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The change of soil carbon and nitrogen under different grazing gradients in

Hulunber meadow steppe
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Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences; Beijing 100081, China

2 College of Pratacultural Science, Gansu Agricultural University, Lanzhou 730070, China

Abstract: The Hulunber grasslands in Inner Mongolia cover an area of up to 9.97x10°km*. Within this area, the Hulunber
Leymus chinensis meadow steppe is located in the eastern part of the Eurasian continent grassland region. It is a very
important example of a temperate grassland ecosystem. Grazing is the most common land use in the Hulunber meadow
grasslands, therefore, understanding the changes of soil carbon, soil nitrogen and carbon sequestration under different
grazing gradients will provide an important scientific basis for grassland carbon sink management in Inner Mongolia. Six
stocking rate treatments (0, 0.23, 0.34, 0.46, 0.69 and 0.92 Au/hm’) repeated three times for each treatment, were
established , with soil samples collected in early August 2011. The experimental results showed that the grazing gradient has

a distinct effect on the change of soil carbon and nitrogen content and soil carbon and nitrogen storage. Soil carbon and

EETH: HRHRP LS WHIIE (41201199) ; B R & £ R OF 58 & %I (863 11 %) (2012AA102003- 4) ; [ b F 4 & £ 5 H
(2012DFA31290) ; N5 i BE B A XRHEC TR 30 E (T 48 DR B0 5 i 280 T 150 AR B =X 58 ) 5 Rl 5K o 0 R Wl F 58 & e 3300 (973 1 &))
(2010CB833502) ; A #i AT (4l BHIFE T ( 201003019, 201003061 ,200903060 , 201303060 ) 5 H 4 24 2\ 75 PERHIF B2 BIr BE ARV, 55 3% & T 7%
4 (202-21) s AL = ML B AR Rl 15 L T 5 4 B B

Y5 B H#A:2013-02-26; &1iT B #3:2013-10-21

# W IHAEH Corresponding author. E-mail ; xinxp@ sina.com

http ://www.ecologica.cn



1588 JAE = 345

nitrogen storage and carbon sequestration potential in the top 0—30 cm soil layers had a significant linear downward trend as
the grazing gradient increased.

Compared with non-grazed grassland G0.00 (107.1 t/hm®), the soil carbon sequesiration potentials are 108.61—
109. 67 t/hm*, 107.06 t/hm*, 95.13—100.14 t/hm’ in light grazing, moderate grazing and heavy grazing grassland,
respectively. For the soil nitrogen, compared with non-grazed grassland G0.00 (9.22 t/hm”) ,

8.20 t/hm’

soil nitrogen sequestration
potentials were 8.37—8.65 t/hm’, , 6.74—7.35 t/hm’ in light grazing, moderate grazing and heavy grazing
grassland, respectively. Light grazing improved the soil carbon storage and carbon sequestration potential. With an extension
of the grazing time, the soil carbon and nitrogen content, carbon and nitrogen storage, and carbon and nitrogen
sequestration potential in soils of heavily grazed grasslands decreased significantly.

There were obvious vertical distributions in the soil carbon and nitrogen content and carbon and nitrogen storage under
different grazing gradients. The change of soil carbon and nitrogen was higher in the 0—10 cm soil layer under different
grazing gradients while soil carbon and nitrogen content and carbon and nitrogen storage significantly decreased with the
increase in soil depths in different grazing gradients. About 42.26% of the soil organic carbon was distributed in the top 0—
10 cem soil layer, 30.67% in the 10—20 cm layer, and 27.07% in the 20—30 cm layer. For the 0—10 e¢m, 10—20 c¢m and
20—30 cm soil layers, the total soil contents were 44.39% ,30.13% and 25.48% , respectively; the soil carbon storage were
39.60% , 31.26% and 29.14%, respectively; the soil nitrogen storage were 41.57% , 30.97% and 27.46% , respectively.
The soil carbon and nitrogen content and soil carbon and nitrogen storage for the 0—10 cm soil layer were significantly higher
than those for the 10—20 ¢m and 20—30 cm soil layer.

We found that there was an underlying transformation from soil carbon sequestration under light grazing gradient to soil
carbon loss under a heavy grazing gradient, and this transformation threshold was found to be 0.46 Au/hm’. In short, the
Hulunber meadow steppe of Inner Mongolia has a good capacity to sequester carbon in soil, and that can increase the soil
carbon sequestration potential through rational control of grazing gradients to achieve carbon sinks. We can increase the soil

carbon sequestration potential to achieve carbon sinks through controlling grazing gradients.

Key Words: carbon storage ; nitrogen storage ; carbon sequestration potential ; grazing gradients; Hulunber; meadow steppe
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Table 1 Vegetationand soil conditions in different plots

TR IE (G) A LR £l - . M by
Grazing Soil organic carbon/ (g/kg) Soiltotal nitrogen/ ( g/kg) 1Ry e Aboveground-
. Height Coverage .
gradient / biomass
(Au/hm?) 0—10cm 10—20cm  20—30cm 0—10c¢m 10—20cm 20—30cm /cem /% /(g/m?)
G0.00 36.37 23.71 19.85 3.73 2.52 2.10 7.96 41.80 81.73
G0.23 39.52 28.74 23.14 3.87 2.70 2.26 7.38 42.13 81.97
G0.34 37.84 24.63 20.61 3.87 2.54 2.12 8.18 40.36 85.96
G0.46 37.94 25.98 20.79 3.87 2.67 2.17 7.70 42.27 81.71
G0.69 39.33 26.35 21.71 4.02 2.72 2.39 7.76 38.04 77.34
G0.92 39.09 25.63 21.87 4.08 2.65 2.28 7.97 36.97 74.80
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Table 2 The change of soil carbon/nitrogen content and carbon/nitrogen storage of different soil layer in the same grazing gradient

£zt +/Z/em G0.00 G0.23 G0.34 G0.46 G0.69 G0.92

A LR 0—10 43.78+1.54A  42.28+1.01A  43.19+1.50A  40.97+1.80A  40.54+0.36A 37.64+0.44A
Soilorganic carbon 10—20 30.66+1.70B  31.1120.85B  29.66+0.04B  30.93x0.11B  29.53x0.75B 28.23+0.74B
/(g/kg) 20—30 26.77+1.53B  26.04x1.11C  29.26+1.48B  26.7620.50B  26.02+0.99C 24.30+0.83C
HIELA 0—10 3.45£0.26A  3.67+0.60A  3.90+0.08A  3.41x0.19A  3.05+0.52A 2.76+0.36A
Soiltotal nitrogen 10—20 2.43+0.088  2.41x0.09B  2.08+0.11B 2.43+0.01B 2.3420.24B 1.98+0.14B
/(g/kg) 20—30 2.78+0.45B 1.62+0.16C  2.21+0.06B 1.74£0.07C 1.69+0.12C 1.66+0.08B
d- eI 0—10 43.09+1.47A  42.39+2.45A  42.75+2.08A  42.81+3.11A  39.90£2.01A 37.23+0.47A
Soilcarbon storage 10—20 32.47+1.38B  36.11+2.17B  32.42+0.19B  32.42+0.55B  31.16+1.66B 31.20+0.80B
/(/hm?) 20—30 31.54+2.99B  31.18+1.35B  33.40+3.02B  30.83+1.11B  29.08+0.83B 26.70+0.76C
TIEN R 0—10 3.39£0.22A  3.63+0.46A  3.86+0.17A  3.5620.29A  3.00+0.52A 2.73£0.36A
Soilnitrogen storage 10—20 2.58+0.04B  2.80£0.20B  2.28+0.11B 2.63+0.06B 2.46+0.25B 2.19+0.14B
/(t/hm?) 20—30 3.25+0.52A  1.94+0.19B  2.52+0.18B  2.01z0.11B 1.89+0.12B 1.82+0.08B
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