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HE. AWRIIT ARG T EAGRG F AR RRE, KRR Y B kxR 4R ey mAfit
ATRREA S B AN T L BURME G R B, 46T A PAAER R THHEAR N4 1 X (ITS) \nrD-
NA X & (LSU) #= g & % & I B (TUB2) 6 B4~ 2 0 8 F o M7 3t i s R A #4758, JFml 2 i
S EE RSN, SRR, ARG P RERBRE T ES B HREKR, ERERB RO R
ke RE W A R A REIR—E IR 5 B B E A G ARG et memREA . ZImRR
AHLAERMPARFZE BEAROE R IEHE LN ELERHAT0TF B S AKTRIKK
i &y AT AT T A R R E KA T, XN (n=200) % 2.8~4.9 pmx1.2~3.0 pm, #7 %
F) 7 % 9% JR A & 2 & F B Phoma BT P, bellidis, 3 T 1TS LSU.TUB2 B4 % L X A 54169 5T
RREREHEFERER -, N RZABEWNHRRA MNP bellidis. ZH/RHE ST % B R
PSR F A 94.3%, B AR A &K -F R E Ak, 2 HALE A 2L TUB2 %9 E198A £ %, Bp TUB2 % %
198 4% % A1 I GAG £ % 4 GCG, F 5 % 19845 R BB R B (Glu) £ & A R AR (Ala) .
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Abstract: In order to clarify the causal agent of leaf blight of Dendranthema morifolium, from which
diseased samples were collected in Tongxiang, Zhejiang Province, the pathogenic fungus was identified
based on the pathogenicity tests of isolates, morphologic characteristics and multi-locus phylogenetic
analysis combing ITS, LSU and TUB2, and the resistance of this pathogen to carbendazim was studied.
The results showed that the 35 isolates from the diseased plants could cause similar symptoms as in
fields when healthy leaves of D. morifolium were artificially inoculated. Colonies of the pathogen were
initially yellowy, and later became grayish-white. After incubated for 25 d, black spherical pycnidia on
plates produced many liquid, light pink conidium heaps. Conidia were single-celled, colorless, long
oval, and 2.8-4.9 umx=1.2-3.0 um in size (n=200). Morphological characteristics were consistent with
multi-locus phylogenetic proofs, indicating that leaf blight disease of D. morifolium was caused by Pho-

ma bellidis. Further studies indicated that the resistance frequency of carbendazim was 94.3% in P. belli-
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dis on D. morifolium from Tongxiang and all the resistant isolates belonged to high-level resistance. Se-

quence alignment indicated that the mechanism of carbendazim-resistance was the substitution of GCG

for GAG at codon 198 of S-tubulin gene in high-level resistant isolates, which led to a substitution of

glutamic acid for alanine at codon 198 (E198A).

Key words: Dendranthema morifolium; leaf blight; carbendazim; fungicide resistance; resistance mech-

anism

WL 144 Dendranthema morifolium X 45 1% 1€ ,
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AORPRE D S, o0 B SR = AR A R 72 L 2015 4F i,
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PR I 60% , 42 X4 Hi L3RR A Ml 7 b A e B3
R T B AT (IR, 2017) . FEEHLIA2
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PEAF,2017) . HEI,BR T XA % 2805 (E 4,
1989) F W /B30 35 A Ao I R 4 R A, X 1 48
() 3 AR A ZR G 1 T A 2 SR Bl
857 TH P IF ST, AH G0 5 A0 D P — i B B S TR A
AT A fs R R (TR BERES,2010) ,JF
KRGS RGN B SR o 3K T 2590 U
WFFE R i s, 3B 3 B ORI , Kt S5 16 ML
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Al R EAE FEACA A, A RS R
TEHASA O] R0 R R B S & L B IRY ol
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255004 3 30 Fl, b 2 TR R | A B R A IR IR
S Ny | AP A e VI B L W 0 R = i
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i i I (BRI A5, 2014 ) (EX H B — [l B AH G
JR PR A UL R GE RS T AT . AN SR AL e
LA 53 BN 2 TR 1 2 A e L B A T 43
B AR AT EC I 361 43 25 P (R BU 1 L 25 50
BEFRRE B T R e g R b AT R G0 %
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B ke A : 2015—2016 4F T4 Hil &
TSR AR FLAT MR ARG e bR 1) I HAATC 11 28 Rk
T TR 1 53 B8 4 0 RS BB 2 M R  [R]ET if
TEARC 2 2R AR DX A AR Bl P A £ B () A 11 4
FH TIN5 43 2505 S5 o A B0 P

HER 2 70 R 55 35 5 98% £ T % (carbendazim)
JR24 WK B TA BRA T o ThAE S5 2 A
fig (potato dextrose agar, PDA ) B5 573k . AT 200 g
I 20 g BifE 20 g, ZEIR/KEA 2 1 Ly MedZ Rl
W g (oat meal agar, OMA ) B FE 5E . e R 30 g
Bilgk 18 ¢, I KERZE L,

R B AN . PCR Y 151200 & 2% Tag PCR Mix
DNA #2H5 & . SanPrep A1: 3 PCR =4 4 {L 357
£ (SK8142) , 4= T A TR () BeAn A PR 7 5
HARN Y = b4l . PHSI-3F Al pH i1, [
ACHL B 2R R A 7 PR ) 5 MI-1501 AU 55 B 15 77
#, il —tERk22 A AR A PR F] s ABI2720 PCRAY,
% [ Bio-Rad /A 7 ; Scope. A1 AU~ i i, (i~
IR BRHE AT
1.2 Ak
121 e HrrimmRHAGS B

T 2015—2016 4F-XF #i V144 Ml £ T b (128 4
FEH R AR HEAT T A R ARG B 32
FE 3 0 T IO R % B0 iy M1 SE g0 % . BEHCA i
AU BER I R, PR 28 S TS mm>S mm A7)
LA FE 75% LBEH RN EE 5 s J5 0K &
SLVEVR 3R, T 1% AR MR 1 min 5 FHICH
KR 3 U, HUE KA e 4R L )5 B T PDA Al
Fo F25CHEIR RS FE3 d i, BREEVE 1 20
22T aliA s 37 6 53 B IS R TR AR 26T 7 95 T
F PDA RHAIAAF
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M 1.2.1 T A3 B R ) TR R T BE ML 1R 2 R TR
PR, #£ PDA 537 3L il AT i6 Ak, 25°C T BmERG97 7 d
J& , FHELAR S mm BT FL A8 76 BV 0 S 3T BUR DF
g R T B/ IN—Sy 38 b 1 48 e HC A
AR, P JE Sk R 5 R 3 T e R
Ji B R D A 2 0 DAL BT 25°C DB
12 L: 12 D AR5 3540 TP 1885 37 3 d, a0 st R B I
DI FP G TR PDA 35 55 B:AEhoof i, B b 2 3 Y e
52 o FETADR LR 2 3 d I Ao it e B4 19
VPR 53 15 S alidb, O 5 IR Rl Bk AT LU
123 WMEHTHRBEAGTBEFEL

Fatifb ) B TRPE 73 R 22 PDA i OMA -4l
FL25CTF B F 6 dJn , FHE TIRE N 25C 6
HEZ&oM 12 Le 12 D RS FRAE h 15 9% 5 d e, 20 i
FIFA IS A b R AR KBS KB, IR
AT T SR SR 1Y P AR A A Ao A 10 IR SRR
fE . BERREERRBENLINES 10 SRS, BESAEF 2045
AT, M 200453 AT A R/IN, LA de Gruyter
et al.(1993) F1 Xu et al.(2016) IR HEVE M43 2 4 2
O ZNE L &
124 HaFHrtHRAmRAG ST EMFERL

M 1.2.1 45 B ARAF I TR AR B AL % BE YK-YIQ-

10, YK-YY-1,YK-LZ-9 ,YK-LZ-10,YK-LJQ-3 flI
YK-LIQ-4 AT 3 F 4 o K alifb s iRk 53
SAE PDA A I 25°C T ARG 3R 7 dJe , BIHOR 22,
Fi 1 25 R 2 DN PRtk i 44 3 51) 8 100 B 5 2 B
9 LT L R 2 DNA L 43 i T4 S8 AR A N e it
[] b [X. (internal transcribed spacer, ITS) .nrDNA K
MV 3 (large subunit, LSU) #1 g-10% & H JE K] (B,-tu-
bulin, TUB2) Wi 5 9 (% 1), B 5 ¥ s A= T
AV TR B A RAFA M. 50 uL PCRY™
HIARF 110 pmol/L | FUi#5 1445 2 pL i J5 7 DNA
1 pL.2x Tag PCR Master Mix 25 puL, ddH,0 #} /& &
50 uL. LSU fIH BEFEF - 95 C AL M: 2 min; 95°C AR
£ 30 s, 50°C 1B k 30 s, 72°C ZE 11 40 s, 35 DME;
72°CHEfH 10 min, ITS I TUB2 14 PCR 1B i & 43
5 R 55°C 1 53°C, Hoax A0 BR [A) LSU (k1 22 4
2018) . I FHIM ¥ 45 TIS \LSU 1 TUB2 KL [ 51|
HAITER S RS K B 531 (Pearce et al.,2016) . FAS
TR 715 T Bk B2 A\ GenBank | 283515 14 2 L B bk
B HE K S I MAFF 7.037b #4872 8 U, R
FH GBLOCKS 0.91b R4 47 £ 51 X 33t £, v H
SequenceMatrix 1.7.8 3/ £ K& D] R 3 nUEHE £
Ff H Mega 5.0 4 LA 2 4% (neighbor joining, NJ)
RS K B, #1000 K (Chen et al.,2015) .

®1 ATHAEMERFERES FEENY

Table 1 Primers for molecular identification of the pathogen of leaf blight on Dendranthema morifolium

HEPA 51 J5'1A] JP4(5-3") FY B2 (bp)
Gene Primer Direction Sequence (5'-3") Size of target sequence
ITS ITS1 |3 Forward TCCGTAGGTGAACCTGCGG 556

ITS4 i Reverse CCCATRGCTTGTYYRCCCAT
LSU LROR 3 Forward GTACCCGCTGAACTTAAGC 1045

LR7 i Reverse TACTACCACCAAGATCT
TUB2 Btub2Fd -3 Forward GTBCACCTYCARACCGGYCARTG 499

Btub4Rd i Reverse CCRGAYTGRCCRAARACRAAGTTGTC

1.2.5 @ FHrtAmmAR A % B Sk en g
K FHAR B X 4377 1 (Chen et al., 2015) 1l 5E
KA B A WA W 2 T %) 35 BRATC 1 48 A
JREX Z W R . AR ENZH R RS
PDA 1532345 1 1:400 A9 FLBIR A, il vk iy
0.5.20.100 pg/mL Y 7 2535 57 5, ELAR 5 mm 1Y
FTFLASTE PDA 55353, | 25°C N BRI 0546 7 d 1)
375 i TR B T 1 2R TR, 20 B e 2 S R TR VR
LT R PDA SEM U, 25 CAE IR B 5 3R 4 d e
NRE [ B AE AR O, AR YR A5 TR E S ARV 2
AR PDA VM b A A K7 A e HE SR 1 52 2 41 1

¢ £ (minimum inhibitory concentration, MIC) ., Jf:
R MIC e W25 A1 [ T TR o) 22 T R v
FEJE . MIC<S pg/mL R HURE #E 5 5 pg/mL<MIC<
20 pg/mL R AEHT B #E 5 20 pg/mL<MIC<100 pg/mL
NHPUER s MIC>100 pg/mL R BBk
1.2.6 A& R rTAERARE AT S H RIFEAH 5AHT
T 1250 g R e ix 2 W R %
PR A0RR ) B AR I B AL AE B 10 B 22 B R B 1k e A
T3 HTbC 1 28 I Ao i R 22 TR R e 4L
il o HEITA DL SR VRTE PDA AR I 25°CTF B85
I 5 d R 22 , 2 /601.2.4 5 15 BB R 18 2k TR
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2 DNA, Dk TUB2 J: A ¥ 5 PE 5] 9 TB198-F (57 -
AACTTCGTCTTCGGCCAGTC-3" )1 TB198-R(5'-
GAACCATGTTGACAGCCAGC-3" ) #47 PCR 4 14
(Lin et al.,2016) . 50 pL PCR Y 4 1A& % : 10 pmol/L
EFUEGI45 2 ul B E DNA BT 1 pl ., 2% Tag
PCR Master Mix 25 pL,ddH,0 #3550 pL. JZ
FRFF £ 95°C T A2 1 2 min; 95°C 28 P 30 s, 55°C 1 k
30's,72°CHEMH140 5,35 PG ; 72 CHEMH 10 min, £5
P I T 4CORAE, 73 B HL 10 uL 34T 1% B b
B LTI, I SR A HAR A% . R San-
Prep 120 PCR =9 44k 5% & xF H Ax B Be 47 (0]
W, IS B A TAEY TR (R e A FR 2
FIME . FH Lasergene 7.1 844X e T A5 2 90 1647
FeXt, 43 TUB2 FE [N AR T 14

2 ERE5SH

2.1 MBHMHRFREENS S
X 32 43 HAT SR BE B BT 1 46 M R B 2R AT

s JEL B 43 i, ALl AL 3RS 35 BR TR PR, AR B E it
Wi PRE AR E YK R AR S P05 46 5+ 19 R )
XA T 44, RAE S A S S 4 48 0 J 2=
ZENE BRI AL BEIREE O CERE, PR RS
IS N YY . LZ .\ LIQ.YJQ .GB .RC .GL, Ji i
G5 TR RIS A & T DR AR A3 B8 i .
22 MBAFEMHREREENERGE

BEHLLL YK-YJQ-10 F1 YK-LIQ-3 ¥ MR F itk
PEATEURPEIRLS . &5 58 BoR  fR T 2 e ]
F YK-YJQ-10 Fl YK-LJQ-3 ##k 5 dJ& , it At BRI
WA BE, 5K B0IR, 7 d SR BEARSEY K, 4 hl
FAGHE, M H 425 (& 1-a) , 1l %t BB 25 - A 2
RS, JFTORBE (& 1-b) . FIREIR SRR
L A 46 HH ) R e R — 2 (] 1-c~d) o X AR
VPR T SRR 1 3 25 aliAb A5 2 SR R AR
YK-YJQ-10 Fll YK-LJQ-3 A [F] 49 i EL 1A . 176 2 4]
8 EC 32 U] 1 S 43 B AR A5 ) B AR A e 11 4 A
495 S TR o

E1 mBEHMHHEREENBRE
Fig. 1 The pathogenicity of isolates for leaf blight on Dendranthema morifolium
a: [FHZREIR; by XFTRAALEE; o~d: H[EPEIR . a: Symptoms after inoculation; B: control; c—d: symptoms in the field.

2.3 MBAFEMHFRREENE ST

A3 B AFE Y 35 ARBT 2 A e R B —
FIEAERHE, B A — BRI HIE . 75 PDA K 5%
B EAEK3 A, W2 NIRE A (E 2-2) 4K T7d
J5 -4 A K 12.2 mm/d, T 2278 K 68, S
WL % h IO BAE SRR AR A 25 (1A
2-b). JEIEFAE OMA KA FAEK 7 AR FIEK
B 11.3 mm/d, &, w22 M (8 2-¢) 5 2
K25 dJE, g LB RAABRIE 3 AR T = Ak K
AR A € 0 A T HE (8] 2-d) , 43 A= F0 -7
O (E 2-e) o OISR B , o396 R B
M et K METE , KN R 2.8~4.9 pmx1.2~3.0 um
([ 2-) o HEEFRHR A S HRE 5 25 0555 &8 Pho-
ma W) P, bellidis —3% .

24 MABFEFHHFRFREENS FEVELEE

AT A 2 R o D A 110 32 PR 2 DNA A,
PLITS \LSU Ml TUB2 3338 F 51 ¥4 T PCR ¥4,
A3 rEE 55601 045 F1499 bp A H A B, #4343k
[H ¥ 51 28 MAFF 7.037b #1 GBLOCKS 0.91b # {1} 3
1722 5 oA S AR SF IX 3 e %, PR ] Sequence Ma-
trix 1.7.8 B ER R AL B2 4 1 800 bp Ay JE KI5 4L
PEAE , B Berh JE R R - 1TS (1~478 bp) \LSU
(479~1 469 bp) FI TUB2(1 470~1 800 bp) . Ik F
BUF AN R G KB oM sl R W, BEPLRERE Y YK-
YJQ-10.YK-YY-1.YK-LZ-9 . YK-LZ-10.YK-LJQ-3
FIYK-LIQ-4 #tk 5 P, bellidis B J—#5E (K 3) , 454
5 LT A TE 252 AT, B OB 206 S T A 25
IR P, bellidis .
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2 BEEHERREENESEHE
Fig. 2 Morphological characters of the pathogens of leaf blight on Dendranthema morifolium
a: fEPDABiFRdE BRI FR 3 d (MIETRIEAS ; b: 7EPDA B IR AL BIFR 7 d A TRIBAS IER I ; o 7E OMA BiFRdk [1FR7d
BIBRTETEAS IE LI ; d: 78 PDA R FREL 153725 d A THE; e /B HI 235 £ /2EHIF. a: Colony on PDA medium af-

ter 3 d; b: colony on PDA medium after 7 d (face and reverse) ; ¢: colony on OMA medium after 7 d (face and reverse) ; d: conidi-

al masses produced on PDA medium after 25 d; e: the wall of pycnidia; f: conidia.

YK-LIQ-3 (MK419333, MK572951, MK419339)
YK-LIQ-4 (MK419330, MK572948, MK419336)
YK-LZ-9 (MK419335, MK572953, MK419341)
801 YR-YY-1 (MK419334, MK572952, MK419340)
YK-YJQ-10 (MK419332, MK572950, MK419338)
YK-LZ-10 (MK419331, MK572949, MK419337)

100 | Phoma bellidis (GU237904, GU237586, GU238046)
95 ' Phoma bellidis (GU237923, GU237587, GU238047)

100| Didymella rosea (KT287014, KT286962, KT287015)
Didymella rosea (KT287020, KT286971, KT287021)

100 Didymella tanaceti (KT338641, KT286974, KT287022)

4{ Didymella tanaceti (KT287031, KT286989, KT287036)
Didymella tanaceti (KT287035, KT286995, KT287036)
Phoma digitalis (GU237802, GU237605, GU238067)
Phoma microchlamydospora (F1427028, F1427138, GU238104)
E&l Phoma boeremae (F1426982, FJ427097, GU238048)
0.002 L | 76 Peyronellaea americana (F1426972, FI427088, GU237990)
: 50 .
64 Peyronellaea gardeniae (F1427003, FJ427114, GQ387595)

_{ Peyronellaea anserina (GU237839, GU237551, GU237993)
39 Peyronellaea glomerata (F1427012, F1427123, GU238009)

95

88

83

B 3 ETFITS.LSUM TUB2EEF 5 SR EMENBEHHRRREEREEEXERN RER B
Fig. 3 Phylogenetic tree of the pathogen of leaf blight on Dendranthema morifolium and other related strains based on the combined
ITS, LSU and TUB2 sequences by using neighbor joining method

$545 7 GenBank & 5% 5K Yk J& T 1TS \LSU Ml TUB2 J¥31 . GenBank accession numbers in brackets belong to ITS, LSU and
TUB?2, respectively.
2.5 MBFEFHHRREEX S E R BIPRANREAE T 5 ng/mL 214 R PDA FH FA I,

FLITL A A & T 3G A i rh 2 s i) SR BRI IR s AR 33 BRIG S R U AR , PSRy

35 A B B X 22 bR R TR I S R s A 28k 94.3%  ARARIN RN 2 B R P HURMRBT bR (3R 2)
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Table 2 Resistance analysis of Phoma bellidis from Dendranthema morifolium to carbendazim

ANTR)He BE L2 AR 19 A2 K I Growth at different concentrations of carbendazim

itk Isolate

0 pg/mL 5 pg/mL 20 pg/mL 100 pg/mL
YK-3 + + + +
YK-4 + + + +
YK-7 + + + +
YK-11 + + + +
YK-GB-4 + + + +
YK-GB-7 + + + +
YK-GB-8 + + + +
YK-GB-9 + + + +
YK-GB-10 + + + +
YK-GL-1 + + + +
YK-LJQ-1 + + + +
YK-LIQ-6 + + + +
YK-LIQ-8 + + + +
YK-LIQ-9 + + + +
YK-LJQ-11 + + + +
YK-LIQ-14 + + + +
YK-LIQ-15 + + + +
YK-LIQ-16 + + + +
YK-LIQ-17 + + + +
YK-LJQ-20 + + + +
YK-LZ-6 + + + +
YK-LZ-9 + + + +
YK-RC-1 + + + +
YK-RC-3 + - - -
YK-RC-4 + + + +
YK-RC-5 + + + +
YK-RC-6 + + + +
YK-RC-9 + - - -
YK-RC-10 + + + +
YK-LZ-10 + + + +
YK-YJQ-2 + + + +
YK-YJQ-3 + + + +
YK-YY-1 + + + +
YK-YY-2 + + + +
YK-YY-3 + + + +

+: EAC; - AEEA1S; . +: Able to grow; —: unable to grow.

2.6 HiEFEMHHHREE S E RATHEL T

XF 2 b 2 T R BURR R AR I 10 AR 5 B TR R 1Y
TUB2 Jr B va il 4551 867 bp (Y Be (18 4) . [t
X285 5 B, SRR R AR RT 5 BT TR AR 1Y) TUB2 G X
FE g v U I — b A R 1 B S R AE——E198A,
BIE 198 13 05 1 i GAG 275 A GCG, S84 fig iy
IR Hh AU TR AR 1 A3 2R (Glu) 2878 by v B v Bk
N 2R (Ala) .

3 itig
I IR 11 4 7 B S e L AR

WS NHTTAA iR £ 11 R AEAS B HAT BRI A fiE R
(AR i, A 3 AR ) R G L, 0 SR B 11 4 5
Sl Ak R PRI AE | 2550 I B T 2R 2R R A 43
T REK B ONTEER, BE 5 BT A 454 15
JRUH 2 25 S F B I P bellidis. %95 )5 TR # 12 % A
T ARG RSN , T R M A Y 7 R R T
(Lvetal.,2011;Xu et al.,2016) . T35 % 4L Y
BB oA S B A AR G R (13
B, 1996 5K FHEAE,2010) o BAHABT 4 9 110
JEBR B e A TR AR P R 3 4G AL AP — e 22
5o FREMS(2015) % H0E B WA B2 BATH 4
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Rt o 2 81 A5 R A R AR SR AL TR Fusar-
ium oxysporum , Jj§ FAEIR LN AR i S AR
B, P R BRI 2 B O R LLAE (A
GRARERE 5 L o TR 20 i 1] P S o S | . R
AR AR SR (B[R AR PR 1Y) H 19 5 5
(2015) Hif [FIFFE [ 282 BT 1 2 it i vh o3 25
2 ) 5L i A BR BT Chaetomium globosum , 5

AR AR 0 B X EER B R RE S Y
P 5 8 AR o ASBIFSE A B RIE 4 A s )
T2 UL RRE AR O 6 B S B 60 3 e BRI, 55 4 AR R
BEJA AYRERZEA, (E5 LRl ) 2 Fh B R 5 R Y
NS B ST e N N i RS E NS S e g R e =
AFAEALE A 72 A LRI 5 3R Rl R 2, A fr ik
— RGN

A S:

R:

ACCCTTTCCGTCCACCAGCTTGTCGAGAACTCTGACGAG 39

ACCCTTTCCGTCCACCAGCTTGTCGAGAACTCTGACGCG 39
E198A

ACCTTCTGCATTGACAACGAGGCTCTGTACGACATTTGC 54
ACCTTCTGCATTGACAACGAGGCTCTGTACGACATTTGC 54

E198A

TLSVHQLVENSDETFCIDNEALYDI
TLSVHQLVENSDATFCIDNEALYDI

4 MEFEMHRRREESERBRER (S MESHERK (R B -HMEZESEHSF IS

Fig. 4 Alignment of partial S-tublin sequences of Phoma bellidis with carbendazim-sensitive (S)

and carbendazim-resistant (R) isolates

Pl A DNA 541, Forp R RIZE R 2R 198 A8 -, L1 (A RR K A s SR YL 5 16 B N BRI 7 4], £ (38R 55 198 i

Fig. Ais DNA sequence, the underline indicate the 198th codon, the base with red color indicate the base with

the mutation in the resistant isolate; Fig.4 B is amino acid sequence, the amino acid with red color indicate which with the mutation

in the resistant isolate.

b E SR 2 W R EERA AL
—[RZR I BRI R TR . ABIFFE R FH I PR L FH )
FH T 2% 1 WK M 28 3% T 390 e P A O g X3 391 7
(Zhang et al.,2016) #4150 , 45 R R WIHT 25 M4l
o o D T X 22 T R PP K 21 94.39% , H 4l
TR L TR AR , 10 I 122005 i D 0T 2R T K s 2 R T 7 2 8
PR T EENBI M. A 20 4 90 AR LR, 5
IDK I 248 2% T 7 A P M R @ H 25 %€ H (Zhang et al.,
2010) . HARZFIMAEYE R O 20 215 R R
FERME ISR TR 72 TPk (B AR5, 2014 K
[OAE,2018) , {H H AT 25 s R 8 FL IR AR TF DR 2%
BRI ABTIELE B AR AN AT (1993 ) itil 174 5%
ZEREIR T P, asparagi % H IERR A R P

ARFF ORISR PR F B AR Y SR LA Y
B-TAE R, 5 B Y B- T R 1 45 A T FHLAG
B-HAE RS a-AE R ATE AR, LA 14555
(IR B, DT 0 i) Dt v 1) A B 53 S i . 3SR
PR 8 S AR FH A Sy 2 20 HHZE A% s 35 4k 2
Bi TG T ) — T B i S AR LB R
ML E A —A> 87 89 D3 52 By B (Ziogas et al., 2009) .
ZA AT TIRT R Z BP9 52 T F R AT
TR L (AT H T P A AR Alternaria K
IES0JE Helminthosporium Fe R f0JE Verticillum 55 H

T DN B & 40 56 JC 3% (Davidse & Flach, 1977; 5%
DA, 2014) o R T R X R IR S R B AR P A
U AL B T B- T B 1 A R SR R A R
H A1 C N 2828 S5 A 55 6,50, 167,198,200 F1 240
P45, Hodr 167 057 . 198 457 A1 200 437 1) 15 28 28 1 H 7]
PLZG P REA A R H W (Ma & Michalides, 2005 ;
K5 ,2014) o AW FR, BT 2R R
JERRI 22 B = AR B 4 AL R TUB2 26 198 437
K E198A f2A8 XS P, bellidis % # I F RIS A
BRI PUHERL ] A B RS, 5K B9 R Botrytis ci-
nerea 35 F U AH Y9 I B BT 25 PEAL ] — 2 (Zio-
gas et al.,2009; Lin et al.,2016) . B4 W55 F WA
Py T L TR 2R I RIS TR B 24P T AR
4%, L HIE E198A s 28748 I 24 P B ik AT AR 5
()54 1 (Shi et al.,2013) . AHBFIELERIREW iU
APk 22 TR D8 AR I T KIS R TR IR 11 4 -l T
i) B 93 5 AN AR (% B8 ) A H 2%t B (ke A 5
2014) 1Y 2 Ji PR S B 7 A T T E BT 2k
VK, fEUA5E L AR T 4 L FH 22 B8 R S5 2R kg
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