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Antagonism of 7 antagonistic bacteria
against Fusarium oxysporum
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Table 1 Inhibition rate of fermentation supernatant

of antagonistic bacteria

Bk Strain I E %/ % Inhibition rate
NH-1 44.66+0.04
Ps 44,4440.01
P7 38.4640.01
NH-9 25.6640.01
XX2 Gy 43.754-0.03
GJ-9 36.9440.03
XXz J7 33.3340.01
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20 T H0 e A NH- 1, f i 1l 16 3.5 X 10° cfu/g.
g E FERCR A 5 TR L R TR SR AR
i WO L) N S i o e e 2 LS Bt o
B S IR ZE e L 8 SO B fR 8 2 NH-1,
ARSI Y 2.6 X 10° cfu/g 3 35 d J5 &g K



EHER U] VB S M VI TE S ECEIN Lt S e YL 35
CK 15 il Before induction 7% %5 After induction
B2 HAEMKMNETETESER
Fig.2 Results of rifampin induction in antagonistic strains
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Fig.3 Colonization effect of antagonistic bacteria

on root of cucumber seedlings
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Fig.4 Colonization effect of antagonistic bacteria

on stem of cucumber seedlings
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Fig.5 Colonization effect of antagonistic bacteria

in rhizosphere soil of cucumber seedlings
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Activity changes of phenylalanine ammonia-lyase

Fig.6
in cucumber seedlings treated with four strains

of antagonistic bacteria
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Fig.7 Changes of polyphenol oxidase (PPO) activity
in cucumber seedlings treated with four

strains of antagonistic bacteria

3 E ALY (POD) W& A5k, &l 8 45 2R
S3 AT AT AR AH LT X B, 2 1 U R AL S
Y B IRT AA B89 POD 35 1 I s R fR R . TR 4T
RS 4l N R BTG PR B - R R XX, T Ak
PG RS 5 K B TR 3k B 0 R, o X IR ALY 1,98
i ;s W bR P AL JS . POD WG PEFESS 4 Rk B IgfH ,
RS IREL Y 2,67 A5 28 GJ-9 Ak S A9 B B 72
555 R WG M R, S X IRZE Y 1,86 % 4 NH-1
T R A R ) TN ) T T R A A 4 TR 3k B e e
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Fig.8 Changes of peroxidase (POD) activity in cucumber
seedlings treated with four strains of antagonistic bacteria
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Table 2 Effect of biocontrol of antagonistic bacteria

on Fusarium oxysporum

e . 9o 1 15 £k Bl iR R/ Y

7Bk Strain . . N
Disease index Control effect

CK 92.00£2.65a

Py 33.67+3.05¢ 49.43+0.31b
GJ-9 34.33£3.05¢ 49.13£1.63b
NH-1 26.00+3.00c 66.03+0.95a
XXz J7 54.67+2.52b 24.23+1.19¢

F NG FRERFE R Z 5 B FH (P<0.05), Note: Differences

in lowercase letters indicate significant differences

(P<C0.05).
26 ENMEKRESURRERE

XoF A= B 80 i A 1 R AR NH-1 2R 47 20 45 2
SR 9 P . X RE A AT UL, R
MRS T8 AR, rh i SR AR B R A BB . T 7%
B R R 8 DG R R BT AR . 7E B A
Bi T A] LAVE i A 300 BT b oA AR 2 R AR A 2
AR TR w20 4 R 2 AT TR

MM gyrb Fe K BIIEE G (gyrase) 1Y B WV
PP A o B TR iy RS AX 3R, 55 16SrDNA
AL B BB, AT E R AW gyrh K&
T80 b B 24 DR SF P X B, H X S R A7 X T
A A TR ] 5 A 25 5 H A DNA B kb, 1 41
W gyrh T8 DX AN [ g X 43 HE b 28 19— Kbs
M. CEMRAEE M NH-1 M gyrd EHF 515
GenBank #0405 22 i 9 )3 41 5#F 47 X Le 23 A, 38 2o 2R
RN RE L BWE L WR gyrd HEH R By 1.5
kb /N, B AR I8 AR 48 & B B 45 R s, NH-1 B B
55 VUSRS 25 L FF B AR BLRE S 99 %0, £8 b ) 25 1 Tk
NH-14 038 28 MU 3 (Bacillus velezensis) ,

3 i

TE HARAET LIRS R G UE YRR K A%
BRI TP R R B PIRAS N TR
B T AIE A 25 RS U R M B AT T
PR AT BT L BEAS AT £ G A A D A R
TESE 2, Il 51 — R 0 B ARAE YR F Lt —

i



%3

B A BRSO B A 0 2 SR W B B 37

el

Sithay by |

» ’ 4 -
F s ,('
- - <
': P - - g 5
o ; > 3
g & e e T
et = ~o\. f
L
3 ,‘. '.‘ , 2 o ‘
- '.' ° . P e
.} R =
B

95rBacillus amyloliquefaciens strain 37-1

ﬂ[[

Bacillus sp. B29(2014)

Bacillus velezensis strain Z1918

Bacillus subtilis subsp. subtilis 6051-HGW
IOO[Bacillus subtilis subsp. subtilis RO-NN-1

[Bacillus velezensis sirain:Y 2

—
0.1 C

100L NH-1

A:NH-1 EEIEARE; B:NH-1 E 2 RPEEE; CARYE gyro IFHIMHER NH-1 (MR KF M A:NH-1 colony morphology; B:NH-1

Gram stain; C:Phylogenetic tree of NH-1 constructed from the gyrb sequence.

B9

HRATE NH-1 IS L E

Fig.9 Analysis and identification of Bacillus NH-1
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Abstract

Seven bacterial strains with strong antagonistic effect on the pathogen of cucumber Fu-

sarium oxysporum were isolated from the rhizosphere soil,root and stem of cucumber,and the inhibition

rate of these bacteria on the plate was up to 46 %. Four strains including GJ-9,NH-1,P; and XX,J; with

resistance to rifampicin were obtained. The results showed that these strains had good colonization abili-

ty in the cucumber seedling and could be transported into the stem through the root, which could signifi-

cantly improve the activity of defense-related enzyme such as PAL,POD and PPO in the cucumber seed-

lings. The results showed that the fermentation broth of the antagonistic bacteria NH-1 had significant

effect on the control of the cucumber Fusarium wilt,the disease index of the treated cucumber seedlings

was 26.00,and its control effect reached 66.03%. According to the growth morphological characteristics

and its gyrb gene sequence analysis,this bacteria was identified as Bacillus velezensis.
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