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KILLER WEED: Jorge Vivanco, an assistant professor
of horticultural biotechnology at Colorado State University
holds up a beaker filled with knapweed root Tuesday.
Vivanco found what scientists long have searched for: a
chemical in knapweed that kills other plants.
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Outside of the laboratory.
Colorado State University
researcher gorge Vivanco
never has seen spotted knap-
weed. Yet after ayear of
study. he has unlocked the
mystery of this noxious
weed that has baffled and
intrigued scientists since the
1830s.

Vivanco's discovery
could lead to the develop-
ment of anatural herbicide
that could work as well as
2,4-D - atoxic herbicide
used in Vietham by US.
troops to defoliate plants
and believed to be a carcino-
gen - without the risks. Or it
could lead to ways to geneti-
cally modify crops to make
them more resistant, he said.

"It'savery clever plant,”
said Vivanco, 30. "It's been
very interesting. | think
(other scientists) may have
been looking too hard.”

KNAPWEED

Scientists had hy-
pothesized the hearty
weed released an agent
that killed other plantsin
its midst clearing the way
for knapweed to take
over. But the agent re-
mained a mystery.

A year ago, the jour-
nal Science wrote that the
spot. the knapweed mys-
tery seemed to be locked
in the plants' roots.
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Scientists were having trou-
ble isolating possible com-
pounds from other compounds
that occur naturally in the soil.

Vivanco said he took the
Science report as a challenge
and enlisted ateam of research-
ersto help him.

He knew CSU labs had the
capability of isolating the or-
ganisms and growing just the
root of the plant in sterile beak-
ers.

All plants release their own
specific agents into soil, said
Vivanco, a horticultural bio-
technology assistant professor.
Thisreleaseis sort of the
equivalent of mucous in hu-
mans, he said. It'sjust that
some plants release friendly
agents while spotted knapweed
releases phtyotoxins, unfriendly
agents that kill everything in its
way.

Vivanco isolated a compound
known as catechin in spotted
knapweed. The weed produces
two types of catechin, mirror
images of each other, known as
negative and positive catechin.
Negative catechin acts like a
natural herbicide, while posi-
tive catechin has antibacterial
properties and has been avail-
able for years as an antioxidant
and anti-aging compound. Until
now, negative catechin was
considered a byproduct with no
commercial value.

Weed researchers at CSU
have been spraying the negative
compound on plantsin the CSU
greenhouses and found it works
well as aherbicide. Vivanco
said. The compound is exactly
the same as the compound he
"milks" from beakers full of
knapweed rootsin hislab, he
said.

The research team has found
that spraying the compound on
plants or adding it to the soil is
as effective as 2,4-D against
pig-weed, lambs quarters and
other common weeds. It usually
kills cells within the plantsin
an hour and kills the plantsin
about aweek. The researchers
are working with commercial
companies to make a spotted
catechin spray available to
consumers within a year or two.

I think it's fantastic if thisis
true," said Mike Carroll,

Larimer County weed district
manager. "We've known for a
long time that several plants
do this to give them the com-
petitive edge."

A spotted catechin spray
would add to the arsenal the
county aready uses, he said.
Technology has improved to
the point where the county
us-es very few man-made
com-pounds. Carroll said.

Vivanco also hopes to iso-
late the gene that produces the
negative catechin so it could
be added to cropsto give them
the same protective qualities
knap-weed has. Farmers then
could plant the crops and not
need to add herbicides, he
said.

Before that could work, re-
searchers would need to
iden-tify the mechanism knap-
weed uses to keep the com-
pound from killing itself, he
said.

The compound could be a
boon to organic farmers who
have few ways to get rid of
weeds, said Ruth Hufbauer, a
CSU professor who studies
ecology and the genetics of
invasive plants.

The Environmental Protec-
tion Agency will fast-track the
compound cause it aready is
prevalent in the soil, unlike
man-made compounds that
don't exist in nature. Vivanco
said.

It's unknown if these
man-made compounds kill
beneficial insects, hurt grazing
animals or cause cancer. This
compound already is consid-
ered safe, because it always
has been there, he said.

Grasses and grass-like
plants such as wheat and corn
seem to be immune to the
negative agent, making it ideal
for use on lawns or in wheat
or corn fields. The compound
also kills other species of
knapweed, such as diffuse
knapweed, which dsoisa
noxious weed.

Despite the wealth of appli-
cations, knapweed won't be
grown as a cash crop sinceit's
still a noxious weed, Vivanco
said. The roots could be pro-
duced in labs, athough the
process likely would be ex-
pensive, he said.



