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MR EFI N E R R BREHE S
R 31 = 7k Em n i FIE A

EXRT FWER? KA A ET XK fmfe”

(L SN IR REBETEBE, ST 5500815 2. KT AR RLA24Be, 1L JFIJN 434025;
3. S ST R A RIE % B ], 38 X 563400)

WE: AFEEEREREROA S, RN B LA KEFEFo 0T 3 L0 2 5o e K EF
Bz | Bk T IR BOR AR AR AF 4 AP A TR N I8 K R B 9R A Botrytis cinerea %37 71 , F) BY i@ At B AR et R
M E AR F A A ABERBEROEP A G TR SR, Rk St H 2 A KEH
AP 3R, A A ) PR E ECiso T35 31 4 0.02.0.03 mg/L, KBt VIR ok 2, R A4 RS,
ECiso T 39185 %1 4 0.39.7.86 mg/L ; #E fie 3+ 7o 3 & & 4 ) 33k , R ARG R 2, A 24 h)
WRIE ECusso T 3485 47 0.06.0.16 mg/L, 2k 8f i Fo R Bk F 3074 3% 33 , ECunrso T 39183 K T 25.00 mg/L.
BRI R, B e XA R E R R A R SRR R A 50 mg/L B, B o 2R A 100.00% , K 8
Jlie o B B IR Z | B v HOR 4 ) A 88.62% F2 76.46% K ARARFF 3 55 , R E #1000 mg/L B B7 7%
RCRALH 75.81% 5 BN 3708 3 B vs 7 A B 3R, AR 100 mg/L B 64 By 08 2 R 4 85.75%,
ok 8% e o R BE T ER R 2 R JE A 200 mg/L BF 64 B 38 2R 5 B A 85.47% F= 76.48% , AR AR AR 4
35, IR E A 1000 mg/L B By 76 HOR A 70.24% ., F W 5 ek 8l TE SRR BRI G .
KR : MERFR; ARNARHA; FAAN; HL2EK; £HFhH

Toxicity of four fungicides against fungus Botrytis cinerea in tobacco and
their inhibition effects against tobacco gray mold
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Abstract: In order to screen effective fungicides for the control of tobacco gray mold, the toxicity of
four fungicides, fluazinam, prochloraz, difenoconazole and mancozeb, against fungus Botrytis cinerea
from tobacco were tested in vitro using both mycelial growth and conidial germination methods, and the
protective and curative effects of these fungicides against tobacco gray mold were also detected in vivo
on detached tobacco leaves. The results showed that fluazinam and prochloraz exhibited the highest in-
hibition against mycelial growth of B. cinerea, with average ECiso (median effect concentration) values
of 0.02 and 0.03 mg/L, respectively, followed by difenoconazole (0.39 mg/L); mancozeb showed poor
inhibition (7.86 mg/L). Fluazinam exhibited highest inhibition against conidial germination of the patho-

gen, with an average ECuso value of 0.06 mg/L, followed by mancozeb (0.16 mg/L), while prochloraz
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and difenoconazole showed the poorest inhibition (both>25.00 mg/L). The strongest protective activity

was observed in fluazinam (100.00% at 50 mg/L), followed by prochloraz (88.62%) and difenoconazole
(76.46%), while the lowest activity was detected in mancozeb (75.81% at 1 000 mg/L). The strongest
curative activity was detected in fluazinam (85.75% at 100 mg/L), followed by prochloraz (85.47% at

200 mg/L) and difenoconazole (76.48% at 200 mg/L), while the lowest activity was observed in manco-

zeb (70.24% at 1 000 mg/L). The results showed that fluazinam and prochloraz were more suitable for

the control of tobacco gray mold.

Key words: tobacco gray mold; Botrytis cinerea; fungicide; mycelial growth; bioactivity

B R 2 R AR A AL B A 5 & A Y LR
4 E (Elmer & Michailides, 2007 ; Williamson et al.,
2007 ; Sham et al., 2017) , H: fy JK 7 % 9 & Botrytis
cinerea 5| i , i H 1 BN BT A ZE RG2S | BESEAE
R, VR RE R BE R 25 B A IR OB 2 TR
5 H A I8 100%, F AT LA FET . %R EEH
AR HTPE 2 e [ SR HGE s e RI A
Fri 2 (Choquer et al.,2007) . 1% 3 LA Wk 1
B TRAT B DA S TR R SRR S
(] P BV AT 3 iR T AR AT (PEDUR A, 2018) o 4R
K, Bl TR B AR 2 A0 0 R R MR R IR
WS E B HINE , AR T8 BRI

2z BB AT RV EY) K B i B & 0 A I BT iR
J5 8%, AN D B P 224 K s T i R 2
AR FRA IR KB . B IS (2008) € T
8 A% B AR R R R T R 22 AR KRR T, RN
IR B e A R T o T 22 A K A R o i
43549 0.03 mg/L F1621.36 mg/L; IE 355 (2018)
T S R T T R AR e 2593 A 1) 26 0 e, i S
AT A0 T AR 17 & A 8 i ik B2 24 2.28 mg/L.
I 5 245 550 0 28 NI RIVE A, 18 75 28 B AE AN [R] it
2 J I 2550 IR SR B B R R T A E R IR
R, PR Ry 24 750 14 it 25 EF (1), W] 68 2 5 M AR K
995 B B35 96 450 L 40 Wang et al. (2009a) % 42 18 , 4H [
TR ) M T AR 2 TR T 1 i P 8 T B 1
BRI IR 100% , IMAEFETE 5 1.3 diiti FH B iR 2
09 R 67.10% F1 31.50%, 3T 4F 3K, §NE e
(Slawecki et al., 2002; Wu et al., 2014; Shao et al.,
2015a) | WK &F iz (Kapteyn et al., 2010) < it B PR
(Keinath, 2015) 2 A% #% 5% (Sahile et al., 2008 ; We-
ber & Wichura, 2013) 872 A T Hidg BN A 47
FMELTHEYIRER G . TR E R AR
LA PHIBOR , B0 FH TR K B BT 3 1 245 70 A
B, A 245 25 5 T T A RO e R B e ik R e
R ARG B A5 A DA 70 1 1 B AR B K R B i

LT S 25 0 X AR A R AT P ) 35 P ARG R R AR
BB A RCR AT, HRTIEANIE R

Shy BB SRE e R A R ik R BRI R AR
T 4 7 22 TR T R BB R ) B IR R SR FH T 242
A AR AR E L B A VR 2 3 4 T 23S TR R X
JREEI0 A A TS , DR FH B AR il 2 3 4 A
A BRI GT AR BB R s 1) DR AP LA T AR T B BT TR AL
S, DU Ay J B 0 R 3 T 3 L By ¥ 247 39 A Sk P it
PRS-
1 MR 5H=E
1.1 ##

BER BB FIAEY) : T 2016 4E 4 H [ 5N BeTy
T AT B R PR B AR A Ak R AR IR Y K B
(R R o AR AR o o 25 40K 87, i S M
B IH R AR K A T 160 FL/AE Y &
FEIRE f D, G T R FiE 4 (it Lo
4:1) ,BE7CPAE L bR, N ARSI NG SR, R IR
K240 A, SRAES 3~4 M7 HT T 16

LT R IR WK 5 g/ KH.PO, 6 g/L . Na-
NO; 6 g/L . KCl1 0.50 g/L . MgSO, 0.25 g/L . H i
20 mL/L  BiEH 20 g/L, LB K ERZE T L,

B B AR - 85% 1R AR 4 B (mancozeb) J1 24,
ol 8 v [ 4 A1 A B 7 5 96% FRUNE iz (fluazinam ) Ji
25, U PR TR AR W) R BR 2N F 5 99.10% WK fif i
(prochloraz) JiL 2 , V1. 75 8% =F A Ak e A A BR 24w
95% < gk F 241 (difenoconazole) JiL 25 , S 1E 15 (Hh
D) BT FRA R el ™ #rali. 1.5L1
TS % Wi LR 55 as A PR A 7 o
1.2 Fi&
121 2HAHRBHRAGHE

W TR Mg IR B e AT ik FE BRI 50 e
AR PR T IR IRDK , YR B R 1¢10° mg/L
BRI, T 4 CRRWE 25 T ORAE 85 o ke FH
P57 TRUNE R B i N4 ik FE SR8 e B i R e
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B EE A 1x10° mg/L 253, 43 5 DA 1 10° mg/L JRLE
JHiz \1x10° mg/L Bk ff i . 1x10° mg/L A<k F BRI K7 1x
10* mg/L ARG R 251 I 100.200,500,200 pL,
HE L0 7 75 22 100 mL ELR 53R SR ARG A
R & 2 RE IR IR, 75 2 R 3R 50 Al 3R
WE JHg 5 24 ot i MR 2 43 4 0.,0.02.,0.03.,0.06 ,0.13
0.25.0.50. 1 mg/L, WK fiif Jliz e 24 Jo s Wk J32 53 301l S 0
0.06.0.13.0.25.0.50 . 1.2 mg/L, X ik F BFme fge 24 i
W98 0.0.31.0.63.1.25.2.50.5 mg/L, U7
B PR A R E 73 1) 0.0.63.1.25.2.50.5., 10,
20 mg/L, I BERRF B34/ 0.50%
122 FRAARBEE LA KR ER g 2

W 1R AR A B bR SR B AR S IR
Wang et al.(2011) J5 ¥ #EA 795 J5L B 19 03 5 21k 5 %
FE L BEPLERE 3 Bk, B HMT . HM2 . HM3 ] T8 22 /&
N0 A B , IF A R T 4°C T B IR
FE(Wang et al.,2016a)#Ha F K IARAE

K B 224 4K 3R 7 (Wang et al., 2009b) 1l &
AT B 22 2R R R VE . K T R HMIL,
HM2 HM3 78 B 5553 F R 5 dJe  fE RV
GATHUHAR 5 mm A GBS, 43 52 RN 3 B[Rl B 2%
FAIEAR R 9 em EEFRESEAR b, DA E R
(1R Ak B SA 6 B AN AR TR R I A VR B R 1 A 3
RN 3R, A B T 28 C ARG 4%
FFRER . M EE ERKE T om B, R
A& SUED A A PR TR 7 BLAR AR AR R
T XS AR R 0 TR TR 22 AE K A 4 I 2% (Wang et al.,
2016b) . WK K HA=HE HR-FHIEEE. MW
il 2= (O A TR R 388 K A — A P B VR B K AR ) /%
HEPR T BLAR X 100% 0 LA BRI 0 R P8 X B0
SR AR, R SRR S DA bR 2 i 25 7 R 0H
25 MR ETE I 1A R sR HE 45 2% B R0 i PR 45 T
PR TR 22 A= KA B i ik ECioso(Sun et al., 2010) ,
RFRPRTEF T 3 BRBERE 1 ECiso V-3 11 BN A% A 7
X AR B I 205 T T 22 A ) ECisso0
1.2.3 R A xd o A 0 -F 87 &K e AF A ey 2

% 9601 & 1 (Wang et al., 2009b) Il 5 4 Fh
A TR X 0 0 B s T A A6 1 R R AR
FHTCTA 2% B 7K 43 0B 45 A8 TR BRI A T4 B, R
WE Y fpe ¢ o Wk JE 430124 0.,0.01,0.03.,0.05.0.10.,
0.20 myg/L , B fief Fiie FI1 A< Pk B B e 228 o 6 VR 35 3]
4 0.6.25.12.50.25 .50, 100 mg/L , {75 5% e &
Jo e BE 435 R 0,0.06,0.13,0.25.0.50, 1 mg/L.

H40.50 mL A [F] IR 2 7 4 Fob 2% T390 25 T 5 VR A 1%
10°4~/mL 1% 0.50 mL 71+ & P2 B AR &, R
100 pLIR AW T3 R LK 33 b & TR R %
AP, F28°C IR 4 F IR 12 he IR E A H
(14 Ab 3 Sy o B, 456 R0 T 1 Rk £ 90% LA I
IF, WL 4 o 2% TR 70 25 Vi T IR 250 T 23 A 96 1 1Y)
[ AT 52 LB N | s g 7 3 T R o o 4
AT 2004, 43 S Ge it o3 A A6 1 A BRI 53 A= 4
BRSSO S/ /N wa p= RN B POPTS) e R A st (e
B & B4 28 (Wang et al.,2009¢) . J3 40T 85 &
=43 0T W R BRI AT A A T R, B R =
(X R 14 407 0 e - b B 43 A 6 1 6 %) /%o R
I3 R R x100% o LA B 7)o e o 40
SR AR AR A ZRAE AR AR A G A bR i B 7 IR
25 AR AEEE T 105 5 R oK HR 45 3% B 700 X D v 43
6 Wi A 09 A S i o JE ECuso (Sun et al.,
2010) , BRI T 3 BRER I ECoso - BI{EED A
A T AR AR B R R TR AR 157 2 Y ECasoo
1.2.4 T8 ) A 3 & % 09 4R A7 o8 I A )

VEPUBIR R HM 1, 288 1.2.2 J5 e Hofil 25 i
HAAHR S5 mm BB, SR H BRI 7% (Wang et
al., 2009a ) I 5 2% A0 00 BB B9 O AR AP 4 FH RN
BITVER o PRI VE R A2 < K 4 Fl 5% 581 5700 1 W
0.01% I I —80 7K 75 W A T , THC il 22 91 A B2 245, 9L
WE JHg e 246 o i Wk B2 43901 0,6.25 . 12.50 .25 .50 Fil
100 mg/L 5 B fif frie 1A Fik FE A MA g 2 o b R 35 403
90.3.13.,12.50.50.,200 F1 800 mg/L ; AR 4E EF e &
JE R EE 435124 0,125.,250,500,1 000 F12 000 mg/L.
TEUBT RS 3~4 it | Bt i AR BT T,
bR N 3 R LR I ) L S 1 P Ny o Sl TR )
W it 5 Ve J3E 24 W T 2 2 R IR T I R T T, 6T R
Jite [F) PR A1 0.019% - IR - 80 VAV . a2y 24 h ) ,
B 0.2 mm AZFEHFEM 7 IE T ] —F AL
o0 5 mm [ TR A5, BN Ab BRAE R 6 R, 3 K
5o WG IR AR A i R 2R A, TR
J& A 28°C FHXTEE K T 90% B 55 F:4H h 15 5%, 5 d
JE M AR BETE AR . ARME AR E B IR
AR (Wang et al.,2009a) o Bl VA R0 = O BB & 3 T
P — Kb B g T B ) % BB & s TR < 100% . IR TTAE
FHI R < A | L (SR 25 T B ARt 2
24 h J5 Pt .
1.3 #ESHh

& HIDPS 7.05 84 47 &l ge it 50 A, i
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Duncan [T & 227500 722 57 0 B MR 56
2 ERESH

21 REFIEERERERZERKOINHIER
SHUE i WO S e ATk PP BRIRRIA AR B 4 b A%
TR AR RS A 0 B TR TR 22 2R A R A 25 S

(P<0.05) o 4 Ff 2% T8 551 rfv | S50 frle RO fif e Xof AP
YRS e 2a RN K KR i O S v € I b7
J& ECj0 F-31H 23 %14 0.02 mg/L F10.03 mg/L ; 4k
FHERIRIR 2, ECjss0 F-3IME M 0.39 mg/L s 18 AR4h B e
2% ECiso FH4{H 4 7.86 mg/L, H.IU# 2 6] 24 53 i
(P<0.05,% 1),

R 1 AMFRAFNAEREBFREEZERKOIHIER

Table 1 Inhibitory effects of four fungicides against mycelium growth of Botrytis cinerea from tobacco

ATHT 3173 EyulEpiy FHIE R AL ECiso ECis0 T-¥5{H
Fungicide Strain  Toxicity regression equation Correlation coefficient ~ (mg/L)  Average value of ECjso (mg/L)
AR HM1 =0.67x+4.38 0.97 8.56 7.86+1.50 a
Mancozeb HM2 1=0.89x+4.14 0.99 9.25
HM3 1=0.84x+4.36 0.99 5.78
FE R HM1 y=1.84x+7.95 0.98 0.02 0.02+0.01 ¢
Fluazinam HM2 3=1.55x+7.79 0.99 0.02
HM3 y=1.65x+8.15 0.99 0.01
DK A frie HM1 y=0.47x+5.76 0.99 0.03 0.03+0.01 ¢
Prochloraz HM2 1=0.56x+5.97 0.99 0.02
HM3 y=0.55x+5.82 0.98 0.03
AR H PR HM1 y=0.94x+5.41 0.99 0.37 0.39+0.06 b
Difenoconazole 2 1=0.99x+5.46 0.99 0.33
HM3 y=0.98x+5.32 0.98 0.47

FPHHE VB bRiE 22 o RISV B 5 AN IR 751375 28 Duncan FOBT A2 % 22 K B0 7E P<0.05 K7 22 573 i % . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

22 FEFINERREREDERFRHEZNGEER

FRE M DK fef e Rk FH PRI A AR B B 4 PP R
AT IR0 TR A A6 1 2 A ) 3 P 2 5
125 (P<0.05) o 4 FP 28T, F500E g 1 400 i 3
B, A RG] FP R ECaso FY(E N 0.06 mg/L, ik

T T HE 3R A (P<0.05) s fR ARG F IR Z
ECouso F-YIME 4 0.16 mg/L, i 2 5 T 0K & i Fn 4 ik
PR (P<0.05 ) 5 WK i frie 114 ik FE B 1 4000 161 356 24
%22, ECurso (A K F25.00 mg/L, i 2 0] 22 %A
WE(R2),

R2AMREFNEEREBERES ERFHEZPMNHIER

Table 2 Inhibitory effects of four fungicides against conidial germination of Botrytis cinerea from tobacco

AEH (173 I Eyiy iS4 ECusso ECuso F-Y{H

Fungicide Strain  Toxicity regression equation Correlation coefficient (mg/L) Average value of ECuso (mg/L)
IR HM1 1=0.91x+5.67 0.99 0.18 0.16£0.03 b
Mancozeb HM2 1=0.85x+6.62 0.99 0.12

HM3 1=0.92x+5.68 0.99 0.18
FE N HMI y=2.34x+7.65 0.98 0.07 0.06+0.01 ¢
Fluazinam HM2 y=1.43x+6.79 0.98 0.06

HM3 1=2.98x+8.96 0.98 0.05
WKt %z HMI - - >25.00 >25.00 a
Prochloraz HM2 _ _ >25.00

HM3 - - >25.00
ZR Tk R PR HM1 - - >25.00 >25.00 a
Difenoconazole 2 _ _ >25.00

HM3 - - >25.00

TR A B E 2 o [RIANE S S [R) ERE F2 78 28 Duncan FCHT 8 M 22 2/ B0 7E P<0.05 /K22 5% 8% . Data are

mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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2.3 FEFIIEER BRI RIPFIETIER
ST DR A e STk TR PR AR ARG 4 FP R
RIS ] e Ak JHRXGT R B I B o ) R AP FYR Y T VE
(IR VAR 22 5 18 25 (P<0.05) o Bl A% TR 77 MR FEE 110
N, A A B AR E FRNE IR BB AR
T TR A 5 A T e 20 YR Ak BRI o g PR B, 4% %
PRI B A AR T R PR BTG
RO o 4R BRI JRURE e X 0 K R AR A
FHHciE , W R 50 mg/L B4 Bl 1A 51U M 100.00% 5

DK fief fide 1 ik FH PRI YR 22, VR B R 50 mg/L B () B
TARR3 1M 88.62% H1 76.46% ; A A4k 5 e 55 , He
J&E41 000 mg/L BB i8R 4 75.81% . 4 B AT
T RUE T K B YR T A B, MR R
100 mg/L s Bl 16 R 3K 85.75% ; WK Ak Jiig RN Tk P 2R
YR 22, e B R 200 mg/L IS5 VAR 23 510 85.47%
F176.48% ; AU ARER FE e 59 , WA 1 000 mg/L B Bjs
TARUR M 70.24%(F3) .

R 3 AMFREAFEERBHEHHRIPIERTIETTERBIARR

Table 3 Protective and curative effects of four fungicides against gray mold on detached tobacco leaves

ENCR e P ER RITER
Fungicide Concentration (mg/L) Protective efficacy (%) Curative efficacy (%)
ARG F 125.00 22.58+0.67 f 19.42+0.42 f
Mancozeb 250.00 41.94+0.45 ¢ 40.23+0.76 d

500.00 66.130.89 d 60.78+0.54 ¢

1 000.00 75.8140.56 ¢ 70.24+1.02 b

2.000.00 100.00+0.00 a 88.2440.43 a

FNE R 6.25 14.63+0.26 f 10.36+0.14 f
Fluazinam 12.50 54.27+1.65d 38.24+0.76 d
25.00 75.61£1.78 ¢ 64.37+0.86 ¢

50.00 100.00+0.00 a 71.50+0.57 b

100.00 100.00+0.00 a 85.75+1.65 a

D fif frie 3.13 75.30+0.76 ¢ 36.08+0.79 d
Prochloraz 12.50 84.02+1.64 b 48.67+0.75 d
50.00 88.62+1.56 b 69.49+0.56 b

200.00 89.10+1.04 b 85.47+1.54 a

800.00 100.000.00 a 89.35+0.87 a

2Tk FH FR 3.13 52.46+0.45 d 30.25+0.25 ¢
Difenoconazole 12.50 69.47+0.76 d 38.45+0.54 d
50.00 76.46:0.53 ¢ 62.34+0.57 ¢

200.00 84.2320.76 b 76.48+0.65 b

800.00 100.00+0.00 a 85.24+1.58 a

TR VIR 22 o R P B 79 ) 51 K0 S AN ) 7 BE 7R 8 Duncan BT =R 225G 307 P<0.05 7KF- 22 53 3%

Data are mean+SD. Different letters in the same column in the same fungicide indicate significant difference at P<0.05 level by Dun-

can’s new multiple range test.
3 Wit
AU B 22 1R KR B YRR
OB, B RHESE (2008 ) A ST 25 R AL B, WK X A
IR B T A 22 R AR i A ) v
e 4 0.03 mg/L, Pappas & Fisher(1979) if 57 4%
T, RS iz 410 T 2 DK T T 22 A K B A 5D
il FF 2 0.30 mg/L, ¥ 5 AT 4 R — 2 A
R B A DR T A K A R A
621.36 mg/L (‘& KHESE,2008) , i TASHFFE 45 Ry

7.86 mg/L, It PR A] i S A 1 i 487 FH i ot ot 790 79
AR5 4. Shao et al. (2015b) BF 57 45 JL 2 1, L0z
e P 1) e R R A 22 A K A T o P R
0.02 mg/L, 5AMF545 5 (0.02 mg/L) —5, &I
85 (2010) W 5T 45 5L 2R WA, 2R Tk HH A me o003 I s o
2R IARANHI PR E R 0.40 mg/L, SABFIE 45
3039 mg/LAHIT . BUAh , AR FE 25 51 & B RBE I
IR B e 1A ik FE AN X AR 20 95 AT AT 224 K g
VR 2 i AR R , 5 D R e e R i e
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AR TP P M 25 5 IR 6 2 A= G 2N
(R TR E A VR ARG A A e,
L 242 YL 2H 2N T 185 T TS0 410 1 75 14 (Roberts et
al., 1999)

I R ) 20 2R SR T L T A i i S BT A
TRAMOCHE . FRUNEe WK ATk T A A AR
S AFIK 4 e 3% TR A T AR R T T 1 A R AU
GEAEAG R IE , {E X T A P D TR AR 5 e 1Y)
HIEELZ . Wang et al. (2009b) BIF 5% 45 5 2 AL 2%
T BE AN 75 45 7R P& BF Peronophythora litchii 81+ 3%
WA 2 B9 A R il H v E A 2.77 mg/L, Palmer et al.
(2015) WFFE 45 R R IR ER B AN 5 7 Puccinia
horiana W5 & A SANH HHREE A 7.00 mg/L, 3 5
FABIFELE RN 0.16 mg/L, 3 AT BE f1 FAS R 5
X A8 B B BUBME RN [F] . Song et al. (2018) B 5T 45
TR 2R W FRUE R A S SR 5 BUW TR Botryosphaeria do-
thidea 158 A A R il o 2 4 0.04 mg/L, 5
ARWFFT 455 0.06 mg /L #13T . Matheron & Porchas
(2000) A5 45 3 W F5UE B A 1 PR B3 Phytoph-
thora capsici ¥ Ji§ &5 P. citrophthora . 7f - 3% 5%
P. parasitica K 1EF0 5 % (A 00 6l bk B2 34 KT
18 mg/L, 5AMF TR 45 0 22 F 4 K, iX vl g i T AN [A]
i L TR X SRUE R A LR A ] R B AR A Tk FH A8
W 25 mg/L s F5 A fg 400 i R B UK R TR AR
T 2 T 3% TR R AR AS S0 30 Bl N A RE A% 7 07 1 I i
25, PR M T S HA i A 1 A8 25 o ik
JE, 33 2 7 3% TR 50 X6 AR R R s TR P A A A H 5 %8
7 ME R 924 BE SR # Torreya grandis (5% 45 . %%
2017) FIZ 2598 16 Cladosporium fulvum ( F I
85, 2017) B VR I —2.

AHIFFE T 0 22 43X 4 B 2 B R A9 VR FH HLEEAS
] o SRUIE e 2 B A SR AL W IR A A G5, BELA
PRI R e A = TR 1) A 7 (Suzukki et al., 19955
Mao et al.,2018) , & X5 A [ B B Jt v A A7 41 il 4=
FH, ATEE & s i A AU 0 T KBS i BTG o Shao
et al.(2015b) & Liang et al. (2015 ) iff 57 &5 R 5 2 1]
FIE R E B TR BRI T HAG T E B
TR 12 T AT RS 00 0 FH T B 36 0 R K 8
P o WORHEE G Jom DR MA 2K 23S TR 01, A FH T 4 L B 55 s 1)
H: W14 R (Vinggaard, 2006 ; Zhao et al.,2018) ; ZK i
FH A e Jeg — WS 2H % T ), 3 sk A0 ) 55 s ) v HHY A
K BEL A% 441 it J%5 %) JE 1% (Dong et al., 2013 ; Wu et al.,
2018) 5 WK fif i A1 ik Y PRIAR I 2 b 2% R AR AR AR A AR

A RLF N EATTRT T B 16 B g K 00
(Cooke et al., 2010) 1 % i JK % i (86 £ V1 5%
2010) , H 33K 2 % B 7 7 g 710 ot s 2o %o A 40 s B 2 53
(Magarey et al., 1993 ; Nithyameenakshi et al.,2006) ,
TEMR R R R PR L R b R B VR . R
PRELEE IR Z VR R s R B R, 3R ) B A P P
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