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NA-ITS 5 9 5 ¥ 4 R A, Z Ak 5 5875 # 3% % £.36 Pestalotiopsis maculans B R MR 2, A
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Biological characteristics and molecular identification the pathogen of
Taxodium red blight
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Abstract: In order to identify the pathogen causing red blight in Taxodium, the pathogen was isolated
from the diseased leaves collected from Nanjing Botanical Garden, Memorial Sun Yat-Sen and its sur-
rounding areas, and identified with morphological and molecular biological techniques. The biological
characteristics of the pathogen were also determined. The results showed that nine strains were ob-
tained, and the frequency of No. 2 fungus (36.40%) was the highest among all isolates. The symptoms
of Taxodium inoculated with No. 2 fungus were similar to that observed under natural conditions, and
No. 2 fungus could be isolated from these leaves in line with Koch’s rule. The conidia were fusiform,
straight or curved. Each conidium contained five cells, with the apical cells hyaline and colorless. In ad-
dition, the rDNA-ITS sequence of the pathogen showed 99.00% homology with that of Pestalotiopsis.
Therefore, based on the morphological and molecular analyses, the pathogen causing red blight in 7axo-
dium was defined as Pestalotiopsis maculans. Furthermore, the growth of P. maculans was best at 25°C,
pH 6-7 on PDA medium, and starch glutamic acid were most suitable carbon source and nitrogen
source.
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V% P12 @ A0 35 7% PV A2 Taxodium distichum (L.)
Rich. .M 42 T ascendens Brongn F1 7 P4 B5F {5 P42 T,
mucronatum Tenore — -1 F (Denny & Arnold, 2007) ,
T P2 S AU S AR TR I b, T 4% S AR e Hy
s R FUARR B B S L, TERR G S b IX 2
FH 0 b s bR B R = T2 78 78 AR (Allen et al.,
1994) ; 1111 #2 Taxodium hybrid &% P42 | 28 V4 51 7%
PURZ U AZ Fh (8] 2 5815 B4 R Jo M & ) 588 (Yan
etal.,2010;Hua et al.,2011) , A 7% P42 & B Fh i
AP T R B UL B SRR, AN
e 38 AR B XU D e ARACH A ( 41555, 20105 Qi et
al.,2014;Yu et al.,2016) ., IEAEK, BEE T ILAZAEFR
FE AR T AR R B R i R S i A R . &
/R 3 TSR e Sy (e - R A o 7 N L o 1 =
BHE PR LAz 118 (LA 405 45 ) Bk vk L 7R
JER I i i e R VAL, 10 d 2245 AT 3 O Bk 2/3 i
ARG 22, 99 1 ™ 5 B AT S B0 0 R i
JI T | DAL 120006 3 AN (SURE e 7 SPIAZ S8 R AR ) S WAk
MR AR R E .

W5 285 R W], A2 A SR A 0 S T 3 A4
{14 £ F I Pestalotiopsis sp. 2RI H Z EBHE
Pestalotia sp. F 9t 7] B J& Fusarium sp. ( % T,
2001) . FEAIRHI] A2 ARG THURS O B 15 57 26
o i BE , B f o 2 S A £, TR AR TR B/ R
R 43 A A 25 (8 S0, 20013 2575 —,2009) . K42
DA IR IE R S AZ AR, 48 (5 B 1 S AR
BRI JFIE A 1A T S B R A R ARG 2 IS
i 3 TR ) A BR AR Z80HR /DS o RPA A  48 CRR PR B9
FIBRIGIE , 1990 RLHIERAE,2013) , 43w 4 5 i
R 35 B D AT SR A T B L AR R DI IR B
AW FT B FE Al OB R 45, 20055 8 i A2 Rt 2%
2006) , 38 35 73 AT i TR AR SRR, T AT G
5 T 10 e A= FUARE , R 7 B i R B T 1 2
FE AL, BEACIIRN A 55 (2010) 38 5 | A AKAZ oA
I B9 L T R R AR JH 1 Colletotrichum sp.; &t P
5 (2013) B U R UL AL 2 B A REERS 161 Alternar-
ia sp. &5 | B IKKZ ARt 1 32 B0 DR TR, [R] R 22 A
5 (2012) IR X33 2 g it 1] 1) A= 2 R iR A T T 43
B, 2 B0 2 v it T 1) i A LB Ol 28°C L JF L
PH R 4~11 B ¥ a] A=A | B3 2 o pad R IR s 1Y) 3t
IR . H AT AZRHE Y AR ST R
FE B TR S TR Y A3 B M K Rk AR R AR I
X5 VA2 A i B I DU e A R 3

BET I, A0 R B R e L ) el e R i
by DX PR R I e R AT DR R 43 B 3 A TR A ARRAE LA
e 45 T A s TR P A A, IR A A T
JR T B A 2R e DASBIR VR PR SRl e D 255 Bl
EE LN =
1 MREREE
1.1 ##

B ) B« T LLAZ 405 -4 1 A 3
AESR F R P LR 0 el B S i X

R % 5k . OB S A B BUIR (potato dextrose
agar, PDA) 5 55 5 . 4255 200 g #7474k 20 g il
W15 g5 AN IS o0 B F5 45 % b (potato dextrose,
PD)Ei R, A E BB (potato sucroseagar,
PSA) 5373k : £ 57200 g JHEHE 20 g BhiliE 15 g; AN
g R Eh AL M (potato sucrose, PS) K795 56,
2 355 (carrot agar, CA) 35583 FH 45 b 150 g Bt
JE 20 g;s ANINBEAE R EHE NG FR AL, M2 DR (oat-
meal agar, OA) B3 575 : A 30 g Biig 20 g; AN
TG M e A KRR I . EOKIEUE (corn agar, COA ) %
AL B A 200 g JAR 20 g AINBEAE R FOKIEFE
F ., IKIAE (water agar, WA) i 37 5E : Byl 20 g; A
11k 75 (Czapek) 55 47 5 : KNO,2.00 g, KH,PO,1.00 g
MgSO. - 7H,0 0.5 g .FeS0,0.01 g, E##30.0 g, LU L
KRR HZER K ERE 1 L,

iRk 7 AL 2% : 10xPCR Buffer, MgCL ., dNTP
DNA %45 . DNA $2 U5 & . 6 xLoading Buffer,
DL 2000 DNA Marker, T 24E %) T % (K% ) A R A
A H el 4 8 B 7 B 4l . PE-system-9700
PCRAY, 2 [E N HAEY) R 583 F] ; GelDoc XR System
B HUR RS0, 55 EA R A A s DY Y-6C 2 HL JKAY |
DYCP-31DN AUZKF-HL Pk A, b i s — AT 5 CX-
23 BB, SRR EL 0T () A FR 2> W] s PHS-3C Y
pHit, BB R PR A A
1.2 Ak
1.2.1 ERAKFAERRRE D B IR

4 I AZ 405 J8i i i OBUZE K V8 B T
FEJ (RS FEAL BT HUK |58 4 4~5 mm (414, 70% £
{2 2~3 s, 0.1% J} K I 5 3~4 min, JC & /K 15 Uk
3. MRt # 2 PDA #5555 | R0
BT 3~4 i, IFAE 25°CHERAR 558 3~5 d
JE TS PRI AR, B S R a5 w A O
IK,1998) , W7 A [A] 40 15 55 0 R A 58, TR RS, 14
=T R — TR AR ST R A BB 100% .
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TR 1.5 m AR 1.5 em KA/ — 219 2 4 4=
T ILAZ 405 FFAm A B, I FHART o FG 325 D) 65 7 o Dt
DRSO . X2l A 2 A R AP 43 B E A T P T
TRAURG 2 PO IR . BUREERNL SR T &
TR B TR 22 80 . FRR AR K 7 5 4 b i K
FKMEIA PDA K F2 e rp , HH BB W U8 T, ik
1T 2 UG, WA ) 7 R T AR, H T 2248
AR, T B TR 22 R HOR TR, IT A T 2 OSSR, i
VR B AE 1010 A5 ALEF R 29 130 /> i+ (5§
B2 BE) WUk DLk B A3 K AR B AR T
1k EFaE RN R R JC B SR Bl 240 1
HHBEREAT (W 2L) Bl , iR aH A &
LSRR 48 h(Tr ik, 1998) . HEFNEEFD 5 %, B4
R 3~5 A0 R o s PSR IR L SR BE & SR L
FRAERR 1 IR RS | SR AR I 43 15 4 e L J
S SHEA R -2

W IRAF T PDA AR (1455 )52 8 £ 70 1] PDA P-4
b, F 25 CIEIRAR PR 3R 3 d, PRBUA MR IS L 20
22 5| PDA K773 I, 25°CHEIRA TP 8535 6 d, EEid
ST ES TR TRV TR A (TR 2B (B ISR
122 BRAWMBEFHELETE S TFEL

TERRIE BEIAE I S it R, PR TR A
HEATH R 7E e UL IR s S SRR . X T
NIRRT R AR BE , TR EE RS 77 , 18 St 14T
A A AR A0 B SR AR BT T ) A
WEE I B 4 746 07 =X, JF A WA T IR AR
o9 S A T R AIE, SR T [ LB A5 i AR 3
KRG R W SRR AT 50 , w120 W1 i
B 3 2 M (T 4k645,2005)

Fic I DNA $2 B G106 W 20 JREE B B B [

2] DNA, Jf- X} rDNA-ITS #£ 17 PCR ¥ 3% , 34 5| 4
JE G ITS1(5-TCCGTAGGTGAACCTGCGG-
3") FIITS4(5-TCCTCCGCTTATTGATATGC-3") , 5l
Y AR T AR TR (R ) B A BRA WA o
50 pL PCR J W44 % : 2% Fx Buffer 25 uL . 10 mmol/L
dNTP 10 pL.5 U/uL Fx i 0.5 uL A% AR DNA 10 ng.
25 pmol/L 51 ¥ ITS1 I ITS4 4% 1.5 uL, /il ddH,O #%h
%50 uLo PCRY" 144514 : 98°C AL 14 2 min; 98°C
ARPE 45 s,55°CIE & 30 s, 72°CHEff 1 min, 2135 M)E
R 72°C S4B 7 min, PCR =¥ 4lifb)m2g ik
TAY TR B A FRA . 745 R A
NCBUSE P i BLAST #2055 C AT 51 #E47 %)
Fear . W ClustalX 2.1 BAFEATITS P41 HE X,

FFHI MEGA 6.0 8 {4 LA 4B $5 0: #4 i 5 T rDNA-ITS
FPON R GER B, 2551 B R RE AT 1 000 R E
5307
123 JARRHAG AN FHME

AN ) K5 757 e} 22 1 K B 52 < 1 PDALPD
PSA .PS.CA % | OA M4 1 COA Fl £ Kk
10 PRI BREFR3E, LIKCXTIR . 5557 7 d IS TE R 75
NGFTHUE AR 5 mm B 228, 43 5 HAE A 2R )
AR SR A SE SR P T R . [EARSG R g LA
it 1 B 228, 8T 25°C I IRAR h 1% 37 4 dJe gy
FRHEE FEVEIEAS IR AT A, RS IR
BT 25°C 120 t/min fHIRFEIR T, 15597 4 d S5 2L U
22, 75 80 CHLA it e FRim i 22 T
AhHE R 3R,

AN [) Sk B X B 22 A A B 3 HE A W R R 5
#10.15.20.25.30 F135°CHL 6 MR ERS B . FTHL
B S mm YR 223, 530 45F 2 PDA 3557 5281 PD
R Hod [ R85 57 3 B T AN R A0 T T
FEAAT ISR 4 A 3 SO AN [ B R Y T
V6 EAR s ARRE R 5 B TR WIR R A TR R
% 19120 r/min, 1557 4 d J5 8 B 22, 7E 80°CHLA
MEEE, RERZTE, I S HFEER
T4 TR AT T2 e 5 IS KHs:
AT B R 2 1x10° 4~/mL, B 200 pL 434 f0
TEPR B T MR b ZEAS AR 25 1 b 2
12 Wit E i kR, A HEE 3K,

AN) pHOW B 22 K R oy A A0 W R RS I < 1
4.5.6.7.8.9 1037 AR [E A pHAREE . 4THUE
&5 mm MY B 22 B, 3 4% R0 2 K [F] pH 1) PDA 3§,
PD 355 S v, vl [ (A 8% 5% e B ML 1 $ 7R 22
Yo, BT 25°CHERIEFRA PR 4 d 5 R EE E
s AR EE 2 5L 8 T 25°C 120 r/min (YR IRFE IR,
B4 dJEug R 22 A6 80 C LA h Mt B IE H , FR i
W22 T, PR 2 SRR B2 B
o3 AR S FHAN IR pH e RO TS KK o4
JF ¥ A 2 1% 10° 4~/mL, BL 200 pL 43 A
TFRCE TR A AR 3 12 h R SR T
KR, BAFEER 3K,

ATl R X B 22 A K s )« LAYE R 3L
BE LB A A0 R AR RN A SR AR
Czapek 35 57 3 1 FERBHAE MR iR 5 DAY 2R e 1
B OSRRAN RE HIRES s AR AR
Czapek 35 95 5 v B A BR AR A ACUR . TE AN [R] ke
T RN R R AR B 75 35 IR AP AR H 5 mm Y T
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223 B T25°C (120 r/min PEIREE R T, B2 4 d
JE L UE B 22, 7 80°CHLAR ht = 4E T, FR 1A 22
+H, ROHES 3R,
1.3 HIEST

RIS FIH SAS 9.3 BTG 0BT, R
FH e D356 7 25 5 B A 5

2 BEREHMH

2.1 EPEFHHFOERRA

XoF Rt o LU ) el e &) i b X 7% P2 TR R AR
30 A A I AT T R R A, 2 B O
B, 2200 10 d, 2000 7 d 3 AT 3k AR R 2/3 B e
b AhZE , 2 R BRI o 200 &I AR
R RSN ] N (L 1-a) |, BT AE R
TR AT H BUAR G BE A, 2 0 1) T0U0 2 28 (T 1-b)
JE WY KA R (& 1-c) , Hp F AR L2 55R
() R/ INEE S, BRI AR 0T B IR AR
YymT s e AN S AR, A A A
MERKER

E1 EREEPEZERARERERER
Fig. 1 The symptoms of Taxodium red blight in Nanjing
a: BOREA; be MR EIEHI; o MR EYRE . a:

Susceptible seedling; b: the early symptom of leaves; c: the

late symptom of leaves.

22 EPLFHFRREFNIBEE
221 REHGRERSH

X5t 5l i R LLAZ 405 AEAR L i R4 T SR
I3 L B 160 L SRR 1531 9 Rl T4, 7
HFRT R 1~9, 1~9 5 15 52 W) 19 th B R AR KR
18.43% ., 36.4%. 12.60%. 9.21%. 6.91% . 10.37%.
1.15%.0.46% F1 0.92% , H:rh 2 5 15 bk 30 40 %< i
1o LA

WUk 1 9 Fh TR 4 551 LA S 25 U 473 T 4 2 b
TR ILAZ 405 Ay, o 245 B bR 2R 25 1

Tt A AR 2 5 2 83.00% , B3I HRAE RN 1 2 s %
9 100.00% , RIBGAF T 2 S HRKRAZ Y, 275
PARRAZRN I (RE R R I R o 0] Ry R 8, 2R TR
B OIE , B Ry A T Al o ORI S 7 AR
RO, 5 AREWRERAAN] , R 5 5
JE BRI ) HRVEIEAS A SR/ N
SIREMY) 25 Wik — 20 AR RN, HE
afi A TR K TC TR K 3 g it R B . A
2SRRI SPIAZ A A0 S A
222 HWRMFAETRIAIREA G HEEE

W2 SRR ] PDA 555 38 F TR SR A
W, 5 EE (K 2), s ERTRRA,
[ G R T 31 b e Ve S SR 3 T s NA X (U e )
W, S, 4 55 5 400, 7 A= fil RN 20.1~27.1 pmx
7.1~9.4 um, H1[A] 3L E (o, o BT 2 A~ i
ke, 5 3 O B L VR L IR A, AU
14.2~18.9 um. TWAEAIE M R EHEIE , T EEM
TpE 25 A oGt m 22, 2~3 MR, 100 s s 22
9.4~26.0 um, FEMI b H A —RAEA B2, hAE K
3.5~9.4 um(J&2).,

B2 SEPFRERRRE ST
Fig. 2 Morphological characteristics of the pathogen of

Taxodium red blight
a: WVKIEI; b: BT o SPAEF I ; d: 4324
“F. a: Front of the colony; b: back of the colony; c: sporo-

dochium; d: conidia.

X245 R TT PCRY 15 2] 1 5549 650 bp
() 255 , PCR =W 2 4k J i 1y, W 45 SR 76 NC-
BI B4 JE 47 BLAST L X 7047, 2 5 Wi bk 5 BE TS
1 #% £ B fd Pestalotiopsis maculans ( AB220236.1)
[R5 B 5, 38 99.00% , it 15 ¢ R il , N 2 5
W RG2Sk a5 R bR,
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45%:

& VA2 285 Ak s 9 I T BRE T U 4 2 B A 5 K2
A 95 95 L A S AR UL 48 2 B A P heterocornis Fil
Iy 2 i IR R 0 5 B G BE 5 2 B AU P funerea 1Y)

0.1

[

AL KR BOR B, 7 Wi 22 0] 3 A G 2R 800 (1]
3)o HEEILEFRHEM > T U E R e R
PRIl s o B T U 22 B A
58[1 Strain 2#

Pestalotiopsis maculans (AB220236)

100

Pestalotiopsis maculans (AB220235)
Pestalotiopsis heterocornis (AY681491)

LLPestalotiopsis funerea (AF405299)
70

Pestalotiopsis funerea (EF055197)

B3 ETITS FIRAMEENEN 2 SEHREEBXERNRZLER

Fig. 3 Phylogenetic tree of strain 2 and related strains based on ITS sequences by the neighbor-joining method

2.3 EPMFERE N EY A IENE
23.1 FREBHFAMNRRA L KNG TR

FEM Y [ A B e e rh B R 4 ) AR K (EL7E
PDA i 2 5 PSA B 2 5 P R iy, TR ELAR Y
B394 6.33 em F15.67 cm, & 2 8] TG & 1 2
S, 4 N 3 R TR IR0 95 B 1 TR VR AR 5 TE
OA K577 3L (COA R FRIL P I KB 2 | TS HAR

10 2.83 cm F13.27 cm, 5 WA 5538 3 rp G i 1
22 5E . FEPEATIROARES 3R, 120 DR 78 PD R 57 Ak
W R A b, S8 TR 22 TR 0.31 g5 HIRJEAE PS
Bigp e PR EE R 023 g fEH S PG
B AR  FORSEFRIL KB E 2  H B EAK
T PD 3 95 5L R PS 15 5 56 72 /K 35 77 2 vh o I 1T 1)
AR B EEEIRER (R,

F1 AEEFENEPEAERREREERKOI M
Table 1 Effects of different media on mycelium growth of pathogen of Taxodium red blight

[EE NS Y5 HAE (cm) IQUN TS WezEnE (g)

Solid medium Fungal diameter Liquid medium Fungal weight
LA A A B IE Potato dextrose agar (PDA)  6.33+1.81 a T 44 B BE Potato dextrose (PD) 0.31£0.05 a
LA TERETUIR Potato sucrose agar (PSA) 5.67+1.04 a LA BITEERE Potato dextrose (PS) 0.23+0.10 b
1% Nl Carrot agar (CA) 4.00+£0.50 b 4% M Carrot 0.11£0.02 ¢
MeA T IE Oatmeal agar (OA) 2.83+£1.01¢ JHEAZ Oatmeal 0.14+0.02 ¢
T kB Corn agar (COA) 3.27+0.65 ¢ Tk Corn 0.08+0.01 ¢
JK iR Water agar (WA ) 2.33+0.29 ¢ 7K Water 0.01+0.00 d

TR B B ELR . [RNEE G AS R R R 2 e B0 K6 56 7 P<0.05 /K22 % .3 . Data are mean+SE. Dif-

ferent letters in the same column indicate significant difference at P<0.05 level by ¢ test.

232 AR pHXJARE B LAEKZF YA
299 B AE pH 4~10 I35 I N AT A4 K 76 pH
5~8 Z KA o i 22 5 . B2 pH ik 10
A g J A 1) A K a2 3 BH B A TRTE AR R
2.44 cm, BERT pH 5~8 B YT B4R, AR
PRI L K S B SR B T A, pH Dy 4 B A T
22 H N 0.14 g, i pH M O BHK 22 8N 0.07 g,
TH R . RUIZ RIS U
pH 2 6 1 8 I -1 % 243 51124 23.50% F129.73% ,
KT pH R 7 B & % 50.71% , 6B AE 96
T & I PREE pH AU (£ 2) .
233 FREBEMNRRABLAKRLF N

T 5L TR AR TR 10~35°CHy ] A4 K (HIRE N

25°CHTR Sty Bt Il BE 1 REARR , 12005 J T
P Z BN, 25°CI R & HAR N 5.75 em, 20°C
15 CI T4 AR/ N2 3.92 em F13.03 cm., {HFE
R B T X L R ) R N, 7E 25°C
I B 22 Tl 0.24 g, 76 20°C AT 15°CRE 43514 0.17 g
F10.10 g, {B7E 30°C H1 35°C i W] i &A%, 4 0.08 g
F10.04 go T BEXT 120 B B 61 B e SR L
ANTRIRLBE (B A7 3 25 5 (3R 2) o
234 FREHR EBRMBEREAELEKGY

TR IR 25 A B 95 SR TR AE 8 AN ) i Y 114 15 77
W IR K (TR LAYE R R R Y 1 TR 3 A K
A, iR 6 dJE 22 T 18032 go MILAZZ 2
W R U I B 77 B T K A 22, 6 d I T 22 T FE AL
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H0.06 g(K14-A) o ZIRIERTE S PRI RIS Al iy A2 4K, 6 d N i 22 F 00 il 3k 1) 0.05
FRAEPWH AR, IR AR AR MEEFREESD  0.04F10.05 g; 78 LU F 0 & IR 19 35 77 5L rh K 3
P22 A R R, 19k 6 d R R 22 T EIL 0.06 g5 HIk de2e , W22 /E K8 6 dIF 22 T H 5 0.02 g
TELAWERE R (SR A0 AR FR 94 0 RIR A 1 SR b (B 4-B)s
&2 AE pH KB EXEPAZFRERREEE RN~ RENMm
Table 2 Effects of different pH values and temperatures on mycelium growth and spore production of

pathogens of Taxodium red blight

Hi R Ak HVE B [N SR
Condition of culture Fungal diameter (cm) Fungal weight (g) Spore germination rate (%)
pH 4 3.14+0.41 a 0.14+0.02 a -

5 4.13+0.46 b 0.17+0.05 b 447+2.34 a

6 4.79+0.26 b 0.21£0.07 b 23.50+4.82 b

7 4.80+£0.12 b 0.20+£0.05 b 50.71+6.48 ¢

8 3.89+0.24 b 0.19£0.03 b 29.73+£5.56 b

9 3.06+0.14 a 0.07+0.02 ¢ 10.29+1.48 ¢

10 2.444+0.27 ¢ 0.02+0.00 d 1.69£1.55a

I (°C) 10 1.68+0.39 a 0.08+0.00 a 11.89£2.75 a

Temperature 15 3.03£0.23 b 0.10+£0.01 a 27.45+4.86 b
20 3.92+0.38 b 0.17+0.01 b 35.18+10.10 ¢
25 5.75£0.25 ¢ 0.24+0.02 ¢ 4590+10.26 d

30 4.25+0.66 b 0.08+0.01 a 16.96+£6.06 a

35 1.40+0.10 a 0.04+0.00 d 3.59+347 ¢

F PR PR R LR o RISV A AN [R) RN 48 (S E KR S A P<0.05 /KF- 255+ 3 . Data are mean +SE. Dif-

ferent letters in the same column indicate significant difference at P<0.05 level by ¢ test.

044 A 0.081 B

a

0.06+

<
w

0.044

<
)

0.024

e

H#ER Mycelial weight (g)

0 4
TR FURE CEIUNE AR HEERE MO ARImE PR BER B RS R RR MRS S BOk

Starch Lactose Galactose Glucose Mannitol Sucrose Xylitol Maltose ~ Glutamic Yeast Potassium Sodium Urea Calcium AmmoniumPeptone
acid  extract nitrate nitrate nitrate  chloride

El4 REE®IR(A)FERIR(B) X% PR bHRREERER 2% KT
Fig. 4 Effects of different carbon sources (A) and nitrogen sources (B) on mycelial growth of pathogens of Tuxodium red blight
B A B DS . B R [R) B R R 28 e 0 L K R 7E P<0.05 7K F-22 5 8. % . Data are mean+SD. Different let-

ters in the same column indicate significant difference at P<0.05 level by ¢ test.

RER R B I 22 , 1949 4F Steyaert AR 415 H LAY (4 JE R 1 e
fir 4 (FAOESF,2005) , AHFTEMEGE K 2 5 R

W2 AT FO IS AT SR Ueewon  honeir 154080 2 R AL ASHFAERIM A4, W0 TE T

et al.,2004) , XA Jm H A A9 0 AR A0 SANML A2 W SR 9 A 20T o R 485406 TTS 3 1Y 43
&, iRl 3 A O, BRI T @, — B2 TSR, BRI R S E N BTG U 2 B A
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FRE A (1993) il , BRI AL 2 BHUE T R ILAS
TR BE S5 045 S TR 19 1E 44 , 17 LU 45 22 B 40 Pestalotia
guepini F1 1L AP £ 22 B 48 Pestalotiopsis guepini N
24 I LAy A A 1A X Bl A Bl i 7K S ik
&4, I AR 220K o3 A T3 A R B
T B T DR AC , YA BEAE ) [ T T O B A=
FEAR s LE AR, i | W A B 1 385 55 1) b 7 R 9 5
&, ZEEA FEE S TR A RS2 L
AT ECA O G I A e BER  IFRE S | 2 Fh A Ayt
B A A 25Tt (B HTEE,1993) o AT
ZH AT A 30, 76 F 50 M X V% P2 T &l A bR
Al R R W s R 2 W T—8 H iy (R EHR) A
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