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Interaction between Silicate-Dissolving Bacillus globisporus Q12 and Mica Minerals
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Abstract: The interactions between soil minerals and microorganisms are important ecological processes in soils. The
interactions between the silicate-dissolving Bacillus globisporus Q12 isolated from weathered potassium-bearing
minerals and micas (such as biotite and muscovite) were investigated through determinations of K. Si, Fe, Al, cell
growth and metabolism,and through analyses of transmission electron microscope (TEM)and scanning electron mi-
croscope (SEM). The results showed that different mica minerals have different effects on the cell growth and acid
metabolism (such as organic acids)of Bacillus globisporus Q12,and that the strain showed better growth and me-
tabolism on the biotite than on the muscovite. It was found that inoculation with the strain increased releasing of K.
Si.Fe.Al from the micas minerals. SEM-EDX analyses showed that the strain Q12 could colonize the surfaces of
the micas and accelerate the weathering of biotite and muscovite. The strain Q12 could also absorb cations and
small grains,and such to form new minerals around the cells.
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L1 EMREEFRE

HERR W W o %W B. globisporus Q12
(EU685811) 14 Pk B A B 5% 41 43 B3 IR AF . LB ik
By e CBR ) 41 5% 9% 5 /9 41 B . BE B 10, 0 g
Na, HPO, 1.5 g,(NH,),S0, 0.5 g,MgS0, 0.5 g,
NaCl 0.1 g, BEBEE 0.1 g, K&+ 7K 1000 mL, pH
7.2 REWETCHLEL 5 55 2 M 10. 0 g, (NH,), SO,
1.0 g, K, HPO, 2.0 g.MgSO, « 7H,0 0.5 g,NaCl
0.1 g, BBk 0.5 g,CaCO, 0.5 g . Biflg 20 g, £ 18
7K 1000 mL,pH 7.2, il HE =M A=W A
Wb R A BARIE </ WS S EEEL 100~300 H Y
=Bl KRR HAL IR 1,
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Table 1 The elements compositions of biotite and muscovite minerals
B Si0, AL O; TFe, 05 MgO Na; O K. O P,0;s MnO CaO e & it
ey 39.99 18.98 14. 75 13.69 0.28 9.12 0.1 0.24 0.09 1. 36 99.75
H =B 51.04 28.63 5.09 0.72 0.58 9.28 0.17 0.09 0.06 3.6 99. 88

1.2 REi&it

VEH 250 ml = A B 20 ) A R BR % %
100 mL Fl =B85 0.5 g,121°C K H# 30 min, A
TOR 2B /KPR B TR 2. 5 ml, X B 4 5 K
TG RV, B A 3 1K, 28°C (150 rpm #R 74555 35 d.
SNTESE 0,1.3.7.14.,21.,28.35 REUEAHT .
1.3 pHRBEBREMNE

K H pH HH(PHS-3CT) il & & B pH {H 5 %
T2 Bk 3 DU R T VR T TR B . RS TR A
I ORI AR 10 mL F 250 mL =i,
i/ KRG B A 0.5 % B Bk 46 7R 35 . A 5 4R
e N 0,025 mol/L i NaOH i 5E , i & 2 15 i i
R TR R A S EAR R (e S 52| )
L4 REBERAPHAEHE

Bl mL BB T 100 mL EEAKS . TR
B 4043 B A1, 9 mL TG K HEAT — R B B Fe
B il AN [R5 R FE M . R AR T IE WS T ML ER
REEFRE E 2 d EiHEP R TP R R B .
L. ZEBRPTEEENE

BA R 5 mL,4000 r/min &> 10 min, B |-
TE RS I — 8 Ve i 2 R D 55 B8 A R 33 O % AR
(ICP-OES, Optimal 2100 DV, Perkin Elmer) {l] &
KR H K. Si.Fe Al %0 E M & 5.
1.6 wYFEENBENE

4 HL B (SEMD WL 82 & i 1% (EDX) 43 B7 « $2 )

PR Jo T U8 40 08 R ) QOB D . T 40°C
HET . BRSO TRBAES G b R H A
S—3000N A4l L BEHE AT WLEE . TAEH s 20 kV,

75 L CTEM) UL TR AR JE 285« USRS 35 d 85
FEW TS FEA) ARG UTRE 1 min, (UK 3K B B4
FEor UL B B ER W AR 5 mL, 4000 rpm B .0 10
min, ZBE LW I B oK % R D R R
AL E BTN 2. 5% R RV R . BT
DUUE ST B W . H B I fE /N, 3= A TR
rh P W K AR A58 25 T TRV AAR & 8K 5 K /0N i I S 0 7
BRRIRI R Y An 20 s U AE AT R P B Bi(H
A H—7650) WL,

2 R 5k

2.1 pHERISBRENTHK

pHEZ FW MR M EERERZ —. hE
LA RAT, 32 K06 TR Ak B A B IR pH (B A X AR R
TRHFLE 7 oy, AR QL2 5. 8597 |y pH H
BT TS e LR BRI S 1 = B o —
BAEPR G 1595 14 REHEE IR W09 pH (H 33k 31 5%
. pH (5N 4. 40 (SR =B I 4. 87 (I = £,
Hy &1 1B R0 Bifi 4 B 75 B ) 0 S K, 15 95 MR TR
FEREA R QL2 J5 W38 in LA SR =B = B E
SRy I — R (%) 1% 75 R R BE A M E KR IR 14 d A
21 d B 3K B B KL BVRR BE 43 I Dl 6. 08 B = BF) Al
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Fig. 1 Changes of pH value(A) and total acids(B) in the culture solution
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MR N 16.7X10° cfu/mL. 7E5 1 RT3 W
r A 2 i AR T R MRS 3 R I 85 52 W Y
A A W LT OF Ik B R KM 7E LR =B
P 25 B Ay W — B 5 %) % 35 R 1 A0 A i o i)k 3
26.3X10° 1 17.6X10° cfu/mL, % 3 RSB =
BERN T = BE A F2 00 40 M 2508 35 JF 45 R B TR 7 5
21 RIGRaEAE 5X10° cfu/mL £ 47,

-w R ab)
—— =B

1ld
P2 53 Wb A M B AR AL

Fig. 2 Change of Cell numbers in the culture solution
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PIREA RS Fe, Wtk QL2 B =B P BRI
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Fig. 3 Concentrations of Si (A),Al (B),K (C)and Fe (D)in the culture solutions
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A,B and C were the photos of biotite treated by strain Q12 for 0,28 and 35 days,respectively; D,E,F

and G were corresponding to spectrum 1-4
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Fig. 4 SEM and EDX photos of biotite treated by the strain Q12
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A,B and C were the photos of muscovite treated by strain Q12 for 0,28 and 35 days,respectively; D,E,F

and G were corresponding to spectrum 1-4
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Fig.5 SEM and EDX photos of muscovite treated by the strain Q12
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A ,morphology of strain Q12 growth in sucrose mineral-salt medium for 7 days; B and C,morphology of strain Q12 interaction

with biotite and muscovite for 35 days, respectively
B 6 Btk Ql2 BIES
Fig. 6 Morphology of the strain Q12
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