Optimizing spring

transition of

perennial ryegrass

Using a selective herbicide and appropriate cultural practices
can alleviate some of the agony of spring transition

to bermudagrass.

Warm-season golf courses often overseed
bermudagrass with a cool-season species such as
perennial ryegrass (Lolium perenne L.) (5,6,8) to
hide dormant brown bermudagrass and improve
winter playability.

The greater heat tolerance and improved shoot
density of the newer perennial ryegrass cultivars
provide them with the potential to become short-
lived perennials in southern climates (9). How-
ever, prolonged overseeding cover can reduce ber-
mudagrass stands (1,3,4,7) because overseeding
shades the bermudagrass (Cynodon species) base,
keeping soil temperatures cooler and often delay-
ing bermudagrass spring green-up.

If the climate is not conducive to a natu-
ral spring transition, cultural treatments alone
will not effectively or consistently aid in pro-
viding a desirable spring transition (1,3,4,7). In

An example of an unacceptable spring transition. Left, The
overseeded perennial ryegrass abruptly transitioned, exposing a
weak and unsightly bermudagrass base. Right, Bermudagrass
that was not overseeded had acceptable turf quality. Photo by
Alan Estes

recent years, the sulfonylurea class of herbicides
has become more popular for spring transition
aids than Kerb (pronamide, Dow AgroSciences),
which is slower and less consistent (1).

Experience indicates a smooth or gradual
spring transition is not satisfactorily obtained with
herbicides alone. It appears necessary to merge
cultural and chemical controls to achieve a desir-
able transition without unacceptable turf qual-
ity. The objective of this research was to evalu-
ate combinations of mowing height, fertilizer rate
and application timing and rate of Monument
(trifloxysulfuron, Syngenta), a sulfonylurea herbi-
cide, to determine which cultural and chemical
practices would produce a seamless spring transi-
tion from the overseeded perennial ryegrass to the
permanent bermudagrass base.

Methods

A 12-week study was conducted from mid-
April to July 2006 and repeated in 2007 on the
Clemson University athletic department’s soccer
practice fields in Clemson, S.C. The experiment
was on an established stand of Tifway 419 hybrid
bermudagrass overseeded in early October with
Barenbrug Turf Star Brand Perennial Ryegrass
blend at 7 pounds/1,000 square feet (342 kilo-
grams/hectare) pure live seed.

Before the experiment was initiated, routine
maintenance typical for fairways was followed,
including mowing three times weekly at 0.75
inch (1.9 centimeters) with clippings returned,
irrigating as needed to prevent wilt, and fertil-
izing yearly with a total of 8.0 pounds nitrogen,
5.0 pounds phosphorus and 5.0 pounds potas-
sium/1,000 square feet (391 kilograms nitrogen,
244 kilograms phosphorus, 244 kilograms potas-
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An aerial view of plots from
study 2 (2007) taken in
early May. Al plots treated
with herbicide in mid-April
have unacceptable turf
quality. Photo by Raymond

McCauley

sium/hectare).

Treatments

Cultural treatments were started on April 11
in 2006 and 2007: mowing three times weekly
at 0.5 or 1.0 inch (1.2 or 2.5 centimeters) and
applying fertilizer at rates of 0.375 or 0.75 pound
nitrogen/1,000 square feet/week (1.8 or 3.7 grams
nitrogen/square meter/week) with ammonium
nitrate (NH,NO,).

Monument 75WG was applied at 0.1 or 0.3
ounce/acre (7 or 21 grams/hectare) in mid-April
or mid-May of each year with a nonionic surfac-
tant added at 0.25% by volume. Monument was
applied with a carbon dioxide backpack sprayer
calibrated at 20 gallons/acre (187 liters/hectare)
using a 6.6-foot (2-meter) boom with TeeJet 8003
flat-fan nozzles.

The study was arranged as a split-plot design
with four randomized whole plots, five random-
ized subplots per whole plot and four replications.
Whole-plot treatments were mowing height and
fertilizer rate. Subplot treatments were Monu-
ment applications at a low rate of 0.1 ounce/acre
(7 grams/hectare) or a high rate of 0.3 ounce/acre
(21 grams/hectare) in mid-April or mid-May.

Ratings

Visual ratings taken throughout the study
included weekly turf quality, percent perennial
ryegrass density and percent bermudagrass density.
Turf quality was rated on a 1 to 9 scale, where 1 is
poor, 9 is excellent and less than 7 indicates unac-
ceptable turf. Percent perennial ryegrass and per-
cent bermudagrass densities were rated on a scale of
0% to 100%, where 0% is no perennial ryegrass or
bermudagrass and 100% indicates complete peren-
nial ryegrass or bermudagrass coverage.

Perennial ryegrass cover, 2006

% perennial ryegrass
I

o

Untreated
High Monument, April =
Low Monument, April
High Monument, May B
Low Monument, May Il

T
APR 14

I T
MAY 21 JUN7

2006

T T T
MAY 6 JUN18  JUN30

Figure 1. Percent perennial ryegrass cover in plots mowed at 1.0 inch (2.5 centimeters) and
treated with Monument 75WG in 2006. The high Monument rate is 0.3 ounce/acre (21 grams/hect-
are); the low Monument rate is 0.1 ounce/acre (7 grams/hectare).
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Clippings were harvested monthly from each
treatment with a walk-behind reel mower and
then dried and weighed.

At the end of the studies, roots were sampled
with a standard golf course cup cutter 4.2 inches
in diameter x 6 inches deep (10.6 centimeters in
diameter x 15.2 centimeters deep). Clippings were
separated, washed, collected, dried at 160 F (71
C) for 72 hours and weighed.

Bermudagrass shoot counts were measured
twice during the study, at five and 43 days after
the second Monument treatment, using three
metal grids, each 3 inches x 3 inches (7.6 centi-
meters x 7.6 centimeters) with nine squares, each
1 inch x 1 inch (2.5 centimeters x 2.5 centime-
ters). If a bermudagrass shoot was present at the
intersection of one of the 48 total junctures, it was
recorded as a positive hit.

Results and discussion
Mowing height

During 2006 and 2007, plots not treated with
Monument and mowed at either 0.5 inch (1.2
centimeters) or 1.0 inch (2.5 centimeters) main-
tained acceptable turf quality throughout both
studies. Mowing height had little influence on
2006 perennial ryegrass percentages.

In 2007, however, the 0.5-inch (1.2-centime-
ter) mowing height hastened ryegrass disappear-
ance and improved the spring transition of both
the control and Monument-treated plots. Nev-
ertheless, all control plots still had unacceptable
amounts of perennial ryegrass present at the end
of the studies, which warrants the use of Monu-
ment for complete perennial ryegrass control.

Fertility rate

Throughout 2006 and 2007, plots not treated
with Monument at both fertility levels main-
tained acceptable turf quality. On June 11, 2006,
11% to 29% less perennial ryegrass was present
in Monument-treated plots receiving higher fertil-
izer rates, and by June 24, 20006, plots that were
treated with Monument in April and May and
had received the high fertility rate had no peren-
nial ryegrass present. On June 24, 2006, control
treatments that had received the high fertility rate
had less perennial ryegrass present than control
treatments receiving the low fertility rate, but
both controls had unacceptable quantities (50%
to 60%) of perennial ryegrass.

In 2007, the high fertility rate, 0.75 pound
nitrogen/1,000 square feet/week (3.7 grams nitro-
gen/square meter/week), reduced perennial rye-
grass density while promoting the bermudagrass
base. The high-fertility-rate control treatments


<<
  /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
�


had 5% less perennial ryegrass and 8% more
bermudagrass present on July 1, 2007. However,
both control treatments had unacceptable quan-
tities of perennial ryegrass (21% to 25% peren-
nial ryegrass) present on July 1, 2007, regardless
of fertility rate.

In both years, the high fertility rate (0.75
pound nitrogen/1,000 square feet/week [3.7 grams
nitrogen/square meter/week]) reduced peren-
nial ryegrass density, promoted the bermudagrass
base and improved the spring transition of both
control plots and plots treated with Monument.
However, increased fertility alone did not provide
an acceptable transition.

Monument rate

Cultural treatments aided in perennial rye-
grass removal, but where Monument was not
applied, perennial ryegrass lingered in the plots
through the end of both studies. In 2006, plots
mowed at 1.0 inch (2.5 centimeters) and treated
with the low rate of Monument and either fertility
level maintained acceptable turf quality through-
out the study. However, at the end of the study
on July 1, these plots still had 50% perennial rye-
grass cover. The high rate of Monument applied
in April and May ensured the best perennial rye-
grass control in 2006 (Figure 1).

At the end of the 2007 study, control treat-
ments had 18% to 31% perennial ryegrass pres-
ent. However, plots treated with either rate of
Monument had complete perennial ryegrass con-
trol. Plots mowed at 0.5 inch (1.2 centimeters)
and treated with the low Monument rate and
either fertility level maintained acceptable turf
quality throughout 2007.

Monument timing

In 2006 and 2007, plots mowed at 0.5 inch
(1.2 centimeters) and treated with Monument
in April at either fertility level abruptly lost their
perennial ryegrass cover before active bermuda-
grass growth. As a result, turf quality suffered for
two to four weeks until the bermudagrass base
filled the perennial ryegrass voids (Table 1). All
plots treated with Monument in mid-April 2006
achieved acceptable turf quality by May 29, and
all plots treated with Monument in mid-May
2006 exhibited acceptable turf quality by June 24.
Plots treated with the low rate of Monument in
mid-April at both fertility levels and mowed at 1.0
inch (2.5 centimeters) maintained acceptable turf
quality in 2006, but the plots consisted of 50%
perennial ryegrass at the study’s end on July 1.

In 2007, the most effective spring transition
was achieved with mid-May Monument applica-

Turf quality, 2007

Untreated 9.0a 8.8a 8.9a 8.9a
High/April 8.6b 5.8¢ 6.2c 8.3a
Low/April 8.7b 6.2b 6.7b 8.8a
High/May 9.0a 9.0a 8.7a 6.9¢
Low/May 9.0a 8.9a 8.8a 7.6b
LSD 0.13 0.21 0.26 0.67

8.9a 8.9a 8.7b 8.6b
9.0a 9.0a 9.0a 9.0a
9.0a 9.0a 9.0a 9.0a
6.5¢ 7.0c 8.8a 9.0a
7.1b 7.6b 9.0a 9.0a
0.31 0.39 0.24 0.19

Table 1. Quality of turfgrass mowed at 0.5 inch and treated with Monument 75WG in 2007. Turf quality below 7 was considered unacceptable. The
high rate of Monument was 0.3 ounce of product/acre, and the low rate of Monument was 0.1 ounce product/acre. LSD, least significant difference

at0.05.

tions, at 0.5-inch (1.2-centimeter) mowing height
and both fertility levels. All Monument treatments
achieved complete bermudagrass coverage and
perennial ryegrass control by July 1, 2007, regard-
less of application date (Figures 2,3). Despite the
initial loss of turf quality following application, all
April Monument treatments at both heights and
fertility rates achieved complete bermudagrass
coverage by June 6, 2007. Mid-May Monument
treatments applied to turf mowed at 0.5 inch (1.2
centimeters) achieved complete bermudagrass cov-
erage by June 6, and all May treatments achieved
complete coverage by June 21, 2007.

Conclusions

Untreated plots maintained acceptable turf
quality during both studies. In 2007, untreated
plots mowed at 0.5 inch (1.2 centimeters) and fer-
tilized at 0.75 pound nitrogen/1,000 square feet/
week (3.7 grams nitrogen/square meter/week) re-
duced perennial ryegrass density while promot
ing the bermudagrass base. Nevertheless, in
both years, cultural practices failed to provide an
acceptable transition (1,2). In contrast, on July 1
in both years, Monument-treated plots had higher
bermudagrass density and greater bermudagrass
shoot counts than the control plots.

Prolonged perennial ryegrass cover often com-
promises the bermudagrass base and eventually
causes it to deteriorate. It has been suggested that
bermudagrass requires approximately 90 to 100
days of ideal growing conditions free from over-
seeded turf to fully recover and maintain a strong
base (3,5,8). Therefore, herbicides that assist with
transition are often needed to ensure the bermu-
dagrass base has sufficient time to fully recover
(1,2,3,7). Although no treatment was consistent
over both years, plots treated with the low rate
of Monument in May (0.1 ounce/acre [7 grams/
hectare]) at 0.5-inch (1.2-centimeter) mowing
height and fertility treatments of 0.75 pound
nitrogen/1,000 square feet/week (3.7 grams nitro-
gen/square meter/week) maintained acceptable

The research says

=> In many areas where super-
intendents overseed bermudagrass
with perennial ryegrass, a combination
of chemical applications and cultural
practices is necessary to remove the
perennial ryegrass and to allow the
bermudagrass to green up.

=> High (0.3 ounce) and low (0.1
ounce) rates of Monument (trifloxysul-
furon) were tested in combination with
0.5- and 1.0-inch mowing heights and
weekly applications of 0.375 or 0.75
pound of nitrogen to determine the most
effective combination of chemicals
and practices for promoting spring
transition.

=> Under normal spring and sum-
mer conditions and cultural practices of
0.5-inch mowing height and 0.75 pound
nitrogen/week, applying Monument in
mid-May at 0.1 ounce/acre provides
acceptable turf quality and spring
transition.

October 2008 GCM 109
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% perennial ryegrass

% bermudagrass

Perennial ryegrass and bermudagrass cover, 2007

Figure 2 (top). Percent
perennial ryegrass cover in
plots mowed at 0.5 inch (1.2
centimeters) and treated with
Monument 75WG in 2007.
At the end of the study, all
April and May Monument
treatments had 0% perennial
ryegrass. The high Monument
rate is 0.3 ounce/acre (21
grams/hectare); the low
Monument rate is 0.1 ounce/
acre (7 grams/hectare).

Figure 3 (bottom). Percent
bermudagrass cover in plots
treated with Monument 75WG
and mowed at 0.5 inch (1.2
centimeters) in 2007. The
high Monument rate is 0.3
ounce/acre (21 grams/hect-
are); the low Monument
rate is 0.1 ounce/acre (7
grams/hectare). All April and
May Monument treatments
had 100% bermudagrass
coverage by July 2.
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turf quality throughout 2007.

Despite maintaining acceptable turf quality
throughout 2006, plots treated in April with the
low rate of Monument and mowed at 1.0 inch (2.5
centimeters) still possessed a substantial quantity of
perennial ryegrass (50%). High Monument appli-
cations in April provided unacceptable turf qual-
ity both years as the perennial ryegrass transitioned
abruptly before the bermudagrass began active
growth. Subsequently, the bermudagrass base did
not rapidly fill in the perennial ryegrass voids.

Percent bermudagrass cover was significantly
higher before the May Monument applications,
allowing plots treated with Monument in May to
experience minimal loss of turf quality (1,2,3,8).
A poor 2006 spring transition may be attrib-
uted to the unseasonably cool, wet spring, which
favored the overseeded perennial ryegrass (2,3).
Meanwhile, the hot and dry spring and sum-
mer in 2007 were more conducive to an effective
spring transition, which may explain why a dis-
tinct successful treatment emerged (3).

In Clemson, S.C., cultural practices must be
coupled with herbicides that aid spring transition
to achieve a complete, timely spring transition.
Under normal spring and summer conditions and

cultural practices of mowing at 0.5 inch (1.2 centi-
meters) and applying 0.75 pound nitrogen/1,000
square feet/week (3.7 grams nitrogen/square
meter/week), a mid-May Monument applica-
tion of 0.1 ounce/acre (7 grams/hectare) provides
acceptable turf quality and spring transition.
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