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Table 1 Grazing impact on grassland soil physical and chemical properties

] FEX AHL AN EKE pH
(g/kg) (g/kg) (g/kg) (g/kg)
3H CK 2.77+0.08 b 0.10+0.07b 0.12+0.02B 167.5+36.3a 6.99
LG 329+0.64 a 0.17+£0.01 a 0.16+0.01 A 160.8 +49.0 a 6.95
MG 2.84+0.01b 0.12+0.07 a 0.10+0.01 B 140.6 £27.0b 6.91
HG 2.70+0.67b 0.13+£0.02a 0.09+0.03 C 88.6+32¢ 7.21
5/ CK 2.58+0.83a 0.15+0.03b 0.14+0.01 A 88.1 £23.2 aA 6.74
LG 2.83+047a 0.19+£0.01 a 0.14+0.03 A 73.2+26.8 bA 6.64
MG 2.57+091a 0.14+0.01b 0.10+0.01 B 49.3+0.8cB 6.87
HG 2.59+044a 0.12+£0.06 b 0.08+0.03 C 47.1+6.1cB 7.31
8 /] CK 2.28+0.64 a 0.19+0.04 a 0.14+0.05A 114.3+£50.7b 6.39
LG 226+0.62a 0.22+0.01 a 0.11+0.02B 130.9+20.3 a 6.52
MG 1.82+0.10b 0.17+0.04 a 0.06 £0.02 C 1045+ 8.6b 6.77
HG 1.57+0.46b 0.13£0.06 b 0.02+0.01 D 99.8+13.3b 6.92
10 H CK 2.54+090b 0.14+£0.03b 0.10+0.02B 93.6+20.2B 6.41
LG 2.94+0.82a 0.19£0.06 a 0.11+0.01 A 205.6+41.6 A 6.72
MG 2.68+0.14b 0.15+0.05b 0.04+0.01C 86.6+11.8B 6.86
HG 2.36+0.83b 0.13£0.04b 0.03+0.01C 81.3+39B 7.28

" n=9, F—AHEdE NS FRERRRRARFEX ZREH (p<0.05) BEKT, KEFRARERERES (p<0.01) BEFKF, FNH.
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Table 2 Amounts of nitrogen cycle bacteria under different grazing intensity

1] FEX SRR ] AR T 40 B S4B
(x10%) (x10%) (x10%) (x10°)

3H CK 1.89+0.47B 14.99 +2.44B 243+0.64A 3.02+0.87a
LG 239+ 0.14A 19.12 £ 1.56 A 243+ 186A 3.14+ 1.16a

MG 1.73+0.43B 572+1.16C 252+047A 3.18+0.17a

HG 1.45+0.35C 2.89+0.25D 1.02+0.03B 2.05+0.56b

5H CK 3.63+0.61bA 1635+4.53a 3.94+0.96a 4.96+0.51b
LG 429+0.12aA 1733+521a 4.00+0.51a 5.77+0.86a

MG 1.92+0.78¢c B 13.77+3.05b 3.12+041b 4.85+0.23b

HG 145+082¢cB 6.21+031¢ 2.98+0.71b 3.65+0.60 ¢

8 H CK 3.87+0.05A 1825+ 6.82b 10.24 £3.54b 8.66 £2.26b
LG 472+039A 22.00+2.74a 11.54+3.65a 963+2.19a

MG 2.86+0.52B 17.25+4.07b 9.12+ 1.17¢ 8.24+0.79b

HG 1.96+0.49C 11.33+3.59¢ 8.03+2.99a 7.34+0.46¢

10 A CK 2.92+0.57bA 2021 +5.70aB 8.45+2.93B 7.66+0.882
LG 3.29+0.56a A 2634+ 735A 10.87£2.39 A 794+321a

MG 233+0.12¢B 18.97+3.73 bA 7.89+2.80B 712+ 1.15a

HG 1.79+0.48d C 3.19+022C 434+098C 5.88+0.89 b
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Table 3 Grazing impacts on soil nitrogen fixation, ammonification and nitrification

I 1] FEX ] N 5 AR Tl 3
(NH; N mg/kg) (NH,4'-N mg/kg) (NO;™-N mg/kg)
3H CK 2.52+0.88B 7.54+1.46b 2.83+0.49b
LG 420+0.74 A 829+231a 3.86+0.52a
MG 291+0.17B 7.28+4.82b 3.01+0.34b
HG 2.49+043B 3.71+£0.95¢ 4.64+0.56a
5H CK 2.65+0.53b 8.61£2.36bA 3.04+£0.90b
LG 3.46+0.62a 9.32+2.36aA 3.83+0.59a
MG 330+0.32a 532+0.56B 2.59+0.45b
HG 237+0.75b 4.04+0.79C 4.12+047a
8 1 CK 4.89+0.80B 21.15+£6.49b 13.41£3.86b
LG 8.13+£2.40A 23.97+4.40a 14.28 +3.84b
MG 3.62+0.16B 20.75+5.41b 15.27+2.19b
HG 2.12£029C 1321+247¢ 18.78 £4.05a
104 CK 3.11+0.86b 9.38+3.34a 2.96+0.01b
LG 478+0.99a 10.71+£2.19a 520+121a
MG 3.04+0.86b 6.32+1.46b 330+0.77b
HG 1.72+0.23¢ 451+1.26¢ 4.44 +0.44b
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Table 4 Correlation coefficients among different factors
il N A AL fid A AT AR fi A s i ] N B AN
il N 1
WA 0.719%* 1
TEAL 0.609* 0.657** 1
S 0.666** 0.621* 0.956%* 1
AT 0.700%* 0.533* 0.777%* 0.768%* 1
Tl 3 0.285 0.148 0.634%* 0.624%* 0.795%* 1
[ N R 0.736%* 0.647** 0.624%* 0.568* 0.739%* 0.344 1
HHLT -0.354 -0.052 -0.593* -0.662%* -0.718** -0.718%* -0.408 1
4N 0.863* 0.705%* 0.673%* 0.693%* 0.678** 0.358 0.820%* -0.305 1
BN 0.462 0.396 -0.192 -0.226 0.080 -0.363 0.383 0.412 0.315
#: Roos=0.497, Roo=0.623, * RAHKLMERE (p<0.05), ** FRHHXHREE (p<0.05).
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Study on Effect of Grazing on Steepe Soil Nitrogen Cycle

GAO Xue-feng', HAN Guo-dong?
(1 College of Life Science and Technology, Inner Mongolia Normal University, Huhhot 010022, China;

2 College of Ecology and Environment, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: The effects of grazing on nitrogen cycle bacteria, nitrogen fixation, ammonification and nitrification were studied in Leymus
chinensis steppe in Inner Mongolia. The results showed that light grazing increased significantly the amounts of four types of nitrogen cycle bacteria
and the intensities of soil nitrogen fixation, ammonification and nitrification, and promoted the circulation of soil nitrogen, but heavy grazing
produced the converse trend. Grazing intensity had no significant effect on the seasonal variation of nitrogen cycle bacteria, nitrogen fixation,
ammonification and nitrification.

Key words: Grazing, Grassland soil, Nitrogen cycle



