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41 AAUGO 1T AEAAOEOQOAO
A Know the different categories of pesticides
A by a few different ways of classifying them
A Understand how pesticides are applied
A Understand key aspects of pesticide use and
stewardship for reducing negative side effects

A Understand the regulation of pesticide sale and use in
lllinois

This lecture is not a substitute for Pesticide Applicator
Training programs. See
http://web.extension.illinois.edu/psep/for information on
the lllinois Pesticide Safety Education Program
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What | will cover

A Insecticides, fungicides, herbicides,

T Formulations

I Modes of actions and resistance management

codes

" Residual activity or not

' Selective or broagpectrum (norselective)
I References for recommended uses

|
I Systemic onot
|
|

A Sprayers and other application equipment

I Pesticide placement

I Coverage
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~ A Pesticide stewardship
a I IPMc agricultural practices, scouting, models, and more
I Resistance management

I Environmental protectiom to prevent drift, runoff,
leaching, pollinator losses, and more

I Human healtht pesticide registration, protective
equipment, label restrictions, REFIs, and tolerances

A US and lllinois regulation of pesticides
I US EPA and IL registrations
I RestrictedUse versus General Use pesticides

I Applicators and Operators
A Private Pesticide Applicator licensing
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Alnsectludes fungicides, herbicides, bactericide:
v NERSVUAOARSaZ Iyu)\Y)\O

A All are regulated as pesticides under FIFRA, the
Federal Insecticides, Fungicides, and
Rodenticides Act of 1947 (amended in 1972 an
1996)

A Remember that we categorize a chemical
according to what we have manufactured it to
At X O0dzit S YR  OKNEP

other kinds of organisms.
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Formulations

~ A Active ingredientg the stuff that does the
killing ¢ are not usually applied in pure form

AtKSe I NB YAESR gAlK

during mixing and loading, allow uniform

dispersal in water, and providefarmulation
that is convenient to handle
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A Dusts A Emulsifiable concentrates

I Sevin 5D I Brigade 2EC
« A Granules A Soluble concentrates
/ i Lorsban 15G i Belay 2.13SC
A Wettable Powders
i Brigade 10WP Liquid formulations that are diluted
A Water-dispersable and water in water either become suspended
soluble granules or dissolve in water. Numbers that
A Water soluble powders are part of the label name

represent the number of pounds of

active ingredient per gallon of
Dusts and some granules are  formulated liquid product.

applied dry; the other
formulations s are mixed with
water. Constant agitation is
required for products that do not
dissolve. Numbers represent
percent active ingredient by
weight in the formulated product.

(And there are additional formulatio
types.)
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Chemical names, common names,
and trade names

A Chemical name A Chemical name
i 1-naphthyl i dimethyl aR3S4SRS7aS
methylcarbamate 85 1(?? 1c(1)85 10bR)- 10-(acetyloxy)
3,5-dihydroxy 4-
A Common name (152565859R 119 - 2-hydroxy
I carbaryl 11-methy} 5,7,10trioxatetracyclo
A Trade name [6.3.1h(¥v|6.09{E2]dEc))dec- S—f%n—I Ig)—yl]—
. : - 4-methyt 8-{[(2B- 2-methylbut- 2-
| 451?(’;'” eEiSWP, Sevin enoyl]oxyloctahydrelH-furo

[3',4":4,4a]naphtho[1,&c]furan-
5,10a(&)-dicarboxylate

A Common name
I azadirachtin

A Trade name
I Neemix 4.5



RESTRICTED USE PESTICIDE

Toxic to fish and aquatic organisms.
For retail sale to and use only by cerdified

applicators,
direct supervision and only for the uses covered by the certified applicator's certification.

or persons under their

ZF
Brig

Active Ingredient:
Bifenthrin: (2 methyl[1,1"-biphenyl]-3-yl)
methyl 3-(2-chloro-3,3,3-trifluoro-1-propenyl)-
2,2-dimethyl-cyclopropanecarboxylate® .............. 25.1%

Insecticide/Miticide

By Wt.

Other Ingredients:™ ..o _74.9%
100.0%

This product contains 2 pounds aclive ingredient per gallon.

TS IBOMers 9706 MINETUm, Irans Somens 3% maxinum.

“*Contains xylena range aromatic solwents.

EPA Reg. No. 279-3313 EPA Est. 279-NY-1

BRI

L-WEATHER FORMULA

ade-c

If Inhaled: Move person to fresh air. If person is not breathing, call 911 or
an ambulance, then ?me artificial respiration, prﬂlﬂrahlg;‘tﬂ' mouth-to-
routh, i possible. Call a polson control center or doctor for further treat-
ment advice

If in Eyes: Hold eye and rinsa = and ge with water for 15-
20 minutes. Mﬂmﬁl&nl lenses, Imtgsant, ghﬁ’ma first 5 minutes,
then continue rinsing eye. Call a poison controd center or doctor for treat-
ment advice.

If on Skin or Clothing: Take off contaminated clothing. Rinse skin imme-
diately with plenty of water for 15-20 minutes. Call a pokson control cen-
ter or doctor for treatment advice.

HOTLINE NUMBER
Have the product container or label with you when calling a poison con-
trol center of doctor, of going for treatment. You may also contact  1-800-
331-3148 for emergency medical treatment information.

MNote to Physician:

This product is a pyrethroid. If large amounts have been ingested, the
stomach and intestines should be evacuated. Treatment is symplo-
matic and supportive. Digestible fats, oils, or alcohol may increase
absorplion and s0 should be avoided. Conlains petroleum distillate -
vomiling may cause aspiration pneumonia.

<



Modes of action, insecticides

A Most are nerve poisons

I Interfere with acetylcholinesterase or with sodium channel ion
exchange to trigger tremors and death

A Are poisonous to humans but our exposure is less and our detoxification
systems are different
A Others are inseespecific pathogens or pathogen products,
synthetic versions of arthropod growth or molting hormones, or
compounds that interfere in a different way with insect
physiology.
A IRAC numbers

I Insecticide Resistance Action Committee (IRAC) numbers on
AYaSOUAOARS O2yulAYSNI tlFoSta A
the active ingredient. To slow development of insecticide resistance
In insects, do not use insecticides with the same IRAC number
repeatedly

I Seehttp:// www.iraconline.org/content/uploads/MoA
classification.pdf
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http://www.irac-online.org/content/uploads/MoA-classification.pdf

Modes of action, fungicides

A 12 mode of action groups of fungicides (with several subcategorie
In most) are recognized by the Fungicide Resistance Action
Committee

I See
http:// www.frac.info/publication/anhang/FRAC%20Code%20List%2(
013-update%20Apri013.pdf

I Fungicide Resistance Action Committee (FRAC) numbers on fungici
O2yiUlFAYSNI £l oSt a AYRAOLI 0S GKS
Ingredient. To slow development of fungicide resistance in pathoger
fungi, do not use fungicides with the same FRAC numdmeratedly

i Many older protectant fungicides (Captan, for example) act in multip
ways to prevent fungal infections, and pathogenic fungi have not
developed resistance to them

4

A Practically FTdzy IAOARSa FNB 2FuSy OA
GSN)} RAOI yiasé
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http://www.frac.info/publication/anhang/FRAC Code List 2013-update April-2013.pdf

Modes of action, herbicides

A Over a dozen modef action groups oherbicides
| (with several subcategories in most) are recognized |
the HerbicideResistance Actio@ommittee

T Seehttp:// www.hracglobal.com/Portals/5/moaposter.pdf

A HRAGwumbers

I HerbicideResistance Action CommittgelRAChumbers
onherbicide containef 6 St a AYRAOFUS
I OUAZ2Y 3ANRdzLE F2NJ 0KS | Ou
development of herbicideesistance irweeds,do not use
herbicideswith the sameHRAGQwumber repeatedly

| H S |
H H H . = RI
llinois Migrant Council D J=§
EXTENSION



http://www.hracglobal.com/Portals/5/moaposter.pdf

How long and where?

-

- A Residuahctivity
I May range from hours to years
I Differs with temperature, moisture, and light

A Systemic onot

I Is the pesticide taken into the vascular system o
the plant and transported to other plant organs
(roots to leaves or leaves to roots)

AAdmire {midacloprid)
ARoundup (glyphosate)

) “ © ?w
- - - : ':
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Selective versus broaespectrum

/A Selective within a group of target organisms
| I Kills some kinds of insects but not others

A Bacillus thuringiensiéBT) kills Lepidopteran larvae, not other
Insects

Aal ye 20KSNJ SEI YL SaT aS@§HSu} ¢
pesticides
I Kills some plants but not others

A 2,4-D kills broadleaf plants, not grasses

A Some pesticides are acutely toxic to a wide range of
organisms

I Methyl bromide (a fumigantq kills insects, fungi, weed
seeds, and people at commonly applied doses

, H 5 |
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How do you know what to spray against what
pest in a given crop?

A Midwest Tree Fruit Spray Guide
T http:// www?2.ca.uky.edu/agcollege/plantpathology/ext files/PPEShtml/MwTreeF
ruitSprayGuidelD92.pdf

A Cornell Production Guide for Organic Apples

I http:// nysipm.cornell.edu/nysipm/organic _quide/fruit_org guide.asp

A Grower's Guide to
Organic Apples

:ILLINOIS,
llinois Migrant C;uncil ~—— FARMI:QS >
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http://www2.ca.uky.edu/agcollege/plantpathology/ext_files/PPFShtml/MwTreeFruitSprayGuideID92.pdf
http://nysipm.cornell.edu/nysipm/organic_guide/fruit_org_guide.asp

-
-

015 Midwest
E g;:gz'::;;""mape Spray Guides for Small Fruits

poye A Midwest Small Fruit and Grape

Production Guide for S p ray G u I d e

Orgamc Blueberries
https:// ag.purdue.edu/hla/Hort/Documents/ID

169.pdf
A Cornell Organic Production Guides
(blueberries, grapes, strawberries)

http://nysipm.cornell.edu/organic quide
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https://ag.purdue.edu/hla/Hort/Documents/ID-169.pdf
http://nysipm.cornell.edu/organic_guide/

&1 O 6ACAOAAI AO 8
Midwest Vegetable Production Guide

A Midwest Vegetable ProductioBuide
I http://mwveguide.org

Al 2Ny Sttt Qa hNAEBFYAO t NPRRdzO

I http:// nysipm.cornell.edu/nysipm/organic _guide/veq _org _quide.asp

2012

Production Guide for
Organic Cole Crops

:ILLINOIS,
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http://mwveguide.org/
http://nysipm.cornell.edu/nysipm/organic_guide/veg_org_guide.asp

Production guides and spray guides are
COAAOh AOO 8

2AAA OEA |1 AAAl AT A Al
A Target pestg sometimes too inclusive

A Rates: Never exceed maximum rates

A Environmental cautions

I Blooming_crops or weeds, pollinators, water quality, winc
aLISSR F YR RNA TG Xk YR Y2ZN

A PHIc preharvest interval
A REK re-entry interval

A Worker Protectiort training, signage, personal
protective equipment

, H 5 |
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: - How are pesticides applied in fruit and
" vegetable production?

A To soil as fumigants

A To stems, leaves, and fruits for knockdown,
residual, or systemic activity

A To closed spaces as fumigants to disinfest
produce after harvest

. “ ® i
. . . — |
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Soilapplied & seedtreatment insecticides
and fungicides

A Soilapplied for residual control:

I Applied to kill insects or inhibit fungi in treated soll at
time of application and for a period up to several weeks

later; incorporated (at least lightly) or injected to mix
with soll

I Insecticides sometimes applied at planting for control of
rootworms, cutworms, wireworms, grubs, seed and root

maggots, etc. in field crops, vegetables small fruits,
gardens

A Examples:
I Organophosphates: Lorsban/Dursban, Counter, Diazinon
I Pyrethroids: Force, Fortress

A Band applications instead of broadcast applications are most
common in crops

H 5 |
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Sollapplied & seedtreatment

Insecticides

. A Soitapplied residual insecticides

' I Typically have (or should have) hides of (very

roughly) 30 to 90 days

I Typically are low to very low in water solubllity (so
that they do not leach out of the treatment zone In
spring rainfall)

I Are not bound too tightly to soil particles as to be
unavailable in contact with insects

I Historic problems have included tayreat persistence
(aldrin, dieldrin, heptachlor, chlordane, and other
organochlorines) and togreat solublility (Temik)

!I 5 |
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Seedapplied residual insecticides and

fungicides
I Insecticides and fungicides applied to seed at seed comp:
facility or as a plantebox mixture

I Kill insects that feed directly on seeds and belgnaund
portions of seedlings

A Common seed protectants have included diazinon, Lorsban, linda
and permethrin

A Targets: seedcorn maggot, other seed and root maggots, wirewor
white grubs, seedcorn beetles

I Prevent infection of seeds and seedlings by-lsorhe fungal
pathogens (damping off)
A Captan and several newer fungicides

I |IF effective, seed treatments are appealing because they |
a lot lesesticide than band or broadcast applications

!I 5 |
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Treated seeds are also coated with
R&Sa X R2 y2i FTSSR 1
animals.

’ ’
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A Soilapplied for systemic uptake

I Applied at planting or transplanting or later as a drench or in irrigatior
water

i LYASOGAOARSE X ! RYANBE tfl dAydy
i CdzyaAOARSa&a X wWAR2YAf D2fR
i Controlusuallybegins a few days after application and persists 2 to 4

weeks; somewhat dependent on precipitation; neonicotinoids used
around trees and shrubs may remain active for a year or more

A Seedapplied for systemic uptake

[ Systemic insecticidal seed treatments are sold under the
trade names Cruiser, Gaucho, and Poncladl are
neonicotinoids

A On_sweet corn and cucurbit seed (as well as corn and soybean
aSSRauv X GFNBSOa AyOfdzRS O2NYy
leafhoppers, and aphids fordl3 weeks after seedling emergence

A Persistence and otfarget movement may pose risks to

pollinators, especially for vast acreages planted to corn and
soybeans

[ Apron @Gfungicidal seedreatment on sweet corn to
reduce damping off



Soll fumigants

A Primary fumigant against insects, pathogens, and weeds i
the soll has been methyl bromide

Applications usually made to raised beds tarped with plastic (fc
specialty crops)

Fumigant gas kills organisms present at the time of fumigation;
dissipates in a few days

Cost = several hundred dollars to >$2,000 per acre

LY L[Z ONRLA INBX aLX adAodzZ i
tomatoes

Soil fumigation is rare in IL, but in FL, TX, and CA (and a few
other areas), fumigating before plantlng h+gh|ue fruits and
vegetables is common.

Phaseout of methyl bromide because of its ozodepleting
effects presents a major challenge

. . 'l
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Preplant burn-down (nonselective)

herbicides

A Gramoxone and Roundup

PUAL N TOOMN

RESTRICTED USE PESTICIDE

DUE TO ACUTE TOXICITY
FOR RETAL SALE TO AND USE OMLY BY CERTIFED APPUCATORS OR PERBONS UNDER THER DIFECT SUPERVISION
AND OMLY FOR THOSE USES COVEFED Y THE CERITE KD APV ICATON™S CERTS ICATION

€ GramoxoneSL

?
syngenta.

Herbicide

A Wood, Grass, and Harvest Ad et o erderade b chgarta buspe
f e Que sl copipun & unded on
Desiccant/Doloiart Harbicide detalie. 8 you do et o the bl
Active Ingrodhent: find someone 10 explan ¢ 1o you 0 detad )
'
Par NEVER PUT INTO FOOD DRI OR OTME
- “ ummm‘nnwn TEMENT
ity 0.1% SYMPTOMS AR PHIOUONGED ANO PANS UL
Omher Ingrechents 60 o « DO NOT USE OR STORE ¥ OR AROUND
Totak 100.0% « DO NOT FEMOVE CONTINTS CRCEFT FOR
anu PRODUCT 8 FROM T
« . - . s ]
oy et~ ALLKTMNG AGUNT Whach 1AS 6 LN ADDLD
B et e L R mh“ 100-1217
SRSREE SN S e
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Preplant and preemergence selective
herbicides applied to soll

~ A Preplant, incorporated
' | Atrazine in sweet corn
A Preemergence, applied to the soil surface

after the crop is planted but before it
emerges (may also kill small, emerged weeco

I Lexar or Lumax in sweet corn (praxes that
contain metolachlor, atrazine, and mesotrione)

, H 5 |
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/ Postemergence herbicides

0

/

V7 Al
/
f
i

A Selective
| | Callisto, 2,4D, and Aim Iin sweet corn
Ab2yaSt SOGAGBS SEOSLII i
I Roundup on RounduReady sweet corn
\ A Nonselective but applied in a selective manner

I Roundup or paraguat (or other products) applied
with shielded sprayers between crop rows or beds o
In sprays to tree rows but without contact on green

tissue
[ B
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Ill. Foliar-applied insecticides

CAC2t Al NB2G WE2 ONlyaSOUAOAF
no residual control intended)

I Very few Insecticides are applied with the intent that
they NOT last at least a few days, but insecticides th
Kill only the insects that are present at the time of
application or persist for only a short time include:
dormant oils, soaps, pyrethrins, and malathion.

I Most insecticides that break down rapidly have short
preharvest intervals this can be especially important
In fruits and vegetables where control may be
necessary right up to the time the crop is picked.

APHIS are related to rate of breakdown and residues on
ONRLJA X bh¢ alF Fsae u2 | LJLJE
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Foliar-applied insecticides

AC2f Al NI NBaARdzrf AyasSodi
~ insecticides to plant foliage, by aerial or ground
sprayers, are intended to last for a few to several
days as residues on plant foliage

I Most last from 3 to 10 days as effective residues

I Treatments remain effective if sprays dry before
rainfall of up to 1 inch (generally)

I In general, most foliar residual sprays are effective as
O2y il OG0 LIR2Aazya X AyasSoi
surfaces are killed when insecticides are absorbed
0 KNRPdZAK GKS AyasoiQa oOdz
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- Pesticide sprayers

At the smallest
scale, pumpup
canister sprayers,
hand-pump
backpack sprayers,
and gaspowered
backpack mist
blowers are low

. X BEST-B78 M
cost options.
[ s
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15- to 30-gallon small tank
sprayers powered by a 1lt
battery can be mounted on-4
wheelers or utility vehicles. Small
pull-behind or 3point hitch
mounted boom sprayers may be
appropriate for larger acreages of
low-growing vegetable crops.

: ILLINOIS,
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For growers with a few acres of sweet corn, a Hgly sprayer that can pass through
rows even when corn is 4 to 6 feet tall is usually a necessary investment. For orch
and vineyards, an airblast sprayeeither a pultbehind or 3point hitchhrmounted
model¢ becomes a necessity as plants become large enough that spray penetratic
Ayiuz GKS LI Fyd OF y2LJe NBIj dzaA NBXaad timéh NJ | 2
consuming to treat lots of trees effectively with a hasyrayer, and applicator
exposure is also a concern.




~ Foliar (and fruit) applied fungicides

A Many! See the tree fruit and sméilit spray
guides and the vegetable production guide

AdGt N2UOSOUOIl yié @S NA dza
\, A Coverage is extremely important




. Systemic insecticides and fungicides
~applied to foliage

A Movento in apples for woolly apple aphid
control

A Fontelis in apples for apple scab control

: LLINOIS
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Aerosol space sprays

CA9EIlI YLX S&a AyOfdzZRS do2Y
. O2YyUNRf Ay LI O1TAY3I K2,
usually pyrethrins or pyrethroids with short
residual and low toxicity

AcKSaS IINB y2i FdzyA3aly
IS dispersed in very small droplets of liquid that
float through the air and deposit on exposed
adzNF Il OSa oAy Of dzZRAYy 3 A
not move as a gas into closed spaces such as
cabinets, drawers, etc.

!I 5 |
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Space ancommodity fumigants

A Examples: methyl bromide, phosphine,
chloropicrin, sulfuryl fluoride, and even carbon
dioxide.

A In agriculture, used to disinfest stored grains,
flour, flour mills and other food processing
plants, and ripe fruits and vegetables
(Mediterranean fruit fly and similar pests).

A In general, fumigants are EXTREMELY toxic an
require special training and equipment for safe
handling

/
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