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Abstract: In order to investigate the biocontrol ability and mechanism of Burkholderia GXMZU-5 with quorum
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quenching activity, the biocontrol effect was verified through experiments on bacterial soft rot of banana fruits and pot-
ted seedlings (Dickeya zeae GR-1), and the biocontrol mechanism was verified by measuring the content of biofilm, the
ability to remove extracellular polysaccharides, the ability to inhibit the metabolic activity of biofilm, and PCR ampli-
fication of QQ enzyme homologous genes. The results showed that GXMZU-5 could effectively degrade acyl-
homoserine lactone (AHLs) signal molecules and had AHLs quenching ability. In the biocontrol experiment on banana
fruits, the surface of the mixed bacteria experimental group was healthier than that of the control group, with no obvious
black spots or soft rot signs. The cross-section and longitudinal section results of banana fruits showed that the lesion
area of the treatment group was significantly reduced. In the potted plant control experiment, there were no obvious
signs of rot at the injection site of the mixed bacteria group, and the natural plant height recovered by 56% compared
with the pathogen group, indicating that GXMZU-5 had a significant inhibitory effect on the disease caused by Dickeya
zeae GR-1. The results for exploring of the biocontrol mechanism showed that the total content of biofilm and the con-
tent of extracellular polysaccharides in the mixed bacteria system were lower than those of the two bacteria cultured
separately. The MTT method for measuring biofilm metabolism indicated that GXMZU-5 could effectively reduce the
biofilm metabolic activity of Dickeya zeae GR-1 and occupied a dominant position in the mixed bacteria system. The
exploration of the biocontrol mechanism indicated that GXMZU-5 could reduce the biomass and vitality of Dickeya
zeae GR-1 biofilm through quenching effect, thereby obtaining biocontrol ability. The amplification of QQ enzyme ho-
mologous genes showed that GXMZU-5 had the aiiA lactonase gene and could quench AHLs signal molecules. This
study verified the biocontrol ability of GXMZU-5 and preliminarily explored its biocontrol mechanism, providing a
certain reference basis for the use of quenching bacteria to control plant bacterial diseases.
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% e MR A LR B A BR A
1.1.3 At AW E ) TS 2R 5 E
PR K R R iy, R Ol F)
K H T VER B FBE
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PRIEE IR 3 d, SRR .

124 GXMZU-5 #F GR-1 ¥ a#X% ik
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T 5% 30 h, BiFREHRJETE 5000 r/min 5544 T &
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5-(4,6- A SWREEHHAFEIOLER (5-DTAF) HEK
WP F, BOE TR 2 h, SRIE T O R B R 2% ik
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CHL-6 5 GXMZU-5 ¥55% 24 h i, WG LM,
A, SRR B B sk, 5 IR R,
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2.2 GXMZU-5 5 GR-1 FHXFIFRIE

% 24 h 1375, GXMZU-5 5 GR-1 IR&H:5%
JE I BAMEE R, UE GXMZU-5 A Hsht
YERXT GR-1 F2AEMEIMER, v LUH TR
R G E5E (K2 ),
2.3 GXMZU-5 3t GR-1 B E M BiEIRIE

FTRELIIBIEFR)E, IR AR EE AR L
i Jir TR B — A B R B (I 3A ). YRIEST

S —4

A: MSM+CHL-6; B: E. coli +CHL-6; C: GXMZU-5+CHL-6.
B 1 CV026 WIEE#FI A CHL-6 K& /1ik 5
Fig. 1 Ability of strain CV026 to utilize CHL-6

B 2 GXMZU-55 GR-1 Tt R

Fig. 2 Result of confrontation between GXMZU-5
and GR-1
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WARML | ORMIRRECE, HLTESTALAE ORGSR SR B
RCE 4); TR & RRER A wd 55, H A
SRR 5 8 T R B — A B (&1 5 ); (25 v bt Ab
TCH BB (& 6), 5 2.3 YRR LS H W)
4, £ GXMZU-5 X} GR-1 7874k rpth 2
I — 5 1 YT BI IR R
25 PCR ¥ GXMZU-5 QQ E5[EiEE E
PG T P (A SRR I YR R BT Hp — 28 L Y il
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Fig. 5 Plant height of GR-1 in pot experiment by
GXMZU-5

A: LB; B: GR-1; C: GXMZU-5+GR-1.
B 6 GXMZU-53t GR-1 &K= 154
Fig. 6 GXMZU-5 injection site of GR-1 in pot experiment
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Fig. 3 Biological control of GR-1 by GXMZU-5 T I B R 7
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M: DL2000 DNA marker.

A:LB; B: GR-1; C: GXMZU-5+GR-1. B 7 GXMZU-5aiiA EE i 1EEikE
B4 GXMZU-53f GR-1 M@ ki1 Fig. 7 Electrophoresis image of GXMZU-5 aiiA
Fig. 4 Pot experiment of GR-1 by GXMZU-5 gene amplification

2, RWIFILE ailA BEEERE IS AR, 455 2.6 HRZEEXRNE GXMZU-5 5 GR-1 iRE K
KWL IE 257 bp A MBI R HY—KIF(E 7)), RAEVMBEREE
B B — 2R BEAT DD RS I O 326 22 B S AR W R AR A ) — R R SR B B, il A2 W)



%5 6 3]

FERWRAF PR JER N Y3 I3 2 B B GXIMIZU-5 5%t 78 48 240 T P 0 9 1) 2 00 B v S EL DL BF 5 1477

I 2, 5 I B T ATE AR 90 5 P B kg e b 3
B I 4 v Bt DA B A R AR YA, AR
(14 A B2 BRI I 4% . ABERH GXMZU-5
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[ 77 H K- o
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A3 Treatment

B8 REGRMNEYESE

Fig. 8 Biofilm content in mixed bacteria system
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R R T AN B P A B AR TR 2518 5 2.6
HA R S D A R —2, IE GXMZU-5
Xt GR-1 o Z 4 0 7= A=A Pkl
28 MTT ENERAGTRZRMNEYEEY
R AR ZR R 2 Rl 0O AR R B LT

P, ARWFFE A 96 FLARIEAT MTT Y, 45
REIRTE 5% NB JiF= % H, GXMZU-5 7ER5 57 1 d
B P i, H: ODsos M 1.436, FoA= Wy AR T
WYER T, IREIR R ODsos L 12231 Bt 1%
7%, 1M GR-1 ARG HEARAR , H ODsos (W R 0.143,
W] GXMZU-5 TEIR IR R SR ; 5555 2 d
B, GXMZU-5 AP ARG ) TR, (HHE
PEAYE T GR-1; ¥53% 3~4 d BF, GXMZU-5 14
WA IS P — BRI, HEM AT GXMZU-5 11
A AR EA A, R TREES, H5R
P4 ODsos fEAHZE AR, F58RAL TS HIRE
Rigf 5 d iF, GXMZU-5 ()49 B B 1 46
RS T GR-1 WAEW BN, MR W4
AR 555 4 KEYHHGL, 55 4 KA ODsos
84 1.017, 55 5 KA ODsos fH A 1.0275, 1fij GR-1
1A P A PR Ze 3G n( 81 9 ), IESE GXMZU-5
HA B ENWHAYERSENEES, 6 2.6 1
VISR . 2.7 PSRRI 4SS .

= GXMZU-5 -»- GR-1 - GXMZU-5+GR-1

N,

1 2 3 4 5
i8] Time/d

B9 MTT ENEREERNEYEFE Y
Fig. 9 Activity of biofilm in mixed bacteria system
determined by MTT method

29 BRERESHEMERESH

fiff FH 1E B 2946 B BT g GXMZU-5 5 GR-1
FEIR A IR T AP IIE S AG , 10 AT LR
i, GXMZU-5 5 GR-1 Huphks3Ent, #5740 8
KRG, BEEE R R W AE WAL i, e
RERAET, AT . Y A
A EEFRRT B B, #E— 2L GXMZU-5 X

OD595
OO
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A: GXMZU-5; B: GR-1; C: GXMZU-5+GR-1.
B 10 RAEERRBEEWENE

Fig. 10 Fluorescence microscopy biofilm observation
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FHEEREREHIKREZ —, RZKA
. UTORIREFEFEMMIX, HibRIEE
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B AL A T PR R R TP A A R KR
K, HAMERZBEY K, mGFH—fEms.
s n]RRe R RMPHG . R kB, ok
=4 250 T R IR B AR A B R, A A
WIE A1 R 76 17 ¥ 7 4 A D 1 AT S T T R A
RORPO (H 5 Bl AR AR 25 5 S 8 A b
TR, T4 N Dickeya zeae RN AL A
PERE R IT IR T —ERIBAEsE, Wk er a5t
WL, R FEERGEANNHTHE, Bhb
BORIRE] 90.1%, fEZFMEY LRI B35 B
GRHR . EERE %525 X Dickeya zeae FEUH
FEA TS R EBOR LB AT T RN ST, KW
FORPE FE S RN 20 A0 AR R i I A 2 DA
Koo RN R AE R — R BB G ik, H
PEFSE B PE AT B, {HEFX) Dickeya zeae [#f
PRI A KA FE D o DR, ASAF 5 i 26 31— ik
HAA K AHLs {557 T e 1 M Bk GXMZU-
5, TEF AU B iG T EUE I A AE Y B R AL
e, R PR AR N Y K TR I FH A A 40 R
JE IR I B IR B AL T — 2 1 S S AT SR

AWFFEUESE GXMZU-5 XF 2Kl AHLs {5 5%
T S AN T A L R AR RN VA KRR, I
XFHT AHLs 845 0 A2 90 IS AH 56 10 N 25 3647 T 0F
5 HE R F W], GXMZU-5 A A 53 ) Dickeya zeae
GR-1 AL B, LA AP 22 8 G 77 R e
JETR, EREIERRT, GXMZU-5 406t
b7 =S, FRBTIZ A AT fgiE i 52 Dickeya zeae
GR-1 A= Wy 54 kA S 3800 D 11 7 I SR BR85%
SRR R R B T o= A N SN E I 1K O
Dickeya zeae FUIF5Y , i K BH: HLAG —Ff 2 il T 4
FAFE ST 0 S Sl VEmP, ARBFSE E RS
GXMZU-5 "] A3 % A HEAR BN 5 7> T AHLs,
FEAE BTGRP HIESE GXMZU-5 W] A5 3% B 1A 7 £
B PRSI, {H GXMZU-5 Xf Dickeya zeae i
Vim {557 F & & B A B KAE RT3 E e 31T
Hr, O 2R 5T 3R AR TR AT g R A LA T K
ZMIES TR, pE PG T —bk

VTR 1 2R AT B B A R AT K DSF, AHLs P Ff
F5n et . Wik, #EW GXMZU-5 A §E
L R K 2R E 5 0, AR AT D TR 1
B 1, DI I8 B0 R0 16 A R A0 b M 8 e 1 1
Mo A Ja¥xT GXMZU-5 894 i ML TR
ARIE, SO HEERAF 500 7 101 g i — 240 58
PR, VIR BR8N K T A W 7 v it
B L
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