE L /K (100°C) BRFEE 44 - FEtR L
FHES (B2 100°C AKintirh) BrAEwk B AIIEE (lipid) » $2
HLL3% (wiv) @AACSMER BB A% 6 /[NRF (100°C) » KPR &
FE » FEfL AL A7 10 ml (Schweitzer's reagent »
50 g Cu (OH), + 300 ml strong ammonium hydroxide) BEHE
ik 5-10 7y » BCHR R A LA EERE (1 N HCI) e b
BEIE > I FERR TR B E SR AL STIEIAE - Sl (Bl
Rl AL ot e ot (Perkin-Elmer 457) rhifll IGE(E
FININE TR R PR A CVE e o

BEEERLZN BRI e 35

LR B i R

1A OPH-110 82 OPH-210 Ry Ik Sl T H RG24 T
MEA 7P b » CRIEUTE RIS #5 LT FLESUTEL 7 mm 25
WBE > BBEPHTHIMEA B335 b > SR1% o RIS FE R A
BRAES B EL P E A 8 ~ 12 ~16 ~20 ~24 ~28 ~32 [ 36°C
ZEMFET o BEERT Kk sEEMERER » Hhg—
IR R IYES -

PR AR 2 R

HFASER 7 2 B MR B RS 22 MEA 7Pl b A=
(24-25°C) HhREEE » BEROEHR 12 /NP (REEE BB 2 2 40W
H &R #72000-3000 Lux) » §5E 3-7 Ki% » FIFHYCE2 Bl
SR AR BT 2P RE RT3 -

AP THAR e A B PR RS

14 88 7% (Ginkgo biloba L.) ~ BAIl{t (Impatiens
walleriana Hook. f.) ~ 52 #8%E (Duranta repens L.) ~ 52
(Ficus religiosa L.) ~ 75 (Mangifera indica L.) ~ B/
[Michelia compressa (Maxim.) Sargent] ~ [E| 2% (Pteris
multifida Poir.) ~ ¥E#ENS [Podocarpus macrophyllus (Thunb.)
D. Don] ~ %% (Hibiscus rosa-sinensis Linn.) ~ /\f
[Alangium platanifolium (Sieb. & Zucc.) Harms] ~ B [HEZE
(Pachira macrocarpa Schl.) ~ ¥5E$ER (Solanum capsicastrum
Link.) ~ P20l (Cassia fistula L.) ~ £K (Zea mays L.) ~ i
2 (Bischofia javanica Blume) ~ & [[{4 [Cyclobalanopsis
glauca (Thunb.) Oerst] ~ [ [Macaranga tanarius (L.)
Muell.-Arg.] ~ #T (Citrus grandis Osbeck) ~ &% [Toona
sinensis (Juss.) M. Roem.) ~ {3 T~ (Quisqualis indica L.) ~
[LI#% (Asplenium antiguum Makino) ~ A (Cinnamomum
cassia Blume) ~ &H (Musa sapientum L.) ~ 8t
Wi R fet
[Chionanthus retusus Lindl. & Paxton var. serrulatus
(Hayata) Koidz. | ~ 8 JJ°K (Cassia siamea Lam.) ~ {15
[Broussonetia papyrifera (L.) L'Herit. Ex Vent.] ~ %
(Fragaria chiloensis Duch. var. ananassa Hort.) SEREYIEE Fr
BHCAAS B~ FoAEH ~ £33 ~ BHFEE] (Daucus carota L.
var. sativa DC.) YJ ~ 848 (Oryza sativa L.) ~ HIiE

[Flueggea suffruticosa (Pallas) Baillon] ~

AN

‘C, 151b, 15 min) P % B &F 100 ppm
Cycloheximide 2 MEA 15857 H7 F o FE£H 20 1l &FH
AN AT MRz 77 A fE T BRI IR R E A RSB » =R
(24-25°C) 5% » FHBISR A EAE GYEH -
o E AR TR RS 75 R R BIOR B - I AR
Yl /N B #& i BRI % 0 & & A 100 ppm
Cycloheximide 2 MEA B3 £ MY b o FE4ET 10 w1 A8[H]
B R Z 70 AL f - BRI T A FE 3E o (I - Bl OPH-
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102 ~-103 ~-106 ~-110 B2 -210% 5 Fkk » EEEEFH A RCE -
EE MG 3 Kk » PR EIPNLA 5 ml R K%
52 o WERNAG MR ESE P » A MEE FREBIREZ - DU AR
FAM 2 » F4E 28 ~12 ~16 ~20 ~24 ~28 ~32 [ 36°C =~
ERFE ST 2 o MERBUTHIEAN B AR REOESE T - B
A ES » Ky —Ra —=EHH -

KB 51 2 53 B

F A KA i #5515 (internal transcribed spacer,
ITS) WIRZERFF S B e L Z PREAVE » T EERE 7 R 2 AR 5%
IR AT ZE 25U B 2 25 B BERAIE » A TR e S
B S TE Rk e e SRR e » SIS PRS2 TTS K% 51181
Nucleotide BLAST (NCBI) Ei GenBank & k.2 S5k Z%F 1%
R PP 2IHE T ELET - FELIVE AR RE T L TEREDE -

LRGSR 2K

HY 5 ml #8755 7245 (10° conidia/ml) JI A 45 200 ml
PDB .Z 500 ml = FREifH » A= M rhEfiE s # - 14 Ki%
W EEH B - S DU BRI /K DE 2R 58 B 2 RS s - FIIRIAE i
B AR AR Z K YR RZ o HUHZIG: Z B RhiE TR TH IS Z i ik
W DI AGE B WRHE RS - AR ARIR AL Z IR - A
15 ml TNE buffer (1 M Tris-HCI » pH8.0 » 10 ml ; 0.5M
NaEDTA » pH8.0 » 10 ml : NaCl » 2.92¢g : 10 mM 23-
mercaptoethanol » 79 1 5 JI ZHf 77K %2 100 ml) fz 1 ml
20% (w/v) SDS FEorRE o A ZEAUHREA Bt L & (Oak
Ridge tube) A1 » & > 65°C /K18 Fh S » SANIREE 5225
Z] o 104y $ER FHEGE A 5 ml 5 M KOAc (potassium
acetate) VAR IR FIMIAC RS - BRIk 20 435 o DL
15,000 rpm * {E4°C » B0 20 5388 » B ISR E R Hri
L AGAIA 10 ml ELFEI Z isopropanol {RATHIES Z)4%
5> FREEC (15,000 rpm » 4°C) 20 4y $# {8 ELRE TR % -
LL70% (wiv) TR E—RELIKEZ » HL1.2ml 0.1 XTE buffe
VIS » AT 101 RNase ( ug/ 1) » B2 37°C KIHE
H130 438 o HY 400 11 ¥5H 140 0.1 xTE buffer & A 1.5 ml
Z eppendorff iifi JT A Z5:#&FE & phenol-chloroform-isoamyl
alcohol (25:24:1 v/v/v) » IRA1HIFE SR 22 @K - LL 14,000
rpm > (£ 4°C > B0 10 588 o 5 IS IR H RS I AT HY
eppendorff H1 > /1A chloroform-isoamyl alcohol (24:1
v/v) FREFIMEE 225 2) > 3P 0 (14,000 rppm > 4°C) 10 43
$# o /DI Y EYEURE 55— #T Y eppendorff H1 > LL0.1 X
TE buffer FHEAEERH%EL 2 400 11 WA 40 11 23 M NaOAc
(sodium acetate) YA » LIS RI5E] - SREEMIA 1 ml
100% (w/v) IEFSIR &9 5)1% » F2ER -20°C UkFE20 778 -
F3£ 014,000 rpm > 1F4°C > Bl 5 38 - Bl FIEIR > X
LLT70% (wiv) ERETEDE —RARWKEZ » A (B 22520 3 7754
Bf%MA 0.1 XTE buffer 400 1 » {40570 % (574 > 1F
F71F 20°C fiiFi -

TRV MR FE R A% B Py v e

Al — 20 B AL 2 £ /% > F|H GeneQuant Pro
(Amersham pharmacia biotech, Hong Kong) | &K £1E 260
nm Jz 280 nm FYUMSUE » HIASAZIEEH IR » SHORFHER I 3R
100 ng/ 11 » HIES PCR I JERT 75 HIKE M (template)
DNA R o PCR R 77 25| F#15% Gardes J Bruns X
(1993) © FI] i 2 bk fi i 45 1 [ ) (ITS) Z ITS1-F (5'-
CTTGGTCATTTAGAGGAAGTAA-3") & ITS4 (5'-
TCCTCCGCTTATTGATATGC-3") - PCR IERSIKREE
100 ng 154z DNA » 2.5 units Tag DNA polymerase (MDBio
Inc., Taiwan) > 1X PCR reaction buffer (MDBio Inc.,
Taiwan) * 1.5 mM MgCl, (MDBio Inc., Taiwan) * 200 M
DNTPs (GeneMark Technology Co., Ltd., Taiwan) » 5% (v/v)
DMSO » 0.50 M primer dH,0 » J FEHE#ERS 100 11
PCR S FERGECERS © (1) 95°C 95 F5 » 1 [H 4 (eycle) 5 (2)95°C
351 > 52°C 40 % » 72°C 2438% » H£35 [BlF :(3)72°C 10 43
i > 1 [\l o PCR [ FERYFEVIFI I RS VK it > Llgel
elution kits #fifl. o Fx{%R BRI H BORERA YR 28R
HLy » FIJF ABI PRISM 377 DNA sequencer X£{TEFF ©

TS

o Dk B o B

ARFSERr I EE 2 OPH-102 ~-103 ~-106 ~-110 €2 -210
B IR A AR AR EEAN 0 3 Ktk o B R R R
R s LR EEEE 14 K > BEERRED 2 B ZE Y
PR o GRS BB Pt T B TAF - HEE FofE
RERME KRS EG W E M o SRR s 12 2 3 Al
(Schweitzer's reagent) BRI LR PR HRi% > FEER CE MR
R LUK B e A L ZE A Vi) > PG R R AL (B
Hr DAL IR e BIHGE i o #5524 Rk S 20t
FEERR AL Z cellulose I TELET » SRR & 2 % 3 AHTT (
) o TR S EIRRIATIRAEE 5 cellulose o MEAMEBIEE R
PREGME VA - BEBLLL2 264 773K (holoblastic) FfH » H.
YITIAE &4 Cycloheximide 2558 Frp4E R - R
B 1Y &4 1% Ophiostoma ©

B AR R

A OPH-110 Eil OPH-210 HIETE 8-32°C ¥57] LI
£ o W BRTE 8-20°C [H] » Bébk A= R FE IR b i 2 mie
B IR A 24°C I > ERESRAE RS EIN AT E
(Bl=) - BRAEBoEERIE £520-24°C -
AP HEAOR A PR AR 2 T REER

FH 8 75 fE Pk AT DL 5y e B Pesotum sp. > ELAE R R
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B ~ Ophiostoma querci (OPH-110 1) MHIEEERL 7393 #7 » HO% 3k e Cellulose 11 FHTF o
Fig. 2. Spectrum of residue derived from the cell walls of Ophiostoma querci (isolate OPH-110) is identical with that of cellulose
II from cotton.
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Fig. 3. Effect of temperatures on mycelial growth of Ophiostoma querci (isolates OPH-110 & OPH-210) on 2%(w/v) malt extract
agar plates for 7 days.
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(synnemata) FH47 £ TR AR AT IR (penicillate) » B& {4
[ENL > A AN FE ARG 2 IR R ZEHE » DL 2F A7
= (holoblastic) FE{f » 734 fF W5 ETE ~ B ~ MEAE
B > K/N1.7-2.1%3.5-6.1 pm > B R T AR R TEm AR
S GEIR (VY R AT S BER Sporothrix sp. » HEFRH
o R FANEN. - B—E0E R 0 AR o) AR A
TR TE B 73 AR TR 2R EAR 0 A0 - 7 RES iR ZE
L » LLaZ#4: 77 3K (holoblastic) FEf » 73 A £ oL - 15

[E[SAS KA ~ B ~ MEEERE » KN 1.8-2.5%3.3-5.5 «
m » JEREMEILL Cladosporium spp. O o 1FF S HVAFLE 0] 5§
%k %% (Ophiostomatoid fungi ) TZEZ%HITELE » H b
U ¥R BRI (110-130 4m) » BA Kk (710-1625
rm) FzFLITE #% (ostiolar hyphae) » & 4E FAREY)FHA% S -

TR TEESMEEE > K/N2.1-2.8%4.3-5.3 um ([&
o) o bAoA E MEA B58 5L EAERINE > R AR L
BCRHEL - M H AR R Z SRR o

BPO - EEEALEEN IR - AT IR (A) IR FLET R Bk 2 785 0 (B) THEBRM L LR - (C) F# 44
+ 3 HEVEIAC (D) Pesotum sp. Z AR » (B) 7042 fFHN.Z FESERN 2/ N e ARZEHEE » (F) Pesotum sp.. 25y 448G ~ H)

Sporothrix sp. ZEAIEN » () Sporothrix sp. 257 fET »

Fig. 4. The causal agent of Chinese fir wilt. (A) Perithecium, (B) Ostiolar hyphae, (C) Ascospores, (D) Synnemata, (E, F)
Conidiophores and conidia of Pesotum synanamorph (G, H, and I) Conidiophores and conidia of Sporothrix synanamorph.
Arrows in E, G and H indicate apex of conidiogenous cells, showing prominent denticles. Scale bars:A=140 xm; B=15 ym; C=5
um; D=50 um; E=10 um; F=10 xm; G=10 gm; H=5 xm; I=10 um.



TR EEE A P AR R

=+ hAEEY RS S RS B - B E A 100
ppm Cycloheximide .2 MEA %8 E7P e | » FEt% B A [E
BRIk Z 77 AR T REIRUR - RS BRI M AR v LA
{8 Ophiostoma sp. FEA:T-#&5% » Hrb Ophiostoma sp. T8
FE S BRAY ~ TSR~ BIhi ~ A~ B ARSEREY)EE Rl LA
FEAEREAMEI A 85 s TR ~ 2R3 6 ~ 32
B~ BRIEEE ~ ROk~ HEEE - TR - HEHEgEd L E
HIF-2E5% o EITEFEE ~ /AbR ~ HREY) A 58 BEER I
RIBERE| T 85k 2 et -

bR Z PESURPE

H$OPH-102 ~ -103 ~-106 ~ -110 J -210 25 77 [k G
RO ARG A ERY S HELE Rl > fR= Pk & - OPH-
103 K2 OPH-110 B #4> BI/A] 81 OPH-102 ~ OPH-106 }
OPH-210 BikACE 4 A Pt (X : {H OPH-103 £2 OPH-
110 W& MEyERd #E A=A 1 1AL > 559+ OPH-102 ~ OPH-
106 2 OPH-210 FRIPRIRZ L]/ R W B # A A (3R —) ©
OPH-106 J; OPH-110 BIAACES 7 K% » BlInA]mEE 12538k
ok ATAHEEC B B R 0 1F 14 K% STl T 55% - b7
M SRS SR B AR B AR S S 4R 1Y (heterothallic) o

LRSS PR RS AL 0 Y

#5% OPH-110 £ OPH-106 BPRAC $11% - B A FRE
ZRERGET o BEIN REERTE 8-24°C 5V A4 T HEEL o RN
T3 5% 2 B RE R b T i - E IR R 20°C
IR > T-HE% 2 rE AR BLRWHE D © 75 20 82 24°C BIE M I
7-10 Ki% - BUel e A T3 5% > T35 AL i
20°C ([@E11) °

SROTIVESMBR N FE R A% R Py S
KB L% Z PCR FEY) » GBI HUER AR}

FK— ~ HIESERZ ZWRIK 7382 Ophiostoma querci TLAEE
PRER (R A ECE Y

Table. 1. Five isolates of Ophiostoma querci obtained from
diseased plants of Chinese fir wilt were divided into two
mating types

Isolates Perithecium formation

OPH-102 OPH-103 OPH-106 OPH-110  OPH-210
OPH-102 0' + - + -
OPH-103 + 0 + - +
OPH-106 - + 0 + -
OPH-110 + - + 0 +
OPH-210 - + - + 0
bt perithecia formed in a pairing; —, or 0, no perithecium

formation.
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100 -
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Bf - R Ophiostoma querci (OPH-110 & OPH-106
PR A TR LR 8 (B 28 Ki%) -

Fig. 5. Effect of temperatures on the production of perithecia
of Ophiostoma querci (isolates OPH-110 & OPH-106) on
2%(w/v) malt extract agar plates with banana leaf for 28 days.

R fhu L FI B ABI PRISM 377 DNA sequencer 31T
Fr > GEHA S /8 S A2 e RIS BE 219 OPH-102 ~ -103 ~ -
106 ~ Jz -110 #55 MRE 2 6% BERE fdgR 71 [ 208 Fr 5]
(ITS sequence) EH 99% HIFHLIEE (I&]7S) 5 FIIFH Nucleotide
BLAST (NCBI) tt#} GenBank &$%.~ E5 AR LY »
fE R H B 0. querci (AF198238 ~ AF198239 ~
AF211839 k7 AF211841 » GenBank) B 99% HItH{LIE -
ML O. piceae (AF211843 5z AF211845 » GenBank) J’'H
98% HIFHILIE -

af

FH B BEAZ 2SR e R o B B LR CR MR - RIR
H L4 % 42 75 R (holoblastic) 7 fUg M P 1 (¢ ~ %}
Cycloheximide AU ~ Al REE £H 5 55 vh & FAE 2
(cellulose) - fEH RIS Ceratocystis & » [RIIHLEE TE A 7
J&1> Ophiostoma J& ° FHAIEAS R A 1k A3 ERBA D ~
BAEOBGRFALOES - T 806 75 RESHE TR kK E
Pesotum sp. 91 Sporothirx sp. Wi FEME {1 X R B F FEAE
U5 w5 IR BT 255 Ophiostoma piceae complex (3
=) o I O. piceae complex [FlIFi#H Pesotum sp. Bl
Sporothrix sp. WifEMEVEIAS » BRI Ophiostoma HH:
i fELT O. ips ~ O. perfectum % O. stenoceras ° FlJH
Nucleotide BLAST (NCBI) tt#f GenBank & &k, HABE R
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AGTCGTAACAAGGTCTCCGTTGGTGAACCAGCGGAGGGATCATTACAGAG
TTTTTAACTCCCAACCCTTGCGAACCGTACCCCGTTCTGTTCTCGTTGCT
TCTGGCGGGAGGGGAGGGGCGCGTCCTTCGGGGCGTGCCTCTCTCTCCCA
GGTCCCTTCGGGGCGCCCGCCAGCGGCCGCGAGCCGCCTGAACCTTTTAT
AAACCAGTCACGAAACGTCTGAGAAACAAACAAAAACAGCCAAAACTTTC
AACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAATGCG
ATACGTAATGCGAATTGCAGAATTCAGCGAGTCATCGAATCTTTGAACGC
ACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTGTCCGAGCGTCATTT
CCCCCCTCAGCATACCCTTTGGGTGCGCTGGCGTTGGGGCTCCTCCGCCC
TCTGTGGCGGCAGGGCCCTCAAAACCAGTGGCGGGCCCGTCTGGTTGGCT
CCGAGCGCAGTACCGAACGCAAGTTCTCTCTCTCGCTCTGCAGCCCCGGT
CGGTGCCCAGCCGTCAAACCGCGCAGGAGGCTCTGCTTGCAGAACCGCCT
CACATTTTTGCAAGGTTGACCTCGGATCAAGTAGGATTACCCGCTGAACT

50

100
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300
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651 TAATCATATC

660

B7< ~ Ophiostoma querci (OPH-106 k) Z K% HEREEER A ATS) FPY1] -
Fig. 6. ITS (internal transcribed spacer) sequence of Ophiostoma querci (isolate OPH-106). The primers used to amplify the ITS
region were ITS1-F (5'-CTTGGTCATTTAGAGGAAGTAA-3") and ITS4 (5'-TCCTCCGCTTATTGATATGC-3").

& ~ Ophiostoma querci BLFHUE.Z 7= FEE5R

Table 2. Synoptic key to similar species of Ophiostoma querci

Telemorph Anamorph Host
Scientific name base  ascopores  ascopore two dematiaceous  penicillate  sympodial solitary Conifer
dark  reniform no sheath types wood
Ophiostoma canum + + + + + annellides + +
Ophiostoma clavigerum + + sheath + + + + + +
Ophiostoma davidsonii + + sheath + + + phialides + +
Ophiostoma ips + sheath + + + phialides + +
annellides
Ophiostoma piceae + + + + + + + + +
Ophiostoma querci + + + + + + + + +
Ophiostoma ulmi + + + + + + + + angiosperm
Ophiostoma novo-ulmi + + + + + + + angiosperm

Ry 51 - 45 RBEHAFE 0. querci BH99% HIFH{EL
J& - e O. piceae J5H 98% WIFHLIE » HIFS O. piceae
complex (O. piceae ~ O. canum ~ O. floccosum ~ O.
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ABSTRACT

Lin, T. C.., Huang, J. W.'2, and Hsieh, W. H.' 2003. Identification of Ophiostomatoid fungi associated with
Chinese fir wilt in Taiwan. Plant Pathol. Bull. 12:33-42. (" Department of Plant Pathology, National Chung
Hsing University, Taichung, Taiwan, R.O.C.; * Corresponding author, E-mail: jwhuang@dragon.
nchu.edu.tw, Fax: +886-4-22851676)

In the summer of 2002, a large area of the Chinese fir [Cunninghamia lanceolata (Lamb.) Hook. var.
lanceolata] in central Taiwan appeared permanent wilting on the leaves of individual branches or of the
entire tree. Many holes made by bark beetles (Crypturgus spp.) were observed in diseased tree trunks.
Galleries existed in the dead Chinese fir trunk were similar to those made by the European elm bark beetles.
The symptoms of Chinese fir wilt initially began with the leaves yellowing from the base of the branches
then turned brown, and finally the entire tree died. Upon removal of the bark the sapwood of infected stem
appeared discoloration or mottling. In cross section of the stem especially beneath the breeding galleries, the
browning appeared as a broken or continuous circle in outer ring of the sapwood and irregular discolored
zone in heartwood. Pesotum and Sporothrix species were consistently isolated from diseased tissues and
bark beetles and in pathogenicity test they caused leaf yellowing and death of branches on 2-year-old
Chinese fir. Perithecia of Ophiostoma sp. were also observed in the breeding galleries and sapwood adjacent
to the galleries. Perithecia superficial, black, base globose, 110-130 um in diameter. Neck straight,
cylindrical, 710-1625 xm long, ostiolar hyphae present. Ascospore 1-celled, hyaline, orange section shaped,
without sheath, 2.1-2.8 x 4.3-5.3 um. Pesotum and Sporothrix anamorphs were produced. Pesotum sp.,
synnemata mostly erect, simple or branched near base, dark brown to black, conidia 1-celled, hyaline,
elliptical, 1.7-2.1 x 3.5-6.1 um, borne on blunt denticles; Sporothrix, conidiophores erect, simple or
branched, conidia borne on short, prominent denticles at the tips, or in whorls along the sides of
conidiophores, conidia frequently in small clusters, becoming catenulate by acropetal formation of new
conidia, chains often branched, 1-celled, hyaline, variable in shape, ovoid to oblong, 1.8-2.5 x 3.3-5.5 um.
The fungus was insensitive to cycloheximide and contained cellulose. According to the characters described
above and its host, the pathogen was identified as a member of Ophiostoma piceae complex. Analysis of the
ITS sequences revealed that the isolates showed 99% identity to O. querci (AF198238, AF198239,
AF211839, and AF211841, GenBank) and showed 98% identity to O. piceae (AF211843 and AF211845,
GenBank). The isolates were able to grow at a maximal temperature up to 32°C. The colonies growing on
malt extract agar plates not only developed concentric rings, but also produced fancy aroma. Based on the
results, it was suggested that the pathogen is named as O. querci in Ophiostoma piceae complex.

Keywords: Chinese fir, Ophiostoma querci, Pesotum, Sporothrix, Bark beetles, ITS sequence.



