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Introduction

Pesticides are valuable additions to the box of
tools available to pest managers. However, they
should be considered as one part of the total

integrated pest management (IPM) plan rather than
the only solution. Pesticide failure can occur for a
variety of reasons:

* Improper pest identification (incorrect pesticide
selection)

* Incorrect pesticide dosage

* Improper application timing

« Pesticide does not reach target pest

» Unfavorable environmental conditions
« State of poor pesticide condition

* Pesticide resistance

Improper Pest Identification —
Incorrect Pesticide Selection

Accurate pest identification should be the first
step. Being able to accurately identify pests requires

patience and practice. Subtle differences among pest
species may often lead to a false identification. For
example, control methods vary for different species
of grassy weeds. Although they may have common
features, such as parallel veins and round stems,
crabgrass and bermudagrass control tactics are not
always the same. Crabgrassis an annual, while
bermudagrass is a tougher-to-control perennial with
vegetative rhizomes and stolons. Although some
postemergence herbicides may control both species,
preemergence herbicides will only reliably control
crabgrass.

Figure 1. Mites are extremely small and difficult to
distinguish among species. Credits: J.L. Castner UF/IFAS

Likewise, different species of mites (Figure 1)
can be difficult to distinguish from one another
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Use pesticides safely. Read and follow directions on the manufacturer'slabel.
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because of their extremely small bodies. However,
the pesticides selected to control different mite

species can vary. An example would be pesticide
selection for the control of spider mites and rust mites

in citrus.

Regardless of the pest class, making an accurate
identification is critical. University of Florida's
Institute of Food and Agricultural Sciences offersa
variety of servicesto help determine the cause of plant
problems and can provide pest identification through

the Florida Plant Disease Clinic Network
(http://plantpath.ifas.ufl.edu/pdc/Default.htm).

Incorrect Pesticide Dosage

Several reasons may account for this problem.
Application equipment should be properly calibrated
to deliver aknown volume. Underdosing can be
expensive because retreatment may be necessary. On
the other hand, overdosing is aviolation of the
product's label wording. Keep in mind that the rate
listed on a product label as controlling one specific
pest, will not necessarily be the amount needed to
control other species (Figure 2).

brown soft scale (California and Arizona only)

California red scale (California and

Arizona only)

Target Pests (Ib/acre)
aphids  (including  brown scale insects, including, but not 1.33-4.67
citrus aphid), limited to:
grqcchnppnrc £H black scale
katydids brown soft scale
Lepidopterous larvae, such California red scale (except
as: California and Arizona)
avocado leafroller chaff scale
cutworms Florida red scale
fruittree leafroller long scale
orange dogs purple scale
orange tortrix snow scale
western tussock moth thrips (except California and
mealybugs (except California Arizona)
and Ari7nna) .

[l citrus rust mites (2) (Florida dnd Texas only) | 267-467 |
mealybugs (California and Arizona only) —=686—
thrips (suppression) (California and Arizona only)
black scale (California and Arizona only) 533-80

Numbers in parentheses (-) refer to Pest-Specific Use Directions.

Figure 2. Product rates often vary by pest species. Credits: CDMS

Improper Application Timing

Apply the pesticide to the life stage of the pest
that is most susceptible to the effects of the pesticide.
Generdly, herbicides are most effective on small,
early stages of weed growth. Many insecticides are
effective on insect larvae or nymphs, but not on
adults. Some pesticide labels will list their rates based

upon growth stage or size (Figure 3).

Another potentia problem involving timing isan
application that takes place after the infiltration or
departure of a pest. An application of a protectant
fungicide will provide little, or no, control of a plant
pathogen that has already invaded its host plant.
Many labels will instruct that applications should
begin prior to the onset of infection.

Figure 3. Product rates may vary according to pest growth stage or size. Credits: CDMS

X P—— [BASAGRANRATEY PER ACRE [

WEEDSICONTROLLED; (tnelud I 1 pint per acre l l 1.5 pints per acre | 2 pints per acre |

ALS and triazine resi biotypes) P P 1 P P
Leaf Stage Height Leaf Stage Height Leaf Stage ::::r:m

Anoda, Spurred E - Upto6 3 6-8 4"
Balloonvine 24 2 4-6 3"
Beggarticks Upto6 6" 6-8 8"
Bindweed (Field, Hedge)s - = - 10"
Buckwheat, Wild Upto4 3" 4-6 5*
Canada Thistle7 = = Sto-bud-stage
Cockleburzs 24 4 26 6" 6-10 10 T
Croton, Tropic St » = =+
Dayflower 5 Upto6 4" 6-10 8"
Devilsclawz = - = Upto6 3"
Eclipta = Upto6 2" Upto 6 2°
Galinsogas = - - Cotyledon to 6 25
Groundsel, Common - - = - - 3"
Jimsonweed Upto4 4" Upto6 6" 6-10 107
Ladysthumb Upto4 42 Upto6 6" 6-10 10
Lambsquarters, Common34 Upto4 1 Upto6 1.5" Upto6 2°
Marshelder = = Upto4 2" Upto8 4"
Mayweed/dogfennel = 27 - ar
Morningglory1o (smallflower. 4 47 4 4"
cypressvine only)
Morninggloryio - = 4 4" 6 6"
Mustard, Wild Upto4 2% Upto6 4" 6-10 8"
Nightshade, hairy12 - = - - 2-6 4"
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Pesticide Does Not Reach Target
Pest

Sometimes pesticide applications aren't effective
because the pest isin a difficult-to-reach location that
isdifficult for the pesticide to reach. Many insects are
|located on the underside of leaves, under bark or soil,
or within stems and fruits (Figure 4). When insects
are on leaf undersides, applicator sprays must be
directed at those areas to have an effect.

Figure 4. Pests like the lesser cornstalk borer can be
located in difficult-to-reach places. Credits: J.L. Castner,
UF/IFAS

After application, some pesticides must be
watered, by either rainfall or irrigation, into the soil
zone where underground insects are feeding. Read
the label for maximum product efficacy (Figure 5).

control is not maximized. Windy conditions can
cause pesticides to drift from their intended sites and
can aso result in damage to desirable plants. (Figure
6). Injuries of this sort are subject to legal penalties
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Figure 6. Organo-auxin herbicide injury to squash. Credits:
UF/IFAS Pesticide Information Office

State of Poor Pesticide Condition

Under some conditions, some pesticides can
changeinto aform that is not effective. The age of the
pesticide, moisture, and temperature extremes are the
primary factors responsible for chemical reactions
which alter the formulation's active ingredient,
rendering them ineffective. Moisture is generally a
problem when dry products are stored in bags or
containers that have not been adequately sealed.
Statements on the product's label often instruct the

TURFGRASS
Apply the recommended rates using pressure-type equipment in sufficient spray volume for thorough coverage and thatch penetration.
QUARTS OF

CROP PEST SEVIN SL PER ACRE SPECIFIC DIRECTIONS
Turfgrass: Ants Lucerne moth 2t04 For Armyworm, Cutworm, and Fall Armyworm
golf turt, Armyworm Millipedes Contrql: Do notl i(rigate t(eatgd areas for 24 hrs.
sports fields, | Centipedes Mosquitoes (adults) following insecticide application.
domesticand | chiggers Scarab beetle adults (1 1/21031.02 Pl Biseil MR tios i GIE (1818 LU
lawns, cem- | cutworms (such as May beetle, per 1000 %) the soil surface. Water or irrigate turfgrass soon
eteries, parks, | EAWigs June beetle, ater treatment.
campsites Essex skipper Japanese beetle, Repeal applications as necessary up to a total of
and recre- European chafer green June beetle) 4 times per year but not more often than once
ational areas. | Fall armyworm Sowbugs every 7 days.

Fiery skipper Spittlebugs

Rracchannare Cnrinataile

Figure 5. Some labels recommend watering to move a product to the pest's location. Credits: CDMS

Unfavorable Environmental
Conditions

Aside from the examples above, most pesticides
should not be applied just prior to or during rainfall.
Rain washes pesticides off foliage before they have
time to take effect. High temperatures, lack of
moisture, and both acid and alkaline soil pH produce
thicker cuticle formation on the surface of weeds.
Thick cuticles prevent herbicide uptake, thus weed

user not to store the product in extreme heat (Figure 7
on page 4). Heat may also cause volatilization of some
pesticides if their containers are not adequately

sealed. Such statements are found in the " Storage and
Disposal” section of the product labels.

Pesticide Resistance

Pesticide resistance does not occur as often as
some applicators may think. Although there are
documented cases of more than 500 arthropod, and
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STORAGE

STORAGE AND DISPOSAL

Do not contaminate water, food or feed by storage or disposal.

Store-urmused-SEviN=-bramdaF-Carbaryi-ir

PN =)

fefde-irrorigirat-corainer only, in cool, dry area out of reach of children and animals.
Do not store in areas where temperatures frequently exceed 100° F.

I£ $oi . bafor TSN
& S o

{estiie Equipment.

Figure 7. Storage statement regarding high temperature. Credits: CDMS

200 fungi and weed species, this is not the most
common reason pesticides fail. Resistance often
develops in pest populations that have been
repeatedly treated with a single pesticide.
Development of resistance in pest populations may
sometimes be averted or delayed by avoiding the use
of persistent pesticides, reducing the number of
treatments and alternating pesticide modes of

action.

Summary

There are many factors responsible for a
pesticide's failure to controlling a pest. Although
there are additional reasons, most often some type of
human error isinvolved. Some failures can be
avoided by ssimply following the product's |abel
directions. Use common sense; read and follow all
labels.
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