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Abstract

Aims Our objective was to understand seasonal and diurnal variations in CO, exchange of a grassland ecosys-
tem by clarifying the carbon cycle and its affecting factors for a planted pasture ecosystem in the Sanjiangyuan
Region of the Qinghai-Tibetan Plateau.

Methods We used the eddy covariance method to measure net ecosystem CO, exchange (NEE) and environ-
mental factors in the planted pasture (Elymus nutans) ecosystem in 2006.

Important findings Daily maximum uptake and release of CO, were 6.56 and —4.87 g CO,'m -d ", respectively.
Maximum rates of NEE uptake and release were —0.35 and 0.22 mg CO,'m s ', respectively. Annual gross pri-
mary production (GPP) was 1 761 g CO,m >a ', of which more than 90% was consumed by ecosystem respira-
tion (Reco). Annual NEE was —111 g COz'm_z. In the growing season, maximum and minimum R..,/GPP values
were 90% in May and 79% in June, respectively. The Qo was 4.81, which is higher than in other ecosystems. The
NEE was mostly influenced by photosynthetic photon flux density (PPFD), temperature and vapor pressure defi-
cit (VPD). The R.., was mainly affected by soil temperature at 5 cm depth (7).

Key words eddy covariance, gross primary production (GPP), net ecosystem CO, exchange (NEE), planting pasture,
Qinghai-Tibetan Plateau
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Fig. 1 Seasonal variation in photosynthetic photon flux density
(PPFD), air temperature (7,), soil temperature at 5 cm depth
(Ty), soil water content at 5 cm depth (VWS), precipitation
(PPT), and vapor pressure deficit (VPD).
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Fig. 2 Diurnal variation of net ecosystem CO, exchange (NEE)
on the clear skies for each month in growing season.
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Fig. 3 Seasonal variation of net ecosystem CO, exchange
(NEE) in planting pasture ecosystem in 2006.
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Fig. 5 Relationship between net ecosystem CO, exchange
(NEE), gross primary production (GPP) and photosynthetic
photon flux density (PPFD) during the growing season in
planting pasture ecosystem.
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Fig. 6 Relationship between ecosystem respiration (R..,) and
soil temperature at 5 cm depth (7) in planting pasture ecosys-
tem in 2006.
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Fig. 7 Variation of ecosystem respiration (R,)/gross primary
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2006. A, Monthly value. B, AM and PM.
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Fig. 8 Diurnal variations of soil temperature at 5 cm depth (75),
air temperature (7,) and vapor pressure deficit (VPD) in grow-
ing season in 2006.
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