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Biogenic Volatile Organic Compounds (BVOC) emissions, may generate tropospheric ozone in association with anthropogenic NOx, and increase under oxidative stress (Loreto et 
al. Three Physiol. 2004). Ozone is one of the most dangerous products in polluted urban areas and its atmospheric concentration steadily increased over the last decades (Fowler 
at al. Air and Soil Poll. 1999). Plants capture ozone from the air (Altimir et al. Atm. Envir. 2004), but are negatively affected by ozone uptake. Stomatal conductance is a crucial 
parameter since it may  influence both ozone uptake and ozone phytotoxicity. BVOCs may also influence ozone uptake but in this case the pollutant is likely detoxified and does 
not damage leaves. We have measured  ozone uptake by entire plants and have investigated whether the uptake is associated to stomatal conductance and BVOCs in two trees 
with contrasting stomatal aperture and with different BVOC emission: Quercus ilex and Populus nigra. 

Mat er ia ls and m et hods:
Plants enclosed in 1100 L continuously stirred tank reactors were fumigated with synthetic air containing 100 ppb of 
ozone. The ozone uptake was calculated by measuring the difference between ozone concentration in the air 
entering and leaving the cuvette under different environmental conditions, to induce different stomatal opening,  
ozone uptake, and BVOCs emission. The wall losses were calculated measuring the ozone concentration in the 
cuvettes without the plants.
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Stomatal conductance to ozone is a 
crucial parameter, and was calculated
with two approaches, the Ficks’ law (A) 
and the binary diffusion (B):
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Populus nigra (isoprene emitter)
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Wall losses

y = 1.0716x
R2 = 0.9749
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Ozone uptake is associated to stomatal conductance. The g s
O3 vs gO3 

slope (= 1) indicates that ozone uptake by components different than
stomata is negligible.
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Quercus ilex (monoterpene emitter)
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Ozone uptake vs light

Ozone uptake is
controlled by light-
induced stomatal
opening.

y = 1.2733x + 0.0013
R2 = 0.9783

y = 1.8841x + 0.0002
R2 = 0.9861
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The gs
O3 vs gO3 slope (= 1.88) indicates that ozone uptake is not uniquely due 

to stomata. It suggests that BVOCs reactions in the gas phase plays a role.  

When monoterpene production was decreased (-80%) by removin g CO2 from
the air, stomatal conductance increased but ozone uptake decreased, 
generating  a new gs

O3 vs gO3 slope (1.27). 

These results suggest that monoterpene emission influences ozone uptake
independently of stomatal opening.  

The stomatal conductance to ozone must be calculated with a modified
formulation which consider the reaction rates of BVOCs: 
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Reactions with VOCs
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F=air Flux

AL=Leaf
Area

D=diffusion
coefficients for water 
vapour and ozone

V=Volume of cuvette

Isoprene, does not seem to influence ozone uptake. Ozone was mainly
uptaken by stomata. Gas phase reactions outside the plant can be
excluded by the short residence time of ozone and isoprene in the 
chamber.

Isoprene emission 
and emission of 
isoprene oxidation 
products increase 
under ozone 
fumigation
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