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Abstract; Changes in carbon stocks in grassland ecosystems are an important factor in the global carbon bal-
ance. Although many individual studies have been conducted around the world on the effects of grazing on car-
bon cycling, there is still some controversy regarding the general effects of livestock grazing on different carbon
pools. In this study, 105 individual studies on the effects of grazing on carbon cycling were subjected to a meta-
analysis. Our results revealed several general trends, which can be summarized as follows. Grazing activities
significantly decrease the size of above-belowground and related carbon pools, but increase soil respiration. The

types of carbon pools vary significantly among climate types. Grazing activities decrease the size of plant below-
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ground carbon pools and soil carbon pools in semi-humid/humid climate regions (by 15.21% and 15.35%, re-
spectively), but have smaller effects on these carbon pools in arid/semi-arid climate regions. There is no signif-
icant relationship between plant aboveground carbon pools and soil carbon pools, but there is a significant posi-
tive correlation between plant belowground carbon pools and soil carbon pools. The response ratio of soil car-
bon pools is positively correlated with mean annual precipitation, and significantly negatively correlated with
mean annual temperature. Both mean annual precipitation and mean annual temperature are significantly nega-
tively correlated with the response of plant belowground carbon pools. Grazing activities not only significantly
decrease the size of plant aboveground and belowground carbon pools, but also alter carbon distribution in the
plant.
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2

Fig. 2 The weighted response parameters related to carbon cycling of grassland ecosystem in response of grazing

a: ;b . a: Different carbon pools; b: Different biomass pools. APCP: Above-ground plant carbon
pools; LCP: Litter carbon pools; SCP: Soil carbon pools ; BPCP. Below-ground plant carbon pools; MBC:
Microbial carbon pools; Rs: Soil respiration; ABP. Above-ground biomass pool; BBP:

Below-ground biomass pool.

3 6

Fig.3 Frequency distributions of response ratios (RR) of 6 parameters related to carbon cycling of grassland ecosystem
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Table 1 Percent of change value of 6 parameters related to
b
carbon cycling in two climate types %
H .
. / /
s / /
Variable Percent of Sample Percent of Sample
change value in size change value in size
3 arid/semi-arid semi-humid/humid
3.1 APCP —17.9743.45 14 —42.22+2.4 17
BPCP —2.34+1.76 7 —15.2140.89 45
[15-17] ScP —9.1540. 48 62 —15.354+1.22 56
LCP —46.9247.72 14 —7.30+£212 11
b
MBC —41.0540. 56 36 —11.60+1.13 20
° Rs 1.134+1.68 41 10.42+2. 33 23
(D) o
4

Fig. 4 Potential mechanisms of different carbon pools under two climate regions in response to livestock grazing

APCP. Above-ground plant carbon pools; LCP: Litter carbon pools; Rs: Soil respiration; BPCP: Below-ground plant carbon pools; SCP. Soil

carbon pools; MBC: Microbial carbon pools.
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Fig.5 Relationship between plant carbon pools, soil carbon pools and environmental variables
2
Table 2 Correlation coefficient of several carbon pools with environmental variables
Pearson correlation coefficients
Variable MAP MAT
RR of APCP RR of BPCP RR of SCP Latitude
RR of APCP —0. 149 0.220 0.262 0.532** —0.241
RR of BPCP 0.372 0.515%* 0.628** —0.561** —0.437**
RR of SCP 0.413 0.003 0.362** 0.187* —0.498**
Latitude 0.112 P<0.001 P<C0.001 —0.052 —0.589**
MAP 0.001 P<C0.001 0. 046 0.535 0. 057
MAT 0. 150 0.001 P<C0.001 P<C0.001 0. 504
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