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BACKGROUND

In 1991, twopesticide usesurveys were conducted to
estimate theload of pesticides applied to turfareas by
commercial applicatorsin NewdJersey. These surveys,
which covered the use of turfpesticides during 1990 in-
cluded the publicand private golf coursesin New Jersey
(the Golf Course Survey),and thelawn careindustry (the
Lawn CareSurvey). Botharedescribedinseparatesections
below. Right-of-way treatments werealsoincludedinthe
lawn care survey. Not covered in these surveys were sod
farmsand homeowner (unlicensed) pesticide use.

The purpose of these surveys was tosupplement the
information gathered from previousagricultural pesticide
usesurveys,and tofurther addresstheimpact of the types
andamountsofpesticides currentlyinusein thestate.

Boththe GolfCoursesurveyandthe Lawn Caresurvey
weredeveloped by the Pesticide Control Program (PCP) of
the Newdersey Department of Environmental Protection
and Energy (NJDEPE)withtheassistanceof Rutgers Coop-
erative Extension (RCE). Fundsforthesetwosurveyswere
provided by the NJDEPE PCP and agrant from USDA
Cooperative States Research Service (CSRS).

SURVEYPROCEEDURES

TheGolfCourseSurvey

Asurveyformwasmailed toall publicand most private
Newdersey golf course superintendentsrequestingthe
followinginformation:

Golfcoursename

County

Municipality

Pesticidename (trade/common)
Formulation
EPAregistrationnumber
Amountused (pounds/gallons)
Site
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Thesite codesincluded:

Fairways
Greens/Tees
Rough/Out ofbounds
Waterareas
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Survey forms, alongwith an instructional letterand
returnenvelope, weresent topublicand privategolfcourses
inDecemberof1990askingfortheiruserecordsforthe 1990
season. Asecond mailing, includinganother survey form
and cover letter, wassent tonon-respondentsindicating
that theinitial survey had notbeenreceived.

Toanalyzetheinformationreceived adatabase which
included alltheinformation requested wasdesigned using
DBaselll+ (Ashton-Tate). Uponreceiptofthesurvey form
by PCP, eachresponse wasloggedinand entered intothe
database. Inaddition totheusageinformationrequested,
theresponsibleapplicator’snameand licensenumberwere
alsoentered. When all responses werereceived, thedata-
baseentrieswerereviewed for any duplication ofentriesin
afinal quality assurancecheck. Sub-routinesinthedata-
baseidentified theactiveingredient(s)fromthetradenames,
and calculated the poundsofactiveingredients from the
formulations.

TheLawnCareSurvey

Asurveyform wasmailed out toall commercial appli-
catorscarryinga“3B” (turf) or “6” (right-of-way) category
codeon theirapplicatorlicense requestingthe following
information:

Mostcommonlytreated municipality
Pesticidename (trade/common)
Formulation
EPAregistrationnumber
Amountused (pounds/gallons)
Approximateacreagetreated
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Survey forms, alongwith an instructional letterand
returnenvelope, weremailed outin Decemberof 1990asking
the applicators for their 1990 pesticide use. A second
mailing, includinganothersurveyformandcoverletter, was
senttonon-respondentsindicatingthat theinitial survey
hadnotbeenreceived.

Aseparate database was designed for the lawn care
data following the same procedures as the golf course
survey.

CrossoverBetweentheSurveys

Some Category 3Blicensed applicatorsreceived both
thelawn care and golf course surveys. This duplication
occurred becausegolf coursesuperintendentsarerequired
toobtain the samelicense as professional landscapersin
ordertoapplyorsupervisetheapplication ofturfpesticides.
Licensenumbersbetween the two databases were com-



pared and when duplicaterecords werefound, therecords
inquestionwereremoved fromthelawn caredatabase. This
wasdonebecause of the specificity of golf courselocations.
Duetothisuniqueness,inclusionoftheduplicateinforma-
tionintothe golf course database was deemed a higher

priority.

RESULTS

Forboth the golf course and lawn care surveys, all
pesticideformulations wereconverted totheirappropriate
amountofactiveingredient (a.i.).

TheGolfCourseSurvey

Based onboth theinitial and followupmailings, 204
out of 219 or 93% of private and public golf courses
canvassed responded.

Pesticideusagebytypeofpesticideapplied (herbicide,
insecticide, fungicide, growth hormone) on golf coursesin
1990ispresentedin Figure 1. Fungicideusage wassubstan-
tially higherthan allthe others, totalling126,9191bsa.i.or
63.6% of the total pesticide usage. Herbicideusage was
second (40,1791bsa.i. or 20.1% of total usage) followed by
insecticides(31,1951bsa.i.or 15.6%oftotalusage). Growth
hormoneusagewasbyfarthesmallestgroup, totalling 1,159
Ibsa.i.or 0.6% ofthetotaluse pattern.

Thetenmostapplied pesticideson golfcoursesin 1990
arepresentedin Figure2. Thetopthree werefungicides:
chlorothalonil (44,6 70Ibsa.i.),thiram (15,714Ibsa.i.),andthe
EBDCs (13,7321bsa.i.). The highest use herbicide was
chlorthal-dimethyl, or DCPA. Trichlorfonhadthehighest
useforinsecticides (8,0611bsa.i.).

Figure3illustratesthehighest useherbicideson golf
coursesin 1990. Themostcommonlyused herbicide wasby
far chlorthal-dimethyl (12,7931bsa.i.). Itsusepattern was
almost doubletheuse ofbensulide (6,7151bsa.i.) which
occupied thenumbertwo spot.

Figure4illustratesthe highestuseinsecticides on golf
coursesin 1990. Theinsecticides with the largest use
paternsweretrichlorfon (8,0881bsa.i.),isofenphos (6,408
Ibsa.i.),bendiocarb (6,1561bsa.i.), chlorpyrifos (5,003 1bs
a.l.),andcarbaryl (4,1151bsa.i.).

Thehighestusefungicides on golfcoursesin 1990 are
presentedinFigure5. Chlorothalonil (45,0591bsa.i.) usage
was by far the most commonly applied fungicide. Itsuse
almosttripledtheuseofthiram (15,7141bsa.i.) orthe EBDC's
(13,7831bsa.i.) which occupied thenumbertwoand three
spots, respectively.

Figure6illustratesthedistribution of pesticidetreat-
mentsonthethreemajorsitesofagolfcourse. Thefairways
receive approximately 57% of the applied pesticides, the
greens/tees 34%, and therough areas 9%. The green/tee
sitesexhibit theheaviestloading of pesticides per square
foot, since they occupy only 5-10% of the golf course’s total
areaandreceiveclosetoonethird ofthepesticidesapplied.

The pesticide use totals by county are presented in
Figures7. Bergen, Union, Monmouth, Essex,and Somerset
counties showed theheaviest pesticideuse on golfcourses
n1990. While Bergenand Monmouth countiesrepresented
the greatest number of courses and amount of use, it is
interestingtonotesomewidedifferencesbetween counties
withthesamenumberofcourses. Forexample, Union’stotal
pesticide use was more than four times Atlantic’s use,
despite their equal count of 11 courseseach.

TheLawnCareSurvey

Ofthe3,472lawn careapplicatorssurveyed, 2,664 or
77% involved responded. Thislevel of response, while
lower than for the golf course survey, represents the bulk
ofthematerialapplied. Thelowerresponserateisduepartly
toduplicatereturnsby golfcoursesuperintendantsand to
lawn care companies employing more than onelicensed
applicator.

Pesticideusageby typeofpesticideapplied (herbicide,
insecticide, fungicide, growth hormone) forlawn carein
1990ispresentedin Figure 8. Herbicideuse wassubstan-
tially higherthanallthe others, totalling 768,2101bsa.i.or
84.8% of the total pesticide usage. Insecticideusagewas
second (115,3951bsa.i.or 12.7% of total usage) followed by
fungicides (21,6891bsa.i.or2.4% oftotal usage). Growth
hormoneswerebyfarthesmallest group, totalling8351bs
a.i.or0.1%ofthetotal use.

Thetenmostapplied pesticidesforlawncarein 1990are
presentedinFigure9. Thetopthreewereherbicides: 2,4-D,
(215,928 1bs a.i.), mecoprop (190,598 Ibs a.i.), and
pendimethalin (152,6461bsa.i.). Theirusagepatternsdwarf
by comarison theuseof any of the other pesticides catego-
rized ashighuse. Thehighestuseinsecticideistrichlorfon
(34,794 1bsa.l.).
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Figurel. Pesticide Usageby Type of Pesticide Applied, 1990 Golf Course Survey.
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Figure2. Top TenMost Commonly Applied Pesticides, 1990 Golf Course Survey.
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Figure3. High UseHerbicides, 1990 Golf Course Survey.
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Figure4. High UseInsecticides, 1990 Golf Course Survey.
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Figure6. Pesticide Useby Site, 1990 Golf Course Survey.
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County and # of Courses
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Atlantic 11

Bergen 23

Burlington 15

Camden 6

Cape May 4

Cumberland 2

Essex 14

Gloucester 5

Hudson 0

Hunterdon 3
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County and # of Courses

Mercer 9

Middlesex 11

Monmouth 21

Morris 18

Ocean 10

Passaic 5

Salem 4

Somerset 14

Sussex 7

Union 11

Warren 4
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Figure 7. Pesticide Use by County, 1990 Golf Course Survey (A - Atlantic- Hunterdon; B-Mercer-Warren).



F-igure 10illustratesthehighestuseherbicidesforlawn
carein1990. 2,4-D (215,9281bsa.i.), mecoprop (190,5981bs
ai.),andpendimethalin (152,6461bsa.i.) werebyfarthemost
commonly used herbicides. Theirusage tripled or qua-
drupledtheuseofalltheotherherbicidesreported.. Other
highuse herbicides included triclopyr, dicamba and
benfluralin.

Figure 11illustrates the highest useinsecticides for
lawn carein 1990. Trichlorfon (34,794 1bsa.i.) showed the
highestuse. Thefall offof use hereisnearlylinear.

Figure12illustratesthehighestusefungicidesforlawn
carein 1990. The most commonlyused fungicides were
iprodione (6,3001bsa.i.) and chlorothalonil (5,9861bsa.i.).
Theusageofboth wereindividually morethan doublethe
useofthe EBDCs (2,6551bsa.i.) which occupied thenumber
threespot.

ComparisonoftheSurveys

Figure13and Table 1 presentsside-by-side compari-
sonsofthepesticideusagereportedinthe golf courseand
lawn caresurveys. Itisinterestingtonotethatalthough
both surveysinvolvetreatmentstoturf, theyareradically
different in pesticide use. The golf course treatments
involved much heavier fungicide use (64% of the total
pesticide use compared to the lawn survey’s 2% of the
total). Thelawncaretreatments,ontheotherhand,involved
heavier herbicide use (85% of the total pesticide use com-
pared tothe golf course survey’s 20% of the total).

Insecticideuse,in terms of percentage, stayed rela-
tively the same (16% of the total pesticide usein the golf
coursesurvey, 13%inthelawn caresurvey.)

Therewasalsolittledifferencein termsofpercentage
between the use of growth hormones (0.6% of the total
pesticideuseinthegolfcoursesurvey,0.1%inthelawn care
survey.)
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Figure8. Pesticide Usage by Type of Pesticide Applied, 1990 Lawn Care Survey.
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Figure9. Top Ten Most Commonly Applied Pesticides, 1990 Lawn CareSurvey.
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Figurel0.  High UseHerbicides, 1990 Lawn Care Survey.
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Figurell.  HighUselnsecticides, 1990 Lawn Care Survey.
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Figurel2.  High UseFungicides, 1990 Lawn Care Survey.
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Figure13.  ComparisonofPesticide Use Between Golf Courses and Lawn Care Companiesin 1990.



Tablel. Total Poundsof Active Ingredient By Type of Pesticide.

TypeofPesticide GolfCourseSurvey LawnCareSurvey

Herbicides: 40,349 768210
Insecticides: 31,316 115395
Fungicides: 127,640 21,689
GrowthHormones: 1,187 835
TOTAL 200492 906,130
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