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Background / Rationale 

1. Elevated atmospheric CO2 concentration [eCO2] is known to stimulate 
plant photosynthesis, to reduce leaf transpiration and to interact with 
elevated temperatures, drought and plant nitrogen status. 

2. [eCO2] will thus determine crop responses to future climate change 
impacts.

3. The potential size of the “CO2 fertilization” is crucial for any 
assessment of effects of climate change on food and fibre production.

4. In Europe information on how arable crops might respond to [eCO2] is 
based only on chamber studies.

5. A FACE experiment was carried out in a crop rotation (6 years) in 
Braunschweig, Germany to validate existing chamber results.   
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- 13.9*- 3.0------- 10.8*- 15.1*Grain N

15.8*+ 15.6*+ 7.1*+ 7.8*+ 16.4*+ 7.5*Yield

+ 15.2*+ 14.5*+ 6.6*+ 8.1*+ 17.6*+ 8.1*Biomass

+ 1.5+ 6.1- 23.2* - 17.9*- 5.0(+ 11.7)GAI / LAI

+ 11.0+ 15.6+ 22.5+ 11.7+ 19.0+ 12.7Soil moisture

- 20.2- 3.6- 13.5- 18.6- 12.2- 6.2Canopy evapotranspiration

+ 25.5+ 36.9+ 32.5+ 41.5+ 26.1+ 18.1Canopy photosynthesis
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7. Juli 2004
Sugar beet responses were unexpected
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1. The magnitude of CO2 effects on cereals were similar to 
other  FACE studies 

2. Sugar beet growth and yield responses were unexpected 
(negative LAI effects; small yield stimulation)

3. Overall, yield increases were small (compared to chamber
studies) 

4. Crop water relations were clearly affected (reduced EC, 
higher soil moisture)

5. Crop responses to CO2 at reduced N levels were similar 
to the adequate N treatment (not shown)

6. CO2 effects on soil (root growth, Corg, Cmic, soil animals)  
were mostly transient or inconsistent (not shown)

Conclusion


