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Objectives 

Assessment of the carbon sequestration potential of a high-density poplar plantation by 

(1) examining the seasonal variations in net ecosystem exchange (NEE), photosynthesis and carbon allocation 

in relation to environmental parameters; 

(2) studying the effect of an atypical dry spring to summer period. 

An integrated analysis of different hierarchical scales (leaf level, tree level and ecosystem scale) was performed. 
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Reduced gross primary production (GPP) – 

when soil water potential (Ψs) at 20 cm 

depth was low – was observed when 

sensible heat (H) exceeded latent heat (LE), 

indicating reduced transpiration. Low GPP 

even at low vapor pressure deficit (VPD) and 

faster saturation of evapotranspiration (ET) 

with VPD emphasized stomatal control of 

carbon uptake. 

 

Reduced GPP with decreased but not 

limiting soil water availbility was observed 

with a constant Bowen ratio, suggesting 

temperature was more important than 

stomatal control as the main driver of 

photosynthetic carbon uptake. 
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Conclusions 

- Carbon uptake period closely corresponded 

to leaf area development up to LAImax 

- Shift to below-ground biomass production 

towards the end of the growing season 

- Reduced leaf area development in response 

to low soil water availability 

- Decrease in GPP 

→ stomatal control (VPD) with low water 

availability in the root zone in spring 

→ temperature and SWR controlled when soil 

water was ample in summer 

- Increase in ecosystem WUE with decreasing 

soil water availability in the root zone 

Eddy covariance  
measurements: 
 
- CO2 

- water 
- energy 

Meteorological 
parameters: 
 
-  precipitation (P) 

-  short-wave 
radiation (SWR) 

-  temperature (T) 
-  soil water 

potential (Ψs) 
Soil CO2-efflux 
(LiCor-8100) 

Leaf gas exchange 
(LiCor-6400) 

Radial stem growth 
(Natkon ZN11-O-WP 
dendrometer) 

Fine root sampling 
(Eijkelkamp soil 
corer) 

- the time between bud flush and bud set 

(indicated by arrows) corresponded to 

leaf area development up to maximum 

leaf area index (LAImax); 

- stem diameter increment, reflecting stem 

biomass production, ended when LAImax 

and full bud set were reached; 

- leaf area development but not radial 

growth was affected by drought. 

- high NPP/GPP ratios for leaf and stem diameter in the beginning of 

the growing season; 

- increasing fine root production in September could indicate a shift in 

carbon allocation from above-ground biomass to below-ground 

biomass towards the end of the growing season; 

- increasing fine root production was observed when soil water 

availability was decreasing. 

- at the leaf level, a simultaneous reduction in 

stomatal conductance (gs-sat) and net assimilation 

rate (Asat) was observed at low soil water 

availability; 

- a short-term increase in gs-sat and hence 

transpiration could explain high GPP in response to 

the June rainfall, that could not be observed due to 

discontinuous leaf gas exchange measurements. 
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