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We have revealed that plants can absorb several groups of organic gases by

fumigation experiments at realistically low concentrations. The absorption rates are correlated with
stomatal conductance and approximately zero in the dark period, suggesting that the gases are
absorbed through stomata.
We applied Fick’ s first law of diffusion to a VOC absorption model for plant leaves to evaluate the
relative contribution to VOC absorption by individual sites of air spaces and in cells of leaves.
Leaf morphology parameters were obtained from leaf cross-section micrographs. This model accounts
for the VOC diffusion process via stomata, air-liquid partitioning, partitioning into the plasma
membrane, and metabolic conversion of the VOC in plant cells. Our VOC absorption model can determine
the relative importance of resistances at individual sites in the absorption pathway both for
different VOCs and plant species.
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Fig. 1. Theresistance diagram of plant VOC absorption pathway.
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Table 1. ALcw, AL, ALias, Amed/ AT, fias, @ @nd Acw/Aias OF S. clevelandii obtained in the present study and the
literature values reported for trees and herbaceous plant

Species

Lew (M) 3.70E-07 (1.120E-07)| 5.00E-07 1.20E-07 1.10E-06
Le (M) 1.85E-07 (2.215E-07)| 9.70E-08 2.10E-07 1.20E-07
Lias (M) 6.38E-05 (5.625E-06)| 1.22.E-04 | 5.12.E-05 | 4.74.E-04
Ames/Ar(m? m?) 8.99  (1.454) 30.5 22 15.4
fias(mM® m2) 0.328 (0.03918) | 0.181 0.271 0.228
o(m?>m?) 0.696 (0.09477)

Reference measured value Niinemets and Reichstein, 2003

The values in parentheses indicate the standard deviation.

ALias

Al Amed AT

VOC [Tani and Hewitt, 2009]
2
Quercusmyrsinifolia VOC



1.E+07

o
1.E+06
-O
__1.E+05
E -
o 1.E+04
1.E+03 e
1.E+02 i
1.E+01
D -  — — |
1.E+00
?‘ \o ?‘ V‘ QV‘ & Q} _F
Fig. 2. Values of the resistances for VOC absorption by S. clevelandii
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Fig. 3. Values of the resistances for VOC absorption by Q. myrsinifolia
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