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Introduction

Materials and Methods

Our ecosystem manipulation experiment, situated in central France, investigates the effects of elevated temperature, summer drought and elevated atmospheric CO 2 on grassland monoliths in situ using an additive experimental design (Fig. 2). For this analysis, biomass production, plant traits and 

Indirect effects: Species composition and plant traits

Abundance of Festuca arundinacea had a positive effect on net N 2 O fluxes (R: 0.48, p<0.05 ;data not shown). In contrast, CH 4 fluxes showed no significant correlation with plant community composition. However, both N 2 O and CH 4 fluxes were correlated with community scale plant traits (Table 2): CH 4 net fluxes were negatively correlated with SLA and Leaf Area, whereas N 2 O net fluxes were related to LCC.

Direct versus indirect effects (climate vs biomass production) 

Results

Climate change treatments did not have significant effects on net N 2 O fluxes (Fig. 3a). However, there was a significant positive effect of biomass production on N 2 O fluxes (Table 1), resulting in indirect climate effects with increasing temperature. We found a significant reduction of net CH 4 fluxes in response to elevated temperature (Fig. 3b). In contrast, no indirect climate effects (via biomass production) were detected for CH 4 fluxes. Biomass production showed a significant increase in response to increasing temperature (Fig. 3c). 

  Direct and indirect effects of climate change (temperature, drought, elevated CO2) on N2O and CH4 fluxes in an upland grassland. Amélie Cantarel, Juliette Bloor, Nicolas Deltroy, Jean-François J.-F. Soussana To cite this version: Amélie Cantarel, Juliette Bloor, Nicolas Deltroy, Jean-François J.-F. Soussana. Direct and indirect effects of climate change (temperature, drought, elevated CO2) on N2O and CH4 fluxes in an upland grassland.. British Ecological Society, annual meeting, Sep 2008, Londres, United Kingdom. 2008

  community composition were determined in April 2007, two years after the start of the experimental climate treatments. N 2 O and CH 4 fluxes were measured every two weeks from March to April 2007 using closed static chambers and an INNOVA photoacoustic gas analyser. Conclusions Our results indicate that climate change has both direct and indirect effects on trace greenhouse gas fluxes. Net N 2 O fluxes appear to be driven by changes in aboveground biomass rather than direct climate effects. Carbon-rich plant material (high LCC) appears to have a negative impact on net N 2 O fluxes. Net CH 4 fluxes decreased with increasing temperature and leaf area. This may reflect a concomitant reduction in soil anaerobic conditions, through increased transpiration at higher leaf area, which promotes CH 4 uptake by aerobic soil methanotrophic microorganisms. Overall, plant traits and productivity seem to have a greater influence on the microbial processes involved in N 2 O and CH 4 fluxes than plant community composition.

Figure

  Figure 3. Mean net fluxes of (a) N2O; (b) CH4 and (c) biomass productivity in response to climate treatments. Kruskal Wallis analyses are non significant for (a), and significant for (b; p=0.001) and (c; p=0.02)
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 1 Figure 2. Climate treatments applied to grassland monoliths

Table 2 . Spearman's rank correlation coefficients between trace greenhouse gas net fluxes (in nmole.m-2.s-1), and community traits with specific leaf area (SLA), leaf dry matter content (LDMC), leaf nitrogen content (LNC), leaf carbon content (LCC), and Leaf area. Correlations marked in bold are significant at P<0.05.
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Table 1 . ANCOVA analyses for net trace gas fluxes with climate treatment as a fixed factor and biomass production as a covariable. P-values marked in bold are significant at P<0.05. All variables satisfy Shapiro-Wilks test of normality.
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	Flux Flux	Factor Factor	F F	P P	r² r²	p-model p-model
	N2O N2O	Climate Climate	1.41 1.41	0.27 0.27	38.05 38.05	** **
		Biomass Biomass	11.03 11.03	0.005 0.005		
	CH4 CH4	Climate Climate	3.45 3.45	0.04 0.04	35.67 35.67	** **
		Biomass Biomass	0.02 0.02	0.89 0.89