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When we drive our cars we burn gasoline these produces air pollution such as volatile
organic compounds, or VOC’s. In the atmosphere, VOC’s combine with oxygen to form
oVOC’s. oVOC’s can cause damage in many ways. For example, they can turn into aerosols.
These tiny particles can affect how sunlight gets through the atmosphere, which negatively
impacts the climate. Aerosols can also cause serious respiratory problems such as asthma and
emphysema when people breathe them in. Some oVOC’s combine with other chemicals in the air
to create different pollutants, such as ozone. When ozone is in the air at ground level, it can be a
harmful toxin. Luckily, though, tree leaves are able to take up oVOC’s from the atmosphere and

break them down so they are less harmful.

Trees control how gases enter their leaves by opening and closing pores on the underside of
their leaves, called stomata. After trees take up an oVOC, they quickly start producing an
enzyme that breaks down the pollutant so that it can be useful, and not toxic, for the plant. It turns
out that if ozone is also present, trees will uptake and break down even more oVOC’s. This
means that as the harmful oVOC’s and other pollutants in the atmosphere increase, trees respond
by producing more enzymes to remove them even faster. However, there is a limit to how much

the trees can keep pace, and at some point trees reach their maximum uptake.

Using this system, trees can turn harmful chemicals into useful ones. The toxins do not build
up in the plant because the plant produces more enzymes as pollution levels rise, and the enzymes

are produced only when they are needed.
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“In this report, we combine field observations with laboratory experiments and transport
modeling in order to investigate the influence of vegetation on the deposition of oxygenated
VOC:s [volatile organic compounds]. oVOCs represent the most abundant class of organic carbon
and profoundly affect the chemical composition in Earth’s oxidizing atmosphere.” (Karl 2010:
817)

“The presented laboratory and field observations show that oVOCs can be efficiently
metabolized by plants through constitutive and induced detoxification mechanisms. Because the
general route of atmospheric photooxidation of NMVOCs goes through the formation of
carbonyls and hydroxycarbonyls, these findings have consequences for understanding the
atmospheric evolution of these oVOCs.” (Karl 2010: 818)

“Deciduous tree leaves, such as those from the maple, aspen, and poplar, suck up far more
atmospheric pollutants than previously thought. The study concerns the most abundant class of
carbon-based particles in the atmosphere, so-called volatile organic compounds (VOCs)... a
major source [of VOCs] comes from automobile exhaust, coal burning, and other human
activities. Some atmospheric VOCs combine with oxygen to form tiny airborne particles called
oxygenated VOCs (0VOCs), which insulate the atmosphere and lead to warming...[Scientists]
decided to re-examine how deciduous plants interacted with oVOC:s...Plants exposed to oVOCs
increased their normal uptake of the compounds, absorbing 40% more than expected.”
(Berkowitz 2010: 1)
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