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A EfHREIEERERMERTENEIDFH R
KEH Sdh B £ RF L =160

IO, F W, BFH K F, EAM

(FH R K2 PR 248, FEFK 400715)

W OE: AN ERNEAR AR RS, TR, T R8T R Y
R IRAF 2 MROE BRI B 0 St R AR XF21-3 42 YC60-1, M T I R ERG AW FH M, i
WEf Sdh B A B K B ATt 00 T BN E AL R B A R BLE e LA, AT LR
R RBLE X 2 BRAE R TARGY) ECso 145 4 108 A= 124 pg/mL, FuHAZ4L (RR) 4514 1007
Fo 1347, HAZREK, WERTROALAEAREEFR TR EHRX T EATHR, LB HME
5FAHMARE LR, MINRAES T EGHABKT FRAK,; b, ZBA KRS XS
R.OKRHEE., CERABBRZAYRELEL I, 25 Rk BIEZ WAL L Eutt, SdhB
B RN R b R AR, SR EARTY Sdh B A 277 15 b 44 RILBRPT A AL 69 A
CAC RE 4 TAC, BP&I4L &AM (His) R X AHBEAB (Tyr). AR EAY, BRI REEHF L
FREA TR REBE BAIERIKR, B R EARGBRESES THEARABMH®K, I, =
BLE e B A X E A Bk B Z 0 A £ R Ak, Bk BT 4 5m B x o2 B e LA b
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Study on biological characteristics and resistance molecular mechanism of
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Abstract: The resistance risk of Didymella bryoniae against boscalid was valuated and the resistance
mechanism was investigated. By using fungicide adaptation in door, the boscalid-resistant mutants
XF21-3 and YC60-1 were obtained, and their biological characteristics were investigated. The partial
Sdh B gene sequences of resistant mutants were sequenced to study the molecular mechanism of
resistance of D. bryoniae to boscalid. Results showed that the ECs, values of two resistant mutants,

XF21-3 and YC60-1, were 108 and 124 pg/mL, with corresponding resistance ratio of 1 007 and
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1 347, respectively. The mycelial growth rate and sporulation of two resistant mutants were better than
that of their corresponding parents. There is no significant difference in pathogenicity between resistant
mutants and their parents. However, resistant mutants showed reduced sensitivity to the high osmotic
pressure compared to parental strains. Besides, the resistant mutants had cross-resistance with
thifluzamid and had no cross-resistance with carboxin, diethofencrab, tebuconazole, and kresoxoim-
methyl. The comparison of Sd# B gene sequencing showed that resistant mutants harbored the point
mutation at position 277 in Sdh B subunit with amino acid changing from histidine to tyrosine. The
findings indicated that it is easy for D. bryoniae to produce boscalid-resistance under higher selection
pressure, and the in vitro fitness for resistant mutants was higher than that of sensitive strains. The
results also showed that boscalid was a medium resistance risk fungicide, because the boscalid-resistant
mutants showed cross-resistance between boscalid and thifluzamid. Finally, the point mutation at codon
277 (His—Tyr, CAC—TAC) in Sdh B may confer resistance of D. bryoniae to boscalid.
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75 )N = K% BUW H N Didymella bryoniae, 72 GBI AR, KHE & Botrytis cinerea X WE
BRI M EERE L —, TERRY 15%- BRI R BT Sdh B L4 225 BiA1 272
30%, FHFEBATI 80% L b, FRERME RIS KB Botryts
SRS R, R RSP R, RN elliprica 7E Sdh B WL 272 B S RS LSRR
KEMBHMPHFES M, HEEEPEHIE SRAR g e A R RS R, o 15 0 I I 1 e e R
AT, WERAS PR SORSF MM SO bk, 2008 45, Avenot S Wil 5 T o ik
DO BN ZER . B TR g B e KT B 1 T 8 R Alternaria
AT HATONG R BT RERE  gorani, IR B3 0 9% i 1 P 295 R 2 18 77 15
My IR s AR RN R AT e e, 3 3o Lt 0 P RO BB 0 S B
BRI S MEGENL, RASLRTIE  apepesy, Rosed 2 MEHEIER, 55008
2B T R AL 277 i L H4A R (His) $75 JRR R (Tyr) S0RS

WE It 4 % (boscalid, Scheme 1) J& B B2 R A S (Arg). [FAI4E, Ishii 202978 H A Al f
R 1992 SRTF R U0 GUIE g BRI gy 7 g e 28 BB B Corymespora
(SDHLs) i, ARANUR LS EMBPSIRBII - icora, 3t AT eaa i kI e T S
PRI MR E, WITIEIERAER 8 g g 598 gy - g am AR (His) AN
T3 I R % SDHIs A% B A HIVEAE Sdh B. Sdh C Hl S (Tyr) FTL
Sdh D WIE IR, BATIORE S, ik ] B 25T B B T R B
S IGLPE HPRIE RSN 5 S IR ERIE g s g o 4 5200 B v 8
b, REAL U ERICAE S B AL 200 0Ly 5t 1 gy b 7 09

B 200 R AR (AU B324 0 2007 4F, St 1 . e s R
5290 (TRIERZ [ o Stammler R 7 T b 0 B 8 P R

| SN K, PRICILATRERIPUIENLA], e I B 1% 7E 4 R
Y RGP LRI SE g GO I A AR
o PN I 7 i 34 B B R R RO
HN
g 1 HRST

O 1.1 AR

Scheme 1 Eitk: VO)KENEE Didymella bryoniae 74
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B A% XF21 A1 YC60 43 51l 43 85 H 5 M4 2 T fll
PRI NIX o FH (AR A o i, A6 2 50 =5 AR 4
SR B TS RHIE AT 2 IRy B a3k 45

JRZ5: 98% ek E % (boscalid). 98% ZE45 R
(carboxin)s 97% WEPKEENZ (thifluzamide)s 97% X
M EE (tebuconazole). 97% MiF & I (kresoxim-
methyl) & 95% Z.% & (diethofencarb), ¥4
JEFEERIEAMN TABRA T, FH P B 7 RO 51 %
1 x 10* pg/mL WERE, T 4 °C /17, &H.

LA A e 77 5E (PDA): B 200 g.
HIEBE 20 g, BHER 20, IKERZEIL, BT
BRI 85 9% R ARAE s DR SR S s 9R 3t
A 000 g HATRE 20 gv AR 20 g. WEIR —
Shi2g MUKERZE1L, JHTHEE R,
1.2 755914k

S RN I 12 04T 25 Ik 3R A3 P i 58
WM. BENLER —E B EMBUKE K, T PDA
PR EiE 4 d 5, R T S ECso WBEPOIE Rt
W Z ISR b, 25 °C & TR, P KT
B 2/3 K/NBF, TIOSGATICRERE, #HZ T —IRE
ALY RE IR . WIE I LAREL B B i f s 3, A+
J& B AR A T IR TS R ORI . DA
IR B T 9% AR SRR 58 i 24 75Tk B R AR SR T B A K
1 B Bk R BEARA L 1t AR A4, I E L BECso fH, %
(D) HPERE S (RR), RS M FERER
2984 H.
Ptk fr 4 =

PPk RAAR ECso fH/5RA L ECso 1 (1)

MR o £ B0 o L Pk o PUIERI 2 b
#EP7: RR < 5 ABURER: 5 <RR < 10 NS
Hik; 10 <RR < 100 A+ HUEHK; RR > 100 N
P R o
1.3 M RTAEEDFRF AR
1.3.1 kg REmIE Kok
2§ PDA “FHR S 8 X, RAWELEKER
PRI E SR 2. 4y 6. 8 AR I ik i i 1) ABURR
PE o AR T A5 H0 A1 U 0 iR B P 24 MR
)38 A% F i 1
132 MBERERAKEFNE RHAWLEK
VLS FIEALE BB S AR A S o A TR AR
WK NG EA 7 mm WERE, BT 1Y
PDA ¥5752k |, 25 CFHiFR. 70 alT 24, 48, 72
J 96 h Ja 538 IR V& BAE (mm). BEA

PR3 IRESE . DU RN AR R . PR BLAR N
PALFRZ A K it 2
133 BEEMTMERTEREKNYH THLE
I A R SR AR TR AR B T I AT B ELAE 7 mm
BRI, 8T 125 PDA B33 F, 25T 5.
10, 15, 20, 25. 30 Fl1 35 CHFH4h I, 4d
Ja KA XOEN B W VA BAA (mm). B HE
3WES . LR AR AL R, WK B AL
PRl A= 4 i 2%
134 MR EAERMBEE BRI E
1.3.4.1 PIERBHERERZM T WAEK TiEk
Ja BB R R I SR AR T R R T U 4T I E AT
7 mm IR, DREMEESA 3. 64 12, 24, 48
196 g/L EALMMI L2 PDA B B, DIF A
PDA 35753 %8, 25°C T 4dE, M7
Y EH % EAA (mm), % Q) XNitHEELEK
2, REEME 3 IREE. SR REIRE N
MEAAAR . T 22 AR KA 2 g A R 2 il AR K T 2
2 KA % = [ 1- (274 B0 P42 —7 mm) /
OW 7 72— 7 mm) [ x 100 (2)

1.3.4.2 PUPERABIRIE S XA FIAK Tk
S BT IR A R T o A T R B VR 1 4T L EL AR
7 mm PR, 2l 2EH 0. 100 20, 40,
80 160. 240 11320 g/L %% ¥E ) o2 PDA £5 7%
Be b, DAHEIERE SRR EE N 20 g/L 1) PDA B4k
XTI, 25 °C P 4dJE, AP XGENE
FHIEEA (mm). B3 RES . DI
BRI AR ARRR . B 22 A K] 2R PN AR FR 22 il
AR

1.3.5 WERTRFHENZE TSP
AP Je FOR AR TR B 5 0 44T LB AR 7 mm (1)
WA, r R R R A B R
b, 25°C FEFETA G, BBETASAERZIHH
KEDAE ORI, RiEHEIE, BRLEST
15 W BRI T 12 h G E, S H. 4d
Jo S B 2R RK B AT B 7, F 2818 KK
TEFREAE 40 mL, 83 M ER B 51
T, BT 3 REE.

1.3.6 MUERTEBOFEMNE IEHRN—FUY
PO 5o FFTFLER TR R — 2. B2 4 mm
BIPUIE R AR KR AR BUR B IR DT, 2T~
A& S AT b, EK 3 IKER, D
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P2 [ PDA MIACERAE MR . T 25 C K534
R FR 48 h J5, HH738 RN ERBEEAT .
137 BERTARGHEMGH X ETHENE S
MRTIR IS 45 S, SR FH A 22 AR K TR vk 28 0y i o
TR B AR B e M SR Ak () 238 28 5% 1 1 o S i A
AR B A2 R (BURBE PRI BRI : 0.050.
0.299. 1.047. 4.785. 21.867 A1 100.000 pg/mL,
PiERAAN: 0.100. 0.457. 2.088. 9.542.
43.607 f1 199.284 pg/mL). MERKEERLG (BUK: 0.003.
0.030. 0.300. 3.000. 30.000 1 300.000 pg/mL,
PriE: 0.003. 0.038. 0.483. 6.145. 78.183
F1994.722 pg/mL), 4 Tk P M TR 16 285 1% B 77 Tk
g (0.007. 0.045. 0.292. 1.892. 12.260 FlI
79.445 pg/mL), =M B R MEEE (0.003.
0.015. 0.076. 0.385. 1.950 A1 9.880 pug/mL) L %
A IREE RN WA LB (0100, 0209+ 0.437.
0.914. 1.911 F13.996 pg/mL) FIRUEME, 4347 H
LHPHERR,
1.4 S FHIRES

Fo FE A K S 20 1) 2 B P TN A 0 T
DNA, ZH& Avenot PN TH 5% WSQ1/WSQ2
(5'-CTTGTCCCTGACATGACACTT-3"/5'-
TCCTTGAGCAGTTGAGAATGG-3'), ] TaKaRa
LA Taq B§X} Sdh B W4T PCR ¥ (44 4%
f: 95 °C 4 min; 95 °C 1 min, 55 °C 30s, 72 C
21's, 25 MEH; 72 °C 10 min). JI13 PCR /*4)

LYKo BT R A s, H pMD™19-T e
BN SR, RAMEEE R 2
AU DHS-0. 4370 I8 HL 3~5 AN 5D B BH P
SR B VREEAT DNA W, 745 5 DNAMAN
BAFHEAT I B XS 34T

2 GRESH

2.1 ERMAMRTEEKNRES

SR Yk, SRS 2 MR R AR XF21-3
A YC60-1, Forp XF21-3 1 XF21 7E 5 Bl 5 i &
WE R 800 ug/mL ] PDA “Fii_EikiE$R7E, YC60-1
B YC60 1 NE Bt B ik 249 B2 9 12 pg/mL (1) PDA
SRR bR AR R RAR IR, G E L ECso {H 535
9 108.073 A1 124.650 pg/mL, HiPEASE5 5K
1007 11347, HIASPLEMK G 1),
22 IMRTEAEDFFE
221 HiMEBmERENE 25 8 WESENR)E,
ik RA A XF21-3 F1 YC60-1 i) ECs, 187351
73.0 1 91.9 pg/mL, HUHEEAREES A4 680 Fl 994
(£ 2). EEEEAJG, XF21-3 IPLIEMEEE F, A4
M5 BARA T TR, (BT R R & T 1 KR,
1M YC60-1 [Ptk fs 45 5 Fi A AR Bl 3%
BARBUT B i BT e ke, — HPE)R
R R T I I T A T Bt RIMER K
BAFIERE, Kt maiioegitlt, S 5%
S RBURKF

®1 ERERDEREEREERERE ECs ERMMLEERK

Table 1 ECsq value of D. bryoniae boscalid-resistant strains and their parent strains and the resistance ratio of resistant strains
- . o I .

IslfiZt*es Re;éjs@rliglkion Relatiiazifﬁ%ﬁc(iem, r ECso/(ng/mL) Resis?:nrcie{?fizo, RR
XF21 y=6.416 7+1.461 2x 0.986 6 0.107 —

XF21-3 y=3.910 5+0.535 7x 0.965 2 108 1007
YC60 y=6.691 6+1.636 4x 0.976 9 0.093 —

YC60-1 y=3.605 4+0.665 5x 0.967 4 125 1347

*2 IEMERMIMERERESEEIERE ECs BN ERNTL

Table 2 The changes of ECs, value and resistance ratio of boscalid-resistant strains after continuous transference

P XF21-3 YC60-1
F
Switching algeb: IR e FoME R
wilching a’gebra ECs¢/(ng/mL) Resis?arfce{?jtjizo, RR ECs¢/(ng/mL) Resisznrce{?atio, RR
2 111 1033 66.5 718
4 55.7 519 74.2 801
6 95.1 886 108 1174
8 73.0 680 91.9 994
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222 FHRTARSBREMRELAEKERLEK
M 2K (B 1) aTEH: PrEREK
YC60-1 A KR, BURFEH XF21 A KHE
8. RN, PiiERARMA XF21-3 FIAEKER R T
HORARR R XF21, W& 27 R (P<0.05); M
PERAFR YC60-1 A K % 5 H R AR B R YC60
T, RIEF|ZEFEEHKF.

3
(=1

g —— YC60

£ 70 [ - YC60-1
,\(\ﬂ% 60 —- XF21
E:g 50 —— XF21-3
%; 40

5

S 30 |

20
1 2 3 4

if 8] Time/d
El1 MREFREFERERELZE K
Fig. 1 Growth curve of boscalid-resistance strains and
their parental strains

223 BEXMTBERTAREKNYH K2R
B PARRPLIE SRR S HoR AR MR I il A K
EEAFTZSR, Hrh XF21 1 XF21-3 ffod B e
KIREAE 20~25 C Z 8, YC60 1 YC60-1 7E
25~30 C zIa); AR A R R A B AR KR
BEPIR 25 °C, RRAEHEA; EKT 15°C &
=T 30 C &M, IrA WA AERKE 2218,
B 22 A4 KR SR R R

80

2o | yeso

E V[ = vcoo-1
w5 O] = xp21
mg XF213
w8 40 T /)
ol
5 os 30 T

8 2 t

S 10

0 . .
5 10 15 20 25 30 35

i) Temperature/C
B2 REEXUERLE AR R A R BURE
eSS DEA)
Fig.2 Colony diameter of boscalid-resistance and sensitive
strains in different temperature

224 fulk BRI S HOR M

2241 PitERAIRIE @A TR K 3
R s IR BT S A A B R o6 P R AF A YC60-1
KR HRIER SN, X HR 3 MR E
PR HEIE R 1824 PDA 5537 3 b SUAL B Bk
BEFFEET 25 g/L I, XA Bk 2 30
EH, IFHBERAIRE I — P, O U
B AR AE K A EIE R X P RAR AR . R

100 —— YC60
80 —*= YC60-1
< 60 —=- XF21
3 —— XF213
¥E 40
E5
gz 20
5
£ 0 ‘ e
Y 0 30 40 50 60 70 80 90 100
40

SR FE NaCl concentration/(g/L)
B3 FRSLFHRE THRERELE KR
Fig. 3 Inhibition rates of boscalid-resistance strains and
sensitive strains on different salt concentrations

PETEAR A AR BE B BB VAR T BBURR B R
2.2.4.2 Pk RARTE SRR FIAE ORI B 4
FW: X4 PDA R FRHE TR AR RIKRE N 40 g/L
i, TR AR XF21-3 AU E #R YC60 H# 22
AKEREEE RN, SHEEREREIREN
80 g/L I, XFHiIERARA YC60-1 AIBUKEE I XF21
A K R RV P A I A o T 2R T B S R R B
F 20 g/L FKT 160 g/L B, T X6F B4 5 A 1 bk
YC60 HMTA T bk B 22 A K3 R BN I
LA 2 e KB B S AN ) o DRI AR, B
PR T T 7 267 B AR 1 SRR A 5 e e P = AR T SR T
SRR A K

60

2
Inhibition rates/%
3]

[=]

I % B R < Glucose concentration/(g/L)
B4 TRIEEREKRE THIERELZE KR
Fig. 4 Inhibition rates of boscalid-resistance strains and
sensitive strains on different glucose concentrations

225 WMERTERWFIHESH SR GFE3) K
B, Ptk AR AR R TR E R, HA,
XF21-3 W= s T Hor ARk XF21, %57
B2 (P<0.05). HIUtEWr, BEEPUERSE, #
PRIV EHE 1A i ik o

226 FHERTHRABRE A 48h )G, itk
FRAFAR XF21-3 2 YC60-1 AbFEALp BEI AR 5 % H
PISEAR MR A TR EN Z R, BN EK
2N B (R 4). mUCLHERT, 78K E R
X E I B i T B0 1 S U R P AR TR oG, TS
PR B ARG S 1 22 S Ko
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x3 MMRTRSFERERNZRELR
Table 3  Spore production between boscalid-resistance strains

and sensitive strains of D. bryoniae

Bk TR (x109/(4Y/mL)
Isolates Average product (x 10°)

XF21 235+0.26 B
XF21-3 7.39+0.83 A

YC60 7.56 £0.11 A
YC60-1 8.67+0.86 A

e FFVEHE S AR 58275k Duncan BT 87 2 26050 2
S5 (P<0.05).
Note: Data in the same column followed by the different letters are

significantly different by Duncan’s new multiple range test (P<0.05).

F4 PIMRTHSFEREROBHR IR

Table 4  Ability of pathogenicity between boscalid-resistance
strains and sensitive strains of D. bryoniae

[ 973 o T AR
Isolates Lesion area/mm’
XF21 31.81+0.50 B
XF21-3 32.99+0.82 B
YC60 3191 +0.71 A
YC60-1 31.91+£0.71 A

e FZEE 5 A B2 R R Al Duncan [R50 22 R0 56 22
SR (P<0.05),
Note: Data in the same column followed by the different letters are

significantly different by Duncan’s new multiple range test (P<0.05).

227 TMERTESGEMAGR N ERME  EH
B Ji 5 oAt 5 i 2% 1R 7 2 D) 1R A8 B v 5 R
WA 5. Hrr, PuikRAEMA XF21-3. YC60-1 J 3
FABURERN R LB B A
e 38 R, RAEBLFE K S5IX 4 P2z
B ANFELEAS HpitE: XF21-3 A1 YC60-1 S BE Rk ik
Ji LA B0y 90 9 1233 A 57, T B ek 1
LR R L i < A AFAE IR A Btk
2.3 REEBIMES FHE

FIH G105 WSQ1/2 i 71 AR A XF21-3.

YC60-1 J HEEA B R XF21. YC60 [ Sdh B .3
FEF AT PCR 73, 5152] 1 337 bp # DNA Jv
B, HREE 220 AR RER A 291 e BB B at
N B3 5 A Le X N B S k. MR AT BAE
277 o7 B TR TR FE BT B B2 7 71 B CAC RAR
N TAC, Bl HAZEER (His) KA ANEEIR (Tyr),
HAh S B R AL R R AR R, BRI X Bk 7
JIEE A B A XS W T T I ) P 4 T R 2 B Sdh B
T b 277 A s R IR I AR T B0

XF21.seq
XF21-3.seq
YC60.seq
YC60-1.seq
Consensus

XF21.seq
XF21-3.seq
YC60.seq
YC60-1.seq
Consensus

[TTGTACCGATGCACACCATTCTCAACTIGCTCAAGA
ttgtaccgatge acaccattctcaactgctcaagg

E5 MR Sdh B TEREI S
Fig. 5 The Sdh B subunits sequence alignment of

boscalid-resistance strains
g 5iie

PUEGVE R 7P A8 W 2 F B A B A R 1 ek
A2, AR AR PR AT TT 45 A B2 1 KU PP A
M AR R 2 — O 2R TEE NN, o
LpigitEE, HEREGE SRR, 9T
59, KA T UUE R AR A SR A IR AR U]
T BB R AR D40 1R SE B A 7 B AR A B 2 A
T, DUERMRAE S KNI H R 5 357
A%, WRGIERAN A 15088, AREE S
BRI 2 rp 0, KA BEAE FE TR JE RGO 55 4
A, Uk B A By B, 2 WA AE L™
BB R

ASHIE Fe 45 AR - 0 JICE AR I 1 6 0 G 1 i
PG E . H U RE AR 2 AR I R 4T B K

3

x5 IEBMERRMEREATTESTE ECs, &
Table 5 ECs, value of D. bryoniae boscalid-resistance strains to different fungicides
ECso/(ng/mL)
Isolates FHR IR Tk V%1 SR R ik B i
carboxin thifluzamid diethofencrab tebuconazole kresoxoim-methyl
XF21 8.593 S 0.150 S 0.667 S 0.407 S 0.272'S
XF21-3 18.108 S 185.243 R 1.016 S 0.312 S 0.612 S
YC60 8.346 S 1.754 S 0.697 S 0.162 S 0.449 S
YC60-1 11433 S 100.285 R 0.889 S 0.068 S 0.337S

E: RRRTUE, S R,

Note: R means resistance, S means sensitive.
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Vo LA ERAET, RAEKRPE 24K
I N e =TT S W b | O = O N i 7 ST B
W BEAFAE 22 575 Pt SRR 1) 7= f 1 35 K T Uk
WAk, o XF21-3 (7 fl 8 5 R A w Mk XF21
B3k 31 22 5 0 2 /KPPt S Rk o R AE B0 1
TG 2 5 D RTHEWT, )7 I & A
bRl — ELXT e I B8 ™= AR B IS Ptk BEAR A0 1)
MERECKR, AT IR AL AR . A, BRI
FRAFAA 1) B0 AR KR FE R R A A, (H AR A i
TEE T R AR B A A BT g 0, 50 I T Y [
B, RPUEEHAKMREZET, JikRE
IR B A A a4 T LU U R bR o, B A TR A 3
(NIRRT

TERBIERN BT, MAEDEE LA
FR B FR B IR — LK o T = A, LA
TN AMBIE PR Ellis PN, WARLE
VB IE R A 855 v 7 BN W G i H v DL 4 R 4T e
JE, THFER R BRI AT AR K 52 B H0 ] L 2 A Re
A, WIBIE AR RN T 2 P AR AT g A R R
o ARWFFH, BB TE PR S AN I SR
TP TRAT A, X 2 B A R B R ) 5 e
PEMIF=AETC R . BT vl Re 2 B T PR RAS X 2
BRI BUBPE TR, TR A MERR AR, 2
Yoy e DLgF I A B A N TR 22 A P, AT R IR
W i Pu e, (R AR f A3 0 1 28 AR RSkt b 5
533 15 1 A2 A FL A R X i ) 3 N
5 Ellis 25591 4516 — .

SIS 2GR YA EE R, T IS AL B
WE TR B i B B P R B 2 tE . A TR A R R
WE P5E A fle 5 Wk ME I Il 2 TR A7 AE 2 Bk, H5 3
BR. RMEEE . 2% B B 2 (8 JC A8 BBt
PE o T2 B IR I E TG TR i 5 W8 WK Tk e <2 1 A7 7E
THPUME. A, AR RS Avenot FEPKT
X E I A e EL AR = KT VR A. alternaria BREXT
FH RAAE L BRI RIE A F] . 755 W Bt 0 i
TR HHERIZ7H, MEEER ECs, AR, &
WP 3 A 2 T A A i S P e R A i 24 741

H 1 5% F e Bt 1 fac po v 2 7 0L R 0 A A
%, HZEHT Sdh 2K RAE I, Stevenson 251!
7 H ARG 3] T R Sdh B 4 & 5 A& %
AR Sy s I 1T 5 | A P VG TN 5 A 1 5o W G 1
PIPIPER R Avenot UM I, Sdh B WA LK)
TR PR 2 R S AR I SR T 5 S FH () P I &

o Z&R

Al 95 TR 0T BE T T B (AR i e M B AR, RS R
BN AT P e B R . AR FOR B, B S AR Ak
Sdh B .4 277 fr TR A 2R (His) KA N
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