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Abstract: Greenhouse gas flux from alpine grassland has been one of hotspots to study the relationship between climate
change and alpine grassland. Most of these studies focused on gas flux of one type grassland and differences in gas flux
among different alpine meadows receives little attention. A experiment was conducted in three types of grassland ie. al-

pine meadow artificial pasture and shrub meadow to investigate the Greenhouse gas fluxes in three types of grassland by
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using static chambers and gas chromatography. This study indicated that three types of alpine grassland were the sink of
atmospheric CH, and were the source of atmospheric CO, and N,0. CH, flux rates were -21.4 -28.1 and —-41.1 pg
*m™ «h™' for FC FCP and GG. CO, flux rates were 360.6 447.9 and 475.1 mg * m™~> * h™' for FC FCP and GG.
N,O flux rates were 34.2 51.6 and 50.6 wg*m™ *h™' for FC FCP and GG. CH, CO, and N,O flux in growing
season accounted for 42.4% ~45.6% 64.1% ~67.8% and 37.9% ~66.7% of the whole year respectively. Soil
temperature at 5 cm depth negatively correlated with CH, flux rate ( P<0.01) and positively correlated with CO, and
N, O flux rate ( P<0.01) . Soil moisture positively correlated with CO, and CH, flux rate negatively correlated with N,O
flux rate. Q,, revealed that CO, flux rate was more sensitive to increase in temperature than CH, and N, O flux rate. The
three grasslands for controlling greenhouse effect were in the following order: GG>FCP>FC. The CO, flux rate was much
higher than CH, and N,O flux rate then contributing an important role to greenhouse effect of grassland.

Key words: Tibetan Plateau; alpine meadows; greenhouse gas flux; growing season; dormancy season
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Table 1 The system specification and analysis parameters
Sample CH, CO, N,O
Chromatographic column Col;: SS-2 mx2 mm Col,: SS-2 mx2 mm Coly: SS—1 mx2 mm;
packed with 13XMS packed with porapak packed with porapak
(60/80) ** 0 (60/80) Q (80/100)
Col,: SS-3 mx2 mm;
packed with porapak
Q (80/100)
/ Flow speed/cm’ * min™' N,(99.999%) /30 N,(99.999%) /25 N,(99.999%) /25
Coloum temperature /°C 55 55 55
Catalyst temperature /°C — Nickel catalyst/375 —
Detector temperature/C FID /200 FID /200 ECD/330
Air  H, Flow speed/cm’ * min™ Air: 400 H,:30 Air:400 H,:30 —
Analysis time/min 1.75 1.4 3.5
Response range( v/v) 9.5x107 ~ 1.95x107* ~ 1.63x1077 ~
6.06x107 4.02x107* 9.412x10°°
Accuracy +32 nmol * mol™ +1.29 pmol * mol™ +5.0 nmol * mol™
Detectability/mg * m™ « h™' 0.062 6.890 0.027
Dk ok - X X ( ):SS
Note: * *

material -lengthxinner diameterxpacking of commercial( mesh) . SS  Stainless steel.
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Fig.3 N,O flux of three types of grassland
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Table 2 Correlation between main environmental ( 2) . 3
factors and greenhouse gases
CH,
5 ecm C02 NZO °
Grassland Greenhouse  Soil temperature Soil
type gas type at 5 cm moisture 3
CH -0.260 0.37°*
coA B 3.1 3
Alpine 2 0.861 0.20 5_ 9
N,0 0.531*% -0.11
- " 10 4
CH, -0.512 0.60 “
Artifitial past Co, 0.875 0.07
111t1al pasture -
N,0 0.042*% -0.14 s 79% ~93%
CH, -0.315"" 0.20 -2 ¢
Sheuh mead Co, 0.853** 0.78 CH, ° ‘
onrub meadaow
N,0 0.487** ~0.12 CH, 18.7.24.6  36.
* 0.0 % 0. Okgehm™«a” CH,
01 o ( 4 CH,

Note: These values in this table is correlation coefficient * and * * indi—

cate significant correlation at 0.05 and 0.01 level respectively.

http: //cykx. lzu. edu. ¢n



1 . 3 CH4 N COZ N2 0 33

3 3

Table 3 Greenhouse gas flux rate of three types of grassland

CH, flux/ N,O flux/ €O, CO,-/
Grassland type mg e m? e h! CO, flux/pg * m™> = h! wg e m> e b mg+m? h
FC ~21.4+5.9 360. 6+150.7 34.2422.5 370 256. 6
FCP -28.1+13.4 447.9+159.6 51.625.3 462 574.3
GG -41.1+10.2 475.1+246.7 50.6+30.2 489 151.3

Note: CO,-equal is calculated from CH, CO, and N, O flux rate.

4 3

Table 4 Comparison of greenhouse gas fluxes of Tibetan Plateau alpine grassland with other ecosystems

CH, flux/
« T N,O flux/ CO, flux/
Location Vegetation mg*m> h’ L L
pgem - *h mge*m - *h
-0.021+0. 005 34.2+22.5 360.6+150.7
Haibei Alpine meadow * * *
-0.028+0.01 1.6+25. 447.9+159.
Haibei Artificial pasture 002820013 51.6225.3 9x159.6
Haibei Shrub -0.041+0.010 50.6+30.2 475.1+246.7
: 4 5 6
Zoige Plateau Alpine wetland 3.69020.8 10.0 200.4
i 1 i
Nam Co Tibet Alpine grassland —0.047 0.487 208.2
7 7 ;
Gongga mountain  Sichuan Coniferous forest 0-0790.07 31.2+41.6 11000.0+599
2 2 2
Xilinguole Inner mongolia Meadow steppe ~0-0550.051 5-62.8 361.2308.8
2 2 2
Xilinguole Inner mongolia Leymus chinensis steppe ~0-0300.031 5.6+3.2 248.24213.2
. : » -0.057+0. 053 * 4.9+2.4° 316.3+204.5 °
Xilinguole Inner mongolia Stipa steppe
1748
o CH4 CH4 °
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