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The potential of carbon sink in alpine meadow ecosystem on the Qinghai-

Tibetan Plateau
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Yanhong®, GU Song'**
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Abstract: To evaluate the potential effects of vegetation change on soil carbon storage on the Qinghai-Tibetan Plateau. We
examined the soil organic carbon content of natural alpine meadow, degraded meadow, artificial pasture and farmland, and
estimated the potential of carbon sequestration of the latter three types based on former natural alpine meadow. The results
showed that the four vegetation types have a great difference in potential of carbon storage of 0—40 cm soil layer: (1) the
carbon storage in natural alpine meadow was the highest with 17098 ¢ C/m’, and were 5637, 3823 and 1567 g C/m’for
degraded meadow, artificial pasture and farmland, respectively; (2) soil organic carbon content and density in degraded
meadow and artificial pasture were significant lower than those in natural meadow and farmland; (3) root carbon storage
mainly concentrated in the 0—20 cm topsoil, and the natural alpine meadow was 3. 6—5 times higher than other three
vegetation types. The results suggested that, there is a huge potential of carbon sink in alpine ecosystem on the Qinghai-

Tibetan Plateau.
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£2 4 WREWER 0—0em TIEENHSE
Table 2 Soil organic carbon content in the 0—40cm layer for four vegetation types
AT FIHA YIS & SOC of the soil/%
Vegetation types 0—10cm 10—20cm 20—40cm 0—40cm
J5 A ] Natural meadow 5.1420.15 a 3.55+0.12 a 2.5020.09 a 3.4220.11a
iBALH ) Degraded meadow 2.82+0.15 ¢ 2.12+0.11 b 1.34+0.08 ¢ 1.91+0.11b
N T EHh Artificial pasture 4.16+0.33ab 3.01£0.15a 2.04+0.10 b 2.81£0.17a
4% Hl Farmland 3.62+0. 11bc 3.67+0.09a 2.96+0.17 a 3.30+0. 14a
* GRE FE R RV E bR UE R, Bl — LR AT (a, b, o) fRFFLM 22 5 i35 (P<0.05)
3 4AMEEEE 0A0em M TEYER HinfE=
Table 3 Underground biomass and root carbon storage in the 0—40cm layer for four vegetation types
— R AL (g/m?) HO R A BB B A/ (g C/m?)
Vegetation Underground biomass Carbon density of underground biomass
types 0—10cm 10—20cm 20—40cm 0—40cm 0—10cm 10—20cm 20—40cm 0—40cm
J A B 2488.58+ 339.17= 126.44+ 2054.19+  1119.86+ 152.63+ 56.9=+ 1329.39+
Natural meadow 342.90a 88.48 a 57.73 a 136.71a 154.31 39.82 26.0 220.1
IBAER A 466.41+ 53.42= 71.28= 591. 1= 209. 89 24.04+ 32.076+ 266. 0+
Degraded meadow 72.71 b 14.61 b 11.52 a 27.59b 32.72 6.57 5.18 44.48
AT 518.72+ 220. 18+ 85.70+ 824.60+ 233.42+ 99.08+ 38.57+ 371.07+
Artificial pasture 62.43 b 74.28 b 4.99 a 36.67b 28.09 5.08 2.25 35.42
A H 374.50+ 189.28+ 63.90+ 627.68+ 168.52+ 85.17+ 28.75+ 282.46+
Farmland 75.17b 3.16b 20.24 a 29.70b 33.87 1.42 9.11 15.97

A T 5T X 2 4, KAR R 40em 2247, B LAFE T+ HEAA HLBR % B (SOC, ) B2 LA 40em ¥ £ 1
VERARHE . SOC AR Bhf A3 A — 2SR, AR Bl 2 S B A= 28 R G A WL & FRVRRAIE 1Y) — T A 2L
Ghr7 ., AR 0—10cm Ml 10—20em J2, 3B Ak wf) + 8% B B BT E 3 Fh26M (P<0.05) 78
20—40cm ZMUE LW FEE R (F4), 0—40em + )2 SOC, Mt ARAHIR ; J5 A= 548 ((15768. 9+1170. 2g) C/
m*) g3 TR AL A ((11195.3+836. 1) gC/m’) ,{H 5 A T 54 ((12903. 7+844. 16) ¢C/m”) FIA H R4
((15248.6+713.9) ¢C/m’) Z5 A& (P<0.05) ,

R4 DFEFERBTERENREE
Table 4 Bulk density and SOC density for four vegetation types

- A/ (g/em’) A PR BE/ (2C/m?)
K

e Bulk density SOC,
Vegetation types

0—10cm 10—20cm 20—40cm 0—40cm 0—10cm 10—20cm 20—40cm 0—40cm
J A 0.76 1.15+ 1.44x 1.20+ 3973.17+  4247.47+  7548.26+ 15768.9=
Natural meadow 0.09¢ 0.09b 0.08 a 0.09¢ 221.54a 345.93a 602.7a 443.22a
B F ) 1.31+ 1.40+ 1.57+ 1.46+ 3290. 44+ 2819.51+ 5085.33+ 11195.28=+
Degraded meadow 0.08a 0.05a 0.05 a 0.06a 151.92b 174.38b 509. 82b 336.49b
NT EHy 1.21+ 1.28+ 1.29+ 1.27+ 4448. 14+ 3493.77+ 4961.83+ 12903. 74+
Artificial pasture 0.07ab 0.05ab 0.06 a 0.06b 226.74a 171.5a 445.92b 322.52a
A Hl 1.07+ 1.17+ 1.17+ 1.14= 3900. 46+ 4306.3+ 7041.85+ 15248.61+
Farmland 0.06b 0.03b 0.02 a 0.03¢ 110.41a 93.16a 510.29a 306.04a

ANRIFE#E 2R SOC FEEREE A i SR S 80 R R 3, AR 0—10cem F] 10—20cm 2, A Ff 54K
FH B A ) RN T8 ) A8 At 350 Bz, AE M i A ) 31 L 0—20em 31 20—40em 2 ik i & 73501 B AIG
T8.2% 16.8% 37.5% F114.2% .,

2.4 HIE-HBRGBIGIEN

HI LU B SR AT X T 0—40em - JZARUE, I AR B f) JC1E 2 ST HLAR 0 2 iy T A= ) 12 e o A2 e v

http ; //www. ecologica. cn



24 1] BRI EG A TR I ) A S R G T 7413

B, LA R - SR R S fith e (kA S T A i 2 R ) e DGR bR A TR
A H ZR G A 81 Jir A el RS BT R I A A LB £ 1 43 156370 3823, 5 Fl11567.7 ¢ C/m* (£ 5) . iRk
Ffa)- N T RCH-A R [ -3 me i 5 40 50 o RG0SR 81. 1% 74, 9% F133.2% ;2K FI ML R A= Py it e
B DTk AU 18.9% 25. 1% F166.8% , 1] WL, X F1R Ab & fa) AN T 50 Hh, + 50 HA S Rl i
FERVR, A PRI ) 5 BRI o N A

25 R 2SS R VR B - HE-AH AR GERkIG T i i o EL 45 5 (R 5) |, IR AL ) 4% - 2 BRI 0 L
B & ,0—10cm F) 20—40cm JZHEI 8 FT 5 0—40em B4 HLBUKIK R 28.3% 27. 6% Fl 44. 1% ; N T 5 Hififkd
IEWE ) B PAE 20—40em J2, 15 0—40em B E ) 68. 1% ;& FA -5 N TR UM B, Wiy B 24
£ 0—10cm JZ2, JT 5 L filh 65.3%

R5 AMEREBESREBRIGCENREETERE

Table 5 The potential of SOC increasing and its main sources for four vegetation types

— \ 5 B Total addit : LHS TR
it e B (g C/m?) I 5 Total addition/ (g C/m*) b f‘%i/lg ) y (J/%2> vix
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Fig. 2 Carbon sequestrations increasing of different layer of soil and root for four vegetation types
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