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Abstract: The increase of global nitrogen deposition has changed the nitrogen (N) cycle process of grassland ecosystems,
and the resulting ecological effects have become the focus of current research. In this paper, the grassland with short-term
enclosure years around Urumqi was taken as the research object. The soil enzyme activity and microbial composition of free
grazing land and the enclosed grassland were analyzed by simulated nitrogen deposition experiment. Combined with soil
nutrient and stoichiometric characteristics, the effects of nitrogen deposition on soil microbial composition and soil enzyme

activity of short-term enclosed grassland were discussed, which provided theoretical basis for the protection, restoration and
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management of grazing grassland in this area. The results showed that; (1) the contents of soil organic carbon (SOC) , soil
total nitrogen ( TN) and soil total phosphorus ( TP) were generally increased with the increase of enclosure years,
indicating that enclosure was beneficial to the improvement of soil nutrient content. Compared with the average value of
grassland in China, the soil carbon/nitrogen (C/N) in this grassland was relatively high, and the soil carbon/phosphorus
(C/P) and soil nitrogen/phosphorus (N/P) were relatively low, indicating that the decomposition of soil organic matter in
this grassland was good, and was conducive to the release of soil carbon and phosphorus, while the soil nitrogen was
relatively short. (2) The number of fungi in 5—20cm soil layer of the 3-year enclosed grassland was higher than that in
other plots. The activities of sucrase and catalase were the highest in the surface soil of the enclosed grassland for 3 years;
The number of actinomyces was the highest in the 7 years after enclosure, which indicated that enclosure could promote the
growth of soil microorganisms and the improvement of soil enzyme activities. (3) Nitrogen addition inhibited soil fungi, and
N5 and N10 treatments significantly increased the number of soil bacteria in various plots. Nitrogen addition had no
significant effect on actinomyces in 0—10cm layer of grassland enclosed for 7 years, while nitrogen deposition significantly
increased the number of actinomyces in 5—20cm layer of other plots, among which N5 and N10 treatments had the most
obvious promoting effect; nitrogen addition could promote the activities of urease, sucrase and catalase in the soil of the
grassland, and N5 and N10 treatments had the most obvious effect. Comprehensive analysis showed that nitrogen deposition
could directly or indirectly affect soil microorganisms and enzyme activities. As a means of grassland management, the short-
term enclosure had a certain effect on the restoration of the degraded grassland ecosystem, and could accelerate the
restoration of the degraded grassland by improving soil physical and chemical properties, adjusting nutrient content and

stoichiometric ratio.

Key Words: nitrogen deposition; short-term enclosure; soil stoichiometry; soil microorganism; soil enzyme activity
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Fig.2 Soil nutrient and stoichiometric characteristic in grazing and enclosure grassland
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Table 1 Soil nutrient variability in grazing and enclosure grassland

AR Z B Variable coefficient/ %

Kt IR WA L
Plots Soil depth/cm AHLEk B BB C/N/P
Soil organic carbon Total nitrogen Total phosphorus
EREEpEs el 0—5 0.693 0.365 0.837 22/1.5/1
Free grazing 5—10 0.984 0.564 0.418 21/0.5/1
10—20 0.902 0.895 0.761 28/0.6/1
20—40 0.302 0.585 0.391 26/1.3/1
& 147 0—s5 0.109 0.080 0.060 26/0.7/1
Fenced 1 year 5—10 0.712 0.477 0.241 22/0.9/1
10—20 0.797 0.456 0.367 27/0.8/1
20—40 0.205 0.573 0.311 29/1.2/1
il &t 3 4% 0—>5 0.020 0.303 0.056 20/1.4/1
Fenced 3 year 5—10 0.119 0.457 0.153 17/1/1
10—20 0.135 0.241 0.047 21/0.8/1
20—40 0.025 0.423 0.307 20/1.3/1
[l 7 4F 0—5 0.020 0.190 0.338 39/0.6/1
Fenced 7 year 5—10 0.010 0.109 0.809 15/1.9/1
10—20 0.015 0.392 0.695 16/1.9/1
20—40 0.020 0.074 1.054 20/2/1
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Table 2 Two-factor variance analysis of nitrogen and enclosure years on soil microbial population

Eiztan RFEH Pl B4R R R AR
Index Nitrogen treatment Fenced year Nitrogen treatmentXFenced year
4 Bacteria 47.591** 50.646 " 17.269 **
L4 Fungus 73.296 ** 26.607 ** 14.816**
FLLR B Actinomycetes 4.192 52.567 " 12.889 **
x% P<0.01
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Fig.3 Effect of nitrogen deposition on soil microbial quantity in short—term enclosed grassland
AN A FRIR [ — R R RR AL B2 (A7 235 28 5 (P<0.05 ), K5 - BEFRR ] — R 3 Ab U [ R 22 (A7 A8 12 35 22 5 (P<0.05) ;
CK:0gN m™2 a™' /N5:4.6gN m™?a™' ,N10:9.8¢gN m™? a™' ,N20:13.8¢gN m™? a™"

®3 AR EHERNIEBEETEONERATESN

Table 3 Two-factor variance analysis of nitrogen and enclosure years on soil enzyme activity

£zt AR Fil AR R A FE X EHAER

Index Nitrogen treatment Fenced year Nitrogen treatmentXFenced year
WxHf Urease 18.41** 83.24** 74.39 %"

HEWERE Sucrase 9.7%* 7.98 ** 16.54**
LSRG Catalase 44.626** 72.00** 84.71**

RUCRERT IR A TG B i S PR Ze AR (b, 5 CK A EE, NS AbHLE 54 5 T o 0—10em 2 12 ]
1 AR 0—Sem JZIREHE M N10 Zb 2 3548 5 1 FlE 1 AR50 10—20em 25 [l 3 47 50 IR il 5 P
(P<0.05) ,N20 ZbFE T I DREGEE M. A pR BB S5 PR 1 A 5 A il 3% 1 B R 3R S R 2 e T R R
FEARE S, ol NS 5 N10 ABRAE 95/ F e A S, N10 ADBR G 35 4 5 7 LB 3 4R 50 il - S e WA IS . NS 4b
PR AR TSR 10—20em )2 3T EAL SIS PE | F UK 0—S5em 2 M F 3 3 AR 5—10em )2
AL S RIS L N1O AL PR i R T FE | AFERIH 0—10em J2 i AL S IR E (& 4)

AN P AR BRI 5, WREEE M 1 P OO 238 J2 8 i o, TR it 106 2 A o S Ak St 0 1 A P 3 48
FO R P o AN IR B T, RIS R il 16 7 45 8] s A B e b i 23 R P n 2 R A
Rt i EA SRR TG TR [ P B 2 R BN I 2 S A, R R ) 1 AR S ) 3 AR R b R e PR A T

http ; //www.ecologica.cn



&t
H

8424 *+ Eild 43 %

S (B 4)

watem Il ck B ~Ns ] Nio [ ] N20

0—5cmt 2 5—10cm T2 10—20 cm 2

90.00
80.00
70.00
60.00
50.00
40.00 +
30.00
20.00
10.00

aA aA aA |

g
Urease/(U/g)

dc 2E B bC r bA

60.00 ¢
50.00 | w f
40.00 | bA

30.00 | as| SB[ | Y F r Al

L L bB bA aA aA [ A
20.00 o ac . 2
C B aC

0 T dac T

140.00
120.00
100.00
80.00
60.00
40.00
20.00

T

Sucrase/(U/g)
%
2

cB DA SA A - aa BB A | aA 4p bB B bC cp 8A bA  bB2A 6B | bA A . cc g BA BB g bB 4o 2A

pURCR I

Catalase/(U/g)

H B Fil 148 [EESRE:S A i Pl 14 [l 35 348 A Fil#H14E [y 348
[l 3 4F FR Fenced year

4 FITUFENTIEHA B 4 PR B b AR AR R TR 1 Y S

Fig.4 Effect of nitrogen deposition on soil enzyme activity of grassland in short—term enclosure years
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