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Table 1 P solubilization index and P solubilization efficiency of different strains
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FLP37 7.2+ 0.1b 2.1£0.1b 3.5£0.06 b 250.3+5.51 b
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T Bl (n =30 P 3 S bz,

Note:Data(n=3) are the “mean= standard error” (SE). Values followed by different lowercase letters within the columns indicate signif-

ANTR) /NG RS Al A T B 1 119 2 S 3K ) A 25 K F (P <20, 05) .

icant differences among strains at the P<C0. 05 level by one-way ANOVA.
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Phosphate-solubilization halo produced by different strains
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Fig. 2 Variation of pH and phosphatase activity in fluid medium corresponding to different strains
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Fig. 3 Content of available phosphorus from phytin mobilized by different strains and mobilization rate of phytin
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Fig. 4 Correlations between phosphatase activity and pH,available phosphorus content
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Table 2 Results of different strains in NCBI
TR 5 TR 44 B FARLPE/ % ks
Number of strains Name of strain Identification Accession number
FLP36 Bacillus megaterium 99 MW131227
FLP37 Arthrobacter humicola 99 MW131228
FLP50 Arthrobacter defluvii 99 MW131229
FLP69 Arthrobacter oryzae 98 MW131231
FLP72 Pseudarthrobacter phenanthrenivorans 99 MW131232
90 FLP37,MW131228
100[ Arthrobacter humicola , NR_041546
FLP69,MW131231
Arthrobacter
60 Arthrobacter oryzae, NR_041545
FLP50,MW131229
89 Arthrobacter defluvii ,NR_042573
90 FLP72,MW131232
}Pseudarthrobacter
T5LPseudarthrobacter phenanthrenivorans,NR_074770
FLP36,MW131227
—| }Bacillus
100" Bacillus megaterium ,NR_117473
Methanopyrus kandleri,M59932
0.050
—_—

Bl5 ETFI16SrRNAEEFIIMENBHREAKREZRER
Fig. 5 Phylogenetic tree of phosphate-solubilizing strains based on 16S rRNA gene sequences
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Isolation and Phosphate Solubilizing Capability of
Phosphate-Solubilizing Bacteria in a Wheat Field

SUN Yaqin', YE Shengjia' , FAN Guo’an'*,ZHANG Ying',
LIU Xing',WU Dafu' and WANG Fei'

(1. School of Resources and Environment, Henan Institute of Science and Technology, Xinxiang Henan 453003, China;

2. College of Grassland and Environment Sciences, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract In the present study, phytin, a kind of organic P, was chosen as sole P source in the medi-
um to isolate phosphate-solubilizing bacteria in the soil collected form a wheat field. Identification of
phosphate-solubilizing bacteria and construction of phylogenetic tree was subjected to 16S rRNA gene
sequencing technology. The phosphatase activity of the isolated phosphate-solubilizing bacterial
strains was determined according to the actual pH of the culture medium. The phosphate-solubilizing
ability was measured by the combination of the solubilization halo method and molybdenum blue
method. Five phosphate-solubilizing bacterial strains were identified and affiliated to the genus of Ba-
cillus , Arthrobacter and Pseudarthrobacter, respectively. Compared with the initial pH, the pH of
the culture medium corresponding to the five phosphate-solubilizing strains was significantly decreased
and the actual phosphatase activity ranged from 5. 18 to 6. 39 pg/(mL ¢ min). The concentration of
soluble P mobilized from phytin ranged from 2. 49 to 3. 55 mg/L and the mobilization ratio ranged
from 19.28% to 43. 54%. The phosphatase activity in the corresponding liquid medium was signifi-
cantly and negatively correlated with pH, while was significantly and positively correlated with solu-
ble P concentration. The strain with most powerful capability to mobilize phytin belonged to Bacil-
lus. These results provide a theoretical basis for studying on the mobilization of soil organic P by
phosphate-solubilizing bacteria and useful reference for development and application of microbial fertil-
izers.

Key words Phosphate-solubilizing bacteria; Phosphate-solubilization halo; Organic P;Phosphatase ac-

tivity; Phosphate solubilizing capability
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