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Water research tackles growing grassland threats
 

Two Kansas State University biologists are studying streams to prevent tallgrass prairies from
turning into shrublands and forests.

 By looking at 25 years of data on the Konza Prairie Biological Station, Allison Veach, doctoral
student in biology, Muncie, Indiana, and Walter Dodds, university distinguished professor of
biology, are researching grassland streams and the expansion of nearby woody vegetation, such as
trees and shrubs. They have found that burn intervals may predict the rate of woody vegetation
expansion along streams.

Their latest research appears in the peer-reviewed journal PLOS ONE in an article "Fire and Grazing
Influences on Rates of Riparian Woody Plant Expansion along Grassland Streams."

 Grasslands in North America and across the globe are rapidly disappearing, Veach said, and woody
plants are expanding and converting grasslands into forest ecosystems. This change in environment
can affect stream hydrology and biogeochemistry, said Dodds, who has studied streams and
watersheds on the Konza prairie for more than 20 years.

 "This is an important issue regionally, because as trees expand into these grassland areas, people
who are using grassland for cattle production have less grass for animals, too," Dodds said.

 In their latest research, the biologists studied 25 years of aerial photography on Konza and observed
the expansion of trees and shrubs in riparian areas, which include areas within 30 meters of
streambeds. The researchers focused on three factors that affect grassland streams: burn intervals;
grazers, such as bison; and the historical presence of woody vegetation.

Their analysis revealed an important finding: Burn intervals predicted the rate of woody vegetation
expansion. Burning every one to two years slowed the growth of trees and shrubs, Veach said.

"Although we can reduce woody expansion by burning more frequently, we can't prevent it from
occurring over time," Veach said. "Woody plant encroachment may not be prevented by fire alone."

 The research shows the importance of burning to maintain the tallgrass prairie, Dodds said. While
burning can help to slow the expansion of trees and shrubs, additional actions are need to maintain
quickly disappearing grassland ecosystems.

 

"It's clear from this research that if you don't burn at all, these grassland streams basically are going
to switch to forests and will not be grassland streams anymore," Dodds said.

 

Dodds and Veach also found that bison do not significantly affect woody vegetation expansion along
streams. Previous Konza research has shown that bison do not spend significant time near stream
areas, so they may not influence the growth of nearby trees and shrubs, Veach said.

 

Woody vegetation also may be expanding in grasslands because of more carbon dioxide in the
atmosphere, Dodds said. Grasses and trees compete for carbon dioxide, and grasses are much better



atmosphere, Dodds said. Grasses and trees compete for carbon dioxide, and grasses are much better
at conserving water and efficiently using carbon dioxide. As atmospheric carbon dioxide levels
increase, it becomes easier for trees to gather carbon dioxide and gives them a growing advantage
over grasses.

 

"The tallgrass prairie is almost nonexistent on the globe," Veach said. "In order for us to preserve
tallgrass prairie, we need to look at woody encroachment because it has been an issue. Things like
no fire or differences in climate change may allow woody plant species to competitively take over
grasslands."

 

The biologists plan to continue studying water quality and quantity issues at Konza. Konza is an
8,600-acre tallgrass prairie ecological research site jointly owned by the university and The Nature
Conservancy.
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