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1.1
1.1.1

Q12 Q32 Bacillus globisporus
( :EU685811)  Rhizobium sp. (
EU685808) -
1.1.2

100300
(100 Hz) 30 min pH4.0

1.1.3 : MO 10.0 ¢ K,HPO,
2.0 g MgSO, * 7H,0 0.5 g NaCl 0.1 ¢
0.5 g CaCO,0.5¢g 1.0 ¢g 0.2 ¢
1000 mL. pH 7.2 121°C 25 min o M1-M4

MO 0.3 g+
0.6¢.0.9 g 1.2 g (NH,),S0, pH7.2 121C
25 min o
1.1. 4 : Q12 Q32
100 mL ®30°C 150 r/min
20 h 6000 x g
3
oD 1.0 (700 nm)
2.23 x10° cfu/mL  1.34 x 10° cfu/mL.
Q12.0Q32 50 ml. M0-M4
3 o Q12 Q32
0.2 mL Q12
032 0.1 mL.
7 d(150 r/min 28°C).
pH (PHS3CT) pH;

(NH4+ _1\1) 14 _ 15

1.2
100 mL 1 mL
Q12 Q32 0.5 mL
(CK)- 28C
150 r/min 50 d
10d 20 mL pH.
( )~ \
( ICP-OES Optimal
2100 DV Perkin Elmer)
o 50d
40°C (
S3000 ) o
2
2.1
2.1.1 (NH,),SO, pH : 1-
A (NH,),S0,
pH o
(NH,),S0, pH
(NH,),S0, pH ;
Q012.Q32 Q12 + Q32 0.6+
0.9.0.6 ¢/1. (NH,),SO, pH
4.28.4.04  3.92, Q32 0.3 g/L
(NH,),S0, pH
1B Q12,032
(NH,),S0,
0-0.3 g/L (NH,),S0,
Q12
 2).
2.1.2 )
Q12 Q32 (NH,),S0,
(NH,),S0, Q12
107 cfu/mL Q32
Q12; Q12 Q32

0.3 g/L  (NH,),SO,
Q12
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Fig. 5 Changes of pH and cell numbers in the culture
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Fig.6  Total acids and exopolysaccharides in the culture
solutions.
2.2.3 tSiv ALK
Fe. 7
Q12.Q32 Si. Al Fe
o T-A
Q12 032 Si 20 30
“ 7 2.95 mg/L  2.77 mg/L
50 d 3.39 mg/L
3.21 mg/L. Si 10
“ ” 2.96 mg/L 20

50 3.31 mg/L.
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50 3 Si
o 7B 10 Q12
Al Q32
“ 7 50
0.72 mg/L; Q32 Al
30 0.51 mg/L
0.74 mg/L. 50 Q12 Al
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Fe Fe
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Fig.8 SEM analysis of the Kfeldspar grains. A: K-eldspar with no treatment; B-D were the photos of K{eldspar treated

with strains Q12 Q32 and their mixture (Q12 + Q32) for 50 days respectively.
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Effects of ammonium sulfate on the metabolism and K-
feldspar weathering of two potassium-bearing mineral—
solubilizing bacteria

Zhi Huang Guangyou Ma Linyan He Xiafang Sheng
College of Life Science Nanjing Agriculture University Key Laboratory of Agricultural Environmental Microbiology
Ministry of Agriculture Nanjing 210095 China

Abstract: Objective To determine the best conditions for Bacillus globisporus Q12 and Rhizobium sp. Q32 to produce
organic acids and extracellular polysaccharides respectively and further elucidate the weathering mechanism of the two
potassium-bearing mineral-solubilizing bacteria. Methods Different contents (0 — 1.2 g/L) of (NH,),SO, were added
to media to analyze the ability of the strains to produce organic acids and extracellular polysaccharides and assess the
ability of Q12 Q32 and their mixture to dissolve potassium feldspar. Scanning electron microscope (SEM) was also used
to observe the distribution of the bacterial cells on the surfaces of the feldspar and the mineral weathering.  Results
Results show that Bacillus globisporus Q12 produced more organic acids when the contents of (NH,),SO, were 0.6 g/L;
Rhizobium sp. Q32 produced more extracellular polysaccharides when there was no (NH,),SO, in the media; and the
mixture of two strains produced more organic acids and extracellular polysaccharides when the contents of (NH,),SO,
were 0.3 g/L. Mineral dissolution experiment showed that Bacillus globisporus Q12 Rhizobium sp. Q32 and the mixture
(Q12 + Q32) significantly dissolved the feldspar and released the elements from the mineral of which the mixture of Q12
and Q32 had the best weathering ability than strain Q12 or Q32; SEM also indicated that the mixture of Q12 and Q32 had
more ability to weather feldspar than each tested strain. Conclusion The contents of (NH,),SO, in the media could
affect the growth and metabolites of the strains Q12 and Q32 and the mineral bioweathering the mixture of strains Q12 and
(32 had the more potential of feldspar weathering through the combined action of organic acids and extracellular
polysaccharides produced by strains Q12 and Q32.

Keywords: potassium-bearing mineral-solubilizing bacteria ~ ammonium sulfate  organic acid  extracellular

polysaccharide interaction between mineral and microorganism
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