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WE: W, RPRRERERY. FRFEB . B MR T RMARBE ( Fusarium oxysporum
Schl f.sp. pisi) ARBAMEIEA. £ B,. B, TRBRCESGRNHEER KL LA,
SHHuMEENGEREA. RASMRITER:. STREAFARLEEX, BE. B4R
HE RAFAHEAEFHERY. B4R ETEAERE. £KEH, FHAZ2EKRR,
WEERER ., Bttt B, B, KEBRTPEOSES IR 1795.53p/ml 5 1345 93pg/ml,
EE—MEHERES, H4TES%HR 103.5kD (B) A 127.6 kD (B},

XA FMRFWE (Bocllus spp.) B . B, HORRAEE, HENE
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Abstract: The antagonism of two strains B, and B, of Bacilus spp. againsd pea rool rol pathogen Fusarium oxysporum
f.sp. pisi was studied. The result of pairing culture showed that By and B, strains of Bacilius spp. had strong antifungal
activity te the pathogen. The colonial color of the pathogen changed from gray to white, aerial hyphas increased and en-
tangled into group after treatment with the cell-free fermentational filtrate of B, or B, . Observation under optical micro-
scope showed that hyphas and spores of the pathogen swelled and distorted with concentrated cytoplasm after treatment,
the spores could not germinate or germinated abnormally . A lot of vesicles appeared at the top of the hyphas, and the
hyphas stopped growing and broke finally, their eytoplasm spilled from the cell. The cell-free fermentational filtrate of B,
or B, strains contained 1795.53ug/mL and 1345, 93pg/ml protein respectively, from which two antifungal proteins of
103.5 kD (B, ) and 127.6 kD (B, } were purified.

Key words: Bacllus B, and By, Fusarium oxysporum {.sp. pisi, Antagonism

YR EEART, TRBRENEFRITE (Bocllus spp.). HMREHEIE
%, HAEEMNEREN. SHFERGNHEFETEAR FEY AR F 08—t
EHEVERTIEFRTRAERERERN ", Bit, SEEENIFENERER

"HEERERRBIEE (No. 0080761)
WMEBEH- 2003-04-09, #EEH#E: 203-07-20

WA R FTETUBC S 58P http://journals. im. ac. cn




-2 - HEWMEER 2004 ££ 31 (3)

A—FEBRTMA T TR KMMNEMRTE ., KREEAUERL. E4NESHYH
HRES, FENTERYREEFRERY . HEEY . JREEHEEES TN
BA, FLBPH B, . B, REEN 110 BRA BT PIERE, EXEHRK 13 5
WERABRHHEWHER, XIS 8 MKmGIR1E 0% L 1, BT, S8
O, HEEHNEEAEE. ik, EEURZREAEIHRE, AHAEEH
A9 8 AHEFIGTE AHE Ry WEIE T T B, . B, MITE LA,

1 #E5FE

1.1 ##
1.1.1 {#iAE¥: FRTFE B . B, HERR Y AEHERERBOTHARME, HREH
RBMAEH B HRE LB BE BRI T RIFT AR,
1.1.2 BEFFEALTT: NA. PDAGFRERF N GERMIRIE) (FrPik, 1998),

NB 3. F W 3. BAWS.0g. #EH2.5g. KEEZEL,000mL,

NYDA 555 : 4 MK 8. BERBH 5.05. HEH 10g. KEAF1,000 L,
113 A foFEFEEARFAZEFF Q%K. HIWZE K R250 9 Fluka #0
¥, BRI C-50 AP E _EEEN 4,
1.2 B,. B, . TEAMNEHSHERRE

¥ NABHEE{LHY B, . B,  3mL KEABE T, A 40mL NB HEFHH, B 26T ~
28°C. 100r/min #EPK [5 57 48h J5, BN49 B, 1 B, BRI, BH 1:20 LL), 4 B, 8
F 40mL pHS8.0 B NYDA ¥y FRiirF, 27 = 1C T LML 72h; ¥ B, 7 TF 40mL pH6.0
B NYDA 53e#, 272 1°CHR¥E (1000/min) YEHRES3F 48h; K32 £E4, 000 v/min &
A 15min f5, LERAAEMTES (BEFLE 0.220m) 38, BIELER.
1.3 B, BEETERES. REFEFHOABER

R, BEAESHERESYT NA. PDA TR O HELAE, HITR
FITRER R Tom ME D, WP E | LB T PDA FARF R ($=9cm), TEE PR
3.5em BB E F SRR B e 4 HUiE B, B 26CT R, sdGRTFENEMEBER,
T 3K, (1) FLEHESF: ¥ B . BSHRAREENT PDA TR E; (2) BEHH.
# B, . B, HAT PDA FAR S, 7E27+ 1CHAATFEEF 12, 24, 36, 48, 60h /)5, HiE
fERE . WER ., FAHERE B, . B, WHEREMMHIER.
1.4 B,. B, A AR IERERE L4 KRR

WEH BRI R 50.0% ., 25.0% . 12.5%. 6.3%. 3.1%. 1.6%% 7 405,
AR 2.5mL THFEOLAY, 5 10mL £ 45°C K PDARERE, BHGHHMAEHEHET
g, B26CHF, LIAEKMTR, EF 3K, WERRREXEH24E KN,
1.5 B,. B, TR#MEFTEARIERANERISE

EAEAET PDA P L, 26°CHER 4d, BILA 10mL KEKUETHE%R, £2EXKHE
SAHEEHRAT. B3, SME5SEEREKES, UEBEHA, 260K
., 2. 4.6, 8, IOhGBRATHESTARHS LE, Heges FidREet
. LIXEANME, B8 3K, BT . BLESEAMNRBVEFEL Motic Imagi 2000
BB A 16 x 40 15 MR R THR .
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1.6 B,. B, iEWRMNIRGARHEELNE

1.6.1 FEASENME. Z2EXH[8] . B B,. B, XHEHK 0.5mL M Sl & SH; R
A, 721 R4 e 595nm Rk, ER 3K, LKA,

1.6.2 MEEAMEL: (1) HBEEREEENNE: 4 PDA VR L0 InL 8- EH
B, BOETERPRIT, P mSEEE 100pL, 26°C T H5F 4d M M B
HE. BE IR, (2) HAEROREEYTE: S8BCHE9]. B 50ml B, B, XH#K,
A30%. 40% . 50%. 60% . 70% . 80% MM &4 B thr, N, B 4CK
4, %, 4,000 Y/min 8.0 30min, LI 2mL 20 mmol/L. PBS (pH6.8) #f#, HHrid
%, BRI EEOMEER, MERFEES, fesEhirafiE. 3) EEAK
dlifl.. ¥R 6g Sephadex G-50 B¥iF#, WG, ¥ (1.6 x30cm), A 3 &AM
PBS 4. B ImlL & 0% (8RR R EMINEEORIEH L&, A PBS JEM, W
b.5mL/Smin, W Ax B UEH . — B4 FIRM & KOiEHHE, 5 — 70 A PEGE000 #
4, REMERR.

1.6.3 MEEORSTRRGEENE . K, B FkHiT SDS-PAGE BRIk, ¥
b FEEANRE, EEEREBREL (CB) PHEHATES TR, AEESE LYY
AR AEEEE (10 MET/mL), 48h HFMERA KR, ERETESE.

2 &3
2.1 B,. B, SETRREAL. RIEFHONEER

Mg E LW (F1): REY #1 EF. BHFEFHOHNEEAR
RHEEFRZBNRENETEER. B, B,
MgEmmer, B NEBEES an i%#f:)'mﬁ W e M A
33.3mm, B, M B H# A 29.2mm, (mm)  Foss  (mm)  Foos
ERERNEAN ARK, nHEy PP 0 B3 B2
BRK, FIEACRERE, WRERER Sy
WM oOh EEEIESE, B RB 0 o
Kl EE®ESH N 45 5mm, 48 41.0 b 38.0 b
42.3mm, B[R R 10 3 B B AR 60 455 a 423 a

B012.2mm # 13, 1lmm. AT GE T RET
PiHEE R ENER, FIEYRERFEAANZHTHAER, WH THRRIAREK.
2.2 B,. B, EERAMETERLEKNRNE
FALEA M REE 2 KPR B, MREAE, Ba4RkEE. 5
STERME, HESEHEAKHEENEE, TARLNEHANERA.
2.3 B,. B, TEAXETEREER N RERIT
B MR, HS0% B, 5t B, TEEAM 2~ 4h f5, PEHIRBANEE
“ilgh, Tmt e, ERKEM (B 1-1); AH6-~8h, RAAESEHTPES
4, FEREETHR (H12), XKEEEAMRTERERE, REGHBEET
HEA (F1-3); 4HEI0h G, AFEAERR. MESETH, HoraMsEmsg, fu
ATHATENFEER. HEAEM 8" (B 14). Wiy, s, i
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At (B 1-5), TR TFIH ARSI N 11% (B,) 2% (B,), MMBHERN
87%, "I B,. B, LEHRHBMHATHE., WBETF. dLEFREERAHHS. B
BIEH (H1-5, 1-6),

1 B, B, KRBT LEAMAERNBMMNE (640x)
1 OBEHd . MMM, 2 WTPREE. FERER, 3 MZEHWRARAR. FAERESR, 4
BTERRE. HREMR. FERSE, 5 HEHN, 6. 7 E¥RTHEZ

2.4 B, B, fiEWAEMNREEH ELNE

24.1 HBEFERMHNE: TRBPESSEDHIHN 1795.53ug/mL 1 1345.93ug/mL,
242 MEEAKRLG: (1) RERESBRSTRANENRE: B M B, HFHORE
30% ~ 0% ENBERMERETHE K, £0%HWEBELARA, H¥ 70%HE
EMAEREED KB EONRERE (K 2), (2) Sephadex G-50 & /Z47r: B, M1 B, i
R AW Sephadex G-50 BEECH S, HIREMZE 280nm T RAE 1 4B B AT,
Z8 e HOERESRREEHEY S, 39 B, B, fIRERBHT IS H -HHRE
B (A3),

25
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2 8§ & 2

HIE M A 12 /mm
Ao

30 40 50 60 70 80 o
1 11 21 31 41 51 61 71 81 91 101 111121131 141151

WERENAE % t /min
2 REEAAESREREEORSENER 3 DETEHYE Sephadex G- 0 HEHTE

B, B By, B,
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243 HEEOSTFREAGEHME:. 2 DS

PAGE ( 4), B, # B, NELHH A &, 1 ..j
AFRAEIH 103.5 kD, 127.6 kD, TEHMEEY N e
B,. B, BA&ELHHAHBEER. =8
3 itig Bam

' 1213

BRERESILT BRI —EREE | p ReaEs, 2 SHTRERES,
MHREEAY", KA TEH/PT 60 D, FRB 3 B HMES
B,. B, fiHELHNATREAT 100 kD, BEHER
—MHRDIEY R, MR,

ZHBRNE: A 0%RREENETNREERIEEAR, AN LLERS NS
MEEHDLEASYE, RIRBERENTIEYREREESSN, TEESEHRCREYR,

HEVIAHERBEHBENIEYR P I ARNES, EFEIERIRFEREkR
RAEMMHBEEARE, ¥ASAFEHYRRECESHRY LRI EE P, B3t
VRH T E R EGE, kR REBERABREG AR EN G THRERERETR%E
RREBRMABMGEE, MAEEE.
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