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The Effects of Potassium Solubilizing Bacteria on Microorganism and Enzyme Activity in Soil with Different Content of Clay
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Abstract
[ Method | Potassium solubilizing bacteria( PSB) were cultured in a short-term pot in a solar greenhouse for studying the effects of PSB on mi-

(1. State Key Laboratory of Coal Resource and Safety Mining, China University of Min-

[ Objective | To develop a green economic soil fertilizer for improving the quality of degraded soil in Northwest Mining Area.

crobial quantity and enzyme activities in soils with different clay mineral ratios. [ Result] Soil clay mineral content was increased, which pro-
moted the quantity of PSB and increased the number of fungi. When the clay mineral content of soil was 68% and 75%, the number of PSB
and fungi reached the maximum. Synergism of PSB and clay minerals had different effects on soil enzyme activities. The activities of acid
phosphatase and sucrase were significantly increased by PSB at different clay mineral content levels. The activities of urease, amylase and cat-
alase were significantly increased when the clay mineral content was less than 38%. The best treatment level of soil comprehensive fertility lev-
el was that with clay mineral mass fraction 68% and with PSB treatment. [ Conclusion] PSB and clay minerals can effectively enhance soil mi-
crobial biomass and promote enzyme activities. It is of great significance to exploit the soil fertility and restore the ecology of mining area by u-

sing PSB.
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Table 1 Clay mineral compositions and physicochemical characteristics of artificial soils

- Zh 4 W F 43 %0 Mass fraction of clay minerals//% - A . ﬁfﬂl)ﬁ

Label FIE KA pa o pH Available potassium Organic matter
Illite Microcline Quartz mg/kg g/'kg

1 10 8 82 9.04 67.51 1.04

2 10 15 75 9.09 94.71 1.01

3 30 8 62 9.04 106. 80 1.03

4 30 15 55 9.12 137. 60 1.19

5 60 8 32 9.29 172.10 1.06

6 60 15 25 9.35 200. 70 1.13
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TR L ATE 36 AR, ARFNER IR R E I8, s R
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Table 2 Potassium solubilizing bacteria quantity and fungus quantity in artificial soils with different mass fraction of clay minerals

HLT# Fungus quantity//x 10° CFU/g

R A Rl potassium bacteria quantity//X
FRATYNT potassium bacteria quantity//x10° CFU/g

Qb3

Treat-

ments 18% 25% 38% 45% 68% 75% 18% 25% 38% 45% 68% 75%

K 42.33+ 72.67+ 33.67+ 100. 67+ 137.67+  260.33+ 23.33+ 43.17+ 35. 00+ 37.67+ 71.17+ 51.50+
1.76 2.67 1.33 3.18 21.11 9.24 0.17 14. 00 8.08 3.3 7.94 2.75

CK 24.33+ 28. 67+ 44.33+ 84.33+ 55.33+  215.67+ 20. 00+ 13. 50+ 27.50+ 23.67+ 19.83+ 25.17+
1.86 2.40 0.67 8.57 2.67 13.72 2.31 3.33 4.48 0.93 5.92 4.06
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Fig.1 Soil nutrients in soils with different contents of clay minerals by 2 kinds of treatments
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Fig.2 Five kinds of soil enzyme activities in soils with different contents of clay minerals by two kinds of inoculation treatments
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Table 3 Principal component eigenvalues of the artificial soils

gy APV AR

by " 75 5
IEE 2 .LH{E fix Coefficient of Cumulative
Main component Eigenvalues ariation,//% coefficient of
variation// %6 otion /%
HF—F 5 1 Component 5.087 46. 245 46. 245
5 S 2" Component  2.603 23. 664 69. 909
55 = E R4 3" Component 1. 400 12.726 82. 634
S50U 4y 4 Component 0788 7.165 89. 800

3 tig
TE ARG, A Y AN EE 0 WAH AR, 52 4 1
AR ER A A A Al e e R A R B
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Table 4 Principal component eigenvectors of the artificial soils

% AETE Hodkms PRI o BRI gy gy BRIy AR
Factors Communality 1% Component Loadlpg 2" Component Loadl?lg 3" Component Loadllng 4" Component Loadmg
capacity capacity capacity capacity
X, 0.912 0. 199 0. 448 0. 158 0.255 0. 679 0. 804 0. 022 0. 020
X, 0. 877 0.291 0. 656 0.222 0. 359 0.013 0. 016 -0. 635 -0. 564
X5 0. 939 -0. 355 -0. 801 0. 189 0. 304 0. 382 0. 452 -0. 003 -0. 003
X, 0. 905 -0. 286 -0. 644 0. 425 0. 686 -0. 049 -0. 057 -0. 141 -0. 125
Xs 0. 890 0. 400 0. 902 -0. 109 -0. 175 0. 164 0. 194 0. 098 0. 087
X 0. 878 0. 331 0. 746 0. 076 0. 123 0. 041 0. 049 0. 620 0. 551
X, 0. 930 0. 398 0. 897 0. 065 0. 105 0.283 0. 335 -0. 047 -0. 042
X 0.933 0.273 0. 616 0. 444 0. 717 -0. 140 -0. 165 -0. 130 -0. 115
X 0. 837 0.313 0. 706 0. 266 0. 428 -0.331 -0.391 -0. 049 -0. 043
Xy 0. 896 -0.259 -0. 584 0. 407 0. 657 0. 287 0. 340 0. 097 0. 086
Xy 0. 830 -0.028 -0. 063 0.503 0.812 -0.264 -0.312 0.389 0.345

T2 X, SR Xy Dy X Dy s Xy G s Xs R X D9 RVERERRA X, D BN ; Xy SO Ve M A Xo o id AAL 20 ; X o FA L

E;Xll j‘]%ﬁéﬂﬂ%ﬂ;

Note : X, . Total nitrogen; X,. Available phosphorus;X;. Available potassium;X,. Slowly available potassium;Xs. Urease; X¢. Acid phosphatase; X;. Sucrase;
Xs. Amylase; X,. Catalase ; X . Fungus quantity ; X, . Potassium Solubilizing Bacteria quantity
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Table 5 Soil fertility comprehensive evaluation score and ranks in ar-

tificial soils

N S
[0) cay 0
18 K 0. 045 6
CK -1.315 12
25 K -1.025 9
CK -1.054 10
38 K -1.055 11
CK -0.976 8
45 K 0.401 4
CK 0.347 5
68 K 1.761 1
CK -0.277 7
75 K 1.448 3
CK 1.698 2
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