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Background

In1978,theNewdersey Departmentof Healthattempted toestimateagricultural pesticideusageby requesting County
Extension Agentstoestimatetheacresplanted with particular cropsand then furtherestimate the pesticideburden for
eachcrop. Thisdata, whileuseful asaninitial estimate, did not provideinformationbelow the countylevel and could not
beeffectively used in planningenvironmental monitoring orimpact projects. Since New Jersey’sagricultural sectoris
complex, accuratepesticideusedataiscritical. Eventhoughrelatively smallinsize, over 800,000 acresofland are devoted
toagriculture, with mostinvolved in crop production. Theagricultural industryin NewdJersey produces 72 vegetables,
10fruit, and 8 grain commodities. It ranksinthetopfivestatesin the production of blueberries, cabbage, cranberries,
peachesand snapbeans (NewdJersey Department of Agriculture, 1988). Duetothis widediversity of crops, thereisa
correspondingdiversity in the typesand amountsof pesticidesused in the state. Over 10,000 products, containingover
400majoractiveingredients, are currently registered foruseaspesticidesin NewdJersey.

Whilethereareseveral different methodsforestimatingpesticideusage, they donot provideacompleteusagepattern.
Federal agenciesand individual statesemploymethodssuch as dealer salesrecords, surveysof growersin selected target
areas, and surveysof pesticideuse on major cropstodeterminetrends of usage. Inastatesuch as NewJersey,amore
completepatternofuseisneeded, sincetheboundariesbetween agricultural landsand residential areasarevagueinmany
areas. Thedistribution of Newdersey’sagriculturalindustryin suburbanand urban,aswell asrural areas, makestheneed
for specificdataimperative,in ordertobetter evaluate theimpact of pesticidesin thestate.

Inordertoaddresstheneed forinformation onthetypes, amounts,andlocations of pesticides currentlyin use, the
Pesticide Control Program (PCP)inthe NewdJersey Department of Environmental Protectionand Energy NJDEPE) with
theassistance of Rutgers Cooperative Extension (RCE) conducted pesticide use surveysin 1986 (1985usage) and 1989
(1988usage) of Newdersey’s certified privateapplicators (farmers). Therecordingand submission of pesticideusedata
isgoverned underthe NewdJersey Pesticide Control Code (NJAC 7:30-1 et. seq.), which requires private applicatorsto
maintain application recordsforall pesticides applied and givesthe PCP the authority torequest accurate pesticideuse
datafrom certified pesticide applicators. Afarmeris classified asaprivate applicator: one applyingpesticides for the
production of an agricultural commodity onland that he/she either ownsorrents. Over 3,000 private applicators are
registered withthe NJDEPE PCP. Duringeachyear’ssurvey,application records wererequested for growingseasonone
yearpriortothesurveyyear.

FundsforthisPesticide Use Survey were provided through a contract from the Division of Science and Research
(NJDEPE)andbyagrant from USDA CSRS, #90-34050-5055 and the NJDEPE Pesticide Control Program.

SurveyProcedures

Duringthe 1986 survey of private applicatorsthe followingbasicinformation wasrequested on the survey:

County

Address (Municipality, Zip Code)
Pesticidename (trade/common)

Formulation

Amountapplied per season

Acrestreated

Croptreated

Method of application (eitherair or ground)
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Inordertosimplify the process, crop codes were developed for nine categories:

1 Treefruit 6. Greenhouse

2. Smallfruit 7. Sod

3. Vegetable 8 Livestock/Poultry
4. Fieldcrop 9. Miscellaneous

5. Nursery



Surveyforms, alongwith an instructional letter and
return envelope, were sent to the over 3,000 registered
privateapplicatorsin 1986 and 1989. A second mailing,
includinganothersurvey form, wassenttothenon-respon-
dents, indicatingthat theinitial survey had not beenre-
turnedandthatregulatoryactionwouldresultifthesurveys
werenotreturned. Athirdmailingwassenttothefinalgroup
ofnon-respondents. After 30 days, aninspector fromthe
Bureau of Pesticide Compliance within PCP scheduleda
visit with the final group of non-respondents.

Follow up investigations were conducted by PCP
personnel for approximately 15% of the operations by
makingphone calls or visitingfarmsin ordertogaugethe
accuracy of the data that was reported. This quality
assurance check included reviews of farm application
records, records of purchases, and farm storage checks.

A database was designed using d-Base III Plus
(Ashton-Tate). Uponreceipt ofthe survey formby PCP,
eachwasloggedin, checked, andenteredintothedatabase.
Dataenteredincluded theapplicator’sindentification num-
ber, themunicipality farmed, the pesticidenamereported,
theformulation(s)used on specificcrop types, theamount
offormulation applied, thenumberofacrestreated with the
specificformulation, the crop type, and the application
method. Sub-routinesinthedatabaseidentified theactive
ingredient(s)in theformulation(s) and calculated thenum-
ber of poundsofactiveingredientsused. The database
entrieswereverifiedinafinal quality assurance check.

Duringthe 1988 survey the same procedures as were
usedin 1985 werefollowed with theexceptionsthat green-
houseapplications wereadded asamethod of application,
and that the original crop codes employed in 1985 were
expanded toinclude thefollowing categories:

1 Apples 11. Hay

2. Peaches 12. Beans(AllTypes)andPeas

3. OtherTreeFruit 13. ColeCrops(Cabbage, Cau-
liflower, etc.)

4. Blueberries 14. Solanaceous (Tomatoes,
Peppers, Eggplant)

5. Cranberries 15. VineCropsor Cucurbits

6. Strawberries 16. LeafyVegetables(Lettuce,
Endive, etc.)

7. Grapes 17. Potatoesand Sweet Pota-
toes

8. FieldCorn 18. SweetCorn

9. Soybeans 19. Nursery

10. SmallGrains 20. Sod

21. Livestock/Poultry
22. Othernotlisted

This expansion of crop codes was deemed necessary
tobetter evaluatetheuse of materials onindividual crops
forboth Extensionand PCP purposes.



Results

Forthisreport, all pesticide formulations were con-
verted totheirappropriateamount of activeingredient(s).

In1985,atotal of 2,957 replies were obtained, out of
3,117registered privateapplicatorsresultinginareturnrate
0f95%. For 1988thissamelevel of return wasexperienced.
Only 1300outofthe3,137surveysmailed werenotreturned.

Since there were cases where the applicator wasde-
ceased, nolonger farming, or more than oneregistered
applicatorwasaffiliated with aspecificfarm’sactivities, the
finaldataforeachyear'ssurveyrepresents1,721and 1,710
separate Newdersey farmingoperationsrespectively.

OverallUsagein1985and 1988

In1985,1,591,3461bs. of pesticides werereported tobe
applied (Figure 1), representingover 150 different active
ingredients. Ofthis, the majority of material wasapplied
usingtraditional groundequipment foreach ofthedifferent
types of pesticide classes. Only a minor portion of all
material applied wasdoneviaaircraftin 1985. Fungicides
ranked numberoneininoverall usefollowed by herbicides
andinsecticides

For1988, 1,705,651 Ibsofpesticideswerereported tobe
applied by either ground, aerial or greenhousetechniques.
Ofthese1,705,217.41bsa.i. werebyeither ground or aerial
methods (Figure2), representingover 193 different active
ingredients. Ofthis,asin 1985 themajority of material was
appliedusingtraditional groundequipment(1,605,138.21bs
a.i.)foreachofthedifferent typesofpesticideclasses. Only
aminor portion of all material was applied usingaircraft
(100,079.21bsa.i.) or greenhouseequipment (433.61bsa.i.)
in1988. Fungicidesagain ranked numberoneoverallinthe
amount applied by both ground and aerial methods, fol-
lowed by insecticides and herbicides.

On acountywidebasisin 1985, Gloucester County
ranked highestin pesticideuse with over 300,0001bsbeing
applied (Figure 3). This was followed by the counties of
Burlingtonand Atlanticwith between 200,000and 300,000
Ibs applied, and Cumberland and Salem Counties with
between 100,000t0200,0001bsapplied.

In1988thehighestamount ofpesticidesused occurred
in Gloucester County with over 400,000 1bsa.i. applied
(Figure4). Cumberland Countyrankedsecondinoveralluse
withbetween 300,000t0400,0001bsa.i.applied, followed by
Burlington, Atlanticand Salem Counties (200,000t0300,000
Ibsa.i.).

Overall, pesticide usage between 1985 to 1988 in-
creased from 1,591,3461bsa.i.appliedto 1,705,651 1bsa.i.,
respectively. Thisincreasein poundage represents an
increaseof'114,2951bsa.i.or 7%. Onacountybasispesticide
usedeclinedbetween 1985and 1988. Infact,in 10outofthe
20 countiessurveyed, usageof pesticideeither declined or
remained thesamebetweenthetwoyears. However,forthe
majoruse counties of Atlantic, Burlington, Cumberland,
Gloucester and Salem, pesticideuseincreased inall but
BurlingtonCounty(-33,899.3Ibsa.i.). Cumberland(+162,586.1
Ibsa.i.)and Salem (+90,4961bsa.i.) Countiesexperienced the
largestincreases with arise 0f46.7% and 33.5%respec-
tively. Burlington County also experienced the largest
overalldropinusageat-13.8%.

Correspondingly, with thisincreasebetween 1985and
1988isanoverallincreaseistheuseof materialsbytypeof
pesticide. Therewasanincreasein 1988intheapplication
offungicides, insecticides, fumigants and plant growth
regulatorsover 1985. Herbicide usage, however, dropped
from 484,133 1bsa.i. appliedin 1985t0362,385.61bsa.i.in
1988. Insecticidesshowed thegreatestincrease(141,376.1
Ibsa.i.) witha25.3%rise. Herbicide use declined by 25.1%.

The 12 most applied pesticides overallin 1985 are
presentedin Figure5. Ofthese, sulfurfungicides (363,644
Ibsa.i.) ranked asthe most used material followed by the
EBDC’s fungicides (93,7351bsa.i.),and the herbicides
alachlor ((91,5761bsa.i.)and metolachlor (74,2951bsa.i.).
Opverall,asrepresented by thehighusematerials, fungicides
accounted for651,9801bsof material or41% (Figure6) ofall
the pesticides applied, followed by herbicides (30.4%) and
insecticides (26.2%).

The 12mostapplied pesticidesin 1988 arepresentedin
Figure7. Asin 1985, sulfur fungicides (459,141.81bsa.i.)
ranked as the most used material followed by sodium
aluminofluoride (cryolite) at 158,947 2Ibsa.i.,the EBDC’s
fungicides (82,684.21bsa.i.), the herbicide metolachlor
(69,941.61Ibsa.i.)anddormantoils(67,666.51bsa.i.). Overall,
fungicides accounted for 736,483.5Ibs a.i. of material or
43.2% (Figure 6) of all the pesticides applied, followed by
insecticides (32.82%,558,699.21bs) and herbicides (21.2%,
362,385.61bsa.i.).

Threecropgroupings, treefruits(37%-593.7981bsa.i.),
field crops (24%-377,6901bs a.i.) and vegetables (24%-
373,3891bsa.i.),accounted for 85% of the pesticidesapplied
(Figure8). Themajority of theremaining 15% of material
applied wastosmall fruits (10%-160,6881bsa.i.). Direct
comparisonoftotal acrestreated foreach cropcategory was
not possible since multiple applications of various pesti-
cidesmaybeconducted on the sameacreage overasingle
growingseason.
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In1988, treefruits(43.6%-786,819.7lbsa.i.), vegetables
(29.3%-529,195.61bsa.i.),andfield crops (14.8-267,516.6
Ibsa.i.) accounted for over 87% of the pesticides applied.
Theremaining 13%ofthematerial applied during 1988 was
primarilytosmallfruits (4.5%) and nursery crops (4.5%).

PesticideUsebyTypeofPesticide

The major herbicidesfor 1985and 1988 based onthe
amountofactiveingredientappliedtoall cropsarelistedin
Figure9. Alachlor, metolachlor,atrazine, butylate,linuron,
cyanazinewerethemostfrequentlyreported compoundsin
1985. Thesesixcompoundsrepresent 73%(353,4171bsa.i.)
oftheherbicidesreported.

For 1988, based on the amount of active ingredient
appliedtoall crops, metolachlor (69,941.61bsa.i.), diethatyl
ethyl (47,677.41bsa.i.),alachlor37,022.6lbsa.i.), linuron
(20,683.91bsa.i.),chlorthal dimethyl (20,372.51bsa.i.)and
atrazine (19,5111Ibsa.i.) werethemostfrequentlyreported
compounds. These six compoundsrepresent 59% ofthe
herbicidesreported. Theremainingmajormaterialsused
(above 7,0001bsa.i.) included cyanazine, 2,4-D, terbacil,
paraquat, bensulideand diuron.

Herbicideusebetween thetwoyearsalsochangedin
therelativeuseof variousmaterials. In 1985, alachlor had
thehighestoverallusagefollowed by metolachlor, atrazine,
andbutylate. In 1988 this pattern changed. Metolachlor
replaced alachlorasthe number onematerial applied but
remained secondinoveralluse. Thisreversalmaybedue,
inpart, togroundwater concernsregardingalachlorandits
designationasarestrictedusematerialbyboththe NJDEPE
andthe Environmental Protection Agency (EPA). Atrazine
dropped tofourth overall with diethatylethylincreasingto
third. Butylate use experienced the greatest dropinuse
while diethatyl ethyl exhibited the greatest increase.

Major insecticides based on the amount of active
ingredient applied to all crops are listed in Figure 10.
Parathion (30,1151bsa.i.) anddormantoil (42,6151bsa.i.)
weremostfrequently appliedin 1985 followed by methomyl
(31,1971bsa.i.),endosulfan (28,9731bsa.i.),oxamyl (18,303
Ibsa.i.),carbofuran (15,385Ibsa.i.),azinphos-methyl (11,222
Ibsa.i.)and carbaryl (10,7211bsa.i.). Allbutcarbofuranare
used for multipleapplications to fruitand vegetable crops.
This group of compounds madeup over 70% (292,126 Ibs
a.i.) of insecticidesreported.

Themajorinsecticidesusedin 1988 included cryolite
(158,947.2Ibsa.i.) and dormant 0il (67,666.51bsa.i.) asthe
most frequently applied, followed by methamidophos
(43,816.81bsa.i.), parathion (30,783.61bsa.i.), carbofuran
(29,783.71bsa.i.) and azinphos-methyl (26,034.11bsa.i.).

Thisgroupof compoundsmadeup over 63% (357,031.91bs
a.i.) of insecticides reported. In addition to the above
compounds, methomyl, endosulfan, permethrin, carbaryl,
dimethoate and acephate all had reported userates above
15,0001bsa.i.

Insecticides showed similar types of changesinuse
patterns. Overall, sodium aluminofluoride (cryolite) wasby
farthemostused materialand showed thelargestincrease
inusebetweenthetwoyears. Thisincrease, however,isdue
totheissuance ofaSection 181abel for Colorado potato
beetle controlin potatoes which wasnot in effectin 1985.
In 1985, parathion had thehighest usefollowed by dormant
oil, methomyland endosulfan. In 1988, if cryoliteisdropped
fromtheusepattern,dormantoil switcheswith parathionas
thenumber oneused, followed by methamidophos, and
carbofuran. Excludingcryolite, methamidophosshowed
the greatestincrease while endosulfan had the greatest
decreaseinuse.

In1985sulfurwas, by far,themostreported compound
inthesurvey, representingnearly one quarter (23%) ofthe
overall material and over half (56%) of the fungicides
applied. Other major fungicidesbased on the amount of
activeingredientappliedtoall cropsarelistedin Figure 11.
Highusecompoundsalsoincluded captan, the ethylene
bisdithiocarbamates (EBDC’s: mancozeb, maneb, zineb,
andmetiram), ferbam, and chlorothalonil. Over90%ofthe
reported fungicides are represented by the above noted
compounds.

Asin 1985, elemental sulfur was the most reported
compoundinthe 1988 survey, representingover onequar-
ter (26.9%) of theoverallmaterialand justundertwothirds
(62.3%) of the fungicides applied. Other major fungicides
based ontheamountofactiveingredientappliedtoall crops
arelistedin Figure 12A andincludethe EBDC’s (82,684.2),
captan (63,880.4),chlorothalonil (37,122.9), ferbam (29,160.9)
and quintozene (10,393.9). Otherfungicides with usepat-
ternsabove 5,0001bsa.i. include metalaxyl, benomyl and
captafol.

Forbothyears, elemental sulfurrankednumberonein
total use for fungicides. Infact, sulfuruse showed the
greatestoverallincreasebetween years. Thismaybedue
tolabel changes and concernsregardingboth EBDC’sand
captan. with the exception of elemental sulfur, the overall
usepatternfortheadditional fungicidesapplied remained
fairly consistentbetween 1985and 1988. While EBDCuse
and captafol usedroppedin 1988, all but captafol exhibited
expandedusage. EBDC’s, captan, chlorothalonil and ferbam
rankedsecond, third, fourth, andfive, respectively,for both
years.
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Allotheractiveingredientsreportedinthe 1985 survey
(figures 12-14) represented 2% of all compounds applied
with fumigants makingup approximately 1% ofthetotal.
Metam sodium (13,0871bs a.i., represented 71% of the
fumigantsapplied.

For1988,fumigants, plantgrowthregulatorsand mis-
cellaneousingredientsreported inthesurveyrepresented
2.7% of all compounds applied with fumigants accounting
for 1.5% of thetotal use. Within this group, fumigantsalso
madeup58.5%ofthetotal. Metam Sodium (10,564.11bsa.i.)
represented 40% of thefumigantsapplied. Otherfumigants
usedincluded methyl bromide, fenamiphos and methyl
isothiocyanate.

Fumigantsshowed anincreaseinuseover 1985. This
changewasbased mainly onasignificant expansioninthe
useof methylisothiocyanate. Metam sodium and methyl
bromide were also major materials in 1988 but showed
decreasesinusefrom 1985 asdid dichloropropene. This
later pesticide alsoshowed thelargest dropin usebetween
years.

In1985thesynergistpiperonylbutoxide (14,734 lbsa.i.)
wasapplied primarily tovegetablecrops. Othermiscellane-
ouscompoundsarelistedin Figure 14.

Daminozidewasthemostusedplantgrowthregulator
(1,782.81bsa.i., Figure 13) applied in 1988 followed by
ethephon (1,272Ibsa.i.),chlormequatchloride (169.2lbsa.i.)
and gibberellin (17.51bs a.i.) The synergist piperonyl
butoxide (PBO) (5,3081bs a.i., Figure 14) accounted for
28.7% oftheusagein the miscellaneous category. Its was
applied primarilyinvegetablecrops.

Theoveralluseof plant growth regulatorsincreased
between 1985and 1988. However, forindividualmaterials
thepatternswereprimarilyunchanged. In1985,daminozide
and ethephon were the most used materials followed by
NAA/NAD and chlormequat chloride. In 1988, the only
changeinthispatternistheswitch between NAA/NADand
chlormequatchloride. Infact, theuseof NAA/NADdropped
dramaticallyin 1988. Daminozide,ethephonandchlormequat
chlorideall exhibited substantial increasesinusein 1988
with ethephon showingthelargestincrease.

Forthemiscellaneous category, thefivetop chemicals
werethesame forbothyearsbut theirrankingschanged.
PBOrankednumberonebothyearswithalargeincreasein
usein 1988. Calcium chloridemoved from fourth tosecond

whileoxatetracyclinemovedfromsecondplacetothird. For
bothyearsboricacid ranked fifth, however, streptomycin
dropped from third tofourth. There was alsoamarked
increaseintheall other category between 1985 and 1988
which may explain the drop in some of the five major
materials.

PesticideUsebyCrop

Ofthe377,6901bsa.i.of pesticides applied tofield crops
in 1985,89% of the chemicalsused wereherbicides (Figure
15), followed by insecticides at 8% and fungicides at 2%.
Withinthisusepattern,alachlorand metolachlorwereby far
the mostused materials. These herbicides accounted for
38% of the overall useinfield crops.

For1988the267,5471bsa.i.of pesticidesapplied tofield
crops, 91%wereherbicides. Ofall the herbicidesapplied,
metolachlorrepresented the highestuselevel. Thisherbi-
cide accounted for 20% of the overall usein field crops.
Alachlor (9%),linuron (7%), atrazine (6%), cyanazine (6%)
and paraquat (2%) also had significant use patterns for
herbicides while carbofuran (6%) wasthe only insecticide
constitutingamajoruse. Thehighestuseoccurredinfield
corn (150,1621bsa.i.) with soybeanssecond at 125,1151bs
a.i. Foreach crop, asexpected, herbicides were the major
class of pesticide used. Forfield corn, atrazine had the
greatestuselevel (29%) followed by metolachlor (25%). In
small grains, 71% of the pesticides applied were formula-
tionsoftheherbicide2,4-D, followed by dicambaat 18%. In
soybeans, metolachloraccounted for 38%ofthe usagewith
alachlor second at 22% followed by linuron at 22%.

Forsmallfruits(160,6881bs) fungicideshad thehighest
usage (55%) followed by insecticides (27%),and herbicides
(18%)in 1985 (Figure 16). Themostused material insmall
fruitswaselemental sulfur (22% of thetotal usage) followed
by ferbam (12%) and captan (10%). Allthree of these
materialsarefungicides.

In1988(81,5621bsa.i.),insecticideshad the highest
usage (52%) followed by herbicides (31%),and fungicides
(18%)insmallfruits. Themostused material insmallfruits
was captan at 23%followed by azinphos-methyl (11%) and
chlorothalonil (9%). Ferbam (8%), parathion (5%), captafol
(6%) andnorflurazon (4%) alsohad high usage. Within this
group, blueberrieshad thehighestuseat47,262Ibsa.i. with
fungicides (49%) accounting for the most applied type of
pesticide. Insecticidesranked second and fungicidesthird.
Forindividual pesticides applied, captan had the greatest
useat33%oftheall materialsapplied followed by azinphos-
methyl (13%). The cropwith thesecond highest overalluse
wasgrapes(27,1501bsa.i.). Fungicides (61%) werethemost
usedmaterialswith chlorothalonil andferbam explainingfor
47% of the total usage.
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Intreefruitfor 1985,aswith small fruits, the greatest
used type of pesticide was also fungicides (Figure 17).
Fungicides accounted for 79% of the pesticides used,
followed by insecticidesat 22%. The materialusedinthe
greatestamountwaselemental sulfur (59%).

Asin 1985, themostused type of pesticide on treefruit
in 1988 was fungicides. Fungicides accounted for 62% of
the pesticides used, followed by insecticides at 22%. The
materialusedinthegreatestamountwaselemental sulfur
(59%) followed by dormant oil (8%) and captan (5%). Ofall
treefruits, peachesranked numberone (536,893 1bsa.i.,)in
theamountofmaterial applied. Behind peaches,appleswas
second at 254,960 Ibs a.i. of pesticides. Forboth peaches
and apples, fungicides werethemostused pesticides with
most of the use being elemental sulfur (75% and 19%
respectively). Dormant oil ranked numbertwoforapples,
whilein peachesferbam and captanranked second. Forall
othertreefruit, which includes plums, pears, etc.,insecti-
cideshad the highest use with dormant oilhaving the
highestlevel (38%).

Theusagein vegetableswasdifferent fromfield crops,
small fruit and treefruit. Insecticides werethe mostused
type of material in vegetablesin 1985 (Figure 18). This
pesticide group accounted for 48% of the usage, with
fungicidesbeingsecond at 29% and herbicidesthirdat 19%.
Thehighestused materialsreflect thispatternaswell. For
the seven materialsused the most (4%to 12%), five were
insecticides (29%) and two fungicides (20%).

Theoverallusagein vegetables wasdifferent from field
crops, and tree fruit but similar to small fruitsin 1988.
Insecticides were the most used type of material in veg-
etables. This groupaccounted for 55% of the usage, with
herbicidessecond at 23% and fungicidesthirdat 15%. The
highest used materialsreflect thispatternaswell. Forthe
fourmaterialsused themost (4%to0 30%), sodium alumin-
ofluoride (cryolite) accounted for 30% with diethatyl ethyl
explaining9%and 2 fungicides, EBDC’sand chlorothalonil
(5% and 4%, respectively) representing 9% of the overall
use. Forindividual vegetable crops potato, leafy vege-
tablesandsolanaceouscropshadthegreatestusage (216,197
Ibsa.i.,96,2191bsa.i.and 81,538 1bsa.i., respectively). For
potato, insecticides recorded the largest amount applied
with cryolitecomprising 74%oftheuse. Inleafy vegetables,
herbicidesranked numberone (56,769.21bs a.i.) with di-
ethatyl ethyl with 55% of the total use. For solanaceous
crops, insecticides (40%) were second tofungicides (44%)
with EBDC’saccountingfor 15,4921bsa.i. applied. Forthe
other crop categories, insecticides were used the most in
beans, cole crops and sweet corn. Invinecrops, however,
fungicides had the highestlevel of use.

Theusedifferencesbetween 1985 and 1988 for field
crops,small, treefruitand vegetables werevaried. Overall,
theusepesticidesdecreased inboth field crops (-29%) and
smallfruit (-49%) but increased in tree fruit (25%) and
vegetables (29%). The use patterns for each, however,
while changingin percentage-wiseremained basically the
same. Forfield crops, small fruit and treefruit the pattern
remainedidentical betweenyearswithusageineach class
of pesticideincreasingslightly. Herbicides were themajor
classappliedinfield cropsbothyears whilein small fruits
and treefruits fungicides were the most applied. In vege-
tables, fungicides and insecticides ranked one and two,
respectively. However,in 1988insecticidesranked number
oneand herbicidesnumbertwo.

Theusagepatternsforgreenhouses, nursery,sodand
miscellaneoususes for 1985 and 1988 are presented in
Figures19-21. Insecticidesaccounted forthemajority of the
pesticidesappliedinboth greenhousesandnurseries (49%
and44%,respectively)in 1985. However, forsod (88%) and
miscellaneoususes (55%), herbicides were the most com-
monlyapplied materials. Thehighest usedinsecticidesinall
four categoriesincluded nicotine, carbaryl, diazinon and
acephate. Simazine, chlorthalmethyl, alachlorandlinuron
represented the most used herbicides. For fungicides,
benomyl, EBDC’s, chlorothalonilhad thegreatest usage.

In 1988, herbicides accounted for the majority of the
pesticides applied in both sod and miscellaneous catego-
ries (63% and 37%, respectively). However, for green-
houses fungicides (76%) ranked number one while for
nurseriesinsecticides(38%) weremostapplied. Inthislatter
group, fungicides ranked a close second at 37%). The
highest used insecticidesin all four categoriesincluded
dormantoil, fenamiphos, oxamylacephate. 2,4-D, chlorthal
dimethyl and dicambarepresented the most used herbi-
cides. Forfungicides, captafol, coppersulfateand EBDC’s
hadthegreatestusage.

Theuse of pesticides alsoincreased for the nursery,
sod and miscellaneous categories. For nursery crops
insecticideswerethemostapplied inbothyearsfollowed by
herbicidesin 1985 and fungicidesin 1988. Herbicideswere
themostapplied materialstosod inbothyearsfollowed by
insecticidesand fungicides. Herbicides werealsothemost
applied materialseachyearinthemiscellaneouscategory.
Fungicidesranked second both years and insecticides
third.
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Figure13.  Highestusepesticides-Plant Growth
Regulators,1985and 1988.
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Figurel5.  Pesticideuseinfieldcrops,1985and1988.  Figurel6.  Pesticideuseinsmallfruits,1985and 1988.
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Figurel7.  Pesticideuseintreefruit,1985and 1988. Figurel8.  Pesticideuseinvegetablecrops,1985and
1988.
Fungicides Fungicides
Survey Year
. Bl 1935 .
Herbicides Herbicides
[ ] 1988
Insecticides Insecticides 5 Survey Year
Bl 1085
Miscellaneous Miscellaneous 1 1988
0 20 40 60 80 100 0 20 40 60 80 100

Percent of Total

Figure19.
1988,

Pesticideuseinnursery crops, 1985and

Percent of Total

Figure20.  Pesticideuseinsod, 1985and 1988.
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Figure2l.
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