Pesticide
Applicator
Training
Manual

PRIVATE

THE STATE UNIVERSITY OF NEW JERSEY

RUTGERS




Private Pesticide Applicator
Training Manual

A Training Manual for the Certification
Of Private Pesticide Applicators

Edited by:
Gerald R. Coleman and Joseph F. Mennuti
New Jersey Department of Environmental Protection
Division of Environmental Safety, Health and Analytical Programs
Pesticide Control Program
and
George C. Hamilton, Ph.D. and Angela Racz
Rutgers Cooperative Extension

Cook College
Rutgers - The State University Of New Jersey

March, 1996

Where trade names appear, no discrimination is intended,
and no endorsement by the New Jersey Pesticide

Control Program is implied.






TABLE OF CONTENTS

Chapter Page
INTRODUGCTION ....cooiiiieiiesiesieetieeeee ettt ae s saesse e saeenessesneenens -1
ACKNOWIEAGEIMENES ...ttt et nne s -1
PESTICIDEAPPLICATORCERTIFICATION ....ccooiiieieieiesie e 1-1
TEMSIOKNOW ... e 1-1
CertificatioNSANAITS. ..ot e 1-2
GENEral REQUITEMENTS ...ttt st 1-2
CertifiCAIONPIAN ... e s 1-2
CertifiCatiONEXAMWAIVELS ..ot 1-2
Certified Applicator LicensingandFees ........cccoveeieeienieneereeee e 1-3
Pesticide Applicator BUSINESSLICENSE ......ccueeierieieeie et s 1-3
Continuing CertifiCatiONREQUITEMENES .......cceeiiiiiireeieeee e s 1-3
SEf SIUAY QUESHIONS.......eoiiiieiee ettt 1-4
NEW JERSEY PESTICIDECONTROL REGULATIONS.........ccooviiieeiereeeene 2-1
0T 0T =0 = SRR 2-1
SUDCHAPLEN 2 ...ttt b e na e nns 2-1
SUBChPLErS3 AN 4 ... s 2-1
Subchapterss, 6, 7, and 8 ..o s 2-2
SUDCHAPLEN O ...ttt 2-3
0T 0T =0 = o O SRR 2-6
T 0T =0 = g TR 2-6
SEf SIUAY QUESHIONS.......eoiiiiiitie ettt s 2-7
FEDERAL PESTICIDELAWS. .......ocut ettt 31
Federa Insecticide, Fungicide& RodenticideAct (FIFRA) ..o, 3-1
PeStiCIAEREGISITAION ...t s nne s 3-3
Worker Protection Standard (WPS) ..o 3-4
TheEndangered SpecieSACt (ESA) Of 1973 .....oeooieee e 3-5
Food, Drugand CosmetiC ACt Of 1938 ........cccooieiiriirieriee e 3-6
DAY ClAUSE.......coveeie ettt st re e nne s 3-6
Occupational Safety andHeath Act (OSHA) 0f 1970........cooeeviiiinineeereee 3-6
Hazard CommunicationStandard (HCS) .........ooeeieiiiiiiieeeeee e 3-7
ResourceConservationand Recovery ACtOf 1976 ........cccevvveenenieneenieeiesee s 3-7
Transportation Safety ACLOF 1974 ......c..ooieeeieeeeeeee e 3-8
Superfund Amendmentsand Reauthorization Actof 1986...........coceeveeereenicneenee. 3-8
(@197 2= o U1 (0] SRR 39
SEf SIUAY QUESHIONS.......eoiieiiiieeeie e 39



Table of Contents (Continued)

Chapter Page
TOXICITY OFPESTICIDES .......o ottt 4-1
ROULESOF ENLNY ...ttt sttt sre e nneenne s 4-1
(100 S0 0 ([0 YRR 4-2
MEBSUNNGTOXICILY ..veeuveeiesieeieeiee ettt sttt et st sre e sneenne s 4-2
Label Warning SEAEMENES ........cceeiueeieiiesieeiesee ettt nne s 4-3
[ P2 7222 (o [P RRRTRR 4-3
Symptomsof PeStiCidEPOISONING .......ooveeiieieiieie e 4-4
(1010 ST i = o 1S o] 0o PR 4-5
First Aidfor PestiCidePOISONING .......cccuereerieeiesiesieeie e 4-6
SEf SIUAY QUESHIONS.......coiiiiiiteeie ettt s 4-9
SAFETY PRECAUTIONS. ... .ottt 5-1
BEfOrEAPPICAION ...ttt s nne s 5-1
DUMNGAPPHCEION ...t st nae s 5-2
Safety Precautionsfor HandlingHighly ToXiCPestiCIdes...........oceveeveeienceniccee 5-4
UsetheRespIratorSCOITECHY .......ooveiiiieieeie e 5-6
USECOMIMONSENSE ...ttt ettt ettt e be e e e sse e san e e sbeeenseesseesmneenneaennas 5-7
HOW PESHICIAESPOISON ......oveiiiiiieieeie ettt s 5-7
SEf SIUAY QUESHIONS.......ceiiiiiitee ettt s 5-9
RESIDUE, TOLERANCE,REGISTRATION ......ccooiiiirieeiinienieeie e 6-1
RESAUES ...t ettt st ee s neenne s 6-1
TOIEIANCES ..ottt b et r e e 6-2
DaAySTOHAIVESL ... 6-2
[0S 0 S 1= 1o PP RTRR 6-3
SEf SIUAY QUESHIONS.......coiiiiiitee ettt s nes 6-3
ECOLOGY AND ENVIRONMENTAL CONSIDERATIONS.......ccooeeiereennens 7-1
Why Protect the ENVIFONMENE? .........ooueiiiiiieesieee e 7-1
PesticidesandWater RESOUICES ........c.coeeiieeiieiieieeie et ee s neens 7-2
AITANAPESICIAES ...t s ne s 7-4
SOI aNAPESHCIAEUSE ... 7-6
PesticideEffectSoNtheENVIFONMEN ..........ccooiiieiiiierie e 7-6
PES I CIOEPEISISIENCE ...ttt s sre e nne s 7-8
ApplicatioNSReqUINNGAPEMIT ..........coiiiieeree e 7-9
ApplicationsRequINNGNOLTICEIION ..........covireiiieieee e 7-9
SEf SIUAY QUESHIONS.......coiiiieitee ettt s nns 7-10



Table of Contents (Continued)

Chapter Page
8 TYPESOFPESTICIDES. ..ottt sttt 8-1
1S o (o0 =PSRRI 8-1
ACAHTCIUBS ...ttt sttt b et e e se e saeeneeeneeeneenae s 8-2
FUNGICIAES ...ttt st nne s 8-2
HEMDICIHES ...t st 8-3
GrowthRegulators, DefoliantS, DeSICCANES ........ccceveereriieniereeie e 8-3
(00 = 01 (10T .S ST 8-4
NS 107 [ [0[RP 8-4
MOIUSCICIOES ...ttt s sre e s e 8-4
REPEIENES.......eeeeee et nne s 8-4
SEf SIUAY QUESHIONS.......couiieiiiiiee ettt s nes 8-4
9 SELECTION OFAPESTICIDE .......oooiiiiiieeiesieee et 9-1
[eNntify thEPESE ..o e 9-1
Determineif Control ISNECESSANY ........coeeieriiiiieieeie e 9-1
ConsidertheAlternativestoPesticide AppliCation ..........cccceveeceneenenieneenieeeeee 9-1
Consider Integrated PEStManagement ...........ccoeeeveerieneeneene e e 9-2
How to ChoosetheRight PesticidefortheJob ... 9-2
PestiCIdEFOrMUIGLIONS .......ooveeieeeiecieeie et s nee s 9-2
PESICIAEMIXIUIES ...ttt sttt st sr e e e nne s 9-5
o [0 = 1 PR SRPRR 9-6
SEf SIUAY QUESHIONS.......coiiieicieeie ettt s es 9-6
10 INTEGRATED PESTMANAGEMENT .....oooiiiiiieceeieee e 10-1
HOwW to SEt UP ANTPM Program ........ccoceeoieiiiiie e 10-2
SEf SIUAY QUESHIONS.......eoiiiiiciee et nes 10-4
11 VERTEBRATEPEST MANAGEMENT ......ooiiiiiiciceeieee e 11-1
Principlesof Vertebrate Pest DamageControl ...........ccoceveeieneenenie e 11-2
(=07 K00 10'S 1o = 7= 10! ST PR 11-2
Diagnosisof ProblemandNeed FOr Control ............ccoceveeiincenenie e 11-3
Vertebrate Pest Control Methods ..........cooveeeieeienieneese e e 11-4
SOUICESOf ASSISLANCE .....couveveeiteeie sttt sttt et sa e e neenae e nes 11-5
SEf SIUAY QUESLIONS.......ceieiieitee ettt s ses 11-6



Table of Contents (Continued)

Chapter Page
12 MANAGEMENT OF INSECTSAND MITES......cccoeieieeresese s 12-1
[NSECLS ... ne e 12-1
PhySICal CharaCleliSHICS .. ..o ettt st ne s 12-1
DevelopmentandMetamOrphOSIS ........ooveieriienierieeie e 12-2
INSECE-LIKEANIOPOUS ..ottt 12-3
= 10 [ - USRS 12-3
(O = 0= O U R URR PR TUPRROR 12-3
(@ 01] (0770 - KPS 12-3
D] o[ o0 e = LU URRTRR 12-3
Damage Caused By Insectsand INsect-LiKEPESES........cooveierieneevienieseeeseee 12-4
PLANTPESES ...t ne s 12-4
ANIMEIPESIS ...ttt e e ne e neenae s 12-4
Managinglnsectsand INSeCt-LIKEPESES ........cooeeiiiiiiieeeeeeee e 12-5
AlfafaWeevil Integrated Pest Management Program...........ccoceeveeveneenesienseennens 12-5
Applelntegrated Pest Management Program............ccooeevereneeniesseeseesiesee e 12-6
Potential ProblemsAssociated WithlnsecticideUsSage ........ccooceveeieveeneeieneennees 12-7
PESTRESISIANCE ..ottt ettt st nae s 12-7
SEf SIUAY QUESHIONS.......ceiiiiiitee ettt s 12-8
13 WEEDSAND WEED CONTROL .....coioiiiieiieieeieeeeesie e e e seeeeeesee e seesnes 13-1
WO TYPES. .ttt sttt sttt ettt sr e et et e beebesneesbeeneennnans 13-1
SUMMENANNUELS ...ttt st e et nes 13-1
WINEEN ANNUEBIS ...t ettt et see e neenae s 13-2
BIBNNIAIS ...ttt ae s 13-3
PEENMNIAIS ... st ae s 13-3
General Weed Control SIrat@gieS .........veveeeereeiie et 13-5
HerbiCIERESISLANCE .....ceeieeeieee e 13-7
SEf SIUAY QUESHIONS.......coiiiiiiiee ettt st e 13-9
14 PLANT DISEASESAND PLANTHEALTH oo 14-1
ThePatNOGENS ..o et 14-1
TheNatureof Plant DISEaSES ........ccoceiieierie et 14-2
Plant DiSEaseCONIOl ........ccvoiiiieiieie et s ne s 14-3
Effectivenessof Chemicalsfor DiseaseControl ...........cccoveeiineninienieneeceneeene 14-7
DI <2 S ST D F='s 1010 S 1 U URRTRR 14-7
SEf SIUAY QUESHIONS.......coiiiiiitee ettt ns 14-8

Vi



Table of Contents (Continued)

Chapter Page
15 THELABEL ..ottt st st 15-1
Identify theChemical HAZards ............cccveieeee i 15-1
REGISIEIEAUSES ...ttt e st te e e sreenesneennens 15-1
RECOMMENTEADOSES .......couveiiiiiie ettt 15-2
COMPAIDIITY ..o e 15-2
e 17100100 [ | YRS 15-2
ThePesticideLabel andtheLaw ..o 15-2
LAEING .ot 15-2
= o USSR URPRRRPR 15-2
PartSOf thEL @A ..o 15-3
SEf SIUAY QUESLIONS.......ecueeeeecieeie ettt re e nae e nns 15-10
LabE QUESHIONS.......eecieecie ettt be e e e sb e snre e ebeeeanas 15-11
16 APPLICATIONOFPESTICIDES........cccoitiiieninieeeeeee e 16-1
Ao o [ov> Tl g] =o N 1] o 1= o1 ARSI 16-1
MiscellaneousAppliCaIONEQUIPMENT ........c.eeiiieeieeie e 16-5
EQUIPMENTMEINTENAINCE .......eeeveeiieiteeie ettt s nne s 16-5
EQUIPMENt CAlIDIEiON ... e 16-6
FlliNgandMiXiNGPESHCIAES ........c.coiuieierieiee e 16-9
Weather WISBAPPIICAHIONS.......ccveiiiiierieeieee et s 16-10
PestiCIdEFOrMUIGLIONS .......ooueeieiiesieeie e s nee s 16-10
(@72 [0 0= (0SSR 16-14
Useful FaCtStOREMEMDEY ..o 16-15
RodentiCidEAPPIICAIIONS ......cccueieeiieieiiesiee et ee s 16-15
SEf SIUAY QUESHIONS.......coiiiieiee ettt s 16-16
17 STORAGEAND DISPOSAL OFPESTICIDES .......ccoceieieienese e 17-1
PESHCIAESIONATR ...t s ee s 17-1
TheStorageBUIIAING ........cooiiiiee e e 17-1
Arranging Y OUr SEOFAgEATEA ......cccuerueerieeieeeestee e eeesiee e ee s stesee s e seeseesneenaeas 17-2
HandlingPestiCidECONTAINEYS ..........couireirieeieeie ettt s 17-3
PestiCIAEEQUIPMENT SEOra0E .....c.eeiveeie ettt s ne s 17-3
SAFELY MEBBSUINES ...ttt st b e ae et nes 17-3
Disposal of Pesticidesand Their CONtaiNErS.........ooveeveereeieseeneeee s 17-5
HOWLOTHPIERINSECONTAINES ....c.veiiiieieieeieeee et 17-6
M ethodsof Disposing of Pesticidesand PesticideContainers..........cceeveeeveevveennee. 17-7
SEf SIUAY QUESHIONS.......eeiiiieitie ettt s 17-8

Vi



Table of Contents (Continued)

Chapter Page
S T I 2 = | I 18-1
D] 1 18-1
(@070 ] 1 o] U1 Y/ 18-1
S 5 0107 I 0 YOS 18-1
WIrONgLOCAHONOr SITE ....ccuveieeeieeie e ettt nee e nne s 18-2
1SS 18-2
ALTACHVENUISANCE ....veeiievie ettt ettt e st e e ere e e e be e e sbe e e sabee s snreesnes 18-2
N[0S = SRR 18-2
CroSSCONTAMINGLION ....veeeiuvieiirieeeireeeeteeeeiteeeesteeesreeeesreesssbeesabeeesbeessbeeesbesssssesans 18-2
What TODOWhENY OUATEINVOIVEd..........ocveeiiie e 18-3
TS 0o TSRS 18-3
ENfOrCEMENTACHONS. ..ottt sabe e e sabeeeanreeeas 18-4
SEf SIUAY QUESLIONS.......ecieeeeecieeie ettt nae e nns 18-5
AppendiX A - CALCULATIONS ...ttt A-1
Appendix B - GLOSSARY OFPESTICIDETERMS ..., B-1

Appendix C- A CHECKLIST FORPREVENTING
PESTICIDEACCIDENTS ... C-1

Vi






INTRODUCTION

All pesticideapplicatorsarerequiredtoknow bas c safety and handling rulesfor pesticideuse. Thepurpose
of thismanual istohel pyoulearnthosefactsand skills. By reading each chapter andtestingyourself withthe
Self Study Questionsat theend, you canteachyourself what youneedtoknow.

Thisisthebasicmanual for all privatepesticideapplicators. Y oushould study and keepthismanual sothat
youwill haveacompleteand up-to-datereferencesource.

Thestudy questionsat theend of each chapter aredesignedto hel pyou understand and remember themost
important conceptsinyour reading. If youcananswer thequestionscorrectly, you should beableto passthe
testfor certification. Thecertificationexamisbased solely uponthemanual rather thanany outsideinformation
youmay already possess.

PESTICIDESARENOT FORAMATEURS. TOPROTECT PEOPLEAND THE
ENVIRONMENT,PESTICIDEAPPLICATORSMUST BEPROFESSIONAL S!

ACKNOWLEDGEMENTS

Inadditiontothespecific sourcescitedinthetext, the Cooperative Extens on Servicepublicationsof the
followinguniversitieswereinva uablesourcesof informationandmateria:

PennsylvaniaStateUniversity
University of Minnesota
Univergty of Wisconsin

Corndl Univergty







CHAPTER ONE

PESTICIDE APPLICATOR
CERTIFICATION

L earning Objectives

*  Understandtheprivatepesticideapplicator cer-
tificationregquirementsand how tobecomecer-
tified.

*  Understand the continuing education process
andtherecertification  requirements.

*  Know how to become a licensed pesticide
applicator.

TERMS TO KNOW

Agricultural Commaodity - meansany plant, or
partthereof, oranimal, or animal product, produced
by aperson(incudingfarmers ranchers vineyardists,
plant propagators, Christmastreegrowers, aquac-
ulturigts floriculturists, orchardists, foresters, or other
comparablepersons) primarily for sale, consump-
tion, propagation, or other useby manor animals.

Certification - meanstherecognitionby theStateof
New Jersey that apersoniscompetentandwill upon
licensing beauthorizedtouseor supervisetheuseof

pesticides.

Commer cial Pesticide Applicator - meansany
person (whether or not heisaprivateapplicator with
respect to someuses) whousesor supervisestheuse
of any pesticidefor any purposeor onany property
other thanasprovided by thedefinitionof “private
pesticideapplicator.” Any employeeof agovern-
mental agency whoengagesintheuseandapplica

tionof pesticidesasisnecessary withinthescopeof
hisemploymentiscons deredacommercia applica
tor.

L icensed - meansthe recognition by the State of
New Jersey that a person is authorized to use or
supervisetheuseof pesticides.

Pesticide Applicator Business- meansany per-
sonwhoeitherwholly orinpart holdshimsealf outfor
hiretoapply pesticidesinthe Stateof New Jersey.

PrivatePesticideApplicator - meansany person
who uses or supervises the use of restricted use
pesticidesfor thepurposeof producingany agricul-
tural commaodity on property owned or rented by
himor hisemployer or, if applied without compen-
sation, other thantrading of personal servicesbe-
tween producersof agricultura commodities, onthe
property of another person.

Responsible Pesticide Applicator - means any
individua whoisaccountablefor theuseof apesti-
cide by himself or any person under his direct
Supervison.

Restricted UsePesticide- meansany pesticideor
pesticideusesoclassified under theprovisionsof
N.JA.C.7:30-2,or soclassfiedby theAdministra-
tor of theUnited StatesEnvironmental Protection

Agency.

Under Direct Supervision - means under the
instructionsand control of another personwhois
respons blefor actionstakenandwhoisavailableif
andwhenneeded, evenif not physically present.




CERTIFICATION STANDARDS
PrivateApplicator

Asaminimum requirement for certification, a
private applicator must show that he possesses a
practical knowledgeof thepest problemsand pest
control practicesassociated with hisagricultural
operations including 2MF, proper storage, use,
handling, disposal, andhisrelatedlegal responsibil-
ity.

The practical knowledge of the principlesand
practicesof pest control and safeuseof pesticides
shdlincludetheability to:

(1) Recognizecommon pestsandtheir damage.

(2) Readandunderstandthelabelinginformation.

(3) Apply pesticidesinaccordancewithlabeling
ingtructionsandwarnings.

(4) Recognizelocal environmental situationsthat
mustbeconsideredduring applicationtoavoid
contaminationandpollution.

(5) Recognizepoisoningsymptomsand procedures
tofollow incaseof apesticideaccident.

(6) Understandthelawsandregulationsof appli-
cablestateandfedera agencies.

GENERAL REQUIREMENTS

Private applicatorswill berequired to become
certifiedif they purchaseanduseor supervisetheuse
of restricted-usepesticides. Commercial applica
torswill be required to become certified if they
purchase and use or supervise the use of any

pesticide.
CERTIFICATION PLAN

Certificationisaone step processfor private
applicators.

PrivateApplicator smust successfully com-
pleteoneexaminationwhichwill cover both Core
andhigher leve topics. Theexamshal includesuch
topicsaspesti cidesafety and handling, proper stor-
age, currentlawsandregulations, pestidentification,
damageassessment, and proper applicationtech-

nigues. Theapplicator shall completetheexamat
oneof thestatewideexamination centersadminis-
tered by thePesticide Control Program.

Cdll thePesticideControl Programat 609/530-
4133toreceivethemateridstoregister fortheexam.

CERTIFICATION EXAM
WAIVERS

Reciprocal Applicator Registration

ThePesticideControl Programmay waiveinitia
certificationtesting wherean applicant hasprevi-
oudy beencertifiedinanother stateorterritory. This
waiver existswhenthereisavalid certificationtest
giveninagtateor territory of theUnited Stateswhich
hasadopted acertification program substantially
equivalenttoNew Jersey’ sand hassigned acoop-
erativeagreement withthe Stateof New Jersey.

Inaddition, reciprocal applicantswill receivea40-
guestionwrittenexamwhenthey apply for recipro-
cal certification. Theexamistakenathomeandtests
theapplicator’ sknowledgeof New Jersey pesticide
regulations. Thereisa$10.00feeper exam. A New
Jersey Pesticide Applicator Registrationwill beis-
suedtotheindividual if thefollowingcriteriaaremet:

*  ThePCPreceivesproof of avalidcertification
fromanother stateor territory whichhassigned
acooperativeagreementwithNew Jersey.

*  TheregistrantdemonstratestothePCPaknowl-
edgeof relevant New Jersey PesticideControl
lawsandregul ationsthroughthetakehometest;
and

*  ThePCPreceivesall applicablefeesandregis-
trationmaterials.

Thefollowingisalistof stateswith cooperative
reciprocal agreementswith New Jersey:

Ddaware SouthCarolina
Indiana Tennessee
New Y ork Vermont
Pennsylvania Virginia
Rhodeldand




CERTIFIED APPLICATOR
LICENSING AND FEES

The requirements needed to be licensed as a
pesticideapplicator withthe PesticideControl Pro-
gramaretwofold:

A. Meet dl certification requirements as stated

above; and

B. Submitanapplicationforregistration. Thereis
nofeeforaPrivate Applicator’slicense.

PESTICIDE APPLICATOR BUSI-
NESS LICENSE

If aperson appliespesticidesfor hire(examples
arebus nessessuchasexterminators, landscapers,
tree services, crop dusters, etc.) they must be li-
censed with the Pesticide Control Program as a
pesticideapplicator business. Thebusinessregistra:
tionisinadditiontoany commercia pesticideappli-
cator registration. Eachphysical locationabusiness
works out of and each name a business uses is
requiredtohaveaseparatebusinesslicense. Also,
each business location must employ at |east one
certifiedandlicensedcommercia pesticideapplica-
tor. Businessregi strationisaccomplished by com-
pletingregistrationformsprovided by thePesticide
Control Programand payingtherequiredfee. Ap-
plicator business registration is not required for
privatepesticideapplications.

CONTINUING CERTIFICATION
REQUIREMENTS

PrivateApplicators

Privateapplicatorsshall berequiredtoaccumu-
lateatotal of 24 unitsof instruction over a5 year
periodbeginningthefirst October followingapplica-
tor certification. Eachunit represents30 minutesof
ingructiontime. Eightof the24tota unitsmust cover
variousbasi ctopics, suchaslabel comprehension,
saf ety and environmental factors, lawsandregula-
tions, etc. Theremaining 16 unitsmust cover topic

areasrel atedto pestidentification, equi pment, pes-
ticideapplicationtechniquesandother topicswhich
aremoretechnical andspecificthanbasicmaterial.

General Recertification | nfor mation

ThePesticideControl Programwill award ap-
propriateunitsfor thevariouscoursesor pesticide
rel ated meetingswhichwill beofferedthroughoutthe
years. Pleasecontact your County RutgersCoop-
erativeExtens on Office, professional associations,
privatecompanies, or other organizationswhichmay
offer coursesor meetingsor haveinformation on
courseor meetingavailability throughout thefuture
years. Havingyour nameplacedonany mailinglist
of the above mentioned organizations would be
helpful. The Pesticide Control Program does
not offer any courses.

Thecoordinator of thecourseor meeting must
submittheagendatothePesticideControl Program
forevauation. If youareplanningtoattendameseting
or course, pleaseask thecoordinator if thisproce-
durehasbeenaccomplished.

Theappropriatecontinuing certificationforms
will bedistributed at theconclusi onof thecourseor
meeting. Theunitsawardedtothecourseor meeting
will beprinted ontheform. Theapplicator should
retain acopy of theform for record keeping pur-
pOSeS.

If theprivateor commercia applicator doesnot
compl etethecontinuing certificationrequirements,
theapplicator must retakethecertificationexamina
tions. ThePesticideControl Program prefersthat
theapplicatorspartici pateinthecontinuing certifica:
tion program since the goal is to ensure that the
applicatorsareknowledgeableinthel atest technical
advancesintheir respectivefieldof pesticidework.

If thecertificationisbased onreciprocity with
another state, thereisan additional recertification
option. Duringthelastyear of the5year New Jersey
recertificationperiod, theapplicator cansend:




* acopy of thecurrent certificationfromthestate
wheretheapplicator wasorigindly certified;

* acoverletter requestingrecertificationinNew
Jersey; and

* acopy of theRecertificationUpdateFormfrom
New Jersey.

Aslong astheindividual has maintained the
original state’ scertification, New Jersey will recer-
tify theapplicator’ sNew Jersey certification.

An applicator’ s recertification status will be
printedontheir licenserenewal. Privateapplicators
will also receive a Recertification Update Form
annudlywhichwill tel themwhentheir Syear period
isup, how many unitsthey haveandhow many more
unitsthey need.

SELF STUDY QUESTIONS

1. All applicatorsof restricted-use pesticidesor
their supervisorsmust havestatecertification.

T() F()

2. Pesticide applicators of restricted-use pesti-
cidesmay beclassifiedasprivateapplicatorsif they
apply pesticides.

A) onlyontheirownproperty.

B) toproduceagricultura commoditiesprimarily
ontheproperty of other people.

C) toproduceagricultural commoditiesontheir
ownproperty.

D) ontheproperty of othersfor hireandtheir own
property.

3. Pesticidesintherestricted-usecategory canbe
used by thegeneral publicwithout certificationif
recommended by astateagency.

T() F()

4. Ifacommercia applicator wishestoapply any
pesticides for the control of pestsin agricultural
crops, he must obtain certification in each of the
appropriatecategories.

T() F()
5. Private applicators must be recertified every
years.
A) two
B) five
C)three
ANSWERKEY
1T 2 C 3 F
4. T 5 B




CHAPTER TWO

NEW JERSEY PESTICIDE
CONTROL REGULA-
TIONS

L earning Objectives

*  Knowthelawsandregulationswhichapply to
theuseof pesticides.

*  Knowhowtoapply pesticidesinalegal manner.

ThePesticideControl Program (PCP) inthe
Department of Environmental Protection(DEP) is
thepesticideregulatory agency inNew Jersey, re-
sponsi bleforimplementingandenforcingbothfed-
eral and statepesticidelawsandregulations. The
New Jersey regulationsarecodifiedasNew Jersey
AdminigrativeCodeTitle7, Chapter 30, Subchapters
1through11(NJAC7:30-1¢et seq). Theseregula-
tions cover topics as varied as pesticide product
registration, dealer and applicator licensing, and
pesticidestorageand use. Followingaresummaries
of theregul ationsapplicableto privateapplications.

Subchapter 1 - Pesticide Products Reg-
istration

This subchapter covers the requirements for
registering pesticideproductsfor useinNew Jersey.
Theimportant thingfor pesticideapplicatorstoknow
isthat no pesticide product canbeused unlessitis
registered bothwiththeU.S. Environmental Protec-
tionAgency (EPA) andtheStateof New Jersey. All
EPA registered products have an EPA approved
label which containsan EPA registration number.
Y oucannottell fromtheproduct | abel whether or not
aproductisstateregistered, but you couldbeissued
violationnotices, stopuseorders, or finesif youuse

unregistered pesticideproducts. Contact the PCP
fortheregistration statusof thepesticideyouintend
touse.

Subchapter 2 - Prohibited and Re-
stricted-Use Pesticides

Thischapter coverswhich pesticidesareprohib-
ited from use and which are restricted-use. Re-
stricted-use pesticides can only be purchased by
certified pesticideapplicators. They alsohavemore
stringent storagerequirements. Asfar asprohibited
pesticidesareconcerned, New Jersey usually only
prohibitsthosepesti cidesthat theEPA prohibitsfor
use. Beaware, however, that New Jersey hasthe
authority toprohibit, limit, or classify for restricted-
use any pesticidewhereabasisexistsfor suchan
action.

Subchapters 3 & 4 - Certified
Pesticide Dealers and Dealer Busi-
nesses

abletoobtainrestricted-usepesticidesfromthose
bus nessesandindividua swhoareproperly licensed.
Theindividua smust passaded er certificationexam
tobelicensed andthebusinessmust keeprecordsof
al transactionsinvolvingrestricted-usepesticides.




Subchapters 5, 6, 7, and 8 -

Pesticide Operators, Commercial Pes-
ticide Applicator, Pesticide Applicator
Business, and Private Pesticide Appli-
cators

Thesesubchapterscover thelicensingrequire-
mentsfor usersof pesticides. Subchapter 5covers
thetrainingandregistrationof commercia pesticide
operators(peoplewhowork under thedirect super-
visionof commercial pesticideapplicators), Sub-
chapter 6thecertificationandregistration of com-
mercial pesticideapplicators, Subchapter 7thereg-
istration of pesticideapplicator businessesand Sub-
chapter 8thecertificationandregistrationof private
pesticideapplicators.

Privateand Commer cial PesticideApplicator s-

Itisimportant tounderstandthedifferencebe-
tweenprivateandcommercial applicators. A private
applicator issomeoneusing pesticidestoraisean
agricultural commodity, onland ownedor rentedby
himor hisemployer. Farmers, nurserymen, green-
house growers and Christmas tree growers are
examplesof privateapplicators. A privateapplica-
tor needstobecertifiedandregisteredonly if heis
usingrestricted-usepesticides.

Inmost casescommercid applicatorsneedtobe
certifiedandregisteredtouseany pesticide. Com-
mercia applicatorsinclude: anyoneapplying pesti-
cides as a service; in-house applications to resi-
dences(examples: multi-family dwellings, dormito-
ries, rental units, etc.) unlessitistotheapplicator’s
ownlivingquarters, in-houseapplicationsincom-
mercial buildingsinareaswherefoodisprepared,
served, or stored (examples: restaurants, taverns,
cafeterias, supermarkets, groceries, food process-
ing, storage, or packagingplants, etc.), andin-house
gpplicationsinother commercid settingswherethere
isan aggregate of more than 10 employeesor, if
groundmai ntenanceisinvolved, therearemorethan
3acresof grounds. Commercial applicatorsalso
includeany personwho appliespesticidesasapart

of theirjobwithany governmenta agency (examples:
maosquitocommissions, publicschool systems, hedlth
departments, etc.).

Certification-

Forcommercid gpplicators, thecertificationpro-
cedureentail spassingabasic Coreexamandthen
oneor morecategory exams, whicharespecificto
the type of pest control work being done. Once
certified acommercial pesticide applicator must
register onanannual basisandgothroughrecertifi-
cationevery Syears. Recertificationisaccomplished
by retakingthecertificationexamsor by attending
continuingeducationsess onsandaccumul aingunits
of recertificationcredit.

A privateapplicator must successfully complete
one examination which will cover both Core and
higher level topics. Theexam shall include such
topicsaspesticidesafety and handling, proper stor-
age, currentlawsandregul ations, pestidentification,
damage assessment, and proper applicationtech-
niques. Once certified a private applicator must
register andgothroughrecertificationevery Syears.
Twenty four units are required over the 5-year
periodwhichshall include8unitsinCorematerial
and 16 unitsin Privatesubject matter. Eachunitis
worth 1/2 hour of ingtructiontime.

Operatorsand Agricultural Handlers-

Not every user of pesticides who meets the
definitionof aprivateor commercia applicator needs
tobeacertified applicator. Instead, you canwork
under thedirect supervisionof acertified applicator
asacommercial pesticideoperator or asanagricul-
tural handler. (For detailsonagricultural handlers
refer to Chapter 3.) For commercial applicators,
direct supervisionmeansthereisanemployer-em-
ployeerelationship andthecommercial pesticide
gpplicatorisavailableif andwhenneeded, evenif not
physicaly present.




Pleasenotethat at | east onecommercial pesti-
cideapplicator in category 11 must bephysically
presentduringany aeria application. Itisnotaccept-
ablefor acommercial pesticide operator to make
aerial applicationsontheirown!

Applicator Businesses-

If pesticides are being applied for hire, as a
service, thenthebusinessentity itself must beregis-
tered asapesticideapplicator business. Pesticide
applicator businessesarecompanieswhichcontract
out their servicesfor compensation. Examplesof
suchbus nessesareexterminators, landscapingcom-
panies, tree care firms, pet groomers and aeria
applicationbusinesses. Applicator businessregis-
trationisaccomplished by completinginitia applica:
tionformsprovided by the Pesticide Control Pro-
gram. Registrationisonanannual basisthereafter.

Eachbusinessnameand each physical location
of abusiness must also be registered separately.
Eachbusinesslocationmustemploy, atthat location,
atleast onecommercial certified pesticideapplica-
tor. Businessesarealsorequiredto carry general
ligbility insurance, whichincludescoveragefor com-
pletedoperationsandfor chemical liability.

Recordsof Applications-

All pesticideapplicationsperformed by com-
mercia and privateapplicators, or thecommercia
pesticideoperatorsor agricultural handlersunder
their direct supervison, aresubjecttorecordkeeping
requirements. Theserecordsmust bekeptonfilefor
threeyearsby commercial applicators(except that
all recordsof termiticideapplicationsmust bekept
for aminimum of fiveyears) and for two yearsby
privatepesticideapplicators.

Therecordsfor private pesticide applica-
tionsmust contain thefollowinginfor mation:

1. Thedateof application;
I. For pesticideshaving areentry timeof 24

hours or more, date of application shall
includethehour compl eted.

2. Theplaceof application;

I.  For pesticideapplicationstoan agricultural
crop, placeof applicationshall includethe
nameand addressof thefarm and thespe-
cific field or land area and crop that was
treatedwiththepesticide.

3. Thebrandor tradenameof each pesticideused
or symbol representing suchname, providingthe
applicator alsokeepsalistwhichclearly corre-
latesthe symbolsused with full and complete
pesticideproduct name(s);

4. Theamount of each pesticideused; and

5. Thedosageor rateof each pesticideused.

Subchapter 9 - Pesticide
M anagement

Thissubchapter coversrequirementsfor specia
permitsfor environmentally sensitiveapplications,
such asfor aguatic pest control and mosquito/fly
control; pesticidestorageand disposal ; application
and protectivesafety equi pment requirements; noti-
ficationschemesandthereporting of pesticidespills.

Thissubchapter alsocoversfarmworker safety
requirements, whichbecamefederal Agricultural
Worker Protection Standards(highlightedlaterin
thischapter) on January 1, 1995.

Agricultural Applications-

Agricultural applicationrequirementsinclude
reentry time requirements. In certain cases, the
posting of warning signsisrequired. Whenthese
applications are made by acommercial pesticide
applicator (such as an aerial applicator business,
etc.) theland owner must be notified prior to the
applicationastothereentry time, etc. (SeeChapter
3forfedera agricultura requirements.)




AquaticApplications-

In most cases, applications of pesticides to
aguaticsites(ponds, lakes, etc.) requirean Aquatic
UsePermit. All pesticideslabel edfor aguaticuseare
restricted-use pesticidesin New Jersey. Thisin-
cludesthecopper products. Anapplicationof ANY
pesticidetoanaquaticsiterequiresan AquaticUse
Permit unlessit meetsthefollowingexemptions:

1. Thebody of water tobetreatedisNOT usedfor
potable water and the body of water to be
treated hasNO outl et structureor outl et stream,
and the body of water to be treated and its
surrounding shorelineisowned and controlled
by oneperson.

OR

2. Theapplicationisforthecontrol of mosquitoes
orflieswhichthenfall under thePesticideCon-
trol program’ sMosqguito/Fly Permit Program.

Theremay beconditionsor additional restric-
tionsbesidethel abeling requirementsplacedonthe
applicationof theaguatic pesticide. Applicationsfor
an Aguatic Use Permit can be obtained from the
PesticideControl Program. Permitsarereviewedto
help ensure that pesticides applied to an aquatic
environment do not cause adverse effectsto that
environment.

Stor age of Pesticides -

Proper storage of pesticides is mandated by
regulations. Restricted-usepesticidesmust bestored
inasecure, locked enclosurewhileunattended, and
theencl osurepostedwithasignindicatingapesticide
storagearea. Aninventory list of pesticideslikely to
be in storage must be kept and updated at |east
annually and kept in aseparate location from the
storagearea. Thisinventory list, alongwithade-
scriptionof thelocationof thestoragearea, must be
forwardedtothelocal firedepartment, sothat they
can be prepared for hazardous conditions if an
emergency Stuationarisesinvolvingthestoragearea.
Pleasenotethat if youarerequiredtocomply withthe

New Jersey Right-to-Know regulationsand have
completed the Right-to-Know survey forms and
forwarded themtothelocal authoritiesspecified,
thenyouareconsideredtobeincompliancewiththe
inventory reporting requirementsof thissubchapter.

Restricted-use pesticides must be stored ina
roomstructuraly separatedfromlivingareasinres-
dentia structuresandtheventilation must besuffi-
cienttokeepfumesoutof livingareas. Incommercia
or publicbuildings, thesamerequirementsapply, but
towork areasinstead of living areas. Fumigants
cannot bestoredinmulti-unit residential, commer-
cid, orpublicbuildings.

Service Vehicles -
What is a “ service vehicle?”

A “service vehicle’ is a vehicle which is
normally used for transporting pesticidesto or
fromapplication locations. A commonexample
of avehicleisapickuptruck whichregularly travels
onpublicroadscarrying pesticidestoandfroman
applicationsite.

What is not a “ service vehicle?”

1. Anyvehiclewhichoperatesonly withinthefarm
boundaries.

2. Vehicleswhichcarry pesticidesintheapplica-
tiontank ready for application (boomsprayers,
mist blowers, etc.) at alocationwhich iscon-
trolled by a private applicator performing or
supervisingthe pesticideapplication.

Vehicles used to transport pesticides from
thepoint of purchasetothe storageareaarenot
considered servicevehicles. Seepage4 - Chapter
17. If the service vehicleis used by a Pesticide
Applicator Business, thebusinessregistrationnum-
ber must beontwosidesof thevehicleinnumbersat
least 3inchesinheight. All servicevehiclesmusthave
words, withlettersof atleast 3inchesinheight, and
ontwosidesof thevehicle, clearly indicating that
pesticidesaremost likely beingtransportedor stored




onthevehicle. A businessname, suchas”“Tom’s
Pest Control,” issufficient for thispurpose, since
“pestcontrol” usualy meanspesticidesareinvolved.
However, abusinessnamesuchas” Sanitation Ser-
vice” isnot sufficient. Wordingsuchas” Pesticide
Vehicle,” “ Pest Control Service,” or smply “ Pesti-
cides’ wouldhavetobeincludedontwosidesof the
vehicle. Servicevehiclesusedby privateapplicators
must haveall of theaboverequirementsexcept for
thebusi nessregistrationnumber.

All pesticidecontainersonservicevehiclesmust
bestored, supported, braced, etc., sothat breakage
or spillsdo not occur. Also, ashovel, absorbent
material, and aworking fireextinguisher must be
carriedonboardat al times. Thepesticidestorage
areamust bephysically separatefromthedriver or
passengers. All tanksmust havecoversor hatches
toprevent spillage. Portableequipment and contain-
ersmust beinaccessibleto unauthorized persons,
andlocked upwhenunattended.

Containers-

Pesticidecontainersmust beproperly label edat
altimes, withalegibleversonof their EPA gpproved
label. Containerswhichareusedfor foodor drink
cannot beusedtostorepesticides.

All pesticidesand pesticidecontainersmust be
disposed of accordingto stateandfederal lawsand
regulations. Thismeansthey must bedisposedofin
amanner thatwill not causeharmor injury topeople
or the environment, or asignificant risk of harm,
injury, or damage. Stateandfederal disposal laws
areadministeredby theDivis onof HazardousWaste
Management andtheDivisionof SolidWasteMan-
agementintheDEP.

Application Equipment -

Pesticideapplication equi pment must beprop-
erly calibrated and maintained. All necessary and
appropriate saf ety equi pment and protectivegear
must be made available to employees and such
equipment must beproperly maintained. Employees
must beproperly trainedintheequipment’ sproper
use.

Notification -

Notification of personsisrequired beforeany
commercial applicationsof pesticidesaremadefor
thecontrol of household or structural pestsatsingle
family resi dences, multi-family resi dences, commer-
cid buildings, schools, ingtitutions, parksandsmilar
sites. Notificationisalsorequired beforeany com-
mercial applicationof pesticidesaremadefor turf or
ornamenta applicationsat singlefamily residences,
multi-family res dences, commercid buildings, golf
courses, schoals, ingtitutions, parksandsimilar Sites.
Notification requirementsmay includebut not be
limitedto: proposed date of theapplication(s), the
pesticidestobeused, |abel instructionsrelatingto
general publicsafety, acopy of aConsumer Infor-
mation Sheet and thetel ephonenumber of theNew
Jersey Department of Health and the New Jersey
poisonInformationand Education System.

For pesticideapplicationsperformedonaggre-
gate areas of greater than three acres of land or
water, community or areawidenotificationmay be
required. Thisnotification requiresthat persons
residinginthevicinity of theproposedtarget sitebe
givennotification prior totheproposed application,
intheform of newspaper advertisements, etc. Ad-
vertisementswoul dincludeinformationconcerning
thespecificapplicationtobemade (including pre-
cautionary statements), applicator information, are-
quiredlogof callsmadetotheapplicator businessin
response to the notification, etc. (Note: These
provisionsmay not apply tocertainagricultural and
mosguitoapplications- check thefull regul ationsfor
details)

Spills-

Applicatorsarerequiredtoreport andclean-up
pesticidespillsif they areof acertainsize. Spillsthat
must bereported tothePesticide Control Program
areasfollows:

1. Anyspillinsideastructureof any pesticideof
morethan1gallonof liquidof any combination
of pesticide/diluent, or dry formul ationscontain-
ing 11b. or moreof activeingredient.




2. Any spill outside astructure of any pesticide
containing 11b. or moreof activeingredient.

If the spill meetsthe abovereporting require-
ments, the Pesticide Control Programmust benoti-
fiedimmediately after emergency actionsaretaken
tocontainor stabilizethespill. Duringnon-business
hoursthenotificationismadeby callingtheDEP' s
hotline, whichis609-292-7172. A writtenreport of
the incident must be forwarded to the Pesticide
Control Programwithin10days.

Subchapter 10 - Pesticide Use

This subchapter coversitems such as special
restrictions on the use of specific pesticides, the
broad-based* use” regulations, special termiticide
and aerial applicationrequirements, and pesticide
usesurveys.

Labels-

States do not have control over the EPA ap-
proved label of a pesticide product. However,
throughtheir ownregulatory powers, they canlimit
theuseof apesticideor put additional restrictionson
theway it canbeused. New Jersey hasthisauthority
andthePesticide Control Programhasplaced some
ggnificantlimitsonspecificpesticides.

Most of theuseregul ationspertaintoall applica-
tors. Someof themoreimportant onesfollow. No
pesticidecan beused contrary tothe EPA approved
label directionsor any additiona restrictionsasman-
datedby stateregulations. A legiblecopy of theEPA
approvedlabel must beat themixingandusesiteat
all times. Of course, thecontainer, withitsattached
label,isoftenwhat will bepresent at themixingand
applicationsitetosatisfy thisrequirement.

EPA hasanongoing programto upgrade pesti-
cidelabelingtomakethepesticidel abel moreeffec-
tive. Besureyou havethemost recentlabel onfile
for the pesticide products you use. When new
stocksarebought, read thelabel onthat new stock
toensurethat youareawareof theinformationthat
may havechanged or beenaddedtothat |abel. Do
not rely onmemory or onout-of-datelabels.

A pesticide or pesticide container cannot be
transported, handled, stored, mixed, loaded, or used
inany manner that causesharm, injury, or damageto
persons, property, or theenvironment, or asignifi-
cantrisk of harm, injury, or damage.

Clean-up/SampleAnalysisCosts-

Lastly, applicators should be aware that the
Pesticide Control Program canissue clean-up or-
dersto direct applicatorsto decontaminate areas
affected by pesticidespillsand misapplications, can
chargeapplicatorsfor sampleanalysiscostswhen
violationsaredocumented; and canask for pesticide
usedataonanannual basis.

Subchapter 11 - Emergency
Containment and Disposal of Pesticide

Containment -

Whenanunexpected event resultsinthepossi-
bility that apesticidemay bereleasedtoanon-target
siteall necessary measuresmust betakento prevent
suchmovement. Thecontainmentistheresponsibil-
ity of theproperty owner, thepersonresponsiblefor
the pesticidebeing ontheproperty and the person
responsi blefor theunexpected event which caused
thesituationtooccur.

Disposal -

Beforedisposingof any pesticide, apersonmust
submittothe Department of Environmental Protec-
tionawrittenplanoutliningtheintended procedures
of disposal. Suchdisposa cannot occur until written
approval isreceived.

Theinformation presentedinthischapterisonly
asummary of theN.J. PesticideControl Regulations.




Thisinformationwascurrent asof January, 1996.
Alwayshaveacopy of themost current regul ations
onhandfor ready reference. Copiescanbeobtained
by writingtothe:

NJDEP- PesticideControl Program
CN411
Trenton, NJ08625-0411

SELF STUDY QUESTIONS

1. PesticideproductsusedinNew Jersey must be
registered:

A) only withtheU.S. Environmental Protection
Agency.

B) onlywiththeStateof New Jersey.

C) with boththeU.S. Environmental Protection
Agency andthe Stateof New Jersey.

2. In New Jersey, restricted-use pesticides can
only bepurchasedfroma licensed pesticide:

A) dederbusiness.
B) operator business.
C) applicatorbusness.

3. Someonewho usesrestricted-usepesticidesto
raiseanagricultural  product must becertified
andregisteredasa:

A) pesticideoperator.
B) commercid pesticideapplicator.
C) privatepesticideapplicator.

4. Anyoneapplyingpesticidesasaservicemustbe
certifiedandregistered asa:

A) pesticidededer.
B) commercid pesticideapplicator.
C) pesticideoperator.

5. Thecertificationof privatepesticideapplicators
involvespassing:

A) oneexam.
B) adealer exam.
C) anoperator exam.

6. Companieswhich contract out their pesticide
applicationservicesfor compensationmust be
registeredasa:

A) pesticideoperation.
B) pesticideapplicator business.
C) pedticidededer.

7. Privateapplicatorsmust keeprecordsof appli-
cationforaminimumperiodof:

A) 3years.
B) 2years.
C) lyear.

8. Aninventory list of pesticideslikely to bein
storagemust be:

A) keptatthestoragesite.

B) updatedevery2years.

C) kept separatefrom the storagesiteand acopy
forwardedtothelocal firedepartment.

9. PesticidestoragesinNew Jersey aresubjectto
regulationif they contain:

A) only generd usepesticides.
B) restricted-usepesticides.
C) anypedticides.

10. Itisokay tostorepesticidesand packagedfood
inthesameroomif they areno closer than six
fed.
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11. Postingof pesticidestoragesisrequiredinNew
Jerseyif they contain:

A) highlytoxicpesticides.
B) restricted-usepesticides.
C) alargequantity of pesticides.

Answer Key

1.C2.A3.C 4.B 5A
6.B7.B8C 9.B 10.F 11B




CHAPTER THREE

FEDERAL PESTICIDE LAWS

L earning Objectives

*  Haveagenera understandingof thefederd laws
andregulationsthat may affect privatepesticide
applicators.

*  Beawareof theimportanceof havingup-to-date
knowledgeabout howtocomply withthefedera
lawsandregul ationsthat affect your ownopera-
tion.

The United States government, mainly
throughtheEnvironmenta ProtectionAgency (EPA),
has set standards for pesticide handling and use.
Somepracticeswhichweresuggestedfor safeusein
thepast arenow required by law. Theseincludesuch
areasasrecordkeeping, transportation, storageand
disposal procedures, reentry or restrictedentry in-
tervals, fillingand mixing methods, etc. For many
applicators these practices are already part of a
regular routine. For other applicatorssomeadj ust-
ment must bemadeto meet thesenew requirements.
All the new standards are designed to help make
pesticideusesafer for both peopleandtheenviron-
ment.

Federal laws and regulations set the stan-
dardsfor pesticideuse. Stateshavetherighttobe
stricter than the federal laws. The applicator is
responsiblefor knowing and complying with the
federal lawsandregulationsineach statethey may be
workingin.

The United States Congress established the
Environmental Protection Agency (EPA)in1970
and has mandated that the agency regulate pesti-
cides. TheU.S. Department of Agriculture(USDA)
regulated pesticides before EPA was created.

Through its Office of Pesticide Programs (OPP),
EPA usestheFederal Insecticide, Fungicide, and
RodenticideAct (FIFRA) tomanageitsmandate.

FEDERAL INSECTICIDE,
FUNGICIDE & RODENTICIDE ACT
(FIFRA)

FIFRA wasenactedin 1947 replacingtheFed-
eral InsecticideAct of 1910and hasbeen changed
(amended) several times since then. The most
important amendment to FIFRA wasthe Federal
Environmental PesticideControl Act (FEPCA) of
1972 which shifted the emphasis of FIFRA from
safeguardingtheconsumer agai nst fraudul ent pesti-
cide products to arole of protecting both public
hed thandtheenvironment.

FIFRA governsthelicensing or registration of
pesticideproducts. No pesticidemay bemarketed
inthe U.S. until EPA reviews an application for
registration, approveseach usepattern, andassigns
aproduct registration number. Registration deci-
sonsarebased upondatademongtratingthat theuse
of aspecificpesticidewill notresultin“ unreason-
able human health or environmental effects.” In
other words, FIFRA balancestherisksapesticide
may posewithitsbenefitstosociety.

FIFRA:

- requiresthat EPA register all pesticidesaswell
aseach use of that pesticide and approvesthe
product [abel.

- requirestheclassificationof al registered pesti-
cidesaseither “general use” pesticideswhich
canbeused by anyoneor “restricted use” pes-
ticidesif theenvironment or user couldbeharmed




evenif the pesticideisused asdirected (state
requirementsareoftenstricter).

- requiresthattheusersof “ restricted use” pesti-
cidesbecertifiedas, or under thedirect super-
visonof either“private’ or“commercia” appli-
cators. Certificationistobecarried out by the
states(exceptin Coloradoand Nebraskawhich
havefedera programs).

- establishestolerancesfor residuesthat may re-
main on raw agricultural products or in pro-
cessedfood.

- providespendtiesfor“useinconsstentwiththe
labeling” of apesticide.

- makesitillega tostoreor disposeof pesticides
or containersother thanasdirected by regulation
and provides penaltiesfor illegal handling of
containers.

- providescivil penaltieswhentheviolationof a
regulationisunintentiona. Under FIFRA, fines
canbe$1,000for privateapplicatorsand others
or as much as $5,000 for each offense by
commercial applicators. BeforeEPA canfine
you, youhavetherighttoask for ahearinginyour
owncity or county.

- providescrimina pendtieswhenthel awisknow-
ingly violated. Themaximumpendtyfor private
applicatorsand othersis$1,000and/or 30days
inprison. Commercial applicatorsmay befined
up to $25,000 or oneyear in prison, or both.

- permitsstatestoestablishstricter standards, but
not morepermissivestandards.

FIFRA gives EPA the authority to develop
regulations. Regulationsareinterpretations of
thelaw (in thiscase FIFRA) and havetheforce
of alaw. Thefollowing areitemsfrom EPA’s
regulations published in the Code of Federal
Regulations (CFR) title 40:

- providesstandardsfor worker protection

- providesreentry standardsor restricted entry
intervalsfor treated areas

EPA defines” Reentrytime” and“ Restricted
entryinterval” asthelengthtimeimmediately fol-
lowing application of apesticidewhenunprotected
workersmay not enter thetreated area. Theregu-
lationsstatethat:

- nounprotected personmay beinthetreated area
duringpesticideapplication.

- nopesticideapplicationistobepermittedthat
will expose any person to pesticides, either
directly or through drift, excepting those in-
volvedintheapplication.

- iflabelingforworker reentryismorerestrictive
than the genera standards specify, the label
restrictionsmust befollowedinstead of thegen-
erd regulations.

- whennoreentry timeisspecified, treated areas
can be reentered without protective clothing
after thespray hasdried or thedust hassettled,
unlessthepesticideisexemptfromreentry re-
quirements. Thisistruefor all pesticidesexcept
agricultural products. BeginningonApril 15,
1994, dl newlylabe ed agricultural productswill
haveaminimum12hour reentry time.

- warningsof pesticideapplicationsappropriate
and timely to the situation are to be given to
workerseither through oral communication, by
posting, or both. Warningsshouldby giveninthe
languagethat can beunderstood by theworkers
involved. The Worker Protection Standard
(WPS) mandatesthat agri cultural workersmust
be given both verbal and posted warningsfor

every pesticideapplication.
FIFRA Amended In1978

Additiona AmendmentstoFIFRA andthe1972
Act were made September 30, 1978.




ITISILLEGALTO:
1) detach, alter, deface, or destroy,inwholeorin
part, any labelingrequiredunder FIFRA.

2) storeordisposeof pesticidesor containersother
than asdirected by regulationsand/or asindi-
catedonthelabeling.

3) useany pesticideinamannerinconsistentwithits
labelingunless,

youareus ngadosagelower thandirectedonthe
labdl.

you are using the pesticide against apest not
listedonthelabel aslongastheapplicationsite
islistedonthelabdl.
youareapplyingthepesticideby amethod not
listed onthelabel aslong asthat methodisnot
specifically prohibitedonthelabel.

b)

PLEASE NOTE: New Jersey has adopted all
theseamendmentsto FIFRA in 1978 withtheex-
ception that apesticidemay not beappliedby aerial
applicationmethodsunlessthel abel specifically al-
lowsthat applicationmethod.

PESTICIDE REGISTRATION

Under FIFRA, EPA has registered approxi-
mately 50,000 pesticide products. How the EPA
handles each registration application dependson
whether theproduct isnew or hasoneor moreuses

already registered.

New Pesticides or New Formulations (Since
1972)

The law requires EPA to take into account
economic, socia, andenvironmental cost and ben-
efitsinmakingdecisions. Pesticideregistrationde-
cisonsarebased on Agency evaluationsof test data
provided by the manufacturer. Required studies
includetestingto show whether apesticidehasthe
potential to causeadverseeffectsin humans, fish,
wildlife, and endangered species. Potential human
risksincludeacutereactionsor eyeirritation, aswell

aspossiblelong-termeffectslikecancer, birthde-
fects, or reproductive system disorders. Dataon
“environmental fate,” or how apesticidebehavesin
theenvironment, area sorequired sothat EPA can
determine, among other things, whether apesticide
poses a threat to ground or surface water. Most
registrationdecisionsarefor new formulationscon-
taining activeingredientsalready registered with
EPA, or new usesof existing products.

Old Pesticides

Old pesticidesregisteredandinusebeforecur-
rent scientific standardswereestablished must also
be evaluated by the* no unreasonabl e adverse ef -
fects’ guidelinesappliedtonew pesticides. Thisis
being accomplished through EPA’ sDataCall-In
programby issuanceof “ Registration Standardsand
Reregistration of registered pesticides.”

FIFRA was amended in 1988 (FIFRA 88) in
order to require EPA to expedite pesticide
reregistration. FIFRA 88 requires, among other
things, that all pesticidesregistered before1984 be
reregistered by 1997, and it authorizes EPA to
collect fees from registrants to support the
reregistrationprogram. If registrantsdo not submit
to EPA therequireddatawithinthedesignatedtime,
EPA may cancel theregigirations. After examination
of theregistrant’ sscientificstudies, EPA will either
reregi ster thepesticideor choosesomeappropriate
regulatory action, suchasrestrictingitsuseor cancel -
lingitsregigtration.

EPA Optionsfor Regulation

In regulating pesticides under FIFRA, EPA
choosesfrom avariety of options. If theriskisto
peoplewhomix, |oad and apply thepesticide, EPA
canrequire:

- persond protectivecl othingsuchasgloves, hats,
respiratorsor chemical-resistant suits.

- restrictiononusesof thepesticide, or requireuse
only by certified pesticideapplicators.




- prohibitionof certainformulationtypessuchas
dusts, granules, ultra-low volumeconcentrates

or sprays.

- engineering controlssuch asenclosed cabsor
closedmixing/loadingsystems.

- warningstatementsonthelabel suchascanceror
birthdefectrisks, toencouragegreater compli-
ancewithrisk reductionmeasuresstatedonthe
labd.

- restrictionson application ratesor in thefre-
guency of gpplications.

- prohibitionof certainapplicationmethodssuch
asaerial applicationsor backpack sprayers.

- otherintegrated pest management practicessuch
asmechanical methodsor sprayingonly where
infestation hasoccurred.

Iftheriskistofarmwor kerswhoreenter treated
fields, EPA canrequire:

- reentry or restricted entry intervalswhichrestrict
farmworkersfromenteringafieldforacertain
period of time, unlessthey are wearing |abel
specified protectiveclothing. (Requiredforall
pesticideapplications.)

- regrictioninformulationtypeor goplicationrates.

- ora notification or posting of signs to warn
farmworkersthat treatment has occurred (re-
quiredfor al pesticideapplications).

If therisk istoconsumer sof cropswhich have
beentreated with pesticides, EPA canrequire:

- longer preharvestinterval ssothat resi dueswill
havemoretimetodissipate.

- changesinthemanufacturing processof pesti-
cidestoreducelevel sof contaminantsor impu-
rities.

- redrictionsinthefrequency of gpplicationand/or
rates.

EPA canasocancel or deny registrationfor the
usesof apesticide. Insuchacase, EPA caneither
cancel or deny certainusesor al useswhererisksare
particularly high. Itispossiblethat they may deny or
gradually removeapesticidefromthemarketplace
toalowthedevel opment of alternativechemical sor
technologies.

EPA can suspend the use of apesticide on a
regular or anemergency basisif theAgency believes
thepesticideposesanimminent hazard. Suspension
halts the use of a pesticide until adecision onits
registration can bemadethroughthecancellation
Process.

WORKER PROTECTION
STANDARD (WPS)

Thefederd Agriculturd Worker Protection Stan-
dard (WPS) takeseffectonJanuary 1,1995. These
regul ations make owners of farms, greenhouses,
nurseries, and forest (also known as* agricultural
employers’) respons blefor many aspectsof agricul -
tural worker safety andtraining. Farmownersand
tharimmediatefamiliesareexemptfromgivingthem-
selves many of the protectionsrequired for other
workersunder theseregulations. Theexact text of
these regulations can be found in Part 111 of the
Federal Register (49 CFR Parts 156 and 170) of
August 21, 1992, whichmost librarieswould have.

Worker Protection Standard (WPS) cover
three main areas concerning pesticides - these
are: (1) exposurereduction, (2) mitigation and
(3) exposurewhich dealswith reentry timesand
pesticideeducation. Label directionsfor agricul-
tura pesticideswill d sobechangingbecauseof these
regulations. Directions on reentry to treated
areas,saf ety equipment, and ora and postedwarning
for workersareexamplesof these changes. Read
andfollow|abel directionscarefully.




The main WPS responsibilities for farm
owner sar ethefollowing:

- Display of information at a central location,
includingWPSsafety poster, informati onabout
thel ocationof emergency medica facilities, and
alist of recent pesticideapplications.

- Pesticidesafety training for workersand han-
ders.

- Providingdecontaminationsites.

- Employerinformationexchangebetweenem-
ployersof agricultural workers(i.e. growers)
andemployersof commercial (for-hire) pesti-
cidehandlers.

- Emergency assistance, includingtransportation
tomedical careandinformationtomedical per-
sonnel or your employees.

- Noticeof applicationsby ord warningor posting
treated aress.

- Monitoringof handlerswhoareusinghighlytoxic
pesticides.

- Specificingtructionsfor handlers,includingla-
belinginformationand safeoperation of applica:
tionequipment.

- Equipmentsafety,includingingpectionandmain-
tenance.

- Manydutiesrelatedtopersonal protectiveequip-
ment (PPE) including providing, cleaning, and
maintainingit, preventingheat ilinessandallow-
ingexceptionsto PPE.

- Many dutiesrelated to early entry including
trainingandinstruction, decontaminationsites,
and providing, cleaning, and maintaining per-
sonal protectiveequipment.

EPA hasdevel oped aseriesof WPSeducation
materialstohel pagricultural employerslearnabout
thelaw and assist themtotraintheir workersabout
pesticidesafety. InNew Jersey, thePesticide Con-
trol Program (PCP) isresponsiblefor enforcingthe
WPS. For further information, call thePCPat (609)
530-4146.

THE ENDANGERED SPECIESACT
(ESA) OF 1973

The purpose of the Endangered Species Act
(ESA) istoprotect endangered species. TheESA
isadministered by the Fish and Wildlife Service
(FWS), of theDepartment of thelnterior. TheESA
makesitillegal tokill, harmor collect endangered
wildlifeor fishor removeendangered plantsfrom
areasunder federal jurisdiction. Italsomandatesthat
other federal agenciesensurethat any actionthey
carry out or authorizeisnot likely tojeopardizethe
continued existenceof any endangered species, orto
destroy or adversely modify itscritical habitat.

The FWSdetermineswhether aspeciesisen-
dangered. An endangered speciesis a plant or
anima whichisindanger of extinctionthroughoutal
or asignificant portion of itsrange. A threatened
speciesisonelikely to becomeendangeredinthe
foreseeablefuture. Thereasonsaspeci esbecomes
endangered or threatened arecomplex and difficult
tocorrect. Destructionof habitatisoneof themajor
reasons for the decline of some species. Habitat
destructionisusudly theresult of industria, agricul -
turd, resdentid or recrestiona development. Within
theUnited Statesabout 275 animalsand 190 plants
havebeenlisted asendangered or threatened. Once
aspeciesis listed as endangered, the FWS may
designatethat itscritical habitat beprotected from
destructionor modificationinany way.

EPA isrequiredtoensurethat registered pesti-
cideuseisunlikely tojeopardizeendangered spe-
cies. Jeopardizemeansthat theaction” appreciably
reducesthelikelihood of survival of thespecies.” To
accomplishthis, EPA estimatesthemaximumenvi-
ronmental concentration of each pesticide. If this
estimated concentration may affect anendangered




species, thepesticideisreferredtothe FWS. The
FWSdeterminesif thepesticideusesarelikely to
jeopardize the endangered species. When FWS
findsthat theusesmay causejeopardy totheendan-
geredspecies, they will recommendalternativesand/
or restricttheuseof thepesticidewithinthehabitat of
theaffected species. If thepesticidewill adversely
affect the species, but not tothepoint of jeopardy,
FWSprovidesdiscretionary conservationrecom-
mendations.

EPA respondstothe FW Sjeopardy opinionsby
making changestothepesticidelabdl. Thenewlabel
languagemay containspecificrestrictionsor it may
direct pesticideapplicatorstoread an Endangered
SpeciesBulletinwith directionsfor theuseof the
pesticide where endangered species may be af-
fected.

Ultimately, protection of endangered species
frompesticideswill fall tothepesticideapplicator.
Preservingthebiological diversity of our planet by
protecting endangered specieswill contributetothe
overal quality of life. Eachplant or animal ispart of
acomplex food chain; break one of thelinksand
others are adversely affected. One disappearing
plant cantakewithit uptothirty other speciesthat
dependonit, includinginsects, higher animalsand
evenother plants.

FOOD,DRUGAND COSMETICACT
OF 1938

TheFood, Drugand CosmeticAct (FDCA) of
1938 hasbeenamended several timesinitshistory.
Itisadministeredby theFoodand Drug Administra-
tion of theDepartment of Healthand HumanWel -
fare.

FFDCA governs,amongother things, pesticide
residuelevelsinfood or feed cropsmarketedinthe
U.S. UndertheFFDCA, EPA hastheresponsibility
for settingtol erances, or maximumlegal limitsfor
pesticideres duesonfood commoditiesmarketedin
theU.S. Thepurposeof thetoleranceprogramisto
ensure that U.S. consumers are not exposed to
unsafefood-pesticideresiduelevels.

TheFood and Drugadministration hastherespons -
bility forenforcingtolerancelevelssetby EPA. This
law:

- providesfor the monitoring of food cropsfor
pesticideresiduesand enforcestol erances.

- providesforthemonitoringandenforcement of
foodadditivetolerancesandfor theprosecution
of violators.

- providesthattheFDA work jointly withEPA to
register pesticidesusedonanimals

- providesfor monitoring of pesticideresiduein
animalsby theM eat | nspection Divisionof the
U.S. Department of Agriculture.

DELANEY CLAUSE

TheDeaney Clauseisaprovisonof theFFDCA,
anditspurposeistoprohibit oncogenicpesticides(a
pesticidecapabl eof inducing tumors) from being
usedinany processedfoods. TheDelaney Clause
prohibitstheestablishment of any processed-food
tolerancesfor anoncogenicpesticide, regardlessof
whether or to what extent itsresidue isjudged to
poseahazardto humanhealth.

OCCUPATIONAL SAFETY AND
HEALTH ACT (OSHA) OF 1970

TheOccupationd Safety andHedthAct (OSHA)
of 1970isadministered by theOccupational Safety
and Health Administration of the Department of
Labor. Thislaw:

- requiresany employer withelevenor moreem-
ployees to keep records of all work-related
deaths, injuriesandillnessandtomakeperiodic
reports. Minor injuriesneedingonly firstaid
treatment need not berecorded. Recordsmust
bemadeif theinjury involvedmedica trestment,
loss of consciousness, restriction of work or
motion, or transfer toanother job.




- requiresinvestigationof employeecomplaints
that may berelatedto pesticideuse, reentry or
accidents.

HAZARD COMMUNICATION
STANDARD (HCS)

Thisrulewritten and administered by OSHA,
providesprotectionfor employeesexposedto haz-
ardouschemicals. Pesticidesare considered haz-
ardous chemicals. An employeeisdefined asa
worker who may beexposed to hazardouschemi-
calsunder normal operatingconditionsorinforesee-
ableemergencies. Exposureor exposed meansthat
anemployeeissubjectedtoahazardouschemica in
thecourseof employmentthroughany routeof entry
(inhal ation, ingestion, skin contact or absorption),
andincludespotential (i.e. accidental or possible)
exposure.

TheHCSregulationsapply toa |l non-farmingopera:
tionsthat deal withpesticides.

Thislaw:

- requires employersto read the Standard and
understandtheprovisionsandrespons bilitiesof
anemployer.

- requiresalist of thehazardouschemicalsinthe
workplacebemade.

- regquiresemployerstoobtainmateria safety data
sheets(MSDS) for al hazardoussubstanceson
therlist.

- requiresall containerstobelabeled.

- reguiresthat awrittencommunicationprogram
bedevel oped andimplemented.

- requiresthat employeetraining be conducted
baseduponthechemical list, MSDSandlabeling
information.

- employersmust createahazard communication
file,andmakeit avail abletoany employeeupon
reguest inareasonableperiod of time.

RESOURCE CONSERVATION AND
RECOVERY ACT OF 1976

The Federal Resource Conservation and Re-
covery Act(RCRA) isadministered by theEnviron-
mental Protection Agency tomanageall hazardous
wastes.

UnderthisLaw:

- privateapplicators(farmers) whoproperly dis-
poseof pesticidewastes, excesspesticides, and
triplerinsedempty containersontheir ownprop-
erty areingenera exemptfromtherequirements
of this law (staterequirementsareoftenmore
drict).

- otherswhoaccumulate2.2 poundsper monthor
more of waste containing acutely hazardous
chemical or 220 poundsof hazardouswasteare
regulated; mustregister asagenerator of hazard-
ouswasteand obtainan | D number from EPA
andfollow certaindisposal requirements.

- triple-rinsedused contai nerscan bedisposed of
INEPA approvedsanitary landfillswithoutan1D
number or further regulation.

Regul ated wasteincludesunrinsed containers,
excesspesticideand pesticidedilutions, rinse
water, etc. which containalisted chemical and
cannot beproperly used.

Tofindoutif apesticideislistedinRCRA call:
EPA RCRA Hotline1-800-424-9346

8:30a.m.-7:30p.m.EST
MondaythroughFriday




- probably any pesticidenot listed ashazardousin
RCRA should betreated ashazardousbecause
any flammable, corrosve, reactive, ortoxicwaste
isconsidered hazardousevenisnot onthelist.
Statehazardouswasteregul ationsshould also
befollowed.

TRANSPORTATION SAFETY ACT
OF 1974

TheTransportation Safety Act of 1974 autho-
rizedtheU.S. Department of Transportation(DOT)
to declare, issueand enforce hazardousmaterials
regulationsfor all modesof transportation. These
regulations, contained in Title 49 of the Code of
Federal Regulations (49CFR), cover any safety
aspect of transportationhazardousmateria, includ-
ingthepacking, re-packing, handling, describing,
labeling, marking, placarding, and routing of such
materials. Many stateshaveadoptedthesefederal
regulationsandareenforcingthem.

Thematerialsincludeunder thisregulationare
explosives, compressed gasses, flammableliquids
andsolids, poisonsand several other classifications
of chemicals. Many pesticidesarenct definedby the
DOT as hazardous although most of the hazard
classesdefinedincludepesticides.

Theshipper whooffersahazardousmaterial for
transportationincommerceshall describethehaz-
ardousmateria ontheshipping paper asrequiredby
theregulations. Theapplicator or carrier may not
transport ahazardousmaterial unlessitisaccompa
nied by ashipping paper. However, inmost cases
pesticidesdo not need shipping papersunlessthe
guantity of the material in one package equalsor
exceedsthe” ReportableQuantity” (RQ) listedinthe
regulations. A pesticide would be considered a
“hazardoussubstance’ ifitsactiveingredientisequal
toor greater thanthereportablequantity (RQ) per
package. Whentransporting hazardousmaterials,
theshi pping paper must bewithinreach of thedriver
whileintheseat belt. Whenthedriverisaway from
the vehicle, the shipping paper must be on the
driver’ sseat or inthepouch of thevehicledoor.

SUPERFUND AMENDMENTS AND
REAUTHORIZATION ACT OF 1986
(SARA TITLE 1)

SARATitlelll isaFedera Right-to-Know law
that affectsthosethat produce or store hazardous
chemicals. Pesticideproducers, distributors, retail-
ersand somepesticideapplicatorsareamongthose
that must comply with thislaw. Itisdesignedto
informcommunitiesregardinghazardouschemicals
located in the vicinity and addresses the need for
community emergency responseplansintheevent of
anaccident.

Titlell hasmany sections, however, theareas
that affect the pesticideapplicator, applicator busi-
ness, or deal er areconfinedtofour sections:

- section302- Emergency planningand notifica-
tiondescribeswhennotificationof thestateand
local officialsisrequired. EPA hasassigneda
Threshold Planning Quantity (TPQ) for each
activeingredient (nottotal weight of formul ated
product). Whentheproductinstorageisat or
abovetheTPQ, the StateEmergency Response
Commission(SERC) mustbenatifiedinwriting.
Each facility is aso required to designate a
coordinator towork withtheL ocal Emergency
Planning Committee (LEPC). The state will
notify theL EPCthat your operationiscovered
under SARA. Thisisaonetimenoatification.

- section 304 - emergency rel easereporting de-
scribesthesafety measureswhenanaccidental
release(suchasaspill) of any extremely hazard-
oussubstanceoccurs. If al thefollowingoccur:

- thepesticidewasspilled.
- iscoveredunder SARA Titlelll.
- thespill quantity wasgrester thantheReportable

Quantity (RQ)
- andthespill created of f-siteexposure.




YouMust:

1. notifytheSERC.

2.notify theLEPC.

3. report the release to the National Response
Center (1-800-424-8802).

If apesticideisapplied accordingtothelabel,
the use is exempt from emergency release
reporting.

- section311- Material saf ety datasheet report-
ingisrequiredunder SARA Titlelll. Employers
arerequiredtoobtainand keep materia safety
datasheetsand submit copiesof eachM SDS(or
listingof theM SD Sthat must maintained) totheir
local firedepartment, theL EPC, andthe SERC.
Thereisoneexclusionfor the section 311 re-
quirement. If achemical is used solely for
household, consumer, or agricultural purposes,
thennotificationisnot required.

- section 312 - this section statesthat facilities
must submitanannual chemicd inventorytotheir
local firedepartment, LEPC, and SERC. This
inventory mustincludea | hazardouschemicals
stored at thefacility at or above 10,000 pounds
andany extremely hazardouschemical storedat
or above 500 pounds (or 55 gallons) or above
theTPQ, whicheverisless. Agricultura produc-
ersar exemptfromthissection.

OTHER REGULATIONS

Regulationsgoverningagricultural aircraft op-
erationsareadministered by theFederal Aviation
AdminigtrationintheU.S. Department of Transpor-
tation. It issues commercial and private aircraft
operator certificatesfor suchoperationsunder Title
14, Codeof Federal Regulations, Part 137.

Pesticideregulationisvery complex; merging
science, publicpolicy,andlaw. Sincescientific
knowledgeconstantly changes, asdotheneeds
of society, the pesticide regulatory processis
never at astandstill. EPA continuously updates
pesticidedecisionsasknowledgeincr easesand
improves.

SELF STUDY QUESTIONS

1. Whatisthefull nameandacronymof thefedera
agency mandatedtoregul atepesticides?

2. Whatisthefull nameandacronymfor thelaw
EPA usestomanagepesticides?

3. Whatareregulations?
4. Definereentrytime.

5. Whichfederal agency setsfoodtolerancesfor
pesticides? Whichfedera agency enforcesthese
tolerances?

6. FIFRA allows states to establish standards.
What kind of standards?

7. Whatisthepurposeof thetoleranceprogram?

8. Theregulationsinterpretingthetransportation
Safety Act arecontainedin49 CFR. What do
theseregulationsdo?

9. Whichfedera agency determineswhat species
areendangered?

10. Whoultimately bearstheresponsibility of pro-

tectingendangered speciesfrom pesticides?

ANSWERS:
1. Environmental Protection Agency (full), EPA (acronym).

2. Federal Insecticide, Fungicide, and Rodenticide Act
(full), FIFRA (acronym).

3. Regulations are interpretations of the law and have the
forceof law.

4. Reentry timeisthetimeimmediately followingapplication
of a pesticide to atreated area when unprotected workers
may not enter.

5. EPA setsfoodtol erances; FDA enforcesfoodtol erances.

6. Morestrict.




7. Thetolerance programisto ensurethat U.S. consumers
are not exposed to unsafe food-pesticide residue levels.

8 Theregulationsin 49 CFR cover any safety aspect of
transporting hazardous material, including the packing,
repacking, handling, describing, labeling, marking,
placarding, and routing of such materials.

9. FishandWildlifeService(FWS) of theDepartment of the
Interior.

10. Y ou, theapplicator.
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CHAPTER FOUR

TOXICITY OF PESTICIDES

L earning Objectives

*  Explainthedifferencebetweenacuteandchronic
toxiaity.

*  List three routes by which your body can be
exposed to pesticidesand nametheroutethat
shouldbeof most concerntoyou.

*  Understandthehazardsassociated withtheuse
of pesticides.

*  Definethethree main chemical "families' of
pesticides.

*  Describe how to avoid harmful effects from
pesticides.

*  Describethesignsand symptomsof pesticide
poisoning.

*  Describeappropriatefirstaidfor pesticideex-
posures.

Pesticidesaredesignedto control pests. Most
control thepest by poisoningit. Unfortunately many
pesticidesarepoi sonousto humans, too. Someare
very poisonous(toxic) andmay kill or serioudyinjure
humans. Othersarerel atively safe(non-toxic). Even
therdatively safepesticidecanirritatetheskin, eyes,
nose, or mouth. Y ou should usecautionwhenever
you handleany pesticide!

ROUTES OF ENTRY

Pesticidescanenter thebody
inthreeways. Y oumay bepoi-
soned no matter whichway they
getin. Y oucanevenbepoisoned
withoutknowingit, especialyif
thepesticidesenter throughyour
skinorlungs.

Oral - Pesticidesmay enter the
body through the mouth. They
may betakeninby mistakewnhile
eating or smoking onthejob or
whenimproperly storedinfood containers.

Der mal - Pesticidescanal sobetakeninthroughthe
skin. Wearing clothingwhichiswet throughwith
pesticidesor dlowingpesticidestofall directly onthe
skinwhilemixingor sprayingcanbedangerous. Dry
materia s- dusts, wettablepowdersor granules- can
also be absorbed. Some pesticides do not pass
throughtheskinvery quickly. Others, however, can
beasdangerousenteringthroughskinaswhentaken
by mouth.

Pesticidespassthroughtheskinonsomeareas
of thebody morequickly thanonother areas. Y ou
must beespecially careful withyour eyes. Theback
of the hands and the wrists absorb more than the
palmsdo. Thearmpits, back of theneck, groin,and
feettakein pesticideseasily, too. Cutsor scrapes
alow pesticidetoenter evenmoreeasily thanusual .

Inhalation - You can breathe in pesticides, too.
Pesticidesintheformof dusts, spray mist, or fumes
canbesuckedintoyour lungsasyouinhae. This
routeof entry isimportant duringmixing of wettable
powders, dusts, or granules. You can aso be
poi soned whenfumigating or sprayingwithout the
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proper respirator in aclosed area, such as green-
houses, gpartments, or grainbins. Eveninhalation of
dilutepesticidescanresultinpoisoning.

Which Routel sM orel mportant?- Thedermal
andinhalationroutesof entry arelikely tobemore
important to the pesticide applicator thantheoral
route. You do not purposely eat or drink the
chemicalsyouareusing. Butyoumay breathethem
in, splashthemonyour skin, or exposeyourself to
pesticidefallout. Y ou can be poisoned no matter
whichway thepesticideentersyour body.

KINDS OF TOXICITY

Toxicity Means “How Poisonous.” In other
words, if youknow thetoxicity of apesticide, you
know “how poisonous’ it is. The toxicity of a
pesticidemust bemeasuredin morethanoneway.
Many pesticidesaredangerousafter onelargedose.
Somepesticides, however, aredangerousafter smal,
repeated doses.

AcuteToxicityis"how poisonous’ apesticideis
to an animal (or man) after single exposure. A
pesticidewithahighacutetoxicity isdeadlyif evena
very small amountisabsorbed. Usually “how poi-
sonous’ one pesticide is compared to another is
judged onacutetoxicity. Itisalsothebasisfor the
warningstatementsonthelabel. Acutetoxicity may
bemeasured asacuteoral, dermal, andinhalation
toxiaity.

ChronicToxicityis"how poisonous’ apesticide
istoananimal (or man) after small, repeated doses
over aperiod of time. Chronic toxicity is very
important becausesomepesticidescanremaininthe
body for along time. If you are exposed often to
these pesticides they
may remainand build
upinyour body. You
canbepoisonedwith-
outever gettingalarge
dose of pesticide!
Chronictoxicitymaybe
measured as chronic
oral,dermal, andinha-
lationtoxicity.

MEASURING TOXICITY

Findingoutthetoxicity of apesticideisnot easy.
Obviously, humanscannot betest subjects. Other
animals(usually rats) areused. However, just be-
causeapesticideisvery poisonoustoratsdoesn’t
meanitisal sovery poisonoustodogs, cows, man,
orwildlife. Likewise, apesticidewhichisrelatively
non-toxictoratsisnot alwaysreatively safetoother
animals. Toxicity studiesarejustguidelines. They
areusedtoestimate” how poisonous’ apesticideis
comparedtoanother pesticide.

AcuteToxicity M easur es- Thecommonly used
measureof acuteora and dermal toxicity isLD,.
L D meansL ethal Dose(deadly amount),andL D,
istheamount of apesticidethat haskilled half of the
animalsinalaboratory test. LD, valuesaremea-
sured from O up. The lower the LD, , thelessis
chemical requiredtokill half of thetest animal sand
themorepoisonousthepesticide. A pesticidewith
anacuteoral LD, of 500ismuchlesstoxicthana
pesticidewithanLD_ of 5. Usually LD, vauesare
measuredinmilligramsper kilogram. Oftenyouwill
notetheabbreviation*mg/kg” followingthenumber
vaue. “Milligram” and“kilogram” aremetricunitsof
weightsmilarto®ounce’ and“ton.” Milligramsper
kilogram is the same as parts per million. For
example, theoral LD, of Pesticide A is5 mg/kg.
Thereforeitwouldtakeonly 5partsof Pesticide A
for every 1 millionpartsof body weighttokill 50%
of thetestanimals.

Acuteinhalationtoxicityismeasuredby LC, .
L CmeansL etha Concentration. “ Concentration” is
usedinstead of “ dose” becausetheamount of pes-
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ticideinhaled from air is being measured. LC_;
vauesaremeasuredinmilligramsper liter. Thelower
theL C,, valuethemorepoisonousthepesticide.

Chronic Toxicity Measures- Thereisno stan-
dardmeasurelikeL D, for chronictoxicity studies.
Oftenthelengthof theexperimentindays, months, or
years and the amount of each doseis stated. For
example, astudy of chronicoral toxicity mightlook
likethis: 8milligramsof pesticidewerefedtorats
daily for two years. No symptoms of poisoning
appeared.

Twoclassesof pesticides, theorganophosphates
and carbamates, canslowly poison by attackingan
essential body chemical called” cholinesterase”. The
chronic exposureto these pesticides can be mea-
sured by monitoring changesin cholinesteraselevels
intheblood. A low level of cholinesterasemeans
danger. If thisoccurs, stay away fromorganophos-
phatesand carbamatesuntil thelevel isnormal again.

LABEL WARNING
STATEMENTS

To alert pesticide users to the toxicity of a
pesticide, asigna word must appear onlabels. Four
different categoriesareused. Signal wordsareused
totell theuser whether thechemical ishighly toxic,
moderately (medium) toxic, dightly toxic, orrela-
tively non-toxic. Label warningstatementsarebased
onacutetoxicity. Acuteoral toxicity, acutedermal
toxicity, andacuteinhalationtoxicity areal usedto
determinethecorrect category for each pesticide.
Forexample, theacuteoral toxicity andacutedermal
toxicity of apesticideareinthesdlightly toxic cat-
egory. Buttheacuteinha ationtoxicity isinthehighly
toxic category. The pesticidelabel will havethe
signal wordsfor ahighly toxicpesticide.

HAZARD

Hazardistherisk of danger. Itisthechancethat
danger or harmwill cometotheapplicator, bystand-
ers, consumers, livestock, wildlife, or crops, etc.
fromtheuseof apesticide. Hazardisoftenconfused
withtoxicity. They arenotthesame. A highlytoxic

pesticideisusualy considered* hazardous’ because
of thehighrisk that theapplicator, bystanders, etc.
canbeinjured. However, safeand careful handling
of ahighly toxic pesticidecanmakeitalow risk or
low hazard. Many factorsbesidestoxicity canmake
apesticide hazardous. These include: the target
involved, theformul ationchosen, theconcentration
and dosageused, thetypeof pesticide, and theskill
of theapplicator.

Target - Thelocation of applicationiscalled the
target site. It can consist of plants, soil, insects,
animals, structures, and many other things. The
intended use of apesticideonatargetisto control
specifictarget pestswithout harmingfragile” nontar-
getspecies.” Theideal pesticidecontrolsthetarget
pest and poses little or no hazard to nontarget
species, aswell asthetarget areaitself.

Formulation - The hazard of a pesticide is also
influenced by theway apesticideisput together, or
madeintoaformulationfor use. Dependingonthe
original toxicity of thepesticide, formulationsthat are
easily absorbed or inhaled may pose more of a
hazard than thosethat are less easily absorbed or
inhaed. Keegpinginmindal thefactorsthatinfluence
thetoxicity of thepesticide, formulationsgenerally
pose the following toxicity hazard in decreasing
order: emulsifiableconcentrate> oil solution>water
emulson>water solution>wettablepowder/flowable
(insuspension) >dust >granular. Choosethesafest
formulationavailabletodothejob.

Concentration and Dosage - Usually, the more
concentrated aformulation isthe more hazard it
poses. Dilutethe concentrated pesticideand you
reduce the hazard. For example, one ounce of
pesticideA containsalethal oral dose. If thesame
oneounceof pesticideA isdilutedintengallonsof
water, each ounce of the dilute mixture is thus
reduced when compared to the concentrate. Use
goodjudgment whenfiguring out theconcentration
and dosage of a pesticide; try to use the lowest
concentration and/or dosage that is necessary to
control thetarget species.
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Table 4.1 Toxicity Levels Corresponding to Label Signal Words.

Categoriesof Acute Toxicity

LD, LC,,
Sgnd Ord Dermal Inhalation
Word mg/kg ppm
| - Highy DANGER/DANGER
Toxic POISONand
Skull & Cross-
bones 0-5 0-200 0-200
II- Moderately ~ WARNING 50- 200- 200-
Toxic 500 2,000 2,000
[I-Sightly CAUTION 500- 2,000- 2,000-
Toxic 5,000 20,000 20,000
V- Rdadivdy >5,000 >20,000 >20,000
Non-toxic

Typeof Pesticide- Some moderately poisonous
pesticidesarehazardoustotheenvironment because
they buildupinanimals. DD T andother chlorinated
hydrocarbons, for example, areknowntobuildupin
animals. Some of these long lasting sprays are
relatively safe, however, whenusedinsidebuildings
or homes. Other pesticides, suchasmany organo-
phosphates, arehighly toxicbut break downquickly
intheenvironment. Thesearenot ashazardoustothe
environment but arevery hazardousinbuildingsor
around people.

Applicator - A skilled, experiencedapplicatorusng
ahighly toxic material may belessof ahazardto
himsalf and othersthanthehomeowner whospreads
ant and roach bait around hishouse. A certified
applicator should havetheskill andknowledgeto
handledl pesticidessafely. Otherwiseheisahazard
tohimself, toothers, andtotheenvironment.

Syner gism- Theactionof twomateria sof thesame
typewhich used together produceagreater effect
than the sum of the materialswhen used aloneis

referredtoassynergism. Oneof thematerial swhen
used alone may not affect the pest, but it greatly
increasesthetotal of thetwo when used together.
Example: Chemical A kills60%, Chemical Bkills
20%, Chemical A and B together kill 98% of the
pests. Synergism may increasecontrol or require
lesschemical. It may alsobemoreharmful toanon-
targetorganism.

All pesticides are hazardous if misused. Use
caution whenever you handlethem!

SYMPTOMS OF PESTICIDE POI-
SONING

Y ou should be aware of the early signs and
symptomsof poisoning. Itisimportanttoremovethe
person from the source of exposurequickly. Re-
movecontaminated cl othingandwashoff any chemi-
ca whichhassoakedthrough. Y oumay savealife.




Pesticide Poisoningor Not?

Thesymptomsof pesticidepoisoningaresmilar
to those of other types of poisoning and of other
diseases. Heat exhaustion, food poi soning, asthma,
and other illnesses are sometimes confused with
pesticidepoi soning. Just becauseapersonbecomes
il after usingor being around pesticidesisnot proof
that heispoisoned.

Thesymptomsof poisoning describedheremay
occur inapersonwho hasbeen suddenly exposedto
large quantities of atoxic material. Or they may
occur in aperson who has been continuously ex-
posed to smaller quantitiesof toxic material over
longer periodsof time. If thesymptomsappear, call
your doctor andtell himor her what pesticidewas
involved.

KINDS OF POISONING
Acutepoisoningistheseverepoisoningwhich

occursafter exposuretoasingledoseof pesticide.
Theappearance of symptomsmay be sudden and

dramaticor may bedelayed.

Chronicpoisoningisthepoisoningwhichoccurs
asaresult of repeated, small, nonlethal dosesover a
long period of time. Many symptomsmay appear,
suchasnervousness, sl owedreflexes, irritability, or
ageneral declineof health. Sometestanimalsare
unabletoreproducenormally after repeated expo-
suretopesticides.

M edical Doctor s Should BeWar ned Ahead of
Time

M ost medica doctorsarenotwell informedasto
thesymptomsandtreatment of pesti cidepoi soning.
Thisisduetothefew caseswhichthey treat. Pesti-
cide poisoning symptomsaresimilar tothose of
other illnessesand poisonings. Y ou, thepesticide
applicator, shouldtell your doctor whichchemicals
youusesothat your physicianwill know thesymp-
tomsandtreatment and havetheantidoteson hand.

GENERAL SYMPTOMS

Unfortunately al pesticidepoi soning symptoms
arenotthesame. Eachchemicd family,i.e., organo-
phosphates, carbamates, chlorinated hydrocarbons,
attack thehumanbody inadifferentway. However,
you should be aware of the general symptoms of

pesticidepoisoning.

Mild Poisoning or Early Symptoms of Acute
Poisoning- headache, fatigue, weakness, dizziness,
restlessness, nervousness, perspiration, nausea, di-
arrhea, lossof appetite, lossof weight, thirst, moodi-
ness, sorenessinjoints, skinirritation, eyeirritation,
irritation of noseandthroat.

M oder atePoisoningor Early Symptomsof Acute
Poisoning- nausea, diarrhea, excessvesdiva, som-
achcramps, excessiveperspiration, trembling, no
musclecoordination, muscletwitches, extremewesk-
ness, mental confusion, blurredvision, difficultyin
breathing, coughing, rapidpul se, flushed or yellow
skin, weeping.

Sever eor AcutePoisoning- fever,intensethirst,
increasedrateof breathing, vomiting, uncontrollable
muscletwitches, pinpoint pupils, convulsions, inabil-
ity to breathe, unconsciousness.

CHEMICAL FAMILIES

Pesticideswhicharechemically ssimilartoone
another areoftengroupedtogether into“families.”
Eachpesticideinafamily attacksapestinasimilar
way. Treatment andantidotesfor poisoningarea so
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thesamewithineachfamily. Itisimportantthat the
doctor knowwhichchemicd familyisinvolved. The
threemajor chemical familiesareasfollows:

Or ganophosphates. Many organophosphatesare
highlytoxicviaord,dermal,andinhal ationexposure.
Theseinclude: parathion, TEPP, Phosdrin, Thimet,
Systox, Di-Syston, Guthion, phosphamidon, Moni-
tor.

Carbamates. Many carbamatesare only moder-
ately or dightly toxic. However, somearehighly
toxicviaora,dermal, orinhaationexposure. These
includeTemik, Furadan, Zectran, Carzol SP,Lannate.

Chlorinated Hydrocarbons. Most chlorinated
hydrocarbons are considered hazardous because
they persistintheenvironment. However, someare
highly toxic viadermal and oral exposure. These
includePentac, Thiodan, lindaneand methoxychlor.

If you arein doubt whether poisoning hasoc-
curred, let adoctor decide!

FIRST AID FOR PESTICIDE POI-
SONING

Call aDoctor

FirstAidisjustthat. Itistheinitia efforttohelp
avictimwhilemedical helpisontheway. Stepone
inany poisoningemergency istocall anambul anceor
doctor. Theonly exceptioniswhenyouareal alone
withthevictim. Thenyoumust seethat heisbregthing
andthat heisnot further exposedbeforeleavinghim
tomakeyour phonecall. Alwayssavethepesticide
andthelabel for thedoctor.

WHILEWAITINGDOTHISFOR:

Skin Absor ption

*  Drenchskinandclothingwithwater (shower,
hose, faucet, pond). The faster the poisonis
washed off the patient, the  lessinjury will
result.

*  RemoveClothing.

*  Cleanseskinandhair thoroughly withsoapand
water. Detergentsandcommercid cleansersare
better than soap.

*  Dryandwrapinblanket.

*  WARNING: Donotallowany pesticidetoget
onyouwhileyouarehe pingthevictim.

Chemical Burnsof theSkin

*  Washwithlargequantitiesof runningwater.

*  Removecontaminatedclothing.

* Immediately cover loosely with aclean, soft
cloth.

*  Avoiduseof ointments, greases, powders, and
other drugsinfirstaidtreatment of burns.

PoisonintheEye

* ltismostimportant to
wash the eye out as
quickly butasgently as
possible.

* Hold eyelids open,
washeyeswithagentle
streamof cleanrunningwater.

*  Continuewashingfor 15minutesor more.

* Do not usechemicalsor drugsinwash water.
They may increasetheextent of theinjury.

I nhaled Poisons (Dusts, Vapor sand Gases)

*  Ifvictimisinanencl osed space, donotgoinafter
himwithout anair-suppliedrespirator.

*  Carry patient (donot let himwalk) tofreshair
immediady.

*  Openall doorsandwindows.

*  Loosendll tightclothing.

*  Applyartificid respirationif bresthinghasstopped
orisirregular.

*  Keeppatientasquiet aspossible.

*  |f patientisconvulsing, watch hisbreathingand
protect himfromfallingand striking hishead.
Keephischinupsohisair passagewill remain
freefor breathing.

*  Prevent chilling (wrap patient in blanketsbut
don’toverhest).

*  Donotgiveacohol inany form.




Swallowed Poisons

To Vomit or Not to Vomit (should you induce
vomiting?)

The most important choiceyou haveto make
whenaidingapersonwhohasswallowedapesticide
istovomit or not to vomit. Thedecision must be
madequickly and accurately; thevictim’ slifemay
depend on it. Usually it is best to get rid of the
swallowedpoisonfast...But:

*  Neverinducevomitingif thevictimisuncon-
sciousorishavingconvulsons. Thevictimcould
choketodeathonthe  vomitus.

*  Neverinducevomitingif thevictimhasswal-
lowedacorros vepoison. Findout what poison
thepersonhasingested. A corrosivepoisonisa
strongacidor alkali suchasdinoseb. Thevictim

*  Neverinducevomitingif

will complain of severe
pain and have signs of
severemouth and throat
burns. A corrosive poi-
son will burn the throat
and mouth as severely
comingupasitdidgoing
down.

thepersonhasswallowed
petroleum products(thatis
kerosene, gasoline, oil,
lighter fluid). Most
pesticideswhichcomein
liquidformulationsaredis-
solvedinpetroleum prod-
ucts. Thewords” emulsifi-
ableconcentrate” or“ solu-
tion” onthepedticidelabels
aresgnasNOT toinducevomitinginthepoison
victim if he has swallowed the concentrates.
Concentrated petroleum products(likecorro-
sivepoisons) causesevereburns. They will burn
asseverely when vomited up. If hehasswal-
lowed adiluteform of theseformulations, he
shouldbeforcedtovomitimmediately.

How to Induce Vomiting

Donotwasteal ot of timeinducingvomiting. Use
itonly asfirst aid until you canget thevictimtoa
hospital. Makesurethevictimislyingfacedownor
knedlingforwardwhileretchingorvomiting. Donot
let him lieon hisback becausevomituscoul d enter
thelungsand domoredamage.

*  Firstgivethepatient largeamountsof milk or
water. Onetotwo cupsfor victimsuptofive
yearsold; uptoaquartfor victimsfiveyearsand
older.

*  Ifvictimisaertandrespirationisnot depressed,
give syrup of ipecac, followed by oneto two
glassesof water toinducevomiting. Adults(12
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yearsandover): 30ml (twotablespoons): chil-
dren under 12 years. 15 ml (1 tablespoon).
Activity hastenstheeffect of thesyrupof ipecac.

*  Collect someof thevomitusfor thedoctor; he
may needitfor chemical tests.

Thebestfirstaidistodilutethepoisonasquickly
aspossiblewithmilk or preferably withwater. Itis
veryimportantthat thevictimgettoahospita without
delay. Many communitiesnow haverescueunits
withambulancesmanned by Emergency Medical
Technicianswho cancommunicatewiththehospital
and can begintreatment enroute.

If arescueunitisnot availableinyour areayou
will havetotransport thepatient. Call thehospital
emergency room or poison control center for in-
structionsand sothey canpreparefor thevictim’'s
arivd.

Activated Charcoa - If the poison
control center agrees, use activated
charcoal asa“sponge’ to absorb ex-
cesspoisonsafter theinstructionsfor
COrrosiveor noncorrosivepoisonsare
followed. It absorbsmany poisonsat
ahighrate. Mix it with water into a
thick soupforthevictimtodrink. Ac-
tivated charcoa isfoundinaguarium
filtersorisavailablefromadrugstore.

Grosafe- A commercia preparation of activated
charcoal issoldfor useon pesticidespillsor over-
dosesoncropsand soil. Inapoisoningemergency
thisproduct may besubstitutedfor apharmaceutical
grade of activated charcoal and fed to thevictim.
Grosafeisdistributedinthenortheast by farmservice
andsupply stores.

Atropine Sulfate - atropine tablets should not be
takeninapoisoningemergency. Thedoseismuch
toosmall. Oftenthevictimcannot or shouldnottake
oral medicine. Theatropinecanhideor delay early
symptomsof poisoning. Thevictimmay befooled
into thinking heisokay and may even go back to
work. Or adoctor may not detect the problem

becausethesymptomsarehidden by theatropine.
WARNING: Atropinecan bepoisonousif misused.
Itshouldnever beusedtoprevent poisoning. Work-
ersshouldnot carry atropinefor firstaid purposes. It
shouldbegivenonly under doctor’ sdirections.

Shock

Sometimespoi soningvictimsgointoshock. If
untreated or ignoredthevictim candiefromshock
evenif thepoi soninginjurieswouldnot befatal .

Shock Symptoms

Theskinwill bepale, moist, coldand clammy.
The eyes are vacant and lackluster with dilated
pupils. Thebreathingwill beshallow andirregular.
Thepulseisvery weak, rapid and irregular. The
victimmay beunconsciousorinafaint.

*  Unlessheisvomiting, keepthevictimflatonhis
back with hislegsup
1-11/2feet abovehishead.

*  Keepthevictimwarmenoughtoprevent shiver-
ing. Donot overhest.

*  Keepthevictimquietandreassurehimoften.

WARNING: Nevertrytogiveanything by mouth
toanunconsciousvictim.

Poison Control Centers

Poison Control Centershavebeen established
togivepertinentinformationonall typesof poison-
ingsincluding pesticidepoisoning. Theapplicator
should post the telephone number of the nearest
Poison Control Center near his phone, and his
doctor shouldalsohavethenumber available. The
number of theNew Jersey Poison Control Centeris
1-800-962-1253. Thereisasoanational Hotline
number whichwill connect youwiththeNational
Pesticide TelecommunicationsNetwork (NPTN).
NPTN’ snumberis1-800-585-7378.

Inany poisoningemergency, think first of water.
Y our first aimisto dilute the pesticide no matter
whereitis. Thengetthevictimtoadoctor fast.




First-AidKitfor Fieldand On-the-Job Use

A well equipped first-aid kit which isaways
readily available can be important in apesticide
emergency. Makeupyour ownPesticideFirst-Aid
Kitfromalunch pail, tool box or asturdy wooden
box. It shouldhaveatightfitting cover withalatch
sothatitwon’tcomeopenor alow pesticidestoleak
inside. Label it clearly with paint or awater proof
marker.

Contents:

1. Asmadl plasticbottleof acommondetergent. It
isusedtowash pesticidesquickly off theskin.

2. A small packageor bagof Activated Charcoal.
Mixed with water and swallowed, activated
charcoal actsasanabsorber of all pesticides.

3. A ShapedPlasticAirway for mouth-to-
mouthresuscitation.

A thermosor large plastic bottle (at |east one
pint) of cleanwater. If thereisnocleanwaterin
anemergency use any pondor streamwater
avalable

5. SimpleBandAids, Bandagesand Tape. All cuts
and scrapesshould becoveredto prevent pes-
ticidesfromeasily enteringthebody.

6. ABlanketisvery useful. Itshouldbekeptina
place where it will not be contaminated by
pesticides.

7. Suitable Coins should always betaped to the
insidecover of thefirst-aidkit. They areforan
emergency phonecall.

8. Agmadll,plasticemptyjarwithatightfittinglidis
useful asadrinkingglassforthevictiminorderto
inducevomiting or feed activated charcoal. It
canbeusedfor collectingvomitustotaketothe
doctor.

SELF STUDY QUESTIONS

1. Theinherent ability of a pesticide to poison
organismsiscalled-

A) danger.
B) toxicity.
C) hazard.
D) risk.

2. InanLD_ equa to68mg/kgthe68 milligrams
referstothe-

A) pedticide.

B) soilsample.
C) testorganism.
D) foodsample.

3. Theord LD level whichrepresentsahighly
toxicpesticideis-

A) 640mg/kg.
B) 5800mg/kg.
C) 46mg/kg.

D) 380mg/kg.

4. Theprobability of apesticidecausingadverse
effectstoanorganismiscalled-

A) warning.
B) toxicity.
C) hazard.
D) accident.

5. All pesticidescanpassthroughtheskintoenter
theblood and significantly affect the nervous
systemof man.

T() F()
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6. Thekind of toxicity that results from small,
repeated exposuresto apesticideover aperiod
of timeiscalled-

A) lowtoxicity.
B) acutetoxicity.
C) hightoxicity.
D) chronictoxicity.

7. Thesignad wordonapesticidelabel indicatesthe
pesticide’ s-

A) effectiveness.
B) toxicity.

C) compatibility.
D) formulation.

8. LowtoxicityisindicatedbylowLD,,.

T() F()

Acutetoxicity isameasureof how poisonousa
pesticideistoananimal (or man) fromasingle
exposure.

T() F()

10. Thehazard of apesticideis-

A) thesameasitstoxicity.
B) therisk of danger fromitsuse.
C) indicatedbythesignal wordonthe labd.

11. Thesymptomsof pesticidepoi soningaregrestly
differentfromthoseof other typesof poisoning
and/orillnesses.

T() F()

12. Afteranacute, derma exposuretoamoderately
or highly toxicpesticide, thefirstthingtodois-

A) removethecontaminated clothingandshower.

B) drink plenty of water.

C) vomitifpossble.

D) finishsprayingandgoimmediately
thehouse.

to

13. Symptomsof acutepesticidepoisoningaresimi-
lar tothoseof chroni ¢ pesti cidepoisoning.

T() F()

14. General symptomsof pesticidepoisoningare-

A) headacheanddizziness.

B) nauseaanddiarrhea.

C) excessiveperspirationandtrembling.
D) all of theabove.

15. Applicatorsworkingwithhighly toxicorgano-
phosphateor carbamateinsecticidesshouldhave
their cholinesteraselevel checked:

A) beforespray seasonstarts.
B) atmid-season.

C) attheend of theseason.
D) all of theabove.

16. If youareindoubt whether pesticidepoisoning
hasoccured

A) goto bed.

B) seeyour doctor.

C) takealaxative.

D) emptythestomachbyvomiting.

17. Poisoningwhichoccursasaresult of repeated,
small, nonletha pesticideexposuresover along
periodof timeiscalled-

A) chronicpoisoning.
B) mildpoisoning.
C) acutepoisoning.
D) severepoisoning.

18. Incaseof anaccident, alwayssavethepesticide
container withthel abel for thedoctor toobtain
moreinformation.

T() F()
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19. A supply of cleanwater, soap, and abasin can
beagreatfirstaidhelpin-

A) ord pesticideexposure.
B) dermal pesticideexposure.
C) inhalationpesticideexposure.

20. For severedermal exposureto pesticides-

A) removecontaminatedclothing.

B) drenchexposedbody areaswithwater.
C) dryandwrapinablanket.

D) all of theabove.

21. Alcohol and barbituatesshouldbeincludedin
thefirstaid suppliesof certified pesticideappli-
cators.
T() F()

22. Artificial respirationmay beneededif pesticide
poisoningissevere.
T() F()

23. Inapesticidepoisoningemergency think of using
waterimmediately to-

A) inactivatethepesticide.

B) break downthepesticide.

C) removethepesticidefromthebloodstream.
D) dilutethepesticideandwashitaway.

24. Of thefollowingmaterials, theonewhichwould
bemost hel pful tohaveonhandwhenahighly
toxicpesticideisspilled onthelegsof anappli-
catoris-

A) aspirin.

B) soapandwater.
C) vinegar.

D) milk.
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25. Theantidote, atropine, canbehel pful infirstaid
treatment of pesticidepoisoningif usedaccord-
ingtothedirectionsof amedical doctor.

T() F()
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CHAPTER FIVE

SAFETY PRECAUTIONS

L earning Objectives

*  Describe how to protect yourself and others
fromthehazardsassociated withpesticides.

*  Understandtheterm* Reentry.”

*  Know what protectiveequi pment towear and
howto carefor thisequipment.

*  Understand how pesticides poison and what
antidotestouse.

*  Explaintheimportanceof wearinggloveswhen
youhandlepesticides.

*  Givereasonswhy glovesandfootwear may fail
toprotectyou.

*  Explainwhenyoushouldwear protectivehead-
gear, and describeappropriateheadgear.

Y ou, asan applicator whooftenworkswithtoxic
materials, areinterestedinsafeguardingyour hedth.
You aso want to protect
other people and the envi-
ronment from pesticidein-
jury. Most pesticide acci-
dents result from careless
practicesorignorance. Re-
fer to Appendix C in this
manud,“ A Checkligfor Pre-
venting Pesticide Acci-
dents,” totestyour ownhan-
dliingprocedures. Learnsafe
procedures; it’ sforyour own
good!

BEFORE APPLICATION

Many safety precautions can be taken before
youbeginapplyingapesticide. Many applicatorsare
dangeroudy exposedtopesticideswhilegettingready
to spray, not just during the spraying. Don’t ever
decide to spray until all factors are favorable to
protect you, othersand theenvironment.

Plan Ahead - Be sure that plenty of soap and/or
detergent and water arenearby for emergenciesor
cleanup. Check thelabel andwear al theprotective
gear necessary. Chooseatimewhenweather con-
ditionsareright, and choose the safet, effective
pesticideavailable. Alwaysbesurethat theintended
useisonthelabel.

MovePesticidesSafely - Whenever apesticideisin
your possession, you are responsible for its safe
transport. Doall you canto prevent problemsandbe
preparedincaseof anemergency. Carelessnessin
moving pesticidepoisonscanresultinbrokencon-
tainers, spillsand contamination.

Never carry pesticidesinsideyour car or truck
cab. Spillsonseat coversarevery hardtoremove.
Thepesticidecouldevenspill onyouor your passen-
gers. Placethecontai nerssothey cannot shift, roll or
bounce around. If they are glass, pad them to
prevent breakage; and if they arelarger thanfive
gdlons, physically bracethemtoprevent accidental
spills. Never carry pesticidesnear passengers, pets,
fertilizers, seed, food or feed andrisk contamination
should aspill occur. A spill could causeinjury or
death.

All containersshouldbetightly closedandhave
legiblelabels. If alabel ismissingorisillegible, write
thebrand nameor common name, chemical name,
percent active ingredient, signal word, and EPA




Registrationnumber onthecontainer. Thisshould
alsobedonefor unmarked servicecontainerscon-
taining concentrate or dilute pesticides. Secure
containerssothey will notroll or slide. Protectall
contai nersfrommoi stureandtemperatureextremes.
Never leaveyour vehiclea onewhenthepesticides
areinanunlockedtruck bed or compartment. If the
pesticidesarel eft unattended, thel egal responsibility
fortheinjury tocuriouschildrenor carelessadultsis
yours.

ProtectiveClothing- Theneedfor protectivecloth-
ing dependsonthepesticidebeing handled. High
toxicityisnottheonly factor; someother factorsare
formulation, application equipment and degreeof
exposure. Thelabel will givetheprecautionsneces-
sary for thepesticidebeing used.

Mixing and Filling - Protectivegear isespecialy
important duringmixingandfilling. Consider using
rubber gloves, gogglesand arespirator when han-
dling moderately toxic materialsevenif thelabel
doesn’tcall for them. Alsobesureto:

*  Planyour applicationsothat youmix only what
youwill use.

* Use no more than the required amounts to
preventinjury toexposed plantsand/or animals
andtopreventillegal residuesinfood.

*  Donot combinepesticidesunlessthecombina-
tioniscalledfor onthelabel or you have con-
sultedanauthority.

*  Openpackagescarefully withaknifeor sharp
instrument toavoid splashes, spillsor drift.

* |f aconcentrateisspilled or splashed on your
clothing, washand changeclothesimmediately.

*  Ifaconcentrateisspilledonthefloor or ground,
cleanitup.

*  Somechemicalsintheconcentrated formwill
remainintoxic quantitiesinthesoil for many
months.

*  Alwaysstandwithyour head well abovethefill
hole of the spray tank to keep pesticidesfrom
splashinginyour faceor eyes.

*  Standwithwindfromright or leftwhenpouring
ormixing.

Equipment - Carefully choosethemethod of appli-
cationthatwill dothejobeconomically andsafely.
Check your equipment thoroughly beforeyoubegin.
Besureitisworking properly and calibrated cor-
rectly. Usethecorrect nozzles, pressure, anddrop-
letsizetoavoiddrift. Useseparateequipmentwhen
applyinghormone-typeherbicides(suchas2,4-D).
Such herbicides cannot easily be washed out of
applicationequipment andevendight resduesmay
kill sengitiveplants.

DURING APPLICATION

Whileyouareapplyingpesticidestherearemany
safety precautionstofollow. Y our areresponsible
for the protection of not only yourself but other
peopl e, domestic animalsand theenvironment as
well. Y oucannot affordto becarel ess!

Avoid Exposure - Do not work in drift, spray, or
runoff unlessproperly protected. Besuretofollow
thesefew, smpleguidelines:

* Do not wipe your hands on your clothing if
chemica shavebeenspilledonyourgloves. This
will contaminate your clothing and may soak
throughtoyour skin.

*  Donotblow out clogged hoses, nozzles, or lines
withyour mouth.

*  Never edt, drink, or smokewhenhandling pes-
ticides; wash your handsand facethoroughly
fird.

*  When working with pesticides day after day,
even moderately toxic chemicals can poison
you. Consider using protectiveequipment espe-
cialyarespirator, evenif thelabe does'tcall for
it.




Watchoutfor others, too- Superviseyour employ-
eesand besurethey follow all safety precautions
includingthefollowing:

*  Alwaysworkinparswhenhandling hazardous
pesticides. Watchyour buddy carefully for un-
usual behavior or actions.

* Ifyoufed sick,don’ttry to“finishup” thejob.
Get out of theareafast and get help.

*  Keepchildren, unauthorized personsand pets
out of theareato be sprayed.

*  Donotletchildrenor petsplay around sprayers,
dusters, filler tanks, storageareas, or old pesti-
cidecontainers.

*  Use the proper rates. Overdoses won't kill
peststwice, but may injurehumans, plants, or
wildlife. Anoverdoseisamisuseof thepesti-
cide.

Avoid SensitiveAreas- Avoid sprayingnear apiar-
ies, lakes, streams, pastures, houses, schools, play-
grounds, hospitals, or sensitiveplant material when-
ever possible. If youmust spray, avoidwindy days
andawaysspray downwindfromthesensitivearea.
Consider sprayingareasnear livingquartersinthe
early morningor eveningwhen peopleand petsare
least likely to beexposed. Notify beekeepersand
residentswhenyou planto spray intheir areaand
urgethemtotakespecial precautions. Never spray
directly into or across streams, ponds, or lakes.
Whenever youspray inresidential aress, takeevery
precaution. Besuretoysand pet dishesareremoved
or coveredandchildrenareinside.

Avoid Spills, Runoff and Drift - Pesticideswhichfal
anywhere but on the target area can injure plant
material, people, andtheenvironment. Avoidapply-
ingchemica swhendriftor runoff arelikely tooccur.
Highwindsand heavy rainsfavor drift and runoff.
Chooseapplication equipment, formulationsand
adjuvantsthat will minimizedriftand runoff hazard.
Spillscanbeavoided by using careand caution.

Avoid Equipment Accidents - Y our application
equipment can hel pyou use pesticidessafely, but
poor maintenance and carel essuse can add to the
hazard.

*  Besuretherearenoleaksinthepumpor tank.
Check forleaky hoseconnectionsor wornspots
inhosesthat couldburstand splashyouor others
with poisonousspray. If belts, pulleys, or drive
chainsareexposed, put guardsaroundthemso
that children or other peoplecannot beinjured.
The spray tank should have atight lid so that
neither you nor otherswill be splashed and so
that spray materia swill notleask ontotheground.

*  Whenthetankisbengfilledyoushouldstay with
themachine. A tank that isnot watched often
runs over and causes a pesticide spill on the
groundorintoastream.

* If youareworking at theend of thespray hose
somedistancefromyour  equipment, have
someone near the sprayer so that children or
otherswill notgetcaughtinorinjuredbythe
machinery. Themachinery shouldbe shut
downif youfindit necessary toadjust or repair
any movingparts. If nozzles, hosesor linesclog,
do not blow them out with your mouth. Even
dilutespray mixturescanbetoxic.

Saf ety and cautiondoesnot end withtheappli-
cation of thechemical. Proper cleanup and saf ety
measures are still necessary. Complete one job
entirely beforegoingontothenext.

StorageandDisposal - Trytouseall thepesticidein
yourtank. If youhavesomeleft at theend of thejob,
spray itonother targetsat therecommended dosage.
If youspray theextraon plant material, besurethat
itisonthelabel! Never|leavepartly filled equipment
in the field after an operation. When thetank is
empty, releasethepressurefromyour application
equipment. Close the outlet valves. Return the
equipmenttothespecia storagearea. Washoff the
outsidesothat peopletouchingitdonot get exposed
tothepesticides.




Donot leavepesticidesor pesticidecontainers
outinthefieldor at theapplicationsite. Beableto
accountfor every container used. Safely disposeof
empty containers. NEV ER givethemtochildrenfor
any use. Partially usedpesticidesshouldbestoredin
tight containersinalockedbuilding. Keepchildren
anduninformed peopleaway fromthestoragearea.

Clean Up. Attheend of each day take ashower.
Washyour body andscal pthoroughly withsoapand
water. Spray clothingshouldbechangeddaily. If
your clotheswereexposed to pesticides, placethem
away fromother clothes. Kegpthemwell away from
thefamilylaundry. Donotallow childrentoplayin
thecontaminated clothing. Thepesticidesonyour
spray clothescould harm other peoplewho touch
them. Warnthepersonwho will bewashingyour
spray clothesof possibledangers. Donotallowthe
clothes to be washed in streams or ponds. The
pesticides could contaminatethewater and cause
fishkills.

Reentry. Safe reentry times or restricted entry
intervalsmay beonthelabel. Donotallowworkers,
childrenor other personstoreenter thesprayedarea
until this time has passed. Even with the safest
materialswait atleast until thespray hasdried, dusts
havesettled, or vaporsdispersed. Whennoreentry
timesareavailable, usegoodjudgementinallowing
peopletoreenter sprayed areas.

Morerestrictivereentry intervalsarebasedon
acutedermal toxicity of theactiveingredient, eye
irritation effects, or skinirritation effects. For ex-
ample, a48 hour reentry interval could be estab-
lished for any organophosphate pesticide in the
toxicity Category .

If youmust reenter anareasoon after spraying,
besuretowear all thenecessary protectiveclothing
ascalledforonthelabel.

Carelessnesscausesinjury and death. Protect
yourself, others, andtheenvironment by usingcare
andcommonsense. Learnsafeprocedures, it’ sfor
your owngood!

SAFETY PRECAUTIONSFOR HAN-
DLING HIGHLY TOXIC PESTI-
CIDES

Themost common causeof pesticidepoisoning
for applicatorsisthrough skincontact. Somepesti-
cidesenter thebody throughtheskinquitereadily.
Concentratescanbeespecialy dangerous. Most of
apesticidespilledonyour skinisabsorbedinthefirst
fewminutes. If any pesticideisspilledonyou, wash
it off immediately. But it isbest to avoid direct
contact with pesticidescompletely by wearingthe
proper protectiveclothing. Thepesticidelabel will
tell you what protective equipment is necessary.
Wearit!

Gloves

Alwayswear unlined, elbow length chemical-
resistant gloveswhenhandlingall pesticidesexcept
thosethat arerelatively nontoxic (category IV or
lower toxicity). Theelbow length glovesprotect
your wrists and prevent pesticides from running
downyour deevesintoyour gloves.

Glovemateriasincludenitrile, butyl, neoprene,
natural rubber (latex), polyethylene, and
polyvinylchloride (PVC). Current researchindi-
catesthat nitrile, butyl, and neoprene offer good
protectionfor bothdry andliquid pesticides. Neo-
preneisnot recommendedfor fumigants. Natural
rubberisonly effectivefor dry formulations. Never
useleather gloves. Never usecottonglovesalone.
Cotton and | eather gloves can be more hazardous
than no protection at all because they absorb and
holdthepesticideclosetoyour skinforlongperiods
of time. Check thequality of construction before
buying any glovebecauseefficacy varieswiththe
manufacturer. Protectionincreaseswiththethick-
ness of the materials, but extrathick gloves may
interferewithdexter-
ity. Never use .
fingerlessgloves. C,@




Check your glovesclosdy for holesbyfillingthe
gloveswithcleanwater andgently squeezing. Dis-
cardthemif any holesappear. Whenyouarefinished
Spraying, washyour gloved handswithdetergentand
water befor eyou removethegloves. Wash your
hands again with lots of soap and water after you
removethegloves.

Nitrileand neopreneglovescanbeusedfor 120
to 160work hoursbeforebeingreplaced. Replace
PV Candnatural rubber glovesafter 40work hours.
Slashdiscarded glovessothat they cannot beused
by someonee se. Wrapinaplasticbagandputwith
anempty pesticidecontainer for proper disposal.

Body Covering

Regular work attire of long pants and along-
sleeved shirt, shoes, and socks are acceptablefor
dightly toxic(category I11) andrelatively non-toxic
(category V) unlessotherwisenotedonthepesticide' s
label. Many applicatorsprefer work uniformsand
cottoncoverallsthat fittheregular-work-attirede-
scriptionand provideequal protection. Applicators
shouldreserveoneset of clothingfor pesticideuse
only. Launder and store separately fromall other
clothing.

Toapply moderately toxic(category 1) or highly
toxic (category |) chemicals, wear a clean, dry
protective suit that covers your entire body from
wriststoankles. Thedeevesmust belongenoughto
overlapthegloves. Protectivesuitsareone- or two-
piecegarments, suchascoveralls. They shouldbe
wornover regular work clothesand underwear.

Cottoncoveralsreducetherisk of dermal expo-
suretopesticidesindust, granule, or powder form.
They donot protect thewearer against spills, sprays,
or mistsandarenotrecommendedfor usewithliquid

pesticides.

Protectivesuitsof nonwovenfabricsresist pes-
ticidepenetrationdightly better thanwovenfabrics,
but arelesscomfortable. M ost nonwovensuitsare
disposableand shouldbediscardedafter eighthours
of use. Uncoated nonwovenfabricscanbeusedwith

pesticidesindust, granule, or powder form. They do
not protect thewearer against spills, sprays, or mists
andarenot recommendedfor usewithliquidpesti-
cides. They should not bewornwhenusingchlori-
nated hydrocarbons.

Chemical-resistant protectivesuitsof coated or
laminatedfabricsareamust if you (or your employ-
ees) will beinamist or spray that would wet your
clothing. Coated andlaminatedfabricsresist water
penetration, but not all of thesefabricsqualify as
chemical res stant. Chemical-resistant suitsarerec-
ommendedwhenhandlinghighlytoxic(category|)
pesticides.

Apron

Wear achemical-res stant apronwhenrepairing
or cleaning spray equipment and when mixing or
loading. Thisisagood practicefor all pesticides. It
isessential for pesticidesof category | and| 1 toxicity.
Nitrile, butyl,andneopreneoffer thebest protection.
PV Candnatural rubber arealsoavailable.

Boots

Wear unlined chemical-resi stant bootswhich
cover your ankleswhenhandling or applyingmoder-
ately or highly toxic pesticides. Purchasebootswith
thick soles. Nitrileandbutyl bootsappear togivethe
best protection. Do not use leather boots. If
chemical-resistant bootsaretoohot towear inwarm
climatesor toodifficulttoput on, try wearing chemi-
cal-resistant overbootswithwashableshoes(such
ascanvassneakersor layeredsocks.) Rememberto
put you pant legs outside the boots so that no
chemicascandrainintotheboot. Washbootsafter
eachuseanddry thoroughly insdeandouttoremove
all pesticideresidue. Usethem only for pesticide
applications. Itiswisetokeeptwopair of bootson
handin caseof accidental contamination.




Gogglesor Face Shield

Wear tight-fitting, non-fogging gogglesor afull
face shield whenever the chemical could contact
your eyes. Alwayswear themwhenyouarepouring
or mixing concentratesor workinginahighly toxic
spray or dust. Cleanthem often. Becareful of the
headband; itisoftenmadeof amateria whichreadily
absorbsand holdschemicals. Haveseveral spares
and change them often or use arubber strap. If
possible, wear thestrap under your head covering.

Head and Neck Coverings

Thehair and skinonyour neck andhead mustbe
protected too. Rubber or plastic rain hats, wide
brimmed hats, bill caps, and hard hatswhichcanbe
washed are good. In cool weather, waterproof
parkas with hoods and a bill cap are also good.
Avoidcottonorfelt hats, they absorbthepesticide.

Respirators

Respiratorsprotectyoufrominhdingtoxicchemi-
cas. They shouldbewornwhenever themoretoxic
organophosphate (TEPP, parathion, Guthion, Di-
Syston, Thimet, Phosdrin) or carbamate (Furadan,
Temik) pesticidesareapplied. Thelabd will tellif a
respiratorisneeded. They areespecially necessary
whenever youarehandlingconcentratedhighly toxic
pesticides. Alwayswear arespirator whilemixingor
fillinghighly toxicpesticides. Applicatorswhowill be
constantly exposedtosmall amountsof toxic pesti-
cidesfor aday or several days, should alsowear a
respirator.

CartridgeRespirators- Thecartridgerespiratoris
usually ahalf-facemask which coversthenoseand
mouth only. It contains one or two “cartridges’
whichabsorbtoxicfumesandvaporsof chemicals
andfiltertheair youbreathe. Theserespiratorsare
usedeither for relatively short exposure periodsto
concentrated chemical sor for along exposure pe-
riod to low concentrations of toxic chemicals.
Goggles, if necessary, are worn separately. The
mainlimitationof thistypeof respiratoristheleskage
whichusually occursaroundthefaceshield. Make
surethecorrect replacement cartridgeisused.

GasMasks- Gasmask respiratorscover theentire
faceand protect your eyesaswell asyour noseand
mouth. They containbetter filtersand moreabsorb-
ing material to cleanse the air than the cartridge
respirators. Gasmasksareusedwhentheapplicator
intends to be exposed to toxic fumes in heavy
concentrationsor forlong periodsof time.

Somegasmasksareconnected to anindepen-
dent oxygen supply and noneof thecontaminated
outsdeairisused. Theseareuseful whenapplicators
are exposed to unknown vapors as a result of
accidents, fires, or reenteringfumigated aress.

USE THE RESPIRATORS
CORRECTLY

*  Therespirator shouldfit properly onyourface.
Itshouldbeworntightly enoughtoformased al
around your face. Do not wear the headband
tootightly or headachesand/or dizzinessmay
result.




*  Respirator manufacturersmakeavariety of car-
tridges to fit their face pieces and each
cartridgehasitsownintendeduse. Itisessentia
that acartridgedesignedtofilter out pesticides
fromtheair be selected and used. Havingthe
wrong cartridge may exposethe applicator to
toxiclevelsof pesticides. Check thefilter (the
cloth-likeouter layer) of your respirator often.
Replaceitwhenitlooksdirty orif breathing
becomesdifficult. Cartridgesshoul dbechanged
after every eight (8) hoursof use. If younotice
a pesticide odor first check to be sure the
respirator is sealed on your face. If the odor
persistschangethecartridgeimmediately.

*  After each usewashthefacepiecewith deter-
gent and warm water. Rinse thoroughly and
wipedry withacleancloth. Storetherespirator,
filters,andcartridgesinaclean, dry placeaway
frompesticides. Separatetightly closedplastic
bagswork well for storingfacepieces. Thefilters
and cartridges can also be stored in their own

plasticbags.
USE COMMON SENSE

Alwaysworkinparswhenhandlinghighlytoxic
chemicals. Watchyour buddy carefully for unusual
behavior or actions. Remind him/her (andyourself)
towash bothfaceand handsbeforeeating, drinking
orsmoking. Never usethetoil et beforewashingyour
hands. Itisimportanttoavoidgettingtoxicpesticide
on any area of your body! At the end of the day
removeyour contaminated clothing carefully andput
itwell away fromthefamily laundry. Shower and
clean yourself thoroughly from head to toe. Pay
particular attention to fingernailsand hair where
pesticidescouldremain.

Wait areasonableperiod of timebeforereturn-
ingtothefield or areathat hasbeentreated. Donot
allow otherstoreenter theseareaseither, unlessthey
arewearing proper protectivegear.

HOW PESTICIDES POISON

Cholinester asel nhibitors

The organophosphate (OP) and carbamate
classes of insecticides cause by far the greatest
number of pesticidepoisoningintheUnited States.
Organophosphatei nsecticidesincludesuch chemi-
calsasmethyl parathion, Azodrin, Diazinon, Di-
Syston, Guthion, malathion, Metaxystox-R,
Phosdrin, and Thimet. Thecarbamatecompounds
includeSevin, Furadan, Lannate, and Temik.

Organophosphatesand carbamatesinhibitthe
enzymecholinesterase(ChE), thusinterferingwith
thenormal functionof thenervoussystem. Allliving
animalswith cholinesteraseinthenervoussystem,
suchasinsects, fish, birds, humans, and other mam-
malsmay be poisoned by thesechemicals.

Theeffectsof organophosphateor carbamate
poi soning can result in both systemic and topical
symptoms. Direct exposureof theeye, forexample,
can causetopical symptomssuchasconstriction of
thepupils, blurringvision, aneyebrow headache, and
severeirritation and reddening of theeyes. Symp-
tomsandsignsof systemic poisoning dependonthe
routeof absorptionandtheseverity of theintoxica-
tion. Gastric symptoms such asstomach cramps,
nausea, vomiting, and diarrheaappear early if the
material hasbeeningested. Similarly, salivation,
headache, dizziness, andexcess vesecretionswhich
causebreathingdifficulties, areinitia symptomsif the
materia hasbeeninhaled. Involvement of therespi-
ratory musclescanresultinrepiratory failure. Stom-
ach/intestinal andrespiratory symptomsusualy ap-
pear at the sametimeif the pesticideis absorbed
throughtheskin. Inchildren, thefirst symptom of
poisoning may beaconvulsion.

Inadvanced poisonings, thevictimispal e, sivest-
ing, and frothing at the mouth. The pupils are
constrictedand nonresponsivetolight. Other symp-
tomsincludechangesinheartrate, muscleweakness,
mental confusion, convulsionsand/or coma. The
victimmay dieif nottreated.




CholinesteraseTesting

Personswhoregularly work with organophos-
phatesand carbamatesshould consider having peri-
odiccholinesterasetests. Thebloodcholinesterase
test measurestheeffect of exposuretoorganophos-
phateand carbamateinsecticides. Sincecholinester-
aselevelscanvary considerably betweenindividu-
als, a" basdine” must beestablishedfor each person.
Infact, asmall percentage of the populationhasa
genetically determinedlow level of cholinesterase.
Evenminimal exposuretocholinesteraseinhibitors
canpresentasubgtantia risktothesepeople. Basdline
testing shouldawaysbedoneduringthetimeof year
whenpesticidesarenot beingusedor at least 30day's
fromthemaost recentexposure. Establishingabasdine
valueoftenrequirestwotestsperformedat |east 72
hoursbut not morethan 14 daysapart. If thesetwo
testsdiffer by asmuchas20 percent, athirdtestis
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oftenrecommended.

Cholinesterase tests can be repeated during
timeswhen organophosphateand carbamateinsec-
ticidesarebeing used and then comparedwiththe
basdinelevel. Thepurposeof routinecholinesterase
monitoringistoenableaphysiciantorecognizethe
occurrenceof excess veexposuretoganophosphates
andcarbamates. Thephysi ciancanthenremovethe
pesticidehandler fromfurther exposurebeforethe
person exhibitssymptomsof pesticidepoisoning.
Y our physiciancanhel ptoestablishthefrequency of
thistestingprogram.

If alaboratory test showsacholinesterasedrop
of 30 percent below the established baseline, the
worker should beretestedimmediately. If asecond
test confirmsthedropincholinesterase, thepesticide
handler or agricultural worker should beremoved
from further contact with organophosphates and
carbamatesuntil cholinesteraselevelsreturntothe
preexposurebaselinerange.

Antidotes

Antidotes for acute organophosphate or car-
bamateinsecticidepoi soning should beprescribed
andadministeredonly by aqualifiedphysician. They
canbeextremely dangerousif misused.

Atropinesulfate- Thisantidoteisgivenintrave-
nously to counteract theeffectsof excessiveacetyl-
choline. 1t can be given repeatedly as symptoms
occur, the need and dosage are based on the body
weight of thevictim. Atropinecanbeusedfor both
organophosphateand carbamate poisoning. Atro-
pineshould never beusedto prevent poisoning.

Protopam chloride(2-PAM) - Thisantidote, used
in conjunction with atropine, helpsto reactivate
cholinesterasein organophosphate poi soning, but
not in caseswhere carbamatesareinvolvedinthe
poisoning




SELF STUDY QUESTIONS

1. Most accidents with pesticides happen from
carelesspracticesand misuse.

T() F()

2.  Themost common causeof pesticidepoisoning
for applicatorsistheir exposure:

A) byswallowingthepesticide.
B) throughthelungs.
C) throughtheskin.

3. Dangerousexposureto pesticidesby theappli-
cator canoccur duringmeasuringandmixingas
well asapplication.

T() F()

4. Storingpesticidesinsidethecar or truck cabis
not hazardousif theapplicatoristheonly person
usingthevehicle.

T() F()

5. Ifahighlytoxicpesticideisspilledonyour skin,
itissafest to wash the exposed areawith soap
andwater:

A) immediately (withintenminutes).

B) anytimewithin2hoursafter exposure.
C) anytimeduringtheday of exposure.
D) attheusud bathingtime.

6. Some gloves offer no protection to pesticide
exposure, and canevenbemorehazardousthan
workingwithbarehands. Whichof thesemate-
rial sshouldnever beused:

A) rubber
B) neoprene
C) leather

7. Fortheinformationconcerningtheprotective
clothingtowear whenusingagivenpesticide, it
isbestto:

A) checkwithyourdealer.
B) readthelabel.
C) askyourdoctor.

8. Anapplicator withathick head of hair need not
wear ahat to protect from pesticideexposure.

T() F()

9. Theprotective safety equipment listed onthe
label for theuseof the applicator isnot needed
duringmeasuring, weighing,andmixing.

T() F()

10. Respiratorsprotect from pesticideexposureby:

A) repelingthepesticide.

B) absorbingthepesticide.

C) breakingdownthepesticide.
D) neutrdizingthepesticide.

11. Overdosingusualy resultsinbetter pest control.

T() F()

12. Applicatorsusingthebuddy system(workingin
pairs)ingpplyinghighly toxicpesticidesusethis
safety procedurefor thepurposeof:

A) havinghelptoweighandmix pesticides.

B) havingass stanceincaseof accidental exposure.
C) cleaningtheequipment.

D) supervisingthework.

13. All pesticideshaveantidoteslisted onthelabel .

T() F()




14. Pesticidelabelingnow hassufficient safety pre-
cautionsfor theprotectionof certified pesticide
applicators.
T() F()

15. That pieceof safety equipment usudly not needed

when using pesticides with the signal word,
CAUTION,is:

A) rubbergloves.
B) hat.

C) covedls.

D) respirator.

16. Coveradlsandother clothing contaminatedwith
pesticidesshouldbelaunderedwithasuitable
detergent:

A) aftereachuse.

B) afterthey getwetwithspray.

C) aftersixdaysof use.

D) whenthey haveastrongodor likethepesticide.

17. Applicator exposuretopesticidesismostlikely
tooccur:

A) byinhaationduringspraying.
B) by eatingfoodwithexcessresidues.
C) throughdermal (skin) exposure.

18. New pesticidelabelingindicateswhat theappli-
cator candoto protect hisbody frompesticide
exposure.

T() F()

19. Itisnot necessary for anapplicator towashhis
handsand facefrequently when handling and
applyingmoderatetolow dermal toxicity pesti-
Cides.

T() F()

5-10

20. Cartridgesin arespirator worn by apesticide
applicator shouldbechangedafter:

A) eachseason.
B) sixtoeighthoursof use.
C) oneweek of use.

21. Thereisno need to have ablood test when a
pesticideapplicator isexperiencing pesticide
poi SoNiNgsymptoms.

T() F()

22. Y ourrespiratorisworking properly if theairyou
exhaleisgoingthroughthecartridges.

T() F()

23. Cholinesterase testing of the blood gives an
indicationof:

A) how much pesticidehasbeenapplied.

B) whether atransfusionisnecessary.

C) theresistanceof theapplicator.

D) thepesticide seffect ontheapplicator’ sbody.

24. A good placetostorearespirator is.

A) onthesprayer whereitishandy touse.

B) inatightly closed plasticbagafteritiswashed
anddried.

C) inthepesticidestorageshed.

Answer Key

1L 7T 9 F 17. C
2 C 10. B 18. T
3 T 1 F 19. F
4 F 12 B 2. B
5 A 13 F 21 F
6. C 14. T 2. F
7 B 15. D 2. D
8 F 16. A 24, B




CHAPTER SI X

RESIDUE, TOLERANCE,
REGISTRATION

L earning Objectives

*  Understandwhat residuesare, how tol erances
areset, what thephrase” daystoharvest” means,
andhow they areimportant toconsumer safety.

*  Understandtheimportanceof theproduct | abel
inprotectingpublichedlth.

Theuseof pesticideson bothfood and non-food
cropsisgtrictly controlledintheUnited States. Every
chemical which haspossible use asapesticideis
closely tested and reviewed beforeitismarketed.
Thelawscontrollingtheuseof pesticidesonfoodor
feed cropsareevendtricter. Theamount of pesticide
remainingonthecropat harvest must becarefully
regulated.

RESIDUES

Thepesticidewhichisontheleaves, skinor other
surfacesright after applicationisthedeposit. Some-
timesthedeposit can beeasily seen, aswith many
dustsor wettablepowders. Other timesit cannot be
seen with the naked eye. If the pesticide deposit
remainsonthesurfacefor aperiodof time, itiscalled
aresidue. Somepesticidesleavelittleor noresidue.
Hest, light, moi sture, soil organisms, andother chemi-
cal reactionsintheenvironment quickly break them
down. Other pesticides are not quickly broken
down. Theyleavearesdueonplantmateria orinthe
environment for weeks, months, or years. Depend-
ingonhow andwhereitisused, each pesticidewill
varyinhowlongaresiduemay remain. Therefore,
informationonresduesisrequiredoneachcropthe
pesticideisappliedto. A pesticidemay drift over
fromanearby fieldandleavearesidueonacropor
surface.

A long-lastingresiduemay bedesirable. The
pesticideiseffectivefor alonger periodof time. It
need not beappliedasoftenand thusmay becheaper
to use. However, long-lasting residues are not
awaysdesirable. Thechemica smay remainonfood
or feedand behazardoustothoseeatingthem. The
resduesmay remaininthesoil tointerferewithcrops
that areplanted at al ater date. Or they may remain
on the surface and injure workers or others who
reenter thetreated area. Clearly itisimportant to
know what residue, if any, remainsafter aperiod of
time




TOLERANCES

Many times residues remain on food or feed
cropsat harvest time. Sincethesecropsareto be
eaten, safeamountsof res duesmust beestablished.
Themaximumamount of resi duewhichmay reman
onaharvested cropiscalled atolerance. Federal
law requiresthat atol erancebeset for every fooduse
of eachpesticide. Thetolerancesvary fromcropto
cropdependingonthemany safety factorsinvolved.
If theresidueexceedstheestablishedtolerance, the
crop may not be marketed or sold. Itissubject to
condemnationandseizureby federal or stateregula-
tory agencies.

How TolerancesAre Set. Muchinformationis
gatheredand studied beforeatol eranceisset. Stud-
iesontest animalsaredoneto determinetheacute
andchronictoxicity of thechemical. Toxicitytofish,
birds, and mammalsisalsodetermined. Thelength
of timethepesticideremainsintheenvironmentis
measured. Possiblelong-termeffectssuchasbuildup
inanimalsorintheenvironmentarestudied. Allthese
factors(and others) aretakeninto account before
settingatolerance.

Thetoleranceisusually set at least 100 times
smaller thanthehighest dosewhichhasnoeffectin
testanimals. Forexample, if 200 partsper millionof
Pesticide A hasnoeffect ontest animal s, thetoler-
ancefor Pesticide A onany food or feed crop could
be no higher than 2 parts per million (ppm). The
“safety factor” is 100 times. The tolerances for
PesticideA may notbeashighas2 ppm. Fieldtests
may show that acceptabl e pest control isachieved
using dosesand methodsthat resultinaresidueof 1
ppm. Then the tolerance would be set at 1 ppm.
[ Thetoleranceisstatedinpartsper million(ppm) by
weight. Thatisonepart of pesticidetoonemillion
partsof crop or meat.]

NegligibleResidue T olerances. A residue may
beonafood or feed crop eventhoughno pesticide
wasever directly appliedonit. Theseresiduesresult
fromindirect contactwiththechemicd. Theresdue
may befound, for example, inlivestock, whichhave
eaten sprayed forage and grass. Edible meat of

livestock containingres duesmust haveanegligible
residue tolerance. When an herbicideis applied
beforeacrop emerges, aresiduemay beleftinthe
soil. Asthecropgrowsitmay pick upasmall amount
of theherbicide. If theresidueisstill inthecropat
harvest,anegligibleresduetolerancemust beset. A
negligibleresiduetolerance(usualyjust” negligible
residue’) issetwhenavery small residueislikely to
beonfoodorfeedat harvest. Negligiblemeanssmall
orminor. Thenegligibleresdueisusualy onetenth
(0.2) of apart per millionorless. Itisfar below any
toxiclevel.

Finite Tolerances. When apesticidewill be ap-
plied directly onafood or feed cropand animal, a
finitetoleranceisset. A finitetolerance(oftenjust
“tolerance’)isusudlylargerthananegligibleresdue.
However,itisstill well below possibletoxiclevels. In
order for apesticideto be used on anything to be
eaten, atolerance must have been set, unlessitis
exemptfromtolerance.

DAYS TO HARVEST

Many pesticidesbreak downintheenvironment.
As they break down, the residue on the crop or
animal growssmaller. Therefore, theresiduesre-
maining at harvest depend on how long before
harvestthepesticideisapplied.“ DaystoHarvest” or
“Preharvest Interval” istheleast number of days
betweenthelast pesticideapplicationandtheharvest
day. (“Daysto Slaughter” or “Daysto Grazing/

Feeding” areusedwithlivestock.) Botharelistedon
thelabel. For example, whenPesticideA isapplied
ontheday of harvest, itleavesaresidueof 10 ppm.
However, whenitisapplied 7 daysbeforeharvest,
itleavesaresidueof only 2 ppm. If acceptablepest
control ispossibleby applying 7 daysbeforeharvest,




EPA will often set thetolerance at 2 ppm and the
“Daysto Harvest” at 7 days. If days to harvest,
recommended dosagesand other |abel instructions
arefollowed, theres dueonthecrop should beunder
thesettolerance.

REGISTRATION

Eventhoughatoleranceissetfor apesticideon
aspecificcrop, it still cannot belegally used until
registered. Every pesticideand every usemust be
registeredfederaly by theEnvironmental Protection
Agency (EPA). EPA reviewsall therequiredinfor-
mationonthepesticide. Thisincludestoxicity stud-
ies, wildlifeand environmental studies, breakdown
andresiduestudies, chemical studies, etc. Registra-
tion will be granted only if the proposed use will
control thetarget pest and protect publichealthand
the environment. EPA reviews and registersall
statementswhichappear onthepesticidelabel, too.
No pesticide may be bought, sold, or used in the
United States, until ithasfederal registrationfor the
product, theuse, andthelabel.

Itisuptoyou, theapplicators, tohelpmakesure
that all foodissafetoeat. Only youcanbesurethat
noillegal residuesremain onfood crops. Follow
label directionscarefully. Don'tberesponsiblefor
seizureof your customer’ sor hisneighbor’ scrop!

SELF STUDY QUESTIONS

1. Smalamountsof somepesticidesarealowedin
harvested crops.

T() F()

2. Atolerancestatusof apesticidemust beestab-
lishedfor thoseusesinvolving-

A) amigrantworker.
B) household pests.
C) foodcrops.

D) certifiedapplicators.

3. Themaximum safe amount of a pesticide al-
lowedonacropiscalledits-

A) residue.

B) deposit.
C) tolerance.

4. The amount of pesticide found in a crop at
harvestiscalledits-

A) residue.

B) deposit.
C) tolerance.

5. Daystoharvestinterval isthenumber of days
between thelast pesticide application and the
timeof harvesttoavoid-

A) immaturity.

B) sprayinjury.

C) workerexposure.
D) excessresidue.

6. Persistent pesticidesmay beundesirableif they
last longer thanisneeded and result in excess
residuesand/orinjury.

T() F()




7. |f apesticideresidueexceedsthetolerance, the
crop -

A) canbewashedtogetridof thepesticide.
B) issubjecttocondemnationandseizure.
C) may befedtolivestock.

8. Regidrationof apesticideby EPA will begranted
if -

A) thepesticidewill control thetarget pest.

B) thepesticidedoesnot haveanadverseenviron-
menta impact.

C) the pesticide does not pose a public health
hazard.

D) all of theabove.

9. Tolerancesfor pesticidesarestated as-

A) mgkg.
B) ppm.
) IbgA.

ANSWER KEY

A OWODNP
>00-
© N
Ow—-0




CHAPTER SEVEN

ECOLOGY AND ENVIRONMENTAL CON-
SIDERATIONS

L earning Objectives

*  Explainthemeaningof theterm" environment”
and understandthevari ousmechanismsof pes-
ticide pollution through soil, air, and ground
water.

*  Define"endangered species’ and understand
how pesticidesmay affect themand other non-
target species.

*  Listthosespecia gpplicationsrequiringnotifica:
tionand/or permits.
Thewords" environment” and*“ ecology” have
beenincreasingly inthenewsfor thepastfewyears.

Peopl e have suddenly begun to fear that their re-
sources- air, water, soil - arerunning out or becom-
ingunfitforuse. Pesticideuseanddriftcanaffectair
quality; pesticidesin thefood chain can threaten
wildlife populations; and soil may no longer be
suitablefor optimal cropproduction. Pesticidesare

now recognized to be non-point sources of water
pollutionwhichmeansthat thechemical scan seep
through the soil and enter the groundwater. Asa
result, pesticidepracticesarebe ng closely exam-
ined. Aspesticideapplicators, many of youfed the
accus ngfinger pointedinyour directionbecauseyou
are often blamed for environmental abuse. The
ultimate goal is that you, the applicator, will be
knowledgeableenoughto beableto both control

pest popul ations and at the sametime protect the
environment.

WHY PROTECT THE
ENVIRONMENT?

Thehumanraceneedsaplacetolivewithclean
water and air, food which is not harmful, and an
environment whichwill notthreaten our healthand
safety. Sincewesharethisplanet
withmany other livingcrestures,
we aso have an obligation to
protecttheearth’ sresourcesfrom
degradation. Few people will
arguewiththestatement that pol -
lutionwill grow asour planet’s
populationgrows. Populationin-
creaseswill requiremorefood,
fiber,andbuildingmaterid sand
will createanincreasngdemand
ontheearth’ sfiniteresources. Anadditional effect
of thepopulation crunchwill beanincreaseinthe
environmenta sengtivity andgovernmentregul ations
toprotect theenvironment from pesticidepollution.

¢

Pesticidesenhancepublichealthandtheenvi-
ronment whenthey areused carefully andwisely.
For yearsthey havebeenusedtocontrol pestswhich




could beharmful to man. Ratscarrying plagueor
mosquitoes carrying malariaare good exampl es.
Thesecontrol programstoday arenecessary, espe-
cially in crowded cities and countries with large
numbersof people. However, pesticidescanharm
theenvironment, too. Any pesticidewhichisoff-
targetisapollutant and canbedangerous. All of the
benefitsof pesticidescanbecancelledthroughmis-
useor carel essness.

PESTICIDES AND WATER
RESOURCES

Water asa Natural Resource. Water isone of
our greatest resourcesand isessential for al life.
Man needscleanwater for drinking, cooking, and
bathing. Mostfishand other marinelifecansurvive
only dightchangesintheirwater environment. Farm-
ersmust useuncontaminatedwater for their livestock
andtoirrigatecrops. Half of theU.S. popul ationand
90% of therural populationrely ongroundwater for
their drinkingwater. Groundwater makesup96%of
theworld’ stotal freshwater resource. Onceconsid-
eredtobesafefrompollution, groundwaterisnowa
threatened natural resource.

How Pesticides Pollute Groundwater. Under
certainconditions, contaminants-includingsoil nu-
trients, wastes, andchemicas-canmigratetoground-
water sources. Pesticidesappliedcorrectly toasite
may be moved downward with rain or irrigation
water, reachingthewater tablebel ow. Thismethod
of contaminationiscallednon-point sourcepol lution.
Pesticidesmay enter awell directly fromspillageor
back-siphonage, thusentering thegroundwater di-
rectly. Thisiscalledpoint sourcepollution.

Becausegroundwater movess owly, contami-
nantsdo not spread quickly. After pesticidesreach
groundwater they may continueto break down, but
atamuchdower ratebecauseof lessavailablelight,
heat, and oxygen. Thus, they can remain under-
ground in slow moving plumes for an indefinite
period. Whengroundwater becomescontaminated,
the polluted water may eventually appear in the
surfacewater streams, rivers, andlakes.

Due to the complex nature of groundwater,
whenthecontaminationisdetecteditisoftenwide-
spread. Evenif thecontaminationisstopped, it may
takeyearsbeforeanaquifer canpurifyitsalf through
natural processes. Oncecontaminated, groundwa-
terisdifficultandexpensvetoclean. Waterfromthis
sourcemay beunusablefor years. Thebest protec-
tionagainst groundwater pol lutionisprevention.

Factors that Affect the Fate of Pesticides in
Water . Variousprocessesaffect thefateof pesti-
cidesfollowinganapplication, disposa, or sill. The
twobasi cprocessesarethosethat transfer chemicals
or influencetheir movement and thosethat degrade
or break down chemicals. The primary transfer
processesareadsorption, vol atilization, runoff, leach-
ing,andremoval of treated cropsor animalsfroman
area. The degradation processes are microbial,
chemical, and photodegra-dation.

Adsor ption. Adsorptionisthebindingof chemicals
toother particles. Pesticideadsorptioninsoil de-
pendson the pesticide’ s properties, soil moisture
content, soil pH (acidity), and soil texture. Soilshigh
in organic matter or clay arethe most adsorptive,
whilecoarse, sandy soilsthat |ack organic matter or
clay aremuchlessadsorptive.

A soil-adsorbed pesticideislesslikely tovol atil -
ize, leach, or degrade. When pesticidesaretightly
boundtosoil particlesinhighly adsorptivesoil, they
arelessavail ablefor absorptionby plantsandmicro-
organisms. However, soil adsorbed pesticidescan
belost by erosion. Understanding adsorptionfac-
torscanreducedamagetosensitiveplants, leaching
togroundwater, andthepresenceof illega residues
infood or feed crops.

Volatilization. Volatilizationislikeevaporation. A
solidor liquid canchangeitsstateandturnintoagas
or vapor. For example, water left in an open pan
volatilizes(evaporates) intowater vapor anddisap-
pears. Some pesticides are very volatile. The
volatility of apesticidedependsonitsvapor pressure
and temperature. Thevolatilization of pesticides
increaseswithhigher air temperatureandair move-
ment, low relativehumidity andwhenspray droplets
aresmall.




Runoff. Runoff occurswhen water carries pesti-
cides, either mixedinthewater or boundtoeroding
soil, tooff target points. Rain carriespesticidesoff
plant leavestofoliagenear theground andintothe
soil. Theamount of pesticiderunoff dependsonthe
gradeor dlopeof anarea, theerodibility andtexture
of thesoil, thesoil moi sturecontent, theamount and
timingofirrigationor rainfal, andthepropertiesof the
pesticide.

Leaching. Some pesticidesmovethroughthesoil
andleachintogroundwater. Severa factorsinflu-
encepesticideleaching. A pesticidethatiseasily
dissolvedinwater moveswiththewater asit seeps
throughthesoil. Soil structureandtextureinfluence
therateand depth of pesticideleaching. Sandy and
gravel soilshavepoor adsorption characteristicsand
allowwater and pesticidestoleachthroughquickly.
A heavy clay soil doesnot allow for rapidleaching.
Adsorptioninfluencespesticidel eaching because
pesticidesthat arestrongly adsorbedtosoil particles
leachless.

TheSoil Conservation Serviceisagood source
of information on soil types, characteristics, and
geological formationsof your area. Leaching of
pesticidesfrom treated areas, mixing and rinsing
Stes, wastedisposal areas, andmanufacturingfacili-
tiesaremajor ground-water concerns.
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Groundwater Protection. Pollutedwater typically
entersanaquiferinrechargewater originatingatthe
land’ ssurface. Pollutioncanal sobeinjecteddirectly
into an aquifer, for example, by back-siphoning
directlyintoawell.

Tominimizepesticidel eachingtogroundwater
sources, consider thefollowing steps:

*  Readthelabel for any warnings.

*  Evauate the need, method, and frequency of
pesticideuse.

*  Usedlternativepest control methodswhenever
possible.

*  |dentify andknowthevulnerability of thesoil and
leaching potential of thepesticideyouareusing.

*  Congderthelocationof thepesticideapplication
inrelation to groundwater and surface water.
Know thewater tabl edepthand thepermeability
of thegeol ogical |ayersbetweenthesurfaceand
thegroundwater. Becautiousaroundsinkholes
oroldwellsbecausesurfacewater easily reaches
groundwater fromtheseconduits.




Reduce pesticide use and handling close to
water wells. Groundwater contamination by
pesticidesor other pollutants can enter awel
directly fromthesurface, throughopeningsinor
beneathapumpbase, or through soil adjacentto
the well. Well location should be far from
pollutionsources. Avoidpesticidespillsatall
timesandbeespecialy careful inthevicinity of
wells

Choose pesticideswith the least potential for
leachingintothegroundwater. L ook for charac-
teristicswhichidentify the pesticide asbeing
insoluble relatively ungtable, andreadily adsorbed
tosoil.

Follow [abel directions.
Apply pesticidesat theappropriatetime.

M easurethepesticideproperly and carefully.
Cdlibrateaccurately and often. Duringcalibra-
tion, check theequipmentforleaksand mafunc-
tions.

Avoidspillsandback-siphoning.

Accurately direct theapplicationtothetarget
gte.

Dispose of pesticides properly. Triple-rinse
containers. Pour therinse-water back into the
Spray tank to treat sites or crops which are
includedonthepesticidelabel. Pesticidesmust
bedisposed of inaccordancewith New Jersey
lawsandloca mandates.

Storepesticidessafely. Pesticidestoragefacili-
tiesshouldbeaway fromwells, cisterns, springs,
and other water sources.

Maintainrecordsof pesticideuseinaccordance
withFederal andNew Jersey laws.

Complywithpesticidecertificationreguirements.

AIR AND PESTICIDES

Airmust beavailablefor any plant or animal to
live. Itisthe source of oxygen for breathing and
receivesthecarbondioxidewaste. Airhastheability
tomoveparticleslongdistances. Most of thetime
thisability aidsmankind. It causesrain, forexample.
Unfortunately for thepesticideapplicator, thissame
ability isthecauseof drift. Pesticidescarriedby the
airmay beharmful tohumanandwildlifeheathand
safety. Pesticidesintheair arenot controllableand
may settleinto waterways, wooded areas, homes,
lawns, or barnyards. Drift must beavoided.

Controllingdriftisimportantforthecommercia
applicator aswell astheprivateapplicator. Tobe
effective, thepesticidemust beappliedprecisaly on
target at thecorrectrate, volume, and pressure. Drift
fromthetargetareamay injurepeople, pets, wildlife,
andsengitiveplants. Drift of herbicidescandamage
nearby crops, forests, or landscapeplantings. Poorly
timedapplicationcankill beesand other pollinators
whichareworkinginthearea. Beneficial parasites
and predatorsthat help control pestsmay also be
killed. Drift can also beaproblemindoors. Pest
control applicators must be awarethat forced air
heating systemsandair conditioningunitscanmove

doppily appliedpesticides.

Vapor Drift. A pesticidethat hasvaporized (evapo-
rated) can be carried from the treated area by air
currents. Themovement of pesticidevaporsinthe
atmosphereiscalledvapor drift. Vapor drift, unlike
Spray or dust drift, isrel ated tothechemical proper-
tiesof thepesticideandisnotvisible. VVapor driftcan
becaused by vapor leakage. Fumigantsand other
volatilemateria sexert pressureontheenvironment
aroundthem. Likeairinaballoon, they areactively
tryingtoescape. Stoppingvapor leakagefromtheir
contai nersisdoneby keepingthemclosed or sealed.
Fumigation sites must also be sealed properly to
keep the pesticide from leaking. Applying these
materia swithvapor tight equipment isimportant.

Application of avolatile pesticide should be
avoidedwhenconditionsfavor volatilization, suchas
hightemperature,




Althoughthevapor pressureratingof apesticidemay
hel ptheapplicator know thevoltility of apesticide,
theseareusually notincludedonthelabel. Labels
will,however, givewarning statementsthat theappli-
cator must be sensitiveto. Thefollowing are ex-
amples

* At high air or ground surface temperatures,
vaporsfromthisproduct may injuresusceptible
plants.

*  Off-dtemovement of spray drift or vaporsof this
product cancausefoliar whiteningor yellowing
of someplants.

ParticleDrift. Particledriftisinfluenced by many
factors. Particlesize, nozzledesignand orientation,
pressure, temperature, humidity, evaporation, height
of release, air velocity, and movement areamong
severd importantconsiderations.

ParticleandDroplet Sze. Thesmallertheparticle
size, thegreater thepotentia for drift. Dust formu-
lationsaremadeof small particlesandhaveagreater
potentia for driftthangranular formulations. Small
liquid droplets a'so tend to drift more than large
droplets. Whenever practical, theapplicator should
usethelargest droplet sizeinobtaining effectivepest
control.

Nozzle Type, Orientation and Sze.
In terms of liquid drift control, the
nozzleis probably more important
thanpressure. All nozzlesproducea
rangeof droplet sizes. Avoidnozzles
whichproducesmall (fine) droplets.
Placement of the nozzle in the air
stream, especialy whereairblast and
aeria applicationequipment arecon-
cerned, also affect droplet size.
Nozzlespointed acrosstheair flow
produce smaller droplets. Thisis
caused by wind shear.

Pressure. Droplet sizeisinfluenced by pressure.
The higher the pressure, the smaller the droplet.
Reducingpressurewill helptocontrol drift.

Height of Nozzle. Nozzlespositionedtoo highwill
dispersespray over awider area, thereby increasing
thelikelihoodof drift. Theapplicator must decidethe
desired swath width by striking abal ance among
nozzlespray angle, pressure, and height abovethe
target. For example, if an operator increasesthe
application pressureandtherate, but maintainsthe
swath width, he/she should lower the nozzle to
compensatefor theincreased pressure. Lowering
thenozzlemay requireswitchingtonozzleswitha
wider spray angle.

Air Movement. Both horizontal and vertical air
movement canaffect drift. Unlessitiscalm, most
pesticideapplicationsaresubjectedtoconstantair
movement. Thus, winddirectionandspeeddirectly
affectthedirection, amount, and distanceof drift.

Temperature and Humidity. The rate of droplet
evaporation is determined to a great degree by

temperatureand humidity. A dropletthat evaporates
beforereachingthetarget doesnot control pests.

What Can Be Done To Avoid Drift?

*  Choosenon-volatile(thosethat donot vaporize
eadly) pesticideformulations.

*  Applythelargesteffectivedropletsize.
*  Usethelowest practical pressure.

*  Choosenozzlesthat producelargenumbersof
largeparticles.

*  Placenozzleswiththeair ssreamand not across
it.

*  Apply ascloseaspossibletothetarget.
*  Useadrift control additive.

* Do not apply when wind, temperature, or hu-
midity areunfavorable.




Thecareful useof pesticidesisof primeconcern
toeveryonetoday. Many factorsinteract toinflu-
encethedistancemateria will driftfromthetarget
area. Evenwhen common senseandgood applica-
tion technology are followed, drift can still be a
problemfortheapplicator. Label instructionsmust
befollowed andstrict attentionmust begiventothe
control of pesticidedrift.

SOIL AND PESTICIDE USE

Soil hasbecomemoreimportant astheneedfor
food increases. In order to feed the numbers of
people, fertileand healthy soil isamust. Poor soil
practi cesand misuse cause poor yield and second
classcrops, especialy if root vegetablesor forage
cropsare being planted. Overdoses of pesticides
whichremainfor long periodsinthesoil may limit
plantingtoonly afew cropswhichwill notbeharmed
by thechemicals.

PESTICIDE EFFECTS ON THE EN-
VIRONMENT

Wildlife. Fish, birds, and mammalsare assetsto
manandan essential part of theecosystem. Parks,
farmland,lawns, golf courses, etc., generdly provide
habitat forwildlife, aswell assurroundingwooded
areas and waterways. Therefore, care should be
taken to protect these areas when applying any

pesticide.

Fishingandhuntingarevery popular sports. If
pesticides are carelessly used, these sports can
disappear. Pesticide-killsof mammals, birds, and
fishinlargenumbershaved ready cutdownonfishing
and hunting activitiesinsomeareas. Highlevel sof
pesticidesinsomeof theseanimal shavemadetheir
meat unfitfor peopletoeat.

Endanger ed Species. Certainplantsandanimals
have beenidentified asendangered or threatened
species. Anendangered speciesisoneonthebrink
of extinctionthroughoutall or asignificant portionof
itsrange. A threatened speciesis one likely to
becomeendangered.

A mgor problemfor mostwildlifeisthedestruc-
tionof habitat, usua ly theresult of industrid, agricul -
tural, residential, or recreational development. If
wildlifehabitatisthreatened or destroyed by inciden-
tal exposuretopesticides, thewildlifeisindanger as
well. Reproduction of fish and wildlife can be
affected by sublethal doses of pesticidesin diets.
Sincedl livingthingsarepart of acomplex, ddicately
balanced network, theremoval of asinglespecies
canset off aharmful chainreactionaffectingmany
others, thus recovery isdifficult or perhaps even
impossible. It hasbeenestimatedthat adisappearing
plant canaffect uptothirty other species,including
insects, higher animals, and even other plantsthat
dependultimately onthat plant.

EPA hasestimated that approximately 900U.S.
countiesareknownto containendangered species.
Pesticides can be harmlessto wildlife when used
carefully andontarget. Every effort mustbemade
to avoid causing harmto theseimportant popula-
tions.

Honeybees. Honeybeesand other pollinatorsare
necessary for goodfarmingandfoodproduction. In
many cases, nopallinationmeansthat therewill beno
crop. Unfortunately, beesarevery sensitivetomany
insecticides.

Pesticidesshould not beappliedto, or allowed
todriftto, cropsinbloom. Shadetreesand weeds
should not be sprayed during bloom. Mow cover
crops and weeds to remove the blooms prior to
spraying becausethebloomsmay attract beestothe
areaandincreasethechancesof beekills. Idedlly,
pesticidesshoul d beappliedwhenthereisnowind
and bees are not “working” plants in the area.
Damagecanbeminimizedif theapplicationismade
lateintheafternoonwith aspray that breaksdown
withinhours. Ingenerd, eveningapplicationsarethe
least harmful tobees.

Do not treat near hives. Beesmay need to be
moved or covered beforeapplying pesticidesnear
colonies. Donoatlet spray dripandform puddiesor
accumulate in wheel tracks. General area-wide
application of pesticidesmay beharmful because




beescannot avoid contact withthespray onflowers
or inwater. Thus, thetotal wild beelossmay be
gzable.

Check the product | abel sfor specific beehaz-
ards, and contact local beekeepers according to
stateregulations. Select thepesticidethat isleast
harmful toforaging bees. Dustspresent moreof a
hazardto beesthan sprays. Wettablepowdersare
usualy morehazardousto beesthaneither emul sifi-
able concentrates or water soluble formulations.
However, microen-
capsul atedinsecti cidesareminutecapsul esthat bees
cancarry back tothehivejustlikepollen. Granular
formulationsaregenerally thesafest for bees.

Food Chain. Wildlifehasanimportant placeinthe
food chain. The food chain characterizes how
animalsandplantsareinterdependent. Eachanimal
hasaplaceinthe chain based on the type of food
consumed. Animalsthat consumeplantsarenear the
bottomof thechain. Animal swhicheat thesepl ant-
eatersareonthenextlevel. Carnivorousanimalsare
atthetopof thechain. Applicationof pesticidesover
broad areas may eliminate certain needed food
sources. Elimination of food sources can cause
wildlifetorel ocateto other areas, substituteother
foodsources, or die. Wildlifemovingtoanother area
can create additional competitions for food and
space with resident species. A predatory animal
lacking prey may shiftto avalued gamespeciesor
evendomesticlivestock. Fishandwildlifecanbe
exposedto pesti cidesby eating animal spoisoned by
pesticidesor plantscontai ningpesticides. Also, this
pesticidetransfer couldoccur withbirdsfeedingon
insects, earthwormes, etc. Inthiscomplexfoodchain,
eachanimal hasanimportant place.

Food. Withthe help of pesticides morefood per
acrecanbeproduced. Diseases, insectsand other
plant pests can be greatly reduced. There can be
improvedyieldsand better cropquality. Lessland
must betilledtofeedthepeople. Morelandisfree
forwildlifeandrecreational purposes. Goodfarm
landmay becomeunfitfor crops, though. Overdoses
of pesticideswhichremainfor alongtimeinthesoil
canruintheland. Thecrop may absorb the pesti-

cidesfromthesoil and beover the set toleranceat
harvest. Orthepesticidemay kill all ormostplantlife
and maketheland uselessfor farmor recreational
use. Applying too much pesticide increases the
chanceof illegal pesticideresidueincropsandfood
and couldresultinanunacceptablehedthrisktothe
consumingpublic. Finally, applying pesticidesat
higher than|abelledratesisaviol ation of stateand
federa law.

Recreation. Pesticides can be used to preserve
outdoor activitiesinour parksand camping areas.
Fly and mosquitocontrol programsgiverelief from
the annoying pests. Without control programs,
outdoor activity isextremely limitedfor most people.
However, driftand overdosescandestroy wildlife,
causetreestoloseleavesandruinrecreationareas.
Runoff, spills, or driftintostreamscancausefishkills
and makethewater unfit for swimming, fishing, or
evenboating. Driftand overdosecaninjureor kill
birdsandmammals. Parksand campingareaswith
|eafl esstrees, dying plants, and nowildlifearenot
acceptableasrecreationaress.

Plants. Pesticides are often used on plants to
protectthemfrompests. I nsecticidesandfungicides
are often used on ornamentals and forest treesto
control runaway pestsor other seriousinsectsand
diseaseproblems. Thesechemicalsaidinkeeping
foredts, parks, andlawnsgreenandenjoyable. How-
ever, pesticidescaninjureplants. Theinjury can
rangefromlight burning or browningof theleavesto
death of the whole plant. This injury is called
phytotoxicity. Phytotoxicity canresultfromcare-
lessnessor fromuseof apesticidewhichishighly
hazardousto plantsandtrees. Thelabel will state
whether phytotoxicity will beaproblemandwhat
plantscanbeinjured. Follow thelabel instructions
carefully and cautioudy if youwishtoavoidinjuring
desirableplants.

Livestock. Pesticidesal soprotect livestock from
harmful and annoying pests. Otherwisethepenned
animal scoul d not escapefrom constant irritation.
Thequantity andquality of livestock products- milk,
meat, etc. - isimproved when the pests are con-
trolled. Pesticidedrift ontoforageand pastureland




or into drinking water can injure livestock. The
animalsmay be poi soned by eating contaminated
forageandgrasses. Onceesaten, thesepesticidescan
asoleadtoillegd resduesinthemeat andbyproducts
of theanimals. They may beunfitfor humanstoest.

Runaway Pests and Useful I nsects. Pesticides
aidincontrollinginsectsor diseasesthat getintoan
areafor thefirsttime. Oftenthese pestshavefew
natural enemiesinthenew environment. Withouta
good pesticideprogram, they canrapidly overrunan
area. Gypsy moth and Japanese beetlesare good
examplesof runaway pests. Carelessuseof wide
rangepesticidescandestroy natural enemies(such
as predators and parasites) in an area. Runaway
insect or pest populations can result. Pesticides
misused in thisway may actually help the pests!
Honeybeesand other useful insectsareofteninjured
whenpesticidesareusedcarelessly.

Accumulative Pesticides. Some pesticides can
build up inthe body of animals (including man).
Thesearecalledaccumul ativepesticides. Thechemi-
calscanbuildupinananimal’ sbody until they are
harmful toit. Thesepesticidesal soaccumulate(build
up) inthefood chain. Meat-eatersfeeding onother
animalswith built up pesticidesmay receivehigh
dosesof pesticides. If they feedontoomany of these
animals, the meat-eater can be poisoned without
ever directly contactingthepesticide! Thebuildup
throughthefood chaincaninjureanima swhichaid
man. Infact, manasoneof themest-eatersat thetop
of thechaincouldget very highdosesof pesticidesin
thisway.

Non-accumulative Pesticides. The pesticides
that donot buildupinthebody of animalsorinthe
food chainarenon-accumulativepesticides. These
chemicalsusually break down rapidly into other
relatively harmless materials. Organophosphate
pesticides, for example, may havehightoxicity atfirst
andmay causel ocdl kills. Butthey donotaccumulate
so they are not as dangerous to the environment.
Usually pesticideswhichbreak downquicklyinthe
environment aretheleast harmful toit.

Per sistent Pesticides. Persistent pesticidesstay in
theenvironment without changefor long periodsof
time. Persistent pesticidesdonot necessarily accu-
mulateinanimals bodiesorinthefoodchain. Some
pesticides(example: atrazine) persistinthesoil but
donotseemtobuildupinanimals. Thus,they give
long-termcontrol, but donot dowly poisonwildlife.
Persistent pesticidescan befairly harmlesstothe
environment.

PESTICIDE PERSISTENCE

Persistent Pesticides. Persistent pesticides re-
main inthe environment without breaking down.
Althoughthey can beuseful for long-terminsect,
disease, or weed control, sometimesthey lastinthe
environmentindefinitely. Persistent pesticidesdonot
necessarily accumulateinanimal bodiesorinthe
foodchain, butthey couldinjureorkill plantsinthe
vicinity afterwards. Somepesticidespersistinthe
soil but donot seemto buildupinanimals. These
pesticidescouldinjureor kill plantswhichareplanted
thereat alater date.

Microbial Degradation. Some pesticides are
destroyedinsoilsby microbial degradation. This
occurswhenmicroorganismssuchasfungi andbac-
teriauseapesticideasfood. Microbial degradation
can be rapid and thorough under the proper soil
conditions. Conditionsthat favor microbial growth
includewarmtemperature, favorablepH levels, ad-
equatesoil moisture, aeration, andfertility. Adsorp-
tionalsoinfluencesmicrobial degradationbecause
adsorbed pesticidesarelessavailableto microor-
ganisms, andthey thereforedegradedowly. Certain
pesticidesrequirehigher applicationratestocom-




pensatefor thepesticidel ost throughmicrobial deg-
radation. Inanextremecaseof accel erated micro-
bial degradation, pesticidesthat arenormally effec-
tivefor weekssuddenly becomeineffectivewithin
days. Insuchacase, previouspesticideapplications
mayy havestimul ated thebuildup of certainmicroor-
ganismsthat wereeffectiveinrapidly degradingthe

pesticide.

Chemical Degradation. Chemical degradationis
the breakdown of a pesticide by processes not
involvingalivingorganism. Theadsorptionof pes-
ticidestothesoil, soil pH levels, soil temperature, and
soil moisture contribute to the rate and type of
chemical reactionsthat occur. Many pesticides,
especidly theorganophosphateinsecticides, aresus-
ceptibletodegradationby hydrolysisinhighpH soils
or spray mixes. Becausetheproductsof chemical
degradation areusually nontoxicor nonpesticidal,
theamount of pesticideisreduced, asisthepotency.

Photodegr adation. Photodegradationisthebreak-
downof pesticidesby sunlight. Pesticidesappliedto
foliage, soil, or structuresvary considerably intheir
stability whenexposedtosunlight. Likeother deg-
radation processes, photodegradation reducesthe
amount of chemical present andlowersthelevel of
pest control. Mechanical incorporationintothesoil
duringor after application, or by irrigationwater or
rainfall followingapplication, canreducepesticide
exposuretosunlight.

APPLICATIONS REQUIRING A
PERMIT

AquaticUsePer mit

NJAC 7:30-9.3istheregul ationthat mandates
an Aquatic Use Permit for most applications of
pesticidestoany “watersof thestate” or onagquatic
sites. All pesticides labeled for aquatic use are
restricted-use pesticides in New Jersey. This
includes the copper products. An application of
ANY pesticidetoanaquaticsterequiresanAquatic
UsePermitunlessit meetsthefollowingexemptions:

1. Thebody of water tobetreatedisNOT usedfor
potablewater and...

Thebody of water to betreated hasNO outl et
structureor outlet stream, and...

The body of water to be treated and its sur-
rounding shorelineisownedand controlled by
oneperson.

OR

2. Theapplicationisfor thecontrol of mosquitoes
or flieswhichthenfall under thePesticideCon-
trol Program’ sM osquito/Fly Permit Program.

Theremay beconditionsor additional restric-
tionsbes dethel abeling requirementsplacedonthe
applicationof theaquaticpesticide.

Toapply foran Aquatic UsePermit, fill outan
Aquatic UsePermit application, which canbeob-
tained by contacting thePesticideControl Program,
andmail tothePCPwiththepermitfeeandany other
requiredinformation.

The permit applications are reviewed by the
PCP, andthe Department’ sWater Technical Pro-
gramsandDivisionof Fish, Game& Wildlife. How-
ever, al permitsareissued by the Pesticide Control
Programonly. Thepermitreview periodis21days.

APPLICATIONS REQUIRING
NOTIFICATION

Beekeeper Notification

Honeybeesareextremely sensitivetothetoxic
effectsof pesticides. Andsincehoneybeesplay such
animportantroleinpollinatingplantsandagricultural
commodities, bes desproducinganagriculturd com-
modity (honey), specia precautionsmust betakento
protect them.

N.J.A.C.7:30-9.9addressesnatificationtoapia-
rists(beekeepers).




Applicators using pesticides that are |abeled
toxictobeesmust notify registered beekeepersat
least 36 hoursbeforemakinganapplicationwithin
onemileof registered beeyards.

Thisrequirement tonotify beekeepersdoesnot
havetofollowedif thepesticideapplicationisbeing
madefor agricultural purposes, EXCEPT whena
pesticideapplicationismadetothefollowing crops
withinthedatesspecifiedbel ow orwhenacropisin
thefloweringstage:

Apples April 15-May 15
Pears April 15-May 15
Strawberries April 15-May 15
Peaches April 15-May 15

Blueberries April 15- May 31
CranberriesJune 15 - August 15
Haly June 1-June30
VineCropsJune 1- August31
(Cucurbits)

Sweet Corn  Flowering Stage

ONoO Ok WNE

©

In addition, N.J.A.C 7:30-10.3(]) states that
community or areawide applicationsof pesticide
productslabel ed toxicto beescannot beappliedon
hardwood treespeci eswithinonemileof acommer-
cid blueberryfidddduringtheperiod April 15through
May 31lunless:

*  Theapplicator hasreceivedwrittenpermission
fromtheblueberry growerslocatedwithinthe
onemiledistance.

Beekeepersmust register their beeyardswiththe
PCPby March 1 of each year. A list of registered
beekeeperscanbeobtained by callingthePesticide
Control Program.

Do your part to aid the environment. Your
surroundingsar ewor th protecting!

SELF STUDY QUESTIONS

1. Thetermenvironmentinthischapter means:

A) dlorganisms.

B) air,soil,water,andother physical e ements.
C) theinterrelationshipsof organisms.

D) all of theabove.

2. Modern pesticides are formulated in such a
manner that thereislittle chance of polluting
water withthelr use.

T() F()

3. Foodandfeed canbeproducedefficiently and
economically without excesspesticideresidues.
T() F()

4. Overdosesof pesticideswhichremaininthesoil
forlongperiodsof timemay beharmful tofuture
crops.

T() F()

5. Airbornepesticidescanbeharmful tomanand
otherorganisms.

T() F()

6. Somepesticidescanreducecrop productionby
killingpollinatinginsects.
T() F()

7. Apedticideoff targetisnotapollutantif desirable
organismsareunaffected.

T() F()
8. Foodchainisaway of describinghow organisms

eat eachother.

T() F()

7-10




9. High pesticide residues are most likely to be
foundintheplant eatersat thebottomof thefood
chan.

T() F()

10. Pesticides that can build up in the bodies of
organismsarecdled:

A) additives.
B) accumuldive.
C) persgent.

ANSWERKEY

1D 2F 3T 4T 5T
6.T 7.F 8T 9.F 10.B

7-11







CHAPTER EIGHT

TYPES OF PESTICIDES

L earning Objectives

*  Define"pedticide” andunderstandthemannerin
whichthegeneral categorieswork to control pests.

*  Know thevarious unique categories of pesti-
cides, suchasherbicidesandacaricides; knowwhich
typeof pest they areusedfor and how they control
thepest.

A pesticideisany chemical whichisused by
peopletocontrol, repel or mitigatetheactionof an
organismor pest. Materialsthat mitigateor change
the behavior of an organismincludeplant growth
regulators(PGR’ s) and pheromones. Pestsmay be
insects, plant diseases, fungi, weeds, nematodes,
snails, dugs, etc. Therefore,insecticides, fungicides,
herbicides, etc., all aretypesof pesticides. Some
pesticidesmust only contact (touch) thepesttobe
deadly. Othersmust beswallowedtobeeffective.
Theway that each pesticideattacksapest suggests
thebest way to apply it toreach and exposeall the
pests. For example, a pesticide may be more
effectiveandlesscostly asabait than asasurface

Soray.
INSECTICIDES

I nsecticidesare chemical sused to control in-
sects. Oftentheword*insecticide” isconfusedwith
theword*“pesticide.” Itis, however, justoneof many
typesof pesticides. Aninsecticidemay kill theinsect
by touchingitor it may havetobeswallowedtobe
effective. Someinsecticideskill both by touchandby

swallowing. Insecticides called
Systemics may be absorbed, in-
jected, or fedintotheplant or animal
to be protected. When the insect
feedsonthisplantoranimal, it eats
thesystemicchemical andiskilled.

Broad Spectrum. Insecticidesvary inthenumber
of different kindsof insectsthey kill. Someinsecti-
cideskill only afew kindsof insects. Sometimesyou
canchoosetheseinsecticideswhenyouwishtokill
only oneinsect pestandnotkill beneficial insectsin
thearea. Many moreinsecticidesaregeneral pur-
poseor widerangekillers. These* broad spectrum”
pesticidesareusedwhenseveral different kindsof
insectsareaproblem. Onechemicd cankill themall.
Nobroad spectruminsecticidekillsal insects; each
one varies on the kinds and numbers of insectsit
controls.

Narrow Spectrum. Whilemany insecticidesare
broad spectrum, killingawidevariety of animalsby
attacking a system common to all, such as the
nervoussystem, newer groupsof insecticides, such
aschitininhibitors, aremuch moreselective. The
chitininhibitorsonly affectanimaswithchitinintheir
exoskeleton (i.e. insects). Growth regulatorsare
evenmorespecific. They affect certain groupsof
species that have a particular hormone. Finally,
pheremonesarethe most restrictive becausethey
react with only one speciesor one sex of asingle

Species.

Chitinsynthesisinhibitor sinterferewiththede-
velopment andmolting of immatureinsectscausing
their death. Chitinistheprimary structural chemical
inaninsect’ sbody wall. Animmatureinsecttreated
withachitininhibitor diesthenexttimeit attemptsto
molt.




I nsect growth regulator sor IGRsmimictheaction
of aninsect’ snaturally occurringjuvenilehormone.
They interferewith certain normal processesand
preventimmatureinsectsfromcompl eting devel op-
mentintonormal reproductiveadults. Theeffectsof
| GRsoninsectsincludeabnormal molting, twisted
wings, lossof matingbehavior, and sometimesdesth
toembryosineggs. | GRsattack agrowth process
foundonlyininsects, thusthereisagreat margin of
safety for humansand other vertebrates. However,
onedisadvantageisthat growthregulatorsactdowly,
sincethey donotkill theinsectuntil itmoltsintoan
adult.

Pher omonesarenatura ly produced chemicalsused
by animal stocommunicatewitheachother. There
arethreebasi ctypesof pheromones. Aggregation
pheromonesattract many individual stogether, for
example, at asitewherefood may beplentiful. Sex
pheromonesareuseby onesex of aspeciestoattract
amate. Trail pheromonesaredeposited by walking
insects, suchasants, sothat otherscanfollow.

Syntheticpheromonesproducedinlaboratories
mimic these natural chemicals. They areused to
attractinsectsintotraps, disrupt mating, and monitor
populations of insects. Because they do not kill
insects, they areoftenthought of asnot being pesti-
cides. Thisbelief, however,isincorrect.

Short Termvs.Resdual. Insecticidesalsovaryin
how long they last asakilling agent. Some break
downa mostimmediately into nontoxic by-prod-
ucts. These“shortterm” chemicalsarevery goodin
situationswheretheinsectsdonot returnor where
long-termexposurecouldinjurenon-target plantsor
animals. For exampl e, short-terminsecticidesare
oftenusedinhomesanddwellingswherepeopleand
domesticanimalsmight beexposed.

Otherinsecticidesremainactivekillersforafarly
longperiodof time. These“residua” pesticidesare
very useful whentheinsectsareaconstant control
problemandwherethey will notbeanenvironmenta
hazard. For example, residual sareoftenusedfor fly
control inlivestock buildingsor for termitecontrol in
woodenstructures.

ACARICIDES

Acaricides(or Miticides) arechemi-
calsusedtocontrol mites(tiny spider-
likeanimals) andticks. Thechemicals
usualy must contactthemitesorticks
tobeeffective. Theseanimalsareso
numerousand small that great caremust beusedto
completely cover theareaonwhichthey live. Miti-
cidesarevery similar inactiontoinsecticidesand
oftenthesamechemical killsbothinsectsandmites.
Theterm*broad spectrum”, “shortterm”, and“re-
Sidual” arealsousedtodescribeacaricides.

FUNGICIDES

Fungicides are chemicals used to control the
fungi whichcausemolds; rots, andplantdiseases. All
fungicideswork by comingincontactwiththefungus,
becausefungi donot* swalow” inthenormal sense.
Therefore, most fungicidesareappliedover alarge
surfaceareatotrytodirectly hitevery fungus. Some
fungicidesmay besystemicinthat theplant to be
protected may befed orinjectedwiththechemical.
Thechemica thenmovesthroughouttheplantkilling
thefungi.

Protectant vs. Eradicant. There are two basic
approachesintheuseof fungicides. Oneisdesigned
toprevent theplantfromgettingthedisease. These
fungicidesareusedas” protectants’ andaresmilar
inpurposeto polio and smallpox vaccinationsfor
humans. They areappliedbeforethediseasegetsa
start. Thistypeof fungicideisvery useful whena
particular diseaseor group of diseasesisvery likely
toattack aplant or cropyear after year. Protectants,
for example, have often been used as a routine
precautionsonfruit and vegetablecrops.

Most protectant fungicidesarefungistatic. This
meansthey prevent or inhibitfungal growth. Once
thefungi stati c action ceases, thecontrolledfungus
may grow againor producespores. Thus, aprotectant
fungicidemay havetobeappliedatregularintervas
tocontinuetheprotectionfrominfection




Theother typeof fungicidekill sthediseaseafter
itappearson(orin) theplant. Thesefungicidescalled
“eradicants’ arelikepenicillinor other antibiotics
which cure diseasesin humans after the sickness
appears. Eradicantsarelesscommonthanprotectants
becauseoncethefungusisestablishedinaplantit
causes damage and isoften difficult to get rid of.
Eradicantsare often used when protectantsaren’ t
available, aren’ tappliedintime, or aretoo expen-
sive. Eradicantsareal so appliedwhenthedisease
appearsunexpectedly onaplantorinanarea. For
example, acommon useisonfruit and vegetables
whentheprotectant spray wasn’ t applied ontime.
Eradicantsareal so used by orchardistsincombat-
ting diseasesof fruit treessuch asappl escab.

HERBICIDES

Her bicidesarechemical susedtocontrol unwanted
plants. Thesechemica sareabit differentfromother
pesticides. Some

herbicideskill every plantthey contact, whileothers
kill only certainplants.

Nonselective herbicides are toxic to al plants.
Theseareoftenusedwhennolivingplantiswanted
inanarea. For example, nonselective herbicides
could beused for clearing under guardrailsor for
total control of weedsinindustrial aress.

Selectiveher bicideskill someplantswithlittleor
noinjurytoother plants. Usualy selectivetypeswill
kill either most broad-leaved plantsor most grassy
plants. Theseareuseful forlawns, golf coursesorin
areas with desirable trees. Some very selective
herbicidesmay kill only certainplantsinagroup. For
example, crabgrasskillersonlawns.

Preplantingvs. Preemer -
gencevs. Postemer gence.
Thetimingof herbicideappli-
cationsisimportant. Care
must be used to get the job
doneeffectivelywithout hurt-
ingdesirableplants. Thedi-
rectionsonthelabd will state

g

when to apply the herbicide for best results.

Preplantingtreatmentsare
made before planting.
These chemicals may be
usedinseed bedsor incor- A N
poratedintothesoil before [\ % -
plantingtakesplace. L

Any treatment made
before the crop or weed
appearsiscaledpreemer -
gence. The application
may be made beforeboth
the crop and weeds ap- ﬁéf/ﬁ%ﬂﬂ/
pear, or after the crop ap-
pearsbut beforetheweeds
appear. Thelabel or directionswill state” preemer-
gencetothecrop,” “ preemergencetotheweeds,” or
“preemergenceto both crop andweeds.”

Whentheherbicidetreatmentismadeafter the
cropor weedsappear, itiscalled postemer gence.
Postemergenceapplicationsmust bevery selective.
They must control the weeds but leave the crop
unharmed. Often the chemica will be applied
postemergencetothecrop, but preemergencetothe
weeds.

GROWTH REGULATORS, DEFO-
LIANTS, DESICCANTS

Thesechemicalsareusedtoalter thecropitself.
A defoliant causesthel eavesof aplant todrop of f
early. A desiccant draws moisture from a plant
causingittowither anddie. Defoliantsand desic-
cantsareoftenusedtomakecropseasier toharvest.
A plant growth regulator (or plant regulator)
increases, decreases, or changesthenormal growth
or reproduction of aplant. Fertilizers and other
nutrientsarenotincluded. Somegrowthregulators
are used to move up or to move back the normal
harvest datefor thecrop. Othersareusedtoobtain
better quality and/or yield of crop. Electric power
utilities could use growth regulators to slow the
growthof atreethreatening power lines, thussaving
thetreefrombeing cut.




RODENTICIDES

Rodenti cidesarechemica susedtocontrol rats,
mice, other rodents, and bats. Chemicalswhich
control other mammals, birds, and fish are also
grouped in this category by regulatory agencies.
M ost rodenticides are stomach poisonsand often
applied asbaits. Even rodenticideswhich act by
contactingthepestareusualy not appliedover large
surfacesbecauseof thehazardtodomesticanimals
ordesirablewildlife. Theytoo,areusualy appliedin
limitedareassuchasrunways, knownfeedingplaces,
or ashaits.

NEMATICIDES

Nematicidesarechemicals
used to control nematodes.
Nematodes are tiny hair-like
worms. Many liveinthesoil and
feedonplantroots. Very few of
thesewormsliveaboveground. Usually soil fumi-
gants are used to control nematodes in the soil.
However, afewinsecticidesandfungicidesarea so
effectiveagainstthesetinyworms. Theseusua ly kil
by contact.

MOLLUSCICIDES

Molluscicides are chemicals used to control
snailsanddugs. Usudly thechemica smust beeaten
towork. Thus, baitsareoftenusedtoattract andkill
many snailsor ugsinanarea.

REPELLENTS

A repellent is a pesticide
that makesasite or food unat-
tractiveto atarget pest. They
areregisteredinthesameway
other pesticidesareandmust be
used according tothelabel. Insect repellentsare
availableasaerosol sand|otionsand canbeapplied
toskin, clothing, or plantstorepe bitingandnuisance

insects. Vertebraterepellentsareavail ableascon-
centrates to be mixed with water, powders, and
granules. They canbesprayedor paintedonnursery
crops, ornamental plantings, orchards, vineyards,
vegetables, and seeds. Repellingdeer, dogs, birds,
raccoons, and otherscan protect sitesfromdamage.

If pesticideuseiswarranted, besureyou know
whichtypeof pesticideyou need, aswell ashow
and whentoapply it effectively.

SELF STUDY QUESTIONS

1. A pesticideis any chemical used by man to
control pests.

T() F ()

Match the following pests with the pesticidesin
guestions2, 3,and 4 below:

Mites
Weeds

a)
©)

Insects b)
Plantdiseases d)

2. Fungicidesareusedtoprevent -
a () b ()
c () d()

3. Herbicidesareusedtocontrol -
a () b ()
c () d()

4, Acarcidesareusedtocontrol -
a
C

() b ()
() d()




5. Apesticidethatisabsorbedinonepart of aplant
or animal andtransportedtoanother partwhere
itkillsapestiscaleda-

A) contact pesticide.
B) volatilepesticide.
C) resdua pedticide.
D) systemicpesticide.

6. Afterthecrophasbeenplanted, whichtypeof
herbi cideapplication shoul d bemadeto control
theweedsbeforethey appear?

A) preplanting.
B) preemergence.
C) postemergence.

7. Ifaninsecticideiseffectiveagainstawidevariety
of insects, itisabroad spectruminsecticide.

T() F ()

8. Mostfungicideapplicationsaremadeas-

A) protectants.
B) eradicants.
C) desscants.

9. Itisalmost impossibleto spray acrop with a
herbicidetokill theweedswithoutinjuringthe
crop.

T() F ()

10. Insecticideskill insectsand herbicideskill weeds.
Thekindof pesticidethatkillssnailsanddugsis
caleda-

A) slicide
B) dugidide
C) molusicide

11. Preemergence, postemergence, and selective
aretermsusedindescribingtheuseof -

A) miticides.

B) herbicides.
C) fungicides
D) insecticides.

12. Systemic pesticides are transported in plants
fromoneparttoanother; they travel-

A) fromrootstofoliagebut notfromfoliagetoroots.

B) fromfoliagetorootsbut notfromrootstofoliage.

C) fromfoliagetorootsand/or fromrootstofoliage
dependinguponthepesticide.

13. A rodenticideisusedtocontrol -

A) micebutnotrats.
B) ratsbutnotmice.
C) bothratsandmice.

14. Itisusudly besttousearesidua pesticidelasting
morethan oneseasonwhenmaking applications
tothesoil.

A) forthecontrol of termitesnearthe foundation
of ahouse.

B) forthecontrol of weedsinacornfield.

C) forthecontrol of cabbagemaggotsinacabbage
fidd.

15. Accordingtopesticideregulations fertilizersare
not consideredto bepesticides.

T() F ()
ANSWER KEY
1. T 6. B 11. B
2. C 7. T 12. C
3. D 8. A 13. C
4. B 9. F 14. A
5. D 10. C 15. T







CHAPTER NINE

SELECTION OF A PESTICIDE

L earning Objectives

*  Evauatethepest problemand decidewhether
pesticideusei snecessary after consderingater-
netives.

*  Understandtheadvantagesand di sadvantages
of thevarioustypesof pesticideformul ationsand
beabletosel ectthemost appropriateonefor the
goplication.

Beforechoos ngandbuyingapesticidefor any
job, therearesevera pointstoconsider. Frequently
a pesticide application is not the answer. Other
methods may control the pest or the damage may
already bedonefor the present growing season.

IDENTIFY THE PEST

An applicator cannot wisely choosetheright
pesticidefor ajobuntil thepest hasbeenidentified.
Sometimesaninsect or diseasewhichisvery notice-
able is blamed for damage it did not cause. Or
sometimesdamagefrom small, obscureinsectsor
diseasesisthought to be caused by weather condi-
tions or other pests. For example, damage from
scal einsectson ornamental smay be mistakenfor
injury fromlack of water. However, wateringthe
shrubdoesnot clear uptheinjury. Thescalemust be
identified, thencontrolled. If helpinidentifyingthe
pest is needed, it may be obtained from county
extensionagents, local pesticidedeal ers, statecol -
legesor referencebulletinsthat areavail able.

Besides knowing what the pest is, it isalso
important to know the pest’ slifecyclein order to
determinewhat stage and timeit can best be con-
trolled. Usually apest canbecontrolled best during

oneparticular stage of itsdevelopment. Unfortu-
nately thisstageisnotthesamefor all pests. There-
fore, to choosethebest method of control for each
pest, theapplicator must know what thepestis,when
itcanbestbecontrolled, andwhichchemicas, if any,
will control it.

DETERMINE IF CONTROL ISNEC-
ESSARY

Notall insectsor diseasesthat areseenontrees,
shrubsor cropsare pests. Insectsmay simply be
restingontheplants. Orthey may befeedingonother
insectsthat arepests. If damagedoesshow, thepest
whichcauseditmay havedready | eft theareaor may
not becausingany further damage. Sometimesthe
damage may appear too late in the season to be
important. Plant diseases or insect pests may be
present, but the damage may not beasgreat asthe
cost of thepesticideapplication.

CONSIDER THE ALTERNATIVES
TO PESTICIDE APPLICATION

Methods of control may be used that do not
requireachemical treatment. Cultivationmay con-
trol weeds as well or better than herbicides can.
M osguitoesinanareacanbepermanently controlled
if their breedingareasaredrainedor filledwithdirt.
L eaf diseasesontreesor shrubsmay belessened by
collectinganddestroying diseasedleaves. Damage
from crop pests such as seed corn maggot can be
greatly reduced by changingthedateof planting. A
pesticidetreatmentisnot alwaysnecessary or eco-
nomical. Check all possibilitiesbeforedecidingto

spray.




CONSIDER INTEGRATED PEST
MANAGEMENT

Sometimes two or more methods are used to
control or manageagivenpest. Thissystemiscalled
“Integrated Pest Management” or IPM. Natural
enemiesof thepest suchaspredatorsand parasites
may be used in such aprogram. Also, numerous
cultura methodshavebeenfoundwhichhelpcontrol
somepests. Theseincludefall planting, changing
planting dates, rotation of cropsor theuseof plants
that havearepel lent effect onthepest. Oftencultural
methods, natural enemies, and careful use of the
selectivepesticidesareused for asuccessful inte-
grated pest management program. For example, a
smpleintegrated pest management couldbeusedon
agolf coursefor grub proofing against Japanese
beetlelarvae. A chemical pesticidewouldbeusedto
protect themoreval uablesodded areasof thefair-
ways. Milky disease sporeswhichareacommer-
cidly producedbiologica control for Japanesebestie
larvawouldbeappliedintheroughs. Thechemical
pesticidewould giveimmediate protection of the
sodded areaswhilethemilky diseasebecomeses-
tablishedintherough. Thenasthechemica breaks
down in the more valuable areas, milky disease
wouldmovein. Oncemilky diseaseisestablished,
no more chemical treatment isusually needed to
protect theturf.

For optimum success of the integrated pest
management system, itisadvisedthat monitoringbe
employed. Monitoringentail scollecting sampl esof
peststodeterminetheseverity of thepest problem.
Thisenablesthegrower tousepesticidesonly when
really necessary and at appropriatedoses. Monitor-
ingcanbevery effectiveinsavingmoney andtimein
pesticidemanagement.

HOW TO CHOOSE THE RIGHT
PESTICIDE FOR THE JOB

After thecertified applicator hasidentifiedthe
pest, determinedthat acontrol measureisnecessary,
and considered other methodsof control , it may be
decided that the only practical method isto usea

pesticide. Now is the time to choose the best
pesticidefor thejob. He/shemust chooseapesticide
thet:

*  |seffectiveagainstthepest.
*  Hasdirectionsonthelabd for theintended use.

*  Will not causeinjury totheplant (phytotoxicity)
or other surfacetowhichitisapplied.

*  Will causetheleast damageto beneficial organ-
isms(bees, parasitesand predators) withinthe
treated area.

*  Will notmoveoff thetreated areaand persistin
theenvironmenttoharmfishandwildlife.

*  Istherighttype(formulation) towork well inthe
machinery that theapplicator intendsto use.

A pesticidethat meetsthesequalificationsmay
not turn out to bethecheapest to buy, but may very
well bethemost economical inthelongrun.

Don'tapply pesticidesmoreoftenthenthey are
needed. Look at the damage to see if there are
enough peststomakeitworthyour timeand money
toapply apesticide.

PESTICIDE FORMULATIONS

Thecomponent of apesticidethat controlsthe
target pestiscalledthe ACTIVEINGREDIENT
(ai.). Before apesticide product is sold, active
ingredients are mixed with liquid or dry INERT
INGREDIENTS(non-pesticidal). Thesemixtures
of activeandinertingredientsarecaled PESTICIDE
FORMULATIONS. Formulationsmakeanactive
ingredientmoreconvenienttohandle; safer, easier,
andmoreaccuratetoapply; andinsomecases, more
atractivetothepest.




TypesOf For mulations

Pesticidesareavailableinawidevariety of formula
tions. It is not uncommon to find some active
ingredientsformulatedinat |east ahalf dozendiffer-
entways. Themorecommonpesticideformulations
ae

- Emulgfiableconcentrates
- Solutions

- Solublepowders

- Wettablepowders

- Howables

- Waterdispersblegranules
- Dugs

- Baits

- Granules

- Aerosols

- Fumigants
Formulationsvaryinther:

- Sdfetytotheuser

- Potentia hazardtotheenvironment

- Applicationequipment/methodrequired
- Likelihoodof causing phytotoxicity

- Cost

- Efficacy of pest control

Choosethebestformulationfor aparticularjob. The
following section describesthemost commonfor-
mulationsand someof theadvantagesand disadvan-
tagesof each.

EmulsifiableConcentrates(EC or E)

Emulsfiableconcentratesareliquidformulationswith
theactiveingredient dissolvedinoneor morepetro-
leumsolvents. Anemulsifierisadded sotheformu-
lationwill mix readily with water for application.
Emulsfiableconcentratesusually containbetween2
and 8 pounds of activeingredient per gallon, and
when added to water usually form amilky-white
emulson.

EC sarevery versatileand canbeadaptedfor
usewithmany typesof spray equipment.

Advantages.

- Reatively easy tohandle, transport, and store
- Littleagitationrequired

- Nonabrasivetoequipment

- Nopluggingof screensandnozzles

Disadvantages.

- Highconcentrationsof activeingredient reduce
themarginfor error whenmixingor applying

- Mayhavehighphytotoxicity hazard

- May be easily absorbed through the skin of
humansandanimals

- Solventsmay causeequipment deterioration

- Maybecorrosive, causingpittingor discolora-
tionof painted surfaces

- Should be stored away from heat; petroleum
solvent makesthemflammable

Solution (S)

Solutionsareformulationswiththeactiveingredient
dissolvedinoneor moreliquidsolvents. They are
oftenready-to-usewithout further dilution, or they
canbedilutedwithaspecially refined oil or petro-
leumsolvent. Highconcentrate(UltraLowVolume,
UL V) solutionscontain8 or morepoundsof active
ingredient per gallon, whilelow concentratesol utions
usually containlessthan2 poundsof activeingredient
per gallon. Theadvantagesand disadvantages of
solutionsvary dramatically, depending onthesol-
ventsused, theconcentrationof theactiveingredient,
andthetypeof applicationequipmentinvolved.

SolublePowder s(SP)
Solublepowdersaredry, powdered formulations

containingfrom 25to 80 percent activeingredient.
Solublepowdersdissolveinwater toformsol utions.




Advantages.

- Reasonablecost

- Easytostore, transport, andhandle

- Lower phytotoxicity thansomeliquidformula-
tions,especidlyEC's

- Slower skinandeyeabsorptionthanEC’s

Disadvantages.

- Withdust-likecons stency, they may behazard-
ousif thehandler breathesthedust duringmixing.
However, some solubleand wettabl e powder
formulationsareavailablein soluble packets.
The contents are premeasured and the packet
dissolvesinthespray tank, thusminimizinghan-
dlingandinhal ationexposuretothepowder.

WettablePowder s(WP)

Wettablepowdersared sodry, finely groundformu-
lations contain- ing from 25 to 80 percent active
ingredient. Unlikethe soluble powders, wettable
powdersdo not dissolveinwater. Wettablepow-
dersaremixedwithwater, and applied assuspen-
sions. Wettable powdersshareall theadvantages
anddisadvantagesof solublepowders. Inaddition
to the inhalation hazard, other disadvantages of
wettablepowdersinclude:

- Congantagitationisrequiredtoavoidsettling of
theparticles

- Weartonozzlesand pumpsfromabrasivespray
mix

- Cloggingof sprayer screensandnozzles

- Difficulttomixinvery hardor akalinewater

- Visibleresiduesontreated surfaces

Flowables(F)

Fowableformulationsarefinely ground solid par-
ticlessuspendedinaliquid carrier. Thesolidina
flowableissmilar toawettablepowder, exceptitis
formulatedto stay suspendedinaliquid. Because
flowablesusually contain4 or morepoundsof active
ingredient per gallonof formul ation, they shouldbe
handledwiththesamecareasEC’ sand solutions.

They aremixedwithwater for applicationand have
similar advantagesand disadvantagesaswettable
powders, except they seldomclognozzlesand need
only moderate agitation to stay in suspension.
Flowablesusually donot present aninhal ation haz-
ardwhenmixing.

Water DispersibleGranules(WDG)

Water dispersblegranuleformulationsaresmilarto
wettablepowders, except theactiveingredientisin
agranular formrather thanapowder. Thegranules
aremixedwithwater and upon contact withwater,
they disperseor break apart. Theresulting spray mix
hasall the characteristicsof aflowableor afinely
dispersed wettable powder in water. Water dis-
persiblegranulesshared | theadvantagesand disad-
vantagesof wettablepowdersexcept:

- They aremoreeasily measured and mixed,

- Thereductioninthenumber of dust-likeparticles
lowerstheinhal ationhazardtotheuser during pour-
ingandmixing

Dusts (D)

Dust formul ationscontainal ow percentageof active
ingredient (0.5to 10 percent) plusafinely ground
inert substancesuchastac, clay, nut hulls, or volca-
nicash. Dustsarealwaysuseddry; most areready
touseaspurchasedwithout further mixing.

Advantages.

- Easlyhandledwithlow-cost applicationequip-
ment

- Effectivewherealiquidformulationcancause
damage

- Easeof applyinginhard-to-reachareas

Disadvantages.

- Easlydriftintonontarget areas

- Easlymovedfromtreated surfacesby windand
ran

- Relatively expensivefor the small amount of
activeingredient

- May beirritatingtouser




Baits (B)

A baitformulationisanactiveingredient mixed
with an ediblesubstance or someother attractant.
Thebait either attractspestsor isplaced wherethe
pestanimal will findit. Thepest must eatthebaitto
beaffected.

Baits may be used to control certain insects,
snailsand slugs, rodentsand other pest mammals,
and birds. Most bait formulations contain alow
percentageof activeingredient (lessthan5percent).

Baitsareoftenusedinkitchens, gardens, grana-
ries, food storage/processingfacilities, andrefuse
disposal aress.

Advantages.

- Ready tousewithnofurther mixingor special
gpplicationequipment

- Usedonlywhenneededandthenremovedwhen
thepestisnot present

Disadvantages.

- Baitsmay beattractivetochildrenand pets

- Domesticanimasandwildlifemay beaffected

- Thetarget pest may not becontrolled by baits
because other available sources of food are
moreattractive

- Applicationcostsarehighrel ativetotheamount
of activeingredientintheformulation

- Dead pests may cause an odor or sanitation
problem

Granulesand Pellets(G,P)

Granular formulations are dry, ready-to-use
materialsusually containing from 2to 15 percent
activeingredient. Most granulesare prepared by
applyingtheactiveingredient asaliquidtoacourse,
porous, solid material suchasclay or groundcorn
cabs.

Granules are often used to control soilborne
pests. Because many of the activeingredientsin
granulespossesssystemicproperties, granular for-
mul ations are applied to the soil wheretheactive
ingredient can then be absorbed by the rootsand
trand ocated throughthepl ant.

Advantages.

- Ready tousewithout mixingandeasy toapply

- Lowdrifthazardsncetheparticlesarerdatively
heavy

- Lower hazardtouser sincethereisusualy little
dustassociatedwithgranules

- Inexpensveapplicationequipment

Disadvantages.

- Moreexpensivethan WP sor EC’ srelativeto
theamount of activeingredientintheformulaion

- Donotsticktofoliage

- Mayneedsoil incorporation, or requiremoisture
toactivatepesticide

- Maybehazardoustonontarget species. Pellets
differfromgranulesonly intheir preciseunifor-
mity, larger sizeand shape.

Aerosols

Aerosolsarethoseformulationscontainingan
activeingredientinsolution (usually apetroleum
digtillate) and packagedinapressurized container.
“Bugbombs’ containasmall amount of activeingre-
dientmixedwithapropel lant that forcesthecontents
fromthecaninaspray or mist.

Advantages.
- Readytouseandeasily stored
Disadvantages.

- Rdativeyhighcost

- Riskofinhdationinjury

- Difficultyinconfiningthepesticidetothetarget
siteor pest

- Veryhazardousif containersarepunctured or
used/stored near aheat source




Fumigants

Fumigantsare pesticidesthat areactiveasgases.
Some fumigants are formulated as liquids under
pressure and become gases only when released.
Othersaresolidsthat rel easegasesunder conditions
of highhumidity.

Fumigantsarenonsel ectiveintheir action. A
singlefumigant cankill insects, weed seeds, nema-
todes, rodents, fungi, and other pests. Fumigantscan
leak from any areathat isnot airtight. The use of
fumigantsis, therefore, generdly limitedtosoil and
closed structuressuchasbuildings, granaries, and
greenhouses.

Advantages.

- Toxictoawiderangeof pests

- Canpenetratecracks, crevices,wood, andtightly
packed areassuchassoil orgrain

- Singletreatmentusually required

Disadvantages.

- Themosthazardousof dl pesticideformulations

- Oftenrequireextensiveprotectiveequipment,
includingrespiratory protectiondevices

- May beformulated with an odorous warning
gas, butthisgasusuallyisasohighlytoxic

- Treatmentareamust beenclosed or coveredto
prevent thegasfromescapingduringapplication
andfor aspecificperiodafter application

PESTICIDE MIXTURES

Mixtures of pesticides offer the advantage of
controllingmorethanonepest withasingleapplica-
tion. Mixturescansavetime, labor, andfuel. Pes-
ticidesarefregquently combinedby themanufacturer
aspremixes, but they aremoreoften mixed by the
applicator.

Itisimportanttoremember that notal | pesticides
work well incombination. Twoor morepesticides
which can bemixedtogether aresaidto be COM-
PATIBLE. Pesticidesthat cannot be effectively

mixed to form asprayablemix areINCOMPAT-
IBLE. Chemical or physical separationof ingredi-
entsinto layers, globules, clumps, precipitatesor
gels, indicatestheproductsareincompatible. In-
compatibility canresultin:

- lossof effectivenessagainst thetarget pests

- phytotoxicity

- increased hazard to the applicator or treated
animas

- cloggingof equipment lines, pumps, andtanks

Before mixing two or more pesticides, or a
pesticideandfertilizer, readthelabel . Althoughtank
mixingisacommonandlegal practice, thecompat-
ibility of many pesticide combinationsisstill un-
known. Therefore, applicatorsmay needtodosome
compatibility testing of their own by conductingthe
simplejar test described bel ow.

PesticideCompatibility Test

1. Wear the proper protective gear to prevent
inhalation, skin, or eyeexposureduringthetest.

2. Usealarge, clean, clear glasscontainer - likea
onequartjar.
Usethesamewater youwill useinyour tank mix.
Addtheproductsin question inthe samepro-
portions as you will mix them, in the same
sequence, andat thesametemperatureat which
they will be sprayed. Unless labels specify
otherwise, pesticides should be added in this
order: wettablepowders, flowables, sol ublepow-
ders, surfactants,and EC’ s. Agitateafter each
addition.

5. Shake thejar vigorously and let it stand for
approximately 15minutes. If scum, clumps, or
any precipitatesform, themixtureisprobably
incompdtible.

6. Donotuseany mixturethat givesoff heat. This
isan indication that a chemical reaction has
occurred. Propertiesof some of the products
couldbechangeddrastically.

7. Testthemixontheplant speciestowhichitwill
beapplied (undersmilar conditions, if possible).
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ADJUVANTS

AnADJUVANT isachemical addedto apesti-
cideformulationor mixturetoimproveitsperfor-
mance and safety. Many formulationscontain at
|east asmall percentageof oneor moreadjuvants.

Many adjuvants include a surfactant. SUR-
FACTANTSare" surfaceactiveagents’ that alter
thedispersing, spreading, and/or wettingproperties
of spray droplets. Wetting agentsand spreadersare
the adjuvants most frequently used by pesticide
applicators; they are often referred to simply as
surfactants. Wetting agentsand spreadersreduce
the surface tension of spray droplets. A spray
droplet must “wet” thetreated surfaceand spread
uniformly over thetreated areatoprovidemaximum
pest control. Applicationstoplantswithvery waxy
or hairy leaves often require the inclusion of an
adjuvanttothespray mixture.

Stickersand penetrantsareadditiona adjuvants
thatinfluencetheadherence, absorption, or safety of
apesticide mixture on atreated surface. Buffers,
compatibility agents, emulsifiers, and antifoaming
agentsaffect themixing, handling, andlongevity of a
pesticidemixture. Foamingagents, driftretardants,
andthickenersreducedrift during application.

Care should be exercised before using adju-
vants. Somelabelsvery clearly prohibittheir addi-
tion; others are quite specific as to the type of
adjuvant that can be used and when it should be
addedtoaspray mixture.

SELF STUDY QUESTIONS

1. Toachievethemost efficient pest control, the
firstthingtofind out beforemakinganapplication
of apesticideis:

A) thequantity of pesticideneeded.
B) iftheweatheriso.k.toapply apesticide.
C) theidentity of thepest.

D) how much pest damagecanbetolerated.

2. Thepesticide chosen for the control of apest
should:

A) havealowLD,,
B) besoluble.

C) breakdownrapidly.
D) beefficient.

3. Theuseof apesticidechosenforthecontrol of
apest shouldnot:

A) createother pest problems.

B) bestable.

C) stayexactlyontargetsoitwill kill overalarger
area

D) betoxictotheapplicator.

4) Most formulations of pesticideswork in any

sprayer.

T() F()

5) Todoublecheck your choiceof apesticidefor

thepest control jobat hand:

A) refertotheyellow pages.

B) checkwiththenewsmedia

C) look atyour applicationrecordsof pastyears.
D) readthelabel.

ANSWERKEY
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CHAPTER TEN

INTEGRATED PEST MANAGEMENT

L earning Objectives

*

Define“Integrated Pest Management.”

Understand how tomonitor apest problemand
explanaternativemeansof control.

Understand how toeval uateand select fromthe
alternativestoset upan*Integrated Pest Man-
agement” program.

Pesticidesal onecannot solvetheproblemsof

controllingpests. Diminishingeffectiveness increased
cost, and safety considerations are all legitimate
concernssurrounding pesticideusage. Inresponse,
many agricultura professionashaveturnedto Inte-
grated Pest Management (IPM). In New Jersey,
| PM programsaredevel oped andimplemented by
| PM agents, county agricultural agents, and special-
istswhowork for RutgersCooperative Extension
ServiceandtheNew Jersey Department of Agricul-
ture.

Tounderstandthel PM concept, let’ slook at the
meaning of thewordsin theterm Integrated Pest
Management.

INTEGRATED: afocus on the interactions of
pests, crops, control methods, and theenvironment
rather thanonindividua weeds, insects, or diseases.
All avail abletacticsand how they fitinwith other
agricultural practicesareexamined.

PEST : anunwantedorganism(animal, plant, bacte-
ria, fungus, virus, etc.)

MANAGEMENT : away tokeep pestsbelow the
levels where they can cause economic damage.
Management doesNOT mean eradicating pests. It
means finding tactics that are both effective and
economical andthat keepenvironmenta damageto
aminimum.

Some of the different pest control tactics
used in an | PM program include:

-MONITORING

Traditional pest control programs have been
based on the calendar spraysthat were applied at
certaintimesof theyear, regardlessof whether the
pests were present. Inan |IPM program, regular
plantinspectionsareanessentia way tomonitor pest
popul ations (insects, weeds, and nematodes, for
example). Scoutingandtrappingsystemsarecom-
monly used to monitor insects and their activity.
Westher conditionscana sobemonitoredtopredict
anoutbreak of certaininsectsand diseases. Tem-
peraturedataused to accumul atedegreeday infor-
mationarehe pful infollowinganinsect’ slifecycleor
inpredictinghow longitwill takeacertaininsectto
deveop.

-CULTURAL CONTROLS

Theseareroutinemanagement practi cesthat can
prevent pestsfrom developing. Theseincludecrop
rotation, tillingthesoil, varyingthetimeof planting,
destroyingcropresidues, and pruning, thinning, and
fertilizing plants. Thesepracticestendtodisruptthe
normal association betweena pest and itshost,
makingtheenvironment lessfavorablefor thesur-
vival, growth, or reproductionof thepest.
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-PHYSICAL CONTROLS

Thesearewidely usedinpest control andinclude
mani pul ationof water or humidity, andtemperature;
theuseof e ectricshock, light or other radiant energy;
andtheuseof soundwaves. Physical controlskill the
pests, disrupttheir lifecycles, or maketheenviron-
ment unfavorablefor pests.

-BIOLOGICAL CONTROLS

Thismethodinvolvestheintroductionanden-
couragement of plantsandanimalsthat areparasites
or predators of a pest species. The New Jersey
Department of Agricultureoperatesalaboratoryin
whichmany beneficial organismsareraisedfor re-
leasethroughout thestate.

-GENETICCONTROLS

Thisgroupinvolvestheuseof plantsandanimals
that areresistant to attack by pests.

-LEGAL CONTROLS

Theselimitthedevel opment of pest popul ations
by restricting human activities. Thisisdoneby a
seriesof lawsat thefedera and statelevels. These
includequarantines, inspections, compul sory crop
destructionand eradication of pests.

-CHEMICAL CONTROLS

Despiteconcernover their use, pesticidesare
stillimportantinmany I1PM programs. Oftenprob-
lemsoccur because peoplerely too much on pesti-
cides. IPM seeksto restore balance so that pesti-
cidesareusedonly whenthey arereally needed.

HOW TO SET UP AN IPM
PROGRAM

Panningisimportantinan|PM program. Every
crop has peststhat need to be considered. If you
wait until problemsariseduringagrowing season,
youwill rely on pesticidesmoreand more.

A good IPM program has four parts: (1)
identifying problems, (2) selectingtactics, (3) con-
sidering economicfactors, and (4) evaluating the
program.

(1) IdentifyingProblems

Y ouhavetoknowwhatishappeninginyourfield
beforeyou canmakemanagement decisions. Scout-
ing is the key feature of an IPM program. It is
important toscout your cropsoftenand onaregular
basis. Toscout effectively youhaveto:

- Knowthecrop’ sgrowthcharacteristicssothat
you canrecognizedamaged plants.

- ldentify the cause of the problem so that you
know what kind of pestyouaredeaingwith. If
youcannotidentify thepest, consultyour county
extensionagent.

- Determinethestageof growthof thepestandthe
crop.

- Decidewhether theinfestationisincreasingor
decreasing.

- Assesstheconditionof thecrop.

- Mapouttheproblemareas. It may bepossible
tolimittheareathat needstreatment.

- Usetheright scouting method for the specific
pests.

(2) Selecting Tactics

Oncetheproblemhasbeenidentified, youshould
consider how to control it. Y our goal inselecting
tacticsistousemethodsthat areeffective, practica,
economical, andenvironmentally sound. Toselect
thebest control tactic, you haveto:

- Understandthelifecycleandhabitsof thepest.
Ininsect control, theagpplicationof aninsecticide
should coincidewiththepresenceof asuscep-
tiblelifestage. In some casesthe susceptible
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stageisonly theadult, orthelarva. Inmost cases theneconomicdamageoccurswheninsect dam-
the insecticide does not affect the eggs. In agecausesayieldlossof sevenor morebushels
general, the younger the life stage, the more anacre.
susceptibletheinsectistopesticides.
- Economicinjurylevel (EIL) isthelowest pest
- Decidewhether theinfestationisseriousinterms popul ationthat will causeeconomicdamage.
of economicloss.
- Economicthreshold (ET) isthelevel of apest

(3) Considering EconomicFactors popul ationwherecontrol measuresneedtobe
applied to prevent the pest from reaching the
Economicsmust beaprimary considerationin economicinjurylevel. Economicthresholdval-
pest control. Pesticidesshouldbeusedinan|PM uesarenot static. Somefactorsthatinfluencethe
programonly whenthebenefits(yield, quality, aes- economicthresholdarethecurrent valueof the
theticvalue) exceedthecost of control. agricultural product being produced, itsstageof
development, thecost and eff ectivenessof con-

Itisnot easy to determinewhenit paysto use trol measures, andtheanticipatedyield.

pesticides. There are many variables: the pest
population, variety, cropgrowth stage, valueof the (4) EvaluatingY our | PM Program
crop, weather, and cost of control.
Indeciding how effectiveyour |PM programis,
Thefollowingeconomicconceptshelpindetermin- youshould:

ingthepoint at whichit paystousepesticides.
- Monitor your fieldsand keep records. Every

- Economic damage occurs when the cost of timeyou visit your fields, note crop and pest
preventable crop damage exceedsthe cost of conditions, record cropyieldsandquality,and
control. Forexample, if abushel of corncosts record thecount on pest popul ations. Scouting
$2.00 and aninsecticidecosts$14.00 an acre, and trapping systems are commonly used to

monitor insectsandtheir activity.

i Pest monitoring techniques include . . . w \.

71 ‘ Y

: \ Insect traps

H <n

Monitoring weather

Rainfall

P \// Temperature
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Recordcontrol measures. Includedates, weether
conditions, count on pest popul ations, applica-
tionratesandtiming, and costs.

Compareeffectiveness. Whatever methodyou
choose, useanoppositemethod on somestrips.
Thenyou cancomparewhichworked better.

For informationon|PM onspecificcrops, con-

tact Rutgers University, Cook College, New
Brunswick, N.J.08903.

10-4

SELF STUDY QUESTIONS

1

| ntegrated pest management meansusingtwoor
morepesticidesmixedtogether tocontrol al the
pestsinoneapplication.

T() F()

When insect pests are present, even in small
numbers, it isbest to apply chemical controls
rather than wait for threshold numbersand/or
increaseddamage.

T() F()

I ntegrated pest management procedurescanbe
usedincontrollingagricultural pest problemsbut
arenot useful or neededin other pest problem
Stuations.

T() F()

Satisfactory alternativestotheuseof pesticides
areavailablefor thecontrol of most pestsif we
couldaffordtheexpense.

T() F()

ANSWERKEY
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CHAPTER ELEVEN

VERTEBRATE PEST
MANAGEMENT

L earning Objectives
* Understand the various aspects of “wildlife”
damageandcontrol.

Appreciatethevariousconstraintslegal ; eco-
nomic and social - on control  of wildlifein
agricultura aress.

Diagnosethespecific problemand understand
thevariousmeansof control.

Fish,amphibians(frogs, toads, salamanders),
reptiles(snakes, lizards, turtles), birds,andmammals
areclassifiedasvertebrates. All sharewithhumans
acommon characteristic- abackbone. Eachverte-
bratespecieshasevol ved aset of uniquecharacter-
isticsthat arespecifictoitsenvironment.

Wildvertebrates, oftenreferredtoas” wildlife,”
dependonfoodand shelter asdohumans. Thesame
environment furnishesthesenecessitiesto both hu-
mansandwildlife. Wildlifespeciesareimportantto
humans because of their economic, social, recre-
ational, andecological values. However,invarying
timesand places, theseval uesmay change.

Control of wildlifedamageisoneof themore
complexandcontroversia aspectsof wildlifeman-
agement. Somespeci es, incertain circumstances,
may cauises gnificant damagetosurroundingnatural
resources, includingother wild species; toforestand
agricultural crops; andtolivestock. Or they may

endanger thehealthor safety of humans. Although
suchdamageisoftenduetoanexcesspopul ation of
thespecies, italsomay result fromother lessappar-
ent reasons. Problemsof ecol ogical competitionor
the struggle of aspeciesto survivein achanging
environment areimportanttoeva uate.

Thepotential for conflictiscreatedwhenhuman
activitiesencroach onthenatural environmentsof
wildspecies. Theencroachment may beacornfield
adjacenttoaforest frequentedby deer, cropsplanted
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onbottomlandadjacenttoamarshroost of redwinged
blackbirds, or acabinbuiltinprimeforest habitat of
thewhitefootedmouse. Theecol ogica consequences
are often predictable and the conflict should be
evaluatedonthisbasis.

Control of wildlifedamageisfurther complicated
by differingsocia viewsof theproblem. A growing
number of peopleseethepositiveva uesof mostwild
species, and some question the need for control
programs. Personswho experienceeconomicand
ecol ogica damagesarequick torecognizethedesir-
ability of preventingsuchlosses. A wildlifedamage
control program should recognizethesedifferent
views.

PRINCIPLES OF VERTEBRATE
PEST DAMAGE CONTROL

Theessential principlesof vertebratepest manage-
mentare;

*  Wildlifemay haveboth positiveand negative
socia and economic values. Certain species
may adversely affect other wildlifeor interfere
with humaninterests, requiring prevention or
control.

Techniquesknowntobeof valueincounteract-
ing damagesituationsinclude: a) exclusionor
mechanica protection; b) useof repel lent chemi-
calsor devices, ¢) environmental or biological
control; andd) reduction of theoffending popu-
lationby transfer or by lethal methods.

Lethal control methods must be socially and
economically acceptableand shouldbethemini-
mumnecessary tobringdamagewithintolerable
limits

Control methods must be efficient, safe, eco-
nomical, humane, and asselectiveaspossible;
they must conformto local, state, and federal
lawsandregulations.

*

Control programsmust not beconductedif they
wouldbehazardoustoany endangered species
ofwildlife

LEGAL CONSIDERATIONS

Wildlifeoccupiesauniquepositionasanatural
renewableresource. Itispublicproperty heldintrust
for al peopleinaccordancetostateandfedera laws.
Someof thefederal |lawsenactedtoprotectwildlife
includetheL acy Actwhich prohibitsthemovement
between statesof wildlifetakeninviolation of state
laws, theBald EagleAct which protectseagles, and
the Marine Mammal Act which protects aguatic
mammals. Thefederal Endangered Species Act
legally protectsendangered and threatened species
andtheir habitatsfromadverseor detrimental effects
that couldthreatentheir survival. Pesticidesmustbe
screened for their potential impact on the endan-
gered species. Somepesticidesmay beprohibited
frombeing usedinareasinhabited by theseplants
andanimals.

State agencies, rather than federal agencies,
havetheprimary responsibility and regul atory au-
thority toenforcethelawsthat protect and manage
mostwildlife. Theauthority includesenforcement of
bothfederal and statelaws. All stateshavedesig-
natedwildlifeagenciesathoughtheir lawsmay vary.
In New Jersey, the Division of Fish, Game and
Wildlifeistheregulatory agency responsiblefor
wildlifemanagement.

Thestatelawsdefineand regul atethetaking of
certainwildlifespeciesnot protected by federa laws.
Statelawsmay specify control methodsand proce-
duresthat can beused when confronted by damage
fromwildlife. Asamatter of policy, theNew Jersey
Divisionof Fish, GameandWildlifeshouldbecon-
tacted beforeany lethal methodsareusedto control
pestwildlife

When choosing wildlife control methods, be
aware of local ordinancesor regulations. For ex-
ample, dischargingfirearmsinurbanareasmay be
prohibited by alocal ordinance. Theuseof scare
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devicesbased onnoisemay conflictwithordinances
prohibiting unreasonablenoiseand/or disturbingthe
peace.

DIAGNOSIS OF PROBLEM AND
NEED FOR CONTROL

Oneof theprimary considerationsinvertebrate
pest control is determining the need for control.
Individualsmay differintheir attitudestowardverte-
bratepests, somepeoplearewillingtoacceptanimal
damagewhichwouldbeconsideredintol erableby
others. However, control wouldbejustifiedif wild-
lifepestswereendangering humanheal thand safety
or destroyingagricultural cropsor facilities.

The advisability of vertebrate control efforts
wouldnot bequestionedif it could bedemonstrated
that apest or pestswereendangeringhumanhealth
throughthethrest of diseaseor that human safety was
beingthreatened, suchasby concentrationsof birds
at airportswhereaircraft and bird collisionshave
resultedinlossof humanlives.

Protectionof agricultura cropsisjustifiable; and
in some circumstances, pest control is probably
warranted. Thisisanareawhereopinionvaries. It
isgenerally agreedthat many farmers, for example,
support wildlife in numberson their farms; in so
doing, farmersarewillingtoaccept somedamageto
their cropsby wildlife. Theextent of depredation
acceptabletogrowersdependsonthespeciescaus-
ing the problem and on the grower’ s individual
philosophy. Itisunlikely that any grower would
accept miceinaorchardor ratsinacorncrib. On
theother hand, agrower might accept depredations
from wild turkeys because this bird is generally
valued by most people.

Protectionof structures, tools, and equipment
may be justified when vertebrate depredations
threatentheusefulnessof thesefacilities. Birddrop-
pingsonsurfacessusceptibletodeteriorationor rats
gnawingholesinbuildingsareexamplesof thiskind
of damage.

Regulatory agencieswill makeafinal determina-
tioninany disputeover thejudtificationfor vertebrate
pest control. The complainant should be ableto
demonstratedamagebeforeundertaking pest con-
trol, especially when protected speciesareinvol ved.

When robinsdamageripening fruit, afederal
permitwouldberequiredtokill theoffendingbirds.
However, theuseof protectivenettingtoexcludethe
birdsdoesnotinvolveal ethal method and nopermit
wouldbeneeded.

| dentification of theproblem-causing pestfre-
guently causesconfusioninvertebratepest control.
Mis dentificationor misnamingthepest complicates
control programsbecausethechoiceof material or
methodto beused dependsupon correctidentifica
tion. One method or material might be effective
against onepest but might beillegal or ineffective
when used agai nst another pest. Meadow miceare
frequently misidentifiedasmol es, yet different con-
trol techniquesmust beused on each of thesepests.
Occasondly,identificationismadeby observingthe
pest“intheact.” Morefrequently, however,identi-
ficationmust bemadefromsignsleft behind by the
pest.

Knowingthevertebratespeciesintheareaand
their habitshel psinidentifying pest damage. The
processof identificationisoftenoneof elimination.
Proper identificationmay invol veconsi deration of
thetimeof year; natureand extent of damage; sizeof
involved speciesasindicated by tracks, teethmarks,
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and droppings; andlocation of damage. Oncethe
specieshasbeenidentified, it should becorrectly
named. Generally accepted common names are
adequate. But colloquia hamesshouldnot beused
because they often lead to confusion, especially
whenattemptingtodevel opaneffectiveandlegal
pest management program. Most legal control rec-
ommendations are based on accepted common
names, although scientificnamesareusually added
sothat thereisnoconfusioninidentifyingtheregu-
lated species. Sincerestrictionsonvertebrate pest
control arehighly specific, identification of thepest
must beaccurate.

Inmost vertebratepest control activities, there
areseveral choicesof materia sand/or methodsfor
combatingthe problem. Choosetheprogramthat
usesonly properly registered andlega methodsor
materials, and usethemethodsor materialsaspre-
scribedonthelabel. Usingregistered materid sinany
way other than those specified on the label isas
unacceptableastheuseof unregistered materials.

Many times damage can be controlled within
tolerablelimitsby nonlethal material sor methods.
Exceptfor afew species, aprogramdesignedtolimit
damagewithout sacrificingtheoffending speciesis
preferred over aprograminvolvinglethal means.

Alternativemeansof damagepreventionby pests
include making the crop or facility inaccessible;
movingthepest unharmedtoanenvironmentwhere
itwill notbeaproblem; usingarepd lentwhichmakes
thesusceptiblecropor facility undesirable; altering
theenvironment tomakeit unattractivetothepest;
and presentingthepest withadternativecommodities
orfacilities. Thesealternativesshouldbeconsidered
even when lethal controls appear to be the only
answer. Another choicemay present fewer hazards
to the environment and to other wildlife species.
However,inmostinstanceslegal restraintsresultin
limitedavail ableoptions.

VERTEBRATE PEST CONTROL
METHODS

M echanical

Damageby wildanimalscanbestoppedby placing
wire guards around trees and shrubs to prevent
rodent gnawing, setting mechanical trapstocapture
theoffending species, or coveringripeningfruitswith
netting to exclude birds. These methodsare also
aternativestochemical toxicants.

Environmental

Damagefromvertebratescanoftenbesolved by
environmental methods. Theseincludere ocationof
susceptiblecropsaway fromthedepredating spe-
cies, suchasremoval of acropfromtheforest edge
where deer arelikely to feed on the crop. Use of
resistant varieties,
such as corn with
tough, heavy husks
may reducetheat-
tractiveness of a
croptobirds. The
implementation of
goodsanitationand
management prac-
tices for stored
grainsandfeedshe pstoreducetheattractivenessof
theseareastobirdsand mammals.

Chemical

Chemical repellentscan maketreated cropsor
stored productsunacceptable by odor or tasteand
thusdeter feeding. Inthisway, theoffendinganimas
may beforcedtofindanewfood sourceinadifferent
location. Toxicchemica scansometimesreducethe
numbers of an offending species, asin the use of
rodenti cidestoreduceorchard mousepopulations.

Very few pesticides are registered for usein
vertebratepest control programs, anditisunlikely
that thenumber will increasesignificantly inthenear
future. Thosethat areregistered must havelabels
which name the offending or target species, the
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detailsof application, and precautionsto betaken.
Ideally, acontrol chemical should affect only the
target peciesor theenvironment. Whilecertainpest
control chemicalsnowinusearemoretoxictosome
speciesthantoothers, very few materialsaretoxicto
only theintended species.

Careful useof chemica sminimizesthehazardto
nontarget species. Factorstoconsider are:

thebaitonwhichatoxicantisused
thetimeof year thecontrol isundertaken
themethod of chemical placement
theareaof placement

* % % F

Itispossibletouseabroad-spectrum pesticide
(affecting several species) selectively; however,
knowledgeof thechemical andthetarget vertebrate
speciesiscritical. Theprogrammustasobecare-
fully supervised. Pigeonsmay becontrolledduring
thewinter monthsinthenorthernpartsof thecountry
when most beneficial birds have migrated south.
Pigeon bait placed on
thetopsof flat roofsis
lesslikely tobefound
by other bird species.
Toxicants for pigeon
control may beusedon
bait particlestoolarge
to be eaten by most
otherbirds. Thesepre-
cautionsmake it pos-
sibletouseachemical
for selectivepurposesthatisgenerally toxictomany
species. Orchard mouse baits placed in holes,
covered runways, or under protectivecoverisan-
other exampl eof selectivevertebratepest control.
L abor costsincreasewhenthesespecial precautions
aretaken; however, unlessand until selectivemate-
rialsaredevel oped, existingonesmust becarefully
usedtoguard against accidental killsof nontarget
species. If society continuesto permit the use of
existingtoxicmaterias, it must bewillingtoabsorb
theadded costsof careful pest control methodsthat
protect theenvironment and beneficial species.

Pigean

Reproductiveinhibitorsthat control vertebrate
populationsshow promisewithsomespecies. Re-
searchiscontinuingand may devel op birth control
for pest speciesasan acceptablemeansof combat-
ing pest problems. In many species the annual
popul ation turnover isgreat. Thismeansthat the
number of birthsmust at | east equal thenumber of
deathsannually if thespeciesistoincreaseor exist at
presentnumbers. If itwerepossibletopreventthis
replacement evenover asinglegeneration, thepopu-
lation of aspecific pest would besignificantly re-
duced. Theoretically, thenumbersof apest species
could then be held at tolerable levels. Certain
problemsinthefielduseof reproductiveinhibitors
must beovercomebeforethemethod canbewidely
used.

SOURCES OF ASSISTANCE

V ertebrate pest damagecontrol oftenrequires
helpfromapublicregulatory agency withresponsi -
bilitiesfor wildlifeprotection. Informationonidenti-
ficationof depredating species, lega status, permits,
and other assistance can be provided by the U.S.
FishandWildlifeService, Washington, DC 20240,
and by statefishandwildlifeagencies. Contactthe
New Jersey Divisionof Fish, GameandWildlife,
CN400, Trenton, NJ 08625-0400.
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SELF STUDY QUESTIONS

1. Theprimary responsibility andregulatory au-
thority to enforce the lawswhich protect and
managemostwildlifefalsmainlyon____agen-
cies.

A) date
B) federd
C) oounty

2. Whenidentifyingaspecies, oneshouldavoid
using names.

A) stiettific
B) colloquid
C) common

3. Pigeonsmay bemoresdectively controlleddur-
ingthewinter monthsinthenorthern partsof the
country because:

A) theirdigestivesystemismorevulnerableinthe
cold.

B) pigeonstendto®huddle’ together thistimeof
year, makingtheir masskillingmucheasier.

C) theother morebeneficial bird specieshavemi-
grated southfor thewinter.

4. Tominimizethehazardtonontarget species, all
of thefollowing arefactorsto consider except:

A) thehigher cost of themoresel ectivepesticides.

B) thebaitonwhichatoxicantisused.
C) theareaof placement.

ANSWERS!

WD PR
>0 W >
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CHAPTER TWELVE

MANAGEMENT OF INSECTS
AND MITES

L earning Objectives

*

Haveagenera understandingof how insectsare
categorized.

Befamiliar with physical characteristicsof in-
sectsand how they reproduceand mature.

Befamiliar withother insect-likepests.
Understand how tomanagethesepestsasillus-
trated by programsto control thea falfaweevil
and applepests.

Recognizehow pestres stancetopesticidescan
develop.

| dentification of pestsisextremely important
becauseyoumust know what pestyou aretryingto
control. Althoughmost plantsandanimalsalsohave
common names, scientificnamesaregiventoeach
speciesof plant and animal on earth assigning an
organismonenameto beused regardlessof where
itisfound. Thisnamingsystem categorizesanimals
based ontheir similarities: animal swith common
characteristics are placed into large groups, then
subdividedintosmaller groups, andfinaly givena
name.

Allinsectsandrelated animalssuchasmitesand
ticksbel ongtoalargegroup (phylum) called Arthro-
poda. Membersof thisgrouparecalledarthropods
and have segmented bodies; segmented append-
ages, someof whicharemodifiedfor feeding; anda
hard exoskel eton (exterior). Onthebasisof com-
mon characteristics, arthropodsareseparatedinto

smaller groupscalled classes. Thecommon classes
of arthropods are Insecta, Arachnida, Crustacea,
Chilopoda, and Diplopoda. Most arthropod pests
areinsectsor arachnids(mitesor ticksfromtheclass
Arachnida).

INSECTS

Insects bear unique external featuresand un-
dergodevelopmental processesunlikeother organ-
ismsintheanimal kingdom. Anunderstanding of
thesecharacteristicsisimportant for identificationof
pestinsectsandimplementati onof pest control pro-
grams.

PHYSICAL CHARACTERISTICS

Theexternal characteristicsof insect adultsthat
setthemapart fromother animal sareabody that has
threeregions (head, thorax, and abdomen), three
pairsof jointedlegsandinmany caseswings.

Head - Thehead containsonepair of antennae,
twocompoundeyes, ocdlli (Smpleeyes) if present,
andmouthparts. Antennaevary insizeand shapebut
containmany sensory receptorsfor smell, wind, and
temperature.

The compound eyes are made up of many small
facetswhichallowinsectstodiscernimages. Ocdlli,
ontheother hand, perceivemotionrather thanactual
images. Thefour general typesof mouthpartsare
chewing, piercing-sucking, sponging, ands phoning.
CHEWING MOUTHPART Shavetoothed man-
diblesthat biteandtear food. Cockroaches, grass-
hoppers, ants, and beetles have chewing mouth
parts. PIERCING-SUCKING MOUTHPARTS
havealong slender tubewhich penetratesthepl ant
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or animal tissuetosuck out fluidsor blood: truebugs,
aphids, mosquitoes, and suckinglicehavethistype.
SPONGING MOUTHPARTS have a tubular
tonguelike structure with aspongetip to suck up
liquids. Thistypeof mouthpartisfoundonflies; the
best knownexampleisthehousefly. SIPHONING
MOUTHPARTS areformed into along tube for
suckingnectar. Butterfliesand mothshavethistype.

Thorax - The thorax consists of three
segments(prothorax, mesothorax, metathorax) with
onepair of jointed|egsper segment. (If onepair of
wingsispresent they will beonthesecond segment.
If two pairs of wings are present they will be on
segments two and three. These are called the
forewingsandhindwingsrespectively).

Theforewingsaremodifiedindifferentinsect
groups. Beetleshaveforewingsthat arehard and
shell-like; grasshoppershavefore-wingsthat are
leathery. Forewingsof truebugsarepart membra-

Head Thorax

Abdomen
o

Diagram of insect

Types of mouthparts
Antenna

]
w1t

Chewing

Eye 8
tve &Y

Sheath
il .

Piercing stylets

Sponging

Piercing — sucking

nous. Forewingsof mothsandbutterfliesaremem-
branousbut coveredwith scales. Most hindwingsof
Insectsaremembranous.

Abdomen - Theabdomenhasasmany aseleven
segments, athoughthenumberiscommonly eightor
fewer visblesegments. Theabdomenhousesalarge
portionof thedigestivetract, thereproductivesys-
tem, and other vital organs. The abdomen also
housestheexterna genitalia. Theexterna reproduc-
tivestructuresof insectsare oftenhighly speciaized
and complicated. Thisisparticularly trueinmale
insects.

DEVELOPMENT AND
METAMORPHOSIS

Theseriesof eventsfromeggtoadult congtitutes
aninsectlifecycle. Thelifecyclevariesineachinsect
species, butknowledge of thelifecycleisabsol utely
essential toapply correct control procedures.

Mostinsect reproductionissexual, thatisany
eggcell from thefemal edevel opsonly after union
withaspermcdl fromthemale. Thefema esof many
insect specieslay eggsand aresaidtobe OV I PA-
ROUS. Someinsectsalso have special modes of
reproduction. OneexampleiSPARTHENOGEN-
ESIS, thedevel opment of aninsect fromanunfertil-
izedegg. Thenumber of eggsproduced by females
variesfrom one egg to many thousandsfor some
socia insects.

A newly hatchedinsect differsinsgzeandoftenin
formfrom theparents. Thechangethat must take
placebeforetheyounginsect assumestheadultform
is caled METAMORPHOSIS. The degree of
changevarieswidely indifferentinsects. Insomeit
isdightandgradual; inothersitisrather abruptand
complete. Thesevariationshaveledtotheclassifi-
cationof metamorphosis. Somevery primitivein-
sects, suchasCollembola(springtails) and Thysanura
(silverfish), havebody proportionsandinternal or-
gansthat remainsimilar after eachmolt (ecdysis).
[ nsectswiththistypeof devel opment arecategorized
ashavingnometamorphosis.

12-2




If thechangesaredightandgradud,, if theyoung
or nymphsresembletheadultsandfeedinthesame
habitat, and if wing development isexternal, itis
termed gradual metamor phosis. However, the
magj ority of insectshaveapupal stageandundergo
drastic alterations. Development istermed com-
pletemetamor phosiswhentheinsect goesfrom
eggtolarvatopupato adult.

INSECT-LIKE ARTHROPODS

TheArthropod classesclosely relatedtoinsects
are Arachnida, Crustacea, Chilopoda, and
Diplopoda. Althoughtheseclosely related classes
areoftencalledinsects, they arenotinsects. Thefour
classescontain speciesthat aredetrimental to hu-
mansandtheenvironment. Wewill cover someof
thebiology of eachclassandhow totell themapart.

ARACHNIDA

Includedinthisclassarethespiders, ticks, mites,
scorpions, pseudoscorpions, whipscorpions, sun
gpidersandharvestmen(daddy longlegs). Thephys-
ca characteristicsof arachnidsarefour pairsof legs,
twobody segmentscalledthecephal othorax andthe
abdomen. Arachnidsdonot haveantennae. Except
for certain mites, arachnids are carnivorous and
terrestrial. The life cycles of the arachnids are
variableand complex. Thetick, for example, hasa
complexlifecyclewitheachstagerequiringadiffer-
enthost. Someticksrequirethreedifferenthostsfor
alife cycle which may take up to three years to
complete.

Many arachnidshave poison glandsthat pro-
ducetoxinsusedtokill prey. Bitesand stingsfrom
thesearachnidsarepainful and sometimesdanger-
ousto humans. The black widow spider, brown
recluse spider and some scorpions, for example,
producetoxinsthat areharmful tohumans.

Mitesarethemost destructivearachnid pestsof
plants. Many speciesof mitesarecapabl eof attack-
ingawidevariety of hogts, they generdly damagethe
chlorophyll producingtissues.

CRUSTACEA

Thislargeclasscong stsof gpproximately 50,000
species possessing ahead, thorax, and abdomen.
Crustaceans al so possess mandibles, two pairsof
antennae, and five or more pairs of legs. Most
crustaceansare aquatic. Onecommon terrestrial
speciescalled the sow bugiscommonly foundin
dampdecayingwood or under objectssuchasbales
of hay that arebeginningtodecay. Sow bugsarenot
harmful but may bepestsif presentinlargenumbers.

CHILOPODA

Centipedeshaveal ongbody dividedintoahead
andamultisegmentedtrunk. Thehead hasapair of
moderately longantennae, apair of mandibles,and
two pairsof maxilla(additional jaws). Themain
characteristicof centipedesi sthat each segment has
onepair of legs.

Centipedesusually hideduringthedaytimeand
becomeactiveat night. Their food cons stsof other
arthropods, earthworms, andslugs. Althougheffi-
cientinkillingprey, thetoxinfromthepoisonglandis
rarely dangeroustohumans.

DIPLOPODA

Themillipedesrepresent another groupthat has
abody separated into ahead and trunk. The head
containsasingle pair of short antennae, apair of
mandibles, andasinglepair of fusedmaxilla. The
maincharacteristicof millipedesistwopairsof legs
per segment.

Most millipedesarefoundinrottinglogs, leaf
litter, and under stemswherethey feed mainly on
decayingvegetativematerid sandfungi. Whendis-
turbed, they oftenroll intotight coilstogainprotec-
tionwiththeir hardexterior. Many havespecialized
glandsto secretenoxiousfluids, suchashydrogen
cyanide, torepel predators.
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DAMAGE CAUSED BY INSECTS
AND INSECT-LIKE PESTS

I nsects, ticks, and mitesdamageplants, animals,and
structures in different ways. The damage often
providescluesastotheidentity of thepest, aswell as
thefate of the host. For example, defoliation by
insectsinthespringisusually moredetrimental toa
plant than defoliation inlate summer becausethe
plantispreparingtodropitsleavesanyway. Differ-
ent typesof pest damage can be classified aspre-
sented below.

PLANT PESTS

Defoliators - Insects that feed on plants are
calledherbivores. Oneof themoreobvioustypesof
damagedoneby herbivoresisdefoliation caused by
the eating of |eaf tissue. The most economically
important group of defoliatorsisthecaterpillarsof
theorder L epidoptera(butterfliesand moths). Ex-
amplesof thisgroup include the gypsy moth that
feedsontreesand theimported cabbagewormthat
feedson cabbageleaves. Therearedefoliatorsin
other orderssuch asthe Col eoptera(beetles). Ex-
amplesfromthisorder includetheCol orado potato
beetleandtheMexicanbean bestle.

Internal feeder s- Internal feedersarelarvae
that feed and develop (even pupate) inside fruit,
grain, or other plant parts. Somegood examplesof
internal feedersaretheboll weevil, riceweevil, birch
leaf miner, andcodlingmoth. Internal feedinginsects
often causel ossesthat arenot easily detected until
thedamageisextensive.

Stalk or stem borers- Many larval stages of
insects boreinto stalks or stems. This destroys
tissues, weakeningthestalk and preventingtrand o-
cationof water and nutrientswithintheplant. Weak-
ened plantsmay blow over or wilt asaresult of the
damage. Exampl esof insectsthat causethistypeof
damage arethe European corn borer, squashvine
borer, and dogwood borer.

Plant sucking pests- Many arthropods have
mouthpartsadapted to suckingjuicesfrom plants.
Theyincludetwolargegroupsof insects, theHemi-
ptera(plant bugs, squashbugs, etc.) and Homoptera
(aphids, |eafhoppers, whitefliesand scales), andone
group of arachnids. Symptoms of plant damage
caused by sucking pests include the curling and
stunting of leaves and stems, wilt caused by the
blockage of water conducting tissues, and dead
areas caused by theinjection of toxinsby the pest
duringfeeding.

Inadditiontothefeeding damage, animportant
economiceffect of plant sucking pestsisthevector-
ing (transfer) of plant pathogens (disease causing
organisms). Thisisalso discussed in Chapter 4.
Aphidsaswell asother homopteransal so excrete
honeydew that dripsontothel ower partsof theplant.
Thissticky material makesanexcel lent substratefor
afunguswhichproducesablack sooty moldthat can
bedetrimental totheplant if theinsect isnot con-
trolled.

Cut off at ground level - Asthenamesuggests,
thecutworms, belongingtotheorder L epidoptera,
sever plantsat groundlevel. Cutwormsarehardto
seebecausethey arenocturna intheir feeding habit
and remain underground during the day. These
characteristicscanmakethemvery difficultto con-
trol.

Subterranean feeders - Numerous insects
causedamageby feedingontherootsof plants. They
usually arevery difficult toidentify becausethey
cannot beseenwithout uprooting theplants. Root
feeding canleadtogooseneckingincorn, or plants
that have poor color and reduced vigor. Some
examples of insects that feed on roots are corn
rootworm, black vineweevil, and many maggotsof
flies

ANIMAL PESTS

Theinsects, ticks, and mitesthat attack humans
andanimalshavemouthpartssimilar tothoseof the
plant feedersbut utilizeblood and vertebratetissues
rather than plant tissues.
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Mosquitoes, lice, and ticksare blood sucking
pests. Cattlegrubs, theox warbleof cows, andthe
bot fly of horses are examplesof internal feeding
insects. Faceflies, houseflies, andgnatsannoy and
causediscomfort. Somepestsarevectorsof disease
causing organisms; the pests introduce bacteria,
viruses, or other parasitesintoanimal sasthey feed.
IntheU.S., mosguitoescarry encephalitisandticks
carry Rocky Mountain spotted fever and Lyme
disease.

MANAGING INSECTS AND
INSECT-LIKE PESTS

A few basicprinciplesarenecessary for asuc-
cessful management program. Onesteprarely dis-
cussedintextbooksisthat onemust visitthefields
regularly andbeobservant astowhat istaking place.
Beingakeenobserver leadsoneintothefirst step of
identifyingthepest or pestsinvolvedindamaginga
product or property. Onceapestisrecognized, one
mustlearnitsbiol ogy, what kind of damageit cando,
andwhat control tacticsareavailable.

Thenext stepistomonitor theareainquestion
andtodeterminewhether thepopul ationlevel war-
rantsimmediatesuppressiveaction. Thepopulation
level of thepest may betiedtoaneconomicthresh-
old. In other words action is often recommended
when thepest level ishigh enough to reducecrop
valueby anamount greater than thecost of imple-
menting thepest management action.

Thesmplifiedstepsoutlined aboveprovidethe
basi sfor any management program, butkeepinmind
that anestablishedintegrated pest management pro-
gramisbased on previousresearch. Thegeneral
tacti csfor managing pestsincludebiol ogical contral,
host plant resistance, genetic control of the pest,
cultural control, physical and mechanical control,
and chemica control throughtheuseof insecticides,
acaricidesand pheromones. After youhaveevalu-
ated the tactics that are available, put together a
management system that best suitsyour situation.
Some of thetactics, such asvariety selection and
certaincultural control methods, must beconsidered
at plantingtimeor prior totheoccurrenceof thepest.

ALFALFA WEEVIL
INTEGRATED PEST
MANAGEMENT PROGRAM

Thedfdfaweevil programillustratesmany of the
principlesof insect pest management. Thealfalfa
weevil canoverwinter asanadult or anegg. Some
eggsaredepositedinthefieldsinthefall andsurvive
thewinter. However, about 90 percent of theeggs
aredepositedinthespring, with most of themlaid
beforemid-May. Larvaethat hatchfromtheseeggs
movetothetipsof theplantsandfeed ontheleaves.
Thisfeedingresultsinreductionof bothafafayield
andquality.

Thesmall, green, curvedlarvae, withdark brown
toblack heads, reachmaturity inapproximatey three
weeks. They pupateinsmal, round, ddicate, loosely
woven cocoonsattachedto plant debris, leaves, and
stems. Thecocoonsareusually found near ground
levd.

Aftertheinsectlarvaespintheir cocoons, dam-
age can be considered compl ete for the year, be-
causethereisvery littleweevil activity duringthe
summer and fall. Alfalfaweevil injury isalmost
entirdy limitedtothefirst cutting, withsomepossible
damagetotheregrowth of thesecond cutting. Y ou
canbereasonably certaintheadfafaweevil seasonis
over by mid-June. Thenew brood of adult weevils
emergingat thistimespendsthesummerinprotected
sitesbothinandoutsidethealfalfafields.

Samplingfor alfalfaweevil - Noticeablefeed-
inginjury totheplanttipsprovidesthesignal tostart
monitoringyour alfalfafields. Themonthof Mayis
the crucia time for weevil control sprays to be
applied,if needed. Resamplingof fieldsat weekly
intervasinMay isrecommended. Thisisespecialy
importantif your fieldsarepronetoweevil damage
or if you areundecided about whether to spray .

Deter miningtheeconomicthreshold - Many
factorsmust be considered when determining the
economicthresholdfor afalfaweevil.
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1. The number of pests present in afield. The
sample used isthe number of larvae (all sizes
combined) on 30 stems. Research has estab-
lishedthat a30-stemsampleprovidesardiable
indicationof theweevil larvaepopulationina
properly monitored field. Crop losses from
weevilsarepredicted ontheamount of foliage
onelarvaper sampleof 30stemswill destroyin
relationtothedevel opment of thecrop.

Forexample, ondfafal2incheshigh,onelarva
per 30-stemsamplewill reducethehay equiva
lentyieldby .00159ton per acreor 3.18 pounds.

Development of plants. Thisistheheight of the
plants when the fields are monitored. Small
plantsinfestedwithweevilssuffer greater|osses
thanlargeplantswithequal numbersof weevils.

Vaueof thecrop. Thehigher thevaueof the
crop, thefewer thenumber of weevil larvaethat
canbetolerated.

Cost of control application. Ascostsof control
measuresincrease, lossesfromthepest canaso
be higher before a spray application is war-
ranted.

Early spray applicationsgeneraly arevery haz-
ardoustocertainparasitesthat feedonweevils, and
for thisreason early spraying should beavoidedif
possible. Insecticidesthat havelongresidual action
aremorelikely tokill theweevil parasitesthanare
shortresidud insecticides. Therefore,inmost Situa-
tions, short resdual insecticidesaresuggestedwhen
chemical control isneeded.

Whether to spray beforeharvest - Some of
themoredifficult decisionscomenear harvesttime
forthefirstcrop. A cropthatisinfull budprobably
shouldbeharvestedrather than sprayed. However,
if harvestingisimpossiblefor at | east threedaysand
thepest populationisincreasingor holding steady,
thenapply ashortresidua insecticidethatwill leave
noresidueonthehay at harvest.

Previoussamplingrecordscanbevery helpful at
thistime. By comparingthel ast severa samplesfrom
thefield, youcandetermineif theweevil population
isincreasing, hasreachedaplateau, orisdecreasing.
A decreas ng popul ationdoesnot needtobesprayed
becausetheweevil seasonisover.

Whether tospray after har vest - Thestubble
of all fieldsshould becheckedfromfour tosix days
after mowing. First check thosefieldsthat werenot
sprayedorweresprayedfairly earlyintheseason. If
theweevil larvd populationisfairly high, regrowthof
the second crop can be drastically held back. If
weevil cocoonsarepresent andthelarval numberis
low, theweevil seasonispractically over andlittle
additional damageislikelytooccur.

An average of two or more larvae per crown
indicatesastubblespray will beprofitable. Apply it
assoonastheforageisremovedfromthefield.

APPLE INTEGRATED PEST MAN-
AGEMENT PROGRAM

The AppleIntegrated Pest Management Pro-
gramalsoillustratesimportant principlesof insect
and mitepest management. Anintegrated program
onapplescanresultintheuseof lesspesticide, the
moreefficient useof timeand orchard equipment,
andtheuseof nativepredatorsasamajor part of the
mite control program. Such a program requires
sprayersmatchedtotreesize, closeattentiontothe
miteand predator populationsintheorchard, anda
knowledge of the proper materialsand their rates
andtimesof gpplication. Theprogramisbasedonthe
aternatemiddle(alternaterows) systemof sprays
withshortinterva sbetweenthesehalf sprays.

For effectiveinsect and mitecontrol ;

Useasprayer capabl eof partia coverageof the
nonsprayed sideof eachtreerow.

Be aware of the small black ladybird beetle,
Stethoruspunctum, for biological control of the
Europeanredmite. Regular miteand Stethorus
countsareneeded.
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3. Adjusttheinterval betweenhalf spraysaspest
pressuresincreaseor decrease.

Theprogram dependslargely onamiticideto
suppressmitesuntil the Stethoruspunctum popul a-
tion reaches level s high enough to keep the mite
popul ationbelow economicinjury levels. Thepreda-
tory miteAmblyseiusfallacishasa sobeenfoundin
many commercia orchardsanda dsStethoruspunc-
tuminmitecontrol. Anorchardist shouldnot attempt
toeliminatetheentirepest-mitepopulation, asthat
may destroy thepredatory mites. Inadditiontothe
advantages described above, an integrated apple
pest management programcanreducethelikelihood
of pestsdevel oping resistancetopesticides.

POTENTIAL PROBLEMS
ASSOCIATED WITH
INSECTICIDE USAGE

| nsecticidesoftenhaveasignificantrolein pest
management pro-grams. Their userequiresplanning
and caretoavoidproblems, particularly thedevel -
opment of resi stant pest popul ationsandtheinjury of
nontarget species.

PEST RESISTANCE

Crossand multipleresistancetoinsecticidesare
becoming morecommon. Crossresistanceiswhen
a pest develops resistance to two or more com-
pounds, usually chemically related withasimilar
modeof action. Multipleresistanceoccurswhena
pest cantol erateinsecti cidesfromdifferent classesof
compoundswith unlikemodesof action. Theap-
proachestoares stanceproblemmay involveusing
new or ateredinsecticides, changinginsecticideuse
patterns, and applyingecol ogical tactics.

New or Altered Insecticides - Single com-
poundsor mixturesof compoundsthat havemore
thanonemodeof actionareusually moredifficultfor
thepesttodevel opres stancetothanarecompounds
that attack only onechemical siteinthepest. Syner-
gistsappliedwithinsecticidesmay reduceresistance
development by interferingwiththedetoxifyingen-

zymesinapestthatalowittosurviveaninsecticide
treatment.

New compoundswithdifferent modesof action
will alsolessenthelikelihood of resistancedevel op-
ment. Theseincludecompoundsthat may bevery
selectiveastownhichinsectsthey kill and compounds
that canmodify thematingor feedingbehavior of the
pests.

I nsecticideUsePatter ns- Wheninsecticide
dosagesarereduced, fewer pestsdiesothepressure
to develop resistance is decreased. Rotation of
compoundswithdifferentmodesof actionmay limit
resistance. Thetimingand placement of pesticides
also affectsresistance. Applying pesticidesover
limited areas reduces the proportion of the pest
popul ation exposed; thetacticlimitsthedevel op-
ment of susceptiblegenesinthepopulation. Also,
treating alternategenerationsof pestsdecreasesthe
selectionfor resistance.

Ecological Tactics- Biological andbehaviora
factorsinvolvingthereproductivecharacteristicsand
mobility of pestsarerelatedtoinsecticideresistance.
For example, thegreater thenumber of generations
per year and of fspring per generation, thegreater the
chancesof insecticideres stanceappearinginapest
population. Similarly, behavioral factorssuch as
insect mobility and migrationinfluenceinsecticide
management strategies. Thefrequency of resistant
genesin apopulation isdiluted when insecticide
susceptibleindividualsmoveintoanareaandinter-
breed withtheresistant population. Thistendsto
slow thepaceof resi stancedevel opmentinthepest
population.

M anaging resi stanceisacontinuation of inte-
grated pest management. Resistance must bede-
tected when it is at a very low level and then
controlledby usingall of theavail abletechniquesto
extendtheuseful lifeof our currentinsecticides.
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SELF STUDY QUESTIONS

Allinsectsandrelated animal ssuchasmitesand
ticksbelongtoalargegroup (phylum) called:

Mitopoda.
Arthropoda.

Bitiopoda.

Theexternal characteristicsof insect adultsthat
set themapartfromother animal sareabody that
has___regionsand____pairsofjointedlegs.

three, three
two, three
two, two

Spiders, mitesand scorpionsbel ongtotheclass:

Crustacea.
Chilopoda.
Arachnida

Thefollowingistrueconcerninganimal pests.

Their mouth partsaredifferent fromplant feed-
ers.

Somearevectorsof disease.

They only attack animalswhen plantsareun-
avalable

Concerningtheestablishment of apopulation
level of animal pests, dl of thefollowingaretrue
except that it:

determineswhetherimmediatesuppressiveac-
tioniswarranted.

canbeestablishedwithout actually monitoring
thearea

may betiedtoaneconomicthreshold.

Whenapest devel opsres stancetotwoor more
compounds, usually chemically relatedwitha
similar modeof action, thisiscalled:

crossresistance.
multipleresistance.

b)
©)

balancedresistance.

Whenapest cantol erateinsecticidesfromdif-
ferent classesof compoundswithunlikemodes
of action, thisiscalled:

multipleresistance.
crossresistance.
balancedresistance.

ANSWERKEY

1
5

b 2 a 3 c¢c 4 b
b 6 a 7 a
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CHAPTER THIRTEEN

WEEDS AND WEED CONTROL

L earning Objectives
*  Describethevariousproblemscaused by weeds.

*  |dentify thefour mgor lifecyclegroupsof weeds
withtheir characterigtics.

*  Understandthefour genera weed control strat-
egieswithemphasi sonherbicidetypesand how
andwhenthey areapplied.

*  Understand that weeds can devel op pesticide
resistance and what the applicator must do to
minimizethis.

*  Know howtoselectaherbicide.

A weed canbeany plant that growswhereitis
not wanted. Dandelion is aweed in a Kentucky
bluegrasslawn. Quackgrassisaweedinacornfield.
Somecrop plantsmay even be considered weeds.
Oneof theworst weedsin soybeanswhen soybeans
follow corninarotation, isvolunteer corn. Weeds
adversely affect theuseand valueof theland they
infest, reducing theyield and quality of cropsand
increasi ngthecostsof productionand harvest.

Inadditiontocompetingwithother plants, weeds
may threaten the health and saf ety of humansand
domesticanimals. Themedical problemscausedby
weedsincludepolleninducedhay feveranddlergies,
skinirritationsfromtoxicchemica sinweedsap, and
seriousilinessor desthfromingestionof toxicplants.
Livestock ailmentsrangefromskinirritationsand
abrasions from thorns and woody stems to fetal
abnormalitiesanddeath.

Only about 5 percent of the millions of weed
seed beneathevery acreof landgerminateinany one
growing season,; therest remain dormant until the
right conditionsexist for germination. Proper diag-
nosi sof weed problemsand avoi danceof thecondi-
tionsthat promoteweed seed spread and germina-
tionenhancethesuccessof weed control programs.
Thefirst stepinasuccessful programisweediden-
tification.

WEED TYPES

Pigweed, lambsquarters, foxtails, crabgrass, and
Canadathistlearecommonweeds. Indifferentareas
of thecountry they may havedifferentnames. To
avoidconfusion, amost all plants, commonor un-
common, are categorized inaplant classification
systemandgivenascientificnametoidentify them
anywhereintheworld.

Weedsarea soclassifiedaccordingtotheirlife
cycles(howlongtheylive). Thefourmgjorlifecycle
groupsaresummer annual s, winter annual s, bienni-
als, and perennias. Thedifficulty in controlling
weedsisunderstandingthecontrol programfor each
weed or group of weeds.

SUMMER ANNUALS

Summer annual weedsgerminate, mature, pro-
duce seed, and diein one growing season. Crab-
grass and pigweed are examples of troublesome
annuals.

Seed from most summer annual weedsgermi-
nateduringthetwomonth periodinthespring. Most
of thenongerminated seed liesdormant until thenext
spring. Althoughafew seedsof most annual species
germinateduringsummer or fall their numberssal-




domequal thespring flush. Germinating summer
annual weedsarethegreatest probleminthespring
whenannual cropsareplanted and new seedlingsof
perennial cropsaremadebecauseseedsgerminate
readily indisturbedsoil.

Control methodsfor summer annualsinclude
plantingthecropat therighttime, croprotation, clean
tillage, andherbicides. Oneof thesimplest methods
of solving a weed problem is to avoid it. For
example, fall seedingsof winter wheat or barley are
sel dombothered by summer annua weeds. Planting
acrop in early spring before annual weed seed
germination, a practice successful with normal
plantingsof springoats, a soreducesthepotentia for
weed problems.

A croprotationincludingperennia crops, such
as dfalfa, greatly reduces summer annual weed
problems. Sincetheseareasareusualy grazedor cut
for hay, weeds that do germinate do not produce
seed. Whensmall grainsor foragesareplanted as
part of therotation, most summer annual weedsthat
wereaprobleminthefiel darecontrollednaturaly by
crop competitionand an unprepared seedbed.

Sincethelifecyclesof summer annua weedsare
synchronized with annual cropssuch ascorn and
soybeans, summer annual weed problemsarecom-
monandaherbicideoftenisneeded. Weedscanbe
suppressedby plantingagood popul ationat theright
time and establishing a competitive crop stand.
Herbicidesareusedfor thoseweedswhich cannot
becontrolledby normal cultural practices.

Preplant or preemergence herbicides are the
most commonly used herbicidesfor thecontrol of
summer annual weeds. Theterms* preplant” and
“preemergence’ canbeusedinreferencetoether
the weed or the crop. Depending on how the
herbicideworks, theweediskilledintheseedling
stageeither beforeor soonafter it emergesthrough
thesoil surface. Most preemergenceand preplant
herbicideshavelittleeffect onestablished weeds.

Postemergence herbicides are applied after
weedshaveemerged. Weedsshouldbecontrolled
withinthefirsttwoor threeweeksafter emergenceto
minimizecompetitionandavoidyiedreduction. The
larger or more mature the annual weed, themore
difficultitistocontrol. L atepostemergencetreat-
ments often require a higher herbicide rate or a
“hotter” herbicideandthisoftenincreasesthechance
of injury to thedesired plants. For these reasons,
post emergencetreatments are often used only to
cleanup or control thosesummer annual snot con-
trolled by previouscontrol methods.

Sprayingsummer annud weedsinlatesummeris
unnecessary. Ripeseedwill probably aready have
been produced and the remaining vegetation will
usually dieafter thefirstkillingfrost.

WINTER ANNUALS

Winter annua weedsgerminateinlatesummer or fal,
mature, produce seed, and then diethefollowing
spring or summer. Common chickweed, annual
bluegrass, andfield pepperweed ared | winter annu-
as

Seed of most winter annual weedsaredormant
inthespringbut germinateinthelatesummer orfall.
Some weeds, such as common chickweed, can
germinateunder snow cover toresumegrowthatthe
firstsignof spring, thenbloomandproduceripeseed
by mid-May or June. Thismeansthat someweeds
canreseed themselveshbeforelandispreparedfor
spring planted crops, such assoybeansor sorghum.
Thegrowthcycleof winter annual sisal sosynchro-
nizedwithfall planted small grains, suchaswinter
wheat or barley. Several weeds such as field
pepperweed, are so closely synchronized that the
weed producesripe seed at the sametimethat the
grainmatures. Theweed seedisthrashedaongwith
thegrainand unlessthegrainiscleaned, theweed
seedisfedto cattleand spread back onthefieldin
manure. Uncleaned grainusedfor seed alsoposes
animmediateweed problem.
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Control methodsfor winter annual sincludecom-
petitionand herbicides. Competitionfromthecrop
or desired plants should be thefirst weed control
weapon. Select optimum seedingrateand planting
dateto giveagood stand and manageplants(e.g.,
fertilize) to promotemaximumcompetition. Those
weeds not controlled by good management prac-
ticeswill requireherbicidesfor control.

BIENNIALS

Biennia weedsgrow fromseedanytimeduring
the growing season. They normally produce a
rosetteof |eavesclosetothesoil surfacethefirstyear;
thenflower, mature, anddieduringthesecondyear.

A truebiennial never producesflowersor seeds
thefirstyear. Suchweedsarewel | adaptedtolawns,
pastures, hay fields, and orchardswheregrazing or
mowing removes very few of the rosette leaves
growingclosetothesoil. Consequently, growthand
energy storageintherootsor crowncontinueuntil a
killing frost. The large amount of stored energy
initiatesspringgrowthwell ahead of pasture, forage,
or other desirablespecies. Unlesstheweedflower
stalks are mowed off or plowed under, they will
flower and produce mature seed before the plant
dies.

Control of biennids, likeall other weeds, isbest
doneintheseedlingstage. Thisisalsothebesttime
for desirableplantsto competewith and possibly
crowd out theweeds. Once established, the only
practical meansof controlling biennia weedsisusu-
allytheuseof herbicides. Soil appliedherbicidesare
usualy ineffectivebecausethepesticidemovesdeep
enoughtocontact only asmall portionof theweed's
largeand deeproot system; asaresult, not enough
herbicide is absorbed to kill the weed. Foliar-
applied herbicides, such a2,4-D or dicamba, are
absorbedthroughthefoliageandtrand ocatedtothe
root system, killing the whole plant. However,

because2,4-D and dicambasd ectively control most
broadl eaf specieswithout damaginggrassy species,
they cannot be used where you may want to save
certain broadleaf species, such as legumesin a
legume-grasspasture. Theseherbicidescanbeused
very effectively to control broadleaf weedsinpure
grass areas such as lawns, orchards, and some
pastures.

PERENNIALS

Perennia weedsbecomeestablished by seedor
by vegetativeparts, suchasrootstocksor rhizomes.
Onceestablishedthey livefor morethantwoyears.
Dandélions, plantains, andquackgrassareperennia
weeds.

Sinceperennia weedsliveindefinitey, their per-
sstenceand spreadisnot asdependent uponseedas
theother threeweed groups. Seedis, however,the
primary method of introduci ngtheseweedsintonew
areas. Perennia weedsareoften spread during soil
preparationand cultivation. Most perennial weeds
that spread by rhizomesor rootstockswill spreadin
patchesifleft undisturbed. Incroppedfidds, patches
of quackgrass, Canadathistle, and johnsongrass
spreadisinoblongpatchesinthedirectionthefield
iIsworked.

Control of perennia weed seedlingsisnomore
difficult thanany other kind of weed comingfrom
seed; but onceestablished, perennial weedsarethe
most difficulttocontrol. Twoprimary approaches
areusedtocontrol perennial weeds. Thefirstisto
starvetheweedtodeaththroughmechanical and/or
chemical methods. Thesecondistouseherbicides
which“shut down” themetabolicfunctionsof the
plant.

Perennia weedsstoreenergy inunderground
roots, stems, bulbs, and crownsduring summer and
fall. If these weeds are prevented from storing
energy, they will beweakened and may not survive
thewinter (winterkill). Several methodsareusedto
reduce energy storage of weeds. These include
mowingonaregular schedule, heavy grazingwith
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animals, or defoliationwith contact herbicidessuch
asparaguat. Grazingor mowingshouldbecontinued
until frostto prevent theweedfromrecoveringfrom
continueddefoliation. If weedleavesandstemsare
removed or destroyed, no sugar can be produced
through photosynthesi s, andtherecanbenobuildup
of energy. Thisisseldom sufficient to control a
perennial weed effectively, but canbeagoodfirst
stepinweakeningthepl ant soafuturetreatment can
work better.

Photosyntheticinhibitingherbicidessuchasatra:
zinepreventtheweedfromusingsunlight, although
theleavesand stemsmay beleft ontheplant. These
herbicidescanbeused anytimeduringthegrowing
season, buttimingiscritical becausetheweed should
not be allowed to recover from atreatment. Re-
peated applications may berequired if theinitial
applicationdoesnotkill theweed. Theseherbicides
areineffectivewhenweedsarenot photosynthesi z-
inginthewinter; they shouldnot beappliedlaterthan
six oreightweeksbeforeakillingfrost.

Quackgrass

Following the above treatments, the weaker
weedsstarveor arewinterkilled, whereasthestron-
ger oneswill survivethewinter. Theinitia growthin
thespring usesenergy reservesfromunderground
roots, stems, bulbs, andcrowns. Grazingor mowing
can be used to defoliate these weeds againin the
spring, but should bedel ayed until weedshave8to
12inchesof new growth. Atheightsbeyondafoot,
theweedswill start replacing some of the energy
reservesthrough photosynthesis. Theweeds be-
comemoreresistant to control thelonger they are
allowedtobuildupenergy reserves.

Thestarvationmethodisusedinthecontrol of
guackgrassincorn. Theidea timetobeginacontrol
programisinthespring. Atrazineappliedinearly
spring (March or April) forcesthe quack-grassto
usereserve energy for growth. For conventional
tillage, thequackgrassshoul d beplowed under after
it hasused up someenergy reservesto make6to8
inchesof new stemgrowth. Unfortunately, tillageor
a single atrazine treatment will only hold the
quackgrassback for sixtoe ghtweeksand, if nothing
elseisdone, thequackgrasswill recover by fall. To
preventthisfromhappening, applicationof atrazine,
or another photosynthetic-inhibiting herbicidesuch
assimazineat thetimeof cornplanting preventsthe
quackgrassfromutilizing sunlightfor another sixto
elghtweeks. Cornplantstol eratetheseherbicidesso
they will providecompetitionandshadingwhichwill
limitthegrowthof thesurvivingquackgrassandother
weedsduringthegrowing season. Many perennial
weedssuchasquackgrassrequireaseriesof treat-
mentsfor effectivecontrol. A combinationof both
chemical and nonchemical control methodshel ps
avoidastrictrelianceonherbicides.

Although perennia weeds can be difficult to
control, astheaboveexampleillustrates, they are
moreeasily controlled at certaintimesof theyear.
Oneof thebest timesto control deep rooted peren-
nia herbaceousandwoody speciesisinlatesummer
or early fall beforethey haveachanceto build up
largeenergy reservesprior towinter. Atthistimeof
year, actively growing plantswill moreefficiently
trand ocateherbicidesdowntotheroot systems. In
general, perennial broadleaved weedshaveadeep
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root system, and soil applied herbicidesthat |each
only 4to 6 inchesare usually ineffective because
herbicidecontactiswithlessthan 5 percent of the
total root system and insufficient herbicideisab-
sorbedfor control. Therefore, foliar applied herbi-
cides such as 2,4-D, dicamba, or glyphosate are
moreeffectiveon perennial weedssuchasdande-
lion, Canadathistle, hedgebindweed, horsenettle,
and hemp dogbane. These herbicides work by
shutting down metabolic functionsin oneway or
another andwork aswell onweedswithlargeenergy
reserves as they do on those with low energy re-
serves. Thebesttimetoapply theseherbicidesissix
toeight weeksbeforeakillingfrost orinthespring
after theweedisgrowingactively andhassufficient
foliagetointercept and absorb adequateamountsof
theherbicide.

GENERAL WEED CONTROL
STRATEGIES

In summary, weed control encompasses four
general methods:

Cultural

1. Purchasing weed free seed - thekind and per-
centage of weed seeds present incommercial
seed should belistedonthebags.

2. Croprotation - certainweedstendto plaguea
givencrop. Rotationshouldincludeacropwith
growth and cultural characteristicsthat arein
sharp contrast tothepreviouscrop and weeds.

Pl anting schedul e- establishingthecroppriorto
theemergenceof weeds, whenpossible.

Proper cultural practi ces- keepplantsvigorous.
I nsect and diseasecontrol createhealthy plants
that can competemoresuccessfully withweeds
fortheavailablelight, water,and nutrients.

M echanical

1. Hand pulling/hoeing - best for seedlingsand
youngannual sor biennialsinsmall gardensor
flower beds.

2. Mulch-smotheringwithnonliving materials.
Hay, manure, grassclippings, wood chips, and
plasticfilmareafew examplesof materia sused
toexcludelight fromweed seedlings. Mulchis
usedinvariousornamental andvegetablecrops.

3. Mowing - reduces seed production. Used for
weed control primarily inlawns, meadowsand
pastures, along roadsides, andinwasteareas.

Machinecultivationortillage- cultivatingtools
bury small weeds and disrupt the weed/soil
relationship. Tillageleadsto desiccationand
depl etesenergy reservesintherootsof perenni-
as

Biological

Biologica weed control involvestheuseof other
livingorganismssuchasinsectsanddiseasesfor the
control of certainweeds.

Chemical

Herbicidesarechemica scapableof killingplants;
or moreimportantly, killing certain plantswithout
injuringothers.

Herbicide Characteristics

A herbicide can be characterized in various
ways. These include the pathway by which the
herbi cide entersaplant, the herbicide movement
withinaplant, herbicidepersistenceinthesoil, and
theresult thatisobtai ned fromanapplication.
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Foliar-Contact-Nonselective

These herbicides, when applied to the weed
foliage (in the absence of acrop or when directed
underneathacrop), kill all thefoliagecovered (non-
selective), withlittleor notrand ocation(contact) to
underground partsof theweed. Sincebiennial and
perennial weedsnormally havedormant and pro-
tected budsinthe crown or root systemsthat pro-
duce new growth, these weeds will recover after
treatment. Small annual weedsarecompletely and
permanently controlled. For example, paraquat,
appliedbeforenotillagecornplanting, or usedasa
directed spray underneath fruit trees, will control
seedlingannual weeds. Diquatisusedasapreharvest
aidtokill potatovinesand makeharvest easier.

Sincecontact herbicidesnormally donot have
residual activity beyondtheinitial contact, they are
commonly mixedwitharesidual herbicidetocontrol
theregrowthof thebiennia and perennia weedsplus
any newly emergingweedsgrowingfromseeds.

Foliar-Contact-Sdlective

Theseherbicidesa sokill weedsby acontact-
burning effect on the foliage. These herbicides
control only seedlingweeds; biennial andperennial
weedswithdormant budswill grow after thefoliage
iskilled. Generdly, thesearecontact herbicides(not
translocated), but some may haveashort residual
effectinthesoil. Duetodifferencesinplant structure
or leaf surfaces, certaincropsandweedsaretol erant
of theherbicides. Thismakestheherbicidesselec-
tive. Acifluorfen, for example, isusedfor annual
morning-glory control insoybeans. Soybeansare
not killed because hairs on the leaf intercept the
acifluorfenbeforeit reachesthel eaf surface. Morn-
ing-glory has a smooth leaf and more herbicide
comesincontact withtheleaf surface. Bromoxynil
isusedtocontrol broad-leaf annual weedsinsmall
grains. ltsseectivity resultsinpart fromdifferences
in the leaf orientation of the grass and broadl eaf
weeds.

Foliar-Systemic-Nonselective

Theseherbicidesareappliedtothefoliagetobe
absorbed andtrand ocatedthroughout theplant (sys-
temic). Movementintotheplantroot systemenables
thesecompoundsto control perennia weeds. Since
they arenonsel ective, they cannot beappliedwhen
acrop is present; but some can be used before
planting or after harvesting. Glyphosate, for ex-
ample, has been labeled for many such uses.
Glyphosatehasnosoil residud activity, soitwill not
control dormant weedsor weedsgerminatingfrom
seed after herbicideapplication. A residual herbi-
cideis commonly applied after the nonselective
herbicidetogivecontinuedweed control for therest
of theseason.

Foliar-Systemic-Selective

Thisgroupincludessomeof theoldestand most
widely usedherbicides. Theseherbicidesareapplied
tothefoliageandtrang ocated throughout theplant
(systemic). Becausethey are aso selective, they
may beappliedtoweedswithlittleor noinjurytothe
crop or desirable plant that is present. The best
exampleof thistypeof herbicideis2,4-D. Ittakes
dandelionsout of lawnsor broadl eaved weedsout of
oats, wheat, barley, and corn. Dicambaisusedfor
tough-to-control weeds such asthistle, common
milkweed, horsenettle, andhedgeor fieldbindweed
incorn; itisasousedingrasspastures, small grains,
andrangelands.

Soil-Short Residual
Non-selective

Only afew herbicidesbel ongtothisgroup. The
most commonisthefumigant methyl bromide. Ap-
plied asaliquid, it turnsinto agas at normal air
temperatureanddissipatesintotheair if thetreated
areaisnot covered with asheet of plastic or other
gas-tight cover. Most seeds, includingweed seed,
arekilled by methyl bromide. The cover must be
kept onthetreated areafor about twenty-four hours
for best results; another twenty-four hoursisre-
guiredtoaeratethesoil after thecoverisremoved.
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Afterthisperiodof forty-eight hours, anythingcanbe
plantedwithoutinjury, makingmethyl bromideone
of theshortest residual herbicidesavailable.

Soil-Short Residual-Selective

Thisgroup containsany herbicideappliedtosoil
priortoplantingorimmediately after plantingthat has
residual activity of lessthan oneyear. Itincludes
almost all the herbicidesused for weed control in
vegetableand agronomiccropsaswell asfor other
specialized cropssuchasflowersand ornamentals.
Becausethecropispresent at thetimetheherbicide
isapplied, or isplanted soon after application, the
herbicide must be selective and should not cause
injury to the crop. These herbicides are often
referredtoasprepl ant or preemergence-typeherbi-
cides. For example, atrazine on corn, linuron on
potatoes, and EPTC onornamental shaveresidues
that lastfromsix weekstoanentiresummer. These
herbicidesareappliedtothe soil becausethey are
primarily root or shoot absorbed, although some
herbicidemay beabsorbed throughfoliagepresent
atthetimeof application.

Soil-Long Residual-
Non-selective

Herbicidesusedtocontrol all vegetationfor as
long aspossiblearedesirablefor usearound such
areasasparkinglots, buildings, oil torageareas, and
warehouses. Forexample, bromacil andsmazine, at
highratesof 10to 25 poundsactiveingredient per
acre, remainactivefor threetofiveyears. Bromacil
will kill al brushandtreespresentinatreatedareaor
essentialy any plant that absorbsit. Simazinemay
notkill deep-rootedtreessinceit doesnotleachinto
theroot zonesasreadily asbromacil.

Soil-Long Residual-Selective

Theseherbicidesare used to control weedsin
deeprooted crops, suchasfruit trees, nut trees, can
fruits,andgrapes. They may beappliedtothefoliage
of the weeds, although most of the herbicide is
eventually absorbedthroughtheweedroot system.

Theseherbicideshaveal ow solubility inwater and
donotleachreadily; therefore, they seldomget down
totheroot systemsof thedeeper rooted crop. They
haveresidual activity andwill giveweed control for
morethanoneyear. For example, simazineapplied
at rates of about 5 pounds per acre will control
shall ow rootedweedswithout injuring deeper rooted
crops. Athigher rates, morewill leach, selectivity is
lost, andit becomesanonsel ectiveherbicide.

HERBICIDE RESISTANCE

Weedsthat havedevel opedresistancetooneor
moreherbicidesarebecomingmorecommon. The
most notabl eresi stancehasbeentotriazineherbi-
cides. Triazineherbicideshavebeenwidey usedfor
weed control in cornand sorghum sincetheearly
sixties. Atrazineisstill themost widely used herbi-
cidefor weed control incorn, with cyanazineand
simazine also being very common. Asaresult of
repeated useof triazineherbicidesonthesameland,
over forty weedshavedevel opedresistancetothe
triazinessince 1960. The morecommon triazine
resistant weeds with widespread popul ations are
smooth pigweed and common lambsquarters, with
lesser popul ationsof commonragweed, vel vetl esf,
ydlowfoxtall,andwildturniphavingbeenidentified.

Itisbelievedthat inany populationof weeds, a
few plantsof any weed specieshavesufficienttoler-
ancetosurviveany herbicideused. Sinceonlythe
survivorscan produceseed, itisjustamatter of time
until thepopul ation of resi stant weedsoutnumbers
thesusceptibleweeds. Thisapparently takesabout
twenty generationsof selectionfor mostweedssince
weedsnormally produceonegenerationayear.

Thefollowing conditionsseemtobenecessary
for rapid buildup of aresistant weed population
(twenty yearsor | ess).

* A few resistant plants have to exist from the
beginning, athoughquitepossiblyinvery smal
numbers

The same herbicideor herbicides of the same
family must beused repeatedly for about twenty
yearsonthesameland
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*  Mechanical tillageor other nonchemical meth-
odsof weed control areused at aminimum

*  Thesamecropusually hasbeenplantedevery
year soitispossibletousethesameherbicide
eachyear.

To reduce the rate at which resistant weed
populations build up, one or more of the above
conditions must not be met. Do not usethe same
herbicideor herbicidesof thesamefamily every year,
or at least usetank mixturesof herbicidesrepresent-
ingtwoor morefamilies. Mechanicd tillageor other
nonchemica methods of weed control will most
likely control both the resistant and nonresi stant
weedsands ow theincreaseof theres stant popul a
tion. Useof crop rotationsmakesit easier to, and
indeed may require, useof herbicidesof adifferent
family forthenext crop.

Itisunlikely that theseprecautionscan prevent
thebuildup of herbicideres stanceinweeds, but they
should slow theprocesssoit may takeforty or fifty
yearsfor resistancetobuildup. Today’ sherbicides
will probably have been replaced by better herbi-
cidesinlessthanforty years, andweedswill haveto
start theherbicideresistanceprocessagain.

Herbicide Use

Theperfect herbicidedoesnotexist. Nosingle
herbicidehasthecapability of controllingall weeds
that candevelopinacrop. Sinceevery herbicidehas
advantagesand disadvantages, sel ectingtheright
herbicideiscrucial.

Consider these points before you choose or
apply a herbicide:

1. Isitregisteredfor useonthecropyouwantto
treat? If itis, thedirectionsfor useandrate of
applicationwill appear onthelabel.

2. Will it control the weeds that are causing the
biggest problem? Many weed control measures
fail becausethe herbicidewill not control the
weedspresent.

. Canit be used at the current stage of crop or

weed growth? Very few herbicides can be
appliedat any stageduringthegrowthcycleof a
plant. Alachlorisoneof thebest examplesof
how stage of growth affectsherbicideperfor-
mance. Itisoneof thebest herbicidesfor annual
grass control when applied before the grassy
weed emerges. However, itisuselessif applied
after theweed hasemerged.

. Can the crop be used after treatment for the

intended purpose? For exampl e, paraquat used
to desiccatered clover or crownvetch before
harvestingfor seedwill maketheforageuseless
for feed dueto paraguat residueontheforage.

. Will the herbicide leave aresidue that might

affectthecropyouwanttoplant nextinrotation?
Certainlongresidual herbicidescaninjureorkill
sengitivecropswhichfollowinrotation.

. Haveyouthought about theappropriatemethod

of application(i.e., broadcast, band, directed)?

. Shouldanadjuvant beadded tothespray mix to

improveherbicideperformance?

. Cantheherbicideinjureplantsinadjacent areas?

Exercisecautiontoavoiddrift, runoff,leachingto
groundwater, and crosscontamination of other
materials. Beespecialy alert to potentia for
residuesinequipment.

. Formoreinformation, contact your county co-

operativeextensionoffice, chemical dealer, or
technical representative.
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SELF STUDY QUESTIONS

1. Thefourmagorlifecyclesof weedsaresummer
annuas, biennids, perennialsand:

A)fdlannuals.
B) winter annuals.
C) semi-annuals.
2. Themost commonly used herbicides for the
control of summer annual weeds are
herbicides.

A) preemergence
B) postemergence
C) non-sHective

3. All of the following are true concerning
postemergenceherbicidesexcept:

A) weedsshouldbecontrolledtwotothreeweeks
after emergence.

B) alower herbiciderateisneededincomparisonto
preemergencepesticides.

C) their useisrecommended only after previous
control methodshavebeenundertaken.

Oneway toweaken perennial weedsisto pre-
ventthemfromstoringenoughenergy tomakeit
through thewinter. Oneway to prevent such
energy storageisto:

A) discontinueroutinemowings.
B) discontinueanimal grazings.
C) defoliatewithacontact herbicide.

5. Afoliar-contact-selectiveherbicideworksby:

A) acontact-burningeffectonthefoliage.

B) beingabsorbedandtrand ocated throughoutthe
plant.

C) killingthepredator beforeit attackstheplant.

6. Weedsarebecomingincreasingly resistantto
herbicides. The most notable resistance has
beento herbicides.

A) triazine
B) dlgranular
C) dlfoliar-contact-selective

7. Allof thefollowingconditionswill increasethe
likelihoodof devel opingherbicideres santweeds
except:

A) notvaryingtheherbicidesused.

B) mechanicalytillingoften.

C) rotatingthecrops, whichwill meanrotation of
herbicides.

ANSWERKEY
1L b 2.a 3.b 4.c
5 a 6.a 7.a
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CHAPTER FOURTEEN

PLANT DISEASESAND PLANT HEALTH

L earning Objectives

*

Define” Pathogen.”

List and understand the main types of plant
pathogens.

Generally describethenatureof plant
diseasesandthevariousmethodsof plant dis-
easecontrol.

Understandwhat must bedonetodiagnoseplant
diseasesand how tochoosethecorrect chemica
for control.

Plantsmay bediseasedwhentheir appearance
or functionisnot normal. Plant diseasescanreduce
thequantity andquality of food, fiber, and ornamen-
tal productsfromthetimeof plantingthroughharves,
sale and usage and they continueto influencethe
costsof crop production, and ultimately thecostsof
plant productstotheconsumer.

THE PATHOGENS

Certainfungi, bacteria, viruses, and nematodes
cause plant diseases. They are called PATHO-
GENSand can be spread from diseased to healthy
plants. A plant invaded by apathogeniscalled a
HOST. Spottedleaves, wilting, stemcankers, and
rotsareexamplesof SYMPTOM Sthat may appear
onahost asaresult of disease.

Fungi

Fungi arethe most common plant pathogens.
Fungi lack chlorophyll and, therefore, cannot manu-
facturetheir ownfoodthroughphotosynthesis. Fungi
obtaintheir foodfromgreenplantsor organicmatter,
andliveassaprophytesor parasites. Thediseases
they causeinduceavariety of symptoms. Any part
of aplant’ sroots, stems, leaves, flowers, fruits, or
seedsmay beinfected. Fungi a soattack harvested
products, suchasgrain, bul bs, andwood, whilethey
areintransitorinstorage.

The body of afungusisthread-like, branching
filamentsarecalledMYCELIUM. Fungi reproduce
chiefly by SPORESwhichneedwater or highhumid-
ity togerminateand grow intomycelium.

Fungi (sporesor mycelium) canbespreadfrom
healthy todi seased plantsby wind, rainorirrigation
water, soil, machinery, humans,andanimals. Some
fungi canpenetrateheal thy tissuesdirectly. Inother
instancesthey enter throughwounds.

Bacteria

Bacteriaaremicroscopicorganismsthat quickly
increaseinnumber, especidly inwet, humidwesgther.
The number of magjor plant diseases caused by
bacteriaissmaller thanthosecaused by fungi. Still,
certainbacterial diseasessuchasfireblight onpear
and apple, and citruscanker can causesignificant
damage. Bacteriaaremostimportantinpost harvest
decaysand spoilageof freshfruitsand vegetables
whileenrouteto or at themarket, or at homeinthe
refrigerator.
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Bacteriacannot penetratethroughintact plant
surfacesbut they canenter through natura openings
andwounds. Thebacteriumthat causesfireblight
can be spread on pruning tools. Foliar diseases
caused by bacteriaareoften spread by wind-driven
rainor splashingrain. Insectsal sointroducecertain
bacteriaintotheir feedingwounds.

Viruses

Virusesaresmaller than bacteriaandreproduce
only whenassociatedwithlivingtissues. Viruses
cause avariety of diseases and symptoms (com-
monly mosai csor stunts) that most frequently cause
reducedyieldsand poor quality productsrather than
killingthehost. Practically al plantscanbeinfected
by oneor moreviruses.

Virusesenter hedlthy plantsonly throughwounds
or during pollination. Suckinginsects, i.e. aphids,
leafhoppers, andwhiteflies, aswell aschewingin-
sectssuchasbeetles, cantransport virusladen sap
fromoneplanttothenext. Somevirusesarespread
by nematodesandfungi. Virusescanbecarriedin
cuttings, tubers, andother parts(i.e., graft rootstocks
or scionsand buds) that arevegetatively propagated
fromavirus-infected plant.

Nematodes

Nematodes are microscopic, unseg-mented,
worm-likeanimals. Therearetwokindsof nema-
todes, root feedingandfoliar feeding. Rootfeeding
nematodesarethemost common, destroying root
systems which reduces the uptake of water and
minera sby plants. Thesymptomsof mostnematode
diseases(wilting, stunting, lack of plant vigor) result
fromapoorly functioningroot system. Root feeding
nematodesmay causeadditiona damageby intro-
ducingother pathogensintotheplantswhilefeeding.
Diagnosinganematodedi seaseisoftendifficultand
requiresbothroot examinationandasoil anaysisto
detect thepathogenic nematodes. Plant pathogenic
nematodesfeed near root tips, enter the plant and
feed fromwithin. Nematodesobtaintheir food by
suckingthecontentsof acell throughahypodermic-
likemouthinsertedintoacell.

Not al nematodes feed on roots. The foliar
nematodeof chrysanthemumfeedsonthefoliageand
causestrianglesof brown, driedtissuetodevelopon
theleaveslateintheseason. A nematodespeci esthat
infectscereal grainsreproducesandturnswhat was
onceaseedintoamassof weather resistant nema-
todescapabl eof remai ning dormant for twenty years
or more.

THE NATURE OF PLANT
DISEASES

Detail sof plant diseasecanbeoverwhelming.
Plant diseases are caused by many unique patho-
gens, and plant disease can be influenced by the
varietiesgrown, thecultura practices, andthewegther.
Oneview of plant diseasewhichintegratessomeof
thesefactorsiscalledthediseasecycle. Oncethe
diseasecycleisunderstood, thehowsandwhysof
plant di seasemanagement becomecl earer.

The Disease Cycle

Thediseasecycleiscircular andinoculumof a
pathogenisneededfor thefirst phaseof thecycle.
Inoculumisany part of thepathogen (suchasafunga
spore, asinglebacterium, or anematode) that can
causeinfection. When moistureand temperature
conditions are favorable for development of the
pathogen, infectionoccursasthepathogenentersthe
host. Pathogens are very specific asto what and
whenthey caninfect. A passerby will not know a
plantisbeinginfected becauseinfectionoccursata
microscopiclevd.

Infectionisfollowedby colonization, aperiod
during whichthepathogen growswithinthehost.
Diseasesymptomsusually developduringor follow-
ingthisperiod. Oncethepathogenisestablishedin
thehost, reproduction usually occurs. Fungi pro-
ducespores. Nematodesproduceeggs, most plant
pathogeni c bacteriaduplicatethemsalvesintomore
bacteria. Virusesincrease by inducing a host to
make more viruses. Reproduction resultsin the
productionof enormousamountsof inoculum. This
inoculummay reinfect thehost; it may bespread by

14-2




wind, rain, or equi pment to other host plants; or,in
somecasesit may remaininthesoil toinfectaplant
at alater date.

Diseasecausingorganismsvary inreproduction
rates, aswell aswhen they can infect ahost. For
somepathogenstheinoculumisproducedonly once
for ashort period during the season. Other patho-
gens, suchasthosecausi ngapplescabandlateblight
of potatoes, produce new inoculum many times
duringtheseason.

Signsaretheevidencethat verify thepresenceof
the disease agent. For example, often a sign of
powdery mildew onlilac or turfgrassisthewhite,
fuzzy myceliumontheinfectedleaves. The®green
stuff” onmoldy breadisthesignof amoldfungus.
Somesignsareinsdetheplant. Anexampleissweet
corn afflicted by adisease called Stewart’ sWilt.
When the stem of adiseased corn plantiscut, the
knifeedgeoftenhasastringy, sticky thread stuck to
the blade. Thelong thread isthe sticky bacterial
pathogen, thesignof thisdisease. Sometimessigns
do not devel op on adiseased host.

Pathogen LifeCycle

Thecharacteristicsof adiseasecycledependon
thelifecycleof thepathogen. Understandingthelife
cycleandthefactorsthat affect devel opment, repro-
duction, spread, and survivability of apathogenare
oftenessential for successful diseasecontrol.

PLANT DISEASE CONTROL

Plant diseasesusually cannot becured, socon-
trol meanspreventingor reducingtheoccurrenceor
severity of disease. A singleproceduremay reduce
thelikelihood of disease, but satisfactory control
usually requiresanintegration of methods. A well
concelved diseasecontrol program should accom-
modatethecultural andclimaticrequirementsof the
crop, whileminimizingthelikelihood of apathogen
becoming established and spreading.

General approachesto plant disease manage-
mentinclude: avoi dthepathogen, excludethepatho-
gen, eliminatethepathogen, usesound cultural prac-
tices, useres stant varieties, and usechemical pesti-
cides. Cultura practices, crop management strate-
gies, andchemica methodsfor thesegpproachesare
describedinthefollowingsections.

AvoidthePathogen - Diseasecausing organ-
isms can be avoided through careful selection of
plantingsite, plantingdate, andplantingmaterias. If
pathogens are avoided, infection and subsequent
diseasedevel opment canbeprevented.

Choose the planting site - Avoid fields in-
festedwithdiseasecausingorganismssuchasthose
where Verticillium or Fusarium wilt have been a
problem. Avoidfieldswherecropresiduesserveas
asource of inoculum. No-till and minimum-till
croppingleavecropres duesthat canharbor patho-
gens from season to season. However, despitea
greater threat of disease, sati Sfactory diseasecontrol
canbeachievedinno-till cropping.

Choosethe best planting date - Plant when
temperatureand moistureconditionsaremorefa
vorable for the crop than for its pathogens. For
example, beans planted in advance of cool, rainy
weather may produce a thinner stand than beans
plantedinadvanceof warm, rainy weather. Damp-
ing-off and root rots of seedlingsthrivewhen soil
temperaturesarelow (below 65degreesF). Plants
canalso beresistant to certain diseasesat specific
stagesof their devel opment.

Use disease-free planting stock - Disease-
freeplanting stock providesoneof themost effective
meansof disease control for seed, tuber, or plant-
borne disease organisms. Disease-free planting
stock is “certified” to be disease free when it is
purchased. Plants can be grown in disease free
conditionstoprovidefarmersclean planting stock.
Grass seed, potato seed, and seeds of other crops
areavail ableascertified disecase-freeseed.
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Certified plants are less important for those
cropsafflicted by pathogensnot carriedintheplant-
ingstock.

Excludethe Pathogen - Disease causing or-
ganismsmay beexcluded fromacrop production
area. Common methodsto
keep pathogensout of acrop
productionareaincludedis-
infecting plantmaterialsand
equipment, eliminating car-
rierinsects, and inspecting
Imaterial's before planting.
Ianother practiceistoquarantine(restrict) diseased

lantsto areas where they can be grown without
hreateningother crops.

| Disinfect plant materials - Seeds, tubers,

orms, and other propagated partsof plantscanbe
disinfected by heat, gas, or chemicalsto destroy
Jpathogens. Disinfecting plantsor plant partscanhalt
theintroduction of diseaseorganismstoanew area.
Farmers often wash harvested potatoesin chlori-
hatedwater toeliminatetheorganismsresponsible
Ii‘or rotsduring storage.

| Diginfectingequipment, tools, and clothingmay
alsoberequiredto prevent thespread of pathogens
fromaninfected areatoadiseasefreearea. Disin-
fectingandsanitizingareparticularly importantwhen
soil, plant parts, or weedsstick to equi pment.

Exclude or restrict by plant quarantine -
Plant quarantinesrestrict potentialy harmful patho-
genstoor fromanarea. Quarantinesareeffective
whenthenatura movement of apathogen by windor
ranisunlikely.

A pathogenisrarely restricted early enoughto
makeaguarantineeffective. A diseaselikecitrus
canker innursery stocksoftenbecomesasignificant
problembeforeaquarantinecanbeingtituted. Nurs-
eriesand newly established plantingswithdiseased
plantsmust bedestroyedto ensureeffectivenessof
aguarantine.

Eliminate insect carriers (vectors)- Many
plant pathogensarecarried by insects. If theinsect
(vector) popul ationiseffectively reduced, thethreat
of insectsintroducing thepathogenisal soreduced.

EliminatethePathogen - Several methodscan
beusedtoeiminateapathogenfromaplantingarea.
Croprotation, sanitation, eradication of anaternate
host,andavariety of physical or chemical treatments
caninterrupt thepathogenlifecycle, createcondi-
tionsunfavorablefor pathogengrowth, or directlykill
theorganism.

Crop rotation - A three to five year crop
rotation can sometimesreducethethreat of disease
caused by soilbornepathogens. A successful rota-
tionrequiresthesuccess vepl antingof alesssuscep-
tiblecrop. Pathogensthat donotinfect thesesubse-
quent crops may not grow and reproduce. This
reduces the amount of inoculum in the field and
lessensthelikelihood of diseaseoccurrence. Crop
rotationhasworkedwell withmanyfield, forage, and
cereal crops.

Sanitation - Sanitationistheremoval (roguing)
or destruction of diseased plants or plant parts.
Sanitationmay prevent or slow diseaseincreaseby
eliminating sourcesof thepathogen. Sanitationis
critical when producingdisease-freeplantings.

Potatocull piles, falenleavesor prunedbranches
from diseased plants, and sometimes even grass
clippings can harbor diseaseinoculum. Their re-
moval or destructioncanaidinplant diseasecontrol.

Alternate Hosts - Some pathogens require
more than one host for a completed life cycle.
Eradicatingthedternatehost of certainrust fungi has
been used sincethe 1930’ sto break thepathogen’ s
lifecycle. For example, theeradication of goose-
berry plantswithinabout aquarter of amileof white
pinetreeshaseffectively controlledwhitepineblister
rust in many areas. Similarly, the eradication of
barberry plants hasreduced theincidence of new
outbreaksof black stemrust of wheatintheEastern
United States.
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Physical or chemical tr eatments- Pathogens
can be destroyed in stored plant parts by heat,
fumigation, and other chemical applications. Treat-
mentstoreducethenumbersof pathogensinthesoil
may also be used. Soilborne pathogens may be
killed by chemicals, heat, flooding, fallowing,
composting, or by thesun’ senergy.

Most fumigantskill al organismsin the soil.
Fumigants must be used beforeacrop is planted.
Becausediseaseorganismsmust beeliminatedfrom
theroot zoneof thecrop, alargevolumeof soil must
be fumigated. A great quantity of afumigant is
needed to treat an acre when compared to the
amount or insecticideor herbicideusedto control
insectsor weedsonthesameacre. Fumigantsare
alsousedtodestroy pestsingrainslos,incargobays
of ships, inrailroad cars, and other storageareas.

UseSound Cultur al Practices- Integrationof
proper cultural practicescanincreasethesuccessof
adiseasecontrol program. For example, improved
arcirculationinagreenhousewill reducethehumid-
ity aroundaflower orleaf. Thismodifiedenviron-
ment reducesthelikelihood of infection by many
fungal andbacterial pathogens.

Proper plantingtechniquesandsitepreparation
help assure thrifty growth. Corn planted with a
tractor movingat 5.5mphrather than 6.5mphleads
tomoreuniformplant stands. Azaleasplantedinthe
plasticwrapthey weretransportedinor tulip bulbs
planted too deeply are exampl es of poor planting
techniques. Bothhinder growthand may render the
plantsmoresusceptibletodisease.

Thrifty, well-kept plantstend to have abetter
chanceof withstanding diseasethanpoorly caredfor
plants. Fertilization, pruning, mowing, andirrigation
caneachinfluencediseaseoccurrenceand severity.
Choosing cultural practicesbest for thecrop (and
hopefully worst for the pathogens) isessential to
avoidor minimizetheeffectsof plant diseases.

Storagediseasescanbeprevented or minimized
whenenvironmental conditionsfavor thehealingof
wounds on stored fruits and vegetables. Stored
produceandgraincannot beallowedtogettoodry,
so the relative humidity must be high enough to
prevent excessivedrying, yetlow enoughtoinhibit
fungal andbacterial growth. Eachcrophasunique
environmental requirementsfor storage, curing, or
themaintenanceof quality. Theserequirementsmust
becomparedtotheenvironment favorablefor dis-
ease development, and a choice made to ensure
goodquality of thestored product.

UseResistant Plants- Useof diseaseresistant
plantscanbeoneof themost effective, longlasting,
and economical waysto control plantdisease. Dis-
easeresi stant plantstendto havesomedisease; but
in contrast to susceptible plants, diseaseresi stant
plantsusually tolerate the amount of disease that
occurs. In addition, the impact from disease on
product quality and quantity is acceptable to the
farmer and consumer.

Resistanceisessentia insomesituations; with
certaincrops, resistant varietiesor cultivarsarethe
only way toreducethel ossesthat result fromaplant
disease. Plantingadiseaseresi stant variety may be
oneof thefew optionsto control diseasefor those
cropswherechemical control istoocostly orthereis
noeffectivechemical availablefor diseasecontrol.

Theeffectivenessof genetically based disease
resistance may vary with the amount of disease
pressure. Environmental conditionsthat favor the
growth of the pathogen and the development of
diseaseover thevigor of thehost will resultindisease
pressurelikely tocausesomecroploss.

UseChemical Pesticides- Theuseof chemi-
cal pesticidesisoneof thequickest, most effective,
and sometimes the only means of plant disease
control. For bacteria, viruses, and nematodes, the
pesticidesarecalled bactericides(most commonly
antibiotics), viricides, andnemeaticides, respectively.
Pesticidesthat control fungal pathogensarecalled
fungicides. Thegreatest number of pesticidesavail-
ablefor diseasecontrol arefungicides.

14-5




Mostfungicidesprovideprotectionandarecdled
PROTECTANTS These fungicides prevent the
pathogenfrominfectingaplant. Effectiveprotection
of susceptibleplant partsrequiresaprotectanttobe
inplaceontheplant beforethepathogeninfectsthe
plant. Protectant fungicides may prevent spore
germination, causeabnormal sporegermination, or
they may prevent germinated sporesfrom penetrat-
ingtheplant.

Fungistatic action - Most protectant fungi-
cidesareFUNGI STATIC. Thismeansthey prevent
orinhibitfunga growthforaspecifiedtime. Oncethe
fungistatic action ceases, suchaswhenthereisno
longer enough fungicide on the plant surface, the
controlledfungusmay grow againor producespores.
Thus, a fungistatic fungicide must be applied at
regular intervalstoinhibit pathogeninfectionand
inoculum production. Frequent applicationsare
common in the production of fruit and vegetable
cropsbecausedifferent diseasethrestsoccur through-
out thegrowing season, and repeatedinfectionperi-
ods for one pathogen are common. On the other
hand, if adiseasehasalimited timeperiod during
whichinfectionoccursor whenfungicidetreatmentis
possible, only oneapplication of afungistaticfungi-
cide may be necessary. For example, control of
snow moldonturf may requireonly asinglefungicide
applicationmadeprior tothearrival of snow onthe
turfgrass.

Effective dosage - An effective dosage of a
fungicidemust beappliedto preventinfection. In-
sectsmoving over atreated surface comeinto re-
peated contact withinsecticides. Incontrast, most
fungal pathogensdonot migrateoncethey landona
host plant. Evenly distributedfungicidedepositsare
aprerequisitefor effectiveplant diseasecontrol,and
unevenly distributed fungicidedepositsmay beof
limitedvalue. Maintaining aneffectivedosageof a
protectant fungicidein order to control foliar dis-
easesisusually possibleonly by repeated regular
applications. For exampl e, spraysthat control late
blight of potato must beappliedevery few dayswhen
cool, moist conditionsfavorinfection.

Secondary infectionscontributetodi seasespread
inacrop. A limited number of thenewer fungicides
prevent reproductionof thepathogeninaninfected
host. Fungicidesthat inhibit (prevent) sporeproduc-
tioninexistingleaf infectionsreducethelikelihood of
moreinoculumandnew (secondary) infections. This
typeof fungicide can protect treated appleleaves
against new applescabinfections, and prevent spore
productioninexistingleaf infections.

Seed treatment - Seedsaretreatedwithfungi-
cideto control fungi inor ontheseeds. Chemical
seedtreatment may al so protect seedsfromorgan-
isms that cause seed or seedling rots and it can
protect seedlingsfrominfectionby damping-off fungi
inthesoil.

Soil applications- In-row or spot applications
of soil fungicidesat thetimeof plantingprotect young
seedlingsfrommany soil organisms. Soil fungicides
maly a so beusedto protect therootsof established
plantsfrominfectionby pathogens. Thesepesticides
areapplied asdrenchesand must penetratethesoil
into the root zone and be at a concentration high
enoughtoinhibitthegrowthof fungi.

Eradicants- Eradicantfungicidesarelesscom-
mon than protectant fungicides. Eradicantshave
therapeuticaction. They canbeappliedafter infec-
tion has occurred. Eradicant fungicides kill the
pathogen on contact, or prevent reproductionand
further growthof thepathogenwithinthehost. This
isincontrast to protectant fungicidesthat prevent
newinfections. Somefungicidesaresystemics-they
aretrand ocatedwithintheplantandaway fromthe
point of absorption. Benomyl for example, isaroot
absorbedfungicidethatistrand ocatedtothefoliage.
Somesystemicfungicideshaveboth eradicant and
protectant properties.

Other pesticidesand disease control - Pes-
ticidesother thanfungicidesmay beuseful inplant
disease control. Nematicides are used to control
nematodes. | nsecticidesand acaricidescontrol in-
sectsand miteswhich may transmit pathogensor
render some plants more susceptible to disease
throughinjury. Herbicideseliminateweedswhich
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may harbor plant pathogens, or they may kill alter-
nate hosts of pathogens and interrupt the disease
cyce.

EFFECTIVENESS OF
CHEMICALS FOR
DISEASE CONTROL

Theeffectivenessof chemica sindiseasecontrol
is dependent on the appropriate use of the right
chemical in theright situation. Appropriate use
requiresthecorrect amount of pesticidebeapplied
atthecorrecttimewithequipment suitedfor thejob.
Choosingtheright chemica meansknowingwhat
disease needs to be controlled. DIAGNOSSis
identifying the cause of the problem. Diagnosis
should precedepesticidesel ection.

Evenwiththiscareful approachtodiseasecon-
trol withchemicals, thereremainsanarray of factors
that canreducetheeffectivenessof diseasecontrol
programs. Includedinthesefactorsare:

*  Weather conditionsencourageor deter disease
devel opment and caninfluencetheeffectiveness
of pesticides. For example, rain following a
Spray applicationmay washsomepesticidefrom
thetreated surface. Ultraviol et radiationfrom
the sun can degrade certain pesticidesand re-
ducetheir activity.

Pathogen characteristicssuchaslifecycle, the
amount of sourcesof inoculum, andthemethods
of pathogenmovement (i.e.,insects, wind, prun-
ing) determinewhich control methodsareap-
propriate.

Host characteristics such as stage of growth
whenthehostismost susceptible, andthepart(s)
of theplant requiringtreatment, determineif and
whenachemical isneeded, andhow itshouldbe
applied.

Lawsatfedera, state, andlocal level sregulate
pesticideusage. Legal restrictionstobeconsid-
ered priortoanapplicationareresiduetol erance
levels,interval toharvest, and applicator certifi-
cationrequirements.

*

Pathogen resistance can result from repeated
useof certainpesticides. Thismeansthechemi-
cal will nolonger control thedisease, and other
pesticideisneededfor diseasecontrol. Readthe
label onthepesticidecontai ner; manufacturers
may indicate recognized resistance problems
and alternativesin dealing with them. Tech-
niquessuchasfungicidecombinationsandrota:
tionscanbeusedtoavoidresi stanceproblems.

DISEASE DIAGNOSIS

A successful disease
control programbeginswith
anaccuratediagnosis. Dis-
eased plantsarerecognized
by disease symptoms and
signsof the pathogen, and
by comparing plants sus-
pected of being diseased
withhealthy plants. Symp-
tomsarecluesthat aiddiag-
nosis, but they may not en-
sureaccuratediseaseiden-
tification. ABIOTIC DISEASES are caused by
nonlivingagentssuchasfrost, mechanical injury, or
improper applicationsof fertilizersor pesticides.
Abiotic and pathogen caused diseasesfrequently
may haves milar symptoms. Inmany instances, the
only way toidentify thecauseof diseaseistofindthe
signs of the casual agent. Certain plants can be
plagued by anumber of problemsat thesametime
(insects, diseases, and abiotic). Also, thepart of the
plant showing symptoms may or may not be the
primary siteof theproblem.

Diseasesymptomsusually areeasy to see, but
thesignificant questionsareoftenwhether thedis-
easecan causeal ossanddoesitwarrantachemical
control. Somediseasescausesymptomsthat alarm
farmersyet causelittlecroploss. Conversely, other
diseasesappear innocuousbut areresponsiblefor
sgnificantlosses.
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If necessary, seek assistanceindiagnosingdis-
easeproblemsfromyour county cooperativeexten-
sionofficeand other knowledgeablesources. Posi-
tiveidentificationthroughclinicd andyssisrequired
todiagnosediseases. Contact your county extension
agent for details concerning analysis of diseased
plants.

SELF STUDY QUESTIONS
1. Organismswhichcauseplantdiseasesandwhich
canspread fromdiseased to healthy plantsare
cdled:

A) spreaders.

B) pathogens.
C) infectors.

2. Thebody of afungusisthread-like, branching
filamentsarecdled:

A) branchii.
B) tubullium.
C) mycdium.

3. Fungi reproducechiefly by:

A) spores.
B) sexud reproduction.
C) branching.

4. Bacteriaaremicroscopicorganismsthat quickly
increaseinnumber, especialy whenthewesther
IS

A) coldanddry.
B) wetandhumid.
C) warmanddry.

5. Viruses

A) arelargerthanbacteria.

B) usudlykill thehost.

C) usually causereducedyieldsand poor quality
products.

6. Themostcommonnematodesare:
A) rootfeeding.

B) foliarfeeding.
C) desccating.
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7. Onceaplant becomesinfected, thefollowing
periodof timewherethediseaseorganismgrows
withinthehostiscalled:

A) thegrowthstage.
B) incubation.
C) colonization.

8. Pantquarantines.

A) areeffectivewhen thenatural movement of a
pathogenbywindorrainisunlikely.

B) areusualy doneearly enoughtomakethepro-
cesseffective.

C) donotrequirethat newly established plantings
withdiseased plantsbedestroyed.

9. Whenoneattemptstoeiminatethepathogenby
theuseof croprotation, thecropsshouldberotated
at least onceevery __year(s):

A) threetofive
B) tentofifteen
C) eighttoten

10. All of the following are true concerning soil
fumigationexcept:

A) fumigantsmust beused after acropisplanted.

B) onlyalargevolumeof soil must befumigated.

C) alargequantity of fumigantisneededtotreatan
acreincomparisontoinsecticidesor herbicides.

11. Eradicantfungicides.
A) kill thepathogenoncontact.

B) aremorecommonthanprotectant fungicides.
C) donotincludesystemicpesticides.

ANSWERKEY
1.b 2 cC 3.a 4.b 5.c 6.a
7.c 8 a 9.a 10a 11.a
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CHAPTER FIFTEEN

THE LABEL

L earning Objectives

Determinefromthelabel how toproperly usea
pesticide.

Determinethe hazards (for humans, animals,
wildlifeandtheenvironment) involvedwhen
usingapesticide, andtheprecautionsrequired
whenhandling, mixingandapplyingapesticide.

Know thefirst aidtreatment requiredin caseof
pesticidepoisoning.

Know the pesticide storage and disposal re-
quirements.

The pesticidelabel isimportant to every user.
Theinformationandinstructionsonit comefrom
yearsof costly testsand studies. Thelabd tellshow
tosafely and correctly usethepesticide. Thelabdl,
when properly followed, provides protection for
applicators, consumers, andtheenvironment. Com-
pletely read all |abelsfor every pesticideyou use.
Don'’trely onyour memory.

IDENTIFY THE CHEMICAL
HAZARDS

First, thelabel identifiesthe chemicalsinthe
container. Thecontentsarelistedinastandardform
so that you know exactly what you are applying.
Mistakenusesof chemicalscancauseplantinjury,
poor control, or illegal residueswhichmakeacrop
unfitfor market. Astheapplicator, youarelegally
responsiblefor any losses.

Signa wordsareused onmost | abel stostatethe
toxicity of thepegticidetohumans. Thelabd dsolists
theprotectiveequipment neededfor proper handling
anduseof thechemical. Thismay includemasks,
gloves, respirators, etc. Theapplicator who often
workswiththesechemica smust beespecialy care-
ful. Don'’ ttakechanceswithyour hedth-followthe
simplesafety suggestionsonthelabel.

REGISTERED USES

Thelabel liststheusesfor thepesticidethat are
approved by theEnvironmental Protection Agency
(EPA). If theintended useisnot onthelabel, the
product shouldnot beused! Y ouarelegally respon-
siblefor any accident or damagewhi chresultsfrom
using materialswhich are not approved. Certain
formulations of a particular pesticide may bein-
tended for a specific use only, for example on
livestock. Thelabel inthisformulationmay listonly
theusesfor livestock eventhoughthepesticideisa so
registeredfor other uses. Generaly, however, any
non-label ed useisami suseand theapplicator may
betakento court.
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RECOMMENDED DOSES

Recommended dosesand directionsfor apply-
ingapproved usesal soappear oneverylabdl. These
suggestionscanbehel pful toyou becausethey state
themaximumdosagespermittedby law. However,
local conditionsmay not requiremaximumdosesto
achievegood control of thepest. Y oushoulduseno
morepesticidethanisneeded.

COMPATIBILITY

Thelabd will usudly statewhichother chemicas
canbemixedwiththepesticide. Oftenother pesti-
cidesor fertilizerscan becombined withthe pesti-
cidefor oneapplication. Sometimesthechemicals
cannot bemixedwithout destroyingtheir effective-
ness. Check oncompatibility beforeyoumix.

PHYTOTOXICITY

Thelabel will dsotdll whether injury toplantsis
likely. Someplantsaremoresensitivethanothersto
pesticide chemicals. Theinjury tothe plantscan
rangefromdight burningto completelossof leaves
todeathof theplant. Chooseapesticidewhichisnot
phytotoxictothetarget plant.

THE PESTICIDE LABEL AND THE
LAW

The label is the law. Pesticide users are
forbiddentouseapesticideinaway contrary toits
labeling. Any use not indicated on the label is
prohibited. Itisalsoillegal for consultantsor sales
personstorecommend apesticidebeused contrary
toitslabel. Theinformationfoundonthelabel has
passed strict government requirements. Thelabel
itself, not just the pesticideproduct, must beregis-
tered by theEPA beforeitisused. TheEPA reviews
and approveseach statement whichisonthelabel.
Thetoxicity warningscomefromtestsrequired by
the government. The EPA Label Improvement
Programupdatespesticidelabel sinareasthat con-
tributetoheathand environmental safety. Accord-
ingtotheprogram, pesticidemanufacturersrevise

product label ssoboththeapplicator andtheregula-
tory agency can delineate legal and safe usesfor
pesticidesrel eased after April 30, 1988. Thepesti-
cideandthelabel areregistered by EPA only when
theapplicators, consumers, andtheenvironmentare
protected. If the label statements are carefully
followednoillegd residueswill befoundonany crop.
Gettingasinglepesticideready for registrationand
usecantakeseventonineyearsandusually coststhe
chemica company $20-40milliondollars. Surdly, if
it coststhat much, thelabel isworthreading!

Each pesticideyou buy hasalabel whichgives
youinstructionsonhow tousetheproduct. Labels
vary greatly depending onwhat theproduct isused
for,whenitwasissuedor last reviewed, sizeof the
package, and company format.

LABELING

Labelingisall theinformationthat youreceive
fromthemanufacturer about theproduct. Itincludes
thelabel ontheproduct container, plusany supple-
menta informationincludingbrochures, leeflets, and
information handed out by your deal er or arecog-
nizedauthority. Itistheresponsbility of theapplica-
tortocomply withall of thisinformation.

LABEL

Thelabel istheinformation printed on or at-
tachedtothecontainer of pesticide.
*  Tothemanufacturer, thelabel isa“licenseto
«l”

Tothestateor federal government, thelabel isa
way tocontrol thedistribution, storage, sale, use,
anddisposal of theproduct.

Tothebuyer or user, thelabel isasourceof facts
onhowtousetheproduct correctly andlegally.

Tophysicians, thelabel isasourceof identifica
tion and information on proper treatment for
ppoi Soning cases.
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All labels will tell you how to use the product
correctly!

PARTS OF THE LABEL

Brand, Trade, or Product Names - Each
manufacturer has a brand name for its products.
Different manufacturers may usedifferent brand
namesfor thesamepesticideactiveingredient. The
brandnameshowsupplainly onthefront panel of the
labdl. Applicatorsshouldavoidchoosingapesticide
product by brandnamea one. Many companiesuse
thesamebasi cnamewithonly minor variationsto
designateentirely different pesticidechemicals. For
exanple

TersanL SR=zincand maneb
Tersan SP=chloroneb
Tersan 1991 =benomyl
Tersan=thiram

Classification - Every use of every pesticide
will beclassified by theU.S. Environmental Protec-
tionAgency aseither “general” or“ restricted.”

Every pesticideproduct which hasbeenfeder-
alyrestrictedmust carry thefollowing statementina
prominent placeat thetop of thefront panel of the
pesticidelabd:

"RESTRICTED-USE
PESTICIDE. Forretail
saleto and use only by
certified applicators(or
persons under their di-

RESTRICTED-USE
PESTICIDE

{

FOR RETAIL SALE TO AND
APPLICATION BY CERTIFIED
APPLICATOR OR PERSONS UNDER
THEIR DIRECT SUPERVISION.

rectsupervison)andonly

for those uses covered

by the certified

applicator’s certifica-
tion.”

When apesticideis
classfiedforgenera use,
thewords* Generd Clas-
gfication” will gppearim-
mediately below the
heading“ Directionsfor
Use”

ACTIVE INGREDIENT
Benomyl [Methyl 1-(butylcarbamoyl)-
2-penzimidazolecarbamate . ..

INERT INGREDIENTS. .. 50%

US. Pat 3631.176 EPA Reg. No. 352-354 AA

NOTE: EPA continually recl assfiespesticideprod-
uctsbased on all availablescientificinformation.
Therefore, the absence of aRESTRICTED USE
satement doesnot necessarily indicatethat theproduct
hasalow hazardlevel. Usethesignal wordandthe
precautionary statementstojudgethetoxicity hazard
of all pesticide products. Also, the state of New
Jersey may restrict pesticideswhichwill nothavethe
useclassificationlistedonthelabel.

Ingredient Statement - Each pesticidelabel
mustlistwhatisintheproduct. Thelistiswrittenso
you canseequickly what theactiveingredientsare
andtheamount (in percentage) of eachingredient
listed. Theingredient statement mustlisttheofficia
chemical names
and/or common
namesfor the ac-
tive ingredients.
Inert ingredients
need not be
named, butthela-
bel mustshowwhat
percent of thetota
contentsthey comprise.

Inert Ingredients:

Total: 100%

EPA Reg. No. 100-461 AA
EPA Est. No. 100-AL-1

Chemical Name - The chemical nameis a
complex namewhichidentifiesthechemica compo-
nentsand structure of the pesticide. Thisnameis
amostawayslistedintheingredient statementonthe
labedl. For example, thechemical nameof Sevin50%
WPis1-naphthyl methyl carbamate.

Common Name - Because pesticides have
complex chemical names, many aregivenashorter
“common” name. Only commonnameswhichare
officially accepted by theU.S. Environmental Pro-
tection Agency may beusedintheingredient state-
mentonthelabe. Theofficid commonnamemay be
followed by thechemica nameinthelist of active
ingredients. A label withthetradename Sevin50%
WPwouldread:
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Activeingredient:
carbaryl (1-naphthyl methyl carbamate)......... 50%
Inertingredients.........cccveeeeeerenne. 50%

Type of Pesticide - This type of pesticide
usuallyislisted onthefront panel of the pesticide
label. Thisshort statement usud ly indicatesthekind
of peststhat theproduct will control. Examples:

*  insecticidefor control of certaininsectsonfruits,
nuts, andornamentals,

soil fungicide,

herbicide for the control of trees, brush, and
weeds,

dgidide

Net Contents- Thefront panel of thepesticide
|abel tellsyou how muchisinthecontainer.

Name and Address of the Manufacturer -
The law requires the maker or distributor of a
product to put thenameand addressof thecompany
onthelabel.

Registration and Establishment Number s-
Thesenumbersareneeded by thepesticideapplica
torincaseof accidental poisoning, claimsof misuse,
faulty product, orliability claims.

Regigration Numbers- AnEPA registrationnumber
appearsonall pesticidelabel sunlessan ol der [abel
hasaUSDA number. Thisindicatesthepesticide
|abel hasbeen approvedby thefedera government.
Most productswill containonly two setsof numbers,
for example, EPA Reg. No. 3120-280; thefirst set
of numbers3120,isthemanufacturer’ sidentification
number and the second set, 280, is the product
identificationnumber. Sometimesadditiond letters
andnumbersarepart of theEPA RegistrationNum-
ber, for example3120-280-AA-0850. Theletters
AA arealpha(alphabetical) lettersrequired by a
particular state and appear on afew labels. The
0850isthedistributor’ sidentification number ap-
pearingonsomelabels.

In some cases, Special Local Needs (SLN)
pesticide products may be approved by a state.
Theseregistrationsaredesignated, for example, as
EPA SLN No. KS-770009. In this case, SLN
indicates” specia local need” andK Smeansthatthe
product is registered for use in Kansas. SLN
numbersmay not appear onthe packagelabel, but
arepart of thesupplementary label.

Egtablishment Numbers- Theestablishment number
(for example, EPA Est. No. 5840-AZ-1) appears
on either the pesticidelabel or container. Incase
somethinggoeswrongitidentifiesthefacility that
producedtheproduct.

Signal Wor dsand Symbols- Almost every label
contains asignal word giving you aclue to how
dangeroustheproductistohumans. Knowingthe
pro-duct’ shazard hel pyou choosethe proper pre-
cautionary measuresfor yourself, your workers, and
other persons(or animals) which may beexposed.

Thesignal word must appear inlargel etterson
thefront panel of thepesticidelabel. 1tusualyisnext
tothestatement, “ Keep Out of Reach of Children”
whichmust appear onevery pesticidelabel.

DANGER - Any productwhichishighlytoxic
viaoral, dermal or inhalation exposure, or causes
severeeyeor skinburningwill

belabeled DANGER. These

materials will also carry the &PNSON
word POISON printedinred |« ore s erenes
and theskull and crossbones DANGER
symbol. Aslittleasatastetoa L=

teaspoonful taken by mouth
couldkill anaveragesized adullt.

Theword DANGERissufficientif thehighly
toxic rating isdueto severe, corrosive damageto
skinor eyes.

WARNING -Any productwhichismoderately
toxic viaoral, dermal or inhal ation exposure, or
causesmoderateeyeand skinirritationwill bela-
beled WARNING. A teaspoonful toatablespoon-
ful by mouth couldkill theaveragesized adult.
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[ Warning! ﬁT

Keep out of reach of children.
See additional warning
statements on back

of container.

|

CAUTION-Any productwhichisdightlytoxic
torelatively non-toxicviaoral,dermal orinhaation
exposure, or causesdight eyeand skinirritationwill
belabeled CAUTION. Anouncetomorethanapint
takenby mouthcouldkill theaverageadullt.

Precautionary Statements- All pesticidela-
bel scontainadditiond statementstohel pyoudecide
the proper precautionsto taketo protect yourself,
your helpers, and other
persons(or domesticani-
mal's) which may be ex-
posed. Part or al of the
pesticide label may be
writteninotherlanguages,
the same label require-
mentsapply regardlessof
thelanguage.

PRECAUTIONARY
STATEMENTS

HAZARDS to HUMANS
and DOMESTIC ANIMALS.

CAUTION: Keep out of reach
of children, pets, domestic
animals and wiidlife.

Routesof Entry Statements- Thestatements
whichimmediately followthesigna word, eitheron
thefront or sideof thepesticidelabdl, indicatewhich
route(s) of entry (mouth, skin, lungs) youmust par-
ticularly protect. Many pesticideproductsarehaz-
ardous by more than one route, so study these
statementscarefully. A “Danger” signal wordfol-
lowed by “May befatal if swallowed or inhaled”
givesyou afar different warning than, “ Danger:
Corrosive - Causes eye damage and severe skin
burns”

Typical DANGERI|abd statementsinclude:
*  Fatal if swallowed,

*  Poisonousifinhaled,

*  Extremely hazardousby skincontact - rapidly
absorbedthroughskin,

*  Corrosive- Causeseyedamageand severeskin
burns.

Thesegtatementsarenotuniformonal labels, so
many variationsmay befound. Morethanoneor
evenall four precautionsmay bestated onthesame
labdl.

Typical WARNINGIabd statementsinclude:
*  Harmful orfatal if swallowed,
*  Harmful orfatal if absorbedthroughtheskin,
*  Causesskinandeyeirritation.
StatementsonaWARNING label may beex-
actly like those found on a DANGER label or a
CAUTION label. Orthey may beacombination of
thetwo; forexample, “harmful orfatal.”
Typical CAUTION label statementsinclude:
*  Harmful if swallowed,
*  May beharmful if absorbedthroughtheskin,
*  Maybeharmful ifinhaled,
*  Mayirritateeyes, nose, throat, and skin.
Thesestatementsmay vary considerably. They
usualy aremoremoderatethanthestatementsfound
onaDANGER label, using “harmful” instead of
“fatal” or*poisonous’; “irritant” instead of “corro-
sve'; andqudifyingthewarningswith” may” or* may
be.” Thisisinkeepingwithproductspossessinga
CAUTION labdl.
Specific Action Statements - These state-
mentsusually follow therouteof entry statements.

They recommendthespecificactionneededtopre-
vent poisoning accidents. These statements are




directly relatedtothetoxicity of thepesticideprod-
uct (signal word) and route(s) of entry whichmust
particularly beprotected.

DANGERIabd stypically containstatementssuch
&

*

Donot breathevaporsor spray mist,

*

Donotgetonskinor clothing,

*

Donotgetineyes.

(Y ouwouldnot deliberatel y swallow thepesticide,
sothe“Donot swallow” statementisomitted.)

CAUTION labelsgenerally containspecificaction
statementswhicharemuchmilder thanthoseonthe
DANGERIabd:

*

Avoidcontactwithskinor clothing,
Avoidbreathingdust, vapors, or spray mists,
Avoidgettingineyes.

Thesestatementsindi catethat thetoxicity haz-
ardisnot asgreat.

Thespecificactionstatementshe pyou prevent
pesti cidepoi soning by taking thenecessary precau-
tionsandwearingthecorrect protectivecl othingand
equipmen.

HazardstoWildlife- Thelabel mayindicate
that the product causes undesirabl e effectsinthe
environment. Inthiscase, theprecautionary state-
ment may tell youwhat toavoiddoing. Somelabels
indicatetoxicity tobees, birds, fish, and crustaceans.
Labelingmay indicatelimitationsimposedtoprotect
endangered species. Theselimitationsmay include
reducedrates, restrictionsontypesof application, or
abanonthepesticide’ susewithinthespeciesrange.
Thelabe may dsotdl youwhereadditional informa:
tioncan beobtained.

Protective Clothingand Equipment State-
ments- Pesticidel abel svary inthetypeof protective
clothingandequi pment statementthey contain. Many
labels carry no statement at all. The best way to
determinethecorrect typeof protectivecl othingand
equipmentistousethesigna word, therouteof entry
satements, andthespecificactionsstatements, dong
with the basic guidelineslisted in the chapter on

sHety.

Y oushouldfollowal advice
onprotectiveor equipmentwhich
appearsonthelabel. However,
thelack of any statement or the
mention of only one piece of
equipment doesnot ruleout the
needfor additional protection.

AWARNINGIabel, forex- |
ample mightcarrythestatements:
“Causesskinandeyeirritation.
Donotgetineyes, onskin, oron
clothing. Wear goggleswhile
handling.” Eventhoughthelabel
doesnotspecifically requirethem,
you shouldwear along-sleeved shirt,long-legged
trousers, andgloves. Y oushould consider wearing
rubberized or waterproof clothingif youwill bein
prolonged contact or wet by an overhead spray
goplication.

Somepesticidel abel sfully describeappropriate
protectiveclothing and equipment. A few listthe
kinds of respirators which should be worn when
handling and applyingtheproduct. Othersrequire
the use of arespirator but do not specify type or
model to beused.

Other Precautionary Statements - Labels
oftenlist other precautionstotakewhilehandlingthe
product. Theseareself-explanatory:

*

Do not contaminatefood or feed,

*

Removeandwash contaminated clothingbefore
reuse,

15-6




Washthoroughly after handlingandbeforeeat-
ingorsmoking,

Washclothesdally,
Not for useor storagein and around ahouse,

Donotallow childrenor domesticanimalsinto
thetreated area.

Thesegtatementsrepresent actionswhichacom-
petent applicator shouldawaysfollowwhether they
arepresent or not.

First Aid or Statement of Practical Treat-

ment - Thesestatementstell youthefirst aidtreat-
mentsrecommendedincaseof poisoning. Typica

gatementsinclude:

FIRST AID

A

If swallowed, drink largequantitiesof milk, egg
white, or water - donot inducevomiting,

*

In case of contact with skin,
washimmediately withplenty
of soap and water,

In case of contact with eyes,
flushwithwaterfor 15minutes
andget medical attention,

Incaseof inha ationexposure,
movefromcontaminatedarea
andgiveatificid respiration, if
necessary,

* |f swallowed, inducevomiting.

AllDANGERIabelsandsomeWARNINGand
CAUTION label susudly haveasectiononFirst Aid
Treatment, Poison Signs or Symptoms, Note to
Physicians, or Antidoteand anEmergency Assis-
tance Call telephone number. WARNING and
CAUTION labelsusually donot providethisinfor-

mationalthough somemay providean Emergency
Assistance Call tel ephonenumber near thesignal
wordor precautionary statements. I ndividua sexpe-
riencing poi soning symptomsshoul d seek medical
attention. Thepesticidelabel isanextremely impor-
tant document whichshouldbetakenwiththevictim
tothetreatmentfacility.

Environmental Hazar ds- Pesticidesmay be
harmful to the environment. Some products are
classified RESTRI CTED-USE because of envi-
ronmental hazardsalone. Label warningsmay in-
cludegroundwater advisoriesand protectioninfor-
mation. Watchfor specid warningstatementsonthe
label concerning hazardstotheenvironment.

Special Toxicity Statements- If aparticular
pesticideisespecidly hazardoustowildlife, that will
bestated onthelabel. For example:

*

Thisproductishighly toxictobees,

*

Thisproductistoxictofish,

*

Thisproductistoxictobirdsandother wildlife.

Thesestatementsad ert youtothespecial hazards
that useof theproduct may pose. They shouldhelp
youchoosethesafest product for aparticularjoband
remindyoutotakeextraprecautions.

General Environmental Statements- These
statementsappear onnearly every pesticidelabel.
They are reminders of common sense actions to
followtovoid contaminatingtheenvironment. The
absenceof any or all of these statements does not
indicate that you do not have to take adequate
precautions.

Sometimesthesestatementsfollow a“ specific
toxicity statement” and provide practical stepsto
avoidharmtowildlife. Examplesof genera environ-
mental stlatementsinclude:

*

Donot apply whenrunoff islikely tooccur,
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Do not apply when weather conditionsfavor
driftfromtreated areas,

Donot contaminatewater by cleaning of equip-
ment or disposal of wastes,

Keep out of any body of water,
Donotallow drift ondesirableplantsor trees,

Do not apply when beesarelikely tobeinthe
area.

Physical or Chemical Hazar ds- Thissection
of thelabd will tell you of any special fire, explosion,
or chemical hazardstheproduct may pose.

Forexample:
*  Flammable - Do not use, pour, spill, or store
near heat or open flame. Do not cut or weld
container.

Corrosive- Storeonly inacorrosion-resi stant
tank.

NOTE: Hazardstatements(hazardstohumansand
domesticanimals, environmenta hazards, andphys-
cal-chemical hazards) arenot locatedinthesame
place on al pesticide labels. Some newer labels
grouptheminabox under theheadingslistedabove.
Other [abelsmay listthemonthefront panel beneath
thesignal word. Still other labelslistthehazardsin
paragraphformsomewhereel seonthelabel under
headings such as “Note” or “Important”. You
shouldsearchthelabe for stlatementswhichwill help
youapply thepesticidemoresafely andknowledge-
ably.

Reentryor Restricted Entry I nterval State-
ment - Somepesticidelabel swiththesignal word
DANGERor WARNING (especially cholinester-
ase-inhibiting pesticides) containareentry precau-
tion. Thisstatement tell syou how muchtimemust
passbeforepeoplecanreenter atreated areawith-
out appropriateprotectiveclothing. Thesereentry
intervals are set by both EPA and some states.

Reentry interval sset
by states are not al-
wayslistedonthela-

it is a violation of Federal law to
use this product in @ manner
inconsistent with its tabeling.

bel:itisyourrespon- | REENTRY STATEMENT
shil itytodeter mineif Do not enter area within five days
onehasbeensat. This after application.

istrue for al except

agricultural products. BeginningonApril 15,1994,
newly labeledagricultura productswill haveamini-
mum 12 hour reentry interval . Agricultural workers
arealsospecially protected by theWorker Protec-
tion Standard (WPS). The WPS mandates that
agricultural workers be warned of reentry entry
intervalsboth verbally and by acentrally located
writtenwarning. Itisillegal toignorereentry inter-
vds.

Theminimumlegal protectiveclothingfor early
reentry followingagricultural andother outdoor tregt-
mentsis.

*

Long-deevedshirt,
Long-leggedtrousersor coverals,
Hat,

Sturdy shoeswith socks.

Gloves are suggested. For early reentry in
enclosed areas, arespirator may benecessary.

Thereentry statement may beprintedinany one
of several placessuchasunder “ General Informa-
tion”,“Directionsfor Use,” etc.

If noreentry statement appearsonthelabel oris
set by your state, then you must wait at | east until
spraysaredriedor dustshavesettled beforereenter-
ing or allowing others to reenter a treated area
without protectivec othing. Thatistheminimumlega
reentryinterval.
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Storage and Disposal - All pesticide labels
containgeneral instructionsfor theappropriatestor-
ageanddisposal of thepesticideanditscontainer.
Stateandlocal lawsvary considerably, sospecific
instructionsusually arenotincluded. Typical state-
mentsinclude:

*

Not for useor storagein or around thehome,

Storeaway fromfertilizers, insecticides, fungi-
cides, and seeds,

Store at temperatures above 32°F (0°C),
Donot reusecontainer,

Do not contaminate water, food or feed by
storageanddisposal,

Opendumpingisprohibited,

Triplerinseandoffer thiscontainer for recycling
or reconditioning, or disposein an approved
landfill or bury inasafeplace,

Useexcessor disposeinaapprovedlandfill or
buryinasafeplace,

Donotreusebag. Burnor buryinasafeplace.

Y oushouldtry todeterminethebest storageand
disposal proceduresfor your operationandlocation.
Thesestatementsmay appear inaspecial section of
the label titled “ Storage
and Disposal” or under
headingssuchas” Impor-
tant,” “Note,” or “Gen-

eral Instructions.” For 'DANGER] [
additional informationon Pesticide
proper pesti cidedisposal . Storage ,
andstorage, contact your

stateregulatory agency. @%]

Directionsfor Use- Theinstructionsonhowto
usethepesticidearethebest way you canfindthe
right way toapply theproduct.

Theuseinstructionswill tell you:
*  the pests which the manufacturer claims the
productwill control. (Federa lawlegdly alows
you to apply a pesticide against a pest not
specifiedon thelabelingif theapplicationisto
acrop, animal, or sitewhich thelabeling ap-
proves, but your state may not permit such a
use.)

thecrop, animal, or sitethepproduct i sintended
toprotect,

inwhat formtheproduct shouldbeapplied,
theproper equipment to beused,

how muchtouse,

mixingdirections,

compatibility with other often-used products,

phytotoxicity and other possibleinjury or stain-
ingproblems,

wherethematerial shouldbeapplied,
whenitshouldbeapplied.

L abelsfor agricultural pesticidesoftenlistthe
least number of dayswhichmust passbetweenthe
last pesticide application and harvest of crops, or
daughter, or grazingof livestock. Theseareintervals
set by EPA toallow timefor thepesticideto break
downintheenvironment. Thispreventsillegal res-
duesonfood, feed, or animal productsandpossible
poisoningof grazinganimals. Thisinformationmay
appear as a chart or it may be listed just after
applicationdirectionsfor thetarget cropor animal.
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ReadingthelL abel. Beforeyou buy apesticide,
readthelabel todetermine:

*  whetheritisthepesticide
youneedfor thejab,

*  whether thepesticidecan
be used safely under the
applicationconditions.

Beforeyoumixthepesticide,
readthelabel todetermine:

*  what protectiveequipmentyoushould use,

*  what thepesticidecan bemixedwith (compat-
ibility),

*  how muchpesticidetouse,
*  themixingprocedure.

Before you apply the pesticide, read the label to
determine:

*  what safety measuresyoushouldfollow,

*  where the pesticide can be used (livestock,
crops, structures, etc.),

* whentogpply thepesticide(includingthewaiting
periodfor cropsandanimals),

*  howtoapply thepesticide,

*  whether thereareany restrictionsfor useof the
pesticide.

Before you store or dispose of the pesticide or
pesticidecontainer, readthel abel todetermine:

*  whereand howtostorethepesticide,

*  how todecontaminateand disposeof thepesti-
cidecontainer,

*  wheretodisposeof surpluspesticides.

SELF STUDY QUESTIONS

1. Thelabel orlabelingof apesticideisanofficia
andlegal document approved by EPA.

T() F()

2. Thelabel onthecontainer may not haveall the
registered usesandthecompl etedirectionsfor
proper and saf euseof apesticideformul ation.

T() F()

3. Thebest applicator referencefor directionson
how touseagiven pesticideishisrecordsof past
yearsuse.

T() F()

4. Threenamesof apesticidesometimesappear on
thelabeling- thetradename, thechemical name,
andthecommonname. Of thesethreenamesfor
a pesticide, the name that is most frequently
missingisthe:

A) tradename.
B) chemicd name.
C) commonname.

5. Thenameof thepesticidethat most accurately
identifiestheactiveingredientsisthe:

A) tradename.
B) chemicd name.
C) commonname.

6. Thenameof thepesticidewhichmostaccurately
identifiestheformulationisthe:

A) tradename.
B) chemicd name.
C) commonname.
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7. Ifthelabdl statesthat apesticidemay bemixed

withother pesticidesand/or fertilizeritissaidto:

A) beabroad spectrum pesticide.
B) becompatible.

C) haveasynergisticaction.

D) beanadditive.

8. Thesigna word(s) for moderately toxic pesti-
cidesis:

A) Danger, Poison.

B) Warning.

C) Caution.

D) Keepoutof thereachof children.

9. Theinformationonthepesticidelabe!:

A) givesthedateof manufactureand/or packaging.

B) isgoodforaslongasthecontainer lasts.

C) givesthenecessary, specid storageinstructions
forthepesticideformulation.

10. Thedirectionsonthepesticidelabeling states:
A) howmuchpesticidetobuy.

B) thedosageratetouse.
C) thestoragelifeof thechemical.

ANSWERKEY

1 7T 5 B 9 C

2 T 6. A 10. B
3 F 7 B

4 C 8 B

LABEL QUESTIONS
(Refer tolabel on following pages)

1. The common name of the activeingredient in
Furadanis:

A) Furadan.

B) Carbofuran.

C) 2,3-Dihydro-2,2-dimethyl-7-
benzofuranylmethylcarbameate

2. TheEPA registrationnumber for Furadanis:

A) 279-3023.
B) 15G.
C) 279-.

3. Thesigna wordfor Furadan15Gis:

A) Warning.
B) Keepoutof Reachof Children.
C) RedtrictedUsePesticide.

4. Within10monthsuseof thisproduct, itwouldbe
unacceptabletoplant:

A) grapes.
B) peppers.
C) pess.

5. Applicatorsand other handlersmustwear:

A) atleastashort-deevedshirt.
B) longpants.
C) non-waterproof gloves.

6. Concerningtheuseof Furadan 15G, al of the
followingaretrueexcept thatitmay:

A) beusedonLongldland,N.Y..
B) not beused oncorn.
C) notbeusedonsorghum.
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7. Thisproduct shouldbestored under thefollow-
ingconditions.

A) acool, dry place.
B) awarm,dry place.
C) warm,humidplace.

8. Tocontrol nematodesoncucumbersinFlorida,
one should apply Furadan 15G at a rate of
poundsper __linear feet of row:

A) 2:500
B) 3;800
C) 1.5;1000

ANSWERKEY

1.b 2.a 3.a 4.c
5.b 6.a 7.a 8.c
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Code 3669 [ RESTRICTED USE PESTICIDE Net Weight

Due To Avian Toxicity

For retail sale to and use only by certified applicators, or persons under their direct supervision and
only for those uses covered by the certified applicator's certification.

'STATEMENT OF PRACTICAL TREATMENT

If swallowed: Drink 1 or 2 lasses of water and induce vommng by
2" touching back of throat wij /fl 8 Do ot induce vomiting or give any-
lnsect|CIde— thing by mouth to an u9 ?/f " Get medical attention.

_If in eyes: Flush or at least 15 minutes. Get medica!

N e m at i c i d e ;":: t::t?n W ﬁ Mézly with soap and water.

For Agricultural or Commercial Use Only ,:"‘t'd‘:“‘%//////,,
ote 1o

"EPA Reg. No. 279-3023 EPA Est. 279- ! Versg;jegi

’f’///

Carbofuran is an N- methyl carbamate and a
edferase inhibitor. Do not use oximes such as 2-PAM,
g 2 mg. atropine intramuscularly. According to clinical
tinue_until signs of atropinization occur (dry mouth or dilat-
If in eye, instill one drop of homatropine.

Se,

Active Ingredient: '//// eddf@ .
*

| Cellrbofu(;.an S et ;50 ”///"”/l/////fpr Emergoncy Assistance Call (800) 331-3148

nert Ingredients: .............cccoco v, ’ ///// See Side Panel For Additional Precautionary Information.

“*2,3-Dihydro-2,2-dimethy!- 7-benzofuranylmethylcarbamat / / % /////
W '//,,,,, ’///,, PRECAUTIONARY STATEMENTS

/////// //// Hazards to Humans (and Domestic Animals)
KEEP OuUT OF REACH W gg;gma%s if swallowed. May be fatal or harmful as a result of skin or eye

///// contact or by bieathing dust. Causes cholinesterase inhibition. Warning
W A ///// symptoms of pcisoning include weakness headache, sweating, nausea
vomiting, diarrhea, tightness in chest, blurred vision, pinpoint eye pupils.

U ////// abnormal flow of saliva, abdominal cramps, and unconsciousness. Atro-

//// pine sulfate is antidotal.
% Personal Protective Equipment:
Applicators and other handlers must wear: long-sleeved shirt and long

pants, waterproof gloves, shoes plus socks, and a dust/mist filtering
respirator (MSHA/NIOSH approval number prefix TC-21C).

///

* Si usted no entiende Ia/ busque a algulen para que se la

_expligue a usted en detall you do not understand the label, find
someone to explain it to you d etail.)

 Foliow manufacturer's instructions for cleaning/maintaining PPE. If no
such instructions for washables, use detergent and hot water. Keep
and wash PPE separately from other laundry.

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 speci-
fied in the WPS.

User Safety Recommendations:
- . Users should:

FMC Corpora‘[lon * Wash hands before eating, drinking, chewing gum, using'

Aaricul | Ch ical G tobacco or using the toilet.
Pﬁli IC(l;jl t:.lrﬁ o :mlca 3 roup * Remove clothrllrlug immedlatelyI if pEftICIde gets inside. Then

ila i 191 wash thoroughly and put on clean clothing.
e p a 910 * Remove PPE immediately after handling this product. Wash

4/94 outside of gloves before removing. As soon as possible,
wash thoroughly and change into clean clothing.
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Environmental Hazards

This pesticide is toxic to fish, birds and other wildlife. Birds feeding on
treated areas may be killed. Birds killed by carbofuran pose a hazard to
hawks and other birds-of-prey; contact your state wildlife agency or the
U.S. Fish and Wildlife Service upon finding birds or other animals that
may have been poisoned. Cover or incorporate granules in spill areas.
Runoff from treated areas may be hazardous to fish in neighboring areas.
Do not apply directly to water. Do not contaminate wells, wetlands or any
body of water by cleaning of equipment or disposal of waste.

Notice: It is a Federal offense to use any pesticide in a manner that
results in the death of a member of an endangered species.

The use of Furadan 15 G may pose a hazard to the following Federally
designated endangered/threatened species known to be found in certain
areas within the named locations.
Attwater's Greater Prairie Chicken—Texas counties including:
Aransas, Austin, Brazoria, Colorado, Galveston, Goliad, Harris,
Refugio and Victoria
Aleutian Canada Goose—California counties including Colusa,
Merced, Stanislaus and Sutter
Kern Primrose Sphinx Moth—Walker Basin of Kern County,
California.

This product may not be used in areas where adverse impact on the
Federally designated endangered/threatened species, noted above, is
likely. Prior to making applications, the user of this product must deter-
mine that no such species are located in or immediately adjacent to the
area to be treated. If the user is in doubt whether or not the above named
endangered species may be affected, he should contact either the
regional U.S. Fish and Wildlife Service office (Endangered Species Spe-
cialist) or personnel of the State Fish and Game office.

Carbofuran is a chemical which can travel (seep or leach) through soil
and can contaminate ground water which may be used as drinking water.
Carbofuran has been found in ground water as a resuit of agricultural
use. Users are advised not to apply carbofuran where the water table
(ground water) is close to the surface and where the soils are very
permeable, i.e., well-drained soils such as loamy sands. Your local agri-
cultural agencies can provide further information on the type of soil in
your area and the location of ground water.

DIRECTIONS FOR USE

It is a violation of Federal law to use this product in a manner inconsis-
tent with its labeling.

Do not use this product on Long Island, N.Y. Do not use this product on
corn or sorghum after 8/31/94.

Do not apply this product in a way that will contact workers or other per-
sons, 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 reguiation.

AGRICULTURAL USE REQUIREMENTS

Use this product only in accordance with its labeling and with the
Worker Protection Standard, 40 CFR part 170. This Standard con-
tains requirements for the protection of agricultural workers on
farms, forests, nurseries, and greenhouses, and handlers of agricul-
tural pesticides. It contains requirements for training, decontamina-
tion, notification, and emergency assistance. It also contains spe-
cific instructions and exceptions pertaining to the statements on this
label about personal protective equipment (PPE), notification to
workers, and restricted-entry interval. The requirements in this box
only apply to uses of this product that are covered by the Worker
Protection Standard.

Do not enter or allow worker entry into treated areas during the
restricted entry interval (REI) of 48 hours.

Exception: if the product is soil-injected or soil-incorporated, the
Worker Protection Standard under certain circumstances, allows
workers to enter the treated area if there will be no contact with any-
thing that has been treated.

PPE required for early entry to treated areas that is permitted under
the Worker Protection Standard and that involves contact with any-
thing that has beeq tl'eated, sdJch as Fﬁlanls, soil, or water, is:
Coveralls, waterproof gloves, and shoes plus socks,

Notify workers of the application by warning them orally and by
posting warning signs at entrances to treated areas.

'STORAGE AND DISPOSAL

Pesticide Storage
Do not store in or around the home.

Keep out of reach of children and animals. Store in original con-
tainers only. Store in a cool, dry place and avoid excess heat.
Carefully open containers. After partial use, fold and roll back
bags, clamp and close tightly. Do not put concentrate or dilute
material into food or drink containers. Do not contaminate other
pesticides, fertilizers, water, food or feed by storage or disposal.

In case of spill, avoid contact, isolate area and keep out animals
and unprotected persons. Confine spills. Call FMC: (800) 331-
3148,

To confine spill: If liquid, dike surrounding area or absorb with
sand, cat litter or commercial clay. if dry material, cover to prevent
dispersal. Place damaged package in a holding container. Identify
contents.

Pesticide Disposal

Pesticide wastes are acutely hazardous. Improper disposal of
excess pesticide, spray mixture, or rinsate is a violation of Federal
law. If these wastes cannot be disposed of by use according to
label instructions, contact your State Pesticide or Environmental
Control Agency, or the Hazardous Waste representative at the
nearest EPA Regional Office for guidance.

Container Disposal

Completely empty bag into application equipment. Then dispose
of empty bag in a sanitary landfill or by incineration, or, if allowed
by S':ate and local authorities, by burning. If burned, stay out of
smoke.

'General Use Instructions

Cover or incorporate granules in spill areas.

Do not plant with any crop other than alfalfa artichokes bananas, barley
coffee, corn (field pop or sweet) cotton cranberries, cucurbits (cucum-
bers, melons, pumpkins, squash), flax, grapes, non-bearing fruit, oats,
ornamentals, peanuts, peppers, potatoes. rice, seed crops (Bermuda-
grass, spinach), sorghum, strawberries, soybeans, sugar beets, sugar-
cane, sunflowers, tobacco, or wheat for at least 10 months following use
of this product.
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_ Cranberries—Washington Only
- T

Insects Rate of Method of
Controlled Application Application
Black Vine Weevil 13.3 Spread granules uniformly
Pounds per |over soil surface using a rotary
acre spreader. Make one applica-

tion about June 15 to 25 and
‘repeat one month later. Incor-
porate granules by following
each application with sprinkler
irrigation.

"{ For use only on cranberry bogs that are sprinkler irrigated and are not
flooded for purposes of irrijation or harvest.

Do not apply within 60 day s of harvest.

Cucurbits (Cucumber, Melons, Squash, Pumpkins)—Southeastern
- States Only

Insects Rate of ~ Method of
Controlled! Application Application
Nematodes (Dagger, 1% pounds |Apply in a 12 to 15 inch band

Lesion and Root-Knot) |per 1,000|and incorporate into the top 3
linear feet]inches of soil.

of row | - |
- Pine Seedlings in Pine Progeny Tests

Insects Rate of " Method of

Controlled Application Application
" | Pales Weevil 7 grams (% |Apply at transplanting. Distrib-
Pitch-Eating Weevil teaspoon)|ute the granules in a 6 inch
Nantucket Pine Tip Moth  |per radius on the soil around each
Pitch Pine Tip Moth seedling seedling. Cover granules with

50il.

Do not use at transplanting if seedlings were treated with Furadan 4F
slur+y root dip.

Note: FMC will sell this product in conformity to volume limitations agreed
to with EPA.

~ Dealers Should Sell in Original Packages Only.

Terms of Sale or Use: On purchase of this product buyer and user agree
to the following conditions:

Warranty: FMC makes no warranty, expressed or implied, concerning
the use of this product other than indicated on the label. Except as so
warranted the product is sold as is. Buyer and user assume all risk of
use and/or handling and/or storage of this material when such use and/
or handling and/or storage is contrary to label instructions.

Directions and Recommendations: Follow directions carefully. Timing
and method of application, weather and crop conditions, mixture with
other chemicals not specifically recommended and other influencing
factors in the use of this product are beyond the control of the seller and
are assumed by the buyer at his own risk.

Use of Product: FMC’s recommendations for the use of this product are
based upon tests believed to be reliable. The use of this product being
beyond the control of the manufacturer, no guarantee, expressed or
implied, is made as to the effects of such or the results to be obtained if
not used in accordance with directions or established safe practice.

Damages: Buyer’s or user’s exclusive remedy for damages for breach of
warranty or negligence shall be limited to direct damages not exceeding
the purchase price paid and shall not include incidental or consequential
damages.

Furadan and FME€—FMC Trademarks (3669-10/2/92-A)
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CHAPTER SIXTEEN

APPLICATION OF PESTICIDES

L earning Objectives

*  Recognizethevarioustypesof sprayers, foggers
andother appli cationequipment andtheir acces-

sories.

Understandtheadvantagesof thedifferenttypes
of equipment and how tocalibrateand usethem.

Calculatesiteareas.

Determinehow muchpesticideisrequiredforan
applicationandcalculatethedilutionrate.

Today’ sagriculturerequiresmodernequipment
toapply avariety of pesticides. Pesticidesmay be
applied as sprays, dust, granules, gases (vapors),
fogs, baits, rubs, or dips. Thevast array of equip-
ment onthemarket must bematchedtothepesticide
materia aswell asthesizeandtypeof jobtobedone.
Tomakeaneffective, safe, andefficient application;
theequipment must beproperly sel ected, operated,
calibrated, and maintained. To obtained desired
control without harmingtheenvironment, [abel direc-
tionsmust beread andfollowed.

Thetargetistheareaor itemtobetreated. Itmay
beaspot, suchasapatchof thistlesinapasturefield.
It may beanentirefield, suchasweedsincorn. The
target may beaband, suchasin-row treatment for
cornrootworm; or it may alsobeanenclosure, such
asagreenhouseor grainbin. Sometimesthetarget
may beananimal, fruit or shadetrees, grapevines, or
turf; whileother timesthetreatment may bedirected
at awaterway, afenceline, adriveway, or aditch.

APPLICATION EQUIPMENT

Theequipment or device used must apply the
pesticidetothetarget at theproper rate. Information
onthelabel specifiestheproper dosageand some-
timessuggeststheappropriateequipment for useof
thematerial. Theapplicationequipment canbean
aerosol can, hand equipment, or power equipment,
includingaircraft. Theequipment may becarried,
towed, or self-propel led.

Themost commontypeof pesticideapplication
equipmentintheUnited Statesisthesprayer; nearly
90 percentof al pesticideisformul atedfor spraying.
A hydraulic(liquid) sprayer useswater asadiluent
andasacarrier for thepesticide, exceptinultralow
volumesprayingwherethepesticideisapplieddi-
rectly asformulated. In any case, pressure from
either apump or compressed gasor air isused to
atomizethespray mix atthenozzle. Hydraulicspray-
ersmay beusedtoapply most pesticides.

Theair-blast (or mist) sprayer usesbothwater
andair. Thepesticideisdilutedwithwater (except
withultra-low-volumespraying) aswiththehydrau-
licsprayer, but usesbothwater andair asacarrier.
Spray dropletsareformedwithhydraulicnozzles,
air-shear nozzles, or rotary nozzlesanddeliveredto
thetargetby anair stream(blast). Air-blast sprayers
aretypically usedfor diseaseandinsect control on
fruits, vegetabl es, Christmastrees, and shadetrees.

Special applicatorsaredesignedtoapply pesti-
cidesformulatedasgranul esineither bandor broad-
cast patterns. Band appli catorsareoften combined
withplantingor cultivatingequipmenttoplaceaband
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of pesticideover arow. Broadcast applicatorsmay
also be combined with a disk or harrow when
incorporation (mixing) withthesoil isdesired.

HydraulicSprayers- Hydraulicsprayersare
usedfor spot, band, broadcast, and specimen spray-
ing. Thesprayer may haveoneor severa nozzleson
aboomorinacluster, andthey may bepermanently
mounted or hand held. Hydraulic sprayers are
usually powered and canbetowed, self-propel led,
or mounted onother equipment, includingaircraft.
However, for smal jobsahand-carried compressed-
air backpack sprayerisoftenused.

Sincehydraulicsprayersusewater todiluteand
carry thepesticide, atank isnecessary tocontainthe
spray mix. The tank should be large enough to
eliminate frequent refills but not so large that the
weight (whenfilled) becomesaproblem. Thetank
shouldbemadeof or coatedwithamaterial that does
not corrodeand can beeasily cleaned. Corrosion
anddirt oftenclogscreensandnozzlesandtherefore
increasewear. Largetanksshould haveanopening
inthebottomtoaidcleaninganddraining. A largetop
openingisuseful forfilling, cleaning, andinspection;
however, theopening shouldhaveawater tight cover
toprevent spillage. If awettablepowder isused, the
tank should haveanagitator, either jet or paddle, to
ensureuniformmixing of thepesticideand water.
Constant mixing producesauniformspray mixture
(suspension) andanevenapplicationof chemicals.

Air-blagt Sprayer s-Withair-blast (mist) soray-
ers, thepesticideisalsomixedwithwater. Tank and
agitationrequirementsares milar tothoseof hydrau-
lic sprayers. The spray mix isalso atomizedinto
dropletswithnozzlesor similar devices.

Thedifferenceisthat ahighvolumefanisusedto
produceanair streamthat carriesthedropletstothe
targetarea. Thefandisplacesairinthetreeor space
being sprayed; theair fromthesprayer carriesthe
spray droplets. Thedropletsaredeposited onthe
target, usually treesor row crops, accordingto plant
Size, shape, anddistancefromthesprayer.

Windisthebiggest problemwithair spraying.
Uniformcoverageisvery difficultinwindsover 5
milesper hour. Many peopleoperateat night or very
early inthemorningtotakeadvantageof thegener-
alycamerairconditions. Also, therdativehumidity
ishigher at night; thisslowsevaporationof thesmall
droplets, especialy important withlow-volumeap-
plication.

Nozzlesd ectioniscritica for air-blast sprayers.
Themost commonusesof air-blast sprayersarefor
disease and insect control and for plant growth
regulation. Theseapplicationsrequireafinespray to
ensurelargenumbersof dropletsfor completecov-
erage. For thisreason, air sprayersare normally
equippedwithconenozzletipsor air-shear nozzles.

Sprayer Pumps-Hydraulicsprayersusually
haveroller, centrifugal (impeller), piston, or dia-
phragmpumps. Sincemosthydraulicfarmsprayers
areboom sprayersfor weed control andlow pres-
sureisadequate, roller and centrifugal pumpsare
very popular. Weed sprayingisusually doneat 10
to 40 psi (pounds of pressure per square inch).
Wherewettablepowdersareused, thecentrifugal
pumpisespecially good becausewear isrelatively
slow and there is plenty of flow capacity for jet
agitation.

Most air-blast sprayershavepiston, digphragm,
or multistagecentrifugal pumpsto producethenec-
essary high pressure. Any of these will handle
wettablepowderswithminimumwear. Anexcep-
tiontothehigh pressurepumpisthosesprayerswith
air-shear nozzleswherethelow pressurerequire-
ment makesasi ngle-stagecentrifuga pump practi-
cdl.

Roller pumps-arewidely usedbecauseof their
lowinitid cost, widerangeof pressures(availableup
t0300ps), andbecausethey canbedirectly mounted
on atractor power take off (PTO) shaft. Their
volumeisadequatefor most weed spraying needs.
Roller pumpswear relatively fast, especialy when
pumping abrasiveformulations. However, rebuild-
ingkitsareavailabletoreplacetherollers, gaskets,
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and in some cases, the seals. Rebuilding aroller
pumpisaneasyjobthat canusualy becompletedin
about half anhour usingsimpletools.

Centrifugal pumps- Althoughinitially some-
what moreexpensive, centrifugal pumpsarelonger
lasting. Sincethepressureisproducedby animpeller
rather than onepart moving against another, wearis
much slower thaninroller or piston pumps, espe-
cialy withwettablepowders. Centrifugal pumps
have high volume capacity (upto 125 gallons per
minute) but their low pressureslimitthemtoapplica-
tions of 50 psi or less (for single impeller units).
Centrifugal pumpsmust operateat rated speedsto
produce rated volume and pressure. Centrifugal
pumpsarebuilttooperateinthe2,500t04,000rpm
range. Therefore, they cannot bedirectly mounted
on aPTO shaft, but must be driven with a speed
increaser. Or thepump may bedrivenby adirect-
connected hydraulicmotor operatedfromthetractor
hydraulicsystem. A motor will maintainauniform
pump speed and output andfreethetractor PTOfor
other purposes. Sinceperformanceof thesepumps
ispoor whentheinletisrestrictedinany way, the
inlinescreenshouldbeplacedintheoutl et (pressure)
line of the pump rather than using screensin the
suctionline. Thediameter of theinlet lineshouldnot
bereduced.

Piston pumps- arehighpressureunitsoperating
at upto600ps or more. They arewear resistant but
low in volume and high in purchase cost. Piston
pumpscanoperateat PTO speeds, butthesizeof the
multi-cylinder model s(for higher volumes) may not
permit direct mounting. Piston pumps often are
powered by separate gasoline engines, however,
they can be mounted on the sprayer and driven
through aPTO shaft. A piston pump producesa
pul sating output soasmall surgetank should beused
to smooth out the pulses. These pumpsshould be
used where high pressure is needed, such as a
handgun for shade tree spraying or sprayers for
insecticidesandfungicides.

Diaphragm pumps - are also high pressure
pumps with operating pressures, capacities, and
initial costssimilar tothoseof piston pumps. They
havebecome popular intheUnited Statesafter an

earlierintroductioninEurope. Many of thenew high
pressure sprayers are equipped with diaphragm
pumpsbecause maintenanceiseasier andlessex-
pensive. Replacement of diaphragmsisthe most
common repair and it can be done by the sprayer
operator, oftenwithout removingthepumpfromthe

sprayer.

Sprayer Nozzles- Nozzlesareavery important
part of a sprayer. They control the amount of
material applied, theformationof thedroplets, the
distribution of thedroplets (pattern), and thusthe
uniformity of gpplication.

Nozzletipsareavailableinvariousmaterials
including brass, plastic, stainlesssteel, and ceramic.
Wear destroysthe proper working of anozzle, so
wornnozzlesshouldbereplaced. Toreducewear
rates, especially withwettablepowders, usenozzle
tipsmadeof ahard, wear-resistant material suchas
hardened stainlesssteel or ceramic. Thepurchase
priceismore, butinthelongrun, nozzlesof hardened
stainlesssted and ceramicmay bebetter thanbrass
becauseof theirlonglife. Brasstipsshouldnever be
used to apply the abrasive wettable powders be-
causethey wear toofast.

Nozzlesdeterminespray patterns. Theflat-fan
nozzle, forinstance, producesafairly coarsesprayin
afan patternthat providesuniformity with proper
pattern overlap along aboom. Itiswell suitedto
most weed control practicesand thoseinsecticide
applications where foliage penetration is not re-
quired. Flat-fannozzlesproducepatternswithvari-
ousspray angles. A wideanglenozzle, forinstance,
can be operated closer to the ground to minimize
drift. Normal operating pressurefor aflat-fannozzle
iIs20to40ps. A newer flat-fantipisavallabletohelp
minimizedrift; thenozzleoperatesat 15t0 20 ps but
providesapproximately thesamefananglesandflow
rates. Alsoavailableisanextended pressurerange
flat-fantipthat operatesat 15ps tominimizedriftand
upto60 psi tomaximizecoverage.

Flooding-fan spray nozzles can spray awide
swath while operating closeto the spray surface.
Thesenozzlesarenormally placedat 40-inch spac-
ingsonaboom. Operatingat 10to20 ps onaboom,
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thenozzlesproducepatternsthat areres stant todrift
and satisfactory for broadcast distribution of herbi-
cides. Itisrecommended, however, that atleast 30
gallonsof carrier per acre be used when applying
contact herbicides. Theflooding-fannozzleisalso
ideal for applying postemergencechemicalstothe
row middle of growing crops because of the low
dischargeleve.

Both the hollow and solid cone nozzles are
designedtooperateat high pressure(40to400psi)
andbreak thespray intosmall droplets. Thisdesign
provides more complete coverage of the sprayed
area, however, the production of smaller, lighter
dropletsincreasesthelikelihood of fogging or drift-
ing. Conenozzlesaregeneraly usedforinsecticides,
fungicides, and growthregul atorswherecompl ete
coverageandfoliagepenetrationareneeded.

Air-shear nozzlesuseahighspeedair streamto
breaktheliquidintodroplets. Thesenozzlesareused
withanair-blast sprayer withhighspeed (170t0190
mph) air delivery. Itisimportant that thehighair
speed bemai ntainedfor good atomi zati on.

With hydraulic nozzles, thesize of thenozzle
orifice (opening) and the pressurecontrol thedis-
chargerateof eachnozzle. Boomscanbeequipped
withtipstoprovidefrom2to 150 gallonsper acre
depending on nozzle size, spacing, pressure, and

drivingspeed.

Thebest nozzlearrangement for broadcast ap-
plicationisuniformly spacedtipsonaboom. This
setup canprovidetheuniformapplicationrequired
for goodweed control. Adjusttheboomheight so
patternsoverlap on each side (about 40 percent of
spacing between the nozzlesfor flat-fans and 50
percentforflooding-fans). Forexample,if theflatfan
nozzlesare 20 inches apart, the adjacent patterns
shouldoverlap8inches.

Clustersof nozzlesdonot providegooddistribu-
tion, evenin still air. A dlight wind can produce
seriouspatterndistortionanddrift problems. Oneof
thefew placesthey may beusediswhereyouwant
tospray past obstructions, suchastreesinapark or
fenceline.

Singlenozzlesor uptofour inagroup may be
handheldinagunarrangement. Thegunmay havea
pistol valvefor on-off control. Theseareused for
spot treatment of weeds, treeand shrub spraying, or
animal treatment.

Granular Applicator s- Granular applicators
areavailablefor either band or broadcast applica-
tion. They may beoperated asseparateunitsbut are
oftenattachedto other equipment suchaspl antersor
disks,combiningtwooperations. They usualy have
gravity feed, arotatingfeedval veor agitator, andan
adjustableopeningtoregulateflow. Granular formu-
lationsaremanufacturedfor direct applicationwith-
outmixing. Refill timeisshort sinceextragranules
canbetakentoatreatment site.

Granular broadcast applicator on disk

Band applicatorsusehosesor tubeswithdeflec-
tors on the bottom; broadcast applicators use a
systemof tubesand deflectorsor aspinner tospread
thegranules. Thespinner unitsareconvenienttouse
aroundtrees, especialy inorchards; however, they
shouldbeused only whenthereislittleor nowind.
Theapplicationrateisaffected by theground speed;
granulesize, shape, and density; field terrain; and
evenrelativehumidity andair temperature. Where
multiple band applicators are used on row crop
planters, eachindividua unitmustbecalibratedwith
thespecificmateria appliedtoensureaccurateap-
plication.

Dusters - Dusters account for a very small
percentageof al powered pesticideapplicationequip-
ment. Their major use is for disease and insect
control onvegetablesandfield cropsby small-scale
famers.

16-4




Dusters have three major parts. power unit,
hopper with an adjustable flow regulator and fan
distributionsystem. Thepower may comefroman
auxiliary engineor fromthetractor PTO.

Hoppersareavailableinvariousszes, theamount
of material they canhold dependsonthedensity of
the dust. Hoppers may have agitatorsto prevent
bridging over theopening. Theflow regulatorsare
adjustabletodeliver dust at ratesof 5to 50 pounds
per acre.

Centrifugal fansareusedinthedistributionsys-
tem. Because these fans must operate at 2,000 to
3,000rpm, they cannot bedirectly drivenfromthe
tractor PTO. Thedustisdistributedthroughhoses
with nozzlesontheends. Thenumber of nozzles
varieswiththeapplication.

A goodtimetoapply dustisearly morningwhen
thewindiscalmanddew helpsthedust stick tothe
plants. Donot attempt toapply dustinwindsgreater
than5milesper hour; thisisbothfor your protection
andtheprotectionof thesurroundingarea.

MISCELLANEOUS
APPLICATION EQUIPMENT

Additiona typesof applicationequipmentinclude:
*  Rubs, walk-through sprayers, and dippingvats
for controlling pestsonanimals

Bait dispensersfor control of rodents, insects,
and predators

Irrigationsystemsfor greenhousesandfieldcrops
Fertilizer spreadersfor pesticideimpregnated
fertilizer

EQUIPMENT MAINTENANCE

Pesticideapplicationequipment requiresmain-
tenancefor continued accurateand effectiveopera-
tion. Maintenancesavestimeand preventsfrustra-
tioningettingequipmentintoworkingorder thenext
season. Cleaningisthemastimportant maintenance

practice. Avoidcleaningand disposal problemsby
mixingonly theamount of Spray sol utionneeded, thus
endingthejobor day withanempty tank.

Appropriateprotectivecl othingand equipment
shouldbewornwhen cleaning or repairing equip-
ment; check |abel sfor any specificinstructions.

Cleaning Sprayers - After each day’s use,
sprayersshould beflushedwithwater insideand out
toprevent buildupof chemicals. Whenchemicalsare
changed or spraying iscompleted for the season,
cleanthesprayer thoroughly withacleaningagent.
Choosethewashingareacarefully toavoid contami-
nation of water supplies and injury to plants or
animals. Donot createstanding puddl esthat might be
access bletochildren, pets, farmanimals, orwildlife.

Thefollowingstepsaresuggestedfor thoroughly
cleaningasprayer:

1) Hosedowntheinsideof thetank and partialyfill
itwithwater. Flushthecleaningwater through
thenozzlesby operatingthesprayer.

Repeat step 1.
Removenozzletipsandscreens. Cleanthemin
strong detergent sol utionor keroseneus ngasoft
brush such asan old toothbrush. Avoidwire,
knives, or other hard objectsthat might scratch
theorifice.

Partialyfill thetank withwater andadd aclean-
ingagentandempty.

2)
3)

4)

CleaningGranular Applicatorsand Dusters
- Granular applicatorsand dustersmust becleaned
followinguse. Thefollowingstepsarerecommended:
1) Removeadll pesticidefromtheapplicator. Y ou
may haveto disassemblecertain partstodo a
thoroughjob.
Thoroughly cleantheins deof thehopper.
Cleanrusted or corroded partswith sandpaper,
emery cloth, or wire brush. Paint with rust
preventativeprimer and machinery paint.
Wipeinsdeandoutsidewithacoat of oil. Oil or
greasebearings, if appropriate.

2)
3)

4)
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5) Thoroughly cleanandail theflow control valve
andadjustment.

Cleanandoil any steel tubesthat wereused.
Wipe off ail that may come in contact with

granulesor dust.

6)

Prepar ationfor Stor age- All partsof asprayer,
especially thepump, shouldbeprotectedfromdete-
riorationduring storage. Cleanthesprayerinside
andout. If thesprayer hasnorubber parts, put new
or used motor oil (2to5gallonsfor largesprayers)
inthetank prior tofinal flushing. Asthewater is
pumpedfromthesprayer, theoil will leaveaprotec-
tivefilmontheinsideof thetank, pump, and plumb-
ing. Removenozzletipsand screensand storethem
inacan of light oil or kerosene. Place tape over
nozzleopeningsto prevent entry of dirt or insects.
Drainall partsthat arepronetofreezedamage.

If thesprayer containsrubber partsbut thepump
doesnot, disconnect the pump and put two table-
spoonsof oil ineachoutlet connection. If thepump
has rubber parts, use antifreeze or radiator rust-
inhibitorinstead of ail. Rotatethepumpshaft by hand
tocoat theinsidesurfaces.

Granular applicatorsand dustersthat arecleaned
accordingtotheinstructionswill beadequately pre-
paredfor storage.

Any equipmentwithanauxiliary engineshould
bepreparedforwinter storage. Thoroughly cleanthe
outsideof air-cooled engines. Either drainthefuel
system or add a stabilizer fluid to the fuel tank.
Remove spark plugs and pour one ounce of rust
preventativeoil intoeachcylinder. Turntheengine
shaftfour or fiverevol utionstodistributetheoil, but
donot starttheengine.

Check forworn, deteriorated, or broken parts;
order replacements early. Store equipment in a
clean,drybuilding.

EQUIPMENT CALIBRATION

Equipment is manufactured to be adjustable.
Charts or tables may be provided to guide the
operator in making the settings. However, these
ratesareonly approximateand may changedueto
particular Situations. A calibrationcheckissimply
making a check run on some known area and
measuring the amount applied with your chosen
equipment, materia , and adjustments.

Why do a calibration check?
*  Because every production cost isimportant.
Chemicalsneedtobeappliedat theproper rate
tobeeffective. Toolittlepesticidemay fail to
control thetarget pest. Toomuch pesticidecan
resultindamagetothetreated plant, animal, or
surface; can produceillegal residues; and can
cause adverse effectsto the environment and
nontargetorganisms.

Because catalog data for nozzles and other
equipment may not be accurate in your field
conditionsduetogaugeerror, whedl dip, speed-
ometer error, andfrictionloss.
Becauseapplication of apesticideat agreater
thanthespecifiedrateisillegal .

Investingtimeincalibrationistimewel | spent.
Accuratecdibrationtodeterminetheactud applica
tionratewithyour particular operating conditionsis
important for economics, efficiency, andsafety. The
methods suggested below have proved to berea-
sonably accurateandeasily done.

Boom Sprayer s- Thefollowingcleaningand
calibrationstepsarerecommended beforeyouusea
boomsprayer:

1) Checktobesurethat all nozzlesarethesame,
are made by one manufacturer, and havethe
samepart number.

Thoroughly clean all nozzles and screens to
ensureproper operation.

2)
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3) Check the uniformity of spray patterns of all
nozzles. Check thevolumeof ddlivery by placing
similar containersunder eachnozzle. All con-
tainers should fill a the same rate. Replace
nozzlesthat do not haveuniform patternsor do
notfill containersat thesamerate.
Selectanoperatingspeed (generaly 3to5mph).
Note the tachometer reading and gear used.
When spraying, be sureto usethe same speed
usedfor calibrating.
Selectanoperatingpressure. Adjust pressureto
desired psi while pumpisoperating at normal
speedandwater isactually flowingthroughthe
nozzles. Thispressureshouldbethesameduring
calibrationandfield spraying. Caution: High
pressuremay increasedrift.

4)

5

Either aspecial calibrationjar orahomemade
onecanbeusedtocalibrate. If youbuy one, carefully
followthemanufacturer’ singtructions. Any quartor
larger container, suchasajar or measuring cup if
markedinfluid ounces, canbeeasily used.

M akeaccuratespeed and pressurereadingsand
jar measurements. Make several (three to five)
checks. Keepinmindthat you arecollectingless
thanaquart of liquidtomeasurean applicationrate
of several gallonsper acrefor many acres.

1) Measureacourseaccordingtonozzlespacingas
folows

Nozzlespacing (in) 12 16 20 24 28 32 36 40
Courselength (ft) 340255204 170146127113102

2) Measurethetimeinsecondsittakesthesprayer
to cover the measured distance at the desired
sprayingspeed. Averageseveral runs.

With the sprayer standing still, operate at se-
lected pressure and pump speed. Catch the
water from several nozzlesfor the number of
secondsmeasuredinstep 2.
Determinetheaverageoutput per nozzleinfluid
ounces. Theouncescollected per nozzleequals
thegallonsper acreappliedfor onenozzleper
spacing. If two(or three) nozzlesper pacingare
used, multiply theaveragenozzleoutput by two

3

4)

(orthree) toget thegallonsapplied per acre.

Band Spr ayer s- Follow themethod of calibra-
tion above. However, therates of application, as
well asfiguresgivenintablesby nozzlemanufacturers
arefor broadcast sprayingand must beadjustedfor
the particular band width and row spacing used.
Cd culatethenumber of gallonsapplied per sprayed
acreinthebandby usingthefollowingformula

Gallong/sprayed acre=

Gallong/fieldacrex Row spacing (in inches)

Band width (in inches)

For example, assumeapplicationis5galonsper
fieldacrein 12-inchbandson 36-inchrows. Therate
per sprayedacreis15galons(5gallonsx 36/12). In
other words, thespray isconcentrated onone-third
of thefieldacreage.

Air-blast Sprayers- Air-blast Sprayersmust
alsobecalibratedtoensureproper applicationrate.
Withlow volume (Iessthan 100 gallonsper acre)
spraying, uniformand accurateapplicationsareab-
solutely essential. Consultyour dealer for correct
nozzlesizeand placement onthemanifold. Anair-
blast sprayer can be checked using thefollowing

steps.
1) Selectaplot of known areasuch asanacreor
somepart of anacre. Do not uselessthan 1/4
acre. An acreis 43,560 sguare feet. In an
orchardyou can usetree spacingsasmeasure-
ments.

Fill sprayer tank full ortosomeknownlevel with
wateronly.

Spray check plot only, being careful nottolose
water by splashing.

M easuretheamount of water requiredtorefill
tanktopreviouslevel. Besureto park sprayer
Insameposition.

Calculatethegallonsper acre. Forexample, if
28 gallonsarerequiredto refill the tank after
sprayingal/2-acreplot, theapplicationrateis
56 gallonsper acre.

2)
3)

4)

5)
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Adjusting Sprayer Application Rates- After
completingacalibrationcheck, theapplicationrate
can beincreased by slowing thetravel speed, in-
creasingthepressure, or using nozzleswithlarger
orifices. For decreasingtheapplicationrate, speed
upthetractor, decreasethepressure, or usenozzles
with smaller orifices. Some sprayers have other
meansof adjustments;, check operator’ smanual.

Makeadjustmentsand repeat calibrationruns
until thedesiredrateof applicationisachieved. Then,
continually check therateasyoumaketheapplica-
tion. Changescanoccur.

AddingtheChemical - Theamount of chemical
needed per tankful dependson therecommended
applicationrateand theareayou cantreat per tank
of spray. Todeterminethenumber of treated acres
per tank, dividethetank capacity (gallons) by the
gpplicationrate(gallonsper acre). Multiply thenum-
ber of treated acres per tankful by the labeled
pesticiderateper acretofindtheamount of chemical
toaddtothetank. Refer tothesectionat theend of
themanua “ Conversionsand Cal culations’ for fur-
ther explanation and exampleson cal culating the
amount of pesticideformulation to addto aspray
tank or apply toagivenarea.

Granular Applicator s-Cdlibrationof granular
applicatorsmust bedonewiththeexact samemate-
rial thatistobeapplied. Therefore, thecalibration
methodmust providemeansfor collectingandweigh-
ingthegranules.

For broadcast applicators, select apl ot of known
area (an acre or less). Disconnect the spreading
mechanism (if oneisused) and attach acatchpan,
plasticor other bag, or any appropriatecontainer to
catch the granules. Operate the applicator at the
desired settings and ground speed with the same
pesticideto beapplied. Becareful to operateover
only themeasured plot andtocatch all thematerial
that flowsthroughtheunit.

For example, if you are spreading a 30-foot
swath and want to use a 1/4 acre plot, you would
drive 363 ft. [1/4 of (43,560 / 30)]. Assume you
catch and measure 10 pounds of granules. The
applicationratewouldbe40poundsof granules. The
applicationratewould be40 poundsper acre(10x
4). Adjust settling and rerun until desired rateis
achieved.

Since granular band applicators cover such a
small areq, itiseasier to calibrate by band or row
length. Disconnect thedrop tubesand collect the
granulesinabagor canwhileoperatingover 1,000
feet. Thegranulescollected should bemeasured by
wel ght S ncevolumemesasurementsmaly CaLiseerrors
dueto variation in settling of the materials. The
pesticidewill amounttoonly afew ounces; thiscan
beweighed onapostal scaleor anolonger needed
baby scale. Check theamount actually delivered
withtherecommendedrate. If therecommendation
isgiveninpounds per acrerather than ounces per
row length, refer to thetablefor conversion. For
example,if 7 poundsof chemical per acreisrecom-
mended on 38-inch rows, you should collect 8.1
ounces while your equipment moves 1,000 feet.
Adjust theapplicatorsand repeat calibrationruns
until thedesired delivery rateisobtained fromall
applicators.

Band Application of Granular
Pesticides

Row Spacing Row Length Wt (ounces)/ 1,000 ft of row

(inch)  peracre(fty 1Ib/A SIb/A 7ID/A 10Ib/A
20 26,136 061 31 43 61
24 21,780 073 37 51 73
28 18,669 086 43 60 86
30 17424 092 46 64 92
32 16,335 098 49 69 98
34 15374 104 52 73 104
36 14,520 110 55 77 110
38 13756 116 58 81 116
40 13,068 12 61 86 122
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Hint: Values in the columns can be added. For
exampl e, todeterminetheamounttocollectforals-
pound per acrerate, add theva ueinthe5-pound per
acrecolumntothevalueinthe 10-pound per acre.

Calibrationshouldberepeatedfor any changein
conditions (temperature, humidity, lot number of
granules), whenusingadifferentchemicd, drivingat
adifferent speed, or changingtheagitator speed.

FILLING AND MIXING
PESTICIDES

Some pesticides are used just as purchased.
Theseincludebaits, gardendusts, dry granular ma-
terials, those contained in pressurized cans, and
someliquid householdandlivestock sprays. How-
ever, most custom applicatorswill stock concen-
trated pesti cidessuch aswettablepowdersor emul -
sifiableconcentratesthat must bedilutedwithother
liquids beforeusing. Water isthe most common
liguid used. Thepesticideisadded tothe sprayer
tank duringfillingor at theareato betreated.

WheretoMix-Whenever possibleitisbest not
toaddthepesticidetothetank or thegranulestothe
hopper until just beforeyouareready toapply. This
isparticularly truewhenyouaregoing onajobthat
you have not checked previously. If the pest is
different thanyou expected, youarenot facedwith
theuseor disposal of atankful of thewrong pesticide
for theproblem. Ontheother hand, apest control
operator treating an apartment should not carry any
concentrateintotheapartment. Therefore, theappli-
cator may haveto mix thepesticidebeforehand.

SafePracticefor theApplicator - Theappli-
cator ismost likely to be dangerously exposed to
pesticideswhenmixingsincetheconcentratedforms
arebeinghandled. Liquid concentratesmay splash
ontheapplicator’ sskinorinhis/her eyesunlessthey
are protected. Chemicals may spill on clothing
wherethey may soak throughtotheskin, or expose
whoever handlestheclothinglater on. He/shemay
breatheparticlesfromhighly concentrated wettable
powders or from granules or dusts. It iseasy to
contaminate handsthen unintentionally carry the

pesticide to the mouth when smoking, eating, or
rubbinglipsoreyes. Itisespeciadlyimportantthatall
safety precautionscalledfor onthel abel befollowed
duringmixing. Never usebarehandswhenmixinga
highly toxicmateria orwhencleaningatank. Itisaso
important that soap, water and goodwashingfacili-
tiesbemaintainedat themixingarea.

Protect theEnvironment - Theenvironmentis
also easily harmed by carelessmixing and filling
procedures. If suction hosesarenot equippedwith
good anti-siphoning devicessuchascheck valves,
thespray mixturefromthetank may escapedownthe
hoseintothewater sourcestream, pond, or well. 1f
theagpplicator dlowsthetank torunoverwhenfilling,
theoverflow carryingpesticideswill usualy endupin
thewater sourceor astoxic puddlesontheground.
Theapplicator should never |leaveapieceof equip-
ment unattendedthat isbeingfilled.

Emptyand Rinse-“Empty” pesticidecontain-
ersarenottruly empty. Assoonasthey areemptied,
containerswithliquid pesticidesshould berinsed.
Rinsethe measuring cuptoo! Rinsethem at least
threetimeswiththesameliquidthat thetankisbeing
filledwith. Thenempty therinsateintothesprayer
tank. All containers must be accounted for and
properly disposed of. Otherwise, they may endup
inthewater source or poison other peopleor ani-
mals. Rinsing cansaveyoumoney, too!

Compatibility - Oftentwo or morepesticides
are mixed together in the sprayer tank in order to
control morethanonepest withthesameapplication.
However, thepesticidesmust becompatible, thatis,
they must be able to be mixed together without
reducingtheir effectivenessinany way. Thepesti-
cidesmay bechemicallyincompatible. A chemica
reactionbetweenthemmay resultinlossof pesticidal
activity,increasedtoxicity totheapplicator, orinjury
to the treated surface. Its also possible that the
pesticidesmay bephysically incompatible. Mixing
thepesticidesmay causewettablepowderstoform
lumps. Liquidsmay settleintolayersorformsolids
that settleout. Thelabel oftenlistscompatibilitiesof
thepesticideinvol ved and compatibility chartsare
availableincollegerecommendations, pesticides
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tradepublications, etc. Itisbettertomixliquidswith
liquids, or wettablepowderswithwettablepowders
rather thanaliquidwithawettablepowder. If youdo
not know whether two pesticidesarecompatible, it
iswise to mix asmall portion of the pesticides
together in a glass jar with water to see if any
problemsappear.

Adjuvants- Anadjuvantisachemica addedto
apesticidemixturethat hel pstheactiveingredientdo
abetterjob. Most pesticideformulationsincludea
small percentageof adjuvants(additives). Wetting
agentsand emul sifiersareneeded sothat thepesti-
cidechemical will mix withwater. Spreadersand
gtickershel pmaketheactiveingredient spreadevenly
overthetreated surfaceandstay thereinspiteof rain,
windor badweather. Somepesticides, especially
herbicides, must be absorbed by the target to be
effective. Penetrantsal dthepesticidetoget through
theouter surface(leaf, root, skin) andintotheplant.
Theformul ationsasmanuf actured containsenough
of thesemateria sfor many jobs, but sometimesextra
additivesarecalledfor. For example, whentreating
waxy surfacessuch as cabbage or onion leaves, a
spreader-sticker may beneeded. Theseextraaddi-
tivesareaddeddirectly inthespray tank. Caremust
betakentouseonly theamount recommendedor the
result may belessdeposit rather thanmore, resulting
in poor control. Other types of additivesinclude
thickeners, invertemulsifiers, andfoamingagents.

Specid cautionduringmixingandfillingarewel
worth your time and effort. Y our reward will be
safety for you, others and the environment and
perhapssavingalittlemoney, too.

WEATHER WISE
APPLICATIONS

Westher-wiseapplicationcanreducepesticide
hazard to the environment. A good applicator
carefully checkstheweather conditionsbeforebe-
ginning spray procedures. Notonly doafewsimple
precautionsprotect theenvironment, butintermsof
dollarsand cents, they aidtheapplicator. Pesticides

whichdonotreachor remainonthetarget areasare
wasted. Morepesticide, moretime, andthusmore
money must beusedto control thepestsinthetarget
area.

Avoid Windy Days- Highwindsincreasedrift
andresultinlossof thepesticideon treated areas.
Driftingpesticidesincreasethepossibility of injury to
wildlife, pollinatorsanddomesticanimas. They may
settleonforage, pastureor wildlifeareasor contami-
nate water. Pesticide application on quiet days
reduces the inhalation and contact hazard to the
applicator andthebystander. Drift onto sensitive
crop areas can also be avoided in thisway. The
applicator islegally responsiblefor any injury or
money |osson cropsdueto pesticidedrift ontonon-
targetareas. Don’ ttakeachanceby sprayinginthe
wind.

Avoid Application Just BeforeHeavy Rains
- Spray applicationsshould not bemadejust before
aheavy rainbecausethepesticidewashesoff andthe
pestsarenot controlled. Someprotectantfungicide
spraysareput ontheleavesbeforeandduringarain.
Heavy rains cause runoff and tend to wash the
pesticideaway fromthetarget area. Therunoff can
carry thepesticideinto sensitiveareaswherecrop
injury may result. Runoff oftenreachesfarmponds,
streamsandwaterwayscausing contamination, fish
kills, or injury to domestic animals such asdairy
COWS.

Consider EarlyMorningor EveningAppli-
cation-Windspeedisusually lowest at thesetimes
eachday anddrift hazardisgreatly reduced. Chil-
dren and domestic animalsarelesslikely tobein
sprayed areas during these hours. Avoiding full
daylight hourslowersthecontact danger towildlife-
birds, mammals, pollinators- who oftenvisit crop
landsonly duringtheday.

PESTICIDE FORMULATIONS

A pesticidechemical canonly rarely beusedas
originally manufactured. The pesticide must be
dilutedwithwater, ail, air, or chemically inactive
(inert) solidssothat it canbehandled by application
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machinery and spread evenly over the areato be
treated. Usually thebas cchemical cannot beadded
directly towater or mixedinthefieldwithsolidsso
themanufacturer must further modify theproduct by
combiningitwithother material ssuchassolvents,
wetting agents, stickers, powders, or granules. The
final productiscalledapesticideformulationandis
ready for use, either as packaged or diluted with
water or other carriers.

Typesof For mulations- A singlepesticideis
often sold in several different formulations. The
applicator should choosetheformulationthat will
best meet the requirements for a particular job.
Condgderationsinmakingachoi ceincludeeffective-
ness against the pest; habitsof the pest; the plant,
animal or surfaceto beprotected; applicationma-
chinery; danger of drift and runoff; and possible
injury totheprotected surface. Abbreviationsare
sometimesusedtodescribethetypeof formulation
involved. These abbreviations are often used on
labelsandinrecommendations. Someof thecom-
mon ones are: WP for wettable powder; F for
flowable; Gfor granulesor granular; D for dusts; SP
for solublepowder; ECforemulsifiableconcentrate;
SCfor spray concentrate.

Theseabbreviationsmay alsobeprecededby a
number. Thisnumber tell theuser something about
how muchactiveingredientispresentintheformu-
lation.

For dry formulations, suchaswettablepowders,
dusts, andgranules, thenumber referstothepercent-
ageof activeingredient that ispresentintheformu-
lation. Therefore, 50WP means that 50% of the
formulationisactiveingredient.

Inthecaseof liquidformulations, suchasemul -
gfiableconcentrates, thenumber referstothepounds
of activeingredient present per gallonof formul ation.
Therefore, AEC meansthat theformul ationcontains
4 pounds of active ingredient (a.i) per gallon of
formulatedmateria. Thisnumber a sogivestheuser
arough approximationtothepercentageof active
ingredientintheformulation. Thefollowingtable
illustratestheseapproximations:

Amount per gallon % a.i.
21lbs 20
3lbs 30
41bs 40
5lbs 50
6lbs 60

Pressurized Cans - Pressurized cans (aero-
sols,* bugbombs’) containasmall amount of pesti-
cide or acombination of pesticidesthat isdriven
throughafineopeningby achemically inactivegas
under pressurewhenthenozzleistriggered. Usualy
they aresmall, wel ghing about onepound.

Advantages- Pressurized cansarevery conve-
nientinthat they arealwaysready touse. They are
alsoaconvenient way to buy small quantitiesof a
pesticide. They areeasily stored andthepesticides
donotlosetheir strength (potency, activity) whilein
thecanduringtheir normal period of use.

Disadvantages- Pressurized cansareonly prac-
tical foruseinsmall areas. Thereisnot muchactive
ingredient in any one can. Because of thisitisan
expensive way to buy pesticides. They are dso
attractive playthingsfor small children and if left
withinreachareahazard. Aerosolscanbedanger-
ousif punctured or overheated. They may explode
andinjuresomeone. Don'tever try toburnthecans.

Principa Uses- Pressurized cansaremost often
usedinhouseholds, backyards, tentsand other small
areas. They may beused either asspacespraysfor
flyinginsectsor asresidua sprays. Usudlythey are
used againstinsects, but somearedesignedfor plant
diseases or weed killers. There are commercid
model savailablefor useingreenhouses, barns, etc.
Thesearelarger model shol dingfivetoten poundsof
materias, andthey usually arerefillable.

Dusts- A prepareddustisafinely ground, dry
mixturecombiningal ow concentration of thepesti-
cidewithaninertcarrier suchastac, clay orvolcanic
ash. Thereisawiderangeinsizeof thedust particles
inany oneformulation.
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Advantages - Dusts are ready to use as pur-
chased sorequirenomixing. They canbeapplied
withsmple, lightwel ght equipment evenincommer-
cia use.

Disadvantages - Because dust particles are
finely groundthey may driftlongdistancesfromthe
treated areaand may contaminatecrops, pastures,
andwildareas. Whiledriftingthey arehighlyvisible
andmay casepubliccriticism. Whenused outside
they areeasily did odged fromthetreated surfaceby
wind and rain and soon becomeinactive. Never
apply dust formulationsonawindy day.

Principal Uses- Becausethey drift badly, dusts
are not recommended for large scale outside use.
Outsidethey areused principally for spot treatments
andhomegardens. They work bestwhenappliedto
dewy surfacesintheearly morning. Insidethey are
used in cracksand crevicesfor roaches and other
domesticinsects. Dustsarea sousedtocontrol lice,
fleasand other parasitesonpetsandfarmanimals.

PoisonousBaits- A poisonousbaitisafoodor
other substance mixed with a pesticide that will
attract and beeaten by pestsand causetheir death.

Advantages - Baits are useful for controlling
pestssuchasflies, ratsor blackbirdsthat rangeover
alarge area. Often the whole area need not be
covered; just those spots where the pests gather.
Baitsmay becarefully placedinkitchens, gardens,
granariesandother agricultural buildingssothat they
do not contaminate food or feed, and can be re-
moved after use. Usually only small amounts of
pesticide are used in comparison to thetotal area
treated, soenvironmental pollutionisminimized.

Disadvantages - Within the home, baits are
oftenattractiveanddangeroustochildrenor petsand
must be used with care. Outside they may kill
domesticanimalsand wildlifeaswell asthe pest.
Oftenthepest will prefer theprotected cropor food
rather thanthebaits, sothebaitsmay beineffective.
Whenlarger pestsarekilled by baitsthebodiesmust
be disposed of. If not, they may cause an odor
problemin houses. Other animalsfeeding onthe
poisoned animal smay al so bepoi soned.

Principal Uses- Baitsareusedinsidebuildings
for pestssuchasants, roaches, flies, ratsand mice.
They may beused outsideingardensfor control of
dugs,indumpsandsimilar areasfor rat control, and
infieldsto control slugs, someinsects, and black-
birds(under government supervision).

Granules(pdlets) - Likedusts, pesticidegran-
ulesaredry, ready touse, low concentratemixtures
of pesticide(s) andinert carri-
ers. However, unlike dust,
almost all of theparticlesina
granularformulationareabout v
the same size and are larger
than those making up adust. .
Afinegranularpesticidepours  am; @

likeordinary tablesdtor sugar.

Advantages - Granules are ready to use as
purchased, withnofurther mixingnecessary. Be-
causetheparticlesarelarge, relatively heavy, and
moreor lessthesamesize, granularsdriftlessthan
most other formulations. Thereislittletoxicdustto
driftuptotheoperator’ sfaceandbeinhaled. They
can be applied with simple, often multipurpose,
equipment such asseedersor fertilizer spreaders.
Also, they will work theirway through densefoliage
toatarget underneath.

Disadvantages- Withafew exceptionsgranulars
arenot suitablefor treatingfoliagebecausethey will
notstick toit.

Principal Uses- Granular pesticidesareoften
used for soil treatments to control pestsliving at
groundlevel or underground. They may beusedas
s0il systemics, thatis, formulationsappliedtosoil that
are absorbed into the plant through the roots and
carriedthroughout theplant. Granular herbicidesor
insecticides, or both, arefrequently appliedincom-
binationwithfertilizersonturf, thereby savinglabor.
Granular formulationsmay bethechoicewhenap-
pliedby agricultura aircraftwheredriftisaproblem
orwhentreatingwater for mosguitoeswherethereis
aheavy cover of foliageover thewater.
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Low Concentrate Liquids- These prepara-
tionsareusually solutionsinhighly refined oilsthat
containlow concentrationsof thepesticide. They are
generally used aspurchased.

Advantages - L ow concentrate solutions are
designed to be sprayed aspurchased. Because of
this, no mixing is necessary and thislessens the
chancesfor making mistakes. Householdformula-
tionshavenounpleasant odors, andusudly theliquid
carrier evaporatesquickly anddoesnot stainfabrics,
furniture, etc.

Disadvantages- L ow concentrateformulations
areusuadlyfairly expensivefor theamount of actual
pesticidebought andtheusesfor suchmaterialsare
rather few and specialized.

Principal Uses- L ow concentratesol utionsmay
beusedinthehouseholdfor flyingor crawlinginsects
andfor mothproofingclothes. Inbarnsthey areused
asspacespraysandfly spraysfor livestock. Inthe
fieldthey areused asprepared spraysfor mosquito
control and shadetreeinsect control.

High ConcentrateL iquids, Spray Concen-
trates- These preparations are usually solutions
containing a high concentration of the pesticide.
M ost of them aredesigned to bemixed withwater
(emulsifiable concentrates) or oil and so contain
wetting agents, stickers, and other additives. They
may containasmuchaseight or morepoundsof the
pesticideper gallonof concentrate. Ultralow vol-
ume (UL V) concentrates are designed to be used
without further dilutionand containlittleother than
thepedticideitsdlf.

Advantages- Theseformulationscontainahigh
concentration of pesticidesothepriceper pound of
active ingredient is rather low. Only moderate
agitationisrequiredinthetank sothey areespecidly
suitablefor low pressure-low volumeweed spray-
ers, mistblowers,andsmall homegroundssprayers.
They arenot abrasiveand do not settleout whenthe
sprayerisnotrunning. Thereislittlevisibleresidue
whichgenerally alowstheir useinpopul ated aress.

Becauseof thehighpesticidecontent, theapplicator
isnotrequiredtostore, transport and handlealarge
bulk of chemical for aparticularjob.

Disadvantages - It is easy to underdose or
overdosebecauseof thehigh concentration of pes-
ticideif directionsfor mixingarenot carefully fol-
lowed. Mixturesof emulsifiableconcentratesmay
bephytotoxic. Alsobecauseof thehighconcentra-
tionandliquidformwhichisusualy easly absorbed
throughtheskin, theremay behazardtotheapplica
tor. Thehazard of improperly stored concentrates
can also be high. Because of their solvents, most
liquid concentratescauserubber hoses, gaskets, and
pump partsto deteriorate rapidly unlessthey are
madeof neoprenerubber. Someformul ationscause
pittingincarfinishes.

Principal Uses- Highconcentrateliquidscanbe
dilutedandusedinmany ways- onfruit, vegetables,
shadetrees, for residual sprays,onfarmanimals, for
structural pests. They areadaptabletomany types
of application equi pment ranging from household
sprayerstodilutehydraulic sprayers, low volume
groundsprayers, mist blowers, low volumeagricul -
turd aircraft sprayers, andultralowvolumesprayers
(usudly onaircraft).

Flowables- Somepesticidescan bemanufac-
turedonly assolidmaterials, not asliquids. Often
thesepesticidesareformul ated asflowables.

Flowablesare madefrom finely ground solid
materid swhicharesuspendedinaliquid. Inthisform
they canbemixedwithwater andapplied. Flowables
aresmilartohighconcentrateliquidsandareusedin
thesameway . Flowablesdonotusually clognozzles
andrequireonly moderateagitation.

WettablePowder, SolublePowders- These
aredry preparations containing arelatively high
concentrate of pesticides. Wettable powdersare
mixed with water to form suspensions. Soluble
powdersdissolveinwater toformsolutions. The
amount of pesticideinthesepowdersvariesfrom
15% to 95%.
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Advantages- Asitistruewithliquid concen-
trates, thepesticidesinwettablepowdersarerela-
tively low in cost and easy to store, transport, and
handle. They aresafer touseontender foliageand
usually donot absorbthroughtheskinasrapidly as
liquid concentrates. They areeasily measuredand
mixedwhen preparing spray suspensions.

Disadvantages - Wettable powders may be
hazardoustotheapplicatorif their concentrated dust
isinhaledwhilemixing. They requiregoodagitation
(usudly mechanicd) inthesprayer tank andwill settle
out quickly if thesprayer isturned off. They cause
somepumpstowear out quickly. Theirresiduesare
moresubjecttoweatheringthanliquid concentrates,
andbecausethey aremorevisible, they may soil cars,
windows, and other finished surfaces.

Principal Uses- Liquid concentratesand wet-
tablepowdersaretheformul ationsmostwiddly used
by commercial applicators. Likeliquid concen-
trates, wettablepowderscan beused for most pest
problems and in most spray machinery. Where
toxicity totheplant or absorptionthroughtheskinof
an animal is a problem, use a wettable powder
suspeng onrather thanaliquidemulsionor solutionof
thepesticide.

Fumigants- Fumigants are pesticidesin the
formof poi sonousgasesthat kill whenabsorbed or
inhded.

Advantages- A singlefumigant may betoxicto
many differentformsandtypesof pests. Therefore,
asingletreatmentwithonefumigantmay kill insects,
weeds seeds, nematodes, and fungi. Fumigants
penetrateinto cracks, crevices, burrows, partitions,
soil and other areasthat are not tight and expose
hidden peststothekillingactionof thepesticide.

Disadvantages - The area to be fumigated
amost alwaysmust beenclosed. Eveninoutdoor
treatmentstheareamust becovered by atarpor the
fumigant incorporated into the soil so it doesn’t
escape. Frequently fumigantsarehighly toxic, so
proper techniquesandall recommended protective
gear must be used when applying them. Most
fumigantswill burntheskin.

Principd Uses- Fumigantsareusedinsidedwel |-
ingsor other buildingsto control verminthat cannot
easily bereached by other pesticideformulations.
They are used in ports of entry and at the state
bordersfor treatment of plantsand other materid sto
prevent introduction of new pests into an area.
Storedgrainpestsareoftencontrolled by fumigants.
Soil isfumigated to sterilize it from pests before

planting.

Choice of theright formulation can make
thediffer encebetween asuccessful control job
with minimal hazard to theenvironment or a
failurethat doesmor ehar mthan good.

CALCULATIONS

Inmixingafinishedspray itismostimportantto
addthecorrect amount of pesticidetothemix. Too
littlemay resultinapoor job, whiletoo much may
resultininjury tothetreated surface, illegal residues
onfood crops, or unnecessary expense. Directions
formixingaregivenonthelabe andonly very smple
calculationsarenecessary.

WettablePowder Mixing-Y oumay begiven
directionstoadd 2 poundsof pesticidein100galons
of water andyouwishtofill a300gallontank. Since
youknow that 300gallonsis3times100gallons,you
simply add 3 times 2 pounds, or 6 poundsin 300
galons. If youwishtomix only 20gallonsof finished
Spray youmust usesomesimplearithmetic. Follow
thesesteps:

1. Findwhat part 20isof 100

20/100=2/10=1/5
OR20goesinto 100fivetimes

S0, 20gallonsis1/50f 100gallons.

2. Therefore, you must add 1/5 of 2 pounds of
pesticidetoyour finished spray.

1 pound contains 16 ounces; 2 poundscontain
32 ounces.
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1/5 of 32 0z. = 32 divided by 5

Anotherway tohandl etheabovesituationwoul d
betofigurethat at 2 poundsper 100gallons, 0.2 (two
tenths) poundisrequiredfor every 10gallons.

2|bs/100gal =0.21bs/10gal

0.2 of 16 ounces = 3.2 ounces, so every 10
galonsrequires3.2 ounces. Twenty gallonswould
require6.4 ounces.

Liquid Mixing-Liquidsaremixedinthesame
manner. If your directionscall for 2pintsemulsifigble
concentrateper 100gallons, 300gallonswill take6
pints, and 20gallonswill take0.2 (twotenths) of 2
pints.

Example:

2pints(1quart) =32fluid ounces.
0.20f 32=32X 0.2=6.4fluid ounces.

A usedplastic2-cycleengineoil container with
fluid measurements stamped on the side makesa
good measurefor liquid amountsup to onequart.
Thetopshouldbecut off abovethe 1 quart mark for

easyfillingandpouring.

Per centageMixing- Sometimesyouwill find
directionstellingyoutomakeafinished spray of a
specificpercentage, for instanceal% spray for ants.
Thepesticidemay beformulated asa57%emul sifi-
ableconcentrate. Tomakeal%finished spray you
would add 1 part of pesticideto 56 partsof water.
For example, 1fluidouncein56fluidounces(13/4
guarts) of water.

Whenmixing percentagesyoushouldremember
that 1 gallon of water wei ghsabout 8.3 poundsand
100gallonsweighabout 830 pounds. Thus,tomake
1% mix of pesticidein100gallonsof water youmust
add 8.3 poundsof activeingredient of pesticideto
100gdlonsof water. Thefollowingformulasmay be
usedfor reference.

Formulafor WettablePowder PercentageMixing.
Tofigureamount of wettablepowder toaddtoget
agiven percentageof activeingredient (actual pesti-
cide) inthetank:

al of spray wanted) x (% a.i. wanted) x 8.3 |bs/gal
(% a.i. in pesticide used)

Example:

How many poundsof an 80% wettablepowder
are needed to make 50 gallons of 3.5% spray for
applicationby mistblower?

50 Gal x 3.5% x 8.3 Ibs/gal = 1452.5 = 18.21bs 80% WP
80% 80

Formulafor Emulsifiable Concentrate Percentage
Mixing. Tofigureamountof emul Sfiableconcentrate
toaddtoget agiven percentageof activeingredient
(actual pesticide) inthetank usethefollowingfor-
mua

(gal of spray wanted) x (% a.i. wanted) x 8.3 |bs/gal
Ibsai/gal x 100

Example:

How many gallonsof a25% emulsifiablecon-
centrate(2 poundspesticideper gallon) areneeded
tomake 100 gallonsof 1% spray?

100Ga x 1.0% x 8.31bs/gal = 830
2lbsai. x 100 200

SquareFeetMixing

Oftenthelabel will givemixinginstructionsin
termsof quantitiesof pesticidetobeused per 1000
square feet asin turf treatments, or per acreasin
commercia vegetables. Inthiscaseyouwill haveto
determine and adjust the amount of liquid your
sprayer appliesover agiven area. Thisiscalled
calibratingtheequipment. Whentheequipmentis
calibrated you canaddtheproper amount of pesti-
cidetogivetherecommended dosageper area.
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USEFUL FACTS TO REMEMBER

*  1gallonof water weighsabout 8.3 pounds.

*  100gallonsof water wei gh about 830 pounds.
*  1pound =16 ounces=453.6 grams.

*  1pint=16fluidounces=473milliliters.

*  lquart=32fluidounces=946milliliters=.946
liters.

* 1 pound wettable powder per 100 gallons=1
tablespoonper gallon (approximately).

*  1pintemulsfiableconcentrateper 100galons=
1teaspoonper gallon.

*  Onegdlonof keroseneweighs6.6 pounds. One
hundred gall onswei ghs660 pounds.

RODENTICIDE APPLICATIONS

N.J.A.C.7:30-9.5requiresthat tamper resi stant
bait boxesfor rodenticidesbeusedinareasacces-
sibletochildren(personunder 18yearsof age), pets
orwildlife

Rodent control bait boxes, whether they are
required to betamper resistant or not, must either
haveacopy of theEPA registered | abel attachedto
the bait box OR have attached to the bait box the
followinginformation:

*  Brandor tradenameof therodenticide;

*  EPAregigtrationnumber;

*  Nameand percentageof activeingredient(s)in
thebait box; and

*  Appropriatesignal wordfromthelabel; thatis
Danger-Poison, Warning, or Caution.

Thisbaitbox labelingrequirementismetif the
bait that isusedispackagedwiththelabel onit; for
example, throw packs.

SELF STUDY QUESTIONS

Thefollowingkindsof pesticideapplicationequip-
mentareusedinNew Jersey:

A) ULV applicator

B) Speedsprayer

C) Mistblower

D) Low pressureboomsprayer

E) 1gd,pumpsprayer

F) Highpressuresprayerwithhandgun

G) Handoperated, 3ft swath, granular application
H) Groundfogger onatruck

Selectthekind of applicationequi pmentfromthelist
abovewhichisbest for thetypeof work described
below:

1. Thekindof equipment whichismost useful to
spray shadetreesonaprivatepropertyis:

B() C() D() F()

2. Thekindof equipmentwhichismostuseful tothe
pest control operator doing cockroach control
workis:

C() D() EC) G()

3. Thekindof equipmentwhichismost useful tothe
commercia vegetablegroweris:

A() B() D() F()

4. The pesticide equipment which uses air asa
mediumtotransport pesticidestothetargetisa

A) highpressuresprayer.
B) mistblower.
C) low pressuresprayer withboom.
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5. Thepesticideapplicationequipmentwhichuses
water asamedium to transport pesticide par-
ticlestothetargetis:

A) anaerosol generator.
B) amistblower.
C) alow pressure, boomsprayer.

6. Thepesticideapplicationequipment, theopera-
tionof whichisleast subjecttodrift,iscalleda

A) fogger.

B) mistblower.

C) row-crop, airblast sprayer.
D) hydraulicsprayer.

Thegallonageoutput of asprayer dependsupon
anumber of factorsincluding the gallons per
minute capacity of the pump, the size of the
openinginthenozzle, thepressure(ps), andthe
speed of travel (MPH).

7. The gallonage output of a sprayer can bein-
creasedby:

A) increasingthespeedof travel.
B) increasingthenumber of nozzles.

8. Thegallonage output of asprayer can be de-
creasedby:

A) decreasingtheRPM’ sof thesprayer motor.
B) decreasingthespeedof travel.

9. Thedosageagppliedby asprayer (likeamistblower
Or row crop sprayer) can beincreased by:

A) decreasingthesizeof openingsinthenozzles.
B) decreasingthespeedof travel.

10. Anincreasein pressure causes adecreasein
Spray dropletsize.

TO F()

11. Traveling at therate of 540 feet per minuteis
aoproximately:

A) 2MPH
B) 6 MPH
C) 4MPH
D) 8MPH

12. Weighing, measuring, mixing, andfillingareusu-
aly considered to be more hazardous to the
applicator thansprayingbecause:

A) the wind blows the pesticide away faster in
spraying.

B) theapplicator wearsarespirator, gloves, and
other safety equipment whilespraying.

C) thereislessexposuretimeinspraying.

D) inmeasuring, mixing, andfillingtheapplicator
may comein contact with more concentrated
pesticide.

13. Whenmixingtwo pesticidestogether, wettable
powders may form lumps or the liquids may
separateintolayers,; themost likely reasonfor
thisis

A) notenoughagitation.
B) toofastamixing.
C) mixedtoodow.

D) incompetibility.

14. Adjuvants are chemicals that are added to a
pesticidemixtureor toapesticidespray to:

A) adinmixingwithwater.

B) increaseadhesivenessof thespray toasurface.

C) help the spray spread evenly over a treated
surface.

D) all of theabove.

15. Toavoidincompatibility betweentwopesticides
mixedtogetheritisusually besttomix awettable
powder with:

A) emulsifiableconcentrates.
B) dusts.

C) wettablepowders.

D) solubleconcentrates.
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16. Mixingandfillingfor sprayingcanbedonenext
toastreamor body of water without danger of
pollutionif supervised by acertified applicator.

T() F ()

17. Early morningandintheeveningaregoodtimes
tospray pesticidesbecause:

A) theapplicatorislesssusceptibletotoxic pesti-
cidesatthesetimes.

B) thepestseat moreat thesetimesof day.

C) theweather ismore desirable for spraying at
thesetimesof day.

D) thepesticideislesseffectivewhenappliedin
brightsunlight.

18. Theformulationof thepesticide, M ethoxychlor
50W,is:

A) 50%.

B) methoxychlor50%.
C) 50%wettablepowder.
D) wettable.

19. Themeaningof ECinthepesticide, Malathion
2EC,is.

A) extrachemical activity.
B) emulsfiableconcentrateformulation.
C) efficientcontral.

20. Themgjor disadvantageof usingdust formula-
tionsis.

A) theyarelesseffective.
B) theydriftoff target.
C) they aretooheavy fortheapplicator tohandle.

21. Low concentrateliquidsareusedinULV (ultra
low volume) pesticideapplications.

T() F()

22. Caremust beusedwhen placing baitsfor pests
because:

A) they may beattractivetochildrenor pets.
B) rodentsmay refusethemif they arenot hidden.
C) theyarenotaneffectivemeansof control.

23. Theuseof pesticidesat dosagesgreater thanthat
on the label can result in crop injury, illegal
residues, and unnecessary expense.

T() F()

24. Whenusingafungicidetospray fruitattherate
of 2 lbs. 50WP per 100 gallons of spray and
applying 400 gallons of spray per acre, the
amount of fungicideformul ationneededtospray
6acresof fruitis:

A) 121bs.
B) 24lbs.
C) 361bs.
D) 48lbs.

25. Whenusingthedosagerateof 1/2 pounda.i. of
weedkiller 2Ein50gallonsof water per acre, the
amount of weedkiller neededtotreat 8acresis.

A) lgdlon.
B) 2gdlons.
C) 4gdlons.

26. If thedirectionscall for two pintsof apesticide
per 100gallonsof spray mixture, theamount to
usein12gallonsof spray isapproximately:

A) 2ounces.
B) 4ounces.
C) 8ounces.
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27. A 10,500 squarefoot sod areaissprayed with
aninsecticideat therateof 1 1/2fluid ouncesper
1,000 squarefeet. At thisrate the amount of
pesticideformulation needed to spray 10,500
squarefeet of lawnis (approximately):

A) 12pint.
B) 1pint.
C) 11/2pints.

28. 600gdlonsof spray containing3ga lonsof Sevin
4F were used to spray 12 acres of tomatoes.
Thedosagerateof Sevinusedwas:

A) l/4galonSevin4Fperacre.
B) 1/3gallonSevin4F peracre.
C) 1/2gallonSevin4F per acre.
D) 50gallonsSevinspray per acre.

ANSWERKEY

1 F 8 A 15 C 2 A
2 E 9 B 16. F 23T
3 D 100 T 7. C 24. D
4 B n cC 18. C 2% B
5 C 2. D 19. B 2. B
6. D 13 D 2. B 21. B
7 B 4. D 2L F 28 A
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CHAPTER SEVENTEEN

STORAGE AND DISPOSAL OF
PESTICIDES

L earning Objectives
*  Explaintheprecautionswhichshould betaken
whentransporting pesticidesinavehicle.

Describethe requirementsfor setting up and
maintainingasafepesticidestoragesite.

Describewhat todowith surpluspesticidesand
what actionisnecessary intheevent of apesti-
cidespill.

PESTICIDE STORAGE

Nojobisredlyfinisheduntil thepesticides, the
containers, andyour equipment havebeenput away
properly. Get into the habit of storing all your
materialssafely away beforeyou cleanupand go
homeor ontothenextjob. Whileyouarecleaning
up and putting away thepesticides, containersand
equipment, youshouldwear dl theprotectivecl oth-
ingyouused onthejob. Consider wearinggloves
even if they weren’t recommended on the label.
Spillsandaccidenta contaminationoftenoccur dur-
ing storageprocedures.

THE STORAGE BUILDING

M ost applicatorsuseexisting buildingsor areas
withinexigtingbuildingsfor pesticidestorage. How-
ever, if youuselargeamountsof pesticidesand/or
equipment, youmay decidetobuildaspecid storage
buildingjust for your pesticideneeds. Beforeyou

/
i

T

1 F T [ !

/
| B

T ; ]

start thebuildingyoumay wishtolook intosugges-
tionsand plansfor pesticidestorageareaswhichare
put out by thestate colleges, chemical companies,
county extensionagents, etc. Whenyouaresetting
upany new storagearea, you should check federal,
stateandlocal regul ationsonchemica storagebuild-
ings. Use aseparate building for your pesticide
storageif possible. If you do not have aseparate
building, chooseawingor corner onthefirstfloor of
abuilding.

Choosing the Best Site - Whether you are
choosingasitetobuildanew storageareaor using
existing buildings, you need to consider severa
points. Thesiteshouldbeinaareawhereflooding
isunlikely. Itshouldbedownwindanddownhill from
sengtiveareassuchashouses, pondsandplay aress.
Thesite should al so be chosen wherewindblown
pesticidedustsand particleswoul d not causeprob-
lems. There should be no chance that runoff or
drainagefromthesitecoul d contaminatesurfaceor
undergroundwaters.
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Setting Up the Storage Area - Pesticides
shouldbestoredinacool, dry, airy roomor building
which is fireproof. The storage area should be
fencedinand shouldalwaysbel ockedtightly when
unattended. Wesatherproof warningsignsshouldbe
hung over every door and window. Theseshould
say something like: DANGER-PESTICIDES,
KEEPOUT. Windowsaregood sothat firehoses
andotherfirefightingequipment canbeusedthrough
them in case of fire. They should, however, be
barred so that children and other curious people
cannot getin. Concreteflooringshouldbeused, and
adrainagesystemshoul dbebuilttocollectany runoff
water. Pesticideswhichmay beintank rinsate, spills,
seepagefromthestorageand heavy runoff fromfire
fightingor floodsmust becontrolled. Otherwisethey
may contaminate surface or underground water.
Dikes, collectingpool sandwashingd abswithsumps
would provideaproper drainage system. All the
collectedrunoff water should
betreated asasurpluspesti-
cide and disposed of prop-
erly. A good supply of de-
tergent or soap, hand
cleanser, andwater isamust
inthestoragearea. It’ scon-
venientforfillingtanks, clean-
ingoff equipmentandforyou
and your help to clean up
with. It' salsoquickfirstaid
inapoisoningemergency.In
theevent that material may
entertheeyesduringmixing,
loading, or cleaning,andeye-
wash stationor gpparatusshoul dal sobemaintained
in the storage area. Absorptive clay, activated
charcod, vermiculite, petlitter, or saswdust shouldbe
readily availableat thestoragesiteto soak up spills
andlesks. Hydratedlimeandsodiumhypochlorite
(Clorox or other bleach) shouldalsobeonhandto
neutralizethe pesticidein emergency. A shovel,
broom and dust pan and afire extinguisher area
“must” inany storagearea.

DANGER!
PESTICIPES
_ KEEPOUT!

ARRANGING YOUR STORAGE
AREA

A pesticidestoragearea, whether itisaroomor
wholebuilding, shouldbeusedonly for pesticides
and pesticideequipment. Never storeor usefood,
drinks, silverware, tobacco, smokingequipment, or
protectiveequipmentinthestorageor loadingarea.
Livestock feed, livingplants, seeds, fertilizer orlime
shouldnot bestoredwith or bel ow pesticideseither.

Avoid Hot Place- Glassand metal containers
of liquidpesticidesshould bestoredwherethey are
notinthesunor near other sourcesof heat suchas
steampipes. Heatwill causetheliquidtoexpandso
that thecontentswill beunder pressure. Whenthe
container isopenedthepesticidemay splashouton
you. No pesticidesshould beallowed to become
overheated. Someformulationswill catchonfireif
they gettoohot. Otherslosetheir strengthandbreak
downwhenthey areexposedtoheat. Also, protect
sensitive pesticidesformfreezing. Freezingwill
destroy theuseful nessof somepesticideproducts.
Consult the label for temperature requirements.
Freezingmay also causeliquid pesticidesto break
their containers, resultinginleakage.

Special Ar eas- Herbicidesshouldbestoredin
aspecial placeapart fromother pesticides. Some
herbicidescanvolatilize(becomeagas) andgetinto
other pesticidesnearby. When the contaminated
pesticideisused, theherbicidevaporsinitmay injure
or kill sensitiveplants. All highly toxicpesticides
shouldbestoredtogetherinaspecia areatoo. Then
you and your hel per workinginthat areacantake
special precautionsto keep from being exposed.
Alsoyouarelesslikeytouseahighly toxicpesticide
by accident. A special “disposal” areashould be
usedfor surpluspesticidesandtheir containersbeing
heldfor disposal. They shouldbegroupedtogether
accordingtohow you planto disposeof themand
plainlylabeled. Thiswill hel pprevent mixupsresult-
inginimproper disposal and evenaccidental reuse.

17-2




HANDLING PESTICIDE
CONTAINERS

Pesticidecontai nersshould bestoredwiththe
label inplainsight. They shouldbestoredup off the
floor especidly if they canbeinjured by dampness.
Rigid containersshouldalwaysbesetinanupright
positionsothey cannot spill easily. All containers
shouldbeplacedinorderly rowswithenoughroom
toalowyouandyour hel perstowalk betweenthem.

Damaged Container s- All pesticidecontain-
ersshould be checked often for corrosion, leaks,
loose caps and bungs. Y ou must correct these
dangerousconditionsimmediately. Pesticidesshould
be stored in their original containersif possible.
Other containersoftenarenct properly labeledwith
dosages, usesand saf ety precautions. |f acontainer
isdamaged, however, youshouldputthepesticidein
asturdy container whichcanbesealed. Besureto
|abel thenew container. Sometimesyoucantakethe
|abel fromthedamaged container andfirmly fastenit
tothenew container. If thisisnot possible, mark the
container withthebrand name, common chemical
name, the EPA registration number, the percent
activeingredient, andthesignal word. Unlabeled
pesticidesareworthlesssinceyoudon’ tknowwhat
they areor how tousethem. They shouldbetreated
assurpluspesticidesandheldfor disposal. Partly
empty pesticidecontainersshould beresealed and
returnedtostorage. If their container isdamaged,
placethepesticideinatight container and carefully
label it. Paper drumsor plasticbagsplacedwithin
another contai ner arehandy for thispurpose. Opened
containersof chlorates(oftenused asweedkillers)
shouldnot bestored. They canburstintoflamesat
anytime.

Improper Containers - Pesticides should be
stored intheir original containers, with the label
plainly visible and the seal cap securely closed.
Contai nersshoul d bedated when purchased. Out
dated material should be discarded. Never store
pesticidesinanything used asafood or drink con-
tainer evenforashorttime. Pesticidesstoredincoke
bottle, fruitjar, milk carton, etc. areacommoncause

of accidental pesticide poisoning. Never dumpa
little of your tank-mix inajar and hand it to your
customers. Y ouwill not bedoingthemafavor.

See Chapter 2 for Pesticide Storage Area Re-
guirements

PESTICIDE EQUIPMENT
STORAGE

All pesticideapplicationequi pment should be
storedinaspecial area, too. Oftentheequipmentis
contaminated with pesticides. All itemsusedfor
handling pesticidesat thestoragesite, whichmightbe
used for other purposes, should belabeled * con-
taminated with pesticides” and should not bere-
movedfromthesiteunlessthoroughly decontami-
nated. Never let childrenor uninformed peopleplay
onor aroundyour machines. They couldpick upa
harmful doseof pesticide. Donot storepesticides
next to food, feed, or other articles intended for
consumptionby humansor animals.

Alwayswashyour equipment carefully before
youdtoreit. Thoroughly rinseoff theoutsdewhileit
isparkedinthespecia washarea. Donotallowrinse
water toget onthegroundandinto streams, ponds,
or other sensitive areas. Collect it and hold for
proper disposal. All movablepesticideequipment
shouldhaveasign: “ Danger...Pesticides’ towarn
peopletostay away. Delivery trucks, nursetanks
and other support equi pment should berinsed thor-
oughly andstored, too. Material ssuchasadsorptive
clay, hydratedlime, andhighpH commercia deter-
gent should be available for use as appropriate
emergency cleanup agentsfor spillsorleaks. Keep
a shovel, broom, dust pan, absorbent material,
container for disposal, and sprinkler canfor decon-
taminationand cleanup of spilledmaterials.

SAFETY MEASURES

Alittlecareandcommonsensecanhel p prevent
many accidentsandemergenciesinthestoragearea.
Y ouandyour hel persshouldknow thebasi c saf ety
rulesandfollow them. Y ou shoul d al soknow what
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todoincaseof anemergency. Makealist of safety
proceduresand postitinthestoragearea. Besure
that everyonefollowstherules.

Protect Yourselfand Others:
1. Donotalow children, petsor uninformed per-

sonsintothestoragearea. Lock thestoragearea
whenunattended.

Wear gloves, whenyouarehandlingcontainers
of pesticideconcentrates. Usemoreprotective
clothingif thelabel saysto.

Donot putyour fingersinyour mouthor rubyour
eyeswhileyouareworking.

Do not storeor usetobacco, food, or drinksin
areaswherepesticidesarepresent.

Washyour handscarefully beforeeating, drink-
ing, smokingor usingthetoilet. Washthemas
soonasyouarefinishedhandlingthepesticides.

Donot handlepesticidecontai nersroughly; they
arenot meant to bethrown, dropped or abused.
Check all containersforleaksbeforeyouhandle
them.

Spills-Inspiteof all safety precautions, acci-
dentswill happen. If apesticidespillsinyour storage
area, quick actionmust betaken. If thepesticidegets
onanyone, washit offimmediately. Havehim/her
changeclothes, get out of theareaand seeadoctor
if necessary. Clear the storage area except for a
small clean-up crew. Besurethe crew wearsthe
proper protectiveequipment. Notify theauthorities
asdescribed in Chapter 3 under SARA Titlelll,
Section 304, Emergency ReleaseReporting, if the
spilledpesticideiscovered by SARA, or by contact-
ingfederal, state, or local pesticideauthorities. If
over onegallonof liquidor onepoundof dry active
ingredient is spilled, it must be reported to the
NJDEPE after cleanup.

If thespill isaliquid, throw activated charcoal,
absorptiveclay, vermiculite, pet litter or sawdust
over theentirespill. Useenoughto soak up most of
theliquid. Thensweepor shovel itintoalargedrum.
If thespill isadust, granular, or powder, thensweep
or shovel it directly into alarge drum. Sweeping
compoundscan beuseful when pickingup spill sof
dry pesticides (absorbent materia sarenot useful for
dry spills). Next cover theareawithhydratedlime
or sodium hypochlorite (bleach) to neutralizethe
pesticide. Rinsethewhol eareawith plenty of water
to wash away any remaining poison. Collect the
rinsewater and holditfor proper disposal. Check
your storageareaover carefully to seeif any other
pesticideswerecontaminated by thespill. 1f so,do
not takeachanceon using them - dispose of them
too. Whenyouareall finished, seal thedrumtightly
andstorefor disposal.

Fire-1nformyourlocal firedepartment, hospi-
tal, publiched thofficid sand policeof thel ocationof
your pesticide storage building. Warn them of
possi blehazardsandof proper protectiveclothingto
wear in case of fire. Suggest that they wear air-
suppliedrespiratorsand proper protectivecl othing.
They shouldavoidbreathingor contactingthesmoke
orfumesat all times. If they do contact thesmokeor
fumes, they should get out of theareafast andwash
off. Post signsaroundtheareaandgivefiredepart-
ment officials afloor plan of the storage area, if
possible. Keepall peoplewithout protectivegear
away fromthefire. Everyonewhomight contactthe
smoke, fumes, or contaminated surfaces must be
removedfromthearea. All water usedinfirefighting
should be contained in the storage area drainage
systemfor safedisposal. It canbepoisonoustoo.

Monitoring System - If youstorelargequan-
titiesof pesticides, consider settingupanenviron-
menta monitoringsystem. Arrangetohavesamples
takenfromwater, wildlifeandplantsnear thestorage
area. Thesamplesshouldbeassessedtobesurethat
no pesti cidesaregetting outintotheenvironment.

Make it a habit! Store your pesticides and
equipment away properly beforeyoucleanupand
gohomeor ontothenextjob.
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DISPOSAL OF PESTICIDES AND
THEIR CONTAINERS

Asacustomapplicator you havetwodisposal
problems. First, youmust safely disposeof surplus
pesticides- concentrated or tank mixed - that you
havenousefor. Secondly, youmust safely dispose
of empty pesticide containers. Carelessdisposal
practicesareacommon causeof pesticidemisuse
andenvironmental contamination. Takethetimeto
disposeof surpluspesticidesand empty containers
carefully. Never givethemtohomeowners, children
or uninformed personsfor any purpose.

SurplusPesticides

Thereareseverd waysinwhichyoumay endup
withsurpluspesticides. Thegovernment may cancel
theregistration onthechemical or theusemay no
longer beeffective. Y oumay buy morepesticide
thanyouredly needor youmay havesomeleftinthe
tank after thejobisdone. Y oumay havecontami-
natedwater left over fromcleaningoperations, spills,
orringng. Thepesticidemay havel ostitsstrengthin
storage, thecontai ner may bedamaged, or thelabel
may bemissing.

Preventing Pesticide Sur plus - Sometimes
you cannot avoid having surpluspesticides. How-
ever, there are ways to cut down on pesticide
aurplus. Alwayscheck tobesurethepesticideisfully
registered andiseffectiveaga nst thepest beforeyou
buy it. Recommendationsmay changeand newer
chemicals may be better than older ones. The
storageperiodmay d soexceedtheeffectivesheflife
of theproduct. Estimateyour needsand buy only
what you need for one year. This will reduce
carryover andthechanceof spills,damaged contain-
ers, and loss of strength of the pesticide. Avoid
mixingthepesticideinthetank until after youhave
checkedoutthejob. Thenyouarenotfacedwiththe
disposal of atank |oad of thewrongpesticidefor the
problem. Mix only enough pesticidefor thejobat
hand so that you end up with an empty tank or
hopper. Preventing pesticidesurplusisthebestway
totakecareof your disposal problem.

What ToDoWith Sur plusPesticides-If you
havepesti cideswhichyou cannot useor donot want,
you must take steps to safely get rid of them.
Pesticideswhicharestill intheoriginal container or
still intheconcentrated formmay bereturnedtothe
manufacturer. Check withthecompany and seeif
they will take your surplus back. 1f you mix too
much pesticide for a job, try to find other areas
withthesameproblemor asitelisted onthelabel
and use up any extra tank mix or rinse water on
these. Becareful withherbicide-contaminatedrinse
water onsengtiveplants. Itisnotlegal toreuserinse
water inmixturesof other pesticides. Never dispose
of pesticidecontaminated rinsewater inamanner
that will contaminatepublicor privatewater sources
or sewagetreatmentfacilities. If themanufacturer
won't take back your concentrates and/or you
cannot useup your pesticides, youmust find other
safewaysto dispose of your surplus. Storeyour
extrapesticidesinyour regularlocked storagearea
whileyou arewaiting to dispose of themlocally.
Keepthemintheir origina containerswiththelabel
if possible. Otherwise55gallonsteel drumswith
clamps covers make good storage containersfor
smdler empty containersor other surpluspesticides.

Empty Pesticide Container s- Empty pesti-
cidecontainersarenotreally “empty.” They still
containsmall amountsof pesticideevenafter they
havebeenrinsed out properly. Nevertossthemin
streams, ponds, fieldsor empty buildings. Beableto
account for every container you used for thejob.
Never givethemto childrento play with or allow
uniformed personsto havethemfor any use. Dis-
poseof all your pesticidecontainerscarefully and
properly. Y oushoul dseparatetheempty containers
for disposal into three maintypes: thosethat will
burn, those that will not burn, those that contain
mercury, lead, cadmium, arsenicorinorganicpesti-
cides. All empty containersregardlessof their
type should be rinsed three times before dis-
posal. Therinsewater shouldbedumpedinthetank
if possible. Otherwiseyoumusttregtitlikeasurplus
pesticideand disposeof it properly. Never dump
rinsewater out ontheground!
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Do not burn or bury empty pesticide con-
tainers. Follow your local, state, and federal
regulations when disposing of containers.

Container swithmercury, lead, cadmium, ar-
senicorinorganicpesticidesmust behandled differ-
ently fromother pesticidecontainers. Thecontainers
may bewood, cardboard, paper, metal, plastic or
glass. They arespecia becausethetypeof pesticide
they containedisvery pers stentand hazardousinthe
environment. Special methodssuchasencapsula-
tionmay benecessary for their safedisposal. Encap-
sulation meansto seal the pesticide and “empty”
containerinasturdy, waterproof container sothat
thecontentscannot possibly get out. Check federa
andgtateregul ationsfor disposa of thesecontainers.
Y oumay wishtostoreyour empty containersof this
typewhilewaitingtodisposeof them. They canbe
crushedandplacedina55gallondrum. Keepthese
containersinadifferentdrumthantheonecontaining
regular non-burnablepesticidecontainers. Donot
burnempty containerswhichheld mercury, lead,
cadmium, arsenicor inorganic pesticides. Wood,
cardboard and paper containersof thistypeshould
becrushedandstoredinthe55gallondrumwiththe
other containers.

HOW TO TRIPLE RINSE
CONTAINERS

Triplerinsingmay beaccomplishedinthefol-
lowingmanner:

Drain the container by holding the containerina
vertical position for 30 seconds. Add a solvent
capableof removingthepesticidefromthepesticide
container sothatitisapproximately 1/4full. Agitate
thecontainerthoroughly, thendraintheliquid(rinsate)
intothespray tank, holdingitinavertica positionfor
30 seconds. Repeat the sameoperationtwice.

Inpractice, thematerial capableof removingthe
pesticideisthemateria listedonthelabel whichis
generally mixedwiththepesticide(i.e., water, oil,
etc.). Oncetriplerinsed, the container should be
crushed, punctured and disposed of in afacility
licensedtomanagewastetype#27. Informationon

thelocationof theproper facility canbeobtained by
callingtheappropriate County SolidWasteMan-
agement Office. Containerscana sobeturnedover
toadrumreconditioner or alegitimaterecycler or
reclaimerif thelabel ontheproduct doesnot prohibit
this

Obvioudly, triplerinsingisnot practical inthe
caseof ULV, granular, dust, or bait formulation,
pressurized containers, or bags. If containersor any
of theabovehavehe dacutdly hazardouswaste, they
must bedi sposed of inaccordancewith Hazardous
Wasteregulations. However, evenif thepesticide
wastequalifiesasahazardousor acutely hazardous
waste the applicator may be eligiblefor reduced
requirementsasa‘“small quantity generator.” A
small quantity generator isonewho producesatotal
quantity of 1 kilogram (2.21bs.) or lessof acutely
hazardouswasteinany onemonthor atotal quantity
of 100kg. (2201bs.) or lessof hazardouswaste per
month. A small quantity generatorisfreefromthe
requirementsof manifestingthewaste, usngaregis-
teredhazardouswastehauler, disposingof thewaste
in a registered treatment, storage, and disposal
facility and becomeregisteredasahazardouswaste
generator.

A small quantity generator may disposeof pes-
ticidewasteinany facility licensedtomanageNew
Jersey Waste Type#27 or exercise several other
options. Hemay useother states facilitieslicensed
to manage municipal or industrial waste or any
facilitieswhichreclaim or recyclethewaste. For
moredetail sondisposa of pesticidescontainersand
pesticide waste refer to the Pesticide Control
Program’ s* Guiddinesfor Disposal of Empty Pesti-
cideContainersandPesticideWaste.” Y oucanaso
contacttheHazardousWasteManifest & Informa-
tion Systemat (609) 292-7081.
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METHODS OF DISPOSING OF
PESTICIDES AND PESTICIDE
CONTAINERS

Disposd of pesticides
and their containerscan
beaproblem. They should
bereturnedtothemanu-
facturer whenever pos-
gble. Otherwiseyoumust
choosethemethodwhich
is best for you and till
protectsothersandthe
environment. Federd and
datelawsmay requirethat
you use certain methods
when disposing of spe-
cificpedticides.

I nciner ation - Burning pesticidesand contain-
ersingpecia hightemperaturepesticideincinerators
isonesafemethod of disposal. Theseincinerators
arespecially designed sothat thepesticideswill be
reduced to harmless gases and solid ashes. This
method may not beusedfor pesticidesor pesticide
containerswithmercury, lead, cadmium, arsenicor
inorganic pesticides. Do not confusethisspecial
incinerationmethodwith openburning or ordinary
incinerationwhichisillegal inNew Jersey. Tofind
outif apesticideincinerator isnear your operation,
contact your stateregulatory officialsor your re-
giona Environmental Protection Agency office.

Burial - Burying pesticidesand containerscan
alsobeaneffectivemethodof disposal. Donot bury
pesticides or their containers anywhere butinan
appropriatelandfill. Containerswhichcontainlig-
uidsthat areclassified asacutely hazardouswaste
pesticidesmust bedisposed of accordingly unless
the containersareempty, freefrom any pesticide
residue, andtriplerinsed. After beingtriplerinsed,
they can becrushed or punctured and legally dis-
posedof inaType27 (dryindustria-waste) sanitary
landfill.

Contai nerswhichhavenot heldacutely hazard-
ous pesticides can be disposed of in a Type 27
Landfill if they areempty. Containerswhichhave
helddry or pressurized acutel y hazardouspesticides
must bedisposed of ashazardouswastes.

Donot bury pesticidesor containerswithmer-
cury, lead, cadmium, arsenicor inorganicpesticides
unlessspecial precautionsaretaken. Encapsulation
isone method of keeping these compoundsfrom
gettingintotheenvironment.

Chemical Degradation - Sometimes pesti-
cidescan be chemically degraded into non-toxic
materials. These methods are specific for each
chemical and cannot bedescribed here. Check with
themanufacturer or loca Environmental Protection
Agency officia sfor specificmethods.

Soil I njection - Disposal of surpluspesticides
throughsoil injectionisafairly new method. “ Soil
Injection” meanspl owingthepesticideintothesoil
over alargeareain normal tillage practices. The
effect of thismethod of theenvironmentisnot fully
known. Use soil injection methods only when
recommended by state or federal regulatory offi-
cds

Take the extra time and effort to dispose of
sur pluspesticidesand empty container ssafely.
It swell worthyour while!!
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SELF STUDY QUESTIONS
1. Theuseof protectivesafety equipment by the
applicator whileworking and handling pesti-
cidesinthepesticidestorageareamay by nec-
essay.

T() F()

Themainreasonfor therequirementtohavea
lock onthedoor of apesticidestorageareaisto:

A) keepthedoor closedwhenthestorageisnotin
use.

B) decreasepesticidefumes.

C) preventunauthorizedpeopleandchildrenfrom
entering.

M ost pesticidescontai nersaresowell madeand
seal ed that no pesticideescapesuntil theseal is
broken or the packageisdamaged.

T() F()

A good spot for apesticidestorageisalow area
so that spilled pesticides are contained and
cannot bewashedaway by rain.

T() F()

Activated charcod , hydratedlime, and sodium
hypochloriteareuseful itemstohaveonhandin
or near apesticidestorage:

A) toaddtothespray mixturewhenneeded.

B) to reduce pesticide fumes and vapors to a
minimum.

C) toinducevomitingifingestionoccurs.

D) toneutraizeor absorbspilled pesticides.

6. Whennotinuseapesticidestorageshouldbe
tightly closedand sed edtoprevent any pesticide
fumesor vaporsfromescaping.

T() F()

7. InNew Jersey theregulationsinforcefor the

disposal of pesticidesare:

A) federd.
B) date.
C) bothfederal andstate.

8. Thebest way to disposeof pesticidesin New
Jerseyis.

A) burning.

B) burid.

C) chemical break down.

D) usethemaccordingtocurrentlabeling.
9. Pesticidescan now bedisposed of by special
incinerationprocedures.

T() F()

10. Many of the“ sanitary” landfillsunder statecon-
trol inNew Jersey aresatisfactory for thedis-
posal of pesticidesinlargeamounts.

T() F()

11. After proper rinsingof liquid pesticidecontain-
ers they can be crushed and/or broken for
disposal inNew Jersey “ sanitary” landfills.

T() F()

12. Theonly satisfactory way for the disposal of
empty paper contai nersof dry pesticideformu-

lationsinNew Jerseyis.

A) burning.

B) burying.
C) returningtothemanufacturer.

ANSWERKEY

1 7T 7 B
2 C 8 D
2 F 9 T
4 F 10. F
5 D n-T
6. F 2. B
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CHAPTER EIGHTEEN

LIABILITY

L earning Objectives
*  Knowwhichtypeof pesticideapplicationmost
oftenresultsinclaimsfor damagesagainst appli-
cators.

Describewnhat actionstheapplicator shouldtake
in the event of becoming involved in alegal
problem.

Understandinsurancerequirements.

Explainhow thePesticideControl Programop-
eratesconcerningtheenforcementregulations.

Almostal pesticidesarecons dered hazardous.
Eventhemost careful applicatorssometimeshave
claimsfor damagesagainst them. Theusua claims
arefor non-performanceor forinjury tocropsbeing
treated ortocropsinnearby fields. Itisimportant for
all licensed applicatorsto beinformed of themost
commonclaimsmadeagainstthem.

DRIFT

Drifting pesticidesareamajor causeof environ-
mental contamination and damage to non-target
areas. Ingenera, thecourtshavehel dtheapplicator
and/or theapplicator businessliableindrift cases.
Thegrower may alsobeliablewhenhe/shehiresor
contractsfor a“ particularly dangerousoperation”
suchastheapplicationof pesticides. Themanufac-
turer of thepesticidemay beheldliableindrift cases
incertaininstances. If thelabel doesn’tclearlywarn
about thepossibility of drift, themanufacturer may
shareligbility.

CROP INJURY

Claimsof injury tothecropthat wastreated or
claimsthat the pesti cide had not performed asex-
pected involve the dealer, the manufacturer, the
applicator business, andtheapplicator. Thecourts
must decide which of the four recommended or
guaranteed theproduct for that specificuseonthat
crop. Theparty inerror must accept theblameand
pay damages. Applicatorsmust makesurethat all
thepesti cidesthey usearerecommended onthel abel
for that purpose. Then the blame may be the
manufacturer’s.

If the crop injury was not great or total, the
grower must show how muchdamagewasfromthe
pesticideand how muchwasfromother conditions
suchasweather, disease, etc. Thisbreakdownisnot
necessary incaseswithgreat or total injury.

PERSONAL INJURY

Theapplication of pesticidesisconsideredan
especially dangerousorinlegal terms, an” ultrahaz-
ardous’ activity. Asaresultthepesticideapplicator
and/or applicator businessisliableforanyinjurytoa
personfromthepesticide. Usually theinjuredperson
canrecover damageswithout proving negligenceof
theapplicator. Theinjured party must only prove
that he/sheisfree of any negligence and did not
assumetherisk of pesticideexposure. Pest control
operatorsor exterminatorsaresometimesaspecial
case. Theliability inmost casesinvolving personal
injury or death dependson proving theapplicator

negligent
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WRONG LOCATION OR SITE

If thepesticideisappliedonafield, crop, or area
other than the one it was intended for, serious
problemscanresult. Intheevent that damage
or over-toleranceoccursor that theowner justdidn’t
want theareatreated, theapplicator may becharged
with trespass. Defenseisvery difficult. Double
check on addresses, field locations, and all land-
marksbeforeyoutreat anarea. Applying pesticides
tothewrongfield canbecostly.

BEES

Honeybeesareveryimportanttothefarmerwho
oftenhasprivately owned coloniesor hives. Unfor-
tunately, beesareinsectsandarevery susceptibleto
many pesticides. If thebeesinhivesarekilledasthe
result of drift from nearby fields, theapplicatoris
usualy heldlegally responsible. Oftenhe/shemust

pay damages.

However, if the bees contacted the pesticides
while in the sprayed fields, the applicator is not
usually liable. Thecourtshaveruledthat thebeeis
trespassing, andthat theland doesn’ t needtobesafe
touninvitedanimals. Play itsafe! Know wherethe
beehivesarelocatedinyour area. If thepesticide
|abel notesthat theproductistoxictobees, statelaw
requiresyoutowarnlocal beekeepersbeforehand of
when and whereyouwill be spraying for specific
crops.

ATTRACTIVE NUISANCE

Therulingson* attractivenuisance” usualy in-
volvecaseswhen children areattracted toground
equipment or aircraft andinjurethemselves. The
owner and/or gpplicator arehddliableforleavingthe
“nuisance’ whereachildcouldbe” attracted” toit. In
one case, a young boy, seeing a small airplane
parked inthe corner of anairport, took hisax and
choppedtheplaneintoseverd pieces. Unfortunately
at onepoint, thehatchet hit theplane, thendlipped
and cut hisfoot. The court under the “attractive
nuisance’ claimawardedtheboy $5,000fromthe
airplane sowner.

Therefore, beware! Donotleavegroundequip-
ment withexposeddrivebelts, drivewheels, gears,
or any movingpartsaloneinareaswherechildrencan
gettothem. Aircraft shouldnever beparkedwhere
curiouschildrencanfindthem. Empty containersand
aerosol cans are al so attractive and dangerous to
children. Storeor disposeof them properly!

NOISE

Recently claimshavebeenbrought against appli-
catorsfor noisedamage. Ownersof mink, poultry,
turkey and occasiondlly cattleranchesclaiminjuryto
their animal sfromfright caused by noi seof aircraft
andground equi pment operating aboveor near their
ranch. They must provedirect|ossof property due
to noise from machinery operated carelessly or
negligently. Insomecasestheranchownerwill clam
that anapplicator madean unlawful flight over pri-
vately owned property without permission. Thisis
espedidlyimportantinaerid gpplicationswhenpul lups
over nearby property are necessary. Successful
defenseispossiblewhen the applicator can show
that the noisewasn’ t the cause of injury or that no
injury occurred.

CROSS CONTAMINATION

Every year there are cases where a pesticide
container hasnot only the pesticidenamed onthe
label but another pesticidea so. Themateriasinthe
container may damage the crops being treated.
Therearethreemainwaysthismay occur:

1. Themanufacturer may makeamistakeinlabel-
ingorformulatingtheproduct.

Theapplicator may errinmixingor fillinginthe
spray tank. Or all thepesticidel eft over fromthe
last application may not have been removed
fromthetank.

Opencontainersof herbicidessuchas2,4-D can
vaporize (become a gas) and penetrate other
pesticideswhicharestored nearby. Whenthe
other pesticidesareappliedthe2,4-D contami-
nationcanserioudy injurethecrops.
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Theapplicator must know which container of
pesticide was used on the crop so that |aboratory
testscan bemade. Thelabtestscan show whether
thecontaminationoccurredduringmixingandfilling
or earlier. Incasesinvolving herbicidecontamina-
tion, itisdifficulttoprovewhether itistheresult of
vaporizationduring storageor manufacturer formu-
lationerror. Thecourtsmust decidewhoistoblame.

NOTE: All applicatorsshouldwriteonthelabel of
each pesticidecontainer thelocationandthedateit
wasapplied. They shoulda sorecordthel ot number
incaseof cross-contamination.

WHAT TO DO WHEN YOU ARE
INVOLVED

If youbecomeinvolvedinany lega problem, act
carefully and promptly. Alwaysbefriendly and
helpful. Never admitliability. Becareful whomyou
give information to about your spray operation.
Offer to look into the matter at once. Do the
following:

*  Examine your records to make sure that you
wereactualy operatingintheareaat thetimeof
theallegedinjury.

*  Makesurethat al of your records are up-to-
date, particul arly astotheidentity of theequip-
ment used, temperatures, wind direction and
velocity, andall other pertinent data.

*  Proceed to the scene immediately and make
notesof all essential informationwhenyouget
there.

*  Recordthepresenceof any adversecondition
that you observedat thetimeof your investiga-
tion, particularlyinsectinfestations, disease, water
stress, lateplanting, carry-over effectfromother
materialsor herbicides, and ageof crop.

*  Photographany adverseconditionfoundwith
color filmat asufficiently closefocal lengthso
that the symptoms can be examined by an ex-

pert.

*  Savethecontainer fromwhichtheproduct was
removed that was used in thejob. If itisnot
practical tosavethewholecontainer, useclose-
up color photography torecordthelabel .

*  Notifyyourinsurancecompany anddosoimme-
diately.

*  Ifyoudonot haveinsuranceforthel ossinvolved,
request permissiontohaveanexpert examine
thecrop or theproperty, inorder that you may
havethebenefit of aprofessional opinion.

*  |fachemical companyisinvolved, notify them
immediately. They will probably wanttosend
their expertstothesitetoo.

*  Obtainthenamesandaddressesof all witnesses
whomight testify astothenatureof theopera-
tion, conditionsof thecrop beforeand after. In
the event that the crop is perennial, examine
aerial photographsto ascertainthecondition of
theorchard or other perennia plantinginyears
priortotheyear of alegedinjury.

INSURANCE

A pesticideapplicator shouldhaveinsurancefor
possiblepesticidemishaps. InNew Jersey, insur-
anceismandatory for all pesticideapplicator busi-
nesses. Therearemany different typesof insurance
plansrangingfrombodily injury, property damage,
restrictedchemica liability and comprehens vechemi-
ca. Theplanchosenshouldfityour needs. If youare
inareatively lowrisk positionfromal ega stlandpoint
theminimum coveragemay beenough. Ontheother
hand, aerial applicatorswill probably need more
insurance. Besuretoexplorethecosts, benefits, and
drawbacksof insurancebeforeyoubuy. Y ouneed
to know exactly what you are covered for. An
Insuranceagent who specializesin pesticideinsur-
ance is the best person to advise you on your
individual (special) insuranceneeds. Alsobecertain
any applicator businessyou hire hastherequired
insurancecoverage.




ENFORCEMENT ACTIONS

ThePesticideControl Program, Bureau of Pes-
ticideCompliance(BPC) investigatesthemisuseof
pesticidesonthefarmsof New Jersey.

Oneof thewaysthePesticide Control Program
determinescompliancewithNew Jersey regul ations
isby collectingcrops, primarily fruitand vegetabl es,
atfarmsites. Thereasonfor thisistocheck forthe
useof pesticidesoncropsfor whichthepesticideis
notlabeed, andtomonitor for pesticidel evel sabove
tolerances. Compliancemonitoring for pesticide
level sof productsthat areauthorized for useunder
theprovisionsof theFederal Insecticide, Fungicide
andRodenticideAct Section24(c) (Special Local
Needs) and Section 18 (Emergency Exemptions)is
alsodone.

Thecollectionandanalysisof thesesamplesisa
joint effort between the federal Food and Drug
Administration (FDA) and the Pesticide Control
Program. Theinvestigatorscollectthesamplesatthe
farmandthentransfer thesesamplestothe FDA for
andyss.

The Pesticide Control Program has the
authority to make inspections of private appli-
cators to determine compliance with New Jer-
sey pesticideregulations. Refusal toallow access
to perform ANY inspectionsisaviolation of the
regulations

Enforcement viol ationsof thePesticideControl
Regulationscanrangefroman AdministrativeOrder
(warning notice) topenal ty amountsupto$3000 per
violation. Theamount of thepenalty isbasedona
penalty guidelinedevel oped by the PCP.

Privateapplicatorscanbeheldresponsiblefor
misuseof pesticidesby individua sunder their direct
supervision. Private applicators may also bere-
quiredtoretakethecertificationexamasaresult of
apesticidemisuse.

Theregistrationof aprivatepesticideapplicator
my bedenied, suspended, or revokedfor violations
of theregulations.

If you have any additional questions or need
further clarificationof thepesticideregul ations, please
contact thePesticideControl Programat (609) 530-
4070.

Remember nomatter how car eful you are,
accidentswill happen. Y ou must beprepared
for any emergency. Aboveall, keep calm.
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SELF STUDY QUESTIONS

1. Amagjor causeof pesticideenvironmental con-
tamination and damage to non-target sitesis
causedby:

A) thelabd.
B) drift.
C) thetarget pests.

2. If apesticideislabeledtoxictobeestheapplica-
torsmust:

A) warnlocal beekeepers.
B) notworry aboutit.
C) placeancticeintheloca newspaper.

3. Inlegal terms, the application of pesticidesis
considered:

A) notdangerous.
B) dightlydangerous.
C) an“ultrahazardous’ activity.

4. Crosscontaminationis:

A) thecombinationof variouschemicals.

B) whenafertilizer and herbicidearemixed.

C) whenapesticidecontainer containsnotonlythe
pesticidenamed on Thelabel, but another pes-
ticideaso.

5. In New Jersey, insurance is required by all
pesticide:
A) applicator businesses.

B) applicators.
C) handlers.

ANSWERKEY

gabdwpNpE
00>
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APPENDIX A

CALCULATIONS

L earning Objectives

*  Performthecal cul ationsnecessary todetermine
areasor volumesto betreated.

*  Understand|abel directionsfor quantity of pes-
ticiderequired.

*  Caculateformulationsrequiredwhendiluting
concentrationstomeet | abel requirements.

CONVERSIONS AND
CALCULATIONS

Effective application of pesticides and other
agricultura chemical sisdependent onmany factors.
Oneof themoreimportantistocorrectly calculate
theamount of material needed. Unlessyouhavethe
correctamount of pesticideinyour tank mix, evena
correctly calibrated sprayer can apply the wrong
rate.

Manufacturersprovideapplicationrateinstruc-
tionsonevery pesticidelabel. Duetothevariety of
waysinwhich theserecommendations are stated
(suchaslbs. of activeingredient (a.i.) per acre, |bs.
of formulationper 100gadl . of spray, or ouncesof a.i.
per 1,000 sq. ft.) it isoften necessary to adapt the
recommendationstodifferent areasandvolumes, or
evenother units. Sometimestheamount of active
ingredient must beconvertedtotheamount of actua
product. Thisprocesscanbevery confusing.

PESTICIDE CALCULATIONS

Formul ationssuch aswettabl eand sol ublepow-
ders, emul sifiableconcentrates, andflowablesare
soldasconcentratesand must bedilutedinthespray
tank withanappropriatecarrier. Water isthemost
commoncarrier, butkerosene, oil, andother liquids
aresometimesused. Below areexamplesof howto
properly ca cul atetheamount of pesticidethat should
be added to a spray tank.

Mixing Solubleand WettablePowder s

Poundsper 100gallons. Directionsfor wettableor
solublepowdersmay begiveninpoundsof pesticide
formulation per 100 gallonsof carrier. Y ou must
know thecapacity ingallonsof your spray tank (or
the number of gallonsyou will be adding to your
spray tankif thejobrequiresonly apartia tank 1oad).
Thenusethefollowingformula:

Gallonsin tank X Pounds per 100 gallons recommended
100gallons

= Pounds needed in tank
EXAMPLE:

Y our spray tank holds500gallons. Thelabel calls
for 2 poundsof formulationper 100gallonsof water.
How many poundsof formul ationshouldyouaddto
thetank?

500 gallons X Poundsper 100 gallons (2)
100gallons

= Pounds needed in tank (10)

500X 2/100=10




Y ou should add 10 poundsto thetank.
EXAMPLE:

Y ouneedtospray only oneacreandyour equipment
iscalibratedtospray 60gallonsper acre. Thelabel
callsfor 2 poundsof formulation per 100gallonsof
water. How many poundsof formulationshouldyou
addtothetank tomake60gallonsof finished spray?

Gallonsintank (60) X Poundsper 100 Gallons(2)
100gadlons

=Poundsneededintank (1.2, or 19.2 0z.)

60X 2/100=1.2
Number of poundstoaddis1.2, or 19.2 oz.

Pounds per acre. The label may list the recom-
mended dosage as pounds per acre. If the job
requiresafull tank, youmust know how many gallons
your equipment appliesper acreandthespray tank
capacity. Usetheseformulas:

Gallonsintank = Acres sprayed per tankful
Gallonsapplied per acre

Acres sprayed per tank X |bs formulation per acre
= Pounds formulation needed in tank

EXAMPLE:

Y our sprayer applies 15 gallonsper acreand your
tank holds400gallons. Thelabel rateis3 poundsof
formulationper acre.

Gallonsintank (400) =
Gallonsper acre(15)

= Acressprayed per tankful (26.7)

400/15=26.7

Acressprayed per tankful (26.7) X lbsformulation per acre (3) =
Poundsformulation neededin tank (80.1)

Add80 poundsof pesticideformulationtothe
tank.

If therecommended dosageisgivenaspounds
of activeingredient (a.i.) per acre, you must first
convertthat figuretopoundsof formulation per acre.
Usethefollowingformula

Ibsof a.i. per acre X 100 = Ibsformulation per acre
Percent of a.i.informulation

Then follow the formulaslisted above under
“poundsper acre” tofindthepoundsof formulation
to add to your tank.

EXAMPLE:

Y ouwishtoapply 2 poundsof activeingredient per
acre. Y our formulationis80 percent WP.

Poundsof a.i. per acre(2) X 100
Percenta.i.informulation (80)

= Poundsformulation per acre (2.5)

2X 100/80=2.5
Mixing Liquid Formulations

Ratesfor liquidformulations(EC, F, etc.) are
oftenlistedaspints, quarts, or gallonsper 100galons
or per acre. Make these calculations as you did
above for pounds per 100 gallons or pounds per
acre, butintheformulassubstitutetheappropriate
liquidmeasurefor“pounds.”

EXAMPLE:

Thelabel rateis2 pintsof pesticideformul ation per
100 gallons of water. Y our spray tank holds 300

gdlons

Gallonsper tank (300) X Pintsper 100 gallons(2)
100gallons

= Pintsformulation needed in tank (6)




EXAMPLE:

Y our sprayer applies22 gallonsper acreand your
tank holds400gallons. Thelabel rateis1.5quarts
per acre.

Gallonsintank (400) X Quartsper acre(1.5)
Gallonsper acre(22)

= Quartsneeded intank (27.3)

400X 1.5/22=27.3

If therecommendationforaliquidformulationis
listed aspoundsof activeingredient per acre, you
mustfirstconvertthat figuretogalonsof formulation
toapply per acre. Thelabel of aliquidformulation
alwaystellshow many poundsof activeingredient
areinonegallonof theconcentrated formulation (4
EChas4poundsof activeingredient per gallon; 6EC
contains6 poundsper gallon, etc.).

Pounds of a.i. needed per acre
Pounds of a.i. per gallon of formulation

= Gallonsof formulation per acre
EXAMPLE:

Therecommendationisfor 1 poundof activeingre-
dient per acre. Y ou purchased an 8EC, which con-
tains8 poundsof activeingredient per gallon. Y our
tank holds500gallonsandiscalibratedtoapply 25
galonsper acre.

Poundsa.i. to apply per acre (1
Poundsa.i. per gallon (8)

=Gallonsper acre(1/8, or 1 pint)
1/8=.125(1/8)

Gallonsintank (500) = Acresper tankful (20)
Gallonsper acre(25)

500/25=20
Acresper tankful (20) X Gallonsper acre(1/8 or .125)

25X.125=25

A-3

Square Feet vs. Acre Mixing

Thelabel rateis sometimes given in pounds,
pints, quarts, or gallonsper 1,000 squarefeet. If you
have calibrated your equi pment intermsof 1,000
squarefeet, youmust adjust theformul asabovefrom
anacreto1,000sguarefeet. Thefollowingformulas
may beusedwitheither liquidor dry formulations:

Gallonsper tank
Gallonsapplied per 1,000 sq feet by equipment

= Number of 1,000 square feet by equipment

Number of 1,000 squarefeet sectionssprayed
per tankful X pints, quarts, gallons, or pounds of
formulationneeded per 1,000 squarefeet = Amount
of formulationtoaddtotank

However, if youhaveca culatedtheareayouare
totreatinacres, youmust convertthe1,000-square-
foot rateto arateper acreasfollows:

43,560 (s0. ft. per acre) =43.5
1,000 squarefeet

Pint, quarts, gallons, or poundsper 1,000square
feet X 43.5 = Pints, quarts, gallons, or pounds of
formulationtoapply per acre

To convert fromtherate per acreto arate per
1,000 squarefeet (or 100 squarefeet):

Pints, quarts, gallons

or pounds of formulation recommended per acre
43.5 (435for 100 sq. ft.)

Pints, quarts, gallons, or Ibs of formulation per
1,000 squarefeet (or 100 sg. ft.)







APPENDIX B

GLOSSARY OF PESTICIDE TERMS
AS USED IN THIS MANUAL

ABRASION: A scrape, scratch, soreor cutwhich
breakstheskin.

ABRASIVE: Somethingthat grindsdownorwears
away anobject. Example: wettablepowderswear
pumpsandnozzlesdownquickly.

ABSORB: Totakeapesticideintoaplant, animal
orthesoil.

ABSORPTIVE CLAY: A special type of clay
powder which cantakeup chemica sandholdthem.
Itissometimesusedtocleanupspillsof pesticides.

ACARACIDE: Pesticideusedtocontrol mitesand
ticks. Sameasmiticide.

ACCUMULATE: Buildup, pileup, store.

ACCUMULATIVE PESTICIDES: Those
chemicalswhichtendtobuildupinanimalsor the
environment.

ACID: Averysharp, sour liquidwhichisusually
very dangerousinconcentratedform.

ACRE: 43,560 squarefeet. Anareaof |and about
209feet long by 209 feet wide.

ACTIVATEDCHARCOAL: Veryfindyground,
high quality charcoal which absorbs liquids and
gasseseadly.

ACTIVEINGREDIENT: Thepart of pesticide
whichwill kill pestsor prevent damage by them.
Usudlyitisthesameasthe®technicd” materid inthe
formulated product.

ACTUAL DOSAGE: Theamountof activeingre-
dient (notformul ated product) whichisappliedtoan
areaor other target.

ACUTEPOISONING: Severepoisoningwhich
occursafter oneexposuretoapesticide.

ACUTETOXICITY: How poisonousapesticide
isto an animal (or man) after a single dose or
exposure.

ADHESIVE: Anadjuvantwhichhelpsthepesti-
cidestick tothetreated surface.

ADJUVANT/ADDITIVE: Something addedto
thepesticidemixturetohelptheactiveingredientdo
abetter job. Examples. wetting agent, spreader,
adhesive, emulsfyingagent, penetrant.

AEROSOL : Pesticidechemical storedinacon-
tainer under pressure. Thepesticideisdriventhrough
afineopening by aninactivegasunder pressurewhen
thenozzleistriggered.

AGITATE: Tokeepapesticidechemical mixed
up; tokeepitfromsettlingor separatinginthespray
tank.

ALKALI: Oppositeof anacid;itisusually danger-
ousinconcentratedform.

ANNUAL : A plantthat growsfromseed, produces
seedthesameyear, thendies.

ANTIDOTE: A treatment given by adoctor to
reducetheeffectsof pesticidepoisoning.




ANTI-SIPHONINGDEVICE: A small pieceof
equipment attached tothefilling hoseto preventfill
water from draining back into the water source.
Example: checkvalve.

APIARY: Placewherecoloniesof beesarepur-
posely kept.

APPLICATION: Putting a pesticide on or in
plants, animals, buildings, soil, air, water or other
targettokill pestsor prevent damageby them.

AQUATICWEEDS: Weedsthat grow inwater,
either ontop or under thesurface.

ARTIFICIAL RESPIRATION: First aid for
someonewho hasstoppedbreathing, by blowingair
intohislungsor applying pressureto hisback tostart
breathingagain.

ATROPINE: Anantidotefor organophosphate
and carbamate poisoning. Full nameisatropine
lfate.

ATTRACTIVE NUISANCE: A legal termfor
any object which might attract children or other
personstoitandthenmightinjureor hurtthemasa
result. Examples: sprayers, empty pesticidecontain-
ers.

BAIT: Afoodorother material whichwill attract
apest to apesticide or to atrap where it will be
destroyed.

BASE : Alkali; oppositeof anacid.

BIOLOGICAL CONTROL: Pestcontrol with-
out the use of chemicals. Parasites, predators,
diseases, etc. areused to control pests.

BOOM: Severa nozzlesjoined together by sec-
tions of pipe or tubing to apply pesticides over a
wider areaat onetime.

BROADLEAFPLANTS: Plantswithwide, flat
leavesand netted veins. Example: dandelion, rose.

BROAD SPECTRUM PESTICIDES:. General
purposeor widerangeof uses. They areeffective
whenseveral different pestsareaproblem.

CALCULATE: Dosomearithmetic; work with
numbers, determine, figureout.

CALIBRATE/CALIBRATION: Tofigureor
measurehow much pesticidewill beappliedby the
equipmenttothetarget.

CANCELLED: A pesticideusethatisnolonger
registeredasalegal useby theEnvironmental Pro-
tection Agency. Remaining stockscanbeused by
order of theAdministrator, EPA.

CARBAMATEPESTICIDE: Afamily of pesti-
cideswhicharechemicallysimilar. Theydl attacka
pestinthesameway. Common onesarecarbaryl
(Sevin), carbofuran (Furadan) and methomyl
(Lannate).

CARRIER (twomeanings): Theliquidor solidthat
isusedtodilutetheactiveingredientinmanufacturing
apesticideformulation, Example: talc, petroleum
olvents

OR

Themateria usedto carry thepesticidetothe
target. Examples: waterinahydraulicsprayer,airin
amistblower.

CARTRIDGE: Thecylinder-shaped part of the
respirator whichabsorbsthefumesandvaporsfrom
the air before you breathe them. It should be
replaced often.

CAUTION: A signa word used on labels of
pesticidestoa ert usersthat thepesticideisdlightly
toxic.

CHEMICAL: Oftenusedheretomean* pesticide”
chemicdl.

CHEMICAL NAME: Sientificnametellingthe
contentsor formulaof theactiveingredientsof the
poison.




CHEMICALLY INACTIVE: Will not easily
react withany other chemical or object. Examples,
talc,clay.

CHEMICAL REACTION: Whentwoor more
substancesarecombined and asaresult undergoa
compl etechangetomakenew substancesor mate-
rids.

CHLORINATEDHYDROCARBONS: Afam-
ily of pesticideswhicharechemicaly smilar-they dl
containchlorine. They aregenerally very persistent
ascompared to carbamatesor organophosphates.
Examplesincludechlordane, lindane, methoxychlor.

CHRONICPOISONING: Poisoningwhichoc-
cursasaresult of small, repeated dosesof pesticide
over alongperiodof time.

CHRONICTOXICITY: How poisonousapes-
ticideistoananimal (or man) after small, repeated
dosesover aperiod of time.

CIRCULATE: Tomovecompletely throughsome-
thinginapaththat returnstothestarting point.

COMMERCIAL: Ajoborbusinesswhosepur-
poseisto makemoney or earnaprofit.

COMMONNAME: Awel-known,simplename
of apesticideaccepted by the Pesticide Regul ation
Divisionof theEnvironmental Protection Agency.
Examples: carbaryl, atrazine, benomyl.

COMPATIBILITY: When two or more pesti-
cidescanbemixedtogether without reducingtheir
effectivenessor harmingthetarget.

CONCENTRATE: A pedticideasitissold, before
diluting it. Usually contains a lot of the active
ingredient.

CONCENTRATION: Theamount of activein-
gredient of pesticideinaformulationorinamixture.

CONDEMNATION: Theactof removingacrop
or product whichdoesnot meet legal standardsfor
tolerancesonfoodsand thusisnot tobesold.

CONTACT: Totouchor betouched by.

CONTAMINATE: Pallute; theadditionof anun-
wanted materia (oftenapesticide) whereitcoulddo
harmor damage.

CONTRACT: Anagreementwithsomeonetodo
ajobor performaservicefor him.

CONTROL: Toreducedamage; tokeegpdownthe
number of pestsinanarea.

CORROSION: Theeffect of beingworndownor
eatenaway owly.

CORROSIVE POISON: A typeof poison con-
tainingastrongacidor basewhichwill severely burn
theskin, mouth, stomach, etc.

CROSSCONTAMINATION: Whenonepesti-
cidegetsintoor mixeswithanother pesticideacci-
dentally - usually occursinpesticidecontainerorin
apoorly cleaned sprayer.

DAYSTOHARVEST: Theleast number of days
betweenthelast pesticideapplicationandtheharvest
date, asset by law.

DAYSTO SLAUGHTER: Theleast number of
daysbetweenthelast pesticideapplicationandthe
datetheanimal isslaughtered, asset by law.

DECONTAMINATE: Toremoveor breakdown
theunwantedmateria (usually pesticide) soitcannot
doany harmor damage.

DEFOLIANT: Atypeof pesticidewhichcauses
theleavesof aplant todrop off.

DEGRADE: Break down, decompose.

DEGREE OF EXPOSURE: Theamount or ex-
tenttowhichapersonhasbeenincontactwithatoxic

pesticide.




DEPARTMENT OF ENVIRONMENTAL
PROTECTION (DEP): The New Jersey state
department responsi blefor pesticiderulesandregu-
lations.

DEPOSIT: Thepesticideontheleavesor skinor
other surfaceright after apesticideapplication.

DERMAL TOXICITY: How poisonousapesti-
cideistoananimal whenabsorbedthroughtheskin.

DESICCANT: A typeof pesticidewhichdraws
moisture(liquids) fromaplant or plant part causing
ittowitheranddie.

DETERIORATE: To decay, to wear away, to
break down.

DILUENT: Aliquidordust usedto“water down”
or weakenaconcentrated pesticide.

DILUTE: Tomakeapesticidethinner or weaker
by adding water, oil, or other material; to “water
down”.

DISINFECTANT: A pesticideor other chemical
thatkill sor inactivatesadi sease-producingmicroor-
ganismssuchasbacteria.

DISPOSAL: Theact or processof discarding or
throwingaway apesticide. Shouldbedonecarefully
andsafely.

DOMESTIC ANIMAL: Tameanimal used for
man’ sbenefit. Examples: cow, sheep, horse.

DORMANT SPRAY : Pesticideapplicationmade
beforetreesandother plantlifebegintoleaf outinthe

Soring.

DOSE-DOSAGE: Theportionor amount of pes-
ticidemixturewhichisappliedtothetarget.

DOWNWIND: Onthesidewhichtheprevailing
windisblowingtowards.

DRIFT: Themovement by windandair currentsof
dropletsor particlesof apesticidefromthetarget
areato an areanot intended to betreated.

DUST: Afinely ground, dry mixturecontaininga
small amount of pesticideandaninert carrier suchas
talcor clay. Thedust particlesareof many different
gzes.

ECOLOGY': Study of therelationshipbetweena
plant or animal anditssurroundings.

EMULSIFIABLECONCENTRATE: A pesti-
cideformulationwithalargeamount of activeingre-
dientdissolvedinaliquid. Anemulsifierisused, too,
so that the pesticide can be diluted, usually with
water.

EMUL SIFIER: A chemica whichhelpsoneliquid
formtiny dropletsandthusremainmixedinanother
liquid. Itisusedtoformastablemixturebetweentwo
liquidswhichusualywouldnotmix. Example: ailin
water.

ENCAPSULATION: Methodof disposal of pes-
ticidesand pesticidecontainersby sealingthemina
sturdy, waterproof contai ner sothecontentscannot
possibly get out. Also amethod of formulating

pesticides.

ENVIRONMENT: Surroundings- usually water,
ar,soil, plantsandwildlife.

ENVIRONMENTAL PROTECTION
AGENCY -EPA: Thefederal agency responsible
for pesticiderulesandregulations.

EPA REGISTRATIONNUMBER: A number
assigned by EPA toaproduct whenitisregistered
that must appear onall label sfor that product. Itwill
appear as“EPA Reg. No.” or “EPA Registration
No.” followed by thecompany number and product
number. Sometimesastateal phabetical designation
anddistributorsnumber will alsoappear.

ERADICANT FUNGICIDE: Typeof fungicide
whichkillsthedi seaseafter it appearsonorinaplant.




EVAPORATE: Toformagasanddisappearinto
theair.

EXEMPTION: Exception

EXPOSE/EXPOSURE: Not shielded or pro-
tected; comeincontact withthepesticide.

FACE SHIELD: A transparent pieceof protective
equipment used by apesti cideapplicator toprotect
hisfacefromexposureto pesticides.

FEED: Food used for the purpose of feeding
livestock anddomesticanimals.

FILTER: To screen out the unwanted material;
cleanby strainingout theundesirableparts, or apiece
of equipmentfor doingthis.

FINITETOLERANCE: Themaximumamount of
pesticidewhichcanremainonfoodor feed cropsat
harvest after thepesticidehasbeendirectly applied
tothecrops.

FLOWABLE: Veryfindygroundsolidmateria sof
pesticidewhicharemixedinaliquidcarrier.

FLUID: Liquid.

FOAMINGAGENT: Chemica substancewhich
causesthepesticidemixturetoformathick foam. It
isusedtoreducedrift.

FOGGER: Aerosol generator; apieceof pesticide
equipment that breakssomepesticidesintovery fine
droplets(aerosol sor smoke) and blowsor driftsthe
“fog” ontothetargetarea.

FOLIAGE: Leaves, needlesor bladesof aplant.

FOLIARSPRAY S. Pesticideswhichareapplied
onthestems, | eaves, needlesor bladesof aplant.

FOOD CHAIN: A way of describing how all
animal sdepend on each other for food. Itisalink
between plant-eaters, plant and meat-eaters, and
meat-eaters.

FORMULA: A brief way of writingacomplicated
ideaby usingabbreviationsand symbols.

FORMULATION: A mixture of one or more
pesticides plus other materials such as carriers,
diluents, etc. needed to make it safe and easy to
store, diluteand apply. Theformulationistheform
the pesticide is bought in; does not include tank
mixes, adjuvants, etc.

FUME: Unpleasant or irritating smoke, vapor or
gas.

FUMIGATION: Theuseof afumiganttodestroy
apest.

FUNGI/FUNGUS.  Groupof small organisms
which causerots, moldsand plant diseases.

FUNGI CIDE: Pesticideusedtocontrol organisms
which causemolds, rots, and plant diseases(fungi).

GASMASK: Typeof respirator whichcoversthe
entirefaceand protectstheeyesaswell asthenose
and mouth. They contain better filtersand more
absorbing material tocleansetheair thancartridge
respirators and are less likely to leak around the
edges.

GRANARY:: A storageareafor threshedgrain.

GRANULES: Péllets; apesticideformulation of
dry, ready touse, |low concentratepesticideplusan
inertcarrier. Theparticlesareall aboutthesamesize
andarelarger thanthosemakingupadust.

GROWTHREGULATOR: A pedticidechemica
whichincreases, decreasesor changesthenormal
growthor reproductionof anorganism.

HAZARD: Therisk of danger; the chance that
danger or harmwill cometotheapplicator, bystand-
ers, consumers, livestock, wildlifeor crops, etc.

HERBICIDE: Pesticidethat is used to control
unwantedplants.




HYDRAULIC AGITATOR: A device which
keeps the tank mix from settling out by means of
water flow under pressure.

HYDRAULIC SPRAYER: A machinewhich
appliespesticidesby usingwater at high pressureand
volumetodeliver thepesticidetothetarget.

ILLEGAL RESIDUE: A quantity of pesticide
remainingonthecropat harvestwhichiseither above
theset toleranceor whichisnot allowed onthecrop
atall.

INACTIVE: Will notreact chemically withany-
thing; notinvolvedinthepesticideaction.

INCINERATOR: A highheat furnaceor burner
which reduces everything to ashes and vapors or
non-harmful residues.

INCOMPATIBLE: Notabletobemixedorused
together.

INCORPORATE: Towork or blendapesticide
intothesoil completely.

INERT INGREDIENTS: Inactivepart of apes-
ticide/formulation; any materid inapesticidemixture
whichwouldnot prevent damageor destroy pestsif
usedbyitself.

INFESTATION: Any pestsfound in aareaor
placewherethey arenot desirable.

INGEST: Toeat or swallow.

INGREDIENT STATEMENT: Thepart of the
label onapesticidecontainer whichgivesthename
and amount of each pesticide chemical and the
amount of inactivemateria inthemixture.

INHALATION: To take air into the lungs, to
breathein.

INHALATIONTOXICITY: How poisonousa
pesticideisto man or ananimal when breathedin
throughthelungs.

INJECT: Toforceapesticidechemicd intoaplant,
animal, building, orthesoil.

INSECTICIDE: A pesticidethatisusedtocontrol
or prevent damage caused by insects.

INTEGRATED CONTROL: A systeminwhich
two or more methods are used to control a pest.
Thesemethodsmay includecultural practices, natu-
ra enemies, and selectivepesticides.

INTERVAL: Period of time. The time period
between two pesticideapplicationsor betweenthe
last pesticideapplicationand harvest.

INVERT EMULSIFIER: Anagent or additive
whichallowswatertoremainsuspendedinoil rather
thansettlingout. Theusud emulsfier alowssuspen-
sionof oil inwater.

IRRITATING: Annoying. Makingananimal (or
person) uncomfortableby burning, stinging, tickling,
makingtheeyeswater, etc.

JOINTLY LIABLE: Two or more persons or
companieswouldsharelegd responsibility for neg-

ligence.

kg OR KILOGRAM: A unit of weight in the
metric systemequal to 2.2 pounds.

LABEL : Theprintedmaterial attachedtoor part of
apesticidecontainer.

L C,,- Theconcentrationof apesticideinairwhich
wouldkill half of thetest animal sexposedtoit. The
lower the LC50 value, the more poisonous the
pesticide. Itisoften used asthe measure of acute
inhdaiontoxicity.

LD, Thedose or amount of a pesticide which
wouldkill half of alargenumber of test animalsif
eaten or absorbedthroughtheskin. Thelower the
L D50va ue, themorepoisonousthepesticide. LD50
vauesarethecommonly used measureof acuteoral
andacutedermal toxicity.

LETHAL: Deadly,toxic.




LIABLE/LIABILITY: Legd responsbilityfor.

LIMITATION: Restriction, themost that isal-
lowed.

LITER: A unitof volumeinthemetricsystemequal
toalittlemorethanonequart.

MARINE: Havingtodowithanimalsand plants
whichliveintheocean.

MATERIAL : A substance, oftenusedto mean
apesticidechemical.

MAXIMUM DOSAGE: Thelargestamount of a
pesticidechemicd thatissafetousewithout resulting
inexcessresiduesor damagetowhatever isbeing
protected.

MECHANICAL AGITATOR: Adevicewhich
keepsthe pesticide and any additivesthoroughly
mixed in the spray tank by paddling, swirling or
dirring.

METRIC: A systemof measurementwhichisused
by most of theworld except the U.S. and Canada
andwhichisusedinscientificwork. Itusesmeters,
gramsandlitersasunits.

mgOR MILLIGRAM: A unit of weightinthe
metric system; about 28,500 mg equal soneounce.

MISDIAGNOSE: Tomakeamistakeindeciding
what pest hascaused theproblem.

MITE: Atiny animal whichisvery smilartoan
insect but haseightlegsrather thansix. Itsbody is
dividedintotwo partsandit hasnoantennae(feel -
ers).

MITICIDE: Acaracide, apesticideusedtocontrol
mitesandticks.

MOLD: A growthcausedby afunguswhichisoften
foundindampor decayingareasor onlivingthings.

MOLLUSCICIDE: A pesticideusedto control
snailsanddugs.

MONITORING SYSTEM: A regular systemof
keepingtrack of and checkingup onwhether pesti-
cidesareescapingintotheenvironment.

MULTIPURPOSE: Doingmorethanonejob, a
pesticidewhichkillsmorethanonepest.

NATURAL ENEMIES: Thepredatorsandpara
siteswhichexistintheenvironment and attack pest

Species.

NEGLIGENCE: Failuretodoyourjoborduty,to
beneglectful.

NEGLIGIBLERESIDUE: A tolerancewhichis
setonafoodor feedcropwhichwill haveavery smal
amount of pesticideat harvest asaresult of indirect
contactwiththechemical.

NEMATICIDE: A pesticideusedtocontrol nema:
todes.

NEMATODE: Atiny, hair-likewormthat causes
damageby feeding onrootsor other plant parts.

NERVOUSSY STEM: Thebrain, spina cordand
nervesof animals.

NEUTRALIZE: Todestroy theeffectivenessof, to
counteract.

NON-ACCUMULATIVE: Will notbuildupinan
animal’ sbody orintheenvironment.

NON-LABELED: Use or method which is not
written on the pesticidelabel and thereforeisnot

legd.

NON-PERSISTENT: Only lastsashorttime(a
fewweeksor less) after being applied, breaksdown
rapidly intheenvironment.

NON-SELECTIVE PESTICIDE: A pesticide
chemical that will control awiderangeof pests.

NON-TARGET: Any plant, animal or other or-
ganismthat apesticideapplicationisnotaimedat, but
may accidently beinjuredby thechemical.




NON-VOLATILE: A pesticidechemica that does
not evaporate (turninto agasor vapor) at normal
temperatures.

OPERATING SPEED: The steady rate which
your pesticidesprayer ismovingalongtheground-
usually measuredinmilesper hour or feet per minute.

ORAL: Throughthemouth.

ORGANISM: Any living thing; plant, animal,
fungus, bacteria, insect, etc.

ORGANOPHOSPHATEPESTICIDES: A
family of pesticideswhicharechemically similar -
they dl containphosphorous. They aregenerdly less
persistent thanthechl orinated hydrocarbonfamily.
They act by inhibitingabl ood chemical called cho-
linesterase. Examplesincludemal athion, Diazinon,
parathion.

ORIGINAL CONTAINER: Thepackage(bag,
can, bottle, etc.) which apesticideissoldin. The
packagemust havealabel tellingwhat thepesticide
is,and howtouseit correctly and safely.

ORNAMENTALS:. Plantsusedtoaddbeauty
tohomes, lawns, gardens, and parks. Theyinclude
trees, shrubsand small colorful plants.

2-PAM ORPROTOPAM CHLORIDE:
Anantidoteused for organophosphate poi soning,
but not for carbamate poisoning.

PARASITE: A plant or animal that harmsan-
otherliving plantor anima (calledthehost) by living
orfeedingonorinit. Sometimesparasitesarehd pful
to man by attacking and controlling pests which
couldinjurecropsor animals. Theseparasitesare
formsof biological control.
PARTSPERMILLIONOR ppm: Theamount
of pesticidethat remainsonor inaplant, animal,food
or feed crop after treatment (residue) isoften mea-
suredinpartsper million.

PENETRANT: A kind of additive or adjuvant
which aids the pesticide to get through the outer
surface(leaf, root, skin) andintotheplant.

PERCENT BY WEIGHT: Theamount of actual
pesticidechemical inamixturebased onitsweight
comparedtotheweight of thewholemixture. Ex-
ample: one pound of actual pesticide plus three
pounds of other materialswould give you a25%
pesticideby weightinthemixture.

PERENNIAL : A plantthat normally livesfor more
thantwoyears. Treesand shrubsareperennials.

PERSIST: Tostay foraperiodof time; toremain.

PEST: Anunwantedorganism (animal, plant, bac-
teria, fungus, virus, etc.)

PESTICIDE: A chemical or other agent that will
destroy apest or protect somethingfromapest.

PESTICIDE CHEMICAL: Term used to de-
scribeapesticidewhichisachemical ratherthana
parasite, virusor someother typeof pestkiller.

PESTICIDE HANDLER: An employee who
usespesticidesintheproductionof agricultura plants
(on afarm, forest, nursery, or greenhouse) and
performs the following tasks: (1) mixes, loads,
transfers, or gppliespesticidesor assistsintheappli-
cationof pesticides; (2) handlesopen containersof
pesticides; actsasaflagger; (3) adjustsor repairs
pesticideapplicationequipment; (4) entersenclosed
areaswhileexposurelevel isabovethespecifiedsafe
level tooperateventilationequi pment, removecov-
erings, or check concentrationlevel or actsasacrop
advisor under theseconditions; (5) entersoutdoor
fumigant treated areas to remove coverings; (6)
disposesof pesticidesor pesticidecontainers.

PESTICIDEKILL: Whencarelessorimproper
useof apesticideresultsindeath of alargenumber
of non-target organisms.

PETROLEUM PRODUCTS: Anythingwhich
containsgasoline, kerosene, oil or similar products.

PHYTOTOXICITY: Injurytoplantlifecaused by
achemical or other agent.




PLANT DISEASES. Sicknesses which affect
plantlifeandareusually caused by fungi or bacteria.

PLANT GROWTH REGULATOR (PGR):
Growthregulator; achemical whichincreases, de-
creasesor changesthenormal growth or reproduc-
tionof aplant.

POINT OF DRIPOR RUNOFF: Whenaspray
isapplieduntil it startstorunor drip of f theendsof
theleavesanddownthestemsof plantsor off thehair
orfeathersof animals.

POISON: Any chemical or agent that can cause
illnessor death when eaten, absorbed through the
skin, inhaled, or otherwise absorbed by man, ani-
mals, or plants.

POISON CONTROL CENTER: An agency
(usually ahospital) inall themajor citieswhichis
informed of the proper first aid and antidotes for
ppoi soning emergenci es- including pesticidepoison-
ings

POLLINATORS: Bees, fliesand other insects
whichvisitflowersandcarry pollenfromflowerto

flower for many plantsto producefruit, vegetables,
nuts, and seeds.

POLLUTE: Tomakeuncleanor unsafethrough
carel essnessor misuse.

PORT OF ENTRY: Placewhereforeigngoods
(plants,animals, crops, etc.) enter theUnited States.

POST-EMERGENCE: Afteryoungplantspush
upthroughthesoil.

POTENCY: Thestrengthof something. Example:
how deadly apoisonis.

ppm: Seepartsper million.

PRECAUTIONS: Safeguards; saf ety measures;
warnings.

PREDATOR: Any animal orinsect that attacks,
feeds on and destroys other animals or insects.
Predatorsareimportantinthefood chainandsome
hel ptoreducepestswhich causedi sease, damageor
harm.

PRE-EMERGENCE: Thetimeperiodbetween
planting seedsand seedlingspushing upthroughthe
soil.

PRE-HARVEST: Thetimeperiod just beforea
cropisready to be picked, cut or dug.

PRESSURE: The amount of force on acertain
area. Thepressureof aliquidpesticideforced out of
anozzletoformaspray ismeasuredin poundsper
squareinch.

PRODUCT: Atermusedtodescribethepesticide
asitissold-itusualy containsthepesticidechemical
plusanumber of additives.

PROPERTIES: Thecharacteristicsor traitswhich
describeacertainchemical or other thing.

PROTECTANT: A pesticideappliedbeforepests
areactually foundbutwherethey areexpected. The
pestsaredestroyed beforethey causeany disease,
damageor harm.

PROTECTIVE GEAR: Clothesand equipment
that guardapersonagainstinjury or desthwhenusing
poisonouspesticides. They wouldincludegloves,
apron, shoes, coveralls, hat, cartridge, respirator
andgasmask.

RATE: Theamount of amaterial whichisbeing
delivered to a plant, animal or surface. Usually
measured as per acre, per 1000 squarefeet or per
hour.

RECOMMENDED DOSAGE: Advicefroma
County Agency, Extension Specialist or other au-
thority or written on the label on how much of a
pesticide to use for preventing damage by or de-
stroying a pest. This amount is not always the
maximumallowedby law.




REENTRY INTERVAL : Periodof timebetween
apesticideapplicationandwhenworkerscansafely
gobackintoanareawithout protectiveclothing.

REGISTRATION:  Approva bytheEnviron-
mental Protection Agency of apesticidefor usesas
statedonitslabel.

REGULATORY OFFICIALS: Thosepersons
working for thefederal or state government who
enforcetherulesandlaws.

REPELLENT: A pesticidethat keepsor drives
insectsor other pestsaway fromtheplant, animal or
surfacetreated.

RESIDUAL PESTICIDE: A pesticidethat can
destroy pestsor keepthemfromcausingdamagefor
long periodsof timeafter itisapplied (days, weeks,
months).

RESIDUE: Theamount of pesticidethat remains
onacrop, animal, or surfacefor awhileafter it has
beentreated. Not the sameasdeposit.

RESPIRATOR: A face mask which filters out
poisonousgasesand particlesfromtheair sothat a
person canbreatheandwork safely.

RESTRICTIONS:; Limitations.

RODENTICIDE: A pesticideusetocontrol rats,
mice, rabbits, andtheir rel atives.

RUNAWAY PESTS: Insects, diseases, weedsor
other pestswhichgetintoanareafor thefirsttimeand
thereforehavenonatural enemies- they oftenrepro-
duceinlargenumbersand overrunanarea.

SCIENTIFIC NAME: The one name used
throughout theworldby scientistsfor eachplantand
animal. ThenamesarebasedonthelL atinor Greek

languages.

SEIZURE: Totakeorimpoundacropor animal if
itcontainsmorethanthealowablepesticideresdue.

SELECTIVEPESTICIDE,SPECIFICPESTI-
CIDE: A pesticidewhichwill control only afew
pestsspeci esisnot aspoi sonousto other plantsand
anmas

SENSITIVE AREAS. Placeswhere pesticides
could causegreat harmif not usedwithspecial care
andcaution. Examples: houses, barns, parks, ponds,
streams, etc.

SENSITIVE CROPS:. Cropswhich are easily
injuredby pesticidechemicas-evendightdriftcould
causealot of damage.

SHOCK: Theseverereactionof thehumanbody to
a serious injury which can result in death if not
treated, evenif theinjuryitself would not.

SHORT TERM PESTICIDE: A pesticidewhich
breaksdownalmostimmediately after application
intonontoxicby-products.

SIGNAL WORD: Word which must appear on
pesticidelabel sto show how toxicthepesticideis.
The signal words used are “ Danger-Poison” or
“Warning” or“Caution.”

SOIL FUMIGANT: A pesticidewhichisaddedto
the soil and takestheform of agasor vapor tokill
many pests. Oftenatarpaulin, plasticsheet or layer
of water isusedtotrapthegasinthesoil until it does
itsjob.

SOIL INJECTION: Placingapesticidebelowthe
soil surfacewithlittleor nosoil mixing. Example:
Forcingapesticideintothegroundthroughatube.

SOLUBLE POWDER: A finely ground, solid
pesticidethat will dissolveinwater or another liquid
tobeapplied.

SOLUTION: A mixturemadeby dissolvingasolid,
liquidor gasinaliquid. Themixturewill not separate
or settleoutinnormal use. Example: Sugar dissolved
inwater.
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SOLVENT: Aliquidsuchaswater, kerosene, or
alcohol that apesticideor other substancewill dis-
solveinandformasolution.

SPACE SPRAY': A pedticidewhichisappliedinthe
formof tiny dropletswhichfill theair and destroy
insectsand other pests, either insideor out-of-doors.

SPRAY: A mixture of apesticide with water or
other liquidappliedastiny droplets.

SPRAY CONCENTRATE: Aliquidformulation
of pesticidethatisdilutedwithanother liquid (usudly
water or oil) beforeusing.

SPECIES: A groupof livingorganismswhichare
very nearly alike, arecalled by the same common
nameand caninterbreed successfully. Examples:
dogsor chickensor German cockroaches.

SPREADER-STICKER: A chemica addedtoa
pesticidemixturetomakethedropletsof thespray
spread out and stick better to the animal, plant or
other treated surface.

STAGE OF DEVELOPMENT: Time period
duringthegrowthfromnewbornor eggtoadulthood.
Example: aninsect goesthroughmany changesfrom
eggtoadult - any oneof thesechangesisastageof
development.

STERILIZE: Treatwithachemical or other agent
tokill everylivingthinginacertainarea.

STRUCTURAL PESTS: Insects, rodents and
other pestswhich attack and harm barns, houses,
andother buildings. Example: termites, carpenter
ants.

SUCTION HOSES: The hose through which
water ispulledfromapondor stream, or spray from
thespray tank tothe pump.

SURFACE SPRAY: A pesticidespray whichis
applied in order to completely cover the entire
outsideof the object to be protected.

SURFACE WATER: Rivers, lakes, ponds,
streams, etc. whicharel ocated aboveground.

SURFACTANT: A chemical oragentusedina
pesticideformulationtomakemixingeasierandhelp
thematerial tospread over and compl etely wet the
surfacetobesprayed. Examples: detergent, emul -
sfier, wettingagent.

SUSCEPTIBLE: Canbekilledorinjuredby the
pesticideat theratesused.

SUSPENDED: A pesticideusethatisno longer
legal and remaining stockscannot beused. More
severethancancelled.

SUSPENSI ON: A mixtureinwhichfineparticlesof
apesticidechemical areusudly floatinginaliquid.

SWATH: The width of the area covered by a
sprayer makingonesweepor onetripacrossthefield
or other treated area.

SYMPTOM: Awarningthat somethingiswrong.
Anoutwardsigna of adiseaseor poisoninginaplant
or animal or man.

SYSTEMIC: A pesticidethat istakenup by one
part of a plant or animal and moved to another
sectionwhereit actsagainst apest.

TARGET: Thearea, buildings, plants, animals, or
pestsintended to betreated withapesticideapplica-
tion.

TECHNICAL MATERIAL ORPESTICIDE:
The pesticide as it is first manufactured by the
company beforeformulation. Itisusually almost
pure.

TEST ANIMALS: Laboratory animals, usually
rats, fish, birds, miceor rabbitsusedtodeterminethe
toxicity and hazardsof different pesticides.

THERMAL: Relatedtoheat.
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TICK: Asmall,eightlegged, blood suckinginsect-
like organism often found on dogs, cows or wild
animas

TOLERANCE: Theamount of apesticidethat can
remain on any food (plant or animal) that isto be
eatenby livestock or humans. Thetoleranceissetby
theEnvironmental ProtectionAgency.

TOLERANT: Not susceptibleto (injured by) a
pesticideapplication.

TOXIC: Poisonous, deadly,, injuriousto plants,
animalsor humans.

TOXICANT: A poison. Thechemical inapesti-
cideformulationthat caninjureor kill thepestaswell
ashumans, anima sor plants.

TOXICITY: “How poisonous’ apesticideistoa
livingorganism.

TRADENAME: Abrandname. Thenamegiven
toapesticideby amanufacturingcompany toidentify
itastheir product.

TRANSPORT: Carry fromoneplacetoanother -
usuallyinacar or truck.

TREATEDAREA: Abuilding, field, forest, gar-
denor other placewhereapesticideisapplied.

ULTRA-HAZARDOUS: Ajoboractivitythatis
very dangerous.

ULTRA-LOW VOLUME,ULV: Theapplica-
tion of apesticide that is almost pure toxicant or
technical materia by sprayingitinextremely small
amountsover alargearea- usualy only afew ounces
per acre.

UNAUTHORIZED PERSONS: People who
havenoright doingsomethingbecausethey havenot
beentold or trained to do so.

UNCONTAMINATED: Doesnot contain haz-
ardouspesticideresidues.

UNDERGROUND WATER: Waterwayswhich
arelocated beneaththesoil surfacewhichwellsget
theirwater from.

UNIFORMLY : Doneexactly thesameway each
timeor over eacharea. Doneevenly.

UNINFORMED PERSONS: People who are
not trainedto useand handlepesticidessafely.

UNINTENTIONALLY: Didnotmeantodoit,
accidentally.

USDA: United StatesDepartment of Agriculture,
nolongerinchargeof pesticidel egidationandlaws.

VAPOR: Gas, steam.
VAPORIZE: Evaporate, becomeagas.
VERMIN: Pests, usually rats, miceor insects.

VICTIM: Someonewhoisinjured, poisoned or
hurtinany way.

VOLUME: Theamount, massor bulk.
VOMITUS: Thematter whichisvomited.

WEATHERING: Theactionof wind, snow, rain,
ice and heat to wear away pesticides from the
surfacesthey areappliedto.

WETTABLEPOWDER: A pesticideformulation
intheform of powder that ismixedwithwater tobe
applied. Itdoesnot dissolveinthewater butforms
asuspension.

WETTINGAGENT: Anadditivewhichhelpsthe
pesticidespread out and coat asurfacemoreevenly.
It cuts down on the amount of spray that rolls off
smoothsurfacesor waxy leavesand hel psspraysto
spreadevenly onhairy leaves.

WIDERANGE: Abhilitytokill many differenttypes
of pests.
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APPENDIX C

A CHECKLIST FOR PREVENTING

PESTICIDEACCIDENTS

Everyonecanimprovetheir methodsfor safehandling of pesticides. Experienced pesticideapplicatorsmay
becomesofamiliar withtheequipment and material sused that they becomecarel essor takeshortcuts. Then
anaccident can happen.

Thefollowingchecklist of questionsisdrawnfromdatashowingthecommon causesof pesticideaccidents.
Checkitagainst your pesticidehandling practicesand seehow many accidentsarewaitingto happentoyou.
Just one® No” may betheonethat getsyouintrouble!

YES

NO

StoreYour Pesticides Safely
Doyou haveaseparate spaceto store pesticides?
Doyoukeepitlocked and arethewindowstight, barred or boarded over?

Do you keep all your pesticidesin this storage rather than in garage, feed room,
basement, porch, kitchenor refrigerator?

Doyoustoreherbicidesseparately fromother pesticides?
Aretheresignsonyour storagesofiremenand othersarewarned?

Doyoucheck periodically for leaking containers?

KeepintheOriginal Container SotheL abel IsThere!

Doyouawayskeeppesticidesintheoriginal container instead of old“ coke” bottles,
milk cartonsor other food containers?

When peopleask youfor alittlespray mix out of your tank doyourefuse
Doyouawaysremember what i sinanunlabel ed container?

Doyouawaysremember thesafety precautions, antidotesanddirectionsfor use, even
thoughthecontainerisnot labeled?

Doyou safely dispose of unlabeled pesticides, rather than takeachancewith your
memory?




YES

NO

UsetheRecommended Clothingand ProtectiveEquipment

Doyoureadthelabel to seewhat protectiveclothingyou shouldwear?
Doyoustart each sprayingday with clean spray clothing?

Do you check the signal words and precautions for use on the label to see what
protectiveequipmentisnecessary?

Doyouwear the protecti veequi pment recommended onthel abel ?
Doyoucleanand maintainyour protectiveequipment regul arly and often?

Doyouthrow away rubber glovesthat haveonly tiny holesinthem?

Spillsand Splashesof ConcentratesCan BeVery Hazar dous!

Doyouknowwhat todoif you shouldspill apesticideonyourself whilemixing?

Doyouwear adequatefootgear withyour pant cuffsontheouts deso pesticideswon’t
runintoyour footgear?

Doyouhavesawdust, vermiculite, kitty litter or someother absorbent on handto soak
upspills?

Doyouawayswatchyour sprayer tank whenfillingsoitwon’ trunover andspill onthe
ground?

Do you have a check valve or other device on your equipment to prevent back-
sphoningintothewater supply?

| syour applicationequipment wel | maintained soitdoesn’ tleak andleavetoxicpuddles
or pilesof pesticideontheground?

Doyouavoiddrainingleftover spray mix ontheground?

Doyoudiscardold high pressurehoseinstead of patchingitandhopingnoonewill be
nearby whenitbursts?

Doyoucdeannozzleswithabrush, by rinang, etc.,instead of blowingthemout withyour
mouth?




YES NO
Poor Container Disposal May Cause Bad Accidents!

Doyourinseeach“empty” liquid container at | east threetimesand dumptherinsateinto
thetank?

Doyoukeepyour used containersinyour storageareauntil disposed?

Doyoucollectevery container for disposal beforel eavingajobinstead of leavingthem
inthefieldor atyour tank fillingstation?

Doyoupuncture, break or crush containerssothey can’ t bereused?

Doyoukeepor returntothemanufacturer 30and 55 gallonpesticidedrums, rather than
givingthemsway for floats, trashbarrel s, etc.?

AttractiveNuisancesCan Result in Lawsuits!
Doyoukeepyour spray equipment wherechildren cannot play onit?

Do you keep your spray equipment clean so that those touching it will not be
contaminated?

Doyouawaysre easepressureonyour equi pment sospray gunswon'’ tbeaccidentally
triggered?

CareinApplication PreventsAccidents
Doyoucheck thewinddirectionandtheareadownwind beforeapplying pesticides?
Doyouconsder substitutingasafer chemica if your arespraying near asensitivearea?

Doyou check for the possibility of showersand damaging runoff before applying
pesticides?

Doyouplanyour pesticideapplicationsoitwill havelittleor noeffect onbees, birds,
fishorotherwildlife?

Doyouremove, turnover or cover up pet dishes, sandboxes, plasticpools, etc., before
Sprayingaprivateproperty?

Doyoumakesurethat childrenand petsareout of theareaand stay out until thespray
dries?







MANUAL EVALUATION FORM

It isour goa to provide you with an easy to understand category manual that helps you to become a competent
pesticide applicator. We need your input in order to do our job better.
Please take afew minutesto complete the following evaluation of the Category 12AB manual, and return it to:

Pest M anagement Office
Rutgers University
93LipmanDrive
New Brunswick, NJ 08903
DIRECTIONS: Circlethe appropriate answer and write your commentsin the spacesprovided.
1 Did you find the manual easy to read and understand? yes no

If you answered no, please indicate which portions were difficult along with the page numbers.

2 Did youfind any errorsin thetext? Pleaselist any errors along with their page numbers.
3 Do you feel ready to take your exam after reviewing this manual and answering the self study questions?
yes no

If you answered no, please explain.

4, How would you suggest we could improve this manual? What, if anything, would you change?
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