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ABSTRACT To assess the use of insecticides for tick control by commercial applicators in
Connecticut, a questionnaire was mailed to 897 individuals and businesses with ornamental
and turf pesticide applicator licenses. In total, 348 completed surveys were returned (38.8%).
The majority of the respondents considered themselves lawn care (41.1%), landscape (31.3%)
or tree care (12.6%) providers. Tick control services were offered by 16.4% (n = 57) of the
respondents, all of whom apply insecticides for tick control, mainly for Ixodes scapularis Say.
Over half (n = 33) also treat for the American dog tick, Dermacentor variabilis (Say). Most
respondents (66.7%) began applying pesticides for the control of I. scapularis during the
period from 1990 to 1996. The principal acaricide used for tick control was cyfluthrin (n =
21), with chlorpyrifos 2nd (n = 18), carbaryl 3rd (n = 12), and fluvalinate (n = 4) 4th. When
asked about what other pesticides were used for tick control, the top 3 chemicals also were
the principal alternatives. Past success with a product was the dominant factor in selecting a
pesticide, but information provided by the Connecticut Agricultural Experiment Station (New
Haven), Cooperative Extension (University of Connecticut, Storrs), and scientific studies were
important. Half of the respondents (49.1%) indicated that their tick control business had
increased slightly or dramatically since 1991, although tick control comprises <5% of their
overall business for 63.1% of these applicators. Residential properties comprised 90% of the
business for half of those treating for ticks, and the median charge for 0.4 ha was $180. Many
respondents (43.8%) also indicated that they planned to expand their tick control services.

Tick control represents a small but growing business in Connecticut.
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LYME DISEASE IS the leading arthropod-associated
disease in the United States, and the prevalence of
this illness has increased dramatically in recent years
(Dennis 1995). From 1982 through 1995, nearly
83,000 human cases have been reported to the Cen-
ters for Disease Control and Prevention. Lyme dis-
ease, caused by the spirochete Borrelia burgdorferi
Johnson, Schmid, Hyde, Steigerwalt & Brenner, was
recognized in 1975 as a distinct clinical syndrome
from a cluster of cases in southeastern Connecticut
(Steere et al. 1977, Burgdorfer et al. 1982, Johnson
et al. 1984). Today, Connecticut has the highest rate
of reported Lyme disease in the United States
(CDC 1995, 1996).

The blacklegged tick, Ixodes scapularis Say, is the
principal vector of B. burgdorferi sensu stricto in
the northeastern and midwestern United States.
The majority of 1. scapularis are associated with for-
ests, wooded suburban landscapes, and woodland
edge (ecotone), but ticks also are found on lawns
and ornamental plantings (Maupin et al. 1991, Car-
roll et al. 1992, Stafford and Magnarelli 1993, Fish
1995). Much of the research on the control of this
tick has focused on the use of personal protective
measures, host management, vegetative manage-

ment, biological control, and the use of acaricides
(Wilson and Deblinger 1993). On a practical basis,
reducing the sk of tick bite, and consequently
Lyme disease, has been limited to personal protec-
tion measures and the use of pesticides. An early-
summer application of carbaryl has been shown to
control I. scapularis nymphs in the lawn and adja-
cent woodland areas around the home, and a fall
application of carbaryl or diazinon has been shown
to reduce adult I. scapularis populations in an oak-
dominated forest for 1 yr (Schulze et al. 1987, Staf-
ford 1991a). Liquid and granular formulations of
cyfluthrin were effective in reducing I. scapularis in
a wooded habitat (Solberg et al. 1992). One appli-
cation of carbaryl, cyfluthrin, or chlorpyrifos to
lawns and wooded margins has reduced nymphal I.
scapularis by 67.9-97.4% (Curran et al. 1993).
Granular materials also appear to be effective
(Schulze et al. 1991).

Properly certified lawn care providers and arbor-
ists may apply pesticides to control a variety of or-
namental and turf pests, which now includes I. sca-
pularis. Some pest control operators have begun
offering tick control services once they are certified
to offer lawn care or are certified in public health
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control, with chlorpyrifos, cyfluthrin, or carbaryl in
2 annual applications being recommended (Guyette
1993). However, little is known about what tick con-
trol services are being offered commercially, how
many certified applicators have elected to offer tick
control services, or how frequently and what type
of insecticides are being applied to suppress tick
pulations around the home. A survey of Lyme
sease knowledge, attitudes, and behaviors in Con-
necticut found that well-informed people at risk for
acquiring the disease were more likely to take per-
sonal precautions to prevent Lyme disease, but the
use ofP insecticides was not addressed (Brown et al.
1992). A subsequent survey of residents in south-
eastern Connecticut found that only 45% of the re-
spondents favorably viewed the use of pesticides to
control the tick (M. L. Cartter, Connecticut De-
partment of Public Health, Hartford, unpublished
data). The purpose of this study was to examine the
use of insecticides for tick control by licensed pes-
ticide applicators in Connecticut. Information from
the survey can help assess the role of pesticides in
Lyme disease prevention programs, determine re-
search needs, and target tick control education pro-
grams.

Materials and Methods

A 4-page, self-administered questionnaire was
used to collect the sample data on pesticide usage
and on other issues related to tick control by the
commercial industry in Connecticut. Question-
naire is available from the author upon request.
The survey was approved by the Connecticut Ag-
ricultural Experiment Station’s Use of Humans in
Research Committee. The protocol is on file at the
Experiment Station. With 35 dichotomous, multi-
ple-choice, and open-end type of questions (Men-
denhall et al. 1971), the questionnaire requested
information about the business, type of chemicals
used to control ticks, amount of material applied,
fees for service, use of alternative tick control strat-
egies, and trends in overall requested service. The
first 8 questions were about the business in gen-
eral, and the remaining information requested was
to be filled out by those individuals or businesses
that do apply pesticides for tick control. Specific
details on tie chemicals applied in 1994 amf 1995,
their formulation, the application equipment used,
amount of acaricide applied, rate of application,
and other details were requested in questions.

A listing of commercia‘} applicators who are li-
censed to treat for ticks in the suburban landscape
was compiled from information provided by the
Pesticide Management Division of the Connecti-
cut Department of Environmental Protection
(Hartford). In Connecticut, these are individuals
in the state with Omamental and Turf (category
3A) pesticide applicator licenses. In 1994, there
were 897 listings that included addresses in New
York, Massachusetts, and Rhode Island. In Con-
necticut, the number of licenses in each county

ST

STAFFORD: PESTICIDE USE FOR TICK CONTROL 553

were: Hartford (n = 260), Fairfield (n = 239), New
Haven (n = 158), Litchfield (n = 49), Middlesex
(n = 39), New London (n = 20), Tolland (n = 18),
and Windham (n = 17). Because not all applicators
were expected to respond to the survey and the
listing :}J certified applicators changes every year,
the survey was sent to all 897 certified applicators
with a cover letter explaining the questionnaire. To
determine who had retumeg a survey and also en-
sure confidentiality of the individual responses,
each self-addressed, stamped return envelope was
given a number corresponding to the respondent
on the mailing list. Returned surveys were checked
off and the envelope was thrown away. Each re-
tumed survey was considered 1 record and consti-
tuted 1 sample of certified applicators.

Most of the data generated by the survey is de-
scriptive and provides an estimate of the propor-
tion of commercial applicators providing a service,
using an insecticide, and so forth. Because there
can be >1 entry for some questions and not all
questions may be answered within a record, the
results of some of the questions are based upon
the number of responses. However, unless speci-
fied otherwise, the proportion of applicators that
provided a specific response is based upon the total
number of applicators sampled. Several statistical
tests were used to analyze some of the survey re-
sults depending upon the type of data produced
and comparison of interest (SYSTAT 1996). As a
measure of survey response, the distribution by
county of completed questionnaires was compared
by a chi-square test with the number of expected
records based upon the county distribution of cer-
tified applicators (Snedecor and Cochran 1967).
The Mann-Whitney test was used to compare the
number of towns serviced for those treating and
not treating for ticks and to compare sources of
information used for selecting a pesticide. The dis-
tribution of employee size for companies treating
for ticks was compared by a chi-square test with
the number of expected employees based upon the
exﬁected distribution of those who do not treat for
ticks. The number of residential or commercial cli-
ents serviced for ticks in 1994 and 1995 were com-
pared by a t-test on transformed (log x +1) counts
to normalize the data.

Results

Survey Response. Of the nearly 900 surveys
mailed, 348 (38.8%) were completed and returned.
An additional 93 either could not be delivered and
were marked to be returned to sender or the ad-
dressee indicated they were no longer in business.
If these 93 listings are removed from the list, the
survey response rate increases to 43.3%. Fairfield
County had the most Connecticut businesses re-
sponding to the survey (32.1% of 305), followed by
Hartford (23.0%), New Haven (21.3%), Litchfield
(7.9%), Middlesex (6.9%), Windham (3.9%), Tol-
land (3.3%), and New London (1.6%) counties.
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Table 1. Type of businesses indicated by the respon-
dents of the pesticide use assessment survey by those who
do and do not treat for ticks

Vol. 34, no. ®

Table 2. Number of employees indicated by the re-
3 s i

in th survey by busi-

p e use
nesses who do and do not treat for ticks

i Number of Do not offer Offer
NG, bstnesses ol tick control tick control 10!
Type of business Do not offer Offer  poul =
tick control tick control Sellf fsnly g; 23 log
3 42 14 56
Lawn care 107 36 14 510
Tree service 18 26 44 10-15 28 9 a7
Landscape service 90 19 109 >15 38 10 48
Municipal and utilities 23 [ ﬁ
Golf course and clubs }g é u
il garden centers . .
Cometiries " 6 b4 9 Rhode Island, also treated for ticks. Companies
Other 4 2 g that treated for ticks tended to be large. The em-
Total 322 85 407

Because of multiple entries, the number of responses does not
equal the number of records (n = 348). There were 52 recofd;
with multiple answers for type of business that do not offer tic]
control services (n = 291 total records) and 22 records with mul-
tiple answers for type of business that do treat for ticks (n = 57
total records).

There was no significant difference between the
county d.istribum)g:s for the completed records and
the surveys that were sent out (2 = 10.739, df =
7, P = 0.150), indicating that the survey sample
was not geographically biased. Records also were
received from 9 companies in New York or Rhode
Island with a Connecticut pesticide license. There
were 57 completed records that did not provide a
county of business, indicated that they had moved,
or listed multiple counties in or out of state.

Nearly half (41.1%) of those returning the sur-

vey considered themselves a lawn care provider
(Table 1). Landscapers comprised 31.3% o the op-
erations and arborists 12.6%. However, one-ﬁft_h'(n
= 74) of the records indicated multiple categories
for their operation. Maxy of the respondents listed
golf courses, municipalities, schools, utiliﬁes', cem-
eteries, nurseries, and garden centers as their type
of business. The majority of the applicators
(61.5%) indicated they were the owners of the
business. One-third (34.1%) of the businesses had
1-5 employees, whereas nearly half had >5 em-
ployees (Table 2).

Tick Control Service Business Profile. Most
of those sampled (73.6%) indicated that they treat-
ed for insects and other pests.. However, only
16.4% (n = 57) offered tick control services as
well. Within Connecticut, Fairfield County had the
most businesses offering tick control services
(50.0% of 52), followed by Hartford (21.2'7.0), New
Haven (15.4%), Litchfield (3.9%), Windham
(3.9%), Middlesex (1.9%), New London (1.9%),
and Tolland (1.9%) counties. Although a greater

roportion of Fairfield County businesses treated
for ticks than would be expected from the distri-
bution of returned surveys (32.1%), there was no
significant difference in overall distribution IXZ
county for those treating for ticks compared wi
all sampled responses (@ = 4.353, df'= 7, P =
0.360). Two survey respondents located in Westch-
ester County, New York, and 3 in Kent County,

ployee profiles for those who treat and do not treat
for ticks were significantly different ()@ = 12.265,
af = 4, P = 0.015), with few single person busi-
nesses indicating they treat for ticks (Table 2).
These responding businesses also serviced signifi-
cantly more towns than those that do not offer tick
control services (Mann-Whitney U = 1239.5, P <
0.001) with 43.2% covering =10 towns (Table 3).
In contrast, businesses that do not treat for ticks
served an average of =5 towns, 25% served only 1
town, and only 2.0% served =10 towns.

Tick Control Services. All of the respondents
that treat for ticks apply insecticides for tick con-
trol, mainly for the control of I scapularis (87.7%).
Over half (57.9%) also treat for the American dog
tick, Dermacentor variabilis (Say). Two-thirds of
the licensed applicators began applying insecti-
cides for the control of I. scapularis during the
period from 1990 to 1994, although 5 indicatz_ed
they began during the period 1986 to 1989 (F‘l%;
1). Half the applicators (50.8%) offer a formal tic
control program. Treatment of residential proper-
ties comprised the significantly greater proportion
of the business (90.1%) for those offering tick con-
trol services than commercial properties (9.9%)
(Mann—Whitney U = 410.0, P = 0.001) (Table 4).
The number of residential properties treated per
respondent increased from an average of 25 in
1994 to an average of 41 in 1995 (¢ = —17.280, df
= 1,140, P < 0.0001). Six commercial applicators
treated =100 properties in 1995.

The principal pesticide listed for tick control was
cyfluthrin (36.8%), with chlorpyrifos 2nd (31.6%),
carbaryl 3rd (21.0%), fluvalinate 4th (7.0%), and
diazinon 5th (35%) (total percentage >100 be-
cause of multiple answers). When asked about
what other pesticidcs were used for tick control,

Table 3. Number of towns serviced by the respon-
dents in the pesticide use survey by those who do and do
not treat for ticks

Respondents n® mean (SEM) Median Range
Do not offer tick

control 184 5.1 (0.36) 4.0 1-45
Offer tick control 44 13.1 (1.71) 80 1-50
Total 228 6.6 (0.49) 50 1-50

a Number of respondents.
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First applied insecticides
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Fig. 1. Number of respondents applying acaricides for the control of ticks and offering a formal tick control

program for the first time, 1982-1996 (n = 51 responses).

several respondents (15.8%) indicated permethrin-
treated cotton balls (Damminix, EcoHealth, Bos-
t'?n, MA), which kill ticks on white-footed mice,
Per leucopus (Rafinesque). However, car-
baryl, cyfluthrin, or chlorpyrifos were the principal
alternatives (71.3% of 87 multiple entries). More
specific information requested on the insecticides
used., their formulations, and amount of material
applied in 1994 and 1995 is presented in Table 5.
There was little difference between 1994 and 1995
in the chemicals, formulations, or application
methods used for tick control. In many of the re-
cords, insecticides were listed by general brand
name (i.e., Sevin, Dursban) without specifying the
actual product used. A specific label was indicated
or coul d be determined for cyfluthrin, fluvalinate,
insecticidal soap, permethrin, and cyhalothrin (see
Table 5).

An emulsifiable concentrate applied with a high-
pressure sprayer was the most common formula-
tion used by the 57 sampled aﬂ)plicator& In 1994,

70.2% indicated an emulsifiab

e concentrate and

64.4% preferred a high-pressure sprayer. Similarl
in 1995, 52.6% used anpemulsiﬁa 1eyconcentrat)e’
and 57.9% used a high-pressure sprayer. Some
type of spreader for granular material, mainly
c_hlorpyrifos, was the 2nd most common applica-
tion method listed (17.5% for both 1994 and
1995). The 3rd method of application was a back-
pack mist blower (14.0 and 12.3% for 1994 and
1995, respectively). Wettable powder (12.3% both
years), microencapsulated and flowable products
were other formulations listed. The permethrin-
treated cotton balls are dispersed manually in card-
board tubes. Most of the applications were made
to the lawn-wood border (60-62% of applications),
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Table 5. Name and formulations of acaricides used in
1994 and 1995 as reported by the respondents of the
pesticide use assessment survey

Active ingredient? Formulation? No. (%)
responses

Carbaryl EC 19 (153)
wp 2 (16)

F 7 (56)

UN 2 (16)

Chlorpyrifos® EC 11 (89)
wp 7 (56)

G 14 (11.3)

Cyfluthrind EC 33 (26.6)
wp 3 (24)

M 1 (0.8)

Diazinon EC 1 (08)
G 3 (24)

Fluvalinate® F 7 (56)
Insecticidal soap/ LC 2 (1.6)
Lamda cyhalothring EC 1 (08)
Permethrin® [¢:) 8 (6.4)
Malathion UN 1 (0.8)

4 Sevin, Dursban, and Diazinon were usually used ienerically
for carbatyl, chlorpyrifos, and diazinon, respectively, by the re-
spondents. Full label brand names were rarely given. Name, man-
ufacturer, and percentage active ingredient (AT) for specific prod-
ucts identifiable in the survey are given in the footnotes.

b EC, emulsifiable concentrate; WP, wettable powder; G, gran-
ules; F, flowable; M, microencapsulated; CB, cotton balls (Dam-
minix); LG, liquid concentrate; UN, unknown.

e DursbanPr (23.5% Al), DowElanco, Indianapolis, IN, listed
in 3 of 82 responses.

dTempo 2 (20% Al), Tempo 50W (50% (AI}), Bayer Agricul-
tural Division, Kansas Gity, MO; Optem PT600 (6% [AL]), Whit-
mire Research Laboratories, St. Louis, MO.

" Mavrik Aquaflow and Yardex (22.3% Al), Sandoz Crop Pro-
tection, Des Plaines, IL.

¥ M-Pede (49% [Al]), Mycogen, San Diego, CA.

& Scimitar (9.7% [AL), Zeneca Ag Products, Wilmington, DE.

h Damminix (7.4% [AI]), EcoHealth, Boston, MA.

but a quarter or more of the respondents treated
the entire lawn.

Over half of those offering tick control services
(61.4%) treat for ticks only when requested rather
than on a regular schedule (26.3%). Most of these
applicators (63.2%) indicated that they treat for
both nymphs and adults, but only 10 respondents
noted that they treat once each tick season for
nymphs or adults of I. scapularis. When the ques-
tion on treatment frequency was rephrased to in-
quire about the frequency of summer applications
for control of nym}:llal I."scapularis, most respon-
dents (66.7%) treated = 2 times during the sum-
mer tick season. Half the respondents (50.7%) said
that they survey for the presence of ticks before
treating. There was considerable variation in the

Tabls 4. Namber and " . A Ao charge per acre (0.4 ha) of residential property for
i umber and type of clients sexviced by the respondents treating for ticks in the pesticide use assessment a single tick control service, ranging from as ittle
= as $40 (n = 1) to as much as $400 (n = 2). The
7 T e B AL merge Shage per oo s HOZST, < 1A%
esident 1994 33 = .
il Toot e S;g? (C:;g; 258 (7.67) 100 1-200 quarters of the applicators charged <$150. When
‘C‘z::s:::lcali] 1995 35 1,446 (56.9) ﬁ:g ({g:g; ,Z;g ::;‘gg ranked by $50 intervals for a “typical” residential
; 1985 1B 80 (1) 67 (2.28) 35 125 treatment, 26.3% charged §50-100, 33.3% charged

crnncac fram &7 racnandente (K7 racarde) that treat for ticks.

$101-150, 10.5% charged $151-200, and 7.0%
charged >$200 (22.8% did not answer the ques-
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Table 6. Methods used and rankings of 10 methods of
icide selection by respondents of the pesticide use

assessment survey

No. placements
within indicated rank®
Rt 7 4t

Total
(1-9)

Methods used
1st 2nd 3rd

gt (e e s e

Advertisements o 0 O 0
Article in trade magazine R E 5
Salesperson recommendation 4 4 2 10
‘Another licensed applicator 3 4 4 1
Experiment Station information® 9 4 1 14
Dealer recommendation 3 guiieg 6
Cooperative Extension information® 6 3 2 1
Past success with product 6 1o il 20
Report in scientific paper 5 6 3 14

418,78 14

Characteristic of product

4 Only the top 3 (1st, 2nd, 3rd) and total top 3 rankings are
given (most important, 1; least important, 10) (n = 57 records).
b Connecticut Agricultural Experiment Station, New Haven.

¢ University of Connecticut, Storrs.

tion). Charges for treating a commercial property
were higher (x® = 11.896, df = 3, P = 0.008) than
residential service with 385% (of 26 responses)
charging >$200.

Ten possible sources of information were listed
in the questionnaire for choosing the acaricide
used for tick control (Table 6). ‘When ranked in
importance from most important (1) to least im-

ortant (10), it was clear that some sources of in-
ormation were significantly more important to
commercial applicators than others in making their
selection (Kruskal-Wallis K = 104.00, df = 8, P <
0.0001). Connecticut Agricultural Experiment Sta-
tion information was ranked st the most often,
followed by Cooperative Extension and past suc-
cess with t{;e product as the basis for selecting an
acaricide. Overall, however, past success with the
product was the strongest factor, dominating the
top 3 rankings as the most important method in
choosing an acaricide. Advertisements or articles
in trade magazines were the least si%niﬁcant factors
in selecting a chemical insecticide for tick control.

Half of the 57 respondents (49.1%) indicated
that their tick control business had increased
slightly or dramatically since 1991, whereas 28.1%
said it remained the same. None indicated their
tick control business had decreased slightly, 1 said
it decreased dramatically, and 12 did not answer
the question. Only 2 respondents (3.5%) indicated
that tick control services comprised >50% of their
business. For most of the replies (63.1%), these
services comprised <5% of the overall business
(78.3% of the 46 answering the question). How-
ever, 43.8% of the respondents indicated that they

lan to expand their tick control services, primarily
Ey advertising (71.4% of the 21 responses). A few
(24.6%) applicators offered alternatives to area-ap-
plied insecticides for tick control. These alterna-
tives frequently included host-targeted permethrin
(Damminix), but cutting grass, clearing brush, and
guinea hens were also mentioned. However, more
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than half the respondents (35.1%) said they re-
ceived requests for an alternative to insecticides
for tick control.

Discussion

Tick control represents a small but growing part
of the lawn care professional’s business. The ap-

lication of acaricides for the control of 1. scapu-
Elris is a relatively recent service; most companies
began service between 1990 and 1995. This cor-
responds to an increase in tick abundance and an
increase in the number of reported human Lyme
disease cases in the state. The abundance of
nympbhal I. scapularis in southeastern Connecticut
increased dramatically between 1990 and 1992
(unpublished data). The number of cases reported
to Sxe Connecticut Department of Public Health
increased 69% in 1991 over that in 1990 and 48%
in 1992 over that in 1991 (CDC 1991, CDC 1993).
The greatest number of human cases were report-
ed in 1994 (2,030 cases) with a rate of 62/100,000
population (CDC 1995). This is the year when the
greatest number of applicators begin applying pes-
ticides for the control of I scapularis. Because
most applicators treat for ticks upon request by
their customers, this study suggests that they were
responding to an increased demand for the control
of I scapularis. Indeed, Lyme disease has in-
creased dramatically in Fairfield Coungr, where
most of the survey respondents reside and treat for
ticks. Fairfield County accounted for 2.8 and
16.2% of the reported cases in 1985 and 1988, re-
spectively, and had the greatest rate increase (Cart-
ter et al. 1989). By 1994, 20.2% of the reported
cases (n = 610) were from Fairfield County (Cart-
ter 1995). In contrast, there are fewer certified ap-
plicators and fewer businesses offering tick control
services in Middlesex and New London counties,
which have the highest incidence of Lyme disease
in the state.

The majority of certified applicators in Con-
necticut treating for ticks are lawn care providers.
Therefore, educational and training programs re-
lated to the control of ticks and Lyme disease
should be targeted toward these businesses and
their trade associations. There was little evidence
in this survey of many pest control officers in Con-
necticut offering landscage tick control, although
in some states pest control operators are being cer-
tified to offer tick control (Guyette 1993). Only 1
respondent treating for ticks in this survey listed
pest control operator as the primary type of busi-
ness.

Only 3 acaricides are being used by most com-
mercial applicators—chlorpyrifos, cyﬁuthrin, and
carbaryl. TEese 3 chemicals have all been shown
effective in controlling I scapularis (Schulze et al.
1987, 1991; Stafford 1991; Solberg et al. 1992;
Curran et al. 1993). Product success was one of
the most important factors in selecting a chemical.
However, studies in the scientific literature and in-
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formation provided by experiment station or exten-
sion staff also were important in the selection of
compounds by the commercial applicators. Chlor-
yrifos, cyfluthrin, and carbaryl also have broad la-
Eels for many omamental and turf insects, maki:ﬁ
these materials easy to use as part of an over:
pest control program. Conversely, the narrow mar-
ket for tick control could be a disincentive for oth-
er promising materials to be registered for use
against 1. scapularis or developed specifically for
this market. Interestingly, permethrin-treated cot-
ton balls used to kill ticks on white-footed mice are
still used by a number of applicators despite re-
ports of its ineffectiveness in a residential settin
or areas of =4 ha (Daniels et al. 1991; Stafforg
1991b, 1992). Substantially higher charges for tick
control services by some respondents may reflect
the use of D: inix with its iated material
and labor costs. Fees for a particular product or
total amount of revenue from tick control services
was not specified in the survey. Nevertheless, a
rough estimate on costs can be made from the data
available. If a “typical” property is assumed to av-
erage 0.4 ha at $192.67 each, then residential cli-
ents paid $166,660 in 1994 and $278,600 in 1995
for tick control services by the 57 applicators re-
sponding to this survey.

There was no consistent pattern in the frequency
of application for the control of I scapularis
nymphs, and some applicators are applying the
material more frequently than data in the litera-
ture would indicate necessary. A single application
in the spring against nymphal ticks in residential
setting can provide up to 97% protection for the
period of peak nymphal activity (Stafford 1991a,
Curran et al. 1993). A fall application for adults
can provide similar protection against this stage,
although most cases of Lyme disease are associated
with the summer months. However, the length of
effective control is probably tied to the amount
and type of landscape treated and the type of ap-
plication or formulation used. Most applications
are being made at the woodland ecotone where the
majority of ticks on the lawn are found (Maupin et
al. 1991, Carroll et al. 1992, Stafford and Magnar-
elli 1993). However, failure to provide effective
coverage in all potential tick habitats could neces-
sitate repeat applications. Education of both
homeowners and certified applicators can reduce
the amount of multiple applications performed to
control I. scapularis.

Although tick control with area-applied pesti-
cides represents a minor use of these chemicals on
the lawn, their use for the control of I scapularis
will probably rise as ticks increase in abundance
and spread geographically. Clearly, many home-
owners accept the use of insecticides for the con-
trol of I scapularis on their lawns by licensed ap-
plicators. Many homeowners also may be applying
their own pesticides for tick control. The few al-
ternative tick control strategies available (i.e., ex-
clusion of white-tailed deer, use of parasitic wasps)
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are less effective and less economical than chem-
ical control or remain speculative. Until new ap-
Sroaches for reducing the abundance of ticks are

leveloped, insecticides will continue to offer the
most effective and economical method to control
ticks at individual residences. However, the appli-
cation of these chemicals needs to be integrated
with treatments for other ornamental and turf
pests and to incorporate other tick reduction strat-
egies, such as landscape modifications, to reduce
ticks around the home.
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