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BORE A ARFE R SR AT ER. B
THYBR B AREREA 8 F, Bl KK &
W (T. harzianum) ,(GEREGE T. viride) JFE K
KB W (T. koningii) , # Ik K % W (T. hama-
tum) KRBT R (T. longibrachiatum) | &% K5 7
# (Gliocladium virens) . % A K8 (T. polyspo-
rum) MU ALK B (T. asperellum) XF 2 Ff 4 ¥
JRE R BAE B D . AR YR E A B A
F0 A 2 TR R A O AN [ o of] e i K
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— S 0 A B A0 A 0 A R R IR S 22 R e
5L DA S5 40 ) 280 B Ry S AR AR )
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12
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AT JA 3 B 1w T R Y AT
Iy B AL RAG 3 ok K RS SO B RN A o R
o T 25 0 TR B 0 A IR Gl i MALDI-TOF
T vk W AR gy 7 B g 1,046, 1,47 A
1. 49 kDa, I Xf H & B W2 21 i #E 17 73 . Eliza-
beth"*™ )\ Bacillus cereus X% 4 25 15 1) 4%
THEN 2.7 kDa B §L i & H . I il i Western
LRGP R E T, EREED QR E R R
SRESAR ] 1R AR T TR 7 ik A
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Xof H R AT %58 A W) o R R ST AR g
ali {53 4> T B 4 35. 4 kDa i H AT 40 B 16 M 1
PUEA KD, 52 Mk DY 6E A K R Y 2 BRES
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9 D TR X IR 35 55 v+ B0 TR R 10 B A AR O R
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SEUY A T B B AT T AT LA 2 3 R (phena-
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trin, Prn) | B 25 &% ¢ i # (Pyoluiteorin, Plt) | &
P (Pseudobactin) |, B P& = 4% i il ( Tropi-
line) 45 Z2 Pkt /N 22 4 i T | B TG A 28 905 A1 L A
AR A8 5 T 45 22 i JBL R B AT A 800 R A e
AR B T 2% BH 0k DA AR v i 3
TS M B AN IR AR ] b — 3R 43 SR K I A R
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AR B RAP K VE 20 LR A
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BEZWMAEY RS 5E LT Bl p-1.3 &
WG RN AT AR R
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T 200 L 5 e Tl e HC ER A A UL . AEHTAE AN
WA AE A A LT T RE L B-1. 3 A R L R
Tit | 2T 2 2R Tl R A 3R M I R S A L 00 o i L TR 1)
20 I B R 53 DA T A T S5 IR A1 il Ok R fige s i T
PR RE R, WEE R A 2F AT T (Bacillus
brevis) M AR ZEMIATH (B. licheni formis) FlAL 2
ZERIFF IR (B, subtilis) B y™ A4 BA 4 % JL T 5 AN
Fe RMERE 1 I LT R RS L JF X KR Ll S L BER
F/INFZ S5 AE ) 1 22 oo Dt L T AT S50 1) 400 1 £
FA YR HRTE R R R LA LT 5 S A 0 2
AT J2& B. chitinourous, H B # & B. subtilis,
B. coogulans, B. megaterium . B. licheni formis.
B. thuringiensis, B. cereus, B. circulans, B. stes-
rothermophilus, B. pabuli %5 R £ 2F 0 ¥ &
FEL
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WFoE R W, 2¢Ot M B L #T 1 ( Pseudomonas
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XA A A AR 1Y i Pseudomonads W94 Bl
MR SRR R G 50w M (ISR [ = 2B, A
Wy 2 T 35 P 7] (biosurfactant) J& fx It & LAY — 2%
HA AP ST BT, 508 BT 1 i
TR AR AR Y AR 3R T MR AR T O T AL
SRR 5K T TE A MR P S AR T A AR
T B AT . Souza? ' X 2 Y6 AR B M 4T B
P. fluorescens SS101 WHIF 5T 3 B LB 1% JBE Sl 25~
50 pgeml " (Y4 4l A W) 3 T TG P R TE B AR 5 1
T UGN JE IR S RAE . SRR UE
BNHFAE30 s NIE B2 B W] AN L 60 s J5 il F
20 L 2L A6 2R . ARk AR I ik B
SS101 Btk *f i Phytophthora #1 Pythium 3| &
R A6 I 11 S T A AR 4 B0 B IR A8CR
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Metabolite Species Produced by Biocontrol

Strains and Its Resent Advances

CHEN Xue-li

(Soil Fertility and Environmental Resources Institute of Heilongjiang Academy of Agricul-

tural Sciences/Key Laboratory of Soil Environment and Plant Nutrition of Heilongjiang

Province, Harbin, Heilongjiang 150086)

Abstract; This paper summarized the research progress of active ingredients metabolized by biocontrol strains in

the respect of metabolites species which has been utilized in plant diseases biocontrol. The active ingredients

mainly include anti-peptides,antibiotics and its secondary metabolites and some kinds of enzyme.

Key words: biocontrol strains; metabolites; peptide

15



