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Effects of Cultivating and Grazing on Soil Organic Carbon and Soil Inorganic Carbon in Temperate Semiarid
Grassland

GENG Yuan-bo, LUO Guang—qiang, YUAN Guo—fu, LI Ming—feng, MENG Wei—qi, DONG Yun-she

(Tnstitute of Geographical Sciences and Natural Resources Research , Chinese Academy of Sciences , Beijing 100101, China)

Abstract: The contents of soil organic carbon(SOC )and soil inorganic carbon(SIC )in different soil layers within 1 m depths in three different
kinds of steppes (Stipa baicalensis steppe, Leymus chinensis steppe and Stipa grandis steppe ), in the Xilin River Basin of Inner Mongolia,
China , were determined in order to investigating effects of cultivating and grazing on the soil carbon in temperate grassland. The results
showed that: (1)The content of SOC in the soil layers within 1 m depth obviously decreased in croplands which had been cultivated from the
Stipa baicalensis steppe for 30 years compared with those of the Stipa baicalensis steppe. The content of SOC tended to accord between 0~10
cm and 10~20 c¢m depth soil layers in croplands after 30 years of cultivating. (2 )Grazing resulted in the decrease of the content of SOC in
shallow soil layers and the increase of the content of SOC in deep soil layers in the Leymus chinensis steppe and the Stipa grandis steppe. The
content of SOC decreased in 0~20 ¢cm depth soil layers and increased in 30~100 cm depth soil layers in the Stipa grandis steppe. The content
of SOC decreased in 0~10 em depth soil layer and increased in 10~100 cm depth soil layers in the Leymus chinensis steppe. The reason
might be that grazing intensity and soil moisture of the Stipa grandis steppe was heavier and lower than the Leymus chinensis steppe. (3)The
content of SIC in the 1 m depth soil layer was higher in cropland reclaimed from the Stipa baicalensis steppe than in the Stipa baicalensis
steppe, and the place of calcic horizon was shallower in the cropland than in the Stipa baicalensis steppe.(4)As a result of grazing, the con—
tents of SIC in the soil layers within 1 m depth declined in the Leymus chinensis steppe and the Stipa grandis steppe, and the contents had
more intense decrease in the Stipa grandis steppe than in the Leymus chinensis steppe because the Stipa grandis steppe had a stronger grazing
intensity, a lower primary productivity, a lower plant species richness and a lower cover than the Leymus chinensis steppe. In addition, the
place of calcic horizon went down in the two steppes.(5)In general, the soils of croplands from reclaimed grasslands had lower SOC content
and higher SIC content than the soil of uncultured grassland ; Grazing resulted in SOC content decreasing in upper soil layer and increasing in
lower soil layer in grasslands. At the same time, grazing also resulted in SIC content decreasing in whole soil layer in grasslands.
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Table 1 The abiotic characteristics of three grassland communities

in Xinlin River Basin
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Table 2 The physical and chemical properties of the soils of three grassland communities in Xilin River Basin
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Table 3 The content of SOC in the grasslands of different utilizing patterns

DUIMIRE F 5 5 g kg™

R g kg K g kg

FHEE em

T3 A FEIEP A Rl 4 iEis
0~10 29.5+2.9 18.2+0.8 21.5+2.1 20.3+2.5 17.8+1.3 14.1+1.3
10~20 21.9+2.1 18.2+0.6 14.5+0.8 15.1+2.6 15.7+1.7 11.9+2.0
20~30 17.2+1.9 17.4+2.7 10.2+0.8 11.6+1.2 11.0+1.9 11.0+1.7
30~50 13.2£1.2 11.2+1.5 7.3£1.9 9.6+0.4 7.3x0.9 8.8+1.2
50~70 8.4x1.1 7.4£1.5 6.2+1.9 8.4+0.6 4.7+0.8 6.5+1.2

70~100 6.8+1.7 3.2+0.7 3.9+3.0 6.8+0.9 3.1x0.1 4.3+0.8

T 255 AARE 22 , FEA B n=10,
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Table 4 The content of SIC in the grasslands of different utilizing patterns

. DUIMIRET S 75 g ke
FHERE fem °

PR e kg KEFF g kg

T Vg £ o T B A
0~10 0.058+0.033 0.421+0.286 0.047+0.014 0.027+0.010 2.477+0.578 0.027+0.020
10~20 0.057£0.015 0.340+0.253 0.035+0.011 0.034+0.015 9.443+2.122 0.040+0.023
20~30 0.029+0.012 0.522+0.206 0.043+0.003 0.045+0.032 10.965+2.002 0.040+0.019
30~50 0.032+0.015 3.957+1.550 5.017+1.194 0.059+0.033 9.367+1.278 6.698+3.672
50~70 0.036+0.020 6.506+0.580 6.277+1.249 0.542+0.244 9.045+1.362 7.822+2.355

70~100 4.659+2.714 9.558+1.048 4.449+0.847 4.158+1.886 9.327+1.952 6.200£2.758
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