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SUSCEPTIBILITY OF SEVENTEEN STRAINS OF AEDES AEGYPTI
(L.) FROM PUERTO RICO AND THE VIRGIN ISLANDS
TO DDT, DIELDRIN, AND MALATHION

A. D. FLYNN,» H. F. SCHOOF,! H. B. MORLAN,?2 axp J. E, PORTER 3

IntrODUCTION. In 1963, the Communi-
cable Disease Center established a program
for the eradication of Aedes aegypti (L.)
from the continental United States, Puerto
Rico, and the Virgin Islands. The devel-
opment of operational procedures for this
program requires consideration of base-
line data on insecticide susceptibility in the
numerous areas of infestation. In both
Puerto Rico and Florida resistance to
DDT, dieldrin, and other chlorinated hy-
drocarbons by this species has been re-
ported (Evans ez al., 1960; Fox et al., 1960;

tFrom the Biology/Chemistry Section, Tech-
nology Branch, Communicable Disease Center,
Public Health Setvice, U. S. Department of Health,
Education, and Welfare, Savannah, Georgia.

2 From the Operations Section, Aedes acgypti
Eradication Branch, Communicable Discase Cen-
ter, Public Health Service, U. S. Department of
Health, Education, and Welfare, Atlanta, Georgia.

3 From the Quarantine Station, Public Health
Service, U. S. Department of Health, Education,
and Welfare, Miami, Florida.

Fox, 1961; Porter et al., 1961). The fol-
lowing report describes the results of sus-
ceptibility tests with DDT, dieldrin, and
malathion against larvae and adults of 13
strains of 4. aegypti from Puerto Rico and
4 strains from the Virgin Islands,
Mernops. Temporary colonies for rear-
ing and collection of Fy eggs were estab-
lished in San Juan from larvae collected
during the period of May 28 to June 7,
1963, by personnel from the Public Health
Service Quarantine Stations at San Juan
and Miami. The eggs were shipped to
Savannah, Georgia to provide larvae and
adults of each of the 17 strains of A. ge-
gypti. Test specimens were F; generation
except for the St. John strain which was
Fs. The standard procedures established
by the World Health Organization were
used to measure susceptibility to DDT,
dieldrin, and malathion (Anon., 1960).
Tests were replicated three or four times at
each concentration of insecticide used.
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Tweaty to 25 larvae or female adults were
exposed in each replication. In the ma-
jority of the tests, specimens of a suscepti-
ble strain (CD) were included as a check.
Untreated checks of the Puerto Rico and
Virgin Islands strains likewise were em-
ployed.

The code designations for the areas
from which the mosquitoes were obtained
are:

Puerto Rico:

PR #1 Isla Verde, San Juan
PR #2  Hoare Section, Santurce
PR #3 Martin Pefia Canal, Santurce
PR #4 Puertz Tierra, Old San Juan
PR #5 Catafio and Guaynabo (combined)
PR #6  Rio Piedras Scction, San Juan
PR #7  Aguadilla
PR #8  Areciho
PR #g Humacao
PR #10  Fajardo
PR #11  Mayagiiez
PR #12  Ponce
PR #13  Caguas
Virgin Islands:

St. Croix:
St.C #1  Christiansted
St.C #2  Frederiksted

St. Thomas:
St. T #1  Charlotte Amalie

St. John:
St.J#1  CruzBay

Resurrs. DDT. Against DDT (Table 1)
the larvae of all strains had a lesser suscep-
tibility than the susceptible CD strain.
The PR-10 strain showed the highest level
of susceptibility of the 17 strains tested.
Resistance was greatest in Puerto Rico
strains 2, 8, 11, 12, 13, and in the Virgin
Islands strains. The greatest loss of sus-
ceptibility to DDT was exhibited by PR-12,
St. C-1,and St. T-1.

In the adult tests against DDT (Table
1), a lowered susceptibility of similar mag-
nitude was evidenced in all strains tested.
However, as evident from the data, the
mortalities obtained with the CD-suscep-
tible strain were lower than anticipated
and, except for the results at the 4 percent
level, relatively little kill was apparent.
With the exception of the PR-4 strain,
significant differences in mortalities were
obtained between the field strain and the

CD strain at the 4 percent level. The
susceptible strain was not utilized in all of
the adult tests at 4 percent, but the fact
that the strains not so tested also exhibited
a definite loss of susceptibility in the larval
tests supports the conclusion that resistance
is present in all strains,

Dieldrin.  Larval tests with dieldrin
(Table 2) indicate that all strains had a
high level of resistance to that toxicant but
the level of resistance varied among the
different strains as indicated by the re-
sponse to the concentration of 2.5 parts
per million. Maximum resistance to dicl-
drin was evident in the St, T'1 strain,

In the adult tests with dieldrin (Table
2), all strains showed marked resistance to
dieldrin, poor kills being recorded even
at the highest concentration of dieldrin (4
percent).

Malathion. With malathion (Table 3),
there were differences between the field
strains and the susceptible strain in the
response of the larvae to concentrations of
o1 ppm. However, the high kills ob-
tained with malathion at 0.5 and 2.5 ppm
indicated that the field strains are suscepti-
ble to that compound.

Similar results were apparent in the
adult tests (Table 3) where essentially
complete kills were evident at the 3.2 per-
cent concentration with the susceptible CD
strain or with the field strains.

Discussion.  In Puerto Rico, DDT had
been used from 1945 to 1955 in A. aegypti
control programs in the areas of PR-1, 2, 3,
4 6, 8, and 12. Dieldrin was employed
for control of Culex in the same areas
from 1956 to 1958. Since 1960, malathion
has been applied to indoor breeding sites
at 6-week intervals in these areas.

In the Virgin Islands DDT has been,
and still is, used for domestic mosquito
larviciding. Dieldrin was applied as a
house spray in St. Thomas in 1960, and
chlordane is currently in use as an adulti-
ade (fog).

With the Puerto Rico strains (PR-1 to
10, 13), DDT gave high kills of 4. aegypti
larvae at 2.5 ppm; therefore, it could be
of control value as a larvicide if employed
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at that strength. However, with the ob-
vious potential for the development of
DDT resistance to a magnitude shown by
the St. Thomas strain, any persistent use
of DDT in Puerto Rico could be expected
to intensify the DDT resistance. Presum-
ably, such treatment would be of short-
term value and would require close evalu-
ation on a field basis to determine its
practical effectiveness. In the Virgin Is-
lands the use of DDT appears unfeasible,
particularly on St. Thomas.

The magnitude of dieldrin resistance in-
dicates little promise for effective field
treatment in Puerto Rico or the Virgin
Istands.

Malathion gave highly effective kills of
the larvae and adults of the 17 strains. Of
the three toxicants it is the insecticide of
choice regarding its lethal effect on the
species.  Whether malathion will persist
sufficiently under outdoor conditions to
give an extended period of effectiveness
against larvae and adult A. acgypti can
only be determined by field testing. As
resistance to any chemical is associated
with intensity and magnitude of its appli-
cation, any extensive field treatments
should include determination of the sus-
ceptibility of the 4. aegypti population be-
fore and after treatment.
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