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H
appy New Year to you all, and I hope that everyone had a joyous 
holiday season with family and friends. I also hope we are all on 
our way to fulfilling our New Year’s resolutions.

As we begin 2019, we welcome back our neighbors, members 
and customers from the north. Some of our seasonal guests are 

experiencing a Florida winter for the first time. 
Our most common disease observed from November through May is large 

patch, which affects mainly Zoysia and St. Augustinegrass types. Infection 
is often triggered by temperatures below 80 degrees, rainfall, excessive 
irrigation or extended periods of high humidity resulting in the leaf tissue 
being continuously wet for 48 hours or more. With excessive moisture being 
the main culprit, proper irrigation management is key.

Our annual Turf Seminars kick off January 15 in Plantation, and we hope 
everyone can make it to site near you. This is an excellent opportunity to 
provide education for your entire team. Please visit the FTGA website at 
www.ftga.org, tap or click Events and then Turf Seminars for dates and 
locations. You can register online, and if you register before the event, you 
will receive a discount.

Many of the Turf Seminar segments are presented by the University of 
Florida/IFAS Extension agents from across the state. While you are there, 
take a moment to extend a thank-you to these experts. They are a great 
resource available to us as well as to the general public, and they don’t receive 
the recognition they deserve. On behalf of the FTGA, I would like to extend a 
heartfelt thank-you to all our IFAS Extension agents. 

You will notice that we are adding pages to the Florida Turf Digest. 
You will see new topics throughout the year as well. A newly designed 
Marketplace returns in this issue, and we are introducing a recurring section 
in Marketplace called “Unsung Heroes,” where we will highlight one or more 
of the extension agents from around the state. You can look forward to more 
articles in the Digest authored by these professionals. 

As always, should you have any questions or concerns, we are here for 
you. Feel free to reach out to anyone of our directors, and we will be honored 
to help. Together, we can make 2019 the best year ever for the turfgrass and 
related industries. ❂
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Florida Turfgrass Association 

provides strong leadership as an 
umbrella organization to make available 

funding for research; and promote research 
and education; create legislative power; 

sponsor an annual conference and trade show; 
and provide services, communications and 

networking opportunities for professionals in 
and associated with the turfgrass industry.

Start the New Year with an 
FTGA membership!

Go to www.FTGA.org and renew today!
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I 
was recently introduced to a concept by Will Bowen: a complaint-free world. 
You have to take time to view the video at www.tinyurl.com/o6louzm. It will 
rock your world.

After watching, shaking my head in agreement and laughing my way 
through the video, my mind wandered, and I thought about the things we 

complain about most:
•  Other peoples’ behavior.
•  Unmet expectations, usually involving another person or organization,   

 and some harm, real or imaginary, that have parked in our headspace.
•  Our, sometimes incorrect, perceptions of the world around us.
Then it dawned on me that we focus all this complaining and projecting on 

others so we don’t have to take a hard look at ourselves and figure out how we 
could do the work to grow and make the world around us a better place for our 
immediate sphere of influence and our extended sphere of influence.

I would say that the title is a pretty powerful quote. It is so easy for negativity 
to enter into our minds, and that, in turn, takes over our workday, and we end the 
day on a down note. It leaves us heading home dejected, and that brings to mind 
something about kicking the cat. 

That is not the way for anyone to win. Each day is a new beginning for something 
wonderful to happen. Positive thoughts, small victories and happiness are the way all 
of us can win. Not every day is a bed of roses or glittering unicorns, but if you make 
an extra positive attempt each day, it can truly change your outlook on life. Even if 
the change is small and the intention is positive, that’s a win—for you and everyone 
around you. Positivity is just as contagious as negativity.

With the help of our industry partners, we were able to make changes to the 
conference. The attendee numbers increased by 8 percent. Granted, it is not a large 
number, but it is an increase and a positive win. We were satisfied with the outcome 
even as we will work to increase attendance in the future. 

As I travel around, I feel encouraged with the outcome of the conference. 
However, through some conversations, I was told that the conference was not that 
great, attendance was down, and all the booths did not sell. Of course, the positive 
feeling evaporated. Even though I knew two of those statements or perceptions were 
not true, I was left with a negative feeling. We did fall a handful short of a booth 
sellout, but the floor was packed. 

Trade shows have changed. Education has changed. Banking has changed. 
Technology has changed. Life has changed. Our expectations have to change to fit the 
new realities, or we get left behind. Back in the good ole days, most sales were made at 
trade shows. They aren’t any longer; now is it all about networking, being face-to-face 
with people and keeping relationships alive while making new connections. The sales 
come later—after the introductions to new vendors and new products are made.

It is a new year, a fresh, blank canvas. Not too long ago, we witnessed the passing of 
a president who, decades ago, promised us a kinder, gentler world. That world resides 
within each of us. It’s not up to our leaders. It’s up to each of us to make that happen. ❂

From the Executive Director

By Heather Russo, Executive Director

A Negative Mind Will Never 
Give You a Positive Life

– Author unknown
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Cover Story

Photo above: A turfgrass colorant was sprayed in an 11-mph headwind, causing 
striping due to concentration of application where adjacent nozzle streams 
overlapped on a Tifway bermudagrass football field.
PHOTO COURTESY OF DR. PHIL BUSEY.

By Dr. Phil Busey, CCA, CPAg; 
Emeritus Professor of Environmental Horticulture, University of Florida; 
and President and Agronomist, Phil Busey Agronomy Consulting Inc.

Ready…Set…

  S P R A Y

Principles of Spraying and Checklist
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Ready…Set…Spray

Repeated crescent-shaped 
injury areas were caused at the 
turnarounds at the ends of spray 
passes in a soccer field. Spraying 
was not turned off because of the 
lack of a functioning pull-cord.
PHOTO COURTESY OF DR. PHIL BUSEY.
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T
urfgrass pesticides, nutrients and colorants 
can be sprayed uniformly and safely from a 
traveling boom. The combination of uniform 
ground speed and uniform discharge from 
a series of nozzles spaced uniformly across 

a boom can result in fast and uniform distribution of 
water, including products carried by the water. A hand-
held wand, used with a nozzle(s) or a spray gun, may or 
may not achieve efficient and accurate distribution but is 
an alternative for spot treatment.

I have seen many successful turf spray operations 
when weeds or other pests were killed, and the 
environment was protected. I have also seen many 
things go wrong in spray operations. A few of the 
important details that could have made a big difference 
in outcome, if they had been avoided, were wind speed 
too high (over 6 miles per hour), wrong nozzle tips used, 
wrong pesticide used and leaking spray equipment.

Table 1 is a checklist of 23 examples of things 
that should be completed before spraying to prevent 
bad things from happening. I have seen each of the 
examples of bad spray outcomes. Each bad result could 
have been prevented by following the checklist. This is 
not meant as a complete list but a way of showing the 
necessity of advanced and detailed planning and the bad 
consequences of not being prepared. The results of spray 
operations—successes and failures—are predictable 
based on the game plan and set-up.

On spray day, there is usually a small 
window of time when wind and other 
conditions are just right. If something 
goes wrong, there may not be time 
to repair equipment, fix calculation 
errors and deal with other surprises. 
Be prepared. Have the right tools, 
know what can go wrong, pay 
attention and be patient.

Three Elements Determine Volume of 
Water per Area; e.g., Gallons per Acre

A traveling boom can uniformly cover an area with 
a volume of liquid such as water, which means that 
products such as pesticides in that water can be applied 
uniformly. To clarify, we should specifically distinguish 
between the water carrier that you spray; e.g., “between 
25 and 60 gallons of water per acre,” versus the pesticide 
as a formulated product, “product application rate 35 
ounces per acre.”

To know how much formulated product to put in the 
spray tank to achieve the correct “product application 
rate,” first we need to know the volume of water per 
acre; e.g., the gallons of water per acre. There will usually 
be so little formulated product added to the spray tank, 
compared with the total water volume, that it will not 
change the gallons per acre.

For a traveling spray boom, we calculate water 
carrier volume per acre (e.g., “gallons of water per acre”) 
based on three, and only three, direct measures: travel 
or ground speed (e.g., feet per second), discharge rate 

continued on page 11
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✔ DO THIS BEFORE SPRAYING BAD OUTCOMES IN NOT DOING

■ Accurately identified target pest, site, crop and 
environmental conditions

Wrong pesticide damaged turf, failed to solve the 
problem and wasted money

■ Surveyed and measured area to be treated and looked 
for obstacles and human uses

Bent up the spray boom by running it into a tree

■ Carefully read and understood the pesticide label, not 
just application rate

Missed details on nozzle tip type and droplet size, so 
product ineffective

■ Applicators and handlers properly licensed for this type 
of application on this property

While spray application went well, applicator and 
boss were not certified, and both were fired

■ Appropriate personal protective equipment (PPE) is 
available for applicators and handlers

Applicator’s health was endangered and developed a 
severe skin rash

■ A standard method for recording and keeping pesticide 
records is available and will be used

Pesticide damage later discovered, unexplained 
because records, if any, made no sense

■ Applicator has inspected the different parts of the spray 
equipment—in good condition

Hoses restricted due to past failures to rinse, 
restricting nozzle discharge and spray rate

■ Have proper nozzle tips and replacements for pressure 
and rate based on label

Bad combination of nozzle and pressure caused 
wrong droplet size and loss of control

■ Predicted wind speed will be less than 4–6 mph, 
confirmed during spraying

Spraying when wind speed over 6 mph caused drift 
and damage to neighboring farm 

■ Sprayer is ready and was checked with pure water at 
least one day before planned use

Unanticipated leaks and distribution problems 
caused abandonment of job and damage

■ Ground speed, nozzle spacing and discharge measured 
and calculated for spray rate

Too much or too little product was applied, so 
sprayed at double rate and ran out in middle of 
application

■ Tested discharge of each nozzle and observed uniform 
pattern of water on asphalt

Spray nozzles tips not identical, causing skips and 
gaps, lack of uniformity and damage

■ Planned a method for turning off spray on turns at the 
ends of passes

Not turning off spraying caused crescent-shaped 
overlaps at the ends of the field

■ Foam marker or other system functioning to achieve 
precise overlap of successive passes

Overlaps were guessed, causing double application 
and damage stripes

■ Name of the herbicide carefully read and compared 
letter-for-letter with intended product

A different herbicide with similar name caused the 
total destruction of an entire field

■ After the previous use of equipment, it was properly 
rinsed

Previous pesticide, not cleaned out, ate gaskets or 
killed sensitive plants

■ Agitator checked and is working properly to keep 
materials mixed properly

Most of the active ingredient sprayed at one end of 
the field, causing damage

■ Measured height of nozzle tips above target, consistent 
for nozzle spacing

Boom height too low caused “striping”

■ There is a reliable and accurate method for controlling 
ground speed

A foot pedal was used to control speed; it was way 
off and results were horrible

■ Schedule recommended second application X days after 
first application 

This couldn’t be done because it landed on a holiday; 
weeds recovered before retreatment

■ Can see liquid level in the tank under worst-case 
conditions

Could not read liquid level in early morning light, so 
ran out of product mid-operation

■ Only a few products were mixed in the tank and all had 
been checked out in mixture

The 8 different ingredients in mix caked into a thick, 
gelatinous mass that was discarded

■ Adjuvant used was exactly the one indicated on the 
pesticide label

Extra adjuvants used, beyond what was called for on 
the label, interfered with effectiveness

Cover Story
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per nozzle (e.g., gallons per minute) and nozzle 
spacing (e.g., inches between nozzles on the boom) 
(Table 2 A). Although tables and rules of thumb can 
be used to determine application rate, which helps 
convert between different units of measure (e.g., ounces 
to gallons), the principle in the following formula is 
extremely simple and should be understood:

                nozzle discharge rate
water volume per area =   __________________________________

                             travel speed x distance between nozzles 

This makes sense because if the nozzle discharge rate 
is doubled; e.g., an 8004 nozzle that puts out 0.4 gallons 
per minute is used instead of an 8002 nozzle discharging 
0.2 gallons per minute—assuming pressure is the 
same—the water volume per area (gallons per acre) will 
be doubled. Because travel speed is in the denominator, 
or the bottom of the fraction, if the boom travels twice 
as fast, the volume per area will be half as large. If the 
distance between the nozzles is 40 inches on one boom 
and 20 inches on another boom, the boom with 20 inches 
between nozzles will apply twice as much volume per area 
because we are dividing by something half as big.

Even if you have a sprayer with a computer aided 
controller, you need to make sure it is set up with 
the right information. If the sprayer works well but a 
different nozzle is required, the controller needs to be 
programmed for the right nozzles.

Doing a hand calculation of the application rate will 
be helpful because maybe a different application rate 
is required, or the equipment ground speed cannot be 

accomplished under the conditions (e.g., getting around 
tree obstacles). Planning may also show you whether 
less or more than one spray tank volume will be needed 
to cover the sod field, golf course fairway or other target 
areas. If one full spray tank is just about right to cover 
the area sometimes the carrier application rate can be 
changed slightly to come out even. Computers are great, 
but they do not guarantee logic, common sense and the 
ability to anticipate and think through problems that 
have not yet occurred.

Do not be confused about other important spray 
equipment measurements that need to be understood 
but are not part of the calculation of volume of water 
per area. For example, the number of nozzles per boom 
does not enter into calculating volume of water per area 
because that calculation is based on the discharge of 
a single nozzle and its distance from its neighbor. So, 
picture to yourself just a single nozzle traveling down 
a fairway. Don’t get confused in calculations thinking 
about how many nozzles are on the boom.

Some spray nozzle tips are suitable for 
herbicides and some for fungicides. Some 
tips provide fine spray droplets, others 
medium and others coarse, depending on 
pressure at the nozzle tip. To avoid problems, 
check the nozzle manufacturer’s catalog and 
the pesticide label.
PHOTO COURTESY OF DR. PHIL BUSEY.

Ready…Set…Spray

http://www.ftga.org
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Table 2. Important measures in spray operations and their interrelationships.

MEASURE EXAMPLES AND CALCULATIONS

Part A: Critical in calculating volume of water per area

Travel speed Feet per second

Nozzle discharge rate Gallons per minute (at designated pressure)

Nozzle spacing on boom Inches between adjacent nozzles on the boom

Volume of water per area = Nozzle discharge rate / travel speed / distance between nozzles (with conversion of units)

Part B: Other important measures not used in calculating volume of water per area.

Area to be treated 100,000 square feet

Nozzle type XR TEEJET 11004VS

used in conjunction with pressure to determine droplet size

used in conjunction with nozzle spacing to determine best boom height

Spray angle 110 degrees

Pressure at or near nozzles 40 pounds per square inch

Boom height Distance between nozzle tip and weeds

Wind speed 5 miles per hour

Tank capacity 100 gallons

Product application rate 35 ounces per acre

Product to add to tank = product application rate * tank capacity / volume of water per area

Number of tankfuls required = area to be treated * volume of water per acre / tank capacity

Number of nozzles per boom Not used in calculations

Other Important Measurements 
not Involved in Calculating Water 
Volume per Area 
Other important measures should be known and 
understood but are not involved directly in calculating 
volume of water per area (Table 2 B). These include 
pressure at or near the nozzle tips (not at the pump), 
the number of nozzles per boom, boom height (actually, 

nozzle tip height above the target), spray angle, 
spray droplet size, tank volume, area 

to be covered and wind speed. 
These interrelate and can 

be used to calculate other 
values such as amount 

of product to add to the 
spray tank, or number 
of tankfuls required 
or can be used to look 
up other values in the 
manufacturer’s catalog.

For example, proper 
boom height (or more 

precisely the height of nozzle tips above the target)  
is critical to prevent striping (see photo). Knowing  
what type of nozzle is used determines the spray angle, 
and the spray angle and nozzle spacing can be found 
in the manufacturer’s catalog to determine the proper 
boom height.

As another example, while increase in pressure at the 
nozzles slightly increases nozzle discharge rate, it can 
greatly reduce droplet size. This can be critical because 
spray drift due to wind can be much worse with small 
droplet sizes. On the other hand, smaller droplets cover 
better. For some chemical products a large droplet 
size may have poor effectiveness. As an example, the 
label for Revolver herbicide says, “Select spray nozzles 
and pressure that deliver MEDIUM spray droplets 
as indicated in nozzle manufacturer’s catalogs...” To 
evaluate a failed attempt to control goosegrass, I looked 
up in the nozzle manufacturer’s table the specific nozzle 
tips that had been used, in conjunction with the pressure 
that was used. I realized that the nozzles used produced 
too large a droplet size, explaining the lack of control.

Know the basic principles of boom spraying and have 
a set-up plan based on a good checklist. ❂

Cover Story

Striping here was caused by boom height too low in spraying a Revolver + Sencor mixture to control 
areas of goosegrass in a Princess 77 bermudagrass soccer field.  PHOTO COURTESY OF DR. PHIL BUSEY.
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A N S W E RS
Important: Always read and follow label instructions. SUREPYC, SCEPTER T&O, BASAMID, PREMION, WISDOM and ORTHENE 
are EPA registered. Some products may not be registered for sale or use in all states or counties. Please check with your 
local extension service to ensure registration status. 

©2018 AMVAC Chemical Corporation. All rights reserved. AMVAC, SUREPYC, PREMION and WISDOM are trademarks 
owned by AMVAC Chemical Corporation. SCEPTER T&O is a trademark of BASF. BASAMID is a trademark 
of Kanesho Soil Treatment SPRL/BVBA. ORTHENE is a trademark of OMS Investments, Inc. www.amvac-chemical.com. 
A300-051514-8 3/18 GET THE SPECIMEN LABELS AT AMVACANSWERS.COM

For effective weed control, AMVAC has the answers. Like Surepyc with 
sulfentrazone for quick control of sedges, green kyllinga and listed 
broadleaf weeds — with symptoms often visible within 24-48 hours.
Or Scepter T&O with imazaquin, formulated for steady, broad-spectrum 
control of listed grassy and broadleaf weeds. Not only are both products 
labeled for golf and landscape uses. They also each offer dual modes of 
uptake through roots and leaves providing more bang for every buck. 
That’s how AMVAC answers.

For more information contact John Boltin
Florida Region Sales Manager, AMVAC  |  (813) 620-7606 
JohnB@amvac-chemical.com

A SWIFT KICK 
TO THE NUTSEDGE 
AND MORE.
CONTROL WEEDS AND COSTS WITH SUREPYC™ 
AND SCEPTER® T&O FROM AMVAC.

ALSO AVAILABLE FROM AMVAC
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Focus On IPM

Integrated Pest Management (IPM) is a sustainable 
approach to managing pests through cultural, host 
resistance/genetic, physical or mechanical, biological 
and chemical control methods.

WHY SHOULD YOU USE IPM?
IPM provides long-lasting strategies resulting in more 
consistent pest control for happier customers. Using 
IPM strategies can also lower business expenses by 
reducing product purchases, fuel use and equipment 
maintenance. IPM minimizes pest resistance, which 
can occur when the same pesticide is used repeatedly to 
control the same pest. IPM preserves beneficial insects, 
which provide natural biological control for many pest 
pressures. IPM also minimizes environmental impacts 
such as water pollution due to pesticide runoff to surface 
water or leaching to ground water.

WHAT DOES AN IPM PROGRAM INVOLVE?
A successful IPM program uses the following steps  
and strategies:

1. Routinely scout for pests and disease, especially 
key pests and diseases, and the damage common to 
plants. Scouting promotes early detection of pest 

or disease problems. Since pests and disease are 
only treated when they are present, pest control 
failures can be detected, and pesticide resistance 
is minimized.

2. Determine what pest or disease is responsible 
through accurate identification. After the pest 
or disease has been identified, the best control 
methods can be determined. Be able to recognize 
beneficial insects, both predators and parasitoids, 
and if they may provide adequate control without 
any other methods.

3. Determine the damage threshold. Know how 
much aesthetic damage your client can tolerate 
and how many pests or how much area can be 
damaged before unacceptable loss occurs. 

4. Utilize the IPM toolbox to devise the best 
solution for the pest or disease utilizing a 
combination of control strategies. The IPM 
toolbox includes the following control methods:
• Cultural control: Cultural controls include 

using sound design practices that include 
planting the right plant in the right place, 
using pest-free materials and equipment, 

Integrated 
Pest Management
By Susan Haddock, Urban Commercial Horticulture/Integrated Pest 
Management Agent III, UF/IFAS Extension Hillsborough County

Adult Eastern Lubber Grasshopper.
Management of adults tends to rely on physical removal. Insecticides are more effective on young grasshoppers, which requires scouting and early treatment.
PHOTO COURTESY OF SUSAN HADDOCK, UF/IFAS. 

Lady Beetle Larvae and Lady Beetle Adult/Larvae.

The difference between the larvae (left) and adult 

(right) is dramatic. Larvae are often mistaken for 

pests. The larvae parasitize aphids.

PHOTOS COURTESY OF SUSAN HADDOCK, UF/IFAS. 
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planting pest-free seeds and plants, properly 
preparing the planting site, adhering to 
planting dates, keeping plants and turfgrass 
healthy by using appropriate amounts of water 
and fertilizer, mulching, keeping landscapes 
clean of dying, dead, damaged or deranged 
plant material, and tolerating a few pests. 

• Host resistance/genetic methods: This method 
involves planting cultivars of plants that are 
more resistant to pests than other selections 
and includes using plants that have been bred 
or genetically engineered to be more resistant 
to key pests. These methods may increase a 
plant’s tolerance to pests, result in pests or 
disease developing slower and may increase 
pest susceptibility to natural enemies.

• Physical or mechanical control: These controls 
prevent pest access to the plant or area, or 
remove pests by some means. Hand removal, 
mowing, cutting and pruning, and discarding 
off-site can reduce pest populations. Insect 
traps, screens, barriers, mulch and heat 
sterilization can also be effective. Mowing, 
cutting and pruning should always utilize best 
practices of mowing at the right height for 
the turfgrass species, and no hat racking, lion 
tailing or shearing of shrubs or trees.

• Biological control: Biological controls include 
the release, conservation or attraction of 
natural enemies and beneficial organisms to 
kill pests. Natural enemies include parasites, 
predators and pathogens. Biological control 
includes recognizing all life stages of 
beneficial insects, spot treating only areas 
affected by pests, avoiding the use of broad-
spectrum pesticides and using biorational 
pesticides, such as Bacillus thuringensis, when 
appropriate to control target pests. Biological 
control also involves minimizing the risk of 
pesticide exposure to beneficial pollinators. 
Sublethal doses of neonicotinoids have 
been determined to have an impact on and 
debilitate pollinators. Landscape and turfgrass 
managers can minimize potential hazards by: 

 Knowing pollinator-toxic pesticides
 Reading the label and   

following instructions

 Using neonicotinoids with caution and 
being aware of how they move through 
the soil and plants

 Making applications in early morning 
or late evening as bees actively forage 
in the middle of the day

 Leaving a buffer strip between 
treated areas of turf and ornamental 
beds to minimize flowering or 
bedding plant uptake

 Waiting until petal fall to address 
insect problems or removing flowers 
prior to an application

Overall landscape and turfgrass managers may need to 
consider addressing weed and insect control differently 
by employing use of preemergent weed controls, spot 
treating rather than using broadcast applications for 
weed and insect control and accepting that relatively 
weed free is aesthetically acceptable.

• Chemical control: Because pesticides vary 
widely in their range of action, toxicity and 
persistence in the environment, they are 
selected after pest identification and applied 
according to label instructions and in a way 
that minimizes possible harm to people and 
the environment. Pesticides may be biorational, 
soaps and oils, or synthetically produced. For-
hire individuals and companies are required by 

Monarch Butterfly Caterpillar.
This caterpillar can defoliate host plants and are 

often treated with insecticides when they are 

mistaken for pests and damage is not tolerated.

PHOTO COURTESY OF SUSAN HADDOCK, UF/IFAS. 

http://www.ftga.org
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law to have a pesticide license prior to making 
any applications to landscapes (this includes 
the herbicide glyphosate, aka Roundup™). 
Pesticides should be used only in combination 
with other IPM toolbox controls and only 
when necessary to prevent serious damage to 
plants when aesthetic thresholds have been 
reached. With aesthetic injury thresholds, 
the appearance of landscapes are considered 
and protected, however economic, health 
and environmental considerations should 
be given significant consideration. Pesticide 
applicators should always be concerned about 
pesticide resistance and design a control plan 
that rotates product modes of action. Pesticide 
resistance can occur when the same mode or 
mechanism of action is used repeatedly in the 
same place and repeatedly against the same 
pest. Pesticide-resistant, wild-type populations 
survive repeated pesticide applications using 
the same mode of action and pass on the 
genetic trait to offspring, which become the 
dominant population. 

5. Evaluate your control strategy and keep 
records: Did it work? If not, were you able to 

determine why? Is there a more efficient or 
effective way to provide pest or disease control? 
Can you use this approach again on this site 
or other sites? Record keeping will help you 
identify seasonal or repeating pest and disease 
problems and provide you with easy access to 
what works and what does not work.

Lastly, be willing to educate your clients about 
beneficial insects, and the maintenance and 
monetary challenges of expecting perfection. The 
pressure of maintaining a perfect landscape has 
resulted in people over-maintaining landscapes. 
Over-maintenance in the form of over-watering and 
over-fertilizing can cause excessive plant growth 
and growth during the winter season when plants 
naturally grow less. Excessive plant growth, and 
improper mowing and pruning weaken and stress 
plants and turfgrass, resulting in landscapes that are 
more susceptible to pest and disease pressures. Over-
application of chemical controls can kill beneficial 
insects and naturally occurring organisms and, 
again, result in landscapes that are more susceptible 
to pest and disease pressures. ❂

Take-All Root Rot Overview.

This common turfgrass fungal disease is often misdiagnosed for 

insect damage resulting in an inappropriate insecticide application.

PHOTO COURTESY OF SUSAN HADDOCK, UF/IFAS. 

Equipment.
A good cultural practice is to clean equipment 
prior to transporting to the next site.
PHOTO COURTESY OF SUSAN HADDOCK, UF/IFAS. 

Take-All Root Rot Stolon.
Proper diagnosis requires microscopic examination for mycelium which have small black puzzle-piece shaped attachments.
PHOTO COURTESY OF SUSAN HADDOCK, UF/IFAS. 

Focus On IPM
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Insecticide and miticide resistance has become 
a familiar concern for landscape managers. 
Populations of the southern chinch bug (Blissus 
insularis), the most damaging insect of southern 
lawns, have been found resistant to chlorinated 

hydrocarbons, organophosphates, carbamates, 
pyrethroids, and neonicotinoid insecticides (Cherry 
and Nagata 2007, Vasquez et al. 2011). The American 
serpentine leafminer, Liriomyza trifolii, developed 
resistance to several chemical classes after heavy 
insecticide use in annual bedding plants in the 1970s 
and early 1980s (Leibee 1981). The two-spotted spider 
mite, Tetranychus urticae, attacks more than 1,000 
host plants (Migeon and Dorkeld 2018) and has been 
documented to be resistant to more than 95 active 
ingredients around the world (Whalon et al. 2018).

Despite the prevalence and risk of resistance 
development, we can maintain long-term effective 
chemical control through diligent insecticide resistance 
management. With few new modes of action coming 
onto the market, landscape managers need to be good 
stewards of existing products. Ultimately, resistance 
management boils down to reduced exposure of pests 
to any one pesticide. Fortunately, there are many ways 
to reduce pesticide exposure to insects and still control 
the pests that affect our ornamental plants and lawns.

Mitigating Pesticide Resistance

Managing Insecticide 
and Miticide Resistance 
in Florida Landscapes
By Nicole Benda, Ph.D., Post-Doctoral Associate, Lab 
Manager at Entomology and Nematology Department,
Turf and Ornamental Entomology Lab, University of Florida; 
and Adam Dale, Ph.D., Assistant Professor and Extension 
Specialist of Turfgrass and Ornamental Pest Management, 
University of Florida

Dr. Adam Dale sampling southern chinch bug from St. Augustinegrass using a reversed-flow 
leaf blower.  Photo taken by Dr. Adam Dale, UF/IFAS Entomology and Nematology Department.
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Important Definitions 
Resistance: Inherited (genetic) physiological and/or 
behavioral changes that allow some individuals within a 
population to survive and reproduce in the presence of a 
toxin. Resistant animals survive and reproduce, and their 
offspring are more likely to be resistant themselves, which 
leads to pest control failure.

Cross-resistance: When resistance to one insecticide 
confers resistance to at least one other insecticide with the 
same mode of action (MoA) or another insecticide that 
targets the same molecular receptor site. For example, 
resistance to an organophosphate (such as acephate) may 
confer resistance to another organophosphate (such as 
malathion) or a carbamate (such as carbaryl) because both 
groups are acetylcholinesterase inhibitors.

Mode of action: The mechanism or pathway by which 
an insecticide kills the pest.

Biotype: A group of insects with similar genetic 
background and common traits. In this case, genetics 
related to insecticide resistance.

How does insecticide resistance occur?
When a population of insects (Figure 2a) is exposed to an 
insecticide, most of the insects die (Figure 2b). But a few 
naturally resistant individuals that possess the genes that 
confer resistance survive (white dots), and these survivors 
will reproduce (Figure 2c). Their offspring will inherit the 
resistance genes, and the population will become more 
resistant to this insecticide. When subsequent generations 
are treated with the same insecticide, the majority of the 

population shifts to predominantly resistant individuals, 
leading to pest control failure (Figure 2d–e).

Figure 2. Timeline of insecticide resistance development.

Resistance can develop faster in insects or mites that 
reproduce quickly and have many generations in a year, 
have many offspring and remain in the same area/plant/
habitat (such as mites, aphids, whiteflies and thrips). 
These characteristics often translate to repeated exposure 
to consecutive pesticide applications to the same pest 
population, hastening the rate of resistance development. 

At the biological level, pests can become resistant 
to pesticides by changing their physiology or behavior. 
The most common path to resistance is called metabolic 
resistance, where the resistant insect is better able than 
its non-resistant peers to detoxify or deactivate (break 
down) the toxin. Insects and mites may also change their 
exoskeletons (“shells”) to prevent entry of the toxin, or 
they may sequester the toxin (safely store it within their 
bodies) or excrete it from their bodies. The target site of 
a resistant insect can also change so it will not respond 
to the toxin. Because most common insecticides affect 
the insect nervous system, these changes commonly 

“Ultimately, resistance 
management boils down 

to reduced exposure 
of pests to any one pesticide.”

Figure 1. An adult southern chinch bug, Blissus insularis, the most damaging insect pest 
of turfgrasses in Florida. Populations of this pest have developed resistance to at least five 
classes of insecticides. 
PHOTOS COURTESY OF: LYLE BUSS, UF/IFAS ENTOMOLOGY AND NEMATOLOGY DEPARTMENT.

Blissus insularis nymph.

http://www.ftga.org
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Mitigating Pesticide Resistance

are associated with the nervous system. Some of these 
changes may make the pest resistant to similar chemical 
compounds with the same MoA (e.g., changes in the 
target site for a pyrethroid insecticide confers resistance 
to the whole pyrethroid class of insecticides). Behavioral 
changes such as flying away or hiding during applications 
can also help insects by reducing their exposure to certain 
insecticide applications. 

The key to reducing resistance is to avoid exposing 
multiple generations of a pest population to the same 
insecticide class. This can be done by following an 
integrated pest management (IPM) program and rotating 
chemical classes or sometimes using pesticide mixtures of 
different modes of action.

Using IPM To Reduce Pesticide 
Resistance Development
The best way to reduce pest population exposure to the 
same insecticide class is to spray that insecticide class less 
often. Use insecticides only when it is necessary to protect 
plants from serious injury. Rotate insecticide classes, and 
integrate cultural, mechanical, biological and chemical 
controls to reduce pests more sustainably by promoting 
plant and ecosystem health. 

Guidelines for Using Landscape IPM
•  Sanitation reduces insect pests and diseases. 

Remove excessive plant debris from flower beds 
before, and periodically after, installing new plants.

•  Before you purchase plants, inspect them to be sure 
they are pest-free. 

•  Look for pest-resistant plant species and varieties. 
•  Rotate species in annual flower beds. 
•  Follow fertilizer and irrigation recommendations.
•  Identify pest species and life stage to help choose 

the most appropriate pesticide and application time.
•  Spot-treat when using pesticides so that natural 

enemies can recover in untreated areas.
•  Use reduced-risk, pest-selective and biorational 

pesticides that are softer on beneficial insects.
•  Avoid calendar-based spray programs when 

possible. Spray when pest density reaches economic 
or aesthetic thresholds.

•  Recognize high-risk pest populations where 
resistance can develop faster.

•  Rotate insecticide chemical classes (see below).

Note: Using less pesticide does not mean using lower-
than-label rates. Lower-than-label rates will allow insects 
with only a small amount of resistance to survive. These 

partially resistant insects are more common than highly 
resistant insects and, due to higher numbers, can provide 
an easy route to a fully resistant population.

Insecticide Classifications
Insecticides are classified by the way they affect insects 
at the molecular level, called the mode of action 
(MoA). The Insecticide Resistance Action Committee 
(IRAC) was formed in 1984 and provides insecticide 
and miticide number and letter designations on most 
insecticide labels that represent each compound’s MoA 
(Figure 2). The numbers can also be found on the 
IRAC website. These numbers are a simple guide for 
applicators to incorporate chemical class rotations into 
their pest management programs.

Figure 3.  IRAC classifies insecticides by number and letter 
designations based on their MoA or the mechanism by which  
they kill a pest. Insecticide labels will have the IRAC number and 
letter designation at the top of the label, which appears as shown 
in this figure.

A few products (such as insecticidal soaps and 
horticultural oils) have no IRAC codes because they kill 
insects through physical contact and have no specific 
physiological MoA. Their use is unlikely to result in 
pest resistance, so rotating them is not necessary. These 
products are great to incorporate into an IPM program 
to reduce your pesticide use and the likelihood that pests 
will develop resistance to synthetic pesticides.

Insecticide Class Rotation
The objective of insecticide class rotations is to alternate 
pesticides with different MoAs so that a single 
generation of a pest is exposed to only one insecticide 
class, but the population experiences more than one 
class over time. This strategy assumes that a pest with 
resistance to one MoA (e.g., a pyrethroid) will not be 
resistant to another MoA (e.g., an organophosphate). 

Rotate the order in which you use insecticides by 
class if multiple applications are required. Use the IRAC 
numbers on the label to select a different MoA each 
time before returning to a previously used one. An 
example of a rotation could be: Talstar (pyrethroid), 
Purespray Green (horticultural oil), and then Merit 
(neonicotinoid). Using products with different active 
ingredients or trade names will not work to avoid 
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resistance development if the 
active ingredients are from the 
same chemical class; e.g., Talstar = 
bifenthrin (pyrethroid), Sniper = 
bifenthrin (pyrethroid), Tempo = 
B-cyfluthrin (pyrethroid), Astro = 
permethrin (pyrethroid). 

Keep in mind that rotations 
should be based only on the 
IRAC number, not the letter 
in the classification. Altus 
(flupyradifurone, Group 4D) is a 
butenolide in the same pesticide 
group (Group 4, nicotinic 
acetylcholine receptor competitive 
modulators) as neonicotinoids such 
as Merit (imidacloprid, Group 4A) 
and Arena (clothianidin, Group 
4A). Therefore, a pest population 
resistant to IRAC Group 4D may 
also be resistant to IRAC Group 4A.

Mixtures
Pesticide applicators often appreciate 
applying mixed pesticides because 
they can reduce the number of 
applications and/or broaden the 
spectrum of pest control. There are 
also several commercial products 

sold as mixtures for use on turf and 
ornamental plants (e.g., bifenthrin + 
imidacloprid; zeta-cypermethrin + 
bifenthrin + imidacloprid). 

Simultaneously applying a 
mixture of active ingredients and 
insecticide classes exposes pests 
to more than one toxicant. This 
strategy may mitigate or delay 
resistance development only if 1) 
there is no cross-resistance between 
the products and 2) they are applied 
during the period when products 
have overlapping residual activity. 
Although mixtures include multiple 
MoAs, repeatedly applying them is 
not considered a rotation and may 
encourage resistance to multiple 
classes over time.

Pesticide applicators can make 
their own mixtures unless the 
product labeling prohibits it. 
This practice comes with several 
important considerations. Do not 
mix products with the same IRAC 
number. The IRAC committee notes 
that mixtures only act to mitigate 
resistance development while 
both pesticides are active, so they 
recommend mixing pesticides with 
similar residuals. Also, keep in mind 
that mixing compounds runs the 
risk of reducing their effectiveness 
(antagonism) or causing plant 
damage (phytotoxicity). Check the 
label to make sure the products are 
compatible. If you aren’t sure, test 
a small quantity before preparing 
a tank. You do not want to end up 
with a big glob of goo in your spray 
tank or a landscape of dead plants. 
Consider using synergists, which 
are non-pesticide materials that 
can boost the efficacy of pesticides. 
A common synergist is piperonyl 
butoxide (PBO), which is often 
added to pyrethroids or pyrethrins.

Resources to Help Choose 
Insecticides for Rotation

• IRAC’s Insecticide Mode Of Action  
 (MoA) Classification: 
 http://edis.ifas.ufl.edu/pi121

• IRAC MoA smartphone app:
 www.//bit.ly/2FjHeA9

• EPA reduced-risk pesticides: 
 http://edis.ifas.ufl.edu/pi224

Useful EDIS Publications

More information on IPM in landscapes 
and insect identification is available on 
the EDIS website: 
http://edis.ifas.ufl.edu

• Landscape Pest Management in Florida: 
 https://edis.ifas.ufl.edu/topic_landscape_pests

• Landscape Integrated Pest Management: 
 http://edis.ifas.ufl.edu/in109
 
• Natural Products for Managing Landscape
  and Garden Pests in Florida: 
 http://edis.ifas.ufl.edu/in197

• Guidelines for Purchasing and Using 
 Commercial Natural Enemies and 
 Biopesticides in North America: 
 http://edis.ifas.ufl.edu/in849 

• Insect Pest Management on Turfgrass: 
 http://edis.ifas.ufl.edu/ig001

• Insecticides Used in the Urban Environment: 
 Mode of Action: 
 http://edis.ifas.ufl.edu/in077

continued on page 23

Damage to ‘Floratam’ St. Augustinegrass 
caused by southern chinch bug.
PHOTO COURTESY OF DR. ADAM DALE, UF/IFAS 
ENTOMOLOGY AND NEMATOLOGY DEPARTMENT.

http://www.ftga.org
http://edis.ifas.ufl.edu/pi121
http://bit.ly/2FjHeA9
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https://edis.ifas.ufl.edu/topic_landscape_pests
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http://edis.ifas.ufl.edu/in197
http://edis.ifas.ufl.edu/in849
http://edis.ifas.ufl.edu/ig001
http://edis.ifas.ufl.edu/in077
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Wildlife Feature

On a recent Golf Course Superintendents of 
America Association trip to the Nashville, Tennessee 
area, FTGA Past President and Florida Turf Digest on-call 
photographer Darren J. Davis, CGCS, snapped this photo of 
seven sheep grazing at the Hermitage Golf Course in Old 
Hickory, Tennessee. We have stretched the term “wildlife” 
and extended our range to include this most unusual photo, 
reminiscent of the legacy Scottish courses. 

The 65 “Hermitage Sheep” are Scottish blackface sheep 
and belong to the golf course. They roam the fairways and 
greens undeterred by humans and provide a memorable 
sight and photo opportunity. In 2017, golf course personnel 
named newborn lambs “Force” and “Acura” for one of their 
sponsors, Gary Force Acura. 

Watch the sheep graze in their natural habitat at:  
www.bit.ly/2Eo9IJd. 

If you would like to submit a wildlife photograph for this feature, 
please email a high-resolution image in .jpg format as an attachment 
to FTGA Media Operations Manager Emily Cox at emily@ftga.org. We 
are specifically interested in highlighting wildlife in turfgrass habitats.

http://www.bit.ly/2Eo9IJd
mailto:emily@ftga.org
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Is It Resistance?
Finally, it is important to realize 
that resistance isn’t always the 
problem. If you have had failed 
control efforts, there are a few things 
to do before considering alternative 
management approaches. 

• Be sure you have properly 
identified the pest.

• Monitor the insect population. 
Products can take time to 
reduce a pest population, and 
damage can linger a while after 
the insects are gone.

• Make sure you are applying 
products correctly. Try 
applying the highest label rate. 
Check your walking speed, 
equipment calibration and 
wind speed to make sure the 
correct volume of product is 
contacting the infested parts 
of the plant. Soil-dwelling 
pests, such as grubs or mole 
crickets, can be difficult to 
reach with insecticides unless 
those insecticides are watered 
in with the proper amount 
of supplemental irrigation or 
there is adequate rainfall to 
allow them to penetrate the 
soil and reach the grubs.

• Consider non-ionic wetting 
agents (a type of adjuvant) 
to increase penetration and 
coverage onto plant material. 
Check your water pH and add 
a buffer to your spray mixture 
if needed.

• Follow label instructions 
regarding irrigation—

 either watering the product 
 in or allowing it to dry 
 after application.

Know the Chemicals You 
Are Using and Use All the 
Tools in Your Toolkit
Be familiar with the insecticides 
and miticides you are using. Read 
the product labels and make note 
of the IRAC classification number. 
Use your University of Florida 
Institute of Food and Agricultural 
Sciences Extension resources. 
Implement other IPM techniques 
as well. Use pest-resistant varieties 
and appropriate cultural practices 
and conserve natural enemies to 
help sustainably control pests in our 
Florida landscapes.

Avoid Insecticide and 
Miticide Resistance
Do not expose multiple generations 
of pests to products with the same 
MoA. This is tricky in Florida, where 
generations can overlap quite a bit, 
especially toward the end of summer. 
Table 1 below lists some general 
guidelines to help: Approximate 
periods (in weeks) for one generation 
of common insects or mites to 
develop under warm and cool 
Florida production temperatures. 
This table is from “A dresser drawer 
method for managing insect and 
mite resistance in ornamentals” by  
J. F. Price and C. A. Nagle (2008). ❂
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Table 1. Guidelines for predicting pest insect or mite development rates to inform the timing 
of pesticide applications.

GENERATION TIME (IN WEEKS)

INSECT/MITE GROUP WARMER TEMPERATURES COOLER TEMPERATURES
APHIDS 1 2
SPIDER MITES 1 2
THRIPS 1 2
LIRIOMYZA SPP. LEAFMINERS 3 4
WHITEFLIES 3 4 
MOTHS/CATERPILLARS 4 6
CHINCH BUGS 5 8

http://www.ftga.org
http://www.montpellier.inra.fr/CBGP/spmweb
http://www.pesticideresistance.org
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research program focused on the impacts of 
cultural, environmental and genetic factors on 
the phytonutritional value of specialty crops. 
Another area of research was investigating 
the impacts of narrow-band wavelengths from 
light-emitting diodes (LED) on nutritionally 
important metabolites in specialty crops.

Darren J. Davis, CGCS 
Recognized for Service
On November 9, 2018,   
FTGA Past President 
Darren J. Davis, CGCS, was 

recognized for his service to the industry 
and his service as president of the Golf 
Course Superintendents of America at PGA of 
America’s annual meeting.

Marketplace of Ideas, People, Events, Products, Promotions, Sound Bytes, Etc.

PEOPLE
Unsung Heroes: Spotlight  
on Susan Haddock,   
Central Florida

Susan Haddock, B.S. in 
Environmental Horticulture, Landscape and 
Nursery Management and Biology and MBA, 
serves as Extension faculty, Professional 
Horticulture Services, and IPM at the 
Hillsborough County Extension. She is a familiar 
face to the FTGA membership and is highly 
regarded for the depth and breadth of her 
knowledge, approachability and willingness to 
explain concepts, and help in any way she can. 

With this issue, Marketplace 
returns as a new and 
improved recurring 
department. It serves as 

a marketplace of ideas, people, events, 
promotions, etc. Since each issue of 
the Florida Turfgrass Digest focuses on 
themes, Marketplace tells “the rest of 
the story.” This is your department, so 
we actively solicit your input. Please 
contact editor@ftga.org with any stories, 
promotions, industry events, etc., and we 
will include them on a space-available 
basis. We apologize in advance for those 
times when space does not permit.

We are also soliciting submissions 
for the following features and 
departments: “Wildlife Photo Feature,” 
“Member Profile” and the “Unsung 
Heroes” section of Marketplace,” which 
highlights one or more University of 
Florida Extension professionals.

The association has many 
outstanding photographers that rival 
professionals, and members are in a 
unique position to catch wildlife in its 
natural habitat. We want to showcase 
your talent.

 Please submit photos and 
nominations to editor@ftga.org.

Introducing 
the New and 
Improved 
Marketplace

PLACES

UF Nematode Assay Lab
The University of Florida Entomology and 
Nematology Nematode Assay Lab determines 
the types and numbers of plant-parasitic 
nematodes in soil and plant samples.   
For complete instructions on submitting  
a sample and fees, visit:  
http://nematology.ifas.ufl.edu/assaylab. 

UF Insect ID Lab
Experts at the University of Florida Insect ID 
Lab are available to help you identify insects 
and related arthropods. In most cases, Lab 
Manager Lyle Buss will identify it and respond 
directly to you. If it is an unusual specimen, 
commodity or taxonomic specialist within 
the UF/IFAS Extension System or the Florida 
Department of Agriculture, Division of Plant 
Industry will review it and you will receive the 
results from the lab. 

The Insect ID Lab is open from 8 a.m. to 
noon and 1–5 p.m., Monday through Friday 
(except for university holidays). You may email 
Lyle Buss at ljbuss@ufl.edu or call him at 
(352) 273-3933.

For more information or to view slide 
shows, visit www.entnemdept.ufl.edu/insectid. 

A conference attendee commented, 
“Susan is a rare individual, an 
extension agent who stands up 
for turfgrass as well as water 
and environmental protection. 
She understands the need for the 
dissemination of science-based 
information to educate the public, 
her clientele and the media, and she 
spares no effort to get the job done.”

Haddock is an award-winning communicator in 
multiple media and is published in more than 
350 publications. She holds membership in 
many professional organizations including the 
Florida Turfgrass Association, Association of 
International Agriculture Extension Educators 
and National Association of County Agriculture 
Agents. She is a frequent presenter at state, 
national and international conferences and 
symposia. In her free time, Haddock is an avid 
traveler who always makes time to visit leading 
horticultural spots. 

See her article, “Integrated Pest 
Management,” on page 14 of this issue.

Dr. Dean A. Kopsell Joins  
UF Faculty
Dr. Dean Kopsell joined the 
Environmental Horticulture 
Department September 

2017 as department chair, hailing from the 
Plant Sciences Department at the University 
of Tennessee where he held a 15 percent 
teaching, 85 percent research appointment. Dr. 
Kopsell received a B.S. degree in agribusiness 
– horticulture in 1992 from Illinois State 
University. He received his M.S. degree in 1995 
and his Ph.D. in 1999 from the Horticulture 
Department at the University of Georgia. 

Dr. Kopsell was an assistant professor in 
the Plant Biology Department at the University 
of New Hampshire from 2000–2004. He 
joined the Plant Sciences Department at the 
University of Tennessee (UT) in 2004. He was 
promoted to associate professor in 2008 and to 
full professor in 2013. Dr. Kopsell’s publication 
record includes over 100 journal articles, six 
book chapters and three provisional patents. 
While a faculty member at UT, Dr. Kopsell’s 

mailto:editor@ftga.org
mailto:editor@ftga.org
http://nematology.ifas.ufl.edu/assaylab
mailto:ljbuss@ufl.edu
http://www.entnemdept.ufl.edu/insectid
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SOUND BYTES
Operation Cleansweep
If you need to safely dispose of chemicals, 
Operation Cleansweep is a free statewide 
program for commercial users. You can dispose 
of up to 1,000 pounds of canceled, suspended 
and unusable pesticides. The service is 
available on a first-come, first-served basis and 
is limited to businesses.

EVENTS

The Central Florida Sports Turf Managers 
Association had their annual elections and 
tour on December 6th at the Orlando City 
Soccer Stadium. Matt Bruderek is the head 
groundskeeper and hosted the tour.

Bonita Bay Named One of America’s 
Greenest Clubs
The FTGA member club is the first private 
club to earn the distinction from Prevo 
Health Solutions. The club has also been 
awarded Audubon Sanctuary designation 
and America’s Healthiest Club designation, 
among other recognitions. Read about it in 
Golf Central Magazine at 
https://bit.ly/2QhWjZn, page 18.

Sipcam Announces Federal Registration 
of Endow Granular Fungicide

Sipcam Agro USA Inc. announces the 
federal registration of Endow Granular 
(Endow™ G) Fungicide. Packaged in 
30-pound bags, Endow G is registered for 
use on all turfgrass types and use sites 
including golf courses, commercial turf,  
and residential lawns.

Azoxystrobin, the active ingredient in 
Endow G is a Quinone Outside Inhibitor 
(QoI).  It offers broad spectrum control of 
multiple diseases including anthracnose, 
brown patch, Pythium blight, take-all patch, 
gray leaf spot, spring dead spot, and gray 
and pink snow mold by impeding the fungus 
cells’ ability to produce energy, causing the 
fungus to die.

PRODUCTS
Syngenta Introduces Manuscript Herbicide

Syngenta introduces Manuscript Herbicide 
for selective control of mature weeds in 
turf. It is specially designed to provide 
postemergence control of hard-to-control 
weeds such as tropical signalgrass, bull/
thin paspalum, crabgrass and dallisgrass in 
certain warm-season turf species on golf 
courses, sod farms and sports turf.

Contact Shannon Turner at 877-851-5285 
or cleansweep@freshfromflorida.com to sign 
up for the program.

Download the flyer with complete 
information at www.bit.ly/2LHTzis.

http://www.ftga.org
https://bit.ly/2QhWjZn
mailto:cleansweep@freshfromflorida.com
http://www.bit.ly/2LHTzis
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Certified Tifway 419  •  Certified Latitude 36
Certified Celebration  •   Certified Tif-Dwarf 

All Available in Sod or Sprigs

Golf & Athletic Field Turf Installation & Renovation
1450 S. Park Road, Plant City, FL 33566

Phone: 813-634-3326
Fax: 813-642-0646

Servicing the State of Florida Since 1982

www.ftga.org

CONFERENCE & SHOW
Omni ChampionsGate August 12-14, 2019

World Golf Village September 14-16, 2020

Omni ChampionsGate August 16-18, 2021

SAVE THE 
DATES!

2019 TURF 
SEMINARS
Plantation January 15
Lake Worth January 16
Port St. Lucie January 17
Ocala January 29
Orlando January 30
Cocoa January 31
Plant City February 12
Manatee February 13
Ft. Myers February 14
Milton February 26
Tallahassee February 27
Jacksonville February 28
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http://www.takecomand.com
http://www.pikecreekturf.com
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QualiProAcademy.com
Now thru March 31

quali-pro.com
@qualipro @quali_pro

YOU CAN 
LEARN & 
EARN $50 
TODAY!

Make it simple.
Visit us at Booth #3837

See what’s new & celebrate with 
Quali-Pro at GIS!

Quali-Pro Academy increases 
product knowledge across the golf 
industry to help with decisions 
about disease control, weed control, 
pest control, and turf enhancement 
chemical products.



Always read and follow directions. Extinguish is a registered trademark of Wellmark International. ©2018 Wellmark International.

GIVE FIRE ANT COLONIES A CASE OF 

EMPTY NEST SYNDROME
Extinguish® Plus Fire Ant Bait combines the knockdown power of an 
adulticide with the long-lasting control of an Insect Growth Regulator (IGR), 
killing worker ants and sterilizing the queen. This two-way action eliminates 
fire ant colonies — and the property damage they cause.

Learn more about Extinguish® Plus at CentralAntControl.com, contact your 
distributor or call 1.800.248.7763.


