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Sulfonylureas Hold Promise
in Turfgrass Systems
if Used Judiciously

By Scott McElroy, Shawn Askew and Fred Yelverton

ment. With the introduction of several new herbicides in this chemical family, they

are increasing in importance. The sulfonylurea herbicide family includes currently
used herbicides, such as halosulfuron (Manage) and chlorsulfuron (Corsair), as well as
several recently released herbicides (Table 1).

Sulfonylurea herbicides are commonly used at low
rates (usually measured in ounces or fractions of an
ounce per acre) and are relatively safe toxicologically
(Anderson, 1996). They are all rapidly absorbed by
foliage of target weeds and don’t persist long in turf-
grass systems.

However, probably the most important attribute
of sulfonylurea herbicides is the potential adapt-
ability to many turfgrass management situations and
the specificity of weed control. Weeds that once had
few selective control options, such as green kyllinga
and purple nutsedge, can now be selectively con-
trolled with specific sulfonylurea herbicides. Sul-
fonylurea herbicides also have other uses, such as aiding pre- and post-dormancy
bermudagrass transition by controlling annual bluegrass in the fall and overseeded
cool-season grasses in the spring.

But with the benefit of newer herbicides to the turfgrass industry, there should also
be prudence in their use. Before you go out and start using these herbicides, you should
be aware of a few aspects that could help you improve their efficacy and avoid any
potential problems down the road.

S ulfonylurea herbicides are an important component of turfgrass weed manage-

Sulfonylurea herbicides
are nothing new to
turfgrass weed
management, but
understanding them
better can help
improve their efficacy.

Herbicide absorption

All sulfonylurea herbicides are applied as liquid foliar sprays — none of them are applied
as a granular. Foliar applications are made because herbicides in this family are largely
foliar absorbed and move throughout the rest of the plant to provide effective control.
However, some researchers have shown that these herbicides can enter the plant
through root absorption, thus aiding in weed control.

Research at North Carolina State University in Raleigh was conducted to compare
the root vs. foliar absorption of halosulfuron and trifloxysulfuron by two perennial
sedges: green and false-green kyllinga. Plants grown in a greenhouse were treated with
herbicide at three levels: herbicide applied only to the foliage (foliar only), herbicide
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Examples of common sulfonylurea herbicides labeled for use in turfgrass.

CHEMICAL NAME PRODUCT NAME GENERAL LABELED USAGE WEED CONTROL USAGE

Chlorsulfuron Corsair For use in several turfgrass areas, including Various grass and broadleaf weeds
sod farms. Not for use on tall fescue and
ryegrasses.

Halosulfuron Manage Numerous warm- and cool-season grasses Primarily sedges. Yellow and purple
grown in residential and nonresidential nutsedge, nontuberous sedges,
turf, including home lawn, sod farms, Kyllinga spp.
and athletic fields.

Foramsulfuron Revolver Bermudagrass and zoysiagrass grown on sod Various warm- and cool-season
farms, golf courses, athletic fields, residential annual and perennial grasses.
and non-residential turf.

Metsulfuron Manor, Blade Kentucky bluegrass, fine fescue, bermuda, Various annual and perennial grasses
St. Augustine, zoysia and centipede grasses and broadleaves, including bahiagrass.
grown as residential and nonresidential
turf, including golf courses

Rimsulfuron TranXit GTA Warm-season grasses on sod and seed Annual bluegrass control prior to
farms, golf courses, college and professional overseeding bermudagrass.
sports fields, nonresidential turf

Trifloxysulfuron Monument Bermudagrass and zoysiagrass grown on sod Wide range of sedges, grasses, and
farms, golf courses and nonresidential areas. broadleaf weeds.
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applied only to the soil (soil only), and herbi-
cide applied to both the foliage and to the soil
(foliar + soil).

Foliar-only herbicide applications were
made by covering the soil with activated char-
coal, thus intercepting herbicide before it
reached the soil surface. Soil-only herbicide
applications were made by applying the herbi-
cide in a syringe to the soil surface, making sure
not to contact the foliage. Foliar + soil applica-
tions were made by spraying the plants nor-
mally and letting the herbicide contact both the
foliage and soil.

While it was initially thought that foliar
absorption was the major mode of entry of sul-
fonylurea herbicides into the plant, the results
from this study indicated that plant absorption
of the herbicide from the soil was just as impor-
tant (Table 1). For both trifloxysulfuron and
halosulfuron, foliar-only treatments reduced
shoot numbers to less than half of the soil plus
foliar herbicide treatment. Further, the soil-
applied treatment (root and rhizome absorp-
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spp. greater than the foliar-applied treatment,
indicating that root absorption is actually more
important than foliar absorption for this herbi-
cide (Table 1).

Potential for movement

and tracking

Because of the importance of herbicide absorp-
tion by the plant from the soil for complete con-
trol, it stands to reason that application methods
that maximize both root and foliar absorption
could increase efficacy. Irrigating after applica-
tion or applying the herbicide at higher spray
volume could potentially put greater amounts
of the herbicide in contact with the soil to be
absorbed by roots and rhizomes.

However, caution should be taken to mini-
mize the lateral movement of sulfonylurea her-
bicides in surface water. Heavy irrigation or
rainfall soon after herbicide application could
move the herbicide laterally and injure sensi-
tive species (see photo, page 54). Application

Continued on page 54
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It’s important to
monitor rainfall and
irrigation levels so
sulfonylureas don’t
move laterally and
damage other turf.

Continued from page 52

in the proximity of sensitive species, such as
around green complexes, should be done with
caution.

If you must apply a sulfonylurea herbicide
in the proximity of a sensitive nontarget plant
species, here are some general suggestions:

® Plan your herbicide application as best you
can around the weather. Apply when you know
rain will not occur for at least two days.

= Apply the herbicide and allow it to absorb
into the foliage for four to six hours. Maximum
foliar absorption of sulfonylurea herbicides

Effect of herbicide treatment and placement
level on green and false-green kyllinga.

HERBICIDE PLACEMENT SHOOT NUMBER REDUCTION?
%

Trifloxysulfuron Foliar 46 ¢

Soil 68 b

Soil + Foliar 99a
Halosulfuron Foliar 39¢

Soil 33¢

Soil + Foliar 83 ab

Reduction in shoot number averaged across green and false-green kyllinga plants is
relative to the non-treated control plants (0 percent reduction). Shoot number
reduction numbers followed by the same letter are statistically equivalent.
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occurs within four hours (Askew and Wilcut,
2002; McElroy et al., 2004). Thus, the remain-
ing herbicide does not need to stay on the
foliage.

m After four hours, use two or three light, fre-
quent irrigations to move the herbicide into the
soil profile. Make sure irrigations are light
enough to wash the remaining herbicide from
the leaf, but not enough to create mass water
flow over the surface. Irrigation rates are espe-
cially important on heavy clay soils with low
infiltration rates.

These three suggestions can aid in prevent-
ing off-target movement of sulfonylurea herbi-
cides and can also help in maximizing herbicide
absorption in roots. But it must be remembered
that the safest route is to not apply them ups-
lope of sensitive species.

These steps can also aid with another poten-
tial problem with sulfonylurea herbicides: relo-
cation by equipment and human traffic. Track-
ing of sulfonylurea herbicides can occur when
sufficient quantities of the herbicide remains on
wet foliage and, before the herbicide can dry, traf-
fic moves the herbicide on to nontarget species.
Sometimes herbicide is slow to dry because con-
ditions are not optimal for drying on the foliage.
Weather conditions such as overcast skies with
high humidity could potentially reduce herbi-
cide drying. In other cases, herbicide may dry
properly but the chemical remains on the leaf
surface and is later redissolved with dew. The
injury tracks were caused when a mower was dri-
ven across a dew-covered treated area one day
after treatment (see photo, page 56). Thus, pre-
cautions should be taken to insure that herbicide
is washed from treated leaves after maximum
absorption has occurred.

Potential for herbicide-resistance
development

Probably the biggest threat to the family of sul-
fonylurea herbicides is weed-resistance develop-
ment. Sulfonylurea herbicides bind to a specific
enzyme, acetolactate synthase (ALS), within
plant species, thus rendering that specific
enzyme inactive. Without the activity of the ALS
enzyme, plants cannot produce the branched
chain amino acids essential for survival.

For a plant to develop herbicide resistance,
however, only one small component of the
enzyme has to change (Eberlin et al., 1999).

Continued on page 56
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Continued from page 54

Resistance to sulfonylurea herbicides has devel-
oped in as many as 27 weed species worldwide
and can occur in as few as four years after sul-
fonylurea herbicide use has begun (Anderson
etal., 1998; Burnet et al., 1994).

Plants that become resistant to one sul-
fonylurea herbicide will most likely be resis-
tant to other sulfonylurea herbicides, as well
as other herbicides that inhibit activity of the
ALS-enzyme, such as imazaquin and imaza-
pic. Itis therefore imperative that precautions
be taken to ensure that resistance does not
develop to herbicides within the sulfonylurea
family. Here are some suggestions to take to
aid in the fight against potential resistance
development:

Rotate modes of action. If you have a certain
species that is a perennial problem, use an her-
bicide with a different mode of action to com-
bat the problem. Other herbicide families tar-
get other physiological processes within the
plant, thus eliminating individual plants that
could develop resistance.

Tank mix other modes of action with sul-
fonylurea herbicides. Herbicides such as
MSMA and carfentrazone do not affect the
overall effectiveness of sulfonylurea herbicides
and in some cases, can improve effectiveness.

Use an integrated approach to weed man-
agement. By using cultural practices to increase
the growth and development of your desired
turfgrass, you increase the competitive ability of
the desired turfgrass against developing weeds.
The more competitive the turfgrass, the less
chance a weed will have to invade.

Sulfonylurea herbicides have great potential
for solving problems that previously had few to
no solutions. Their ability to selectively control

weeds in various turfgrass species, with little to
no environmental consequences, makes them
an invaluable tool for turfgrass managers. How-
ever, precautions should be taken to minimize
the off-target movement of these herbicides
through tracking or surface water movement
on to sensitive species.

Additionally, in order to keep this herbicide
family in our arsenal of solutions, we should take
the necessary steps to preserve the herbicide
effectiveness and prevent weed-resistance devel-
opment. By taking precaution now, we will max-
imize the effectiveness of sulfonylurea herbicides
now and ensure their usefulness in the future.

McElroy is an assistant professor in the
Department of Plant Sciences at the University of
Tennessee. Askew, is an assistant professor at
Virginia Tech in the Department of Plant
Pathology, Physiology, and Weed Science.
Yelverton is a professor in the Crop Science
Department at North Carolina State University.

This off-target
movement of a
sulfonylurea
herbicide occurred
after it was tracked
by a mower.

Probably the
biggest threat
to the family of
sulfonylurea
herbicides is the
development of
weed resistance.
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