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Influences of Grazing and Exclosure on Carbon Sequestration in Degraded
Sandy Grassland , Inner Mongolia, North China

Su Yongzhong, Zhao Halin ( Cold and Arid Regions Environmental and Engineering Research Institute , Chinese
Acade my of Sciences, Lanzhou 730000 ,China)

Abstract : Very little is known about the effects of continuous grazing and exclosure on carbon sequestration in se mi-arid
sandy grassland of North China. Soil-plant system carbon in representative degraded sandy grassland in Horqin sandy
steppe ( N42° 58’ , E120° 42/) was measured. Three situations were compared : continuous grazing ( CG) , exclosure for
5 years (5EX) and exclosure for 10 years (10EX) . Ground cover increased from the CG (35 %) tothe SEX (63 %) and
to the I0EX (81 %) , and accordingly soil organic carbon and total plant components carbon increased from the CG (493
g*m” Zand 95 g*m™ %) to the SEX (524 g* m” “and 146g* m™*) and to the I0EX (584 g* m “and 309 g*m™?) .In
terms of the distribution of carbon in plant-soil system, 65.3 %, 78.2 % and 83.9 % of plant-soil carbon was in soils at
0 ~15cm in the 10EXsite , in the 5EXsite and in the CG site, respectively . The results suggested that continuous graz-
ing in the erosiom prone sandy grassland was very detrimental to vegetation, soil and surrounding environment . Under
exclosure conditions , vegetation restoration and litter accumulation not only effectively protected soil from loss through
wind erosion , but also significantly increased plant-soil syste m carbon storage , and thus sequestration of at mospheric car-
bon. However, the recycling of aboveground plant carbon to the soil was restricted when grazing was excluded and a
large part of carbon sequestrated was immobilized in plant litter accumulating on the soil surface . Further research on
time scale for exclosure is needed . It is concluded that the degraded sandy grassland could contribute to significant carbon
sequestration with the imple mentation of protecting practices .
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Table 1 ~ Ground cover characteristics in continuous grazed and norm grazed restoration sandy grasslands
! % / cm
10EX 19.2%14.7 a 40.8 £13.5 a 40.4%14.4 a 44.8120.6 a 1.7%0.8 a
SEX 37120.6 b 28.6%10.9 b 34.5%15.9a 29.9%8.4 b 0.9%0.7 b
CG 65.416.8 ¢ 24.3%7.4 0 10.3£3.8b 13.2%7.5¢ 0.3%0.1 ¢
[15]
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Table 2 Soil bulk density and organic carbon concentrations in plant components and soils in continuous

grazed and nom grazed restoration sandy grasslands

/ grkg! (0 ~15cm)
/g‘kg'1 /g'cm'3
10EX 314 t11b 392+32 b 409 *+22a 390 £26 a 315%24a 2.79%0.55a 1.39%0.08 ¢
5EX 329 £33 b 425 %7 a 409*10a 389%21 a 333 +41 a 2.42%1.01 ab 1.44%0.08 b
CG 355 +21a 400 18 a  400*19a 359 %351 185 %24 b 2.10%0.71 b 1.58%0.10 a
N=10 N=10 N=10 N=10 N=10 N=30 N=30
2.2 10 . s
)
106.8 g*m™“, 5
1 82.5%,10 3.2
S R 5 ; 10 5
s .
S 5 S , 10 (892.9 ¢
, 10 ; em %) 5 (394.7g*m™ %)

5 300% 30.8 %.
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Fig.l1 = Specific mass of plant components (live vegetation, different forms of litter and roots) in the three study sites
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Fig.2  Carbon storages in plant components (live vegetation, different forms of litter and roots)
and soils(0 ~15cm) in the three study sites
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