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Abstract: Aedes (Stegomyia) aegypti (Lin-
naeus, 1762) and Aedes (Stg) albopictus (Skuse, 
1894) are the most invasive and transmitting 
species. Entomological surveillance using ovi-
traps identifies vector species, population den-
sity and geographic distribution. The efficacy 
of three ovitrap designs for vector surveillance 
of Aedes aegypti was evaluated. Cross-sectio-
nal study with three designs of ovitraps made 
from recycled plastic bottles and painted bla-
ck. Design A, one-liter container and flee-
ce (F-1600) as oviposition substrate. Design 
B, four-liter container and filter paper cone 
as oviposition substrate. Design C, half-liter 
container, with cotton cloth as oviposition 
substrate. They were placed in ten houses in 
shaded and dark places. The substrates were 
immersed in water to activate embryogene-
sis, the 4th instar larvae were placed in 70% 
alcohol for identification. Statistical analysis 
was performed with the statistical program 
STATA v16. using Fisher’s Exact and Kruskall 
Wallis test. A value of p <0.05 was significant. 
The ovitraps with the highest oviposition were 
A and C (p=0.002). Seven hundred eggs were 
collected, ovitrap A with 50.6%, C with 48.7% 
and B 0.7%. Hatched 18.7% of eggs, 100% of 
the larvae were Aedes aegyti. Ovitraps A and 
C showed greater oviposition, perhaps becau-
se they were small and had a porous substrate 
that allowed adhesion. The species identified 
was Aedes aegypti.
Keywords: ovitraps, vector surveillance, Ae-
des aegypti. 

INTRODUCTION
About 3,000 species of mosquitoes have 

been reported worldwide. The family Culi-
cidae includes two subfamilies, 11 tribes, 
113 genera and 3,563 species (Reinert, et al., 
2009). Vector-borne diseases account for 
more than 17% of infectious diseases, gene-
rating more than 700,000 deaths per year. 
They are caused by parasites, bacteria or viru-
ses (WHO, 2023). Aedes (Stegomyia) aegypti 
(Linnaeus, 1762) and Aedes (Stg) albopictus 
(Skuse, 1894) are species of relevant interest 
for being among the most invasive and trans-
mitters of viral diseases, frequently both spe-
cies cohabit in the same region due to the se-
paration of different habitats, competition or 
the environment that favors them (Rey and 
Lounibus, 2015). Arboviruses are a group of 
vector-borne viruses, presenting high mor-
bidity and mortality rates in the population. 
In the last three decades, the presence and/
or re-emergence of arboviruses is considered 
a threat to health worldwide. The increase in 
the geographical distribution of mosquitoes 
and viruses, mainly dengue virus (DENV), 
West Nile virus (WNV), chikungunya virus 
(CHIKV) and lately zika virus (ZIKV) put on 
alert that new epidemics may emerge at any 
moment (Young, 2018). In 2022, there was a 
considerable increase in the number of den-
gue cases and deaths in the Americas compa-
red to previous years. Maintaining in the first 
weeks of 2023, with 2,809,818 cases of dengue 
with a cumulative incidence of 282.96 cases 
per 100,000 inhabitants, predominating with 
75% (342,243) above Chikungunya and Zika 
(PAHO/WHO, 2023). The frontal attack on 
the vector is the most vulnerable traditional 
strategy (biological, chemical and physical) 
in the chain of transmission, reducing vector 
density in their immature stages, preventing 
oviposition, hatching, larval survival and pre-
venting adults from reaching them. Entomo-
logical surveillance makes it possible to iden-
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tify vector species, population density and 
geographical distribution in order to identify 
morphological characteristics, vector compe-
tence, susceptibility and resistance to control 
measures of Aedes in order to estimate the en-
tomological and transmission risks of arbovi-
ruses in time and space. Ovitraps are inexpen-
sive, are installed outside homes, are quickly 
distributed over large areas with non-specia-
lized personnel, determine the distribution, 
vector abundance and measure the seasonal 
fluctuation of the population (PAHO/WHO, 
2021; Balladares-Orellana, 2018). The objecti-
ve of the present work was to evaluate the ef-
ficacy of three ovitrap designs and oviposition 
rates for vector surveillance of Aedes aegypti.

MATERIALS AND METHODS
During the summer of 2023, a cross-sec-

tional study was conducted in Zumpango de 
Neri, municipality of Eduardo Neri, Guerre-
ro, Mexico. The three ovitrap designs were 
made from recycled plastic bottles and pain-
ted black. Design A was a one-liter container, 
water was supplied covering three quarters of 
it and the upper quarter was covered with fle-
ece (F-1600) as oviposition substrate (paper) 
(González-Olvera et al., 2021). For design B, 
a four-liter container was used, with a cut in 
the middle 4 cm wide and 11 cm high, 1.5 li-
ters of water was added and a 600 mL bottle 
with water was attached for replenishment, 
making a small hole in the base. A filter pa-
per cone 13.5 cm in diameter and 8 cm high 
was added and supported by two wooden slats 
as oviposition substrate (Torres-Avendaño et 
al., 2020). In design C a half liter container 
was used, two thirds of water was added and 
the upper third was placed with cotton cloth 
as oviposition substrate, two 4 cm holes un-
der the rim to drain excess rainwater (Cha-
nampa, 2019). After explanation and autho-
rization from the dwellers, the three designs 
of ovitraps were placed in ten houses (Figure 

1) in shady and dark places, in the peridomi-
cile, out of reach of children and pets, where 
they remained for seven days (Figure 2), and 
were monitored daily to ensure their functio-
ning. After the seven days, the ovitraps were 
removed and the substrates were immersed in 
water to activate embryogenesis in a transpa-
rent tray (Secretaría de Salud, 2015), for egg 
quantification, they were placed on 4 cm qua-
drant micas2 . They were fed with meat meal 
and yeast (80:20), the 4th instar larvae were 
placed in 70% alcohol (González-Olvera, et 
al., 2021). Identification was carried out with 
a stereoscopic magnifying glass and optical 
microscope using the key of Ibáñez and Mar-
tínez (1994). The statistical analysis was per-
formed with the statistical program STATA 
v16. Obtaining frequencies and percentages, 
median and percentiles, Fisher’s Exact test 
was applied. A p value <0.05 was significant.

Figure 1. Ovitrap designs. A) ovitrap with 1 
liter container, B) ovitrap with 4 liter container 

and C) 500 mL ovitrap.

Figure 2. Distribution of houses with ovitraps.
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Figure 3. Quantification of eggs.

Figure 4. Morphological characteristics of Aedes aegypti larvae. A) Dorsal view, hooked dorsal spines and 
segmented abdomen. B) Lateral view of the terminal portion, incomplete anal sclerite and comb of the eighth 

abdominal segment. C) Siphon more or less cylindrical, never pointed with spines, with precratal hairs.

RESULTS AND DISCUSSION
Standard ovitraps have proven to be an ef-

fective method to detect the presence of gravid 
females and are widely used in entomologi-
cal surveillance systems, as well as to evaluate 
the effectiveness of vector control measures. 
However, their implementation requires lo-
gistics, as they must be checked weekly. If this 
review is not carried out, ovitraps can become 
additional breeding sites, compromising their 
effectiveness as a control tool (Torres-Estrada 
and Rodiles-Cruz , 2013). 

The ovitrap designs that presented the hi-
ghest oviposition were A and C (Figure 3), 
showing significant differences between the 
models (Table 1), obtaining 70% positive. A 

total of 700 eggs were collected, ovitrap A pre-
sented 50.6%, design C, 48.7% and design B, 
0.7% (Table 2). Hatched 18.7% of eggs, after 
identification, 100% of the larvae were Aedes 
aegypti, (Figure 4), Torres-Estrada and Rodi-
les-Cruz in 2013, reported higher frequencies 
in the comparison of two ovitraps (A= 65% 
and B= 35%), showing differences between 
them (p<0.0001); meanwhile, Alarcón, et al., 
2014, evaluated 519 ovitraps, in which 76.4% 
were positive for Aedes aegypti eggs, showing 
that most species correspond to Aedes aegypti.

Total Design A Design B Design C p
Eggs 2 (-26) 11 (0-29) 0 (0-1) 6 (3-86) 0.0022

Oviposture by ovitrap design.
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No

Design 
A B C

Eggs
n=354 50.6% n= 5 0.7% n=341 48.7%

1 29 8.2 0 0 2 0.6
2 110 31.1 0 0 29 8.5
3 0 0 1 20 5 1.5
4 0 0 0 0 86 25.2
5 26 7.3 2 40 3 0.9
6 1 0.3 0 0 106 31.1
7 166 46.9 0 0 4 1.2
8 1 0.3 1 20 2 0.6
9 0 0 0 0 7 2.0

10 21 5.9 1 20 97 28.4
Table 1. Oviposture by ovitrap design.

p=0.002*
*Fisher’s exact

Regarding the oviposition indexes, the po-
sitivity index was higher in the ovitrap design 
C (100%), followed by A (70%); the average 
egg density per ovitrap was higher in design 
A (35.4%) and C (34.3%), finally the egg den-
sity index was higher for design A (50.6%) 
followed by C (34.1%) (Table 3).3%), finally 
the egg density index was higher for design A 

(50.6%) followed by C (34.1%) (Table 3), Tor-
res, 2020 reported a positivity index of 0-60% 
for design A and 15-40% for design C; while 
Norzahira et al (2011), report positivity ran-
ges of 8-47% and 30-78%, respectively. The 
egg density index was similar (41%) to that 
found by Ruiz, et al., 2018.

Oviposition rates by ovitrap design.

Design by 
ovitrampa

IPO PDH IDH
% % %

A 70 35.4 50.6
B 40 0.5 1.2
C 100 34.1 34.1

IPO: positivity index

PDH: average density of eggs per ovitraps.

HDI: egg density index

CONCLUSIONS
The females of Aedes aegypti mosquitoes 

had a predilection for ovitrap designs A and C, 
which presented greater oviposition, perhaps 
because they were small containers and 
porous substrate that allowed their adhesion. 
The species identified was Aedes aegypti.
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