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1

Table I Environmental conditions of the sampling sites

1% /m NgL™)
1 65 1.79 0.89 SO,*-HCO3-Na'-Mg*"
2 15 1.49 1.13 HCO5-Mg**
3 55 1.67 0.97 HCO5-Mg**
4 70 1.83 0.91 SO,7-HCO3 -Na*-Mg**
5 50 1.64 0.99 HCO;-Mg?*
6 50 1.61 1.05 HCO;-Mg?*
7 20 1.59 1.12 HCO5-Mg*
8 15 1.52 1.19 HCO5-Mg**
9 10 131 137 HCO5-Mg**
10 10 1.19 139 HCOy-Mg**
m 3 5 15% pH
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2 0~20cm
Table 2 Soil chemical properties in 0-20 cm
pH % Mg?'/Ca** b(HCO; +CO5% )/(cmol'kg ") %
1 8.80+0.53a 63.8+2.40ab 6.5+2.96a 1.40+0.23a 9.08+0.62ab
2 9.10+0.36a 71.6+0.76bc 27.5+5.55ab 2.15+0.21a 8.56+0.52ab
3 8.93+0.25a 63.9+4.43ab 10.3+2.99a 2.33+0.43a 8.82+0.18ab
4 8.63+0.15a 58.1+1.54a 5.0+1.31a 1.23+0.24a 11.60+0.34b
5 8.80+0.26a 63.0+3.51ab 12.9+3.74a 1.82+0.29a 9.92+0.49ab
6 9.03+0.32a 62.4+5.00ab 11.3£3.94a 1.76+0.46a 10.23+0.15ab
7 8.97+0.32a 69.4+1.55bc 18.6+3.48ab 1.42+0.26a 8.08+1.2ab
8 9.07+0.21a 66.7+3.69ab 25.24+5.96ab 1.99+0.31a 9.20+£2.02ab
9 8.97+0.51a 77.943.50¢ 56.7+6.34b 2.19+0.40a 6.79+0.13a
10 9.33+0.12a 72.6+2.76bc 57.3+4.41b 2.77+0.21a 7.12+0.33a
+SE P<0.05
3 0~20cm Pearson
Table 3  Pearson correlation coefficients between chemical indices in 0-20 cm
Mg*/Ca*t HCO; +CO;* pH SO /CI”
Mg*/Ca** 1 o o NS o NS
0.84 1 ok NS *k NS
HCO; +CO5™ 0.65 0.70 1 NS ** NS
—0.24 —0.33 —0.10 1 NS NS
pH 0.69 0.70 0.72 —0.27 1 NS
so/cr 0.33 0.26 —0.08 -0.27 0.05 1
* P<0.05 ** P<0.01 NS
4 0~20cm
Table 4 Soil organic C, total N, microbial biomass C and arginine ammonification rate in 0-20 cm
w( Mekg)  w( eke) w( )(mgkg ) % /(umol-g '-d™")
1 12.4+1.82abc 0.98+0.05¢cd 311.6+47.9bc 2.524+0.05h 1.83+0.18¢
2 14.7+1.10abc 0.79+0.09¢ 344.0+32.5¢ 2.33+0.07gh 1.76+0.10de
3 12.3+0.79abc 1.20+0.16d 263.1£13.9bc 2.15+0.08fg 1.65+0.15¢cde
4 18.5+2.09¢ 0.80+0.01¢ 351.9+56.7¢ 1.88+0.09ef 1.54+0.15¢cde
5 17.2+2.93bc 0.62+0.01abc 306.1+65.2bc 1.75+0.10e 1.43+0.22cde
6 12.6+0.90abc 0.64+0.03bc 159.0+11.0ab 1.26+0.06d 1.36+0.06bcd
7 14.4+2.89abc 0.28+0.01a 139.4+23.9ab 0.98+0.08cd 1.28+0.21bc
8 12.2+0.76abc 0.76+0.08¢ 86.0+9.4a 0.70+0.04bc 0.99+0.10ab
9 9.9+0.51ab 0.80+0.07¢ 47.3+5.5a 0.48+0.03ab 0.80+0.04a
10 6.4+0.45a 0.41+0.04ab 23.1x1.1a 0.37+0.02a 0.77+0.06a

PIIHESE, MR RN FETTE T, [H SR bR A R 7 B R B AEP<0.05 7K B2 L

5 0~20cm

Table 5 Pearson correlation coefficients between chemical indices,microbial biomass C and arginine ammonification rate in 0-20 cm

Pearson

Mg**/Ca** —0.52%*

HCO; +CO5* —0.48%*
0.21

pH —0.46*

—0.50**
—0.52%*
—0.51%*

0.

30

—0.48%*

70.59**
70455**
~0.46*

0.22
—0.47%*

—0.62%*
—0.53%*
—0.36
0.12
—0.37*

—0.65%*
—0.39%
—0.34
0.33
—0.32

* P<0.05 ** P<0.01 NS

Mg*"/Ca*
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Table 6 Values of hydrolase activities in 0-20 cm
p- /(umol-g "h™") /(umol-gh™") -casein/(pg-g “h") -BAA/(umol-g *h™") /(umol-g™"h™")
1 27.79+£2.35¢ 25.99+2.21¢ 0.76+0.041 0.48+0.03f 0.61+0.03f
2 20.52+2.43de 16.15+0.81de 0.62+0.04ef 0.36+0.04ef 0.38+0.09ef
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+SD P<0.05
7 0~20cm Pearson
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* P<0.05 ** P<0.01
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The effects of Mg *alkalinity on soil microbial and hydrolase activities

. 1 1 2
YUAN Bingcheng , HUANG Wei , LI Fengcheng
1. Beijing Normal University, Zhuhai Campus, Zhuhai Guangdong 519087, China; 2. Gansu Radio & TV University, Lanzhou 730030, China

Abstract: The effects of Mg®" alkalinity on the size and activity of the soil microbial communities were investigated. Thirty soil
samples were collected from 10 locations along the border area of the alluvial fan of Chang Ma of Shu Le He River in Hexi Corridor,
Gansu Provinc. Soil pH, exchangeable Mg®" percentage, Mg?*/Ca?*, HCO; +CO5> " exchangeable Na* percentage, soil organic C,
total N, microbial biomass C, microbial quotient, arginine ammonification rate, f—glucosidase phosphatase, protease—casein, prote-
ase—BAA, urease were determined and the effects of the soil chemical indices on soil microbial and biochemical activities were ana-
lysed. Data anslyses revealed that soil pH correlated positively with exchangeable Mg?* percentage, Mg®*/Ca*" and HCO; +CO;* (r
=0.70, 0.69, and 0.72, respectively).Exchangeable Mg®" percentage had a close positive correlation with Mg**/ Ca®* (r = 0.84). Soil
organic C, total N, microbial biomass C, microbial quotient, arginine ammonification rate were 6.4-18.5 g'kg ', 0.28-1.20 g-kg ',
23.1-351.9 mg'kg ', 0.37%-2.52%, 0.77-1.83 pmol-g -d™"  respectively. These indices negatively correlated with Mg®*/Ca*" and the
correlation coefficients were —0.52, —0.50, —0.59, —0.62, —0.65, respectively. f—glucosidase, phosphatase, protease—casein, prote-
ase—BAA, urease were 6.68-27.79 umol-g “h!, 7.03-25.99 pymol-g "h', 0.11-0.76 pg-g “h™', 0.05-0.48 pmol-g"h™', 0.07-0.61
pmol-g "“h™!, respectively. The hydrolases had a positive correlation with microbial biomass C, and the correlation coefficients were
0.73, 0.71, 0.78, 0.87, 0.81, respectively, but negatively correlated with Mg2+/Ca2+, and the correlation coefficients were —0.59, —0.58,
—0.60, —0.56, —0.54, respectively. The results demonstrated that high Mg”" alkalinity resulted in low soil organic C, a small microbial
community with low microbiological activity, low hydrolase activity, thus leading to low soil productivity.

Key words: Mg”" alkalinity; Mg®/Ca®"; microbial biomass C; microbial quotient; arginine ammonification rate; hydrolase
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