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I was interested if this article would also deal with VOC emission and indeed found a
paragraph that included BVOC in the title (3.3). However, what was said about this
topic was rather disappointing: Two statements are made

1. “It can be a considerable drain, especially under stress such as drought” but there is
not even a hint of how much that could be (see e.g. Tingey et al. 1980, Westberg et al.
2000, Sharkey and Yeh 2001). Even those references might be biased given the strong
emission from flowering or attacked (damaged) plants that have not yet been quanti-
fied in relation to assimilation to my knowledge (see e.g. Loreto and Schnitzler 2010,
Laothawornkitkul et al. 2009, Hietz et al. 2005). There is also no reason given why
emission may continue after assimilation has ceased and how this time-scale depen-
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dency influences the C budget, which does not reflect the current state of knowledge
(see Holopainen and Gershenzon 2010, Niinemets et al. 2010, Grote and Niinemets
2008, Sharkey et al. 2008).

2. “BVOC emission rates differ strongly among plant species and thus only play a role
for the C budget of particular species”. This is certainly true but provokes a lot more
questions rather than finishing the topic. What are these differences and where are
they listed (e.g. Kesselmeier and Staudt 1999, Geron et al. 2001, Karl et al. 2009)?
Under which circumstances are they likely to play an important role in the future. Since
the emissions are highly dependent on temperature, the importance of emissions might
increase (e.g. Penuelas and Staudt 2010, Schurgers et al. 2009, Lathiere et al. 2005).
Drought and increasing CO2 concentrations may counterbalance this response (e.g.
Grote et al. 2010, Fortunati et al. 2008, Monson et al. 2007, Rosenstiel et al. 2003).

Both sentences focus on direct plant emission, not differentiating between emissions
from production (which is more or less tightly coupled to photosynthesis) and pools
(which is not). Furthermore, there is no mentioning of VOC emissions coming from the
soil (e.g. Hellen et al. 2011, Gray et al. 2010), although this might be a rising topic
in the future. It might be small in amount but the same is true for the plant originating
compounds.

It seems that the authors intent to say that the second sentence is a reason not to
deal with the subject anymore. I cannot follow this logic. In fact, I can imagine that the
influence on the carbon balance might be considered as too small to deal with it here.
In this case, this exclusion should be mentioned in the introduction. However, if it is
considered in parallel to respiration, processes, at least the state of the art should be
referenced.

References mentioned

TINGEY D., MANNING M., GROTHAUS L., BURNS W., 1980. Influence of light and
temperature on monoterpene emission rates from slash pine. Plant Physiol 65, 797-

C1988



801. WESTBERG H., LAMB B., KEMPF K., ALLWINE G., 2000. Isoprene emission
inventory for the BOREAS southern study area. Tree Physiol 20, 735-743. SHARKEY
T.D., YEH S., 2001. Isoprene emission from plants. Annu Rev Plant Physiol Plant Mol
Biol 52, 407-436. LORETO F., SCHNITZLER J.-P., 2010. Abiotic stresses and induced
BVOCs. Trends Plant Sci 115, 154-166. LAOTHAWORNKITKUL J., TAYLOR J.E.,
PAUL N.D., HEWITT C.N., 2009. Biogenic volatile organic compounds in the Earth sys-
tem. New Phytol DOI: 10.1111/j.1469-8137.2009.02859x. HOLOPAINEN J.K., GER-
SHENZON J., 2010. Multiple stress factors and the emission of plant VOCs. Trends
Plant Sci 115, 176-184. NIINEMETS Ü., 2010. Mild versus severe stress and BVOCs:
thresholds, priming and consequences. Trends Plant Sci 115, 145-153. GROTE R.,
NIINEMETS Ü., 2008. Modeling volatile isoprenoid emissions - A story with split ends.
Plant biol (Stutt) 10, 8-28. SHARKEY T.D., WIBERLEY A.E., DONOHUE A.R., 2008.
Isoprene emission from plants: Why and how. Ann Bot 101, 5-18. KESSELMEIER
J., STAUDT M., 1999. Biogenic volatile organic compounds (VOC): An overview on
emission, physiology and ecology. J Atmos Chem 33, 23-88. GERON C., HARLEY
P., GUENTHER A., 2001. Isoprene emission capacity for US tree species. Atmos En-
viron 35, 3341-3352. KARL M., GUENTHER A., KÖBLE R., LEIP A., SEUFERT G.,
2009. A new European plant-specific emission inventory of biogenic volatile organic
compounds for use in atmospheric transport models. Biogeosciences 6, 1059-1087.
PEÑUELAS J., STAUDT M., 2010. BVOCs and global change. Trends Plant Sci 115,
133-144. LATHIERE J., HAUGLUSTAINE D.A., DE NOBLET-DUCOUDRE N., KRIN-
NER G., FOLBERTH G.A., 2005. Past and future changes in biogenic volatile organic
compound emissions simulated with a global dynamic vegetation model. Geophys
Res Lett 32, doi:10.1029/2005GL024164pp. GROTE R., KEENAN T., LAVOIR A.-V.,
STAUDT M., 2010. Process-based modelling of seasonality and drought stress in iso-
prenoid emission models. Biogeosciences 7, 257-274. FORTUNATI A., BARTA C.,
BRILLI F., CENTRITTO M., ZIMMER I., SCHNITZLER J.-P., LORETO F., 2008. Iso-
prene emission is not temperature-dependent during and after severe drought-stress:
a physiological and biochemical analysis. The Plant Journal 55, 687-697. MON-

C1989

SON R.K., TRAHAN N., ROSENSTIEL T.N., VERES P., MOORE D., WILKINSON M.,
NORBY R.J., VOLDER A., TJOELKER M.G., BRISKE D.D., KARNOSKY D.F., FALL
R., 2007. Isoprene emission from terrestrial ecosystems in response to global change:
minding the gap between models and observations. Phil Trans R Soc Lond A 365,
1677-1695. ROSENSTIEL T.N., POTOSNAK M.J., GRIFFIN K.L., FALL R., MONSON
R.K., 2003. Increased CO2 uncouples growth from isoprene emission in an agriforest
ecosystem. Nature 421, 256-259. HELLEN H., HAKOLA H., PYSTYNEN K.-H., RINNE
J., HAAPANALA S., 2011. C2-C10 hydrocarbon emissions from a boreal wetland and
forest floor. Biogeosciences 3, 167-174. GRAY C.M., MONSON R.K., FIERER N.,
2010. Emissions of volatile organic compounds during the decomposition of plant
litter. Journal of Geophysical Research G: Biogeosciences 115. SCHURGERS G.,
HICKLER T., MILLER P.A., ARNETH A., 2009. European emissions of isoprene and
monoterpenes from the Last Glacial Maximum to present. Biogeosciences 6, 2779-
2797. HIETZ P., BAIER P., OFFENTHALER I., FÜHRER E., ROSNER S., RICHTER
H., 2005. Tree temperatures, volatile organic emissions, and primary attraction of bark
beetles. Phyton 45, 341-354.

Interactive comment on Biogeosciences Discuss., 8, 3619, 2011.

C1990


