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Love the Math!

We want to learn how to do the following:

» Determine Square Feet in a Rectangular plant
bed

» Determine Square Feet in a Square plant bed
= Determine Square Feet in a Circular plant bed
» Determine Square Feet in a Triangular plant bed

WHY?




WHY?

Because we need to know them to calculate
how much pesticide to use for weed, insect,
disease or other pest management



Questions on Calculations for
Square Footage?




Using This Yard

Driveway

House Planter
Bed 1
3

How many square feet are in the square planter bed 1?

Area of a square = Length X Width
Planter Bed 1 is 20 feet by 20 feet, so:
20 feet X 20 feet = 400 ft?



Using This Yard

Driveway

House Planter
Bed 1
3

2. How many square feet are in the rectangular
planter bed 2?

Area of a rectangle is the same as a square = Length X Width
Planter Bed 2 is 45 X 50 feet, so
45 feet X 50 feet = 2,250 ft2




Using This Yard

Driveway
House
Bed 2
-
3

How many square feet are in the circular planter bed 3?

Area of a rectangle is Pi X R? (the same as 3.14 X Radius X Radius)
Radius is half the diameter

Diameter is the distance across the widest spot on the circle
Planter Bed 3 Diameter in example is 20 feet, so

R=20/2=10

Pi X 102=3.14X 10 X 10 = 314 ft2



Area of a Triangle

Widest Point
40 feet

Longest Side
60 feet

How many square feet in a triangle?
Area of a triangle: (longest side X length at widest point)/2

Area = 60 feet X 40 feet / 2 = 1,200 ft?



How about odd shaped properties?

Rectangle C

Break up into shapes you can figure and add together



Calibrating Calculations

How many ounces of herbicide are
needed to make 3 gallons of a 2%
solution spray?




How many ounces of herbicide are needed to make 3
gallons of a 2% solution spray?

Divide by 100 to convert percent to decimal Ex.
for 1%

» 2/100 = 0.02

(Note: 128 ounces in 1 gallon)

«0.02 X 128 oz. per gallon = 2.6 oz.
m—)

» 2.0 0z. X 3 gal. = 7.8 ounces

2% of every gallon is herbicide

Slide Inspiration: UF NE Green Team Comm. Hort. Group



A plant bed containing 18 variegated ginger
plants has spider mites. The miticide labeled
rate is 3 fluid ounces per gallon of water applied
as “spray to wet”.

With just water in your backpack sprayer, you
determine that it requires 12 seconds to spray
an average size plant. When you spray for 12
seconds into a bucket, you collect 10 ounces of
water. How much insecticide will be needed for

this entire job?



What do you know?

)
L/ ® |n 12 seconds

1 . you fill the
4@ Ratels 1 g.allon bucket with 10
of water with 3
ounces of
ounces of
water
product ‘
2 |
== ® YOU have 18 __I_.gThat means that

plants to treat at
12 seconds per
plant to spray

each plant receives
10 ounces of water
or 180 ounces for
all of them
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Now what?
5 B.

—

» J)) ® Convert 180 ounces to gallons

128 ounces =1 gallon -
e ———
180 ounces <128 ounces per gal.
=
= 1.4 gallons of water needed to 7g Add 1.4 gallons of y i
treat 18 plants water and 4.2 ounces =

@

6 of product to treat
Ve Label rate is 3 ounces per gallon your plants.

1.4 gal. x 3ounces =4.2 ounces

Slide Inspiration: UF NE Green Team Comm. Hort. Group g




Quantities Too Small to Measure with Teaspoon

Convert to milliliters (ml)
1 fluid ounce = 29.6 milliliters (ml)

How much insecticide should be mixed into a full
16-ounce hand-held compressed air spray bottle to

0 : >
prepare a 0.5% spray solution” o
. Convert 0.5% to a decimal: m <)
S0, 0.5 +100 = 0.005 o/ <z

.com/p/SB07940M

\20

. 0.005 X 16 ounces of water = 0.08 ounces =

- 0.08 ounces X 29.6 ml =2.37 ml 10

- if you were trying to do teaspoons, this would be just under %2 -5
teaspoon. However, it becomes more important when you drop
below 1/4 or 1/8 teaspoon

Slide Inspiration: UF NE Green Team Comm. Hort. Group
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- Developed in 1950s to reduce pesticide
use, environmental contamination, &
pesticide resistance

- Combines cultural, biological, genetic,
mechanical/physical & chemical
controls

Objectives to:

- Reduce pest management expenses,
conserve energy, & reduce exposure
risks for people, animals & the
environment

| Integrated Pest Management

Photo: Andrew Koeser, International Society of

Arboriculture, Bugwood.org



Emphasis should be on preventative
practices like:

- Sanitation (e.g. weed control; plant
debris removal

- Proper fertilization
- Proper irrigation
- Proper pruning

- Etc.

Basically trying to create a strategy
combining the best tools (safest, most
effective, & most economical) to
manage pest or diseases

Photo: Andrew Koeser, International Society of

Arboriculture, Bugwood.org



Monitor & Identify Pests
Scout Pests Properly

Determine
action
guidelines

Prevent pest
problems

Use different
IPM practices
together

Slide Inspiration: UF NE Green Team Comm. Hort. Group



Photo: Stephen
— Fouch, Mich.
™ State Univ.
Extension

Scouting (monitoring)

» Must be systematic - weekly
typically optimal — why?

- Monitor pest outbreaks for
early detection & learn when
they most frequently occur

- Monitor pest densities or
disease severity

- Monitor for “natural

enemies”
. Look for the “unusual” - what

appears to be a problem



Scouting -
also take into account

Growth & health of plant
Weather conditions

Environment around
plants

Keep records of your
findings

Slide Inspiration: UF NE Green Team Comm. Hort. Group



The first step in an IPM program
ldentify Pests Correctly — why?

= Take the time for proper ID
» Labs
= Extension agents
» Consultants
= \Web or other reference sources
EDIS:
edis.ifas.ufl.edu

v Etate

COUNTY



http://edis.ifas.ufl.edu/

Chemical

IPM Management
Methods

Biological

Mechanical/Physical

Genetic

Cultural




IPM Management
Methods - Genetic

Example:

Plant breeding to be resistant
- Turfgrass

- Impatiens

- Crape Myrtle
- Etc.



Follow Control Action Guidelines - methods include
Cultural

Right Plant/Right Place * Prepare planting sites
Plant pest-resistant material Observe planting dates
Use pest free seeds & plants Be tolerant

o
MUICh LANDSCAPE PLANTS FOR SOUTH FLORIDA

Sanitize Equipment

. the Online Mar |4sn; sl Landscaping
Reduce compacted soil e byt et s nd o
h St ollege in Pa Imﬂ ch Ga I Florda
s Online Manual is an ev olving proje nder the
dar vardeopy N directorship of Ucunnment(hanum»ugo H.y,;.-., Ph.I
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* The Landscape Plants for South Florida (Sth €d.) books have arrived
L}

atPalm Beach State College

600000

http://www.plantbook.org



Cultural

Watering
You are trying to apply just enough to wet the root
zone <
1/2 to 3/4 inch wets our fine sands to about 12 |
or 14 inches - this should be the maximum
amount applied per irrigation
About 1 inch total, including rainfall per week

IS optimal
V?\ Newly planted material will require more until
. A established

bal 3 !
s N — ETE TN 3 - P




Follow Control Action H W
SALE wge

Guidelines
Mechanical/Physical Examples

« Chop out weeds, or remove
diseased branch

* Clean leaves & plant debris off
ground, etc.

» No scalping |
* No lion-tailing or hatracking | #%
trees or over-shearing shrubs js. . =
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Follow Control Action Guidelines
Biological Examples

* Release or conservation (protection) of
natural enemies like predator or
parasitoid insects or pathogens to
attack pest

* Treat only infested areas

»= Recognize all stages of beneficial
INSects

* Avoid broad spectrum insecticides
when possible

= Soil drench may be softer on
beneficials than leaf sprays

Photo: David Cappaert, Bugwood.org

Photo: Whitney Cranshaw, Colorado
State University, Bugwood.org
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Follow Control Action Guidelines
Biological — Beneflc:lal Insects

Whitney Cranshaw, Colorado State University, Bugwood.org
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Photo: Louis Tedders, USDA Agricultural Research Service, Bugwood.org



Follow Control Action Guidelines
Biological — Beneficial Insects

armyworm (caterpillar) | — Rep—— |

' Parasitoid wasp attacking fall



Follow Control Action Guidelines i
Biological — Beneficial Insects or pest?

°

Photo: John Ruberson, Kansas State University, Bugwood.org

Red Imported Fire Ants




Follow Control Action Guidelines

Chemical — Use of pesticides. They are not generally
considered “natural” control

* Biorational considered softer forms of pesticides

e

Examples

*"Insecticidal soaps & oils
=Bt

*Pyrethrum

Photo: USDA APHIS PPQ Archive,
USDA APHIS PPQ, Bugwood.org




More Control Action Guideline Terms

= Aesthetic Injury Level — how much damage q

will customer put up with

= Highly maintained landscapes have a lower
aesthetic injury level threshold

Another way to look at it — at what level does
the plant look so bad that treatment is
necessary?

Photo: USDA APHIS PPQ Archive,
USDA APHIS PPQ, Bugwood.org

= Treatment Thresholds — relates to the
number of pests on a plant or disease severity
that trigger your treatment. Example:
controlling ficus whitefly when you see the
Insect, but before the hedge defoliates



More Control Action Guideline Terms

* Timing — an example is when insects are still
young and numbers are low — like
caterpillars. Another example, applying
fungicide before symptoms are seen

= What if rain is headed in?
Answer — Washes off, and possible
leaching
= Eradication — try to wipe the pest out.
Almost always impossible
= Suppression — reduce pest numbers to
acceptable levels — not eradication — ficus
whitefly again is another good example

Photo: USDA APHIS PPQ Archive,
USDA APHIS PPQ, Bugwood.org




™= Southeastern U.S.
¢ Pest Control Guide for Nursery
EN Crops and Landscape Plantings

M o

https://content.ces.ncsu.edu/southeastern-us-pest-control-guide-for-nursery-crops-and-landscape-plantings



https://content.ces.ncsu.edu/southeastern-us-pest-control-guide-for-nursery-crops-and-landscape-plantings
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http://edis.ifas.ufl.edu/pdffiles/PP/PP12300.pdf

Levels of IPM -
again, lets review

Eradication — eliminating pest completely
Monitoring — observing a population
Prevention — stopping a pest population before it starts

Suppression — reducing pests to an acceptable level

Slide Inspiration: UF NE Green Team Comm. Hort. Group



Use integrated methods
combined into a strategy

Photo: Andrew Koeser, Internationa|
Society of Arboriculture, Bugwood.org

Photo: Scott Bauer, USDA Ag.
Research Service, Bugwood.org
Photo: USDA Agricultural Rese
Archive, USDA A
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Understanding Pesticide

Before pesticide  After pesticide Before pesticide  After pesticide
application application application application
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* The gene change or selection (red here) is induced by the pesticide
overuse and is the main reason for resistance developing

* Applying doses that are too low to kill most of the insects (sub-lethal)
also contributes in a secondary way

Slide Inspiration: UF NE Green Team Comm. Hort. Group



Red ucing ReSIStance

Hundreds of fungi, weed & insect species
worIdW|de have developed pesticide resistance

- Rotate products with different modes of action,
not just different names




Mode of Action Classification

IRAC

Insecticide Resistance Action Committee
The Key to Resistance Management
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ATTENTION:
This specimen label is provided for general information only.
« This pesticide product may not yet be available or approved for sale or use in your area,
« Itis your responsibility to follow all Federal, state and local laws and regulations regarding the use of pesticides.
« Before using any pesticide, be sure the intended use is approved in your state or locality.
* Your state or locality may require additional precautions and instructions for use of this product that are not included here.

» Monsanto does not guarantee the completeness or accuracy of this specimen label. The information found in this label may differ from the information found on the
product label. You must have the EPA approved labeling with you at the time of use and must read and follow all label directions.

* You should not base any use of a similar product on the precautions, instructions for use or other information you find here.
« Always follow the precautions and instructions for use on the label of the pesticide you are using.

cke313-23

ROUﬂd"P

PROConcentrate

The complete broad-spectrum post
industrial, turf and or

rgence professional herbicide for
ental weed control.

AVOID CONTACT OF HERBICIDE WITH
OR FRUIT OF CROPS, DESIRABLE PLAN
DESTRUCTION IS LIKELY TO RESULT,

GROUP _ HERBICIDE

EPA Reg. No. 524-529 2010-1
Read the entire labe! before using this product.
Use only according to label instructions.

Not all products listed on this label are registered for use in California. Check the registration
status of each product in California before using,

Read the "LIMIT OF WARRANTY AND LIABILITY" statement at the end of the label before
buying or using. If terms are not acceptable, retumn at once unopened.

THIS IS AN END-USE PRODUCT. MONSANTO DOES NOT INTEND AND HAS NOT REGISTERED IT

FAR RECARMIIATINN CEF INRIVINLIAL PANTAINER | ARFI FAR REPACKARING | IMITATINNG

EMS, EXPOSED NON-WOODY ROOTS
TREES, BECAUSE SEVERE INJURY OR

CAUSES MODERATE EYE IRRITATION
Avoid contact with eyes or clothing.

FIRST AID: Call a poison control center or doctor for treatment advice.
IF IN EYES | * Hold eye open and rinse slowly and gently with water for 15-20 minutes.

» Remove contact lenses, if present, after the first 5 minutes, then
continue rinsing eye.

* Have the product container or label with you when calling a poison control center or
doctor, or going for treatment.

* You may also contact (314) 694-4000, collect day or night, for emergency medical
treatment information.

« This product is identified as Roundup PRO® Concentrate Herbicide, EPA Registration
No. 524-529.

DOMESTIC ANIMALS: This product is considered to be relatively nontoxic to dogs and other
domestic animals; however, ingestion of this product or large amounts of freshly sprayed
vegetation may result in temporary gastrointestinal irritation (vomiting, diarrhea, colic,
etc.). If such symptoms are observed, provide the animal with plenty of fluids to prevent
dehydration. Call a veterinarian if symptoms persist for more than 24 hours.

Personal Protective Equipment (PPE)

Applicators and other handlers must wear: long-sleeved shirt and long pants, shoes
plus socks. Follow manufacturer's instructions for cleaning/maintaining Personal Protective
Equipment (PPE). If there are no such instructions for washables, use detergent and hot
water. Keep and wash PPE separately from other laundry.

Discard clothing and other absorbent materials that have been drenched or heavily contaminated
with this product's concentrate. Do not reuse them.

When handlers use closed systems, enclosed cabs or aircraft in a manner that meets the
requirements listed in the Worker Protection Standard (WPS) for agricultural pesticides
{40 CFR 170.240 (d) (4-6)), the handler PPE requirements may be reduced or modified
as specified in the WPS.

IMPORTANT: When reduced PPE is worn because a closed system is being used, handlers
must be provided all PPE specified above for “applicators and other handlers” and have such
PPE immediately available for use in an emergency, such as a spill or equipment breakdown.

| User Safety Recommendations |




- Hundreds of fungi, weed & insect species
worldwide have developed pesticide resistance

» Rotate products with different modes of
action, not just different names

- The larval, nymph or instars (juvenile stages) are
the most susceptible to chemicals




Horticultural soaps and oils

 Oll - light-weight and petroleum based
generally recommended i o

- Both work best when contact pests

- Once dried they have little effect on pest
or pollinators (bees) :

- Reasonable control of armored scales,

aphids, whiteflies, mites, and

caterpillars — usually with repeat

applications

. Can cause phytotoxicity if applied
during high humidity (oil) or high temps
I(_so_a)p and oil) (90°F on most labels as = -
Imit mm T




What About Bees?

» The western honey bee is the most
Important pollinator of many of our food
Crops

» Several ways to protect bees

- On many products, bee toxicity is contained
In the Environmental Hazards section of the
label

- Neonicotinoids (imidacloprid, dinotefuran,
clothianidin, thiamethoxam) have “bee
boxes” on the labels and are considered
highly toxic to bees

- Imidacloprid is the most commonly used of
the neonicotinoids

y
.
"
-y
"




Bee Advisory Box on Neonicotinoids

PROTECTION OF POLLINATORS

APPLICATION RESTRICTIONS EXIST FOR THIS PRODUCT BECAUSE OF RISK TO
BEES AND OTHER INSECT POLLINATORS. FOLLOW APPLICATION RESTRICTIONS
FOUND IN THE DIRECTIONS FOR USE TO PROTECT POLLINATORS.

Look for the bee hazard icon

in the Directions for Use for each application site for
specific use restrictions and instructions to protect
bees and other insect pollinators.

This product can kill bees and other insect pollinators.

Bees and other insect pollinators will forage on plants when they flower, shed pollen, or produce nectar.

Bees and other insect pollinators can be exposed to this pesticide from:

* Direct contact during foliar applications, or contact with residues on plant surfaces after foliar applications

e |Ingestion of residues in nectar and pollen when the pesticide is applied as a seed treatment, soil, tree injection, as well
as foliar applications.

When Using This Product Take Steps To:

* Minimize exposure of this product to bees and other insect pollinators when they are foraging on pollinator attractive
plants around the application site.

* Minimize drift of this product on to beehives or to off-site pollinator attractive habitat. Drift of this product onto beehives
or off-site to pollinator attractive habitat can result in bee Kills.

Information on protecting bees and other insect pollinators may be found at the Pesticide Environmental Stewardship website

at: http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx.

Pesticide incidents (for example, bee kills) should immediately be reported to the state/tribal lead agency. For contact in-

formation for your state, go to: www.aapco.org/officials.html. Pesticide incidents should also be reported to the National

Pesticide Information Center at: www.npic.orst.edu or directly to EPA at: beekill@epa.gov

Source: Merit Label: https://www.backedbybayer.com/-/media/PRFUnitedStates/Documents/Resource-Library/Product-Labels/Merit-2-F.ashx



Several ways to protect bees

= Try not to spray between the hours of 8:00
AM — 5:00 PM when bees are most active

- Bees fly when air temperatures are above
550 F or 60° F

- Try to avoid treating just before or during
flowering, or when you see bee activity

- Tank mixes tend to be more damaging than
single insecticides

- Longer lasting insecticide formulations or

microencapsulated formulations can be

more damaging




Pesticides Al’s considered less toxic to bees

Depends on how they are
used, of course

- Insecticidal Soap |

- Insecticidal Oll b

- Bt (Baclillus thuringiensis)

- Azadirachtin (neem)

- Spinosad (Conserve, etc.)

« Chlorantraniliprole
(Acelepryn)

- Acetamiprid (Tristar)

- Insect growth regulators

- Many miticides




Questions on |IPM?

Photo: Sturgis McKeever, Georgia Southern University, Bugwood.org



1. What is the formula for calculating
the area of a square?

. PIR?
. Length X Width
. 2PIR

. Length X Width X
Height

B~ W DN B



1. What is the formula for calculating
the area of a square?

. PIR?
. Length X Width
. 2PIR

. Length X Width X
Height
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2. What is the formula for calculating
the area of a rectangle?

PiR?
Length X Width
. 2PIR

Length X Width X
Height

> w e



2. What is the formula for calculating
the area of a rectangle?

. PIR?
. Length X Width
. 2PIR

. Length X Width X
Height

B~ W DN B



3. What is the formula for calculating
the area of a circle?

. PIR?
. Length X Width
. 2PIR

. Length X Width X
Height

B~ W DN B



3. What is the formula for calculating
the area of a circle?

. PIR?
. Length X Width
. 2PIR

. Length X Width X
Height

B~ W DN B



4. What is Integrated Pest
Management (IPM)?

1. Eliminate the use of
pesticides

2. Use safest, most
expensive strategy

3. Combine best, most
effective & safest
techniques into a
strategy

4. Use only low-toxicity
pesticides



4. What is Integrated Pest
Management (IPM)?

1. Eliminate the use of
pesticides

2. Use safest, most
expensive strategy

3. Combine best,
most effective &
safest techniques
Into a strategy

4. Use only low-toxicity
pesticides



5. After scouting, what is the
first step in an IPM Program?

1. Keep appropriate
records

2. ldentify pest or
problem

3. Control & evaluate
4. None of the above



5. After scouting, what is the
first step in an IPM Program?

1. Keep appropriate
records

2. ldentify pest or
problem

3. Control & evaluate
4. None of the above



6. Give examples of mechanical and
chemical pest management

1. Prune off infested branch
& spray remainder of plant
with pesticide

2. Release green lacewing
larvae

3. Drench soil around the
plant with an insecticide

4. All of the above



6. Give examples of mechanical and
chemical pest management

1. Prune off infested
branch & spray
remainder of plant with
pesticide

2. Release green lacewing
larvae

3. Drench soil around the
plant with an insecticide

4. All of the above



/. Insecticidal Soap

1. Kills via contact

2. Gives excellent control
after drying

3. Control scale, whitefly and
caterpillars

4. Both1l &3



/. Insecticidal Soap

1. Kills via contact

2. Gives excellent control
after drying

3. Control scale, whitefly and
caterpillars

4. Both1& 3



8. Is it possible to completely
eradicate most pests?

1. Yes
2. No



8. Is it possible to completely
eradicate most pests?

1. Yes
2. No
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