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FE: B4k TIB-8 Z MM A Populus #3838 F 5 B K369 — 4R sr M B 9% 1B Cytospora chysosperma £ 7 W 2 47
RAARGWME, ATHEFRHIE, AR ANEREF 16SDNA 55 o %52 T TIB-8 ¢9 5 £uis, StoR KRR L
ARBREF R SWESHT HWAEFTENIT, AAKRTIBS 69 ZIRFAF AR LA, HFREREF: A
TIB-8 9 R i& ik A 2 ApH T MM B R A W LA K, WH L3 9742%(72 h), i E KRB L > 2w B X,
TIB-8 69 7 18 J& 7% iF A6 BA 237 H) AR Fe B J 1 Colletotrichum gloeosporioides , %0 #3 %k #4301 Alternaria tenuissima, * 3
4k 71 ¥ Fusarium oxysporum, R 4&4k71H F. graminearum #= 54 2 4% # Rhizoctonia solani ¥ % ¥ ; H 4k TIB-8 £ % &
Jy ¥ # F AT B Bacillus cereus, JFRIVE AL * A B-13-H REB A Fads; I, LFEANZFGRED R, R
Wy IR B KR R IR BRI, T AR AR 2 9% B 69 A ) R 4 5134 2] 100% (72 h), 100% (72 h)a
76.08% (48 h), A F 5048 TIB-8 2 — Ak B Bk, WHE Lt A S H A SR MO ER@E, KA
—FAEDFANBEARSGO T LT LA E m NI w, A5 k44527
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Antagonistic strain of TJB-8 and its antifungal substances

TIAN Aixia
(Jingyuan Vocational Secondary Specialized School of Gansu, Baiyin 730600, Gansu, China)

Abstract: Strain TJB-8 has been isolated from the root soil of poplar and has exhibited a strong inhibitory ef-
fect against Cytospora chrysosperma, a predominant fungus causing poplar canker. In order to provide technical
guidance for further exploitation and utilization of TJB-8, the species of TJB-8 and its antifungal substances
were investigated in this study. The strain TJB-8 was identified based on morphological and physiological char-
acteristics, as well as a phylogenetic analysis of partial 16S rDNA sequence; the antifungal substances of TJB-8
were analyzed by colony diameter assay and two-compartment plate method. Results revealed that sterile cul-
ture filtrates of TJB-8 had a strong antifungal activity against C. chrysosperma with an inhibitory rate of 97.42%
(over 72 h). The hyphae of C. chrysosperma at the edge of the colony exhibited swelling after being treated
with a sterile culture filtrate. Also, this sterile culture filtrate effectively inhibited the hyphae growth of Col-
letotrichum gloeosporioides, Alternaria tenuissima, Fusartum oxysporum, Fusartum graminearum, and Rhizocto-
nia solani. Strain TJB-8 was identified as Bacillus cereus and produced 3-1,3-glucanase and protease. More-
over, TJB-8 produced high antifungal activities against C. chrysosperma with crude proteins (100% in 72 h),
lipopeptides (100% in 72 h), and volatiles (76.08% in 48 h). Thus, B. cereus TJB-8 was an antagonistic bac-
terium with strong antifungal activity, a wide inhibitory spectrum, and varied antifungal substances, having a
broad prospect of industrial development and field application as a biological fungicide. [ Ch, 5 fig. 4 tab. 27
ref. |
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AT B TR e I 2 A 2 0 Wi, O T B AR 3R A Bl 1 T Bk B AR B8 Al 2 A 24 0
Mo PR IER, WHEE . AS MA@ LS, TSR T 2 ERMSCE, o T
H AT Y% F Biia i AT, B2 5 A 9 B LA Y9l s o i FH TR 90 5 1 A= o B it e
BLFE R . AN . KRR . BERESE, TERXEEAE B EYI R, ZEAEA R Bacillus 53T AR AR W BB OE Y
o — A FRAF ) Z T AR RSN IS, ARG g KR R AR SR E AR N
o HUERHMEEN  BAHRTORMR . PLitksR . 5 TEMY AR 5 %0 . MEiE . YAEL
TR R, B A B LA RIRARE . SRR L B, NS TR R A
R e oK, T A RO ) T Hp S R AR AL T RN KRR SRR . AR O B IR R 0 R Y
ERBXZF e, FEARBUEM. TR EN . WREM . BSPIUrEmEsmy A K S fibiEM
JE AR R A SRS R BT, IR EORSERR IR A LG, S AT R AR O, W E
IR RIRAT Z 0 — P& HLH . 2R AT B R 2 2 AR AR 7 A M A TS M T, A3 0 R AL M R
WA RS . BRSO MEY R EEAEEERIE. B, MERS, WHEED . K
PR HRWENG . SFAERMEAULT BEESE ;AR R S R I Y B R A R IR . 2R
PR MEMBE Y A, R MG PR (surfactins ), FAAS FTE K (iturins ), 32 J5UK (fengycins ), B, R
X, B, KIFWBRESE bR TIB-8 & MG Populus HHS -+ 3 v 3 85 75 31 1) — MR A% B T8 B2 9 74
Cytospora chrysosperma F. A7 W AW T 16 VEAO RS HLAN T o ABFSE I € 1 Bk TIB-8 JG T U WA 410 3 0 1
B TR, JERIE A TS . BEFE A SR I R R 0 aE— 25 Tl o & R ) AR A e
FLnl AL AR

1 M 57 &*

1.1 #iEK

BRI HEHU A Pk TIB-8 357ty H i 48 v a2 B Wl v 45 Tl 2f S AR ) 2 92 30 38 43 B ORI AT, A3 i B0
47 Hy v RO AR P O 0 AR
1.2 #ikigsnE

T B TR PR 14 55 7% R0 AR PR A7 35 2R FH Luria-Bertani (LB ) [8 1455 352 5 5 K550 0 MEAD T80 2 R A LB W)
PRIEFRIE . T BT AR I & e 97 R T R e b 77 B [ A4 4 22.64 ¢, SEEIMR 11.93 g, KM 5.00 g, W2
A8 (KHPO,) 1.00 g, B2 5 (MgS0,-7TH,0) 0.50 g, %4k % (NH,CL) 3.00 g, #5824 — 44 (Na,HPO,)
1.00 g, BEEFRKY 1.86 ¢, ZEWIACGEAZE 1000 mL, pH 7.0~7.27%; 5 J5 B 5 B 15 9% A0 B 35 e 00 46 )
PR FH OB A AR B IR Ky 72 5L (PDA)
1.3 #HEk TIB-8 I EFE TSR
1.3.1 TIB-8 R k&gl & PREUGIG M TIB-8 LR ¥, 8 24 100 mL LB i {& 1 37 H: 9 250
mL =M, F28 °C, 200 r-min™ (5 TR 5% 24 h 158 TIB-8 Fi il . 4% 1% B i Fh 1
WAEAGA 100 mL KB 7R AL 500 mL =i, 728 °C, 200 r-min™ X/ N RGH TR 4 do 4 C,
10 000 g 1 2% 14 T 250 30 min J5YCAE BVEW, PR 0.22 wm GFLUE BT U, 15 2 JC w7
1.3.2 TIB-8 LW e xt Myt JE 2% 1A A Ftb 5 AP om R At o9 3k 7 b 00 TR IS M I R B 24 K
WAL NG T B LUATR L 1:10 B b 5 A8 20 & 40~50 Ciy PDA RS, 1A, 2R 1
M b g 2 S A AR 6 mm AN R BT I DF, 28 CEIE RS, B 12 h MRR IR B E W% R, HEX
MRV B K B IR ML E AR 3/4 LU ok o RIS G T B8 9 0 S ARVE o B, BEEE AR 3 A - Ab !, R
FH A7 28 PR D 5 i TR DR R LA, PRI R IR R = O A E Y R AR - PR VR YR
O A B T Y 8 AR Ix100% . Hop . FEY R HAR=1% B H AU HAE .
1.33 TIB-8 L&A MM BIERAH LT EZGHm 43 HIPREL 1.3.2 vt B4R Ab 2R 20 47 15 65 2
PRI 119300 % B 24 W58 TIB-8 TG B 8 VB0 W R0 8 A2 o Pl 2298 25 (R R T
1.4 HREHHNEE
141 AR AR AN E SRR [9-10 119 J7 75 6 TR AR (08 25 R0 A4 BRAE AR RRAE JEA 70 a2, (045
FLRYE | EAEE . TEMOKR . REEK . MRS R
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1.42 16S xDNA K B 5 5 0l & Ao s 3t o041 SR R % R A il % =X Rz (PCR) A3 16S rDNAMY . BRI
P VR B 2000 wL T 2B F KB .G (EP)& g, 100 CA& s 10 min 5, 10 000 g, 2 min &0 B
BVEW, BT RER L] DNA . DABEERT) B R SE B 41 DNA S, RIS 63f: 5'-CAGGCCTAA-
CACATGCAAGTC-3", 1387r: 5'-GGGCGGWGTGTACAAGGC-3'", 47 PCR ¥4, §Hi{k £ K 20 pl,
A 10xTagE 2% Py 2.0 pL, dNTP 1.6 pL, 2|4 63f fil 1387r 4% 1.0 wL, DNA Taq % 40 0.1 pL,
DNA £ifz 1.0 pL, BZEAK#E E 20.0 pL, §H#5%&MF: 94 C 4.0 min; 94 °C 1.0 min, 55 C 1.0 min, 72
C 1.5 min, 35 PMEFR; 72 °C 10.0 min, 51976 SR 5 e e b 5L ( B ) S A IR A A 58 . R
BLAST J5 ¥ 78 GenBank 45 ) v g 47 AU $8 R A0 [A) PP b4, 2R ClustalX 1.8 347 )% 41 DT it 43 #r
ik MEGA 5.0 2%, R Neighbor-Joining A 24k &, F Bootstrap (FE & fili#: 1 000 ¥k ) 53 #1 FAli
W AR T

1.5 HHREH% TIB-8 MEWRINAE 5

1.5.1 TIB-8 /= A4 2 JoL B2 2L i B a5t ) 2 5 RS () B0 A7 40 if BE 2L G A0 95 B-1.3-90 R WH I . 48R
fit . WREG . AR JL T BT A A DU 43 R I SCHRT9, 13-15 TH iy Uy vk .

152 EQEWAYRARAH E®EMNZ K 1.3.1 Py :315 TIB-8 Y I8, Z Wi A
MR ek 2 T0% WAL, fiRFIES), T4 CHEMDRK. 764 C, 10 000 g 1Y &4 .0 30 min J5 5T
VE, BUTRER T B ZRmK T, HE T &N (8 000~14 000 D) R i Eh, #ArJ5 WAR &b % b iy 2R
HARB R, T pH b, IR I e LR BRIy S I 0 R IR AR B — 2 . &S PR 0.22
wm LS B %, A5 2 JC R B LRI, T BT 4 CURFEDRAE . R T 2248 Kl 32k e 2
A BN A R 42 T ) T TR A

153 JgAk £330 E S MR A @ ERN IR 13,0 gy 4848 TIB-8 i L , i 6.0 mol -1
(R TR U Y5 TG T S FR BT A0 pH E = pH 2.0, T4 CHr B, £ 4 °C, 10 000 g A9 %1 F &0 30 min
JEWCEVTE , R BRI 3 W, A IFREIOR, SR G TEIERE 28 R AP R 78 T 19 B IR IS S e ™, 2%
TR 7KK B JIR S 42 JEU ) v ik 22 I AR B SR JE R WA R — 2k, FEH 0.22 um LB R 8, 753 0T
NE RSB, 4 CORAE A o I FH TR 22 A5 K 1038 325 0 g O 25 312 BB 178 V0T A R0 T 422 T4 ) 0

BRI 1
154 R AARIE ENE SR A0 LRI HE 8 P SO A I T8 402 T 9 0 B 05 1 B 12 h
TR R R AR, HEXMAREE ERRKEHIFMAERN 34 ULk, R MER, TR 3 K-
Ab PR

1.6 HEHZITESHT
K HI Excel 2010 F1 SPSS 20.0 F1 /4 X 52 30 B s AT e 110 b, XEAS [l Ak PR 1) 1) 22 S b AT B I R O
25081, W Duncan 1581722 57 0 5 PEKGE B .

2 HEREHN

2.1 #HHE TIB-8 LT HIE & X5 Rt E

EEEREM S MEEEENNEEE K1 BAENK TIB-8 TERAMNGME LR ENMEEME
4[24]4 H% TIB-8 36—[%]4 {},ﬁ:{& % ‘_f 1% m F[%: féﬁi—[% Table 1  Antifungal activity of sterile culture filtrate of strain TJB-8 against

[ETIN o Cytospora chrysosperma
ELA B I W, B3R 12 h B, E
A B R AR, KR i, fiE S —————

R SR Py P S L ey G i /9%
B 95 B[R] A RE 1, A BEZH Y TR 22 T 1R AR 12 0+0 14.83 + 0.29 1000 a
K, Z48h )5, AHAME2E EEK, 24 1.00 + 0 33.67 = 0.58 97.03+0b
FeFE 72 h Jg, MHIZRik5) 97.42% (] 1A, 36 1.60 + 0.36 5333 £ 1.15 97.00 + 0.68 b
BB, #£ 1), JCEIER N HAl 5 Flops 48 2.17 + 0.76 7217 + 0.76 97.00 + 1.06 b
E%mﬁjﬁﬁﬁ}%mﬁlﬁo jﬂ]ﬁﬁﬁ 60 2.17 £ 0.76 84.00 £ 0 9742 + 091 b
7 TIB-8 6 14 18 W 6l 1 0 JB R 1 2 72 2.17 + 0.76 84.00 + 0 97.42 + 091 b

YL A R P B b e 22 o TR 9 Rd Jm G AT [R) /N5 7 B i 3R

HE RS 0 B Alternaria tenuissima, SEAS 2244 S 2 (P<0.05).
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i Rhizoctonia solani [ 4 B8 06 Pk B i, T3] 2 43 5 3k B 97.42% , 96.65% Fll 95.45% 5 %if R 4% 8t J1
Fusarium graminearum WP MG IR 2, MWEREH] 64.11% 5 XTI A 5 IE B Colletotrichum gloeospori-
oides FIARAWHR JI B Fusarium oxysporum W G P A%, (HA ] 2840 53 5135 3] 58.40% 1 57.73% (35 2) .
AN, 38 A WS A AR G e 5 T X R L Rk 3 T 0 % A TR 22 R IR, R T S TR T 22 0o TIB-8 T
B AE G 277 R R dR I K i e (181 1D, iixf BREAL B 22 AR R IER L TER ) (81 1C),

10 1 m 10 Wm

S (72 h);

A1 RAEARTIB-8 RHIEESHABERA R LERELEHH 0
Figure 1 Effect of sterile culture filtrate of strain TJB-8 on the growth and morphology of fungal hyphae

k2 HIEH% TJB-8 THIRAKIE L

Table 2 Antifungal spectrum of sterile culture filtrate of strain TJB-8

e i1 21% 9 L /%
W JEREG Cytospora chrysosperma 9742 £ 091 a Rk J) T Fusarium oxysporum 5773 £ 236 ¢
f A8 5 IH T Colletotrichum gloeosporioides 5840 £ 1.26 ¢ ARA 9k TI T Fusarium graminearum 64.11 £ 287 b
A% 5 T A lternaria tenuissima 96.65 + 0.83 a SEAG 22 4% 1# Rhizoctonia solani 95.45 + 1.10 a

22 HEmE#HK TIB-8HERE

221 BEFA A K TIB-8 AE 2 [RIAMERE, IR, EIEX/NHA08~1.1) pm x (2.1~3.0)
pm, AHEE, IR, HPERAR . 78 LB Bigp 5P BRI R RA G, AEY, ROt T, B
AHGEETE , hEspERe, AR K BRI A AR ARAE (3% 3), IF R Ge T2 7 Dol RS b bk
TIB-8 12 fEAT I J8@ N & ARl 09 25 F AR BA: AR RRAE R AT SR 2K 40, %5 T bk TUB-8 5 W A 2F fL 41 1
Bacillus cereus 5 AT .

%3 HHkTIB-8 £IEAEL4EN

Table 3 Physiological and biochemical characteristics of strain TJB-8

W 5 46 AT 5 46 4 HRATHE 5 4647 HIR A

WRESFHIAFE TIB-8 SRES AR TIB-8 RS HURFE TIB-8
& fol il + + TiF R R 348 T + + B R + +
IREEK + + W f 4 A + + || D-AKE R - _
V-P il + || i + - | LB R - -
AL , v || amm - B - -
o e L + v || smkm . ¢ | K pHST , .
B B K v +

BT + SRR IR A K — SRm BITEEOR A o WA 2 FRF 1 A AR AL R 2 I 225 SOk [9 ]

2.2.2 16S tDNA 52| & Z %  F Ak TIB-8 % 16S rDNA PCR " Hi/5 8| — B K /N4 ok 1.3 kb A &L H
B, BN s, W i BER /N 1258 bp, #2232 # GenBank, 751452l KX886805, H ClustalX
A MEGA #4317 50, Neibour-Joining ¥ M B R G & B W (K 2) . 12 W bk 548 X 3 Bk Bacillus cereus
ATCC 14579 AL K 100% . £5 4 T #k TIB-8 WTE A AR . AR 3 AR fLFRE 12 16S rDNA J7 51 43 #1125
e, LK BIRR TIB-8 %5 Ay AL 25 FU AT 1
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381 Bacillus amyloliquefaciens ATCC 23350(NR_118950.1)
100| |-:Bacillus subtilis DSM 10(NR_027552.1)
99 Bacillus atrophaeus NBRC 15539(NR_112723.1)
49| ———————— Bacillus pumilus DSM Z27(AY456263.1)
| Bacillus cereus ATCC 14579(NR_074540.1)

1001 Bacillus cereus TIB-8
Bacillus firmus NBRC 15306(NR_112635.1)
95 _|:Bacillus circulans ATCC 4513(NR_104566.1)

63 Bacillus vireti NBRC 102452(NR_114096.1)
Bacillus coagulans JCM 2257(D78313.1)
Amphibacillus xylanus DSM 6626(AJ496807.1)

67

0.01

545 I 5 PR 81 {EGenBank (15 5% 5

A2 ## TIB-8 16S tDNA 57t % % & A At
Figure 2 Phylogenetic tree based on 16S rDNA sequences of strain TJB-8
2.3 HEHE TIB-8 = K 40 i B B AR A4S 1t
0 40 0 BE SRR FO R 2 S R, A B-1L 3-
) ROBE T (JE] 3A ) FNAR P (IE] 3B) A A - A R R ]
77 1 Y 3 T L 2 S A o D R o
75 B P 2 P AL B, 6 W TUB-8 B R B-1,3-7 5 i
ECIRG, WARRERS A LT G . 2F- 25 2 W RS
2.4 EE TIB-8 B O LM AR M EE 4
TIB-8 75 1125 F A o 2 452 B0 40 400 7 07 kA ) 4 S 3
WA . TIB-8 %5 (12 IS Bk 2 3R U 4 B s o i v B 3 Ak TIB-8 ™ & B-1.3-3) SR AR 85 (A)

P (P 4) o 28 115 R Ik 26 2 0 0 6 S 4 400 ) TG ok & B (B)
ﬁ%ﬁi {/( , E.:m] ?ﬁ ,ré %%\i , i%?% 72 h E ﬁ{ﬁjﬁﬁ T% Figure 3 Production (.)f B-1, 3-glucanase (A) and protease
IOO%E/‘JM]%IJ%(%:{ 4), (B) by strain TJB-8

25 HmEk TIB-8 HELAMSAENMNEF L
TIB-8 45 S Ak A 40 T 3 PRSI & B, TIB-8 4% S Pk A X A A0 T8 2 T R A AR e 4 400 T 3 1
® 4 Eik TIB-8 AEMEY RN EE

Table 4  Antifungal activities of different antifungal substances produced by strain TJB-8 against Cytospora chrysosperma

" ] /% " ) /%

HEHRRIY  BEIRAEIY) R RE HEARERIY  BEICEERIY R
12 100 £ 0 a 100 =0 a 100 £0 a 48 100 £ 0 a 100 £ 0 a 76.08 + 0.83 b
24 100 £ 0 a 100 =0 a 78.26 + 1.88 b 60 100 £ 0 a 100 =0 a
36 100 £ 0 a 100 £ 0 a 77.02 + 1.08 b 72 100 £ 0 a 100 £ 0 a

IPDA I A K ) 1 B9 J88 )0 0

£ 955 TR (72 h);

B4 @A TIB-8 & & kA fig Ik K IR T4 09 47 1 /& 1

Figure 4  Antifungal activities of crude proteins and lipopeptides produced by strain TJB-8
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RE AT 0 0 1 A% R0 8 022 0 T T 22 ) ARG (BT 5) o 4 2 P A0 AR %) 4000 0 9% P B o 5% 7 I () ) 28 KT 528 W e
%, (EAR SRR R 8 m A B 22, 1555 48 h J5 Mk 28R 6 5] 76.08% (3£ 4)
3 i

AR ZF MR A T AR A L g,
b ol 28 04 A2 7 28 ST TR — RE AR EL A IR MR L 4
PG WG o 5 AT 2 F6L T TR B 00 1) 6 45 Bl ) TR
Fusarium, HZ{0J& Botrytis, J& % JE Pythium, %4y
J& Piricularia, 22 ¥ % J& Rhizoctonia, 15 B I H )&
Pseudomonas %5 A8 ¥ 95 i B 107 AR W 98 R B TR Bk
TIB-8 HA BRI AEPUSE EAE T B w g, HEW s =5
UERAE PDA AR RE A R0 M 3 1 A% B 5 2 90 1 119 A= B¢ H“ 1‘% H[’ 1 P
K, W REH] 97.42% (72 h), HAEM A K 14 - — .
WERLRR I L P R I TIBS g o MR TIBBARAR Ay fE i
N Figure 5 Antifungal activity of volatiles produced by strain TJB-8
VRO BB A A ) L Ay 22 oA A s D BB T 22 AR K
LGB . AR RS TR P . AR T . AR Ui T B AN ST AR 22 4% o 3 5 45 B T R I 28 4 R AE
Az PRAE AR RFAE AT 16S rDNA J3 51 53 B7 S 206 TIB-8 %2 Sy W 2F A AT 1

303 7 A A RIS ) TR A T A B i TR A A 2 AT TR L At o 288 2 R AT R 3R B R TR
PE AT B I R 2 — B S AR A A AR AR R A AR S R B 1 28 R R S B
W ZE FELAT TR ™ A 1 R R TE R R R E A S LR R A A kY . B
B 2P o iy W F B LT Bl . ZF4EREE . SRR . G DR SRR AE X S L 20 i R 2 il 1)
VR AL 3 2 2 5 2ok 2R i s it 11 4 B, S 3550006 D D 0 PR e B T, DT A s R s S R 0 KRR A
(26 B 2 FELFT R AR R 2 1 s 22 0 200 if BE 24 R s . CHANG 551K I A= By S A% 2 AT 1 Bacillus cereus
QQ308 fig /= A= Z FhPi F A 2R, I )L T BB A (i . HUANG 552V Hi 8 W5 R 2R F0 AT 7 28-9 fig ™ A
—Fh B RN G E A KN W Botrytis elliptica 3§ 05 & LT Bl . ASHESE & B0EFE 28 AT & TIB-8 RE ™
A B-1,3-% R WEBG AL OB, X 0] RE 2 TUB-8 JC P U8 R R (4% W0 T 422 T ) TR 22 7 A R TR 19 o 2 Ji TR =2
— o WEREZE TR TR A B AT AR AR A HA A B B D TR T, AR T S R ST R B AR 2 A
FETE BCO8-1 AN RE ™= A= JL T Ul , 34 BE ™ A5 RB A 80 il B JICRS 25995 17 2 16508 70 T 1) T 22 28 K 46 7 1
R E . AW TIB-8 JC 8 W 48 U 1 280 O e M i vk & 3L, O 2Ry B
ARG, f8 100%M GRS R A K. B TR EZEM YT, B 2F AT 59 i 3 %
AR R RE A4 Z R BRI B Z AR R M B Y Bt . SRIRAM 25 3 1 i FF 28 0 KT 3 NK1 B/ 4= A M
PR IE IR T . SILO-SUH 85 >4 p7 Yk I AR 2 64T 5 UW8S v 43 85 31| T2 JE 2 IR I T W) Il zwitter-
micin A, BEAT RN g B MR IE IR 1 Phytophthora medicagini W) 22 /£ K M T 81 & o AWF5E K B
TIB-8 WA IR HR B B A MG, ARSI R A, IR 3] 100% .

PR SR A2 2R AT R 7 AR I B BN R TG P T — K S ELAT I B O T P R R AR R AR
B WEDS . MRS, MRS RSB WS> AR 2 5 FE 2 06T 1A 0 Bk iR 1B B A 4 k1 I B AR
HUANG %520 5% ke BRI AE ZE AT B8 CLL 7™ A= (9 35 & 1 SR B A &5 1l JK 55995 18] Botrytis cinerea 7 44 A
. Nicotiana tabacum W Ji, 5 J& % 08 K& B R M AU 220 00 & — 5 i (DMDS) . KAI
S T R ZE AT TR Y R M AR B v IR TR A 22 AR KR T R, PR 22 RS . ABER
25 RRW] . Rk TIB-8 M4 A& M SR BRARLF M RIAZ B 2 TR I AR 4G, I 323531 76.08%

U RE ZEFUAT B TIB-8 IR TG PR . F0RR i) FLRE ™ 2k 2 AR A P RR IS e R, R T
FERB A . HET, X058 257K B TIB-8 [ AN [ 2 78 (1 410 5 1% 1 400 0 1) EL A b 28 I 285 4 38 AN 3
R, WG WAk S S, A JR] A S B N RO T BT R S S R E
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