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INTRODUCTION 
Abiotic and biotic stresses are known to alter biogenic volatile organic compound 

(BVOC) emission from plants1,2. With the climate and global change, BVOC 

emissions are likely to increase3. This increase on BVOC emissions could be 

driven by many environmental parameters like temperature, ozone and light 

availability for photosynthesis although it is still difficult to predict the impact of 

some environmental parameters, environmental controls on BVOC emission 

being species and BVOC-dependent4,5. These BVOC are involved in a wide range 

of interactions of plants with their environment6 and these interactions could be 

affected by the global change5. Moreover, BVOC also play a key role in the 

atmospheric chemistry7 and may contribute to ozone formation and an increase in 

methane lifetime, strengthening the global change5. Yet, due to technical 

limitation, there are few studies examining the impact of multiple co-occurring 

stresses on BVOC emission at the ecosystem level although stress combination is 

probably more ecologically realistic in field. 

 

GOALS 
In the CROSTVOC (for CROp STress VOC) project, the impact of abiotic 

stresses (e.g. heat, drought, ozone and grazing) on BVOC emission will be 

investigated for field crops (maize and wheat) and grassland both at the ecosystem 

and plant scale. 
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 Meteorological data (precipitations, radiation, total and diffuse PPFD, air 

temperature, air humidity, atmospheric pressure, ozone) 

 Soil humidity, soil temperature  

 CO2, H2O, ozone sensible heat fluxes by eddy-covariance measurements 

 BVOC fluxes measurements at the ecosystem scale by eddy-covariance and 

proton transfer reaction-mass spectrometry (PTR-MS) 

 BVOC fluxes measurements at the plant scale by PTR-MS in six 22-44 L field 

cuvettes (Sampling Duration , SD : 10 min/h) 

 BVOC identification by gas chromatography-mass spectrometry (GC-MS) with 

dynamic headspace sampling in six field cuvettes ( SD : 4 h/week) 

 Chlorophyll content and chlorophyll fluorescence kinetics 

 Stomatal conductance 

 Sampling for antioxidant measurement 

 Monitoring of biotic stresses (controlled to avoid them to settle in the field and 

mask abiotic stresses)  

Environmental data collection 

BVOC measurements 

Stress markers 

In The Field 

In Growth Chamber 

 BVOC fluxes measurements by PTR-MS in cuvette 

(SD : 10 min/h) 

 BVOC identification by GC-MS with dynamic 

headspace sampling in cuvette (SD : 4 h/week) 

BVOC measurements 

 In 22-44 L chamber cuvettes 

 Temperature, PPFD, HR and soil water content 

controlled 

 Realistic soil substrate 

 Reproduction of stress episodes 

Growth condition 

References 

1. Gouinguené SP, Turlings TCJ. 2002. The effects of abiotic factors on induced volatile emissions in corn plants. 

Plant Physiology 129: 1296–1307. 

2. Loreto F, Schnitzler JP. 2010. Abiotic stresses and induced BVOCs. Trends in Plant Science 15: 154–166.  

3. Peñuelas J, Staudt M. 2010. BVOCs and global change. Trends in Plant Science 15: 133–144.  

4. Niinemets Ü, Loreto F, Reichstein M. 2004. Physiological and physicochemical controls on foliar volatile 

organic compound emissions. Trends in Plant Science 9: 180–186. 

5. Laothawornkitkul J, Taylor JE, Paul ND, Hewitt CN. 2009. Biogenic volatile organic compounds in the Earth 

system: Tansley review. New Phytologist 183: 27–51.  

6. Holopainen JK 2004. Multiple functions of inducible plant volatiles. Trends in Plant Science 9: 529–533. 

7. Atkinson R, Arey J. 2003. Atmospheric Degradation of Volatile Organic Compounds. Chemical Reviews 103: 

4605–4638.  

Environmental data collection, 
ecophysiological measurements and 

BVOC measurements in field 
enclosures and at the ecosystem 

level 

Link between ecophysiological 
dataset and altered BVOC 

emissions 

Simulation of the environmental 
constraints linked to altered BVOC 
emissions in growth chamber and 
measure of the resulting BVOC 

emissions 

Equipment for environmental and BVOC eddy-covariance data collection 

(UBP/BISA) 

Field cuvette (22L) for PTR-MS and 

GC-MS measurements (BISA) 

Chamber cuvette (44L) for PTR-

MS and GC-MS measurements 

(BISA) 

Field campaigns Hypothesis Validation 

Acknowledgments : this project is fully funded by the Fonds de la Recherche Scientifique (FNRS) within the 

CROSTVOC research project. 


