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Why Resistance Management?
Less Reliance on Broad Spectrum Pesticides

Modes of Action are very specific which helps
beneficial species but might allow for
resistance to occur faster.

Loss of older chemistry and less options to

rotate to or use.

Less R&D by companies fewer new
chemistries available to combat new resistant

species.
To much reliance on ;Qecific MOA.
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Pesticide Resistance Management
Labeling

Mandatory in Canada

First published in a PR-Notice in 2001
suggesting Registrants include resistance
management wording and adding Mode of

Action Numbers to labeling.

Standardizes format for MOA numbering on
labels.

Originally included chart of all pesticide types
of MOA but now references web sites.
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Where to Find MOA Charts

« HRAC http://www.hracglobal.com/
e |IRAC http://www.irac-online.org/
 FRAC http://www.frac.info/frac/menu.htm
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La prevension ¥ el control de las resistencias

Confirming Resistance

The Herbicide Resistance Action Committee (HRAC) is an international body founded by the
agrochemical industry as part of the GCFF organization,

The aims of HRAC have the general purpose of supporting a cooperative approach to
the management of herbicide resistance.

HRAC is keen to support the establishment of a worldwide herbicide resistance database. With this
aim in mind, HRAC is supporting the worldwide survey of resistant weeds initiated by the Weed
Science Society of America, The Intermational Survey of Herbicide-Resistant Weeds is being
conducted by Ian Heap and is located at hifp: /fwwiw weedscience .com/
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HRAC |Mode of Action Chemical Family Active Ingredient |WSSA
Group Group
Inhibition of acetyl Aryloxyphenoxy- clodinafop-propargy!

A |CoA carboylase proplonate cyhalofop-butyl 1

(ACCase) ‘FOPs’ diclofop-methy|
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Insecticide Resistance Action Committee
Resistance Management for Sustainable Agncwivre and Impraved Fublic Health
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@ IRAC holds 44th IRAC International Conference

The d4th meeting of IRAC International was held at the end
of March/beginning of April and consisted of a mixture of
concurrent IRAC working group meetings and reviews, a
N rneeting of the Executive Cornrittee, IRAC Espafia and an
Quicklinks: international session which included presentations from local
Spanish experts, The meeting also was an opportunity to
»» Introduction to IRAC celebrate the 25th anniversary of the formation of IRAC and
. . was arguably the most successful ever with an attendance
»> IRAC Cammittes Information of 45 international delegates... read more

» Links to Further Information

Site Map
Set Support

»» IRAC/Croplife Booklet @ Mew country groups for France and Argentina on the horizon

Strong interest has been shown in forming new IRAC Country Groups in France and Argentina, Discussions are under

> Launch of New [RAC Websits way and potential members have been contacted to determine interest

Mext Event: @ Try the new eTool: IRAC eMethods

) . &4 new online tool called eMethods is now awailable on the IRAC website, This makes it easier to select the appropriate
»» Indianapolis, USA, December susceptibility test method taking account of pest, life stage and MOA, The plan is to extend this to include other

13-17, 2009 ) non-IR&C methods for reference where IRAC methods are nok vet available
Entormological Society of

Armerica

Full Diary

eTools Moh Resources

Help us help you: ) ) . L .
IRAC are in the process of developing a suite of eTools to | & full listing of all the Mode of Action docurments can be

help in the comrmunication and education of good IRM | found wia the link at the bottomn of the panel.

practices, Availble so far is eConnection, the quarterly

IRAC Mewsletter and eClassfication which provides quick

e ; : access into the IRAC Mod Classifcation scheme through a acaricide MOA Poster Aug 09
eForum (Discussion] series of drop down rmenus. Links to both eTools are given

B eLibrary (Bookmarks) below, General MOA Poster (2007

O eMetwork (Contacts)

Which new eTool would you like
to see nexty

I_RAAC' = L Lepidoptera MOA Poster Oct 09

Sponsors
Mof Structures Poster (w2.7) Oct 2009

*Mc syng'enta eConnection eClassification Sucking Pest MoA Poster ¥5.9 Sept 09

Chemtura Wihitefly MOA Poster (2007)
= \"\-—-— .

»>Latest issue of eConnection<<

":%-j Bayer CropScience

Full Listing of IRAC Mod Cocuments

e W T W T




IRAC Mode of Action Classification v 6.3, July 2009 1

Main Group and
Primary Site of Action

Chemical Sub-group
or exemplifying
Active Ingredient

Active Ingredients

1" 1A

Acetylcholinesterase Carbamates Alanycarb, Aldicarb, Bendiocarb, Benfuracarb, Butocarboxim,

(AChE) inhibitors Butoxycarboxim, Carbaryl, Carbofuran, Carbosulfan,
Ethiofencarb, Fenobucarb, Formetanate, Furathiocarb,

Nerve action Isoprocarb, Methiocarb, Methomyl, Metolcarb, Cxamyl,
Pirimicarb, Propoxur, Thiodicarb, Thiofanox,

{Strong evidence that Triazamate, Trimethacarb, XMC, Xylylcarb

action at this protein is 1B

responsible for insecticidal | organophosphates Acephate, Azamethiphos, Azinphos-ethyl, Azinphos-methy,

effects} Cadusafos, Chlorethoxyfos, Chiorfenvinphos, Chlormephos,

. Chlorpyrifos, Chlorpyr_lfogmetrm_ Coumaphos, Cya_nnphors,

Flease see footnotes for Demeton-S-methyl, Diazinon, Dichlorvos/ DDVP, Dicrotophos,

further information on the Dimethoate, Dimethylvinphos, Disulfoton, EPN, Ethion,

use of compounds Ethoprophos, Famphur, Fenamiphos, Fenitrothion, Fenthion,

between sub-groups Fosthiazate, Heptenophos, Imicyfos, Isofenphos, Isopropyl O-
(methoxyaminothio-phosphony) salicylate, Isoxathion,
Malathion, Mecarbam, Methamidophos, Methidathion,
Mevinphos, Monocrotophos, Naled, Omethoate, Oxydemeton-
methyl, Parathion, Parathion-methyl. Phenthoate, Phorate,
Phosalone, Phosmet, Phosphamidon, Phoxim, Pirimiphos-
methyl, Profenofos, Propetamphos, Prothiofos, Pyraclofos,
Pyridaphenthion, Quinalphos, Sulfotep, Tebupirimfos,
Temephos, Terbufos, Tetrachlorvinphos, Thiometon,
Triazophos, Trichlorfon, Yamidothion

2 2A

GABA-gated chioride Cyclodiene Chiordane. Endosulfan

channel antagonists organochlorines ’

Nerve action 2B

Phenylpyrazoles - - :

{Strong evidence that (Fiproles) Ethiprole, Fiproni

action at this protein is

responsible for insecticidal

effects}

3* 3A
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IRAC

Insecticide Resistance Action Committee

Intreduction and background

The agrochemical IndusTy has developed a Droad range of wery sfiecive Insaclicldes for the control of lenidopteran pesss.
Unfordunal=ly, as a conssguwerce of the misuse or overuse of fuese Insecicides, many speces have deyeioped resislance. Fopulaiions
of Futsia wylosreia, for sxample, have ceveloped reskiance bo vifsaly every Insecicice ussd against them. AddRionaly, here are
mumerous other species prone o reslstance desel cpment. In recent years the Indushy has worked sspedally hand to develop new hpes
of Insecicdes win novel medss of acden, but fis process Is becoming =ver harder and mors costfy. | is Sherstore vRal that efeciive
rsectizide resistamce management RR) sirabegles are implemented, to ensure St resistance does mot deveiop o Tese new
compounds, or i akder chemisties inat are sl efecive

In ander &2 help prevent or delay the Incdence of resistance, ISAC promeles e use of a Mods of Action (oA classficabon of
rsectizides In effectve and sustainatie IRM sTategies. Avallanis Inssclicldes are aliocaled fo specific groups, based on their target site,
as descrined below. Sy using sequences or allemadons of Insecicides from different Mos casses, resistance 13 k=55 Esly b ocour,
Apalable atthe IRAC website wirs Irac-onlineorg, this IRAC oA classHication list provides tammers, growers, advisors, extension stafl,
consulants and crop protection professionals with @ gulde to e seiection of Inseciddes Im IRM programs.

Merve and Muscle Targets
Kiost cumrent Insectcldes act on nere and muscle @ng
an= gen=raly Tast acdng.

=ts. Insectcides that act on Shese fangets

Sroyp {1 Acefyicholinesierase (ACHE) hibilors
Inhisit ACHE, causng Fyperaeciation. ACHE Iz the sszyree Sat tapsinabes (ne asden of the
exciEalory neurciransmiber scetgicholing 2t nerve synapses.

14 Carbamatss (=g, Mehomyl, Thiodicars] 18 Qrganoshosphates Je.g. Chioroyreos]

Soue L GASS-apog g channal ANUConiE
Bleck the GABA-actvatsd chioride channel, cassing Rypeneschation amd corvulsions. GASA s
the major Inhiofery neuriransmiter In Insecis,

2A Cyciodiene Cvpanochiorires (=g Endotulfan) 28 Pheryipyrazoles (e.0. Fiprenll
Keep sodlum charnels open, causing hypersvdiabion and, In some cases, nense block. Eodlum
chiannels are Invaived In the propagation of acton polenials along nende 2eons.

34 F';Tzﬂ'lr ns, F‘_.-r\emmll‘l! XN Dm-eﬂ-emrln ?'.-:g'lml\:tﬂ'll‘lnj

Mimic the ann'u'i :clbr of apesy chuln: at n.'u:hFL: cauunn mypersxciation. Acetyicholne Is
the migjor exchatory nesroransmiter In e Insect central nensous. sysizm
48 Heonlcofnolds | Acsfamiprid, Thiadoprid, Thiamethowam)

@ropp § Nicotinl oo il O3
Alpstericaly acfvats nAChRS, cassing hyperescEsdon of the rervows system. Acstylcholine s
the major exchistory neuroransmiter In e inssct central nenous Sysism

Soirosyns (e-). Spinosad, Spivetoam)

Eroug s chiorgs shannel Jnvarers
Alostericaly aciivate gutsmate-gated chioride channels {GiuCls], cassing paralysis, Glufamate
|z an important Inhisory nesroransmitier iniesscts.

Auermecting Mlhz-n,t rs (=g, Abamecin, Emameactn Senzoak)

Block Tz NAGTR In :ﬁa'n:l r::un £ IR NEFaoUs :ﬂl:'n Dieck and paralysis. Acetyicholine is
the major axckatory neuroTatsmiser o e insact contral panaous sysiem
Eersuliap, Carlap

g
Block sodlum channels, causing neryous system shuldown 2nd paralysts. Sodlum charrels ane
Inveteed in the propagalion of achon pobeniials siong narde awons

22A Indosacab 236 Mefafumizone

Eooug i Beunoding rerenier rodulaeeg
Artteabe misscie ryanodine recepdors, l=acing to confracion and paralysis. Ryanocine receptors
mediate calcium relesse Into the cytoplasm from intracsilular stores.

Dlamides {e.9. Chiorantraniliprole, Flubendiamide)

ke 1= T badl of o Bl HAC
b Sovew shicuk! abwiys Do o] Yo ooyl e ik

Lepidoptera Insecticide Mode of Action Classification:
A key to effective insecticide resistance management

www.irac-online.org

Effective IRM afrategies: Sequances or altarnations of Mo
EMerfive Insecicide resistance management (R sTalegies s=ek o minimbse the seischion of resistance 1o any one tpe of insecficide.
In practice, akemabors, sequences or rolations of compounds fom derent Mo& groups provlde sustsinable ard effectoe IRE

Exarmple: |uo.u.-1 |nm!.x

oy [woie] o] o]

Sequenca of Insacticides through saason

Applications are oilen amanged Inds MoA spray windows or Dlocks Tt are cefined by the stage of crop development and e blology of
fthe Lenitopterar species of concern. Local exper? advice should aways b followesd with regard bo spray windows and Hming. Several
sprays may be posskie wiinin ach spray window, but It s generally sssential that successive generations of e pest ane rof reated with
compounds fom ine same oA group. Betabolic resistance mechanisms may ghve cross-resistance between Bod groups; whers s s
Ercwn o ocour, the above advice should be modHed accondingly.

Resplration Targets

MEcchondral respirabon produces ATP, he molecule fhat energlzes all vikal celluler processes. In
mEcchandria, an slecinon franseort chain wses e energy released by oddalion to changs a gnolon
pradizrt batiery that drives ATP synthesis. Several Insacticides are known b Inlerfers wiin
mEcchandrial respiration by ©e inhibBon of electron transport andor cxidalive phosphondation.
Irsecicides that act om Indhidual fangets im this .;..Ir'u are gererally tast o moderakely tast acting.

P'u'brq:h:r:s Hml ﬂ'm-"lrutmz ml'lo-chu".:l'l:l pml:on -;rad :nl m-fat .‘xTF':,an nit
Dz syndhesized.
Chioriznapyr

I"m I:II :l:l:lmr 11'u|:l:rt comoiex I :-'E.-enﬂ".: Ih: .rllhal ion :f:ﬁ:rn:. by cells
Z14 Tofenpyrad

Midgut Targats
_-ecl:IJ:r:efr-:p-ecrl microblal bosng that ars ::rue:l or eyprassad In transgeric chops.

Fmbein howins fhiaf bind b r:vc::ﬂu's on fhe mi dnut membrane and Induces pore formation, resulfing
In lonic Imbakence and septicemia
Bacllus furinglensis, Eaclks sphsericus

Growih and Davalopment Targats

Insect deveiopment 15 confroled by the balance of f#0 principal hommenes: Juvenllz hommene and
medysone. inssct growss regulsbors act oy mimicking cne of fhese konmanes or by dineclly atecing
cufice trmatonideposition or lipk blosynthests. Inseclicices it act on Indhidual targels In Sis
systam are genealy sowly b modertsly slowly acing

Srolp 7 JAuvenile MoToie DHIHCS
Appiled In The pre-meiamomphic Instar, fese compourds dlsrupt and prevent metamomphosis.
TB Jwyenile homaone analcgues {e.g. Fenoycam)

Sroup 10 inhibitors of chitho bigsynithesis, Typg 0
Incompietsiy deAned mode of acton leading o inkibiion of chilin binsyninesls.
S=nzoylureas (=g, Flufsnceuron, Lufenunon, Kovalunon)

Mimic the moulting hormons, scdysans, Inducing & precocious melt
Dlacyihydrazines (=g Mathonsdenczice, Tabutenozids)

Unknown Several msecfiddes are known b affect less wel-descibss target-shes or
fiznctions, or to act nom-speciically on multiple targets.
Azadirachtin, Pyricalyl

Dt & soabuced by AL WOA WiskisgGuep, Sepmber 008, Postervar 3.3 Basedsn Wod Chaafestion vai 83
Fai Furlbuie infforreisn v T |HSE wibeis i sl ebingeaph oz url sy of Migal




IRA

Insecticide Resistance Action Committee

Introduction and Background

The agrochemical industry has deveioped a broad range of very esfecive msechizides for the conirol of sucking Insect pesis such as
aphids, whikstles anc hoppers. Unfortunately, as 3 contequence of the misuse or overuse of hese Inseclicides, many species have
developed resistance. The green peach aphic (bivzus persicas), and e seeet polaln whitely (Semisia fabact) are Important
examples of sucking pests that have cevsioped reskstance to a wide range of chemical clazses.

In recent y=ars the IndusTy has worked especlaly hard 1o deveicp new fypes of Inssclickdes wih novel modes of acdon, but ©is
orocess s becoming ever marder anc more costly. | is thersfore vital that effecties insecicide resisSance managemient [RM)
sirategles are Implermented, fo ensure hat resistance does not deveiop to these new compounds, o ko cider chemisties that ars
St = Tecive.

In order by hep prevent or delay e Incldenoe of reslstance, IRAC promoles the use of a Mode of Acticn [(MoA) classHcaten of
nssctizides In sHecthie and sushainable IRM siraisgies. Avalable Insachicides ars alocabed o specHic groups, based on hedr tanget
thz, a3 described Delow. By using sequences or aRsrnatons of Inseciicices from diferent Mo classes, resissance s less leely &
occur. Avalable f the IRAC website www irac-online.cng, this IRAC Mod clazsfcaion st provides famers, growsrs, sdyisors,
exiension siaff, consultanis and crop probecion professiorals with a guide fo The seieciion of Insecicides In IRM programs.

Nerve and Muscle Targets
Biost current Insachiclies act on peree and muscls fargels Insecticides that act on fhese
mangats are peEneraly fxst actng.

nhist ACRE, cauzing MyparsycRabon. ACHE ks Ine srzyme hat tenminabss he scion of the
myciatory meunciransiter soetyicholre o nere synapses.

14 Carbamates (=g Methomyl)

18 l]r::rq:hl:!ﬂ'-at!l =g IZ‘,I'Iu"l::."‘I‘I\:\G

Elb-cl. the Eu\El.-\racl wnnd chbr Cie charme, ra.:rg Fyperexcialicn and convuisions. GABA
Is the major Inkibkory neurclransmiter in Insects.

24 Cyclociens Crgarochicrnes (e.g. Endosulian)

28 Preryipprazoles [eg. Nosonll)

Growp & Sodium chanee) modularers

Keen sodlum channsls oper, causing hyeerexcation and, In some cases, rerve biock.

Sodier charnels are involved In the propagation of action pol=nfals along nerve axons.
34 Pyrathrins, F:|"E1"|1I a5 [cn l:-_ﬂ:l!'rnﬂ"l"l’ #-Cyhaicthrn)

Mmcfe agonkst acfion u'l-:n:zh‘lchulre u1 '1.h.\'_‘,hF|s cau:lnu h:.-u-er:n:llnl ion. Acstylcholne
Iz the major =eciiatory neurntansmiter In the Inssct central nersous sysizm
48 Heonlcofinolds (=g Aoslamiprid, imldaclopris, Thiamefhoxam)
five
ncompistely defned mode of aclicn causing seisctive Inhisition of aphid and whil=fy f==ding.
58 Pymetrozine

Black :m:l L -:hu'm:l:- -:uu:lnn n:rw.: sy:l:r' :humr &l paralysls.
Sodier charnels are involved In the propagation of action pol=nfals along nerve axons.
274 Indoxaca 1

This peakr b ler educate sl purpsesss ooy, Db dcus i e et of sor kroewiedge Bol IREC ared i merbai o2m s n e censol acomsl s pons sy
et Pt berminlion (s ead of nlsrprmted Achics s=suld avwanes be soughl Pem lecal sxzerts of aodnsrm and Deih aes sy mos m e s detions ol kvt

Aphids, Whiteflies and Hoppers - Insecticide Mode of Action

Classification:
A key to effective insecticide resistance management

www.irac-online.org

Effective IRM strategies: Sequences or alternations of MoA
Effsciive rsecticide reskiancs management (R4 strategles s=sk fo minimbs $e sseciion of mesisiance 90 any one o of
Inssciichse, I pracice. sbemafions, ssguences or rolations of compounds from dfferent Blod groups provice sustanable and

effectiom IRM.
) ) ) [ o[,

Sequence of Inesctlcldes through season

Exampla

Appicatons are ofl=n aranges Inbe MoA spray windows or biocks fhat are defines by the sisge of crop develooment and e Diclogy
of ine sucking pest species of concem. Local ewpert advice should always be folowed with regard to spray wincows and fming
Several sorays may be postible wEhin each soray window, but it s generally esseniial that suco=ssive gererations of fhe pest are not
treabed with compourcs from the same Mok group.  Melaballc resistarce mecharisms may give ross-resistance between oA
groups; where fhis s kmown fo cocur, the abowe adyice should be modifisd accondingly.

Growth and Development Targets

Irsect development Is conbrolled by fee balance of tan principal hommores: rsenlle
normone and ecdysone. Irsect growh regulators act by mimkcking ane of these
hormones or by direcily afecing cubicle formefonideposifon or liphd blosynthesls.
Irsecfiddes fhat act on Individisal targels In this system are generally slowly io
moderatety siowly acting.

Sroup 7 Juventls homicns Tmics
Applied In e pre-mestamarphic nsfar, thess compounds disrunt and preyent
mefamophosis

TG Pyriproayfen

Ircomiplelsly cefined miode of acton leading %o Inhis@aon of chiEn blesynthesis.
Emrzoyiurass (2.0, Mowslumnn, Blstifieron)

Srowp 16 fnibitors of oty oswnfiesis, Tyoe 1
Ircompielsly cefinsd mode of actor leading o Inhioian of chin biesynthes!s i a
mumioer of Insects, Including whileflzs. (=g Suprofezin)

Group 23 Inbibitors of Boid synithesls
rhibiten of acetyl Cosnzyme A carboryiass, part of the 1irst step In Ipid synihesis,
eading o Insect d=ath. (=g, Spromesien, Spincieramal)

Respiration Targets

FRzchondrial resoiration produces AT, the molecule et snerglzes 80 wha oslluiar
processes In mlischondra, an slscinon fransport chian uses the ensgy resased by
owldabon to charge a prolon gradient boadery that crives ATF synihesis, Sayeral
Insacicides are known o iRterfene Wit milochondral respirabion by ihe InkibifEon of
electron transport and'or caldatve phosphorylafon. insscticldes St act on kaividual
targels In this system ane generally fast o moderalsly fast acting.

Inhkit e srzyme hal synthesizes ATF
124 Coafentiurcn

Inhkit giecirorn franspork complex | pr:-aerlinn the ulllzation d':nz'u:.- by cells
214 Tofenpyrad, Fyridaben

Ceslgreah peduced by 15 FAC Mok Team, Sl 2000, Poster e B D Based on Mod Choslosen Ve 83 -
For Autivar ifoemralon il 15 RO welste: Wy IC-gnine. o Pestegrashs coonesy of Dt Fiks Hals
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IRAC Mode of Action Classification v5.1, September 2005 - Ag Uses
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FRAC

FUNGICIDE RESISTANCE
ACTION COMMITTEE

Home
What's New
About FRAC

Organisation

Working Groups
Expert Fora
Monitoring Methods
Publications

FRAC Regional

Links

FRAC iz a specialist
technical group of

Crc::pl.ﬁe

MTCRMATIONAL

TransFerring data Fram we, Frac.info...




Publications

Monographs

File

Title
Manograph 1:

Fungicide Resistance in Crop Pathagens:
Howe can it be managed?
by Keith J. Brent, 2007 (second, revised edition)

Manograph 2:

Fungicide Resistance, the Assessment of Risk
vy Keith J. Brent and Derek Wy, Hollomon, 2007 {second, revised edition)

Monograph 3:

Sensitivity Baselines in Fungicide
Resistance Research and Management
by Phil E. Russell, July 2004

FRAC Code List@

File

Title
FRAC Code List 20093

Fungicides sorted by mode of action {ncluding FRAC Code numbering)

FRAC Mode of Action Poster@

Dr. R. Gold
FRAC Wehsite Manager

BASF SE

Agricultural Research
Station

Limburgerhof

D-67114 Limburgerhof,
Garmany

Tel: +49 621602 79 06
Fax, +49 6216028310
Email: Dr. K. Gaold

Site

o Disclaimer
O lmpressum

Copyright FRAC 2005

Dane




TARGET SITE FRAC
MOA AND CODE GROUP NAME |CHEMICAL GROUP| COMMON NAME COMMENTS CODE
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MOA vs Chemical Family

« Families are different class of pesticides

o Different families may still have the same
MOA

 Label numbering system is for strictly MOA




 Pesticide Family

« Grouped by source, chemical structure physical
properties, or origin

* By modes of action

Important for preventing resistance and assessing
non-target effects




Herbicide Families

Aryloxyphenoxy propionate (Phenyl-pyridazine)
Ureas (linuron)

Amide (propanil)

Thiocarbamates (EPTC)

Triazole (amitrole)

Pyridazinone (norflurazon)

Isoxazolidinone (clomazone

Diphenylethers (aclonifen
N-phenylphthalamides (flumioxazin
Triazolinone (carfentrazone-ethyl
Chloroacetamides (acetochlor

Oxyacetamides (flufenacet
Benzofuran (ethofumesate
Organoarsenicals (MSMA &

Cyclohexanediones(sethoxy@in




Herbicide Families

Sulfonylurea (metsulfuron-methyl)
Imidazolinone (imazapyr)
Dinitroanilines (pendimethalin)
Pyridazines (norflurazon)
Phenoxys (2,4-D)

Benzoic Acids (dicamba)
Carboxylic acids (triclopyr)
Quinoline carboxylic acid (quinclorac)
Triazines (atrazine)

Triazinones (metribuzin)

Uracils (bromacil)

Nitriles (bromoxynil)
Benzothidiazole (bentazon) €




Herbicide Families

Carbamate (asulam)
Phthalamate (naptalam)
Nitrile (dichlobenil)
Benzamide (isoxaben)
Bipyridyliums (diguat)
Carbamates (carbetamide)
Dinitrophenol(dinoseb)
Arylaminopropionic acid (Flamprop-M-methyl )
Triketone (mesotrione)
Isoxazole (isoxaflutole)
Pyrazole (pyrazoxyfen)




Herbicide MOA

1 Inhibition of acetyl CoA
carboxylase (ACCase)

2 Inhibition of acetolactate
synthase ALS
(acetohydroxyacid synthase
AHAS)

3 Microtubule assembly
Inhibition

4 Action like indole acetic
acid (synthetic auxins)

5 Inhibition of
photosynthesis at
photosystem 11

6 Inhibition of
photosynthesis at
photosystem 11

7 Inhibition of
photosynthesis at
photosystem 11

8 Inhibition of lipid

synthesis — not ACCase
Inhibition

9 Inhibition of EPSP
synthase

10 Inhibition of glutamine
synthetase

11 Bleaching: Inhibition of
carotenoid biosynthesis
(unknown target)

12 Bleaching: Inhibition of
carotenoid biosynthesis at

the phytoene desaturase step
(PDS)

13 Bleaching: Inhibition of
carotenoid biosynthesis
(unknown target)




Herbicide MOA

14 Inhibition of
protoporphyrinogen oxidese
(PPO)

15 Inhibition of VLCFAS
(Inhibition of cell division)

17 *

18 Inhibition of DHP
(dihydropteroate) synthase

19 Inhibition of auxin
transport

20 Inhibition of cell wall
(cellulose) synthesis

21 Inhibition of cell wall
(cellulose) synthesis

22 Photosystem-I-electron
diversion

23 Inhibition of mitosis /
mircrotubule organization

24 Uncoupling (Membrane
disruption)

25 *

26 Inhibition of lipid
synthesis — not ACCase
Inhibition

27 *

28 Bleaching: Inhibition of
4-hydroxyphenyl-pyruvate-
dioxygenase (4-HPPD)




Insecticide Families

Inorganics

Boric acid

Diatomaceous earth

Sulfur

Calcium and Lead Arsenates

I B




Insecticide Families

Dormant season grade
Summer season grade
Citrus oll

Salts of Fatty Acids (soaps)
Insecticidal soaps

I e e e




Insecticide Families

Botanicals

Neem (Azadiractin)
Pyrethrum
Rotenone

Nicotine

Ryania

I S s s e




Insecticide Families

Microbial toxins

Bacillus thuringiensis
Avermectin B
Spinosyns




Insecticide Families

Synthetic Organic Pesticides
1 Organochlorines - (DDT, Lindane,)
1 Organophosphates (Malathion,
acephate, diazinon)
1 Carbamates (carbaryl, methiocarb)
1 Pyrethroids (permethrin, bifenthrin)
1 Chloronicotynils and Neonicotynils
(imidacloprid)
1 Insect Growth Regulators

&o




Insecticide Families

~iproles -(fipronil)

Pyrroles -Chlorfenapyr (Pylon))
Pyrazoles (Fenpyroximate)
Pyradizones -Pyradiben(Sanmite)
Quinazolines

(Fenazaquin,Hydramethalnon)




Insecticide MOA

Physical toxicants

Antifeedants

AXonic poisons (nerve poison)

Synaptic poisons (nerve poison)
Metabolic inhibitors

Cytolitic toxins

Muscle poisons

Alkylating agents

Disruptors of molting, metamorphosis and
cuticle formation (Insect Growth Regulators)
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Insecticide Resistance

« Arthropod Pesticide Resistance Database
e http://www.pesticideresistance.org/

Arthropod ®esticide Resistance Database FAQs | Contact Us
By Ivlickigan State University

Welcome | Search | IRAC | Login | Sign Up

* Species | * Active Ingredient * Location * Reference * Mode Of Action

Search :: Active Ingredient 407 Record(s) First|Prev | Next|Last | Find Id/Keyword | |

Active Ingredient ‘ Category

abamectin ABM
acephate

acetamiprid

acetamiprid

acrinathrin

alanycarb

aldicarb

aldrin

allethrin

allethrin-bio
allethrin-bio-S-cyclopentenyl PYR
amidithion oP

aminocarb CAR
amitraz

azadirachtin

azamethiphos

azinphos-ethyl

azinphos-methyl

azinphos-methyl + PBO



http://www.pesticideresistance.org/

Fungicide Families

Dithiocarbamates

Dicarboximides

Benzimidazoles

Sterol Inhibitors or Demethylase Inhibitors

Strobilurins
Plus others.




Weed Resistance Managment

 ALS Type herbicides resistance shows up
quickly. Pigweeds in Oklahoma.

 Increased use of glyphosate has progressed
glyphosate resistance weeds around the US.

* Glyphosate resistant horseweed, ragweed and
Jjohnsongrass has been found in Arkansas.




weedscience.com

HERBICIDE RESISTANT WEED S SUMMARY TABLE

Monday, December 07, 2009

Herbicide Group Mode of Action HRAC Example Total

Click for details Group Herbicide

ALS inhibitors Inhibition of acetolactate synthase ALS B [Chlorsulfuron 107
(acetohydroxyacid synthase AHAS)

Photosystem |l inhibitors |Inhibition of photosynthesis at C1 |Atrazine 68
photosystem |l

ACCase inhibitors Inhibition of acetyl CoA carboxylase A |Diclofop-methyl | 38
(ACCase)

Synthetic Auxins Synthetic auxins (action like indoleacetic| © |2,4.D 28
acid)

Bipyridiliums FPhotosystem-l-electron diversion D |Paragquat 24

Ureas and amides Inhibition of photosynthesis at C2 |Chlorotoluron 21
photosystem |l

Glycines Inhibition of EPSP synthase G |Glyphosate 16

Dinitroanilines and Microtubule assembly inhibition K1 |Trifluralin 10

others

Thiocarbamates and Inhibition of lipid synthesis - not ACCase N |Triallate 8

others inhibition

PPO inhibitors Inhibition of protoporphyrinogen oxidase E |Oxyfluorfen 4
(FPO)

Triazoles, ureas Bleaching: Inhibition of carotenoid F3 |Amitrole 4

isoxazolidiones biosynthesis (unknown target)

Chloroacetamides and |Inhibition of cell division (Inhibition of very | K3 |Butachlor 3

others lang chain fatty acids)

Carotenoid biosynthesis Bleaching: Inhibition of carotenoid F1 |Flurtamone 2

inhibitors biosynthesis at the phytoene desaturase
step (PDS)

Arylaminopropionic Unknown Z |Flamprop- 2

acids methyl

Nitriles and others Inhibition of photosynthesis at C3  [Bromoxynil 1
photosystem |l

Mitosis inhibitors Inhibition of mitosis / microtubule K2 |Propham 1
polymerization inhibitor

Cellulose inhibitors Inhibition of cell wall (cellulose) synthesis| L |Dichlobenil 1

Unknown Unknown L |(chloro) - 1

flurenol
Organoarsenicals Unknown Z |MSMA 1
Total Number of Unique Herbicide Resistant Biotypes 340




Most Important Herbicide-Resistant Species

Rigid Ryegrass

Wild Oat

Redroot Pigweed
Common Lambsquarters
Green Foxtail
Barnyardgrass
Goosegrass

Kochia

Horseweed

1.
2.
3.
4.
3.
0.
7.
8.
9.

Smooth Pigweed

Lolium rigidum

Avena fatua
Amaranthus retroflexus
Chenopodium album
Setaria viridis
Echinochloa crus-galli
Eleusine indica

Kochia scoparia
Conyza canadensis

Amaranthus hybridus

weedscience.com
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Labels and MOA Group Numbers

e Quick MOA Group number listed on front of
label.

 |Isto give a quick reference and help insure a
switch to a different mode of action.

 Resistant management statements will also be
Included In body of label.




PLULL HERE T OPEN e

[ Grour Y HERBICIDE |

& Touchdown
To:cal

Herbicide ‘ﬂ

Nonselective Foliar Systemic Herbicide for Weed Control
Active Ingredient:

*Glyphosate: N-(phosphonomethyl) glycine .. ........... 36.5% (‘
Other Ingredients: 63.5% ﬂ-:%

Total 100.0% @

*Contains 500 grams per iiter or 4.17 pounds per U.5. galion
of glyphosate acid.

KEEP OUT OF REACH OF CHILDREN.
CAUTION

See additional precautionary statements and
directions for use inside booklet.
ERA Reg. No. 100-1169

ERA Est. T00-LA-007

SCP 1169A-L1F 0209
296132

2.5 gallons

Net Contents

syng'enta@




GLYPHOSATE RESISTANT WEED MANAGEMENT

Some naturally coourring weed biotypes resistant to glyphosate may exist through normal genetic variability in any
wiesd population. The repeated use of herbicides with the same mode of action is known to lead under certain
conditions to a selection of resistantweeds. Certain agronomic practices reduce the likelihood that resistant weed
populations will develop and integrated strategies are known to manage such problem wesds.

Glyphosate is the active ingredient in the herbicide Touchdewn Total. The primary mede of action of glyphosate
involves inactivation of the target enzyme S-=nolpyruvylshikimate-3-phosphate synthase (EPSP5). This enzyme is
invalved in the synthesis of several essential amino acids that are the building blocks for proteins nesded for plant
%Eu:wth and developrnent. In susceptible weeds glyphosate binds tightly to EPSPS rendering the enzyme inactive.

ith the inactivation of EPSPS, the plant is unable to produce certain essential amino acids resulting in plant death.
Initial studies on the mechanistic basis of resistance to glyphosate in various weed species have to date, revealed
EP5FS target site resistance, and irvolrement of differences in translocation as important. Other mechanisms by
which plants can become resistant to herbicides include differences in uptake, metabolisrn and sequestration.
Within the US4 specific biotypes of a number of species, including horsswesd/marestail { Conyza canadensiz), hairy
fleabane (Conyza bonariensis), rigid ryegrass (Lolium rigidum), Palmer amaranth (Amaranthus palmeri), commaon
wiaterhemp (Amaranthus rudis), common ragwesd (Ambrosia artemisiifolia), giant ragweed (Ambrosia frifida),
and johnsongrass (Sorghum halepense), have become resistant to glyphosate. The first incident reported to the
Herbicide Resistance Action Committee (HRAC) of glyphosate resistancewas in 1998 on rigid ryegrass.

Following is a list of Best Wead Management practices to be considered in glyphosate-based programs.
Diversify glyphosate-dependentweesd control programs with alternative herbicides or cultural practices.

a. In glyphosate-tolerant com and soybean systems, do not use more than teeo applications of a glyphosate
based herbicide over a two year pericd. Diversify with atemativee herbicidesiculural practices.

b. In glyphosate-tolerant cotton, up to three glyphosate applications may be used in crop per year if employing
in-crop culthvationfresidual herbicide.,

. Use akemative bumdosn andfor residual herbicides for glyph osate-tolerant crops likely to require more than
one application of glyphosate,

. Te manage glyphosate-tolerant volunteers, rotate RR crops with conventional crops.
. Use full lakel rates of glyphosate and tank mix partners. Minimize weed escapes.

. Monitor treated wesd populations for any loss of field efficacy.

. Contact your local extension specialist, certified crop advisor, andfor manufacturer for herbicide resistance
management andior integrated wead management recommendations for specific crops and resistant weed

biotypes.

Since the cocurrence of resistant weeds is difficult to detect prior to use, Syngenta Crop Protection accepts no
liakility for any losses that may result from the failure of Touchdown Total to control resistant weeds.




n.BASF GROUP “ FUNGICIDE

The Chemical Company

For use on ornamentals in greenhouses, lath- and shade-houses, outdoor nurseries,
retail nurseries and other nonresidential landscape areas.

ACTIVE INGREDIENT:

Kresoxim-methy (methyl [E)-2-methoxyimino-2-
[2-[o-tolyloxymethyl)phenyl] acetate)

INERT INGREDIENTS:




and s effective against pathogens resistant to fungicides
with modes of action different from those of Qol fungicides
(Target site Group 11), such as, dicarboximides, sterol
inhikitors, berzimidazoles, or pherndamides. Fungal iso-
lates resistant to Group 11 fungicides such as, kresoxim-
migthyl, ezceystrobing, trflosystrobin, and pyraclostrobin,
miay svertually dominats the fungal population if Group
11 fungicides are used predominantly and repsatedby in
the sams= field in successive vears as the primary method
of control for the targeted pathogen species. This may
result in reduction of dissase cortrol by Cygnus® fungi-
cide or other Group 11 fungicides.,

Tao limit the potential for development of resistance to

Cygnus and other Group 11 fungicides:

« For outdoor use, DO NOT make more than six applica-
tions of Cygnus or cther strobilurin fungicides per sea-
SO0,

* For use in gresnhouses, DO NOT make more than sight
applcations of Cygnus or other strobilurn fungicides per
Vear,

* For powclery mildew control, altemate sach application
of Cyanus with two sequential applicetions of labeled
rion-strobiurin fungicides with a different mode of action,

* For cortrol of scab, lesf spots and ruste, DO NOT maks
more than twoe sequential applications of Cygnus. Then
alternats to at least an equal number of sequential appli-
cations of labeled non-etrobilunin fungicides with a differ-
ert mode of action before appling Cyanus again.

The following recommendations may be considersd to

delay the development of fungicide resistance:

1. Tank mixtures: Uss tank mixtures with fungicides from
different tangst site of action groups that are regis-
tered/permitted for the sams use and that are effectve
against the pathogens of concem. BASF recommends
using at lsast the minimum labelad rates of sach fungi-
cide in the tank mix.

. IPME: Cyanus should be integreted irto an over all dis-
ease and pest management program. Cultural practices
kniowam to reduce diseass developmert should be fol-
ko], Consult vour local extension specialist, certified
c:rclp advisor andfor BASF representative for additional

b ctrotamics actalbdizhad far vmair araa MCuemuae mae

The following recommendations meay be considersd 1o

delay the development of fungicide resistance:

1. Tank mixtures: Uss tank mixtures with fungicides from
different targst site of action groups that are regis-
terad/permitted for the same use and that are effective
against the pathogens of concem. BASF recommends
using at least the minimum labeled rates of each fungi-
cide in the tank mix.

2. IPM: Cygnus should be integrated into an over all dis-
sase and pest management program. Cultural practices
known to reduce dissase development should be fol-
lowed, Consult vour local extension specialist, certified
crop advisor and/or BASF representative for additional
IPM strategies established for vour arsa. Cygnus may
be used in Agrcultural Extension advisory (diseass fors-
casting) programs, which recommend application timing
based on ervironmental factors favorable for disesse
developrment.

. Monitoring: Monitor sficacy of all fungicides ussd in
the disease management program against the targeted
pathogen and record other factors that may influsnce
fungicide perfonmance andfor dissase development. If a
Group 11 targst site fungicide, such as Cygnus,
app=ars to be less effective against a pathogen that it
previously controlled or suppressed, cortact a BASF
representative, local extension specialist, or certfied
crop advisor for further investigation.




Specimen Label

ﬁ])mv AgroSciences

Blackhawk

Naturalyte® Insect Control

™Trademark of Dow AgroSciences LLC

For control of lepidopterous larvae (worms or

caterpillars), leafminers, and thrips.

| Group | 5 |

INSECTICIDE

Active Ingredient:
spinosad
{a mixture of spinosyn A
and spinosyn D)
Other Ingredients

Contains 36% active ingredient on a weight basis.

Environmental Hazards
This product is toxic to bees exposed to treatment for 3 hours following
treatment. Do not apply this pesticide to blooming, pollen-shedding or
nectar-producing parts of plants if bees may forage on the plants during
this time period. This product is toxic to aquatic invertebrates. Do not
apply directly to water, to areas where surface water is present or to
intertidal areas below the mean high water mark. Do not contaminate
water when disposing of equipment washwaters.

Notice: Read the entire label. Use only according to label directions.
Before using this product, read Warranty Disclaimer, Inherent Risks
of Use, and Limitation of Remedies elsewhere on this label. If terms
are unacceptable, return at once unopened.

In case of emergency endangering health or the environment involving
this product, call 1-800-992-5994.

Directions for Use

It is a violation of Federal law to use this product in a manner inconsistent
with its labeling.
Read all Directions for Use carefully before applying.

Do not apply this product in a way that will contact workers or other
persons, either directly or through drift. Only protected handlers may be
in the area during application. For any requirements specific to your state
or tribe, consult the agency responsible for pesticide regulation.

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the
Worker Protection Standard, 40 CFR Part 170. This Standard contains
requirements for the protection of agricultural workers on tarms, forests,
nurseries, and greenhouses, and handlers of agricultural pesticides.




Insecticide Resistance Management (IRM)

Blackhawk contains spincsad, a Group 5 insecticide. Insect/mite
biotypes with acquired resistance to Group 5 insecticides may eventually
dominate the insect/mite population if Group 5 insecticides are used
repeatedly in the same field or area, or in successive years as the
primary method of control for targeted species. This may result in partial
or total loss of control of those species by Blackhawk or other Group 5
insecticides. Currently, only spinetoram and spinosad active ingredients
are classified as Group 5 insecticides. These two insecticide active
ingredients share a common mode of action and must not be rotated
with each other for control of pests listed on this label. Spinstoram

and spincsad may be rotated with all other labeled insecticide

active ingredients.

To delay development of insecticide resistance, the following practices

are recommended:

= Carefully follow the specific label guidelines within the use directions
sections of this label, especially in regard to IRM recommendations.
Avold use of the same active ingredient or mode of actoin (same
insecticide group) on consecutive generations of insects. However,
multiple applications to reduce a single generation are acceptable.
Treat the next generaticn with a different active ingredient that has a
different mode of action or use no treatment for the next generation.
Avoid using less than labeled rates of any insecticide when applied
alone or in tank mixtures.
Applications should be targeted against 2arly insect developmental
stages wheneaver possible.
Base insecticide use on comprehensive [PM programs including
crop rotations.
Maonitor treated insect populations in the figld for loss of effectiveness.
Contact your local extension specialist, certified crop advisor, and or
manufacturer for insecticide resistance management and/or IPM
recommendations for the specific site and resistant pest problems.
For further information or to report suspected resistance, contact your
local Dow AgroSciences representative or by calling 800-258-3033.




GROUP FUNGICIDE

Fungicide

For disease control on ornamentals and flower bulbs grown in outdoor nurseries,

retail nurseries, golf courses, residential and commercial landscapes, interiorscapes,
greenhouses, lathhouses and shadehouses, containers, and on forest and conifer nurs-
eries and plantations.

Active Ingredients:

pyraclostrobin, (carbamic acid, [2-[[[1-(4-chlorophenyl)-

1H-pyrazaol-3-ylloxy]lmethyljphenyllmethoxy-, methyl ester)

boscalid, 3-pyridinecarboxamide,2-chloro-N-(4'-chloro(1,1'-biphenyl)-2-yl)

Other Ingredients: . .. .. e e e 62.0%
Totals e e e 100.0%

0.128 oz (0.008 Ib) of pyraclostrobin in 1 oz of Pageant
0.252 oz (0.0158 Ib) of boscalid in 1 oz of Pageant

EPA Reg No. 7969-251




Resistance Management

The active ingredients in Pageant are pyraclostrobin
(Group 11) and boscalid (Group 7).

Fungal isolates resistant to Group 11 (strobilurin or Qol)
fungicides, such as pyraclostrobin, azoxystrobin, trifloxy-
strobin, and kresoxim-methyl, and Group 7 (carboximide)
fungicides may eventually dominate the fungal population if
Group 7 or 11 fungicides are used predominantly and
repeatedly in the same area in successive years as the
primary method of control for the targeted pathogen
species. This may result in reduction of disease control by
Pageant or other Group 7 or 11 fungicides. Apply
Pageant in an alternation or tank mix program with other
registered fungicides that have a different mode of action
and to which pathogen resistance has not developed. DO
NOT make more than 2 sequential applications of
Pageant. Alternate with a fungicide of a different mode of

action before reapplying Pageant. DO NOT alternate
Pageant with other Group 11 fungicides.




MSMA STATUS

MSMA Final timeline has been set. Final
comment on cancelations due 8/7/009.

December 31, 2009 will be the last date
manufacturers will be able to sell MSMA with

all current uses especially residential turf.

December 31, 2010 will be last date for
distributors (Estes, Helena, etc.) and retall
sellers Atwoods, Tractor Supply, Lowes, Wal
Mart, etc.) will be able to sell MSMA with all
current uses (residential gurf).




MSMA Continued

e December 31, 2010 no more use of
MSMA can occur on residential turf

after this date! bsMA, CAMA, cacodylic acid
and its sodium salt would be prohibited after this date
also.

Golf course, sod farms, and right-of-way
use will remain until December 31, 2013.

Do not stockpile any more MSMA than
you can use by the dates above on those
use sites. Use will not be allowed on those
sites after the datgs




Companies Involved

Table 3 of thiz unit includes the
names and addresses of record for the

TaBLE 3—REGISTRANTS REQUESTING  TABLE 3.—REGISTRANTS REQUESTING

VOLUNTARY CANCELLATION AMDVOR

VOLUNTARY CANCELLATION AMD/OF

registrants of the products listed in AMENDMENTS—Continued AMENDMENTS—Continued
Table 1 and Table 2 of this umit.
EPA Company Com) Mams and EPA Company Company Name and
TaBLE 3.—REGISTRANTS REQUESTING Ho. dress Na. ress
VOLUNTARY CANCELLATION ANDIOR [‘gee United Industries Corp., | | 72155 Bayer Advanced, PO
AMENDMENTS dia Sylorr Plant Box 12014, 2 TW Al-
Corp., PO Box exandar Or., Re-
EPA Company Company Mams and 142642, 5t Louis, search Triangle Park,
MNe- Addrass MO 63114-0642 MC 27700
23 The Scolts Co., dibfa/ i Winfield Sciutions, LLC. | TV, What is the Agency's Authority for
The Ortho Group, PO PO Box 64580, St Takine this Action?
Box 190, Maryeville, Paul, MM 55164-0580 g ’
OH 43040 Section 6(f)(1) of FIFRA provides that
10088 Athea Laboratories Inc., | & registrant of a pesticide product may
538 The Scoits Co., 141141 PO Box 240014, Mil- at any time request that any of its
E‘mlal:l E';ﬂ 43084 waukee, WI 53224 pesticide registrations be canceled or
aryevie, 19743 Orexel Chemical Ca amended to terminate one or more uses.
769 Value Gardens Supply, PO Box 13327, Mem- | FIFRA further provides that, bofore
LLC dibal Valua Gar- phis, TH 33113-0327 Bl:l:mg on the req uest, EFA must publish
den Supply, PO Box a nobice of receipt ‘.:'{ any such request
585, Saint Joseph, 28293 Phaston Corp., dbfal in the Federal Register. Thereafier,
MO 84502 Unicom Laboratories, | following the public comment period,
PO Box 200, Madi- the Administrator may approve such a
BED Valent Gl Corp., clo Va- son, GA 30ES0 request.
lent USA Corp.,
Agent For: Green ATDEL PBIGordon Corp., PO V. Procedures for Withdrawal of
Light Co., 1600 Riv- Box 014090, Kansas Request and Considerations for
iera Ave. Suita 200, City, MO 641010090 | Reregistration of Ormganic Arsenicals
;‘r&'g‘;t Craek, CA 47549 Luxemborg-Pamal, Inc., Registrants who c.l'_mnsz: (] withdr_nw a
E400 Poplar Ave. request for cancellation must submit
M7 PBl/Gordon Corp., PO Suite 2700, Memphig, | such withdrawal in writing to the
Box 014090, Kansas TN 38137 person listed under FOR FURTHER
City, MO 84104 -D030 INFORMATION CONTACT, postmarked
- 42750 Albaugh Inc., 1525 NE before August 7, 2009, This written
5481 J’“T""E'f :Chemn::al Comp., ‘;fﬂs.'msvfe' Ankeny, withdrawal of the request for
i"'h‘a'r’;”“%i' ﬁ cancellation will apply only to the
1;'5? Nur - u ABEAS Calax. Division of applicable FIFRA section 6(f)(1) request
Baal:i'u é:pm United ndustries listed in this notice. If the products(s)
1706 Cormp., PO Box have been subject to a previous
Ldgl’:‘;gﬁ%r:ulég.l?m cancellation action, the effective date of
5ea7 Value Gardens Supply, cancellation and all other provisions of
IaLE.‘Sd'b-al' ‘-":IBEBGEJ'- sa1ad RegWest Co v BNy E:arl_u::r cancellation action are
den Supply, PO Hox LLC, Agent for: Gro | Comirolling.
h int Eﬂapl N N y . . .
MO 54502] Tec, Inc., 30856 VL Provisions for Disposition of
E"D‘GW Hdl. gﬂ’g‘gh‘- Existing Stocks
5005 Helena Chenical Co., Anest- Fxistin
g stocks are those stocks of
i’lﬁpﬂﬁhﬁg& 50 51483 KMG-Bamuth, Inc., registered pesticide products which are
! 9555 W. Sam Hous- currently in the United States and
7401 Mardava Associatss, o Py Soulh, w]]:'u;h e u]-ja_ckaand. labeled, ;md
LLC, Agent for: Vaol- g 1 released for shipment prior to the
untary Purchasing TR 7709 effective date of the cancellation action.
Groups, Inc., N. Dal- 62719 Dow Agrosciences LLC In any ordar issued in response to these
las Flowy., Suite 200, 330 Fionsville Bd | requests for cancellation of product
Plana, TX 75024 30&Ze, Indianapolis, registrations, EPA proposes to include
IN 46268-1054 the following provisions for the

treatment of anv evictine stiorke of the
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