Controlling creeping
bentgrass in Kentucky
bluegrass

A new herbicide safely and effectively removes
creeping bentgrass from Kentucky bluegrass.

Creeping bentgrass (Agrostis stolonifera L.) cre-
ates a dense, high-quality playing surface, and its
use on golf course fairways is increasing steadily
(4). However, because of its aggressive growth
habit, creeping bentgrass often spreads into adja-
cent Kentucky bluegrass (Poa pratensis L.) (5),
where it forms unsightly scattered patches, dis-
rupting turf uniformity. This often occurs during
seeding, but it can also result from scalping Ken-
tucky bluegrass that is next to creeping bentgrass.

Unfortunately, there have been no effective
means of efficiently removing creeping bentgrass
patches from Kentucky bluegrass without harm-
ing the Kentucky bluegrass. The herbicide Tenac-
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The active ingredient in Tenacity, mesotrione, has a bleaching
effect on creeping bentgrass, but not on Kentucky bluegrass.
Here a mixed sward of Kentucky bluegrass and creeping bent-
grass plot was treated with Tenacity, bleaching the bentgrass but
leaving the Kentucky bluegrass unscathed. Photos by M. Jones

ity (mesotrione; Syngenta Corp.) controls several
broadleaf and annual grassy weeds, including
large crabgrass, goosegrass, nimblewill, ground
ivy, common purslane, black medic and dandelion
(7,8). The active ingredient in Tenacity is based
on a naturally occurring compound produced by
the bottlebrush plant (Callistemon citrines Stapt.).
Previous research has shown that Tenacity exhib-
its post-emergence herbicidal activity on creeping
bentgrass without harming Kentucky bluegrass
(2,3,7). (Editor’s note: Tenacity has been approved
or submitted for approval for use on turfin the conti-
nental U.S. except for Arizona and California.)
Selective removal requires effective control of
the unwanted weed while mini-
mizing detrimental effects on
the desirable species. Tenacity
persists in the soil for a relatively
short period (the halflife is 4.5
to 32 days depending on the soil
pH) (6), so the proper application
protocol is essential for successful
weed control. The objective of this
research was to evaluate how the
rate and number of Tenacity appli-
cations affected creeping bentgrass
control in Kentucky bluegrass.

Methods

Our research was conducted
at the Towa State University Hor-
ticulture Research Station, Ames,
lowa. Turfgrass was a 20-year-old mixed sward of
Penncross creeping bentgrass and an unknown
cultivar of Kentucky bluegrass next to two estab-
lished putting greens. Plots were irrigated daily

Marcus A. Jones
Nick E. Christians, Ph.D.

March 2008 GCM 121



<<
  /ASCII85EncodePages false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressPages false
  /ConvertImagesToIndexed true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.10000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.10000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>

>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


Synapse Prepare
Banta_InDesign_090704:Banta_InDesign_090704
QuarkXPressª settings can't be modified by the user
InDesignª Print Style: Banta_PS_CMYK.prst
Distiller Job Options: Creo PDF Pages.joboptions
PitStop Profile: Banta_081804.ppp
PitStop Actions: SynapseLogo.eal
User can add info annotations into resulting PDF
Distiller annotations will be added into resulting PDF
Job Info annotations will be added into resulting PDF
Directive annotations will be added into resulting PDF
�

Job Name:   
Job Number:   
Proof Due:  Thu, Jun 8, 2006
Final Due:  Thu, Jun 8, 2006
Company:  Golf Course Management
Contact:  Roger Billings
Address:  1421 Research Park Drive
City:  Lawrence
State:  Kansas  Zip:  66049  Country:  USA
Office Phone:  785-832-4432
Email:  rbillings@gcsaa.org
�


100
S
5 80
=
8
2 60
=
=
8 40
2
g 20
S

and mowed to 1.5 inches (38.1 millimeters) three
times per week.

Experiments, 2004

The experiments were initiated on May 5,
2004, when Tenacity 4SC was applied at 0, 2,
4, 8, 16, 24 and 32 ounces/acre (0, 0.15, 0.30,
0.60, 1.2, 1.8 and 2.4 liters/hectare). Six weeks
later, on June 17, 2004, half the plots received a
second application at the same rate used in the

3 months after treatment
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Figure 1. Percent control of creeping bentgrass in Kentucky bluegrass in field plots three months
after receiving one or two applications of Tenacity at 2, 4, 8, 16, 24 and 32 ounces/acre (0.15,

0.30,0.6,1.2, 1.8, and 2.4 liters/hectare). The first application occurred on May 5, 2004, and plots

that received a second application were treated again on June 17, 2004.
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Figure 2. Percent control of creeping bentgrass in Kentucky bluegrass in field plots one year after

receiving one or two applications of Tenacity at 2, 4, 8, 16, 24 and 32 ounces/acre (0.15, 0.30, 0.6,

1.2,1.8, and 2.4 liters/nectare). The first application occurred on May 5, 2004; plots that received
a second application were treated again on June 17, 2004.
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first application. A six-week interval was used
between applications to ensure the second appli-
cation would be applied to fully recovered creep-
ing bentgrass tissue in anticipation that absorp-
tion of Tenacity would increase.

Tenacity was mixed with a nonionic surfac-
tant at 0.25% volume/volume, and total spray
volume was 130.2 gallons/acre (1,218 liters/hect-
are). Tenacity applications were made with a 5-
foot (1.5-meter) boom with three flat-fan nozzles.
On May 24, 2004, all plots received 1.0 pound
nitrogen/1,000 square feet (48 kilograms/hect-
are) with urea.

Weekly evaluations of overall turfgrass qual-
ity (Kentucky bluegrass and creeping bentgrass)
based on color, uniformity and plant density were
assessed visually on a scale of 1 to 9, where 1 is
the worst, 6 is acceptable and 9 is the best. Per-
cent creeping bentgrass control was determined
by using a grid (9,10).

Additional study

In 2005, an additional study was conducted
that included more applications of Tenacity
at lower rates. On July 27, 2005, Tenacity was
applied at 4 or 6 ounces/acre (0.30 or 0.45 liter/
hectare). Repeat applications followed at two-
week intervals until plots had received two, three
or four applications of Tenacity. Plot size, appli-
cation method and management techniques were
identical to those described earlier. Percent con-
trol of creeping bentgrass was determined 14 days
after each treatment and in the following spring
using a grid.

Results
Six-week intervals

Two applications of Tenacity controlled creep-
ing bentgrass better than single applications (Fig-
ure 1). Despite increasing application rates up to
32 ounces/acre (2.4 liters/hectare), single appli-
cations of Tenacity only achieved a maximum of
60% creeping bentgrass control. Two applications
of Tenacity at 8 ounces/acre (0.6 liter/hectare),
controlled 69% of creeping bentgrass, and con-
trol reached 96% at the highest application rate
(Figure 1).

One year after Tenacity applications, con-
trol slightly decreased as the remaining creeping
bentgrass recovered and reestablished (Figure 2).
Creeping bentgrass control from a single appli-
cation of 32 ounces/acre (2.4 liters/hectare) was
43%, a 17% drop. However, two applications of
Tenacity at 16 ounces/acre (1.2 liters/hectare) and
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greater still controlled at least 80% of creeping
bentgrass.

These results agree with previous research
that show Tenacity provides effective post-emer-
gence control of creeping bentgrass in Kentucky
bluegrass (7). However, the effectiveness may be
increased further by using different interval tim-
ings. We used a six-week interval between applica-
tions to ensure the second application would be
applied to fully recovered creeping bentgrass in
anticipation that absorption would increase. In
addition, the label indicates a maximum single
application rate of 8 ounces/acre (0.6 liter/hect-
are) and a yearly maximum of 16 ounces/acre (1.2
liters/hectare). Therefore, an additional study was
conducted to evaluate more frequent applications
at lower rates.

Two-week intervals

All treatments of Tenacity resulted in at least
93% control of creeping bentgrass regardless
of application rate (Table 1). Other researchers
have found that multiple applications of Tenac-
ity at two-week intervals controlled at least 92%
of creeping bentgrass (3). Minimal recovery of
creeping bentgrass was observed 56 days after
the initial applications and the following spring

(Table 1).

Turf quality

Kentucky bluegrass was not affected by Tenac-
ity applications at any point in this study. Reduc-
tions in overall turfgrass quality resulted from
the lack of plant density after the creeping bent-
grass died (Table 2). Where creeping bentgrass
comprises a large percentage of turfgrass areas,
removal would create gaps in the canopy, allow-
ing weeds to colonize. Seeding cool-season grasses
into the treated areas may improve overall turf-
grass quality faster, rather than simply allowing
the established Kentucky bluegrass to fill that
void. Previous research (1) shows that tall fescue
(Festuca arundinacea L.), Kentucky bluegrass and
perennial ryegrass (Lolium perenne L.) will germi-
nate in the presence of Tenacity.

Summary

Successful post-emergence control of creeping
bentgrass in Kentucky bluegrass depends on effec-
tive creeping bentgrass control while minimizing
effects on overall turfgrass quality. The ability of
Tenacity to control creeping bentgrass depends on
using the correct rate, number of applications and
application interval. Two applications of Tenac-

Creeping bentgrass control

% creeping bentgrass controlt

Tenacity No. of

(ounces/acre) applications* ~ 28 DAIT* 42 DAIT 56 DAIT Spring®
0 0 Oa Oa Oc 0a
4 2 9a 99a 93a 90a
6 2 100 a Ya 97 ab 94 a
4 3 98a 99a 95 ab 94a
6’ 3 100 a 100a 99 ab 98a
4 4 99a 100a 100 a 97 a

* The first application occurred July 27, 2005, and the second application on Aug. 10, 2005. Plots that
received a third application were treated on Aug. 24, 2005; plots that received a fourth application were
treated on Sept. 7, 2005. Plots were irrigated daily and fertilized with urea (46-0-0, N-P-K) at 1 pound nitro-
gen/1,000 square feet (48 kilograms/hectare) on May 24, 2005. Values represent means of four replications.
fMeans within columns followed by the same letter are not significantly different from each other.

*DAVIT, days after initial treatment.

$Spring ratings of creeping bentgrass control were evaluated on June 17, 2006.

/Menacity rates were: 6 ounces/acre (0.45 liter/hectare) on July 27 and Aug. 10, 2005 and 4 ounces/acre

(0.30 liter/nectare) on Aug. 24, 2005.

Table 1. Creeping bentgrass control is affected by Tenacity rate and application timing.

This research plot received three applications of Tenacity at 4 ounces/acre (0.30 liter/hectare).

ity, six weeks apart, at 8 ounces/acre (0.6 liter/
hectare) each, provided 54% control of creeping
bentgrass with minimal negative effects on over-
all turfgrass quality. In addition, =293% control
of creeping bentgrass may be obtained at rates as
low as 4 or 6 ounces/acre (0.30 or 0.45 liter/hect-
are) if multiple applications are made at two-week
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Overall quality of one application *

Field turf quality

Overall quality of two
applications*

Weeks after final
Tenacity Weeks after application application
(ounces/acre) 2 B 4 5 6 7 2 4 6 8
0 9ab' 9a 9a 9a 9a 9a 9a 9a 9a 9a
2 9a 9a 9a 9a 9a 9a 7b  9a 9a 9a
4 '8b 9a 1 9a 9a 9a 9a 6¢c  9a  9a 9a
8 '6c 7b 8b 9a  9a  9a 5d  8b  9a 9a
16 6c  6c 7c 8b 9a 9a 4e 7c  9a 9a
24 5d 5d 6d 8b  9a 9a 4e  7c  9a 9a
32 4e 4e be 7c  8b 9a 4e 6d 8b 9a

The first application occurred on May 5, 2004, and plots that received two applications were treated again on
June 17, 2004. Plots were irrigated daily and fertilized with urea (46-0-0, N-P-K) at 1 pound nitrogen/1,000
square feet (48 kilograms/hectare) nitrogen on May 24, 2004. Values represent means of three replications.
*Qverall quality, based on color, uniformity and plant density, was assessed visually on a scale of 1 to 9, where
1is the worst, 6 is acceptable and 9 is the best.

"Means within columns followed by the same letter are not significantly different from each other.

Table 2. Tenacity rate and number of applications affect turfgrass quality in the field.

The research says

=> Repeat applications are neces-
sary for long-term control of creeping
bentgrass.

=> Application interval (two to
three weeks) is just as important as the
application rates.

=> Gaps present in the canopy
after the creeping bentgrass died
reduced overall turfgrass quality, and
reseeding cool-season grasses may be
necessary.

=> Tenacity is safe on Kentucky
bluegrass and can be used to selec-
tively control creeping bentgrass with-
out damaging Kentucky bluegrass.

124 GCM March 2008

Two weeks after being treated with Tenacity at a rate of 32
ounces/acre (2.4 liters/hectare), this plot shows bleaching of the
creeping bentgrass.

intervals. These data demonstrate the capability
of Tenacity to provide effective post-emergence
control of creeping bentgrass. Tenacity presents
superintendents with the opportunity for selective
removal of creeping bentgrass in Kentucky blue-
grass and other cool-season turfgrass species.
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