Higher Temperatures Turn Plants From Carbon Sinks to Sources
by Gene Fry
	September 29, 2008 - Plants are unlikely to soak up more carbon dioxide (CO2) from the air as the planet warms, research suggests.   US scientists found that grassland took up less CO2 than usual for two years following temperatures that are now unusually hot, but may become common.  The study illuminates the impacts of extensive heat waves on grasslands and forests, which together cover 20% of Earth's land surface.
	Researchers extracted four segments of Oklahoma prairie grassland, with their plant communities and soil left intact.   Each segment measured more than 2.4 meters (7.8 feet) long by 1.2 meters wide by 1.8 meters deep.  Weighing 12 tonnes each, they went into special chambers at the Desert Research Institute (DRI) in Reno, Nevada.
Conditions in the chambers, such as temperature, moisture and sunlight, were precisely controlled.  Over the next four years, two of the four chambers were given a set of conditions that reproduced typical conditions on those Oklahoma prairies, based on seven years of monitoring there.  Temperatures rose and fell with days and nights and seasons, while "rainfall" was injected in a realistic pattern.
The other two chambers, though, were exposed to a sudden rise in temperature covering the second year of the experiment -- a hike of 4°C (7.2°F).   This choice was based on 8-11 exceptionally warm (but non-drought) years in Oklahoma from 1873 to 1999.  Climate change may well bring 4°C warming by the end of this century.
	The warmer plots experienced a 30% shortfall in CO2 uptake during the warm year and again during the year following, when temperatures returned to normal.
	Two mechanisms appeared to be responsible.  First, warmer temperatures cause more evapotranspiration from plants, a well-known effect.   When warmth dries out the soil, plants reduce the apertures of stomates (pores) in their leaves to conserve water.   That limits the amount of CO2 they can take up by photosynthesis.  Even during the warm year, with little photosynthesis, plants put carbon in the soil.
	Second, and this is news, during the normal year following, soil microbes had extra carbon to process, which they did.  Thus, they emitted more CO2 into the air.
	This study results mimicked actual events, both in Europe’s 2003 summer and in North America’s 2002 summer.   During Europe’s 2003 summer, temperatures in places were 6°C above normal.   French research published in 2005 showed that Europe's plants changed from being net overall CO2 absorbers to net producers.
	Many have believed that trees and plants maintain absorption of CO2 as its concentration rises, or even to use the extra CO2 to grow faster and absorb more of it.  Therefore, Western governments pay to protect tropical forests.  But the DRI research suggests it will often not work.   Some ecosystems might still absorb CO2, but others may become net emitters.
That is, hot years or prolonged heat waves happen more often as climate changes.  Then carbon sinks will be less able to soak up CO2, which will remain in the air rather than be sequestered in the ground.  This accelerates the greenhouse effect.
For more, see http://news.bbc.co.uk/2/hi/science/nature/7620921.stm and http://afp.google.com/article/ALeqM5gmbPbOdA05khehMcAX-aehvP2ODg.


