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Study on the Conditions of Potassium Release by Strain
NBT of Silicate Bacteria

SHENG Xia-fang, HUANG Wei-yi
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Abstract: Study on the conditions of potassium release from the minerals was carried out through shake
flask study and soil column experiment . The results showed that potassium release from the minerals was obvi-
ously affected by pH, DO, types of soils and minerals , and the strain used. The strain NBT had the potential of
releasing potassium under the suitable pH (pH 6 .5- 8 .0) . The content of potassium in solution inoculated with
bacteria was increased by 84 .8 % - 127 .9 % compared with the control inoculated with dead bacteria. Under the
40 ml media in 250 ml Elenmeyer flaskon, the content of potassium released by the cells was increased by 39 .1 %
compared with that of potassium released under the 100 ml media. The effect of potassiumrbearing minerals de-
composed was as follows : illite > feldspar > muscovite . The strain NBT had the maximum efficacy of releasing
potassium in the strains tested. In agitated flask , at 28 C for 7 days, the strain NBT had the potential of releas-
ing 35 .2 mg/ L, increased by 31 .8 % - 1203 .7 % compared with other strains . The growth and action of strain
NBT was also affected by the soils. The soil column test showed that the cells in the soils could produce from
2.6-3.0x10%gsoil to6.8-7.4x10"/g soil. The available potassium was increased by 31 .2 - 33 .6 mg/ kg
soil (yellow-brown soil ) and 21 .7 mg/ kg soil ( paddy soil) by the strain NBT, increased by 290 .6 %( yellow-
brown soil ) and 185 .5 %( paddy soil) . Biostatistical analysis showed that the variance was obvious .
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Table 1  The contents of ele ments in minerals tested ( %)
FEdh Sample K, 0 Sio, Fe, O Na, O Ca0 MgO AL, Oy
PIEF Feldspar 13 .60 62.73 1.73 0.25 0.05 0.08 15 .98
H=BE Muscovite 9.32 52 .45 3.15 0.12 0.38 3.86 24 .87
R Iite 4.10 65 .65 1.24 0.68 0.49 1.82 20 .31
Fo A IR LR
Table 2 The basic properties of the soils in experi ments
145 LSRN o JE el e pH
Soil 0.M. Total N Avail .P Slowly-avail . K Avail . K ( H,0)
(g/ kg) (g/ kg) ( mg/ kg) ( mg/ kg) ( mg/ kg)
Py 20.18 1.58 1.7 457 .8 97 .4 6.71
Yellow- brown soil
KAE L 15.10 1.74 13 .2 254 .6 122 .4 8.00
Paddy soil
>y N P 7 SN — N
1.2 ik Bk pH N 7.5 JUBHEGE FEFRM T kIE L A
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g AR (100 H) IR EHR Y A FREET pH
Sk 5.5.6.0.7.0.7.5.8.0 9.0, 121 CKH
30 min JEAN W6 .8 x10° N/ ml)5 ml |, XF I
S KA R AN R, 28 CHR G R R 7d G
M1 3500 ml = ff P 232 BB FREL 100 m1 50 )
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JE NBT BN AN 1) 25 80020 (1) 43 file 68 ) 5 H A
5 o0 L BRI A 45k . BEAN KR LA
K A KR R 2R VUK 121 €
2 hy . REH B FEKTEEMABRE 3 AN,
O IAER A AR B N B R IR (2 .4 x 108 AN/
ml) BRI B TC W £ B 7K 20 ml. ARG TE ST
T‘l‘/ﬁ'ﬂ@%*f( S 50 cm ,]j*]g\: 5 cm) ,E%j:
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Fig. 1 Effect of potassium release by different strains
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Fig . 2

Potassium release by the strain NBT under different

pH conditions
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Fig. 3 Potassium release by strain NBT under the various vol-

ume media in 250 ml Elenmeyer flaskon
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Table 3  Potassium release by the strain NBT
L 30 0 AT AL =)
T s et ooy it o 2
Soil Treat ment avail . K( mg/ kg) avail . K( mg/ kg) No. of 'CCHS
I I I I (g sol
LIy e B A 29 .8 28 .6 33.6 31 .2 7.4x10°
Yellow- brown soil + Bacterium B 17 .4 16 .9 16 .8 17 .4 3.2x10°
C 5.2 4.9 4.4 3.9 3.0x10°
BeRIE A 9.7 9.4 8.6 8.2
+ Dead bacterium
N A 4.2 3.8 3.9 3.5
No bacterium
KRG+ T A 18 .8 16.9 21.7 20 .8 6.8 x10°
Paddy soil + Bacterium B 12.6 12.1 13 .4 13.1 2.9%10°
C 4.4 4.1 4.2 3.8 2.6x10°
BeRIE A 8.9 8 .4 7.6 7.4
+ Dead bacterium
AL A 4.7 4.2 3.4 3.2

No bacterium

VA28 CHER 7d, B ISR 7d, CoANER IR L 1 KWL 1 RKE L
A: Culture at 28 C for 7 days; B: Culture at room te mperature for 7 days ; C: No-culture. [ :Sterilized soil ;

II : Norr sterilized soil
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