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“It’s attacking these flowering
dogwoods, which is a very charismatic
species everyone loves,” says Gibson,
who has done previous work on
dogwoods. “Not only that, but dogwoods
also have this nice red fruit in the winter
that serves as a food source for wildlife.
We're looking at a potentially big
impact on forests. It compares to Dutch
Elm disease or chestnut blight.”

Holzmueller, who previously studied
the fungus’s impact on dogwood trees in
the Great Smoky Mountains National Park
in Tennessee and North Carolina, found
that areas that burned 20 or 30 years ago
had more and healthier dogwood trees

than areas that had not. He theorized that
fire helped open the forest canopy, letting
more sunlight in and making the area drier
and less hospitable to the fungus, resulting
in a better habitat for the dogwoods.

For the current study, Holzmueller
and Gibson are examining dogwood
plots established in 1991 in the La Rue
Pine Hills area of the Shawnee National
Forest, in Union County. Forest workers
burned the area in 1991 and again in
1993, making it similar to the dogwood
stands Holzmueller studied in the Smokies.
Holzmueller expects to see similar findings
in these quarter-acre plots, where he,
Gibson, and Paul Suchecki, a biology

Fire may help open
the forestry canopy,
letting more sunlight
in and making the
area drier and less
hospitable to the
fungus, resulting in
a better habitat
for the dogwoods.



SENTINFI SPECIES

A civil engineer at STUC has a more practical interest in
dogwoods. He believes that these trees, along with poplars
and other plants, might someday serve as environmental
sentinels, both measuring and cleaning up toxic substances
in soil and groundwater.

Assistant professor Xingmao “Samuel” Ma works on
remediation methods for contaminated groundwater, soil, and
sediment. He is developing methods using plants to both detect
and remove contaminants.

His work focuses on the thin area of soil surrounding the roots
of a plant and the plant’s aboveground parts. In a greenhouse
west of the main campus, row upon row of dogwood and poplar
cuttings growing in pots, along with various grasses, bear out this
work, which could lead to more efficient environmental clean-up
and monitoring methods.

Ma studies how the fatty acids and enzymes secreted by various
Southern Illinois plants belowground promote bacteria in the
soil, which in turn can break down certain contaminants. The
substances provide the dormant bacteria with a carbon source,
which can promote their growth. The bacteria then break down
contaminants such as perchlorates, which occur with fertilizers and
certain military applications, such as rocket propellants, as well
as naturally in lower concentrations. Perchlorates are thought to
interfere with proper thyroid function in humans.

“Im trying to identify certain Southern Illinois species of
plants that might mitigate this type of
contamination,” Ma said. “We do this
by looking at how these different plants
interact with bacteria in the soil.”

Using plants to help clean up the
environment is known as phytoremediation.
In other applications, plants can be used
to actually extract certain toxins from soil,
sediment, or groundwater. The plants can
then be removed and disposed of safely.

Ma is using that ability to “uptake”
contaminants in another part of his work
aimed at phytomonitoring, or using plants
to look for and measure contaminants in
the environment. Ma is using some of the
same plants to identify a mathematical
formula that will help engineers not only
find the contaminated areas, but measure
how much contamination is there.

To do this, Ma and his two graduate
students are placing plants in pots filled

with Southern Illinois soil or in solutions along with a known
amount of contaminants. After the plant has grown for some time
in a sealed environment, they’re using gas chromatography and
other techniques to measure how much contaminant is in the
plant flesh in parts per million.

Ma conducted such research during his doctoral work at the
University of Missouri, Rolla, using single contaminants. His
work now, however, is more complex in that it uses compounds of
multiple contaminants—the scenario more typically found in the
real world.

Ma ultimately aims to write a formula that can establish an
accurate ratio between the amount of contaminant found in a
plant versus what is in the ground. The method, if perfected, could
lead to faster, cheaper environmental monitoring using plants.

“The way this is done now is often to dig a well and measure
the contaminants in the groundwater,” he says. “But wells are
expensive and they take a while to dig. Plus, you might dig a
well in one spot and it finds no contamination, while nearby the
groundwater is contaminated.

“With plants, you can spread them out and they can tell you
where you're most likely to find contamination. And that’s where
you can dig the well.”

For more information: Dr. Xingmao “Samuel” Ma, Dept. of Civil

and Environmental Engineering, siu55444 @siu.edn.

Right: Xingmao “Samuel” Ma holds a dogwood cutting growing in a sealed pot in the greenhouse. Ma is developing methods using dogwoods and
other plants to both detect and remove contaminants from soil. Photo by Tim Crosby.
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teacher from nearby Johnston City High
School, measured every tree and took
readings on the lay of the land, including
its slope, aspect, and soil chemistry.

Holzmueller and Gibson are still
analyzing the data, but preliminary
findings suggest the disease is present and
having a devastating effect on seedlings
as well as larger trees. Every tree showed
signs of infection to one degree or another,
Holzmueller says, but the team is still
looking at what effect the eatlier prescribed
burns may have had on the stand.

Most likely, the research will show that
prescribed fire is an important tool for
maintaining dogwood and oak/hickory
forest stands. The open canopy caused by
fires helps discourage the development
of the anthracnose fungus attacking
dogwoods and also allows more sunlight
for oak and hickory seedlings.

“Fire is an important tool if you
want to maintain these types of forests,”
Holzmueller says.

As for that favorite dogwood tree
in your backyard, as long as the area is
relatively dry and open to sunshine, there
is less chance of the fungus thriving in that
area, Holzmueller says. And if it does show
up, there are a few things you can do to
combat it.

“You can prune infected branches
and water it, and there might be a few
fungicides out there you can use,” he says.
“Basically, you want to relieve other stresses
on the tree so that it can live a longer life.”

For more information: Dr. Eric Holzmueller,
Dept. of Forestry, eholemen@sin.edu, or

Dr. David Gibson, Dept. of Plant Biology,
dgibson@plant.siu.edn.
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Top and bottom: Leaves of a dogwood tree in the Shawnee National Forest in Southern lllinois show
signs of infection by the anthracnose fungus. Photos provided.





