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Effects of Nitrogen and Water on Soil Enzyme Activity and Soil Microbial Biomass in Stipa baicalensis Steppe,

Inner Mongolia of North China
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Abstract: In this paper, eight nitrogen treatments were applied at 0 g-m™= NO , 1.5 g*m™ N15 , 3.0 g-m™ N30 ,5.0 g-m™ N50 , 10.0 g-
m~? N100 , 15.0 g-m™ N150 , 20.0 g-m= N200 , 30.0 g-m™ N300 as NH,NO; and adding water to simulate summer rainfall of 100 mm,
the interactive experiment was set to explore the effects of nitrogen and water addition in Stipa baicalensis steppe on soil nutrients, enzyme
activities and soil microbial biomass. The results showed that the nitrogen and water addition changed soil physico—chemical factors obvious —
ly, the content of soil total organic carbon, total nitrogen, nitrate nitrogen and ammonium nitrogen increased along with the increasing of ap —
plication rate of nitrogen, on the contrary, the soil pH value had decreasing trend. Appropriate application of nitrogen could enhance the ac—
tivity of urease and catalase but decreased the activity of polyphenol oxidase. Nitrogen and water addition had significant effect on soil micro -
bial biomass C and N. Higher level of N fertilizer significantly reduced microbial biomass C, and the microbial biomass N was on the rise with
the application rate of nitrogen. The addition of water could slow the inhibition of nitrogen to microorganism and increase the microbial
biomass C and N. A closed relationship existed in soil nutrient, activities of soil enzyme and soil microbial biomass C and N. The significantly
positive correlation existed between total N, organic C, nitrate N and catalase, significantly negative correlation between nitrate N, ammonium
N, total N and polyphenol oxidase. Microbial biomass N was significantly positive correlated with total N, nitrate N, ammonium N, catalase,
phosphatase, and was negative correlated with polyphenol oxidase. Microbial biomass C was significantly positive correlated with polyphenol
oxidase, and was negative correlated with catalase.
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40% 48 h 30 mL 0.5 N150 P<0.05
mol - L K,S0, Multi N/C 3100 1.15 1.16
[1510
1.4
SAS9.1 ANOVA N50.N100.N150.N200 N300
Pearson’s correlation analysis Duncan P<0.05 N300
o NO 1.12~1.28
2
N100  N150
2.1 P<0.05 1.09 1.16
1 pH
pH N200.N300 NO
N300 4% P<0.05 2.19 o
P<0.05
N50.N100 2.56
P<0.05
29.99~35.19 g- kg™ N150.N200.N300
P<0.05
N50.N100.N150.N200 N300 7.61~33.97 N100.
P<0.05 1.08~1.15 N200 N300
o 27.53~32.46 g-kg™ N100 13.57~24.84
1
Table 1 Soil physico—chemical factors under different treatments
pH Water NH, =N/ NO;-N/ Total N/ Organic C/
Treatment 1:5 content/% mg-kg mg-kg™! g kg g kg
NO 7.04+0.05a 8.19+0.26a 16.11+1.90c 2.61+0.16e 1.78+0.03d 30.41+0.92h
Adding water N15 7.03+0.13a 7.85+0.09ab 17.63+1.42¢ 2.94+0.26e 1.82+0.04d 30.19+0.73h
N30 6.94+0.11ab 7.98+0.14ab 17.79+3.43¢ 3.11+£0.31e 1.81+0.03d 29.99+0.88h
N50 6.94+0.12ab 7.66+0.31ab 17.15+£1.59¢ 4.27+0.54de 2.04+0.01¢ 33.02+0.62a
N100 6.91+0.04ab 7.57+0.16ab 19.80+1.89be 9.52+2.12d 1.99+0.05¢ 33.69+0.51a
N150 6.91+0.04ab 7.31+0.17b 25.02+4.90bc 19.88+2.43¢ 2.08+0.04bc 32.74+0.78a
N200 6.83+0.03ab 7.59+0.11ab 35.27+9.10b 38.99+4.40h 2.17+0.01ab 35.19+091a
N300 6.76+0.06h 7.67+0.29ab 64.61+9.50a 88.76+0.87a 2.27+0.02a 33.01+0.67a
NO 7.07+0.04ab 7.44+0.15a 22.65+2.78¢ 1.92+0.17¢ 1.85+0.08h 27.92+0.29h
Not adding water 5 7.15+0.18a 7.75+0.16a 23.66+3.69¢ 1.910.08¢ 1.80+0.03b 30.29+1.48ah
N30 7.09+0.03ab 7.49+0.21a 32.47+3.59bc 2.63+0.25¢ 1.86+0.05b 27.96+0.68h
N50 7.04+0.01ab 7.25+0.17a 44.95+7.84ah 6.47+0.96¢ 1.81+0.02b 27.53+1.18b
N100 6.91+0.04ab 7.36+0.12a 57.95+13.08a 44.35+3.54a 2.02+0.03a 32.34+0.46a
N150 6.97+0.03ab 7.26+0.12a 27.72+4.38bc 17.17+3.43bc 2.14+0.01a 32.46+1.45a
N200 7.02+0.02ab 7.47+0.12a 30.70+6.10bc 27.40+3.67ab 1.85+0.03b 29.12+0.61h
N300 6.83+0.09h 7.50+0.20a 31.70+£2.96hc 34.97+4.11ab 1.85+0.03b 27.89+1.17h
P<0.05 .

Note: Different letters within the same column indicated significant difference at 0.05 level. The same below.

o
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Figure 1 The activity of soil urease along with different N and

water addition treatments
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Figure 2 The activity of soil phosphatase along with different N

and water addition treatments
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Figure 3 The activity of soil catalase along with different N

and water addition treatments
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Figure 4 The activity of soil polyphenol oxidase along with 23 N N
different N and water addition treatments
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Figure 5 Soil microbial biomass C and N under different treatments
2
Table 2 The correlation analysis between soil enzyme activity and soil nutrients
Pearson correlation coefficients total nitrogen ammonium nitrogen nitrate nitrogen organic carbon
-0.763 77* —0.835 49%%* —0.855 15%%* -0.602 47
polyphenol oxidase
0.930 48%** 0.693 06 0.718 28* 0.863 20**
catalase
-0.025 48 0.020 78 0.091 52 -0.129 17
phosphatase
0.113 36 -0.064 49 -0.074 46 0.221 06
urease

W

P<0.05

o

P<0.01 .

Note: *”indicated significant correlation P<0.05 , ‘**’indicated highly significant correlation P<0.01 .
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