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The carbon storage and carbon cycle among the atmosphere. soil,
vegetation and animal in the Kobresia humilis alpine meadow
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Abstract:Qing-Tibet Plateau is the highest land in the world as well as one of the most sensitive regions to
global change. In order to discover its role in global warming, the carbon storage and carbon cycle were
conducted at the Haibei Alpine Meadow Ecosystem Research Station, Chinese Academy of Sciences for
three years (1998~2000). CO, concentration was tested with CID-301PS photosynthesis apparatus . The

Kobresia humilis alpine meadow ecosystem was divided into four compartments: atmosphere, plant, soil
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and animal. The CO, concentration was measured only in the air of plant canopy (20 cm above the
ground). In soil compartment, organic carbon storage, physical and chemical properties of soil were
assayed at 0~10 cm, 10~20 cm and 20~30 cm in Mat Cryic Cambisols soil. Moreover, the CO, releasing
rate and amount were also measured. The results indicated that the carbon storage was 247. 30 t C/hm?* in
0~30 cm soil depth and the average emission rate of carbon dioxide of soil was 70. 94 + 54. 76 kg/(hm? -
d). The emission quantity of CO, was 6. 63 t C/(hm?® * a) from soil . but it appeared negative in winter. It
was higher than that in degraded areas (4.62 t C/(hm® + a)). The fixed carbon of the plant was 4. 648 t
C/(hm? + a) calculated through analysis of the biomass and content of carbon of plant aboveground and
underground. We further calculated the result of carbon metabolism moving out of ecosystem and released
into the atmosphere of every mature Tibetan sheep through an analysis of the content of protein, fat and
hydrocarbon. The carbon assimilated by Tibetan sheep was 7.562 kg C/(hm?* + a) transferred out from
this ecosystem as livestock products. The fixed carbon by animal compartment occupied a small part in the
ecosystem. It could be neglected. The total amount of fixed carbon was 70.16% of the annual soil
emission and covered 96.43% of that in the plant growing season. So the carbon balance could be
calculated in the alpine meadow ecosystem. According to the formula, the result of net productivity of the
ecosystem was below zero. The carbon released from the soil was more than that of primarily net
productivity. It may suggest that the greenhouse gas CO, was a small releasing source in the alpine
meadow ecosystem.
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Table 1 Chemical and physical properties of the Mat Cryic Cambisols
Bulk
Soil depth  pH density Porosity Organic Inorganic H. A. F. A. Total N Total P

(cm) (g/cm®) %) carbon (%) carbon(%) (g/kg) (g/kg) %) %)

0~10 8.0 0. 88 59.4 7.27 0. 50 4. 41 5. 44 0.532 0. 094

10~20 8.5 1.19 44. 2 3.32 4.09 5.14 1.92 0.331 0.091

20~30 8.7 1.16 55.7 2. 65 5. 65 5.14 1.92 0.271 0. 086

30~40 8.7 1.25 58.2 2. 20 3.18 1. 39 1.19 0.214 0.077
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Table 2 The storage and profile distribution of organic matter in Mat Cryic Cambisols

/+
Depth(cm) Live root Dead root and Humic matter Total O. M Ratio of humic
(kg/m?) hemist(kg/m?) (kg/m?) (kg/m?) and roots
0~10 2.09 0.731 6.125 8. 946 2.17
0~20 0.24 0.317 7.395 7.952 13.28
20~30 0.11 0.026 3. 378 3.514 24. 84
30~50 0.09 0.015 6. 757 6. 862 64. 35
Total profile amount 2.53 1. 089 23. 66 26.914
% Ratio to total O. M. 9.4 4.05 87.91
* 1999 The data was collected in comprehensive
observation place in Haibei Alpine Meadow Ecosystem Research Station in 1999
2.1.2 CO, §g18
* 3B
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Table 4 Annual amount of CO; emission from Mat Cryic Cambisols
(CZD)
Soil types Growth season Rest period Whole year Percent of total
CO, C CO, C CO, C storage in soil pool
/ [~
Mat Cryic Cambisols 17. 696 4. 826 6. 615 1. 804 24.311 6. 630 2.68
Degraded Mat Cryic Cambisols 11.913 3. 249 5.028 1. 371 16. 941 4.620 1.87
. o o .
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Fig. 2 The carbon cycle in alpine meadow ecosystem
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