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The Screening of Phosphorus Solubilizing Bacteria
PSB3 and the Study of Its Antagonism

YU Xian-Mei'  WANG Yi* SHEN Qi-Bin’ LI Bing-Long’
HE Chun-Ping' ZHENG Fu-Cong'*"

(1. Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737)
(2. Environment and Plant Protection College, Hainan University, Danzhou 571737)

Abstract: The screening system of phosphorus solubilizing bacteria in the soil was established by biological
enriching using organic phosphobacteria liquid medium and then screening via plate dilution method using
inorganic phosphobacteria solid medium. By 16S rDNA sequencing technique, the strain PSB3 with the 16S
rDNA gene of 1525 bp length was identified as Burkholderia cepacia by Blastn search in NCBI database.
The results of in-door antagonism experiment of PSB3 to 12 strains of Fusarium and Colletotrichum (Fusa-
rium solani et al) showed that PSB3 had antagonism reaction against 6 of the 12 pathogens.
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PSB3 1399

, 1.2 7%
1.2.1 BRSEMEFIEAREIL. 1g 200
, 100 mL
) , , 28 , 200 r/min~250 r/min 48 h
, t 10 107,
, 10°~107"5 1) 100 pL
, 28 3d~54d,
> 3
) PSB3 ’
1 RSk ’
1.2.2 MRBEENRNE: 1)
1.1 B PSB3
.11 £#: ’ .
, 5 cm~20 cm ’ 3,28
’ 200 ) 7 d, (HD/CD)
112 #HkEH: 12 2)
. Fusarium solani 2 PSB3 100 mL >
(F19, F42); Fusarium oxysporum f. sp. Vanille 3 > 28, 200 r/min~
(Fx31, Fx102, VF9903); Fusarium oxysporum Schl. f. sp. %3(47min ’ 24 h ’
3 (92PFRI, 920028, 940802); Colletotrichum el 7d
gloeosporioidesl(penz.) sacc 4  (HR31, HS2S, 1.2.3 PSB3 KIS FEE: 1)
ZR75, DR10) 100 mL LB
1.1.3 1EFE: , 37 , 200 r/min~300 r/min
[4.5]
10 g, 2) PCR 16S
(NH4),S04 0.5 g, NaCl1 0.3 g, KC1 0.3 g, MgSO,4-7H,0 rDNA 2
0.3 g, Cay(PO4); 10 g, FeSO47H,O 0.03 g, Pl 5-AGAGTTTGATCCTGGCTCAG-3'
MnSO44H,0 0.03 g, 1000 mL, pH 7.0~7.5 P2 5-AAGGAGGTGATCCAGCCGCA-3'
10 g,
o
CaCO; 5.0 g, (NH,);PO,4 0.5 g, 10 mL (
1:1 ) 1L, 25 pL 10xPCR buffer
pH 7.0~7.5 2.5 pL, dNTPs( 2.5 mmol/L)2.0 uL, PI1(10 ppm)
1.0 uL, P2(10 ppm) 1.0 pL, 1.0 uL, Taq
18 g/L~20 g/L (5 U/uL)0.2 puL, ddH,0 17.3 uL
94 5 min; 94 1 min, 64 1 min,
18 g/L~20 g/L 72 2 min, 30 ;72 10 min
1.1.4 ikF: Tag DNA dNTPs mixture PCR 1.0%
pMD18-T « ) , 3) PCR PCR

TaKaRa PCR Fragment recovery kit
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1.0 uL PCR PMD 18-T 3 , 28 ,
vector , 5 uL PMD 18-T 7d~10d
vector 0.5 pL, ligation solution 2.5 plL, PCR
1.0 uL, ddH,0O 1.0 uL R 2 %%ﬁﬁ
» 16 16 h~18 h 2.1 AEEFELEHFIELR LR
E. coli DH5a ,
, 37°C 12 h~16 h; R
Amp 50 mg/L LB , , 4 ,
, 37 200 r/min~300 r/min 1( )
, 1 puL PCR , , , (
1-D); 2( ,
1.2.3 ) , , s
4) PSB3 16S rDNA s (
, 1-B); 3( ,
GenBank Blastn ) , ,
( 1-C); 4( )
124 #HHfER: 5 ( , ,
) PDA , PSB3 s ( 1-A)
E1 4#AEEFEASTHRERR
Fig. 1 The screening effect of 4 culture medium combination
Note Left: F’rontage; Right: Reverse side
R 107 >
, 1 0 X 2
77 : 71.96%; 3 1 2.2 PSB3 fREEEE I HOIIE
, 0.94%; 4 29 , 221 EREFEGETEBEDNNE: PSB3
27.10% ) 3,
, 2, 7d R
R HD/CD(HD , CD )
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HD/CD >
1.0(0.82/0.82), PSB3  HD/CD 4.13(3.1/0.75) , , ,
( 2)
2.3 PCR =Rk REK
PCR 1.0% ( 4),
1500 bp
24 HUTFHEE PCR &GN
4
PCR , , PCR 1.0%
( 5)
1500 bp ,
B2 RSBERNER bp
Fig. 2 The halo of Phosphate-solubilization produced by
2000
PSB3
; PSB3
Note Left: Control; Right: PSB3 1000
750
222 RIFBEFFHTRBENONE: 500
; 74, 250
, 100
; , PSB3 -
Bl 4 PCR =48 kE %
’ 4 ’ 218.6 pg/mL Fig. 4 The electrophoresis map of PCR products
) s ( 3) M: DNA Marker DL2000; 1: PCR product
—~ bp
2 2500
S 2000
= 2000 [ —&— Control
= —=— pSB3
ﬂﬂ 5 1500 1000
2 750
T2 1000 300
'l
2 500 250
5 100
[
£ 00

t(d)

3 PSB3 LiERAMME EMATEELES
Fig. 3 The effective phosphate content of PSB3 with the
change of time

5 #1LF PCR & Bk El g

Fig. 5 The electrophoresis map of transformants bacteria
liquid PCR

M: DNA Marker DL2000; 1~4: PCR products of transformants

25 FAaHh

1 )
1525 bp, Blastn R
(Burkholderia cepacia),
GenBank( EU305400)
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2.6 HEHIER , ,FX102  VF9903 2
PSB3 12
, PSB3 PSB3 , , PSB3
6 , F19 6 ( 6)

6 fEEEE PSB3 X F19 ZHEMMIERIER
Fig. 6 The antagonism of PSB3 to 6 Fungal strains
A: F19; B: F42; C: FX31; D: ZR75; E: FX102; F: VF9903
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3 Wi | b
PSB3 ,
, , PSB3
[10]
, , , 7d HD/CD 1.07~1.26
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, ’ 1.00~3.50 : 7d
, HD/CD 1.14~1.43 , PSB3
, 7d HD/CD  4.13,
, [
, 5d , 11.73 mg/LL. SUNDARA
3 [8.9]. 1 RAO M2 14d |
, (Bacillus spp.)
. 2) 70.52 mg/L~156.80 mg/L , PSB3
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