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Role of a modified ovitrap in the control of Aedes
aegypti in Houston, Texas, USA
MIN-LEE CHENG,' BENG-CHUAN Ho, R. E. BARTNETT,3 & N. GOODWIN4

A modified ovitrapfrom which larvae could not escape was employedfor oneyearfor
the control ofAedes aegypti at Blossom Heights, Houston, Texas. A t the end ofthis period,
the Breteau index in the ovitrap area had declined by 36%, in contrast to a sharp increase of
nearly 500% in the non-ovitrap area. The premises index in the ovitrap area remained
unchanged, while the index in the non-ovitrap area increased by 4401%. Theproblems associ-
ated with this control campaign and the use of these "autocidal" ovitraps are discussed.

Annualfluctuations in the egg populations ofA. aegypti and A. triseriatus were studied
by weekly collections of eggs from the ovitrap paddles. The weekly fluctuations of egg
numbers, the percentage of ovitraps with eggs of Aedes mosquitos, as well as the ovitrap
premises index (i.e., percentage ofpremises with at least one ovitrap positive) all exhibited a
similarfluctuation pattern, with a distinct peak extending from June to October.

Aedes aegypti has been incriminated as the primary
vector of dengue and dengue haemorrhagic fever (1).
In 1977, at the time this work was done, there had
been no cases of dengue of autochthonous origin in
the continental United States of America since the last
epidemic in Louisiana in 1945 (2), but in recent years
there has been increasing interest in A. aegypti in the
USA because of an apparent northward movement of
dengue in Central America. Dengue 1 was reported in
the Caribbean in 1977, having probably come from
Nigeria; it swept through this area in 1977 and entered
South and Central America (3). The presence of
dengue virus type 1 was reported in southern Mexico
in '1979, and the virus has gradually spread north-
wards and its activity was serologically demonstrated
in the state of Nueva Leon, Mexico, in mid-1980 (4).
In 1980, indigenous transmission of dengue was
confirmed among the residents of the lower Rio
Grande Valley, Texas (5), and there is no reason to
expect this disease to stop its northward movement.
Moreover, A. aegypti is found in high densities in
many cities in southern Texas.

In the absence of specific treatment or effective
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immunization, the prevention and control of dengue
must rely primarily on the reduction of the vector
populations. In the Republic'of Singapore, integrated
control measures, which included source reduction,
health education, legislation, and insecticide fogging,
were undertaken to reduce the premises index of
A. aegypti to 2 - 507o (6). In the long term, the use of
insecticides for controlling A. aegypti should be
discouraged, because of the problems of environ-
mental contamination and development of resistance
to the insecticide.
From 1964 to 1968, the USA joined other American

countries in a campaign to eradicate A. aegypti (7)
and standard ovitraps were used as a reliable tool for
A. aegypti surveillance (8, 9). This ovitrap was then
modified by K. L. Chan in Singapore as a
supplementary measure for the control of A. aegypti
in the Singapore Paya Lebar International Airport
and it proved to be so efficient that A. aegypti were
eradicated from the airport one year after its
introduction (10). A few years later, a special type of
ovitrap was designed by Chan et al. (11) for the
control of A. aegypti in urban premises in Singapore.
The distinctive feature of this new ovitrap was the
inclusion of a plastic doughnut-shaped float with a
piece of nylon gauze covering the centre hole. The
function of the float was to support two pieces of
hardboard which served as egg-laying sites for
mosquitos. The progeny that hatched from eggs laid
on the hardboard paddles were trapped in the ovitrap
and eventually killed. Chan et al. demonstrated that
this kind of "autocidal" ovitrap was superior to all
other domestic habitats in attracting ovipositing
A. aegypti.
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This article reports the results of a one-year con-
trol/demonstration programme organized in 1977-
78 by the University of Texas Health Science Center
School of Public Health (UTSPH) at Houston, in
conjunction with the Harris County Mosquito
Control District (HCMCD) to examine the feasibility
of using the "autocidal" ovitraps to control
A. aegypti in Houston.

MATERIALS AND METHODS

Study sites

Two adjacent communities in Blossom Heights, a
semi-rural enclave within the city of Houston, were
selected as the study areas, each consisting of
150 - 200 premises with similar socioeconomic back-
ground and high level of A. aegypti infestation. These
two communities were about 650 m apart, separated
by an open field and industrial facilities. Ovitraps
were placed in the northernmost community through-
out the programme, whereas only larval surveillance
was performed in the southern community, at the
beginning and the end of the control programme. The
boundaries of the ovitrap site were isolated from
other residential areas by an area of thick bushes and
trees to the north-west and by a commercial district
to the north and east. To the west it was bounded by
well kept, middle-class residential areas in which
A. aegypti breeding was rare.

The "autocidal" ovitrap

The ovitrap designed by Chan et al. in Singapore
(11) was further modified using materials available
locally. The basic design of the autocidal ovitrap
(Fig. 1) consisted of:

Fig. 1. Vertical section of autocidal ovitrap.

1) The base of a brown glass bottle (approx 8 cm
diameter x 10 cm high) after cutting off the neck;

2) two expanded polystyrene rings glued together
to form a float with a piece of nylon mesh sandwiched
between the rings;

3) two pieces of hardboard (3.2x6.4x0.3 cm)
held vertically in slots in the float. The slots were cut
deep into the polystyrene so that the hardboard
paddles touched the water level to provide an appro-
priate immersed site for oviposition.

If the paddles are left undisturbed the eggs hatch
but the second stage larvae are unable to wriggle
through the nylon mesh of the float and are eventually
killed by suffocation.

Larval surveillance and source reduction

Manpower for this project included personnel from
UTSPH, HCMCD and 15 junior-high-school
students who were participants in the Houston
Mayor's Summer Youth Job Program. A 3-day orien-
tation course on A. aegypti, its life cycle, breeding
habitats, larval collection techniques, and its medical
importance was given to these students. In the
meantime, initial public awareness of the control
programme was stimulated through the news media.
Each householder in these two communities was also
contacted and informed about the nature of the
control programme, and permission to enter the
premises was obtained before proceeding with the
larval surveillance and source reduction.

Five teams of surveyors, each comprising 3
students and I supervisor, were employed to search
for larval breeding places in all the accessible houses
and their surroundings in the areas with and without
ovitraps. All the larvae and pupae from smaller breed-
ing habitats and samples of larvae and pupae from
larger habitats, such as washing machines, baths,
drums, etc., were collected and transferred into
plastic containers with the aid of pipettes or ladles.
The collections were taken to the laboratory for iden-
tification and counting. The pupae were kept in the
laboratory until they emerged to the adult stage and
then identified to species level.

During the surveillance period, as many as possible
of the old tyres, discarded tin cans, and other unused
containers that held water and provided breeding
places for mosquitos were removed from the areas.
A special arrangement was made with the Public
Works Department of the city of Houston to remove
waste materials placed on the street curbs by the
surveyors or the residents of Blossom Heights.

Deployment and supervision of ovitraps
Two ovitraps were placed in each of the premises,

secured by wire to trees, poles, and other objects. In
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some smaller lots two closely adjacent premises
shared two ovitraps. There were 186 premises in the
ovitrap site, and of these 21 premises were without
ovitraps because of the owner's objection or because
ovitraps were consistently reported missing.
Weekly routine inspections of the ovitraps were

carried out by a team of three persons. All the paddles
were collected and placed in labelled plastic bags and
returned to the laboratory for egg identification and
counting. Broken jars and floats were replaced as
required. The water level in the ovitraps was also
checked and readjusted as needed. During the winter
months, from November 1977 until March 1978,
routine inspections of ovitraps were carried out on a
fortnightly basis. During the routine inspections, a
limited effort was also made to eliminate any
domestic breeding habitats seen in the ovitrap area.
At the end of a 13-month study period, post-

operational surveillance was conducted in both the
ovitrap and non-ovitrap areas by four surveyors.

RESU LTS

Premises index and Breteau index in ovitrap and non-
ovitrap areas

Table 1 shows a comparison of the premises index
and Breteau index in the ovitrap and non-ovitrap
areas in July 1977 (preliminary surveillance) and
August 1978 (post-operational surveillance). At the
end of this study period, the premises index in the
ovitrap area remained nearly unchanged, while the
Breteau index had declined from 44 to 28 (a decline of
36%). On the other hand, the premises index and

Breteau index in the non-ovitrap area had increased
4.4 and 5.5 times, respectively, in 1978.

Common breeding habitatsfound in post-operational
surveillance

The most common A. aegypti breeding habitats
found in both the ovitrap and non-ovitrap areas in
post-operational surveillance (August 1978) were
tyres, buckets, pots (mainly flower pots), and pans.
Tyres accounted for 27%7o of the total breeding
habitats of this species in the non-ovitrap area. On the
other hand, tyres constituted only 7.807o of the total
breeding habitats in the ovitrap area (Table 2).

Table 2. Percentage distribution of the most common
Aedes aegypti breeding habits found during post-
operational surveillance in Blossom Heights, Houston

Ovitrap area Non-ovitrap area

Percentage Percentage
No. of total No. of total

Tyres 4 7.8 39 26.9

Buckets, pails 10 19.6 25 17.2

Pots (mainly
flower pots) 9 17.7 20 13.8

Pans 7 13.7 18 12.4

Others 21 41.2 43 29.7

Total 51 100.0 145 100.0

Table 1. Comparison of the premises index and the
Breteau index of Aedes aegypti recorded in Blossom
Heights, Houston, during preliminary surveillance
(1977) and post-operational surveillance (1978)

Ovitrap area Non-ovitrap area

1977 1978 1977 1978

No. of premises
examined 165 180 145 125

No. of positive
premises 36 36 20 76

Premises index 21.82 20.00 13.79 60.80

No. of positive
containers 73 51 34 145

Breteau index 44.24 28.33 23.45 116.00

Annual fluctuation of A. aegypti
populations

and A. triseriatus

Results obtained from the preliminary surveillance
indicated that there were two container-breeding
species of Aedes present in Blossom Heights, namely
A. aegypti and A. triseriatus. Eggs of both species
were frequently detected in the ovitraps.

Fig. 2 shows the weekly fluctuations in the number
of eggs of the two species collected from the paddles,
the percentage of positive ovitraps (containing the
eggs of these Aedes species), and the temperature and
rainfall. During the first quarter (July-September
1977) of the study period, the number of eggs of these
two species were pooled together, but for the
remainder of the period (October 1977 -July 1978)
the egg counts are presented separately.
Three weeks after placement of the ovitraps, there

were increases in the egg numbers of both Aedes
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Fig. 2. Weekly fluctuation of egg numbers and percentage of ovitraps positive for Aedes aegypti and A. triseriatus in
Blossom Heights, Houston, in relation to weekly mean temperature and total precipitation, 1977- 78.
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species, and the egg counts did not decline until
November-December. In January 1978, when the
temperature was low, there were very few eggs and no
eggs of either Aedes species were detected during the
following cold months (February and March). The
heavy rainfall in late May and early June 1979 was
favourable to breeding of both Aedes species, and egg
counts continued to rise sharply through June and
July 1978.
The fluctuations in the ovitrap premises index (i.e.,

percentage of premises with at least one ovitrap
positive for Aedes) of A. aegypti and A. triseriatus,
over the period of surveillance (data not shown), were
almost identical with those of the overall premises
index.

DISCUSSION

The use of ovitraps in the surveillance of A. aegypti
was recommended by the World Health Organization
(12). The present study shows that the improved
(autocidal) ovitrap is not only a sensitive and reliable
device for detecting the presence of A. aegypti, but is
also an excellent device for studying the seasonal
fluctuations of the vector. The results showed that the
weekly fluctuations in egg numbers and the percent-
age of ovitraps with eggs of A. aegypti, as well as the

ovitrap premises index, all exhibited similar seasonal
patterns with a distinct peak extending from June
until October. The low level of the egg counts, and
later on the complete absence of eggs from the ovi-
traps, were obviously results of the low tempera-
tures.
The present study has shown that after a 13-month

period of using autocidal ovitraps, the Breteau index
of A. aegypti in the ovitrap area had declined by 3607o
in contrast to a sharp increase of nearly 500%0 in the
non-ovitrap area. The ovitrap premises index at the
ovitrap site remained unchanged, while it rose 440%o
in the non-ovitrap area. This indicated that during the
13-month period, A. aegypti became more widely
distributed and probably also increased in numbers in
the non-ovitrap area.
Although attempts were made during the study to

remove as many as possible of the potential breeding
habitats from the ovitrap area, some property owners
were not cooperative. Experience in Singapore has
shown that the most effective means in A. aegypti
control was enforcement of the "Destruction of
Disease-Bearing Insects Act 1968" (13). Old tyres,
pans, flower pots, etc., were regularly emptied of
water but would soon have been refilled by rain or
lawn sprinklers. Breakage of ovitraps could be
lessened in future by the use of plastic receptacles in
place of the glass bottles.
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RESUME

IMPORTANCE D'UN PONDOIR-PIEGE MODIFIE DANS LA LUTTE
CONTRE AEDES AEG YPTI A HOUSTON, TEXAS (tTATS-UNIS)

En l'absence d'une vaccination efficace, la lutte anti-
vectorielle constitue le principal moyen de prevention et de
lutte contre la dengue. Un pondoir-piege autocide modifie a
et utilise pendant un an pour lutter contre Aedes aegypti
A Blossom Heights A Houston (Texas). Les moustiques
femelles sont attirees dans les pondoirs et deposent leurs
ceufs sur les palettes. Les larves, qui naissent sont prises au
piege et meurent etouffees.
Au bout d'un an, dans la zone ou etaient installes les

pondoirs-pieges l'indice de Breteau avait baisse de 3607o et
l'indice d'infestation des locaux n'avait pas varie, alors que
dans la zone sans pondoirs-pieges, ces indices avaient

augmente d'environ 500% et de 440%o, respectivement.
L'article examine les problemes lies A cette campagne de
lutte et A l'emploi des pieges.

Les fluctuations annuelles du nombre d'oeufs de Aedes
aegypti et de Aedes triseriatus ont ete etudiees en recueillant
chaque semaine les ceufs deposes sur les palettes des
pondoirs-pieges. Les variations hebdomadaires du nombre
d'oeufs, le pourcentage de pieges renfermant des larves de
moustiques Aedes ainsi que le pourcentage de locaux avec
au moins un pondoir contenant des larves de Aedes presen-
taient les memes variations, avec un pic marque de juin A
octobre.
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