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A study on carbon storage administration in alpine Kobresia humilis
meadow in relation to influence of human activity
LIN Li, LI Yi-kang, ZHANG Fa-wei, GUO Xiao-wei, CAO Guang-min
(Northwest Institute of Plateau Biology, the Chinese Academy of Sciences, Xining 810001, China)

Abstract; Alpine Kobresia meadow is the main vegetation type in the Qinghai — Tibetan Plateau. Grassland
degradation is one of the prominent problems in this area. The distribution of organic carbon storage in plants,
soil and the plant-soil systems, and variation characteristics of the organic carbon sinks in different grassland
degradation succession stages were studied. A spatial series instead of time series method was used and the al-
pine Kobresia meadows degradation succession series were selected. They were gramineae-forbrich communi-
ties: A Kobresia humilis community, a normal Kobresia pygmae community phase, a K. pygmae community
mattic epipedon crazing phase, a K. pygmae community mattic epipedon collapse phase and a herb-black soil
stage. The organic carbon storage in aboveground plant parts significantly decreased from (145.946.7) g/m?
to (84.9+5.5) g/m?(P<C0.05), while that of the plant underground parts of the K. pygmae community mat-
tic epipedon crazing phase was the highest with a value of (3 011. 6+114.3) g/m?. The lowest was (121. 6%
14.9) g/m’ in the herb-black soil stage. The normal K. pygmae community has the largest soil organic carbon
storage capacity (16 805. 94 & 856. 5 g/m)* which was higher than that of the herb-black soil stage
(8 255.152+671. 5 g/m?) which had the lowest organic carbon storage in this kind of grassland degradation
succession series. The highest organic carbon storage occurred in three phases, namely, normal K. humilis
community, K. pygmae community phase and K. pygmae community mattic epipedon crazing phase, but
there was no significant difference in the organic carbon storage capacities between these three phases. The al-
pine Kobresia meadows recovery series were artificial pasture vegetation succession series. After 14 years of ar-
tificial pasture cultivation, the plant organic carbon storage capacity in aboveground, underground and total
plant system were 3. 3 times, 2. 7 times and 2. 9 times respectively of the herb-black soil stage, while the plant-
soil system organic carbon storage capacity increased from (8 550. 8£169.7) g/m’ to (13 648.8+28.7) g/m’.
The K. humilis community is the optimum stage in alpine Kobresia meadows degradation succession series,
because the plant-soil system in this stage retains the highest organic carbon storage, higher livestock loading
and system stabilization, and it can be the optimum stage for carbon storage administration. It is an effective
method to cultivate artificial pasture in herb-black soil stage for its obvious improvement of the organic carbon
storage capabilities in plant, soil and plant-soil system, while the cultivated artificial grassland can also offer
more edible forage for livestock. Choosing a proper stage and restoration methods to carry out the correspond-
ing administrative management in the degradation ecosystem in alpine K. humilis meadow can result in the
best ecological service ability and production ability.

Key words: administer in carbon storage; carbon storage; human activity; alpine meadow



