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Fungicide Resistance in Strobilurin
or Strobilurin Analogues?
By Dr. Ceunhwa Jung, Department of Plant Pathology, University of Wisconsin-Madison

Strobilurins are naturally occur-
ring chemicals produced by

wood decaying mushrooms. What is
so fascinating about these fungi-
cides? They are important broad-
spectrum systemic fungicides rec-
ommended for the control of many
fungi in a wide range of crops includ-
ing turfgrass and have relatively low
toxicity toward mammals.
Fungicides of Strobilurin-Tvpe
Action and Resistance are called
"STAR" or Qols. They include kre-
soxim-methyl, azoxystrobin
(Heritage® from Syngenta), trifloxy-
strobin (Compass® from Bayer) and
famoxadone. Two new strobilurin
fungicides [Insignia (pyraclostrobin)
and Honor (unknown common
name)] from BASF were developed
for the control of turfgrass diseases.
However, they are not yet registered.
Personnel from BASF fungicide test-
ing have informed me that Insignia
will be registered next year and
Honor will probably be registered in
2003.

These fungicides are potent
inhibitors of spore germination,
which makes them excellent pro-
tectants. In addition, they also have
curative as well as the anti-sporu-
lant activity. Some can move sys-
temically through the xylem and
have excellent root uptake. They
also have translaminar movement in
the leaf. This type of fungicide
specifically inhibits electron trans-
port in mitochondria, which are the
fungi cells' "power houses."
Basically, respiration of the phy-
topathogenic fungi will be inhibited.

Understanding the basic process
of fungicide resistance in plant
pathogens is beneficial when con-
trolling diseases. First, fungal popu-
lations control a small number of
resistant isolates. These resistant

isolates occur naturally or are creat-
ed by various mutagens, including
fungicides. Then, the frequency of
resistant isolates increases over
time through the selection process
of repeated fungicide application
and migration of resistant isolates
as well. How fast does the process
take? It depends on the type of
fungicides, pathogens, turfgrass
species, disease management tech-
niques, and environment.
Therefore, the fungicides that used
to work best for the control of the
particular disease now have
reduced efficacy.

The existence of mutant isolates
resistant to strobilurins has been
known for several years in a range
of phytopathogenic organisms. For
field crops there are reports on the
development of resistance to stro-
bilurin fungicides in some diseases.
Through further investigation
researchers found that most patho-
genic fungi treated with strobilurins
develop mutations in two regions of
mitochondria. The risk of develop-
ment of fungicide resistance when
edible crops were treated with stro-
bilurin fungicides ranges from low
to high depending on the host and
pathogen. Furthermore, it is
believed that strobilurins might be
subject to cross-resistance. That is,
if a fungus resists one strobilurins, it

will resist other strobilurins. For
example, the dollar spot pathogen is
cross-resistant to the benzimida-
zoles [benomyl (Tersan 1991®) and
thiophanate-methyl (Fungo 50®
and Cleary 3336®).

Several other strobilurin ana-
logues are being developed as fungi-
cides for the control of turfgrass dis-
eases. Management strategies need
to be developed so that fungicides
can remain effective for long peri-
ods of time. Keep an eye on any
unusual symptoms, or noticeable
changes such as the reduced effica-
cy of control. If you are using these
fungicides in your IPM plan and
detect any noticeable changes,
please let us know. Then we can
make a trip to sample isolates for a
test of fungicide resistance using
the available DNA technology. We
have excellent tools such as fungi-
cides and our knowledge to use
against our enemies, turfgrass dis-
eases. How to use them skillfully
and effectively is up to all of us.

For more information on the his-
tory of how the fungicides were first
discovered and their mode of
action, you can refer to an article
about Strobilurins published in the
Grass Roots by Jeff Gregos a few
years ago (The Grass Roots,
pages:22-23, March, 1999) .^
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