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Effects of grassland managements on soil organic

carbon and microbial biomass carbon
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Abstract: In order to evaluate the carbon source/carbon sink function of grassland and explore the sustain-
able grassland management measures, the combined methods of field sampling and laboratory analysis were
employed to analyze the variation of soil organic carbon (SOC) and soil microbial biomass carbon (SMBC)
in Xilingol typical grassland in Inner Mongolia. The effects of different management and grazing measures
on the distribution and carbon reserves of SOC and SMBC were discussed. The studied measures included

fenced enclosure for 29 years (WF29), fenced enclosure for 8 years (WF8), filling-up Medicago sativa
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(RA), filling-up Leymus chinensis (RC), and three grazing measures [ light grazing (LLG), moderate graz-
ing (MG)and heavy grazing (HG)]. The surface soil layer was higher carbon pool because the SOC and
SMBC in the soil profile decreased with soil depth increasing. The SOC and SMBC of WF8 and WF29 were
higher than that of HG in root system soil layer (0—30 cm). There were significantly positive effects of
WF8 management on SMBC and SOC. There was significantly positive correlation (P<C0. 05) between
SOC and SMBC. The variations of SMBC not only reflect the changes of SOC, but aslo reflect the changes
of soil organic carbon pool. The total SOC and SMBC carbon reserves were 788. 84 Gg C and 9. 47 Gg C in
Xilinhot, respectively. The SOC and SMBC carbon reserves were highest under fenced enclosure for 8
years (661.76 Gg C, 6.76 Gg C), and lowest under the artificial filling-up measures (0. 61 Gg C, 5. 73
t C). SOC and SMBC were the indicators of soil fertility and soil quality and important evaluation index of

grassland carbon sink.
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1 FIAEH 8 a 2004 4[R2 E T E A IATEM A T, ATIRE.
Fencing for 8 years(WF8) No disturbance since 2004.
5 A3 29 a 1983 S H = B FJ Ja A AT A T30, BAT IR .
Fencing for 29 years(WF29) No disturbance since 1983.
) BT WO BE 2.7 F AL« hm 2,
Light grazing(LG) Grazing intensity is 2. 7 sheep unit » hm™ %,
4 rh R T BCPCERBE 5.3 F AL« hm 2,
Moderate grazing(MG) Grazing intensity is 5. 3 sheep unit » hm %,
5 EER L5 HCKGREE 8 AL « hm
Heavy grazing(HG) Grazing intensity is 8 sheep unit « hm *.
N Je R BAL B, BLAE B A L R AP Rl 22.5 kg » hm 2,
A . LI | s
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o S i SR RIALFE LG R BE AR 37.5 kg » hm 7,
HE L L RPN . .
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Reseed Leymus chinensis (RC)

sowing rate 37.5 kg « hm ?.
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Vertical distribution characteristics of SOC under different management measures

Note: Different lower case letters for the same management measure indicate significant differences among different soil layers at 0. 05 level.

The same below.
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Table 2 The size of the soil organic carbon pool and soil microbial biomass carbon pool
SOC Ffifi 1t SMBC f fifi &
b3 A _ , S
. Soil organic Soil microbial biomass
Management Area/ X 10° hm?®

carbon pool/Gg carbon pool/Gg

F£2#tF 8 4F Fencing for 8 years(WF8) 8. 80 661.76 6.76
2 B U Light grazing (LG) 2.76 72.81 1. 35
H B Moderate grazing(MG) 1. 66 33. 64 1. 10
TR U Heavy grazing(HG) 1.13 20. 04 0.26
AN T Fp B Reseeding(R) 0.01 0.61 0.01
41t Total 14. 36 788. 86 9.48

.1 Gg=1X10" g,

%3 SOC.TN.C/N 5 SMBC Z @ X X%
Table 3 Correlations among SOC, TN, C/N and SMBC

$8 % Parameter A LR SOC MA TN WA C/N e AE Wy i ik SMBC
ALK SOC 1.00
MR TN 0.87"" 1
+ Rk A Lk Soil C/N 0.72" 0.47 1
IR A W) Rk SMBC 0.69" 0.82"" 0.64" 1

T+ P<{0.05, * x P<C0.01,
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