G d Fw 2017,26(10):1537-1543
Acta Agriculturae Boreali-occidentalis Sinica

doi:10.7606/j.issn.1004-1389.2017.10.017

W4 R H 39 :2017-10-18

[ 2% Y R s dE - http: //kns. enki. net/kems/detail/61. 1220. S. 20171018. 1733. 034. html

A5 SF1103 .SF1104 5%F 35 I\ k% 2595 I R £ iz H

RS AT

. frE. e F

CBR P 48 A Al BF 5 BT RV 4 il LA R BT b P RS2 B B AR Aol ol PE2: 710600)

W OE CARWIAR R SFL103.SFL104 X 8 JIURS 2006 1 09 15 PV AT L SR TP ARG iR 3 L 1 22 TR % 1M1 9
T IR T A YURE J7 SRR S P W Rk 23 BT A B TR A 7 R U A A O e R B 20 B
XA B B BT AL, S5 IR & 2 kA Bl B R I R AL B TR N B 2% 45 9 TR A R A T R R O R R
H 32 BRAE BT B RE I S I E A S L AR R . A1 . SF1103 B AT B/ L SF1104 REZX LG B s &
AR R TR G TR AL B B R B B 23. 300 BB B IR LR 29. 4005 R R B IR
AR 25. 9% Bk #) 77.8% . L7 SF1103,SF1104 % % JIAK 25 05 1 H A BOm 3 PL e 1. AMLAE A
R I B TG 295« I EL X S B9 A I (R BE AR T A SR — 25 O 2y A B T 50 7

KB AR B IR 2 R W PUVE
hE4SHESE  S436.421.13;Q939. 92

BT 28 g i — ™ H R W) BT B O
Y 1A% 5 TR R S LR A b T R A R R T
PRAF L, R BR B PR E 25 1 5 1 3 2 A B0l A 22
(9 K 5 % T . HOR AR Y R R T ik 8004 ~
90261 o AR IR R BT TAL 28 955 B IR 10 O T
B AB AR T G LB A A R A H 45 IR L BR
PR L &5 40 10 22 ) B 16 R A5 B 4 [ BUR A9 3% i
KIE,

25 MOAT B G 5 25 B AT B8 (Bacillus subti-
Lis) W5 5 28 MO AT B (B. cereus) | fi V€ ¥ 2F MO AT
(B. amylolique faciens) B it ¥ JIN A 25 5 20 K B
2 [ i B AT B 0 2 A A PR AR L T s
TR ZF MURT TR i AR 7 T AR R e AR AL AE B
WF i A I B IS 1 2 0F 7 R, N Al
A A G R At B IC RN T o AELTE S B T o T
) 70 149 L ) 2 B R 24 45 [l s B0l B 3
AE KT 10, o™ o i) 24 LA Al AR 7 v i B2
. DR AN W U B 45 T BE D 5 BT )T BR
S5 030 M 5 | P (R] S 58 RE ) 9 00 15 BT TS 0 R Ok
It % A By il 300 6 =2y 1

Ry 3k — A0 WY B ik D€ B 28 M AT TR (SF1103) A1
il 5 2E UK BT (SF1104) 2 M A= Bl 18 X 8 IR 25 9%

KB 2017-01-12  {BEBH:2017-04-17

XEIRESB A

XEHS 1004-1389(2017)10-1537-07
BRI 5 A L R v 2 5xt i I 84 B[] 486 28 977
FIAR A= ROR AR SR IX 2 BR TR A 15 BT 1R BE L 43 b
F8 3 P 5 L 00 B S 4 I A AT WS L DL
R A A B TR R Tl A T A R
et .

1 #8575

L1 s
A 7 T BR < iR VE A 2F M AT B SF1103 AL B
ZEMUAT A SF1104, 273 B F i 28 B TR Pr 1 8%
W R B« B INRG 25 9% B (Fusarium oxys po-
rum f{. sp. cucumerinum) , /& H iR E H /N H 1
e n] 5| BTOR, 220
Bi#2 5L PDA Bi 3R \PDA Y3 (g PDA
AR s NA $5 35 5 NB 85 32 W% Ch NA A
L) . B IR T S IO Y 2 i)
BUNFP 7 OFTE % 2 57 IR T IHE R 5/
WA RAHE .
ZWR(w=90%): FERARZ A RAH .
P21 < £ 1 R L T B L BRI B A A
Al 40 AL R R A R A PR D 5 R
S R T T Y 2R B R e i S o3 A 1K) 2

7
V=

EETB . B4 40 B AR T 21 (2016 NY-189) ; P52 1 4 b B A1 i R LNC1314 (1) ],
FE—1EE WU L BIWFSE 5L WS 5 0 2 A AZE Y . E-mail: myszhwj@126. com
BEIEE RFE. B R R T R AEYIEAR . E-mail:xshyl389@163. com



« 1538 i A 4

O 26 %

[ it 25 4 AL R A BR A A

1.2 REHE

1.2.1 ABASEASEZRAORERMER N
AR U6 2 SR P P MR 0R 85 9 LUW R B N
FEOR A K AE PDA P AR b A K R4 09 9 J5E 4T
B AR 6 mm (1 BARR K TR B 2 TR i PDA P
M e g [e] B 7 345 P 8 R 4 10 AR By SR T
FESFAR e 2.5 em AR B 4 A AL DUOREEFR AR B
B R X R (CK) .30 CH535 5 d J5 WAL IF I 4955 5
V8 B L 1A SF1103 Fl SF1104 X695 Ji 14 4
AERIME R A EL 3K, MHER= IR
EHA—HEEER/CFREE ER—6) X
100 % S LA Ry mm,

Az B R R RV B A IR W 2 TE SR H
85 M S0 f BTG 25 05 A TR A (AR 6 mm)
A 5 o TR BT Pk — 38— 2 42 A 50 mL PDA 1%
FEW ,30 'C.180 r/min RV IE S 2 d, B/ b= 1
FEW WA T R 22 A K. LI
FE B PDA K 35 WA IR IE 3 IR A

Az B AT %) 3% TR AR i TR 0 YRR T Aty 22 A

T R 052 S8 R IR B B B2 A 100 mL
NB 5559 .37 C.180 r/min £ JK¥RZ 555 2 d
Jii»10 000 r/min &> 20 min W& FEWR. FF
W2 0. 22 pm AL UE B BR LA, 4 CokAE 12
. WIREE R 5 ~7 d KT ok
PRI 7K 0 1 1l A 0% FE 3 X 10° mL T R TR .
B 0. 05 mL 88 m A IR M3 Fr, 55 m A
45 i A 7 DR IR TR R R R IR, T K T IIL 30 C R
B BE 3% . B B 08 2% 0 09 B R L. 0 IR R T
BRI A B TCH K A E R 3 K,
1.2.2 ABREERS WS EOBE
PERS I B A By DA 422 A 2R RS T ST Al (A T B
ky 8 g ¥ T 300 mL 748K, 115 C KB 10
min.B: B 8 g MZ&IH/KE A E 300 mL,121 C
K 20 min, A 5 B35l K JFIRE) .30 CHiF
3.d JEWLEE, 77 AN i WY R Y R RE T AR AR
I .

JUTT 0 il 37 A A 00 % 2 B O 422 T D AR
PRI T3 0 M — B R A0 1% 9% 2 (B IR — A %
1O g b 0.2 g KA BMREE 0. 2 g.w=1%
FEARARIL T B 100 mL ., Bifig 20 g . Z& 487K 1 000
mL,pH 7.0),30 C¥;3 3 d. WA 7 B 1B i )
fer= A LT R

RO R B IS VA A B R A R AR

it 7% VI 5 P AR (R R 10 g BEEEKS 10 g R I
TR 10 g WA LB 5 g B R A 1 g. 31
JI§ 18 g,pH 7.0),30 CH:FE 3 d 51 1 g/L Wil H
ZLY¢ 1 h B ge i . #2141 mol/L ) NaCl &
1 b B4 UL SR AT 325 HH VB 1) U B 7 A 21 2 R il

B-1 . 371 SR M il 1% 1 RS I < o A= B R R D R
R T W SR B IR s R BT AR (R B 1. 0 g AR
ZE¥ 4.0 g K, HPO, 1.0 g.Na, HPO, 3. 0 g, % i%
W 0.06 g.FeSO, » 7TH,0 0.5 g . Billg#H 12 g, 7%
7k 1000 mL,pH 6.5),30 CHi3E 3~5 d, W5
PRI % J] B 0 A28 Ak, P b ™ AR T 8 K i3 B e
0 ) 65 7= A B-1, 37 Bl

7S W 2 TR T P A I < oK A B TR 4 A 10 g/ L
B KA (pH = 7.2~7.6) K3 2 d 5
A 3~4 % & Bt J5 B A 3~5 mL 15| Wi 5
[CTH R ERPEE 8 g T 760 mL WK (o=
95 %) A1 160 mL ¥k &k #2 1. W 1Al 78 £ fitk 15 5] W 3
FI ] 7= A 21 8 PR AR B 2 LI B 8 7 A i Wk O TR

PG RR IS A o AR B A R R
TR E - LA W :60.5 mg B K SIET
50 mL £ B T /K + 10 mL = # & % &
(1 mmoL/L FeCl; « 6H,0,10 mmoL/L ¥Z g K
HHRD+72.9 mg CTAB ¥ T 40 mL 25 F K,
R 3 ANE IR A E A E 100 mL,pH I E i,
121 ‘CKB 20 min, B ¥ W :30. 24 g Pipes fil A
900 mL WA ¥ 3, pH 6. 8,121 ‘C K 20 min,
ABIRIRAFEIA T ],30 CHigE 3~5d /5
B2, TR 7 5] 16 B8 77 A A7 o €0 2 Bl 3 I B - B Ak R

il Tl 0 ARG T < 21 B T A SR R A
-t [ Cay (PO, 4 g, % B 10 g BB H
0.5 g.KCl 0.2 g.NaCl 0.2 g.(NH,),S0, 0.5 g.
MnSO, 0. 03 g, MgSO, « 7H,0 0. 03 g, FeSO,
0.002 g . Biflg 20 g . A ZE 1 L,pH 7.0],30 CH;
F& 3~5 d J5 WL, A BB P2 A W R Z W B A
il Wi VEH
1.2.3 aHF DG XEAMNE S LG DA THN
AEE R0 B s AR R R A m (2
D+ mOK) =10+ 6 $£5) PR AH 585 W WK 53
il ol 22 &k 1% 97 5L, 500 mL = 3 & 200 g.
121 'C KA 30 min, ¥ 15 77 bF 0 38 JICAL 282 9 1A B
MK 2 Bk = M, 30 CHigR 7~10 d, fF
2 KRB #HH

A B TR AR A g o R R TE R 2 M AT TR
SF1103 52 2 M kT i SF1104 3 A NB 1535 5t



10 19

X SCIR S AR B B SF1103,SF1104 XF 35 JICAS 25 955 1 1 15 Bt A

+ 1539 -

(500 mL = ff i3 & 200 mL),37 C.180 r/min
PEIK}E # 48 h £ %] SF1103 5 SF1104 4 i B
s B A WAL SF1103 F1 SF1104 2 Ff i 771 45
R A 5] B — 5 IR A AR B B R A 00 T
HIH=>10° cfu/mL,

A T4 5 50~55 C R IF K ZFhY
10 min. 3 6] A W g 3 LB 22 47 . 5 1 45

BNE B A DB R 0% B A el b B K 1
T MO A+, BB AT ARG 0
121 CE K 1 h, g, ¥ 518 A NH, H, PO,
FNH, ), SO, P& &2 0. 28 g/kg.

G A N B R A I TR 25 o 22 Bk
ol 708 200 47 5 4 A B NE 1 s o G TR 252 9%
B :m(HEHE)=1:50, FHMILE S5
#H.

ARBEWIRE . F 2016 453 A 11 HEEF 4
ANF AR TR L kg, B2 I B R 3 RLAN T
RN T 5 T 25 bR ic 0 B L AR JE I KCOK 2
Dei . XFHRZ: O RRE B b AN I R
B B AN TE AT 6 2% B 3 AN TE AT A2 9 B 3F 5 Ak
L A b e 1 8 BE R Ut A5 4k 24 B 36 A ik 47
AT AN B 2.3 4 FH R . T
FEREH 3 KA 9 K 100 £54: B B R &
TR B 100 £, A 2005 B 4 107 ofu/mL) 3k 47 ¥
i, BB FP 7 30 mL, #& A0S 45 33 KA B I
T RS B AL 107 ofu/mL) X ) 0 3 I it
FTHEAL 5 mE -, BB 50 mL, o b B 2 fif
SF1103 B 71 . kb3 3 ffi ] SF1104 1 7 . kb B8 4
ME AR 4B 5. 4 Rty i £ HEw I £ W
R4 10 kg EREGRIN 0. 55 g, £ 4b B 4% 5 L4
BRHEAT 0 A AR Al e T A R K AT L O
WG L. 4 A 12 BIFRIER SRS R
R, BOBEELE 3K,
1.3 HIEHMH

K H SPSS 19. 0 #4524 B 804 L R F B

5 1% 2% (Duncan’s ¥ ¥E(7 2 57 HPER T,
2 R4

2.1 £EPEMENGERENAEER

R X ORE 3 B 5 SR i, 2B B I SF1103,
SEF1104 X 55 JIAY 22 95 T8 1Y A= 4 B A 580 1y 41 )
YRS W9 J5 B 5 A B D) B T S AR
SF1103 5 SF1104 4 #0 1& 3 4 5] 4 70. 9% A
T4.5%(F D).
22 APHEABRMNENMKEZERERLESAX
BRI

il VE By 2F ML AT B SF1103., A% B 28 M AT i
SE1104 A& BH 1 40 1 25 RS 25 9 0 B 22 19 4= Kk
B ELI0 R R 2 (D) o R T T 22 A By
AN Y57 N N N DA S R Y
Az AR 5 SR AT 3 Aok 200 L RE 20 P B T
TR NN 4 N =
2.3 AP ENBREAEZBERNELNHERE
MFHAMER

Az B AL A T B 2F LT 1A SF1103 55 4 20 2 ffg
FFEA SFL104 By IR T 1A A T 8 5 0 it T+ 3
KI5 o DR 1) 67 B ™ R R AR
AN RIUE 2 NIE (el e VB R T I w75 | A Wl R U
TR 2, ERKEFEFIE K 2), W, 3k
SF1103,SF1104 fig 7= A= i A0 30 1 5 XAk 25 9 6
60 W & 3 T 0 B, X T M T I 5 E A R
E— 5T .
2.4 HBHE SF1103 5 SF1104 55 144 51 7= 41 19
ML 5

53 M A= B R A UE K 2 B AT T SF1103 55 A 5L
ZFMIFF TR SF1104 (1 7 B F0 7 o A AR 4 . & B0
SF1103 fg 7™ A M 4 25 F1 G 5 25 4k 2 il 26 1 il
S5a% RN AR GEWE EA/ % EE.
CHE /D)4y 3k 8 5. 6 5 2. 7, 77 il g J) &80
B i wh s v B g wi e 714055 s A LT BT g AN

F 1 HEHSF1103 5 SF1104 S HE N A ZREE L EKWIMEIER

Table 1 Inhibition of strain SF1103 and SF1104 aganist mycelial growth of Fusarium oxysporum f.sp. cucumerinum

973 ST ¥ ELA2 /mm

A b5 Diameter of F. oxysporum f. sp. cucumerinum R/ %
Biocontrol agent Inhibition rate
di d; ds SEHI{E Average
CK 61 59 63 61.0 —
SF1103 21 22 23 22.0 70.9
SF1104 19 21 20 20.0 74.5

T dyde ods ¥R E RN EE

Note:d; ,ds ,d; were all repeated measured value.
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A.SF1103;B. SF1104;C. CK
Bl 1 B #k SF1103 F1 SF1104 ¥ E MK ZHRE B £ L B IR doX)

Fig. 1 Inhibitory effect of strain SF1103 and SF1104 on F. oxysporum f. sp. cucumerinum mycelial shape(40X)

A. SF1103;B. SF1104;C. CK

B 2 E#k SF1103 5 SF1104 3 # N4 2 7% B 7 8 & B0 5 50 R (40X
Fig.2  Inhibitory effect of strain SF1103 and SF1104 on F. oxysporum

f. sp. cucumerinum spore germination(40X)
1. 3~ SRBE M ; 7E B Bk AT MM kA K. K 3LE3),
AFEm LR . SF1104 FAERE ™ AEMAMERRE 2.5 ZRFEHRLE
5 e YRR, HAE BG5S T 4R R A 7 R O I A5 AR B Y R AR Ak B 4 G A
BIIRE] 5.4 5 4.2, M RE T B0R BB R R R, BRI BAD S A 5 A i 2 1R X A B
B IE R R RE 855 s Ry= LT B An g-1,3- e, O 5 (90. 0%0) Hoxf B4 (66. 700) 32
HRMENG N B BEE M, R I LR (R 2, 23, 3% WAL T CERIVA 60, 000) 5
%2 H#k SF1103 5 SF1104 /=& 5 #k F
Table 2 Protease production levels of strain SF1103 and SF1104

HA/mm Diameter L EX
ks Enz ducti
Strain — yme production

di/Dy dy/D; ds/Ds dy/Dy ds/Ds d/D coefficient
SF1103 28/5 31/6 27/5 34/6 32/5 30.4/5.4 5.6
SF1104 32/6 31/7 31/5 34/7 34/5 32.4/6.0 5.4

I d. BV HAE: D Wik k. FEs.
Notes:d. Transparent circle diameter; D. Colony diameter. The same with table 3.
£ 3 &k SF1103 5 SF1104 7= 4 4 £ Bk F
Table 3 Cellulase production levels of stain SF1103 and SF1104

T/ /mm Diameter hd EX
ks Enz ducti
Strain — yme production

dy /D d> /D> ds/D; dy/D, ds/Ds d/D coefficient
SF1103 28/14 31/13 30/12 32/8 32/9 30.6/11.2 2.7
SF1104 28/7 29/6 28/6 28/8 30/7 28.6/6.8 4.2
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A MM Protease; B. JUT Fifilf  Chitinase; C. F 4t Z if  Cellulase; D. B-1,3 # R B A -1, 3-glucanase; E. E 8 % Sid-
erophore; F. f# B 1%  Acticity of decompose phosphorus; G. Bt Z, iz TAA  a. SF1103;b. SF1104
B 3 HE#k SF1103 71 SF1104 7= 7k f# B8 5 % & K 51 9 B9 & 48 T

Fig.3 Activity of hydrolytic enzymes and secondary metabolites production testing of strain SF1103 and SF1104
30.0%, b Ab FE 5 (fb 2= B JA 4l 60. 6%0) # o\ AR RIRRI S A EE 1B IR 41D IR £F 7E 3
29.4% (R 4. WH 2. 3GEMPE B MAR 25 RWERIE TR EHES BN AERH T
DR AR S B 1 AL B S E] LA A 3 W& 25. 9%, it JH B — B8 ) 19 A By 41 4 ) B
25 H MRS 100 A4, 23.8% 5 24. 2%, TMiMEAE S HER M A4S

ST AL B AR A AL AR B A B AR B IR AR A AR A T B 2

x4 EPEMEENHERNIRMHN

Table 4 Control efficacy of bio-control bacteria on F. oxysporum f. sp. cucumerinum in potted test

; By 36 45 e WAE  MEHREC KRB R/ Y o, B/
4k 7 i B Control Seeding Emergence Morbidity Emergence kﬁﬁﬁ% Control
Treatment Pathogen Morbidity .
method count count number rate efficacy
CK J&  Nothing Jt  Nothing 60 40 0 66.7 C 0 —
Treatment 1 E. oxysporun L. sp. J&  Nothing 60 36 12 60.0 D 33.3a —
cucumerinum
Treatment 2 E.oxysporum f. sp. SF1103 60 12 4 70.BC  9.5b  7L5b
cucumerimum
Treatment 3 E.oxysporum f. sp. SF1104 60 11 1 73.3B 9.1b  72.7h
cucumerimnum
F. oxysporum {. sp. SF1103:
Treatment 4 Cuctmerinm SF1104— 1.1 60 54 4 90.0 A 7.4 be 77.8 ab
Treatment 5 F.oxysporum . sp. ZHAR 66 10 2 60.6 D  5.0c 85.0 a
cucumerinum Carbendazim

L BAEN 3 RE LR AT, [5G A F/NG 78 %R 4 Duncan’s 35 86 78 P<<0. 05 /K P2 57 W 3% . [ 50 508 J5 K R K
57 R R 24 Duncan’s ISKR 01 P<70. 01 /K 22 57l Wb %

Notes:Data in the table are averages of three repeated tests. Different lowercase letters in the same column indicate significant difference
at P<C0. 05 level by Duncan’s test. Different uppercase letters in the same column indicate significant difference at P<C0. 01 level by

Duncan’s test.



« 1542 -

(S| A R 4

it 26 %

G3AT F A% B AR e A2 G A R I A B A
554k 24 B 6 4 B 350 IR G S 3 22 S LB AR
B 77. 8%, AL 2EBEIA2H (85. 0 V) Ik 7. 3% 5 it FH
B — TR ) 1 A= B 45 A2 7 e 2 0 B AR A AT
EHES,

i FERTR AP SF1103 5 SF1104 62 A %L
B v B TA 22905, I X6 2K B AT B S AR R4
SF1103 5 SF1104 9 & 4 W 5 & 3 L 8 — 4
FEEAR B B 5 0 AR RUR

3 4t

fiff VE K3 2 IOLAT TR 55 Ak 20 2 JRLAT A1 A B 2 i
FF 1 & rh Bl i 5% )32 I H A UE S5 22 Rl 4 9
JRTEEAMGIER G 2 FZE AR, B8 W
TR i it e R A AR W A B R - 5 AR Y B R
FORBYIAE S B, 35 A E WA, H
AR J v [ AT A DG A A= B I R R S AT
BACIE I S =,

AL IS X 2 Bk By I6 BIAG 220% 09 26 B 40 T
i € By 2F MOFT B (SF1103) F1 ARG % 28 M AT B
(SF11040) #ATIR AT, 9125 B A H A5 107 2. 2
Az B TR o 1) A0 G W v 4 00 AR B S A 4
2l LA W k2R UM 0 TR Y T 22 A B O
W2, A K e B Lk 5 O D TR A6 19 AR R A
&R IE WUBURL R 25 1 L 46 ™ W A KR B
1B TR IEE MM 2, ARE S
TRA Ui AEE AR (A AR N MR EN
R LR —3,

AWFFE BoR i SF1103 5 SF1104 &2 A
T A= W B T6 AL H 235 90, 0 %0, B5O6) R 4 42
23, 3%0 BB IR AL 4R w30, 006 AR B R
LR 29400 RIFHBRIHIIA AL FRE 25. 9%,
FEFR BT RR B 77, 805 53 Ak 5 it FH A A TR R Y A
e By 280 s T PR A B — TR ) Y B A% B B SF1103
5 SF1104 Bt & it JH X5 B8 A, 22905 19 B i B A B
[F) 38 850VE 1T S 3X L 5 T T Pk B8 40 01l 4 00 v Bk R LA
M E A we s A DR, 28 L BTk, A B
SF1103 5 SF1104 BeH 2B A & JIAS 289 . JF B
Xof o I AR A B A R R T R TR ARG
(R A A R A T 1 BV T
S E LAkt Reference:
(1] B . RubA w4, 45, B TUR 2500 A= W) By A T 9 iF i

O ARl B3, 2011(1) : 86-92.

YAN SH,WU H SH,ZHOU X D,et al. Progress of biolog-

(2]

(3]

[4]

[5]

(6]

7]

[8]

9]

ical control for cucumber fusarium wilt[J]. Shandong Agri-
cultural Sciences,2011(1):86-92 (in Chinese with English
abstract) .

ST IR LX) AR AR TOR 25 A= W By G SR S RIT 5
#ERLJ]. hE#E 3. 2011(6) :9-14,

PU Z J,ZHANG Y J,LIU D,et al. Research progress in bi-
ological control strategies for Fusarium wilt of cucumber
[J]. China Vegetables ,2011(6) :9-14(in Chinese with Eng-
lish abstract).

o 5 T o X0 7 W ) S O L A5 AR S A By 5 LT T B 5
JEL. AT R4l 247 . 2012, 28(5) : 999-1006.

CHENG ZH Y,LIU Y F,LIU Y ZH. ,et al. Research pro-
gress in biocontrol of Bacillus spp. against plant diseases
[J 1. Jiangsu Jowrnal of Agricultural Sciences, 2012,
28(5):999-1006 (in Chinese with English abstract) .
WHEE .2 R Y (M58 3. Jbat:
A HE AL . 1999.:214-227,

FAN X R,SHEN P, LI G W. Experiment of Microbiology
[M]. 3rd Edition. Beijing: Higher Education Press, 1999
214-227( in Chinese).

TSI 2 SR R AEL AR AR B AN T A O Ok B H
Xof 9 JA L A A A5 00 R LT . 7 b ARl 2 4z, 2008, 17 (1)
106-109.

XING J SH,LI R,ZHAO L,et al. Studies on identification
of one high protease producing bacteria for biocontrol and
the antaganism against plant pathogens[ ] ]. Acta Agricultu-
rae Boreali-occidentalis Sinica, 2008, 17 (1):106-109 (in
Chinese with English abstract).

EREE . BB WA, B RAR PR 40 5 1352 X K AR JE 9%
W AR LT, B A B TR £ 2006, 22(S1) £ 89-93.

WANG Y Y,DUAN Y X,CHEN L J. Bacteria J352 from
rhizosphere of cucumber against pathogens of soybean root
rot [ J 1. Chinese Journal of Biological Control, 2006,
22(8S1) :89-93(in Chinese with English abstract).

T k. MRS ik [ML 28 3 . db 5t H AR AR
#1,1998:151-152.

FANG ZH D. Plant Disease Research Methods[ M]. 3rd
Edition. Beijing: China Agriculture Press, 1998:151-152 (in
Chinese).

EOIF. B XSO AR T AR 2 A BT T R O 2 B A
B 90 15 43 1 L0 0. 7L 74 Al K 4% 4= 4, 2014, 36 (6) : 1264~
1269.

WANG F,LU SH,LIU W Q,et al. Screening of antagonis-
tic bacteria against Fusarium oxysporum {. sp. cubense and
analysis of the substances associated with biological control
[J]. Acta Agriculturae Universitis Jiangxiensis, 2014,
36(6):1264-1269(in Chinese with English abstract).

Kk AR TN AR TR AR E 0 1 T AR T A BT
P L) ] A PRI 244, 2015, 42(3) - 353-361.
ZHANG B,QIAO J Q.LIANG X J,et al. Evaluation of an-
tagonistic bacteria against Fusarium oxysporum {. sp. lyco-

persici and Ralstonia solanacearum[]]. Acta Phytophylaci-



10 # B CHRZE . A B SF1103.SF1104 X # JICA 25905 T8 19 45 Hi /5 1 « 1543 -

ca Sinica ,2015,42(3) :353-361(in Chinese with English ab- [J]. Chinese Journal of Biological Control ,2014,30(4):
stract). 573-580(in Chinese with English abstract).

[10] EEE.Z KB, 55 27 F0FF 1 X 38 TR JE 9% 14 By [12] Ak Atk B XIS AL, 55, A R ZFHFF I S0113 43 i 7R
RBCERLT). A . 2004,14(3) :57. FT R0 TR b T R Y A B AR LT L Al A B R
WANG Y X,LI J,ZHANG SH M, et al. Inhibitive effects #42,2001,9(1) . 77-80.
of bacillus on cucumber wilt pathogen [J]. Biotechnology. LIN D,XU Q.,LIU Y ZH,et al. The antibacterial effect to
2004,14(3) :57(in Chinese). the secreted peptide from Bacillus subtilis SO113 and sep-

(117 B ok o e, R B, &5, MIEM ZEMAT 3 Lx-11 =9 aration and purification the antibacterial peptides [J].
St a (1], b E A W B A 22 4R . 2014, 30(4) ;573580 Jowrnal o f Agricultural Biotechnology »2001,9(1) ;77-80
DAI X H,ZHANG R SH,CHEN ZH Y,et al. The biologi- (in Chinese with English abstract).

cal characterization of Bacillus amylolique faciens 1.x-11

Antagonism of Biocontrol Bacteria SF1103 and
SF1104 on Wilt Pathogen in Cucumber

ZHAO Wenjuan,FU Bo, XU Shengyun and REN Ping

(Biological Agriculture Institute of Shaanxi, Enzyme Engineering Research Center of Shaanxi Province, Northwest

Biological Agriculture Center,Chinese Academy of Sciences,Xi’an 710600,China)

Abstract To understand the antagonism of SF1103 and SF1104 strains on wilt pathogen in cucumber,
we studied the antagonism of the two strains on Fusarium oxysporum {. sp. cucumerinum via the plate
confrontation test,the hyphae mixed cultivation test,and the test of spore cultivation using the concave
slide method. We analyzed the ability of secrete enzymes and secondary metabolite of the two strains
using specific plate culture method,and we also analyzed the control efficacy of the two strains on F.
oxysporum {. sp. cucumerinum in potted test. The results showed that the hyphae and spores of Fusar-
ium oxysporum f.sp. cucumerinum were severely deformed and inhibited under the treatments of the
two bacteria. Both of the two strains could produce protease and cellulose. The strain (SF1103) was a-
ble to decompose phosphorus,and the strain (SF1104) could produce siderophore. The results of con-
trol effect of the potted plant showed that the emergence rate of cucumbers under the treatment of the
mixed biocontrol agents increased 23. 3% and 29. 4% higher than that of the blank control and chemi-
cal control,respectively. The morbidity of potted plants treated with biological control agents dropped
25.9% compared with non-control group,the control efficacy was 77. 8%. SF1103 and SF1104 strains
not only showed strong antagonism on wilt pathogen in cucumber, but also promoted the growth of
germination. These strains could be exploited so as to become effective biological agents in the future.
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