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INSECTICIDE RESISTANCE 1N MOSQUITOLS
Hichard ¥, Fayl/ B/CS #42

Failure of mosquito contrel operations may arise from (1) deteri-
oration of the insecticidal fonmlation, (2) inadequate applicalion
techniques, (3) iundequate knowledge of the ecology of the species
concerned, {4) resistance of the mosquitoes to the chemicnl utilized,
In the latter ease, resictance to the ingecticide may occur through
(u) conversion by cuzyme action to a non-toxic compound, (b) storage
of the toxicant in a non-sensitive tissue, or (c) noen-absorption of
the toxicant at a sensitive site of action.

At present 99 species of insects of medical importance have been
reported in over 100 countries of the world as being resistant to one
or more cormonly used insccticldes, Ameng the mosguitocs in the
U.S.A., 14 species have ghown resistant populations in certain areas.
They are as follows: Aedes acpypti to DDT, dieldrin, and BUC; Ac.dor-
salia to the some insccticides and toxaphene; Ae, nigromnculis to DT,
Dieldrin, RIC, chlordane, heptachlor, Korlan, Malathiou, parathion,
aldrin, ond Trithion; Ae, sollicitans and Ae, taenioriynclus to DD,
dieldrin, BIUC, chlordane, and malathion; Ae. vexans and Anopheles
enicians to DDT; A. quadrimneulntns to DDT, dieldrin, HIC and chlor-
done; Culex pipiena to DDT, BNC, toxaphene, heptachler and malathion;
C. nigropalpis and C. snlinarius to DDT; C, tarselis Yo DDT, dieldrin,
EIC, toxaphene, “hlordane, heptachlor, and malathion; and Psorophora
confiunis and P, discolor to dieldrin,

Standard test kits for determining the suseceptibility levels of
field populations of mosquito adults and larvee are available frow
the World Health Organization at nominal prices. At present the kits
for testing larvac perwit evaluations with DDT, dieldrin, DIC, mala-
thion, and parathion. The kit for'testing adults permits evaluations

. with DDT and dieldrin only, Each type of kit has instructions for
use and a guide to the interpretation of resultis.

* In evaluating susceptibility levels, allowance must be made for
differences in the response of the moaquitoes to the insecticide
arising from differcnces in age, sex, testing temperatures, and expo-
sure conditions.

The presence of resistunce in a field population may be ex-
pressed (a) as 8 platesu of uniform mortality responge over an in-
creasing range of concentration or exposure time, (b) as a shift to
a lower slope of the probit-mortality log-dosage line, or (c) as a
shift in the line toward more stringent test conditions such as in-
creased dosage or exposure conditions to produce the desired mor-
talities.

If resistance is detected by the test method, it is still neces-
sary’'to determine (a) its geographical extent in ‘the field, (b) the
specificity of the resistance with regard to a series of chemicals,
and (c) the actual effectiveness of the field control mcasures on the
population, since these medsures involve different foromlations
and exposure conditions, A check on these field factors then acts

Frow the Technical Development Laboratories, Technology Branch
Communi cable Discase Center, Public Health Service, U. S. Depart~
ment of Health, Education, and Welfare, Savannah, Georgia.



8s a guide in deciding ou amy chinge of wperulious, The test methods
indicate that a change has oeccurred in (he response of the ficld popu-
lations to a given insecticide but vesults do not form the basis on
which to change operations, The latler must be based en actunl ficld
observations,

SURVEY OI' JESTICIDY REGGLATIONS OF Tl NEGTON

By - Fdward Duda, Direclor
Bartlett Tree Resecarch Laboralory, Stamford, Connecticut,

Inasmich as yon are familiar with exisling laws, I will review
them briefly and then discuss pending legislation,

MAINE The only law covering spraying, Chapter 36, 1954 as amended,
is primarily a law licensing men for spraying-trees, but might apply
to mosauito spraying if the spray is applicd to trees,

Two bills ure now pending, S.P, 46 for the Regulation of Pesti-
cides would amend the Revised Statutes by adding Chapter 25 E, to be
called the Chemical Pesticides Act of 1961, The proposed law would
create a Board of Testicide Contrul coripoged of Cormissioner of Health
and Welfare, Chairman; Cormissioner of Agriculture; Forest Cormissioner;
and Chainaan of Water Improvement Cormigsion, This Board shall:-

I, Regulate transportation, testing, inspection, packaging, labeling,
handling, and advertising of chemical pesticides, II, License persons
engaged in custom spraying and require surely bYoud and liability insur-
auce, III, Prescribe materials and methods used in custow and contract
peaticide applicationa, IV, Regulate and supervise pesticide use in
roy Stnte Project or by any public agency under Jurisdiction of the
State, :

The second bill H.P, 65 would prohibit the use of pesticides
near Waters of tlhe State, It would amend Chapter 141 by adding a new
scction 11-B to prohibit use of pesticides within 20 feet of amy river,
stream, lake, pond or tidal water, Violations are fined £25 to $100
plus costs,

NEW _HAMPSITRE has no law that applies exclusively to mosquito control
except indircetly, an Apiary Law, Chapter 410 Revised Statutes which re-
stricts spraying of trees during bloom, The State now has peraissive
legislation (1962) enabling the creation of pest sbatement districts
formed by vote of towns or lesser groups, A néwly propesed bill would
provide for mosquite survey of corrective measures for mosquito con-
trol in the coastal towns,

VEIMONT does not have any direct legislation regording the use of pes-
ticides. However, a pesticide act pertains to registration of peati-
cides sold within the State, There is also a regulation that aerial ap-
plications have a perwit from the Aeronsutics Board. The application
must specify complete details of the proposed control. The applica-
tion is also viewed by the Department of Agriculture, Forests and

Parks, and Fish and Game: .

MASSACHUSELYS has a Pesticide Doard, Chapter 521 (1062) established in
the Department of Public Health, The Board consists of the Cozmissioner
of Public Health, Chaiman; the Commissioners of Agriculture; Natural
Resources; Public Works; and the Chairman of the State Reclamation Borrd,
The Board regulates aerial Applieations by the use of permits and is
making preparations to license operators where "pesticides are applied
on the property of another", This, at prescnt, would not apply to
pesticide applications in or under structures or o farumer's applica~
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