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(1990—)

210095)
1 E31
(Bacillus thuringiensis) E31
E31 28°C
K Fe Ca Al 19.6% ~25.6% 1~12.5 10.4% ~
pH  3.62~3.80 61~1794 mg/L
pH
A
[2-6]
1
1.1
( )
Si0, 63.6% K,O 13.5% ALO; 18.4% Fe,03
1.7% MgO 0.1% CaO 0.04%
[12] 100 ~ 300
Bacillus
Basak
BHm 150 mg MgS0O47H,O 80 mg
(H NaH,PO, 90 mg Na,HPO, 65 mg (NH,),SO, 20 mg
CaCl, 2¢g 1L pH 7.0 LB
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1L pH 7.0 10g
2 g KHPO4 1 g (NHy),SO4 0.5 g MgSO4-7H,0
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1.2 Master Mix 0.5 ul 10 pmol/L 1 ul
LB [12] DNA 10.5 pl ddH,O0 PCR 95C
(118°45'E  31° 5min 95C 45s 56C 45s 72°C
47'N) 10 g 90 ml 1.5min 30 72°C 10 min PCR
(10 min) 80 EB 1%
15 min BLAST GenBank 16S
30 rRNA
3 1.5 (TAA)
BHm IAA (4]
Al 100 ml
BHm 30 ml 0.15¢g Sackowski’s
pH 7.0 115 30 min 530 nm IAA
2 ml LB 12 ~ IAA (3]
16 h (8 000 r/min 5 min) (4]
2 ODgpp 0.8
(10® cfu/ml) CAS
28 (150 r/min) 7 630 nm
Al LB CAS
Al [16-17]
10 000 r/min 5 min 1.6 pH
(ICP-OES) Al
1.3 pH
1.2 el LB
01 2 3 5 7 15d 4°C 15°C 30°C 45C 55C
pH 72 h
Fe Al K Ca pH I mol/L HCI 1 mol/L NaOH LB
pH pH 20 3.0 40 50 60 7.0 80 9.0
(10 000 r/min 15 min) 0.25 pm 10.0 11.0
pH 28°C 72 h
C18 Agilent ZorbaxSB-AQ (4.6 mm x 250 mm) NaCl
0.6 ml/min 20 ul 0.02 mol/L 0.1% 0.5% 1.0% 5.0% 10% 20% 30%
KH,PO4(pH2.4) 1% 214 nm LB
Fe Al K Ca Icp-  30C 72h
OES 1.7
1.4 Microsoft Office Excel 2007
SPSS 19.0
2
2ml LB
30°C 180 r/min 12 h 1.5 ml 2.1
6 000 g 5 min DNA ( ) [12. 18]
CTAB " 16S rtDNA (BHm
27F(5'-AGAGTTTGATCGGCTCAG-3")  1492R(5'- ) 18 Al
TACGGCTACCTTGTTACGACTT-3) E31

1.5 kb 25 ul 12.5 pl 2xTaq

Al(0.53 mg/L) (0.09 mg/L)
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19.6% ~25.6% 10.4% ~47.2% 1~12.5 61 ~ 66 mg/L(  3)
1.2~45 (1) E31
E31 pH
K Ca Fe Al E31
1d K Ca Fe
1.4x10° cfu/ml Al (5. 121
50 == K (hf i)
K B 7
e €
g 40 Ca(?%lﬂ) % 05 _._A_..AI(X\J»E‘E)
2 R ¥ £ Al ()
i 30 - 3]:; 0.4
4 <
S 2 S 03
€ 2 5
2 ®
£ 15 e 02
b =
10 L . - jg ol
5 e N P - X
0 0

FEFR T (d)

0 2 4 6 8 10 12 14 16

0 2 4 6 8 10 12 14 16
BEFRIHE (d)

1 E31 E#X K. Ca. Fe 1 Al B;582/EH

Fig. 1

(A)

KR P AN AR (x10° cfu/ml)

0 2 4 6 8 0 12 14
BRIt (d)

K, Ca, Fe, and Al releases from feldspar in presence of strain E31

-a- XTHH
—— P
........ Ll S RSP PP X
jan
(=9
=
E
®y
2
1
0

0 2 4 6 8 10 12 14 16
BRIt (d)

2 ARG E Q)T pH (B)RIT L

Fig. 2 Change of cell numbers and pH in culture medium in presence of strain E31
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Fig. 3 Production of gluconic acid by strain E31 during feldspar

weathering process
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Isolation and Identification of a Feldspar-dissolving Bacillus
Strain and Its Biological Characteristics

XIE Qingdong, HE Linyan, WANG Qi, SHENG Xiafang"
(Key Laboratory of Agricultural and Environmental Microbiology, Ministry of Agriculture, College of Life Science, Nanjing
Agricultural University, Nanjing 210095, China)

Abstract: One mineral-weathering Bacillus strain was isolated from the surface of weathered potash trachyte and was
identified as Bacillus thuringiensis based on the physiological and biochemical traits and 16S rDNA sequence analysis. The
dissolution of feldspar by strain E31 and the mechanism involved as well as the biological characteristics were characterized. The
results showed that strain E31 could weather feldspar and release elements from the mineral. The concentrations of K, Fe, Ca, and
Al were increased by 19.6%—25.6%, 1-12.5 times, 10.4%—47.2% and 1.2—4.5 times in the presence of strain E31 compared with
the controls respectively during the mineral weathering process. pH value, gluconic acid content, and cell numbers in the culture
medium were 3.62-3.80, 61—1 794 mg/L, and (8.7-16.1)x10° cfu/ml, respectively, in the presence of strain E31, suggesting that
strain E31 could promote the mineral weathering by increasing the production of organic acids in the culture medium.
Furthermore, E31 strain has the ability to produce IAA and siderophores in culture medium and also has the characteristics of acid
or alkali and salt tolerance and temperature resistance.

Key words: Potash trachyte; Feldspar; Bacillus thuringiensis; Mineral weathering; Gluconic acid; Biological characteristics
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