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Fig.1 Three experimental sites of alpine grasslands

on the Tibetan Plateau
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Table 1 The physical and chemical characters of the top 10 cm soil

in the three alpine grasslands
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Fig.2 Carbon mineralization of alpine meadow soils under different
nitrogen treatments and temperature conditions.

The value at each point is mean (+1SE) of four replicates
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Fig.3 Carbon mineralization of alpine steppe soils under different nitro-
gen treatments and temperature conditions.

The value at each point is mean (+1SE) of four replicates
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Fig. 4 Carbon mineralization of alpine wetland soils under different
nitrogen treatments and temperature conditions.

The value at each point is mean (+1 SE) of four replicates
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Table 2 Two-way analysis of variance to test effects of nitrogen

treatments and temperature on carbon mineralization in three alpine soils
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<0.05 level
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Table 3 Parameter values calculated from temperature-depended expo-
nential functions using carbon mineralization data under different

nitrogen treatments of alpine wetland and alpine meadow soils

Exponential (Cpin=Co+ axexp(bxT))
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Effects of temperature and added nitrogen on carbon mineralization in alpine
soils on the Tibetan Plateau

BAI Jiebing ~, XU Xingliang' , SONG Minghua', HE Yongtao' , JIANG Jing*“, SHI Peili
1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101,
China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: An incubation experiment was conducted to investigate effects of temperature and added nitrogen on carbon mineraliza-
tion in three alpine soils under controlled conditions in the laboratory. These soils were collected from the top 10 cm depth in three
grassland types: an alpine meadow at Haibei, an alpine steppe at Naqu and an alpine wetland at Dangxiong on the Tibetan Plateau. It
was shown that grassland types significantly affected carbon mineralization in these alpine soils. At low temperature, mineralization
rates in the alpine wetland soil were lower than in the alpine meadow soil. With increasing temperature, the rates were similar in the
two soils at around 15 °C. When temperature exceeded 20 °C, mineralization rates were significantly greater in the alpine wetland
soil than in the alpine meadow soil. Qo for carbon mineralization was significantly greater in the alpine wetland soil than in the al-
pine meadow soil. Compared with the two soils, mineralization rates in the alpine steppe soil were low showing a different pattern
with increasing temperature. Relationship between carbon mineralization and temperature was well described by the first-order ex-
ponential equation in both the alpine wetland soil and the alpine meadow soil, but was not for the alpine steppe soil. Nitrogen input
had no significant effect on carbon mineralization in both the alpine wetland soil and the alpine meadow soil, but significantly in-
creased carbon mineralization in the alpine steppe soil. A small amount of nitrogen input didn’t alter temperature sensitivity of car-
bon mineralization in the three alpine soils.

Key words: carbon mineralization; extraneous nitrogen input; temperature; alpine grassland; the Tibetan Plateau
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