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Abstract: The Bacillus has wide antimicrobial spectrum, which has intensive inhibitory activity a-
gainst bacteria or fungus caused diseases, thus confer them high potential biological control value. In
this paper, the 21 Bacillus strains were fermented in shaking, respectively, the extracellulary meta-
bolic product were precipitated by (NH,),SO, salting out. The antifungal activity of the extracted
substance were determined through cylinder plate method against Verticillium dahliae Kleb. The re-
sult showed that six strains had bigger inhibition zone and had evident antagonistic activity. So these
strains were selected to be further tested. Selected six strains which had highs antagonistic activity,
their antagonistic substances characteristic, such as stability to chloroform, proteinase K, trypsin,
pepsin and heat were analyzed. It was indicated that all the substance were sensitive to chloroform,
there had no inhibition zone appearance.
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1 #HB5r7%

1.1 ##

1.1.1 #HEEH. KWREE (Verticillium
dahliae Kleb. ), V-190 B ¥ . F M+ H & (Ba-
cillus spp.) 5 ¥i 4 W : B B BDT-25, BNT-26,
CJT-2, DHT-12, DHT-13, DHT-16, DHT-27,
DMT-3, HNT-2-113, JJ-5, JJ-102, JJ-134, LBT-
261, LBT-330, NCD-2, NZT-2-7, NZT-3-89,
NZT-50,SP-8-2,70A-7,80b-2, 3k 21 #k, HiRXE
PR35 i T b8 AR 2 B M A R 3 B T BT AR AR
B SL 0 ELRAF .

1.1.2 FHFEE, LBEREFRE BTHRIHAE
FHRIEFSHE R NB BRI HE, BT
WA KB ; PDA B RE, AT AW E T
FEAF P E SR ES

1.1.3 &%, BB K.JEEA%. B8O,
% AMRESCO A &=,

1.2 EBFH*E

1.2.1 BHEHGEYHHE. BERERF
RIS EE 2 SR 7E LB BRI R R L,
30CH55% 48 h, PRERBPBHEHEA THEA 50 mL-
NBIEFWA 250 mL =F M ,28 C.170 r »
min $ SRR 85 5% 48 h¥, RBEW 0> 20 min
(6000 r » min™), X LIEW, MABKRRE =
S5%M M E,4C THE 8 h JF, B 20 min
(10000 r * min?,4 C), YW pH 7. 2 BEER
0 5% VR S £ , 4 TR) B R h 2% v VS BT (8000 D)
2d, B%ETHR. BF-75 ClkffRA. ABiREZ
RS2 0. 22 pm FRALIEIE T B8 HIAL 3 g
L' HiEYER, ATHEER s,

1.2.2 #IEYHMEEENE., BRXWREHE
#E PDA 4R I 25 CH#F 7—10 d, B HE AKX
BHEIBRE T, B FTEA 100 mLPDA ¥ {555

E=fMm,25C.150 r » min" &M TR G
#7d, BEESHLBIFRERSS 10° MM
F e mL' BRI H .

B 2 mL T BEHMA 100 mL Bik)5 4
ZF 45 CZA 1 PDA sk, B4R, F 25 C
BFEAR HBREE TR, RAEELR LYY
BB LB IR (SME 6.0 mm, 4R 5. 0 mm, & 10
mm ), 3 M EGNIFENEAEY BB 100
pL, BRI EY S 3 AN ER, UL AR REZE o
WRXTHR,25 CHigR 3 d, W AR E AR
B I ENEEER,
1.2.3 HEYHREENE. DMEHHRE
M. HEWA pH 7.2 BERE B W AR, W
Hh3g L', 5EBANBERG A 60 min, B
LB KM, RREEAGERRE, R4
RIBUEE W EER BR WE B e, 2) &
HEERES., HEWHA pH 7.2 BiREZE PR
VAR RER 6 g L, A UMA SRR E R 1
g U'MEAM K. REAR.BEAE. By,
BAWE N 0.5 g L, HIEYIE R 3 g L7,
¥E 37 CTFALH 2 h, DARHIEEALIR A Hi B8 Y IS W
St B, W E MBS, D)X HMMBEE. W
BEHR3eg L'MHIEYEW, & 517 40C,60°C,
80°C,100C,120 C T 4bH 20 min, PAARZR4b
FRAGRE 5 At BR WU B R A,
1.2.4 HEEAWENE, DATHRERR.
&KW EN FRB. W10 pL W FREBS
10 pL BDT-25 B EWHEH 0.6 g« LDHIERA,
FMBER BRHEE T, EnHER, BB KIEX .
DMELERKNER, HERXWRERHA TR
WoRAEEFRERFHER. B 10 L HZBRS
10 pL BDT-25 W HEH 0.6 g « LDIERA,
Mg R Bk E T2 R E N F IR,
B BB AY , TR K RN B

2 ZER G
2.1 WUEEERAEEKROEE

X 21 BRIG DU AT R R B, FIR R B U1
V€ R BV P Y B B T, 8 A b X IR 2k Y B i
BYRMEEE. S RE I RERABEHA TS
HMEEE LR D, LM KW EA
FHRMBEZ KA K, HHH % BDT-25,]]-5,
DHT-12,80b-2,DHT-13,]J-134 ¥ #i/E &,
YRRk — R R
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1 BoHBREKRONEIR
Fig.1 The antifungal effect of the antagonistic bacterium strains
®1 SHREGEBEAEWWEEENE
Table 1 The antifungal activity of the antagonistic

substance from the antagonistic bacteria strains

E#k 0B B P E A/ mm
CK 0
BDT-25 18.38
1I-5 16. 88
DHT-12 14.75
80b-2 14.75
DHT-13 14.25
JJ-134 12.50
LBT-330 10. 25
JJ-102 10. 25
SP-8-2 7.50

LM EE ERETREFESE 6.0 mm i,iEH 0,

2.2 MEYHERSH

2.2.1 EYHNEGHREE., ENEEN
MEENEMEEREGE 2. FEREYLRE0
AR EHEAEME R SR, HHRE X &
HUx,

2.2.2 IIHYNEABNEENE., HBYEE
F AL 2 /5 ) 10 B R M (3R 2), BDT-25 Bk
PLE W 3 F R B AR R U, LR TR
TR BHRILEY X B E B B8R,
DHT-12.DHT-13 M1 JJ-134 B Bk P 86 4y W 5 55
HEUR, 24 EEEER  HES2EAmL
HSIEE B TR, BARE TR EE,

2.2.3 iEYHHEENE. HEYEBE M
Ab 3 JE W 2 B0 OBE TE % (3R 3) ., BDT-25 B #R#E
LOCHBEMNRBROSIEEME,60CU LRE
WIS TE S 2 TR BR 115 EARAL, HRE K
120CA B EHEMELIIER; 100CAHF R B
A IEMEMAE J7-5.DHT-12 # DHT-13 & #k; ik
it 3% 80°C AL FRIR B I TE M B A 80b-2,]]-134
PRk L BH BDT-25 B MR P B ¥ X AR 8, T
JJ-5 BERR DU E Y 0 B B R B MR BOR

F£2 HEYESGHNEABLERONEEE

Table 2 The antifungal activity of the treated antagonistic substance by chloroform and proteinase

- W B P ER/ mm
CK EX EHEK BRE F g GEAEL:
BDT-25 19. 30 0 0 0 0
IJ-5 17. 00 0 6.21 7.01 0
DHT-12 15. 33 0 10. 00 0 11. 00
DHT-13 15. 01 0 6.51 0 12,51
JJ-134 13.10 0 8.16 0 12. 50
80b-2 15. 65 0 9.00 7.04 7.98
£33 HEYERLERHNEEE
Table 3 The antifungal activity of the treated antagonistic substance by high temperature
— W EFHER /mm
CK 40 C 60 C 80 C 100 C 120 C
BDT-25 19. 25 8.25 0 0 0 0
JJ-5 16. 50 12.75 9.50 8.50 7.46 7.25
80b-2 15. 50 13.25 8.25 6.50 0 0
DHT-12 15. 25 9. 50 9.75 9.50 7.45 0
DHT-13 14. 00 13. 25 11. 25 11.25 7.57 0
JJ-134 12.75 11. 50 11. 00 10. 25 0 0
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2.3 HEEEMHENE

2.3.1 HEEAMN KB EMFHRGEN.,
HEEALRRWREE I dE. EBHETR
B, RAREZHIEFHRGEME, S BEFRIREF
MAAR, ARRERYER;HE 4 d ERFK
B 40 B 22 Y A R TH R L A

2.3.2 HEEAXMAKWEEEELAERK MG
fEH. ERBETWE, A3 dERWBHEE
B 22 T s B v R B K 5 3 W B PR A, DR AR R 4R
WRYH L, AW K4 d G, BL TR &
HHCR Y B , W 2 R EEE TS B B, 4 f TSt
Wio BGET, BT IRRIFFEERE LBATEY
MEE. 8 dS7EMEEE R B o E2ZH RUE
¥, 3 B BE B A A 2 K RS % R T B B R K

3 itk

H M 1952 4F Babad % A B 2F FAT B4 45
FWHrBHIEKRCIR, gD BH T 20
BEMRE  EMYRENEDBE LBR BB
o AT &T

AHREPHBEYNRSREBEORNE
BRI AT, 2 B R A AT B R B, H
6 MEMRBIMBRE T YN V. dahliae Kleb. H
BORMHEDER, SR EYHITEGRESE.E
H S E M AR E R T, S R I Y X
AR, 2FE A K JREQ M B E AL
S TE MR B E T M, XHERE B 8UR, IE
X EYEEASRETTRBER K. MER
FRRR RO =Y T M E R T BB B
FHEY R RAEE XY R, MR AR E A
AP RE AR RARFRIAL R,
WA EFEPIEARRAERESRE R,

MHEY R AN AN RERY, HEEA

LA 900 7607 R P A0 A (o B A TR S A
FH DA TG 300 51 A IR 1 A T A DR I T AR DAy A Bl
FFA T BRREEER. A ANEHE T
AL EEER, RN TURER  — PR
N TR E PR IR G 2 R Y B 1 Al
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