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Abstract: Q ing-T ibet Plateau is the highest land in theworld asw ell asone of themost sensitive regions to
global change In order to discover its role in global waming, the carbon storage and carbon cyclew ere
conducted at the Haibei A IpineM eadow Ecosysten Research Station, Chinese A cademy of Sciences for
three years (1998 2000). CO: concentration w as tested w ith C D-301PS photosynthesis gpparatus. The
K ohresia himilis alpine meadow ecosysten was divided into four compartments atmoshere, plant, il
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and animal The CO:2 concentration was measured only in the air of plant canopy (20 an above the
ground). In il compartment, organic carbon storage, physical and chemical properties of il were as-
sayedat 0 10an, 10 20agn and 20 30 an inM at Cryic Canbils ®il M oreover, the CO: releasing
rate and anountw ere alo measured T he results indicated that the carbon storagew as 247. 30 t C/hm?in
0 30 an il depth and the average anission rate of carbon dioxide of silwas70.94 + 54. 76 kg/(hm?-
d). The emission quantity of CO-was 6.63 t C/(hm?* a) from woil, but it appeared negative inw inter. It
was higher than that in degraded areas (4.62 t C/(hm?- a)). The fixed carbon of the plant w as 4. 648 t
C/(hm? &) calculated through analysisof the biomass and content of carbon of plant aboveground and un-
derground W e further calculated the result of carbon metabolisn moving out of ecosystem and released in-
to the aimohere of every mature T ibetan sheep through an analysisof the content of protein, fat and hy-
drocarbon The carbon assimilated by T ibetan sheep was 7. 562 kg C/(hm?- a) transferred out from this
ecosystan as livestock products The fixed carbon by animal compartment occupied a snall part in the e
cosystem. It could be neglected T he total anount of fixed carbonw as 70. 16% of the annual il enission
and covered 96. 43% of that in the plant grow ing sean So the carbon balance could be calculated in the
alpine meadow ecosystan. A ccording to the formula, the result of net productivity of the ecosystem was
below zero. The carbon released from the il wasmore than that of primarily net productivity. It may
suggest that the greenhouse gas COz2w as a snall releasing source in the alpinemeadow ecosystem.

Key words K obresia humilis alpinemeadow; M at Cryic Cambils carbon storage; carbon cycle
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Table1l Chenical and physical propertiesof theM at Cryic Cambisols

Bulk
Soil depth  pH density Porosity Organic Inorganic H. A. FA. TotalN  Total P
(an) (g/an?) (%)  carbon (%) carbon(%) (g/ka)  (gka) (%) (%)
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 prof ile distr ibution of organic matter in M at Cryic Cambisols
/ +
Depth(am) L ive root Dead root and Humicmatter TotalO.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 anount 2.53 1. 089 23. 66 26.914
% Ratio to totalO.M. 9.4 4.05 87.91

*

1999

The dataw as oollected in comprehensive ob-

servation place in Haibei A IpineM eadow Ecosysten Research Station in 1999
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Fig 1 Seawnal variation of CO2 enission from M at

Cryic Cambisls
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Table 3 Maximum and minimun values of CO2 am ission
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Table 4 Annual anount of CO2 emission fran M at Cryic Cambisols
(%)
Soil types Grow th seaon Rest period W hole year Percent of total
CO2 C CO2 C CO2 C storage in il pool
M at Cryic Canbisls 17. 696 4. 826 6. 615 1.804 24. 311 6. 630 2.68
DegradedM at Cryic Canbisls 11.913 3.249 5.028 1.371 16. 941 4.620 1.87
9 1.108 t/(hm? a),
12. 48%
0.39 t/(hm?* a). 46. 39% (21,
0.212 t/(hm?* a) ,0.184 t/(hm?- a) , Q02
6.620 t/(hm?. a) ™ 2.983
t/(hm?- a) , 7: 31201
2.088 t/(hm? a), 0.895t/(hm? a) 2.37
42.91% (2 0.384 t/(hm?- a), 0.511 t/(hm?
0. 293%
2.3
245d (10 5 ) (41.75kg/ )

3.36l1kgc/  ( )
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Fig 2 The carbon cycle in alpinemeadow ecosystem
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