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Labeling of biocontrol agents ZJY-1 and ZJY-116 gfp gene and its ecological adaptability in cucumber rhizo-
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The recombined plasmid pRP22-GFP contained with gfp gene and chloramphenicol resistant was successfully in-
troduced into two biocontrol agents Brevibacillus brevis ZJY-1 and Bacillus subtilis Z]Y-116. After seed inocula-
tion, the survival and colonization of the two strains were studied by periodically retrieving the GFP-tagged
strains in the cucumber rhizosphere based on the selective markers. The results showed that both the strains could
successfully colonize in the rhizosphere during the whole life of cucumber, and a higher colonization level was ob-
served during anthesis and fruition stages. In pot trials, they could migrate to the nearby non-inoculated sponta-
neous weed plants, and reestablish in the rhizosphere of plants subsequently grown in the same pot.
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1 1 Bacillus subtilis ZJY-116, 5% B H GFP &
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BB ¥R ZJY-1(Brevibacillus brevis ) Z]Y-116( Bacil-
lus subtilis ) ZFRBES BB REXMELRE L, XFH
MHBRE(F.o.c)ALAKMBTHELFEEFNNH
YRR AL pRP22 VLRI EHE B bR ig & M E e, AR
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FHREMFEAERESHELEES RO #T, BE B
BRI EE LB FW 37 CTIRGEFHRBIXEE. B S ml
B, BORERE, REHEESRET 0.5 ml SMML(2 %
SMM 5 4 X LB RS ERIBE)EZWR, iREBIFIA 4 4
50 mgeml HEHEEE, ROBIETF 37 C THREEFR 2 h
3000r min !B 10 min, E EEFESPIA 2 ml
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SMML, A B RS HEMA 0.1 ml AFE R 1:1 HEES 2
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W, BIRE 30 CRIKEESF 1.5 h. BB 0.1 ml HIEE DM-
3HAEREFE L, 37 CHBEFR. 0 E AR B SME FUR
REEMTES KB EMSH kR
2.2.3 BNFFRAEEMRDMES BNFTFREESE.
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M Z]Y-116GTE LB AR LA B35 24 h G, LB KRR
F Ago=1LEP ZJY-1G 4 6.8 x 107 B 7§ B 5 B {3 (CFU)
ml !, ZJY-116G 4 7.4 % 10" CFU-ml ' 1B EEKFFF.2 h
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Fig.1 Inhibition effect of biocontrol agents to F.o.c.

£1 WHEKEEN F.o.c TERFPRMFEERVIHIER
Table 1 Inhibition effect of antagonistic metabolites in aqueous concen-
trate on germination and tube growth of conidia of F.o.c

& B KR Germination rate( %) FE K Tube length(um)
Treatment ¥R WHAR BEA AFE HHNR BE#
Germination  Inhibiion ~ Signifi~ Germination  Inhibition  Signific
rate( %) effect(%)  cance rate( %) effect(%)  cance
CK 100 - a 229 - a
7y1" 4 9.0 b 41.2 82.0 b
Zy-116" 5.7 94.3 b 43.6 81.0 b

1) HKB W Antagonistic metabolites.
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Fig.2 Transformants under fluorescence.
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Fig.3 Plasmids digestion and xy/R-gfp PCR amplification.

VKB 1,3, PiB bR R AL AT Kpn 1/ Sph 1 W EGY] Plasmids digested
by Kpn 1/Sph 1 ;3K38 2,4 . AL @ ¥ xyIR-gfp Y PCR ¥ zyIR-
gfp PCR amplification from plasmid.
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Fig.4 Dynamic variation of labeled strains in cucumber rhizosphere in
the pot.

AHI PR ZJY-1G ZEH 2R F Z)Y-1G in natural soil; B: ZJY-1G FEW R
BRIt ZJY-1G in soil inoculated with pathogen; C: B ¥ 2JY-116G
ZEH BT F ZJY-116G in natural soil; D: ZJY-116G R R E EH L
ZJY-116G in soil inoculated with pathogen.

3.5 ERZBRAFTEKES - SHYRENE
e\

RENEK EFT PSR, £ LR E KT B
FEZFMEINHF, EHIBCE LB, B ERMERER
WA P RARMCE R R E ST IR E L FRE
HH(E 5) X B S B, B Bk S — R
AR EA, 2 N E A — B,

—-B
—&-D

—O— A
6 —A—-C

10 20 30 40 50 60 70 80
{5} (8] Time (d)

f=1

RICHHE
Labelled bacteria (log,,CFU-g")
=S w
L ﬁ

5 BMEKETHERCERNECHNST

Fig. 5 Dynamic variation of labelled strains following crop harvest.
A:Z]Y-1G HEE - ZF#H MW E ZJY-1G in re-planted cucumber rhizo-
sphere; B: ZJY-116G TE 55 2 ¥ LR B ZJY-116G in re-planted cu-
cumber rhizosphere; C: ZJY-1G £ L # 2 # ZJY-1G in non-planted
soil; D: ZJY-116G ZE T 1 F ZJY-116G in non-planted soil.
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Fig.6 Dynamic variation of labeled strains in cucumber rhizosphere in
the field.

A:Z)Y-1G BB 5% 4K Dynamic variations of ZJY-1G;B:ZJ Y-116G #)
#2524k Dynamic variations of ZJY-116G.
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