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pH 12000 x g 4°C 10 min D/d 2.00 o
Uv3010 2.2
700 nm 10 NBRIP
P P 7
; SPSS16. 0 Excel 1,
DPS9. 5 LSR 1 =10 5.0 g/L Ca,
: (r0,),
1.4 44.68mg/L - 125.79 mg/L
18 (P<0.05), C5-A 125.79 mg/L
o 16S rDNA D/d
19 . F27 (5"-AGAGTTTG :C5A D/d
ATCCTGGCTCAG3") R1492 (5"-TACCTTGTTACGA C5-A
CTT 3°) :50 wLPCR o 7 10 pH
: 28.4 L 10 x Taq 2
5 pl Mg®* (25 mmol/L)5 pl d NTP (2.5 mmol/L pH Ca, (PO,),
each)S pL F27(25 pmol/pL)1 pL R1492 (25 pmol/ Ca’" pH
wl)1 pL Taqg DNA (5 U/pl) 1 7 Ca,(PO,),
0.6 pL 20(10% )4 pL ITS rDNA o (Ca,(PO,), 5 g/L)
PCR 2 94%C 3 min; 94°C 1 min 50C Table 1  Dissolution rate of Ca, (PO,),
1 min 72°C 1 min 30 ; 72°C 5 min. 1.5% in the culture on the 7" day
solubilization
PCR PCR strains fapacily(m;/L) Final pH  pH drop-out value
CK 28.1+1.56 g 7.20 -0.20
DNA GenBank Blast c2-C 54.16 £4.36 de 5.18 1.82
c2-D 61.99 £8.07 cd 5.36 1. 64
MEGAA4. 1 C2-E 44.68 £3.03 f 5.03 1.97
Neishb .. c2¥ 56.74 £5.11 de 5.36 1. 64
eighborJoining ° 34 53.39 £3.02 ef 5.63 1.37
C3B 72.24 £4.51 b 5.10 1.90
C3-C 65.35 +£5.53 be 5.04 1.96
2 C3-E 68.62 £6.96 be 5.59 1.41
C5-A 125.79 +12.85 a 5.46 1.54
B1-D 57.91 £2.93 de 5.22 1.78
2.1 Difference in letter following the table shows significant difference at 0. 05
level the same below.
10 (D/d=
1.5) 9 2.3 C5A
NPKCa 4 c2-C. C5A LB
C2D.C2E.C2F; NPK 4 C3-A.C3- 2 C5A
B.C3-C.C3E; NK 1 C5A; 12
Ca, (PO,), c A
4 D/d 1.50 -2.40
2 C5A

Table 2 The heredity stability of C5-A
Generations
G2 G4 G6 G8 G10 G12
P solubilization capacity (mg/L) 128. 64 +£8. 36a 126.35 £10.55a  123.95 +6.68a 120. 08 =8.05a 122.5 £10.4a 124 £9.55a
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4 AIPO, FePO, pH
2.7 pH N Fig. 4  pH variation in AlIPO,and FePO, culture medium during
2.7.1 pH : C5-A solubilizing period.
3
Table 3 Effect of different N sources on nature and concentration of organic acid
Organic acid/ (mg/L)
N source
Oxalic acid Acetic acid Malic acid Lactic acid Citric acid Succine acid Unknown acids 1-5
ammonium oxalate - 627.1 £16.3 - - - - -
ammonium sulphate - 487.5 £10.5 - - - - -
urea 50.8 £3.4 - 299.2 +12.3 - 268.8 +8.7 149.0 9.2 NC
potassium nitrate 1017.9 £14.3 - - - - - -

“

- ” indicates not detected. NC indicates not calculated.
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CY 06
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Isolation identification and characterization of a strain of
phosphate-solubilizing bacteria from red soil

Wengan Liu ' > Yuanqgiu He > Kun Zhang ' Jianbo Fan® Hui Cao '

"Key Laboratory of Microbiological Engineering of Agricultural Environment Ministry of Agriculture Microbiology
Department College of Life Sciences Nanjing Agricultural University Nanjing 210095 China

® Nanjing Institute of Soil Science Chinese Academy Sciences Nanjing 210008 China

Abstract: Objective To improve use efficiency of phosphorus in latosolic red soil and to explore mechanism of phosphate
solubilization. Methods Pikovskaya and National Botanical Research Institute’ s Phosphate broth were used to isolate a
phosphate—solubilizing bacterium coded as C5-A from the rhizosphere soil of peanut. According to its morphological
physiological biochemical properties and its 16S rRNA sequence its position in phylogenetic development tree was
defined. By measuring changes in pH of the National Botanical Research Institute’ s Phosphate solution in which C5-A was
incubated phosphate solubilizing capacity was determined. Through fermentation effects of carbon and nitrogen sources
on the capacity of strain C5-A were investigated. Kinds and concentrations of organic acids in the cultures different in N
sources were also determined by HPLC. Results The strain was identified as Burkholderia cepacia which is stable in
hereditary. In aluminum phosphate and ferric phosphate solutions its P solubilizing capacity was negatively related to pH.
It solubilized tricalium phosphate aluminum phosphate ferric phosphate and rock phosphates powder and could dissolve
as much as 125.79 mg/L 227.34 mg/L 60.02 mg/L and 321. 15mg/L P respectively. For RPP P solubilizing
capacity of the strain was related to type and concentration of the powder. When using maltose and ammonium oxalate as
C and N sources the strain displayed its highest P solubilizing capacity. HPLC analysis detected 10 organic acids in the
culture namely: oxalic acid acetic acid malic acid lactic acid citric acid cuccine acid and 5 unknown organic acids.
Interestingly it is acetic acid rather than gluconic acid being the most important organic acid affecting P solubilization.
Conclusion The strain isolated from the rhizosphere soil of peanut plants growing in a red soil field can dissolve hard-
tosolve inorganic salts and is a promising microbial resource for development of high efficiency biological phosphorus
fertilizer for latosolic red soil.
Keywords: phosphatesolubilizing bacteria p solubilizing capacity identification organic acids carbon sources

nitrogen sources pH
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