
Research News

High carbon dioxide can create 'shrinking stems' in
marshes

High levels of carbon dioxide cause marsh plants to grow shorter, denser stems

September 26, 2019

For most plants, carbon dioxide acts like a steroid: the more they take in, the bigger they get. But in a new
study, scientists at the Smithsonian Environmental Research Center, Villanova University (/cgi-bin/good-bye?
https://www1.villanova.edu/villanova/media/pressreleases/2019/0925.html) and other institutions discovered
something strange happening in marshes. Under higher levels of carbon dioxide, instead of producing bigger
stems, marsh plants produced more and smaller stems.

The results were unexpected, say the authors of a paper published in Nature Climate Change (/cgi-bin/good-
bye?https://www.nature.com/articles/s41558-019-0582-x). For years, scientists had known that carbon dioxide
was increasing the total biomass of marsh plants, so it seemed natural to think individual plants were getting
bigger, too.

The researchers worked on a tidal marsh called the "Global Change Research Wetland," home to one of the
world's longest-running field experiments on climate change. Inside experimental chambers, ecologists have
been increasing carbon dioxide levels for more than 30 years. They're tracking how marsh plants grow in a
world with carbon dioxide levels nearly twice as high as today -- levels we could see by the end of the century.

Researchers investigated the effects of high levels of carbon dioxide on marsh plants.

Credit and Larger Version (/discoveries/disc_images.jsp?cntn_id=299286&org=NSF)



https://www.nsf.gov/cgi-bin/good-bye?https://www1.villanova.edu/villanova/media/pressreleases/2019/0925.html
https://www.nsf.gov/cgi-bin/good-bye?https://www.nature.com/articles/s41558-019-0582-x
https://www.nsf.gov/discoveries/disc_images.jsp?cntn_id=299286&org=NSF
https://www.nsf.gov/


Every year, scientists have harvested the plants in the chambers and measured their total biomass, stems,
roots and other key traits. With three decades of data, the biologists realized that in chambers with high levels
of carbon dioxide, the total biomass of the marsh sedges increased by 20%. Richer carbon dioxide was
spurring the marsh sedges to grow more stems in thicker clusters. But surprisingly, the individual stems had
shrunk by 16%.

"Individual marsh plants become smaller and denser with increases in atmospheric carbon dioxide and
nitrogen, increasing overall marsh biomass and elevation," says Betsy von Holle, a program director in NSF's
Division of Environmental Biology <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1457100&HistoricalAwards=false> , which funded the research. "Understanding how marshes might
become more resilient has major implications for understanding coastal response to sea level rise."
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