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( Nicotiana tabacum L.) 1
YYF3. YYF3 48 h 221.7 mg* L™
YYF3 o N 16S rDNA
YYF3 Acinetobacter Acinetobacter sp. YYF3. YYF3
28 ~34 C pH 6.0~6.5 NaCl o YYF3
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1.1 10 &
5.0 ¢ (NH,),S0,0.5 ¢ NaCl5 g KC10.3 ¢ MgSO, » 7H,00.3 g FeSO,0.03 ¢
MnSO, «4H,0 0.03 g CaCO, 4 g ( NH,) ;,PO,0.5 ¢ 10 mL 1 000 mL. pH7.0,
5.0 g (NH,) ,S0,0.5 g NaCl 0.5 ¢ KC1 0.3 g MgSO, *7H,00.3 g FeS0O, 0.03 g
MnSO, = 4H,00.03 ¢ 10 mLL 1.0 g 18.0 g 1 000 mL. pH7.0,
5 ¢ (NH,),S0,0.5 ¢ NaCl 0.3 ¢ KC10.3 g MSO, « 7H,00.3 g FeS0,0.03 ¢
MnSO, «4H,0 0.03 g Ca,( PO,),8 ¢ 1 000 mL. pH7.0,
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LB ; 10 g 5¢g NaCl5 ¢ 1 000 mL. pH7.0,
1.2
1.2.1
1.2.1.1 5¢ 45 mL 30 °C 160 r * min "'
48 h,
1.2.1.2 10 107! 107, 10
107 1073 0.1 mL 30 C 4 do
4 C o
1.2.2 7 o
1.2.3
1.2.3.1 8-9 o
1.2.3.2 16S rDNA YYF3 LB 30 °C 180 r * min " 18 h
o TaKaRa MiniBEST Bacterial Genomic DNA Extraction kit Ver. 2.0 YYF3 DNA.
PCR : 27F: 5"-AGAGTTTGATCCTGGCTCAG3~ 1 1492R: 5°-TAGGGTTAC-
CTTGTTACGACTT3", PCR (20 L) : 10 x Ex Tag PCR buffer 2 pL. dNTP(10 mol * L™') 1.6 uL. .
(20 mmol * L") 1 L. DNA 1 pL. Ex Taqg DNA 0.2 pL 13.2 ulL.
94 °C 5 min; 94 °C 45 s 50 C 45 s 72 C 1 min 40 s 30 ;72 C 10 min.
1.5 kb PCR 1 % TaKaRa MiniBEST Agarose Gel
DNA Extraction kit Ver. 3.0 TaKaRa pMDTMI8-T Vecter
DH5« 37 C
YYF3  16S rDNA NCBI MEGA®6. 06
NeighborJoining o 10 -11 o
1.3 YYF-3
1.3.1 YYF3 2 9%( 0Dy, =0.2)
20 22 24 26 28 30 32 34 36 38 40 42 44 °C 180 r * min ' 48 h 600
nm oD ( 3 ) o
1.3.2 pH pH 4.0 4.55.05.56.06.57.07.58.0
8.5 YYF3 2 %( 0D, =0.2) 30 °C 180 r * min "' 48 h
600 nm oD .
1.3.3 NaCl YYF3 2 %( OD¢, =0.2) NaCl (00.1 0.3
0.51.04.07.0 10.0g-L™") 30 °C 180 r * min ' 48 h
600 nm oD .
2
2.1 2 (1
YYFT YYF3.
2.2 YYFT  YYF3 o
YYFZ  YYF3 48 h 39.6 mg e L™" 221.7
mg * L~'( 47mg-L™" 56mgemL™") YYFZ  YYF3

YYF3 YYFZ YYFT7 5.6 YYF3 o
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1
Fig.1 The phosphorate degradation circle of the strains
2.3 YYF3
2.3.1 2 YYF3 1.0~1.4 pmv  1.3~2.0 pm( 2-A) .
0 LB
( 24).
2 YYF3
a. x 15 000; b. x 1 000
Fig.2  Microscopic observation of the morphology of the strain YYF3
a: Scanning electron micrography %15 000; b: light microscopy x1 000
2.3.2 YYF3 10 - 11
Acinetobacter ( 1o
1 YYF3
Tab.1  Physiological and biochemical indexes of the strain YYF3
Test Result || Test Result
Gram staining - Urease test -
Glucose fermentation - Lysine decarboxylase reaction -
Gelatin reaction - Contact enzyme test +
Glutarate reaction - Oxidase test -
Nitrate reaction - Malonate utilization +
“p o
Note¢ “+ ” show positive “— “ show negative
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2.3.3 16S rDNA YYF3 PCR 1441 bp 168 rDNA

( 3

3 YYF3 168 rDNA
Fig.3 The 16S rDNA gene sequence of the strain YYF-3

NCBI  blast ( 3)
MEGA®6. 06 Neighbor-Joining o 4 YYF3 A. Septicus
(NR116071.1) A. Septicus( NR116070.1) A. Tandoii( NR117630.1) A. baumannii( NR116845.1)  A. bau-
mannii( NR117620. 1) Bootstrap 99% N 16S rD-
NA YYF3 Acinetobacter Acinetobacter sp. YYF3.

04 Acinetobacter baumannii strain ATCC 19606 (NR117620.1)
Acinetobacter baumannii strain CIP 70.34 (NR116845.1)
Acinetobacter tandoii strain DSM 14970 (NR117630.1)
7 Acinetobacter septicus strain AK001 (NR116070.1)
Acinetobacter septicus strain AK0O01 (NR116071.1)
@ YYF-3
Acinetobacter oleivorans strain DR1 (NR102814.1>
Acinetobacier haemolyticus strain DSM 6962 (NR026207.1)
83 —1()()[ Acinetobacter johnsonii strain DSM 6963 (NR119114.1)

99 Acinetobacter sp. DSM 7324 (FJ694760.1)
%cz‘er variabilis strain NIPH 2171 (KP278590.1)
71 Acinetobacter pittii strain CIP 7029 (NRI116774.1)

83 ! Acinetobacter gerneri strain DSM 14967 (NR117627.1)

—

0.5

9
99

4 YYF3  NeighborJoining
Fig.4 The NeighborJoining phylogenetic tree of the strain YYF3
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Fig.5 The effect of temperature on the growth of the strain YYF-3

2.4.2 pH
4.5~6.5
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6.5 0D
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pH
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( Escherichia) .
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Fig6  The effect of pH on the growth of the strain YYF3
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221.7g+L"" ; YYF-3
o YYF3
N 16S rDNA
YYF3 o
YYF3 .
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Isolation and Identification of Phosphate Accumulating Strain
YYF3 and its Growth Characteristics

ZHU Jinfeng' SUN Huizhong® WANG Xiaodong® LI Guangliang' SUN Minghui® CHEN Chong' CHEN Qilong'
(1. Henan Tobacco Company Luohe Branch Luohe Henan 462000 China;
2. College of Agriculture Henan University of Science and Technology Luoyang Henan 471003 China)

Abstract: A bacterial strain with high phosphate solubilizing activity was isolated from rhizosphere soil of tobacco
( Nicotiana tabacum L..) by enrichment culture and was screen cultured for preliminary identification and it was
coded strain YYF-3. After 48 hr of fermentation the strain YYF-3 was found to contain 221.7 mg * L' of free
phosphorus in the culture supernatant which was further proved that this strain had higher phosphate solubilizing
ability. Morphological observation biochemical detection and 16S rDNA sequence analysis showed the strain
YYFG3 was grouped to the genus Acinetobacter temporarily named Acinetobacter sp. The growth culture showed
that the strains YYF-3 grew best under the temperature of 28 —34 °C with the optimum pH ranging from 6.0 to
6.5 and gave a sensitive response to NaCl. The strain YYF3 can be used as good material for mutation breed—
ing and whole-genome based breeding for phosphate solubilizing bacterial microbes and can also be used as a
standby strain for preparation of tobacco special biofertilizer.

Keywords: phosphate solubilizing strain; isolation; identification; growth characteristics



