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Z 
oysiagrasses (Zoysia spp.) are commonly used on golf course fairways 
throughout the United States transition zone. Zoysiagrass use has 
increased due to cultivars that offer high turf quality, low nitrogen 
fertility requirements, and improved drought, shade and cold tolerance 
compared to other warm-season species (8). 

One of the most troublesome weeds to control in zoysiagrass is bermudagrass 
(Cynodon dactylon (L.) Pers.), as physiological similarities between these species 
often render them susceptible to similar herbicide chemistries (4). Several researchers 
have illustrated that mixtures of Fusilade II (fluazifop)(Syngenta Crop Protection) 
plus Turflon Ester (triclopyr)(Dow AgroSciences) applied sequentially during mid-
summer can provide bermudagrass suppression for up to four weeks without induc-
ing significant zoysiagrass injury (5, 7). However, numerous applications are required 
over several years, rendering control of this species a struggle for superintendents.

Determining optimum timing of applications of Fusilade II plus Turflon Ester 
to control bermudagrass in zoysiagrass fairways would help superintendents. How-
ever, limited data have been published on this topic. Thus, the objective of this 
research was to determine points in the growing season in which bermudagrass was 
most susceptible to applications of Fusilade II plus Turflon Ester.

Materials and methods
Research was conducted from 2009 to 2011 on a mature stand of Zenith zoysiagrass 
(Zoysia japonica Steud) at the East Tennessee Research and Education Center 
(Knoxville, Tenn.). Turf was established on silt loam soil with a pH of 6.2 and 2.1 
percent organic matter content. The stand was mowed at 0.6 inches with a reel 
mower, and irrigation was applied on an as-needed basis to prevent wilt. A 20-inch 
section of Riviera bermudagrass sod was installed in the center of each 10.8-sq.-ft. 
plot two years prior to initiating this research.

Four herbicide treatments were evaluated: (1) Fusilade II at 0.09 lbs. a.i. per acre 
plus Turflon Ester at 1.0 lbs. a.e. per acre; (2) Fusilade II at 0.19 lbs. a.i. per acre plus 
Turflon Ester at 1.0 lbs. a.e. per acre; (3) Fusilade II at 0.28 lbs. a.i. per acre plus 
Turflon Ester at 1.0 lbs. a.e. per acre; and (4) untreated control. The maximum-
labeled use rate of Fusilade II is 0.09 lbs. a.i. per acre (1). Rates above this threshold 
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TABLE 2: APPLICATION EFFECT

Effect of application timing on bermudagrass suppression with Fusilade II  
plus Turflon Ester in Knoxville, TN in 2009 and 2010.

 

DATE

2009 2010

WEEKS AFTER TREATMENT

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

% BERMUDAGRASS SUPPRESSION

April 52 73 97 98 91 68 39 11 4 89 99 96 98 96 86 23 0 0

May 36 69 72 54 31 8 2 0 0 91 97 96 86 74 3 0 0 0

June 31 71 71 59 7 16 0 0 0 89 95 61 84 82 57 0 0 0

July 57 89 93 89 63 4 3 4 9 93 91 94 83 57 0 0 0 0

Aug 69 81 90 97 95 91 91 87 91 66 89 93 92 78 76 0 0 0

Sep/Oct 50 81 92 91 91 — — — — 68 89 92 95 95 — — — —

LSD0.05 13 NS 10 12 11 12 13 11 13 8 3 8 9 12 12 11 NS NS

NS= non-significant
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TABLE 1: SOIL AND AIR TEMPS

Soil and air temperature on dates which Fusilade II plus Turflon Ester was applied  
for bermudagrass suppression in 2009 and 2010 in Knoxville, TN.

2009 2010

 
DATE

Air temperaturea 
at application

Soil temperatureb 
at application

 
DATE

Air temperaturea 
at application

Soil temperatureb 
at application

April 22 55 48 April 28 55 64

May 20 63 57 May 24 82 81

June 18 82 81 June 17 90 90

July 20 82 82 July 13 88 82

Aug. 24 81 81 Aug. 11 99 90

Oct. 5 75 70 Sept. 9 75 79

a Air temperature measured in fahrenheit using a hand held weather meter immediately following herbicide application
b Soil temperature measured in fahrenheit at 1.0 inch depth using a hand held digital soil thermometer immediately following herbicide application.
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Herbicide 
applications 
at timings in 
which increased 
bermudagrass 
suppression was 
observed also 
resulted in the 
highest degree 
of zoysiagrass 
injury.

were evaluated to determine if higher rates of 
Fusilade II would increase bermudagrass sup-
pression or zoysiagrass injury. All herbicide 
treatments were mixed with a non-ionic sur-
factant at 0.25 percent v/v and applied with a 
CO2-powered boom sprayer equipped with 
four 8002 flat-fan nozzles calibrated to deliver 
30 gallons per acre of spray volume. 

Treatments were applied on April 22, May 
20, June 18, July 20, Aug. 24 and Oct. 5, 
2009 and April 28, May 24, June 17, July 13, 
Aug. 11 and Sep. 9, 2010. Air and soil tem-
perature at application are shown in Table 1. 
Zoysiagrass reached 100 percent green-up 
when treatments were initiated, while ber-
mudagrass green-up measured ~85 percent.

Bermudagrass suppression and zoysia-
grass injury were visually evaluated on a 0 
(no suppression or turf injury) to 100 percent 
(complete suppression/kill of all turf) scale 
relative to the untreated control weekly until 

suppression subsided.  
The experimental design was a 4 by 6 fac-

torial randomized complete block with three 
replications. Data were subjected to ANOVA 
with main effects and all possible interactions 
tested using the appropriate expected mean 
square values. Significant year-by-treatment 
interactions were detected; thus, data from 
each year were analyzed and presented indi-
vidually with Fisher’s protected least signifi-
cant difference (LSD) values used to separate 
treatment means at the 0.05 level. 

Results and Discussion
Few differences in bermudagrass suppression 
were detected among treatments one to two 
weeks after treatment. Bermudagrass suppres-
sion ranged from 69 to 89 percent at two weeks 
after treatment in 2009 and 66 to 93 percent 
one week after treatment in 2010 (Table 2). 

Application date affected the length of 
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Zoysiagrass is commonly used on golf course 
fairways throughout the transition zone.
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effective bermudagrass suppression following 
treatment with Fusilade II plus Turflon Ester. 
Application on April 22, 2009 and April 28, 
2010 suppressed bermudagrass ≥ 90 percent 
at 5 weeks after treatment each year (Table 
2). Application on October 5, 2009 and Sep-
tember 9, 2010 also provided ≥ 90 percent 
bermudagrass suppression at 5 weeks after 
treatment. Comparatively, late spring and 
mid-summer applications (May 20, June 18 
and July 20, 2009 and May 24, June 17 and 
July 13, 2010) only suppressed bermudagrass 
7 to 63 percent in 2009 and 57 to 82 percent in 
2010 at five weeks after treatment (Table 2). 

Growing conditions at these late spring 
and mid-summer timings may have allowed 
bermudagrass to more quickly recover from 
herbicide injury than following spring and 
fall applications. Daily high air temperatures 
following these mid-summer applications 
were in the range for optimal bermudagrass 
shoot growth (6).

Increased bermudagrass suppression with 
spring and fall applications may also be related 
to herbicide absorption and translocation. As 
bermudagrass emerges from winter dorman-
cy, young leaves are produced at apical meri-
stems. Fusilade II is more readily absorbed 
in younger leaves with a thinner cuticle and 

accumulates primarily in apical meristems 
(2). This could explain increased efficacy 
of spring applications. Enhanced efficacy of 
late-season applications may be due to Fusi-
lade II translocation being concomitant with 
phloem-translocation of carbohydrates to 
rhizomes and stolons as bermudagrass transi-
tions into winter dormancy (3). In both years, 
late-season applications were most successful 
when average daily air temperatures measured 
< 72 F on several dates prior to treatment.

Cooler temperatures may be a signal 
to turf managers that plants are beginning 
to transition into winter dormancy before 
visual signs of this transition are apparent 
and thus plants are more susceptible to her-
bicide treatment. However, further research 
is needed to explore this hypothesis in detail.

Significant application date-by-application 
rate interactions were detected each year (data 
not shown). However, no statistically signifi-
cant differences in bermudagrass suppression 
were detected among the 0.09, 0.18 and 0.28 
lb. a.i. per acre rates of Fusilade II applied on 
April 22, 2009 and April 28, 2010 as well 
as October 5, 2009 and September 9, 2010, 
suggesting that bermudagrass susceptibility to 
Fusilade II plus Turflon Ester may be great-
est at these timings. When applied during 
late spring and mid-summer (May, June, July 
2009 and 2010), increasing Fusilade II appli-
cation rate tended to improve bermudagrass 
suppression four to six weeks after treatment. 

Zoysiagrass injury (< 25 percent) was 
observed until 5 weeks after treatment each 
year. Herbicide applications at timings in 
which increased bermudagrass suppression 
was observed (April 22 and October 5, 2009 
and April 28 and September 9, 2010) also 
resulted in the highest degree of zoysiagrass 
injury. However, injury at these timings mea-
sured <10 percent by 2 weeks after treatment 
each year. Except for the May 24, 2010 appli-
cation, zoysiagrass injury with Fusilade II plus 
Turflon Ester at labeled rates (0.09 lbs. a.i. per 
acre and 1.0 lbs. a.e. per acre, respectively) 
never exceeded 5 percent, which supports the 
findings of other researchers (5, 7).

Conclusions
◾ Bermudagrass susceptibility to applications 
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of Fusilade II plus Turflon Ester varied during 
the growing season. 
◾ Spring and fall applications of Fusilade II plus 
Turflon Ester resulted in improved bermu-
dagrass suppression compared to applications 
made during mid-summer. Bermudagrass was 
most susceptible to applications when transi-
tioning in or out of winter dormancy.
◾ Applications made when average daily air 
temperature fell below 72 F provided the 
greatest suppression each year, provided 
that both the zoysiagrass and bermudagrass 
were substantially green at the time of the 
application.
◾ Increasing the rate of Fusilade II above 0.09 
lbs. a.i. per acre did not improve bermudagrass 
suppression when applied at optimal timings.  

Mention of trade names or commercial products in this 
publication is solely for the purpose of providing spe-
cific information and does not imply recommendation 
or endorsement by the University of Tennessee Institute 
of Agriculture. 

Jim Brosnan (jbrosnan@utk.edu) is an assistant pro-
fessor of turfgrass science and Greg Breeden is an 
Extension Specialist 1 in the Department of Plant 
Sciences at the University of Tennessee.

Funding sources
This research was funded in part by a grant from the USGA Turfgrass and 
Environmental Research Program.
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Bunker System
Perma Bunker is a process that eliminates contamination of bunker sand, increases 
water infiltration and minimizes the movement of bunker sand. The Perma Bunker pro-
cess also reduces maintenance and operation costs, and maximizes long term play-
ability, the company says. Perma Bunker utilizes four steps: re-establishing the bunker 
edge; creating a new stabilized bunker floor; installing proper drainage; installing and 
compacting the sand. The end result is a new bunker that will drain water and prevent 
the contamination and movement of bunker sand as well as eliminate the number of 
man hours for bunker maintenance. Perma Bunker technology was developed nearly 
five years ago by Mike Archer of Sequoia Greenscapes, in collaboration with Bob Blalock. 
marcher@sequoiagreenscapes.com

Bunker Rake
The John Deere 1200A and 1200 Hydro 
bunker rakes feature gasoline engines and 
fuel systems that meet current EPA and 
CARB requirements. The 1200A’s 351 cc 
engine provides plenty of pushing and pull-
ing power for utilizing front blades and a 
wide range of rear mounted attachments. 
A tight turning radius and mechanical trans-
mission offer premium maneuverability and 
productivity. The 1200 Hydro offers dual 
pedal hydrostatic traction drive and con-
venient control locations for excellent ease 

of use. Both models continue 
to offer excellent performance 
while maximizing machine  
uptime.  johndeere.com

Poa Control
Arysta LifeScience North 
America announced that 
Xonerate Herbicide (active ingredi-
ent: Amicarbazone) has received federal 
approval from the Environmental Protection 
Agency for use on turf grasses providing 
control of Poa annua. Xonerate contains the 
active ingredient Amicarbazone in a water-
dispersible granule formulation. Xonerate is 
absorbed by leaves and roots for systemic 
control of Poa annua and inhibits photo-
synthesis in sensitive plants by interfering 
with normal electron transport. Poa annua 
initially looses its color, then turns brown. 
Turfgrass managers will see control of Poa 
annua over a three- to four-week period. 
arystalifescience.com

Greens Roller
Toro is expanding its product lineup with the 
Toro GreensPro 1200 greens roller, with 

availability beginning 
this month. Key fea-

tures include an 
offset roller design 
that delivers a 
consistent rolling 

pattern without 
leaving a roll line. A 

floating junction point also allows the 
rollers to move independently, following un-
dulations in the terrain. Simple foot pedals 
and an adjustable seat make the GreensPro 
1200 easy to operate. It’s powered by a 
Honda engine and provides a rolling width 
of 47.2-inches with a maximum ground 
speed of 6 mph. A single person can 
quickly convert the machine from operation 
to transport mode without tools. Toro.com 

Fast-Acting Insecticide
FMC Professional Solutions announced the 
launch of Talstar XTRA GC granular insec-
ticide, the newest addition to its expand-
ing line of Talstar solutions. Specifically 
designed for golf courses with a greens-
grade, sand-core granule, Talstar XTRA GC 
protects greens, tees, fairways, roughs and 
ornamental plants without damage. It is the 
only granular insecticide that combines the 
proven residual of Talstar with the speed 
of the active ingredient, zeta-cypermethrin. 
For superintendents, this means quick and 
long-term control of a wide range of sur-
face-feeding insects, such as ants (includ-
ing red imported fire ants), cutworms, sod 
webworms, armyworms, mole crickets and 
more. Talstar XTRA GC eliminates fire ant 
colonies in 15 minutes or less, the company 
says. fmcprosolutions.com
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Solu‐Cal
Enhanced High Calcium Lime
ì Proven 4X more effective
than traditional lime

ì Adjusts & maintains soil pH
ì 70 & 210 SGN

Solu‐Cal S
Enhanced Calcium Sulfate
ì Significantly less dusty
gypsum alternative

ì 95 & 210 SGN

Sulfur MAXX
Soil pH Reducer
ì Addresses soils with high pH
& high Sodium
ì 190 SGN

Micro‐Cal Extra
Micro Nutrient Pak
ì Micro Greens ‐ SGN 100
ì Prevents & corrects minor
element deficiencies

ì Provide Iron to invigorate
chlorotic turf and plants

Now Available ‐ NEW

Solu‐Cal + Cavalcade
Pre‐emergence Herbicide
ì Trusted prodiamine
chemistry prevents weeds

ì Supplies Solu‐Cal &
herbicide in one application

ì Controls 30 types of grassy
& broadleaf weeds

For more information, contact
Solu‐Cal USA

774.678.0288
www.solu‐cal.com

Solar Power
E-Z-GO introduces PowerFilm Solar 
Panel technology designed to improve 
the battery life and performance of 
electric golf cars, while providing a 
simple, cost-effective path to “going 
green.” This innovative technology is 
available on the E-Z-GO RXV and TXT 
electric fleet golf cars, and Freedom 
RXV and Freedom TXT electric per-
sonal golf cars. The PowerFilm Solar 
Panel is lightweight, thin and flexible. 
Its snap-top system, designed ex-
clusively for E-Z-GO, allows for easy 
installation without requiring canopy 
replacement or structural reinforce-
ment. Users of the panel can reduce 
energy costs required to charge and 
maintain their E-Z-GO electric vehicles 
by as much as 20 percent annually. 
The PowerFilm Solar Panel constantly 
charges the car’s battery when the 
vehicle is exposed to sunlight, and de-
creases the depth of discharge during 
normal use. ezgo.com

Filtration
To help professionals successfully address 
their many irrigation issues, Rain Bird has 
introduced a line of retrofit filtration products 
designed to improve water quality and 
reduce wear-and-tear on irrigation system 
components. Self-Cleaning Pump Station 
Screens connect to a pump’s inlet pipe and 
remove large sediment before it can cause 
damage. Instead of the filter’s mesh basket 
rotating, internal wands rotate to clean the 
screen, creating less stress on bearings for 
more reliable performance. Sand Media 
Filters are an effective solution to remove 
silt and organic matter measuring less than 
100 microns from water after it leaves the 
pump and before it enters the irrigation 
system. Its stainless steel, wedge-wire un-
derdrain screens are virtually indestructible, 
and with only one moving part, these filters 
are simple to use and maintain. Backwash-
ing Screen Filters (pictured) are powered 
by source line water pressure. The filter’s 
patented backwashing valve system pro-
duces a reverse flow to flush the system of 
entrapped contaminants. Only one mov-
ing part — the valve — means these filters 
are unlikely to break down even under the 
harshest conditions. rainbird.com

Irrigation
Techline CV is widely used to irrigate turf, 
trees, shrubs and bedding areas. It can be 
installed either subsurface or above ground 
and delivers water directly to root zones 
in precise, measured droplets (0.26 to 0.9 
GPH). The flexible tubing is available in coils 
from 100-feet up to 1,000-feet. Physical 
root barriers in Techline CV micro-emitters 
protect the tubing from plant and tree root 
intrusion and are among the reliability fea-
tures built into Netafim’s popular subsurface 

dripline. The integral barriers deflect root 
growth without reliance on chemical appli-
cations and help ensure longer dripline  
performance life and low maintenance.  
Netafim dripline works efficiently in all soil 
conditions, including clay, loam or sand, 
and is also practical in high wind areas.  
netafimusa.com
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A national non-profi t service organization, Project EverGreen works to help spread the 

good word to consumers about well-maintained lawns and landscapes, sports fi elds, 
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Together with key industry partners, Project EverGreen has established the following 

programs to help make a greater impact, sooner: 

GreenCare for Troops
SnowCare for Troops

•  Project EverGreen connects military families with lawn and 

landscape companies, as well as snow removal companies 

to receive free services while their loved one is serving overseas.

•  More than 3,500 contractor volunteers and 11,000 military families have signed up for GCFT, 

while 800 contractor volunteers and 700 military families signed up for SCFT.

•  These popular programs have garnered attention on TV and in newspapers across the nation 

including Mike Rowe’s Dirty Jobs and NBC’s Nightly News.

GreenCare for Communities

•  Creating a focused effort on select communities across the United States, 

this program brings industry professionals, consumers and anyone who’s 

passionate about healthy green spaces together to improve their city and 

surrounding areas.

•  Over the last four years, our message has made a positive impact in: Akron, Ohio; Milwaukee, 

Wisconsin; and from the corridor spanning from Greensboro to Raleigh, North Carolina.

•  In 2011, Project EverGreen will bring our message to Ft. Myers, Florida.

GreenCare for Youth

•  By reaching out to children of all ages, we can create a greener tomorrow.

•  The Art of Green Spaces Competition, sponsored by Birds and Blooms, encourages 

students to use all forms of art to share how they feel about the green spaces in their lives.

•  Golf bag tags, featuring messages on the benefi ts of green spaces, are given to 

 participants of the GCBAA Sticks for Kids program.

•  Youth sports fi eld renovations make playing surfaces better and safer.
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John Ballard
CGCS, Audubon CC, Louisville, Ky.

Audubon Country Club always 
has some nice craft beers. I’m a 
sucker for a tasty pale ale.

The Kentucky Derby is great. 
Being from Tennessee, I went 
to my first seven Derbys once 
I moved here. It’s laid-back 
and there’s great people 

watching. Plus you pick a winner every 
now and then, it keeps you coming 
back for more.

My friend was a spokesperson for Jones 
Soda. He had this Jones Soda RV. We 
took it to the Derby one year. It had 
these leopard-print couches, the whole 
nine yards. He’d hand out T-shirts and 
stickers all day and invite people to 
hang out with us. It was a great time.

He was putting these Jones Soda stickers 
everywhere. He’d go into port-a-potties 
and put stickers on the wall at eye level. 
A year later, I went to a University of 
Louisville football game, and stopped 
in a port-a-potty. There was a Jones 
Soda sticker inside.

I’ve been to the Masters a few times. My 
Dad took me when I was in high school 
and then we did it again towards the 
end of my college career, knowing I 
was heading into the turf industry. Just 
hanging out with him on that little piece 
of property was sweet.

The most amazing thing I’ve ever seen is 
the birth of my two children. Grant is 8 
and Nicholas is 5.

I’m constantly doing and saying the same 
things my parents did. “Do you know 
how much that costs?” and “Shut 
the door, we aren’t cooling the entire 
neighborhood!” are two of my favorites. 
If my bedtime begins before theirs, the 
circle will be complete.

We have a foosball table in the shop. We 
play it more in the winter than we do 
during the season. We play random 
partners, building good chemistry. 
It’s a great chance to bring the crew 
together and work as a team. 

I’m a pretty good foosball player. Paul, our 
spray tech, is the best player here. But 
everyone else has raised their level of 
play. Paul doesn’t like that.

As interviewed by Seth Jones, March 
21st, 2012
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