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Responses of Ecosystem’s Carbon and Water Fluxes to Global Change
on the Songnen Steppe
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Abstract The global warming and a changing nitrogen regime could have a profound impact on ecosystem’s carbon flux, therefore, a
good understanding of carbon flux responses to changing environmental conditions is critical for predicting the productivity and carbon
sequestration potential of grass ecosystems during the 21st century. Measurements of photosynthetic characteristics were made in Yangcao
(Leymus chinensis) grassland under a warming and nitrogen deposition soil during the period from 2006 to 2009. In situ diurnal Net
Ecosystem CO, Exchange (NEE) was measured by determining the rise in CO, in IRGA. Analysis of CO, fluxes during 4 years shows that
the climate warming reduces NEE, Gross Ecosystem Productivity (GEP) and Evapotranspiration (ET), while increases Ecosystem
Respiration (ER) and ecosystem Water—Use Efficiency (WUE). The increased N stimulates the NEE, ER, GEP and WUE. Under
conditions of warming plus nitrogen, the nitrogen ameliorates the negative impacts of climatic warming on ecosystem carbon fluxes.
Carbon flux responses to global change were driven overwhelmingly by gains and losses by Leymus chinensis, as the native plants in the
Songnen grassland. Climate change could rapidly alter carbon fluxes in the Songnen grassland. These results provide an understanding of
the future impact of the terrestrial carbon—cycle feedback on the global climate change.
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Table 1 Soil properties in the experiment sites (X+s, n=24)
(C) (W) (N) (WN)
pH 8.64+0.2 8.36+0.09 8.20+0.04" 8.19+0.05"
/(nS+em™) 218+22 222+14 208+19 224+16
/(g-kg™) 29.39+2.96 26.98+1.80" 33.75+2.42° 34.42+3.42
/(g-kg™) 19.6+1.32 20.42+1.54 22.44+1.17" 21.92+1.24"
o, ,P<0.05.
Note: * means P<0.05 as compared with the control group.
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Table 2 Results (F-values) of repeated—measurements ANOVA with respect to the effects of warming, increased

nitrogen and their interactions on carbon and water fluxes (n=144)

CO,

(W) 0.07 1.76 0.56 8.98" 1.69

2006 (N) 7.58" 7.90 14.00 15.00 7.79°
(WN) 031 0.00 0.03 16.38" 1.21

(W) 2.00 1.95 3.14 9.56" 0.63

2007 (N) 0.07 2.83 1.07 6.24° 1.24
(WN) 2.86 0.80 1.20 13.00° 535

(W) 8.68 8.50" 0.72 0.38 0.41
2008 (N) 1.18 18.00 7.17 7.18 6.39"
(WN) 0.29 0.65 0.57 0.34 0.54

(W) 0.07 0.98 3.79 0.12 0.78

2009 (N) 1.40 0.30 8.61" 0.29 1.52
(WN) 0.00 1.00 0.03 0.77 599

7, P<0.10; *,P<0.05; ** P< 0.01; *** P< 0.001,
Notes: *, P< 0.10; *, P< 0.05; **, P< 0.01; *** P< 0.001.
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