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Potassium—dissolving effects of silicate bacteria C6X strain under
different conditions
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Abstract Potassium deficiency exists in the coal mining subsidence area of Shendong coal mine. In this study, three kinds of clay
minerals (quartz, potassium feldspar and illite) were mixed in different ratios and taken as the test matrix for investigating impacts of
the amount of silicate bacteria C6X strain inoculum on effects of potassium release with different matrixes under different water
control conditions. The aim is to find the most reasonable conditions for silicate bacteria C6X strain to release potassium to improve
potassium deficiency in the studied area. In this way, the local soil can be utilized reasonably and effectively. The results show that
the silicate bacteria increased the content of available potassium in the matrix. The changes of inoculation affected the effects of
potassium release of the matrix. The best inoculum sizes of different substrates were all 10%. The optimum moisture content of the
four substrates decreased with enhancement of the viscosity of clay mineral, being 120%, 100%, 70% and 55% of the maximum water
holding capacity of the corresponding matrix. When the mass ratio of quartz: potassium feldspar: illite was 1:1:3, the effect of
potassium release on the substrates of the silicate bacteria C6X strain was the best, being 1.44% . Therefore, the corresponding soil
with moisture content of 55% can be best improved with 10% of silicate bacteria inoculation.

Keywords silicate bacteria; clay mineral; potassium release; moisture content; inoculum size
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Table 1 Influence of different inoculum size and moisture content of different mixture ratio on the content of available
potassium in the matrix
KRR BSOS BEAOW L BES L BE
/% (mg-kg')  (mg-kg™) % (mg-keg™) (mg-kg™) (mg-keg™)
55 6.91 6.96 0.74 6.99 1.10 6.93 0.34 6.92 0.18
70 7.03 7.04 0.19 7.09 0.98 7.08 0.79 7.06 0.50
Bek 1 85 7.10 7.15 0.64 7.17 0.97 7.12 0.31 7.10 0.07
100 7.18 7.21 0.44 7.22 0.63 7.18 0.06 7.19 0.13
120 7.22 7.26 0.60 7.27 0.72 7.23 0.09 7.23 0.15
200 6.97 7.01 0.59 7.06 1.25 7.04 0.96 7.03 0.88
55 10.87 10.96 0.83 11.01 1.28 10.95 0.77 10.95 0.77
70 11.15 11.17 0.18 11.28 1.20 11.17 0.15 11.20 0.45
85 11.25 11.27 0.24 11.38 1.19 11.33 0.77 11.33 0.77
Ltz 100 11.56 11.65 0.72 11.70 1.21 11.62 0.52 11.61 0.43
120 11.48 11.53 0.44 11.60 1.02 11.56 0.67 11.51 0.23
200 11.33 11.36 0.24 11.44 0.97 11.37 0.32 11.40 0.65
55 17.45 17.52 0.44 17.68 1.32 17.66 1.24 17.59 0.82
70 17.67 17.77 0.55 17.90 1.30 17.81 0.77 17.77 0.53
85 17.56 17.65 0.51 17.84 1.59 17.76 1.14 17.65 0.49
Lt 100 17.50 17.62 0.65 17.74 1.35 17.71 1.20 17.57 0.40
120 17.42 17.51 0.55 17.65 1.36 17.58 0.92 17.51 0.55
200 17.18 17.30 0.70 17.39 1.24 17.36 1.07 17.29 0.66
55 21.41 21.54 0.59 21.72 1.42 21.69 1.31 21.50 0.39
70 21.11 21.30 0.90 21.41 1.42 21.39 1.36 21.28 0.81
85 21.19 21.32 0.63 21.48 1.38 21.46 1.29 21.44 1.21
it 100 21.11 21.21 0.49 21.40 1.37 21.29 0.88 21.32 1.03
120 21.06 21.13 0.32 21.38 1.49 21.33 1.27 21.27 0.97
200 21.11 21.29 0.84 21.43 1.52 21.33 1.06 21.29 0.85
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Fig. 1 Influence of inoculum size on the content of available potassium in different substrates with different moisture content
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Table 2 Comparison of the inoculation effect of the four
substrates under optimum inoculum size
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Wi/% it (mgekg!)  FEE/(mgkg')  F/%
FLEl 1 10 7.068 7.134 0.93
fic k2 10 11.273 11.401 1.14
fictt 3 10 17.463 17.701 1.36
fic Lt 4 10 21.164 21.468 1.44
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Table 3 Comparison of the inoculation effect of the four
substrates under optimum moisture content
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FLEE 1 120 7.221 7.243 0.31

fickk2 100 11.563 11.630 0.58

BClt3 70 17.673 17.785 0.63

Btk 4 55 21.413 21.572 0.74
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