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Table 1 The Determination of phosphate-dissolving ability of 11 strains of PSB
Available phosphorus Phosphorus-dissolvi
Strain 0D, pH value ‘;zz;:fn(:/p(z;l;;)ms osp :?:/—dq;«o ving The site of isolation
CMWO07 -1.001 f 4.31 bed 357.21 e 6. 65 the nursery of Changzhi Forestry Bureau
CLW02 -1.077 ef 4.35 bed 474.32 ¢ 8.99 the yard of Changzhi Forestry Bureau
CLW17 -2.050 a 3.80 g 647.67 a 12. 46 the yard of Changzhi Forestry Bureau
JFWO1 -1.234 cd 4.27d 573.12 b 10. 97 Fenghuang Canyon of Lingchuan
JFW3 -1.312 ¢ 3.98 f 635.21 a 12.21 Fenghuang Canyon of Lingchuan
JFW13 —-1.195 cde 4.30 cd 489.67 ¢ 9.30 Fenghuang Canyon of Lingchuan
CHW10B -1.921 ab 3.90 f 638.86 a 12.28 Daxia Canyon of Changzhi
CHWI10L -1.872 b 3.96 622.12 a 11.95 Daxia Canyon of Changzhi
MHWO04 -1.236 cd 4.15 e 552.77 b 10. 56 Menghe
MHWO07 —-1.149 def 4.38 be 408.24 d 7.67 Lishan
LSWO08 -1.035f 4.40 b 401.12 d 7.52 Lishan
CK 0g 6.83 a 24.67 f / /
Date with different letters are significantly different at 0. 05 level in the same according to a LSD test.
2.3.4 16S rDNA : CLW17. JFW3. CLW17.JFW3.,CHWI10B.CHW10L P.
CHWI10B.CHWIOL DNA fluorescens~B. cereus.S. meliloti ~ B. licheniformis.
1500 bp- 1515 bp- ,
1448 bp 1403 bp 16S tDNA Table 2 The Physiological and biochemistry characteristics
http://www. EzTaxon. org BLAST of the five efficient PSB strains
ClustalX Strains CLW17 JFW3 CHWI0B CHWIOL
MEGAS5. 05 Neighbor— Demand for oxygen + + + +
o Oxidase + - + -
Joining o 4 BLAST Catalase . . . .
Gelatine liquefaction + - - +
Starch - -
. CLW17.JFW3.CHW10B.CHW10L e N N
Propionate utilizing + + - +
N N ( Citratre utilization + - -
) . 2 Indole roduction + - +
Methyl red - - - -
CLW17.JFW3,CHWI0B, '
Voges—proskauer + + +
CHWI0L P. ﬂuorescens \B. Nitrate production + - + +
cereus~S. meliloti B. lichentformis o Pyocyanine production - - - -
Fluorochrome production + - - -
4 N Lecith i
.ecith inase - + - -

< Biolog

«“

” P ” e
- means negatlve + means posmve‘
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Fig. 1  The Feature of Fluorescence of CLW17 (B. firmus) - (B. subilis) -
strain under UV (366mm) (A) and under (B. pumilis) (B.
Fluorescence Microscope by Leica DMS000B (B). megaterium)
(P. fluorescens) ~ (P. syringae) -
2.4 (P. putida) . (P
aeruginosa)
4
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150 d ° N Biolog
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75| CLW17(JQ322556)
— 82|l pseudomonas Sluorescens (GU358073.1)
Pseudomonas fluorescens (F1407181.1)
100| L pseudomonas putida (AB588041.1)
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ol
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Pseudomonas cichorii (Z76658)

99
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991 Burkholderia cepacia (AY741357)

Rhizobium daejeonense (AY341343)

991 Sinorhizobium fredii (EF440185)

100

Sinorhizobium fredii (HQ231461.1)
99 CHWI10B (JQ322555)
99 Sinorhizobium meliloti (HQ143651.1)
63| Sinorhizobium meliloti (EU603723.1)
59 Sinorhizobium meliloti (HQ143662.1)
74| Bacillus cereus (AY 138279)
86} paciltus cereus (JF784019.1)
100|- JFW3(JQ322557)
Bacillus cereus (GU181319)
991 Bacillus cereus (EF690421)

100 Bacillus altitudinis (AJ831842)
Bacillus stratosphericus (AJ831841)
62r Bacillus mojavensis (AB021191)

100

100\ 98| puciftus subtilis (AM948971)

Bacillus siamensis (GQ281299)
Bacillus licheniformis (F1432006.1)

o[ Bacillus licheniformis (GQ375246.1)
68| |CHW10L(JN631035)

891 Bacillus licheniformis (IN631035)

2 16S rDNA 4
Fig.2 Phylogenetic tree based on the 16S rDNA sequence of four efficient PSB strains. Numbers at the
nodes are the boottrap confidence values obtained after 1000 replicates. The scale bar corresponds to 0. 01
substitutions per nucleotide position. The GenBank accession numbers for nucleotide sequence data are

shown in the brackets.

3 4
Table 3 Effect of four efficient PSB strains on seedling growth of Taxus chinensis var. mairei

Strains Ground Diameter/mm Rate of increase/% Plant height/mm Rate of increase/%
CLW17 2.14 £0.24ab 7.91 81.21 +5.30b 18. 45

JFW3 2.18 0. 37abce 9.74 79.95 +3.39b 16. 61
CHW10B 2.29 £0.32bc 15.01 83.29 +4.53b 21.49
CHWI10L 2.46 0. 36¢ 23.56 82.01 +4.91b 19. 62

CK 1.99 0. 24a / 68.56 +7.35a /

Date with different letters are significantly different at 0. 05 level in the same according to a LSD test.
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Screening  identification and promoting effect of
phosphate-solubilizing bacteria in rhizosphere of Taxus
chinensis var. mairei

Jiahong Ren'" Hui Liu®> Xiaohui Wu' Qing Wang' Yingyu Ren' Yajing Liu'
Yulong Feng'

'Department of Biological Science and Technology Changzhi College Changzhi 046011 China
*College of Environmental Science and Engineering Anhui Normal University Wuhu 214000 China

Abstract: Objective Phosphate—solubilizing bacteria (PSB) were isolated screened and identified from the rhizosphere
of Taxus chinensis var. mairet and growth-promoting effects on T. chinensis var. mairei by high effective PSB were
determined. Methods By using selective culture media PSB were isolated from rhizospheric soil the high effective
PSB was further screened using NBRI-BPB medium and the molybdenum-antimony anti-spectrophotometric method was
applied to determine the phosphate-dissolving ability of the high effective PSB after four days fermentation in NBRIP
medium. Bacteria were identified by the Biolog system combined with 16S rDNA gene sequence analysis and
morphological physiological and biochemical characteristics. The inoculation test in potted seedlings was carried out
under the greenhouse. Conclusion Four strains of high effective PSB were screened and identified as Pseudomonas
Sfluorescens  Bacillus cereus Sinorhizobium meliloti and Bacillus licheniformis respectively. These strains had significant
effects on improving the growth of the seedlings of T. chinensis var. mairei.

Keywords: Taxus chinensis var. mairei phosphate-solubilizing bacteria screening and identification promoting effect
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