
BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit publishers, academic institutions, research
libraries, and research funders in the common goal of maximizing access to critical research.

Seasonal Oviposition Activity of Aedes aegypti (Diptera: Culicidae) in San Miguel
de Tucumán, Northwestern Argentina
Author(s): Giselle A. Rodríguez, Cecilia A. Veggiani Aybar, Guillermo L. Claps and Mercedes S.
Lizarralde de Grosso
Source: Florida Entomologist, 98(4):1241-1243.
Published By: Florida Entomological Society
URL: http://www.bioone.org/doi/full/10.1653/024.098.0435

BioOne (www.bioone.org) is a nonprofit, online aggregation of core research in the biological, ecological, and
environmental sciences. BioOne provides a sustainable online platform for over 170 journals and books published
by nonprofit societies, associations, museums, institutions, and presses.

Your use of this PDF, the BioOne Web site, and all posted and associated content indicates your acceptance of
BioOne’s Terms of Use, available at www.bioone.org/page/terms_of_use.

Usage of BioOne content is strictly limited to personal, educational, and non-commercial use. Commercial inquiries
or rights and permissions requests should be directed to the individual publisher as copyright holder.

http://www.bioone.org/doi/full/10.1653/024.098.0435
http://www.bioone.org
http://www.bioone.org/page/terms_of_use


1Instituto Superior de Entomología “Dr. Abraham Willink”, Facultad de Ciencias Naturales e Instituto Miguel Lillo, Universidad Nacional de Tucumán, Miguel Lillo 
205, CP 4000, San Miguel de Tucumán, Tucumán, Argentina
2Consejo Nacional de Investigaciones Científicas y Técnicas, Crisóstomo Álvarez 722, CP 4000, San Miguel de Tucumán, Tucumán, Argentina
*Corresponding authors; E-mail G. A. R.: gisellerodriguez@csnat.unt.edu.ar; E-mail C. A. V. A.: ceciliaveggianiaybar@csnat.unt.edu.ar

2015 — Florida Entomologist — Volume 98, No. 4  1241

Seasonal oviposition activity of Aedes aegypti (Diptera: 
Culicidae) in San Miguel de Tucumán, northwestern 
Argentina
Giselle A. Rodríguez1,2,*, Cecilia A. Veggiani Aybar1,2,*, Guillermo L. Claps1,  
and Mercedes S. Lizarralde de Grosso1,2

Aedes aegypti (L.) (Diptera: Culicidae) is known as an efficient vec-
tor of dengue, chikungunya, and yellow fever viruses (PAHO 2011). 
This domestic urban mosquito shares an important connection with 
humans because the immature stages develop in water storage con-
tainers that are used in both domestic and peri-domestic habitats 
(Juliano & Lounibos 2005). In 1986, the re-infestation of Argentina by 
Ae. aegypti occurred in the northern provinces and later attained its 
current distribution, which includes the north, center and south of the 
country with the southernmost record from Patagonia (Almirón 2002; 
Grech et al. 2012; Diez et al. 2014). In 1991, the vector was found in 
some urban areas of Tucumán, and in 2009, a dengue epidemic re-
sulted in the first autochthonous cases in the province (Augier 2000; 
Ramirez et al. 2013).

In tropical and subtropical regions, the seasonal distribution of 
mosquito vectors typically follows precipitation patterns, whereas in 
temperate regions, population size is regulated by the duration and 
intensity of winter, precipitation levels, and temperature (Rossi & 
Almirón 2004). Studies in Argentina have shown that oviposition pat-
terns of Ae. aegypti correlate with temperature, humidity, and precipi-
tation (Domínguez et al. 2000; Micieli & Campos 2003; Vezzani et al. 
2004; Stein et al. 2005; Micieli et al. 2006); for Tucumán, this relation-
ship has not been established. The aim of our study therefore was to 
observe the relative abundance and seasonal patterns of oviposition 
by Ae. aegypti in San Miguel de Tucumán.

The study was conducted from Sep 2012 to Jun 2013 in 5 neighbor-
hoods: Oeste II (26°48'S, 65°15'W), El Bosque (26°48'S, 65°13'W), Ciu-
dadela (26°49'S, W 65°13'W), Norte (26°49'S, 65°11'W), and Modelo 
(26°48'S, 65°14'W). All neighborhoods were located in San Miguel de 
Tucumán, Tucumán Province (Fig. 1). Oviposition by Ae. aegypti was 
monitored weekly by placing 8 ovitraps at each sampling site (n = 40 
traps). The abundance and percentage of total eggs oviposited (for all 
sites for that sampling week) was determined for each sampling site 
and these data examined for correlation(s) with temperature, precipi-
tation level, and other climatic variables.

We collected 9,476 eggs in San Miguel de Tucumán with the great-
est abundance at Ciudadela followed by El Bosque, Oeste II, Modelo, 
and Norte. The main peak of egg abundance was in summer (Dec-Jan-
Mar) and was followed by secondary peaks of smaller scale in spring 
(Nov) and autumn (Apr). The first eggs were observed in ovitraps in late 

Oct 2012 and the last in mid-May 2013. Oviposition activity decreased 
towards autumn (May) and ceased with mean daily temperatures of 
approximately 15 °C; no eggs were collected in winter (Jun). Pearson’s 
correlation coefficient revealed significant associations between ovi-
position activity and temperature (r = 0.77; P < 0.008) and precipitation 
level (r = 0.76; P < 0.010) in Ciudadela, and with temperature (r = 0.63; 
P < 0.049) in Oeste II (Fig. 2).

Although Ae. aegypti has previously been reported from Tucumán 
(Augier 1998), this is the first report of the oviposition patterns for this 
species in an epidemic area of the province. Other studies in Argentina 
have reported oviposition patterns similar to those observed in our 
study. For example, Micieli & Campos (2003) detected oviposition ac-
tivity in Salta Province throughout the year, with peaks of abundance 
in Mar that correlated with precipitation levels. Stein et al. (2005) ob-
served oviposition activity for Ae. aegypti from Oct to Jun in Chaco, 
which also correlated with the timing and amounts of precipitation. 
In Córdoba and Buenos Aires, oviposition by Ae. aegypti was observed 
from Oct/Nov to May/Jun, with peaks of activity associated with pre-
cipitation levels and temperature (Campos & Maciá 1996; Domínguez 
et al. 2000; Vezzani et al. 2004; Micieli et al. 2006).

Human activity could be a factor that affects the abundance of 
Ae. aegypti in Ciudadela and El Bosque. It is known that water-filled 
containers, improperly maintained swimming pools, unmanaged veg-
etation, and socio-economic factors favor proliferation of Ae. aegypti. 
Carbajo et al. (2006) reported the ready adaptation of this vector spe-
cies to urban areas. Gürtler et al. (2009) and Fisher & Schweigmann 
(2010) noted the effects of vegetation, shade conditions, improperly 
maintained swimming pools, and housing and waste management in 
areas with high human densities as factors that maintain high infesta-
tion levels of mosquito vectors, including Ae. aegypti.

Our results show the presence of oviposition activity by Ae. ae-
gypti in Tucumán and provide information that may be useful to future 
surveillance efforts targeted at Ae. aegypti. In this regard, it is impor-
tant also to monitor changes in human density and activity in endemic 
areas, especially during times of high Ae. aegypti density when the 
potential for disease transmission may lead to a repetition of the 2009 
dengue outbreak in Tucumán.

We are grateful to the families Rodríguez, Angeletti, Cano, and 
Veggiani, to Alvaro Galbán and Andrea Saracho, residents of the houses 
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Fig. 2. Seasonal patterns of oviposition activity by Aedes aegypti, including temperature and precipitation in (A) Ciudadela and temperature in (B) Oeste II.

Fig. 1. Aerial photograph of the study area in San Miguel de Tucumán, northwestern Argentina.
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where ovitraps where placed. We thank Andrés Angeletti, Maximiliano 
Rodríguez, Miguel Pomares, and Gabriel Herrera for their support in 
the field work. Also thanks to Sofia Nanni and Lucia Krapovickas for the 
help in translating the manuscript.

Summary

Aedes aegypti (L.) (Diptera: Culicidae) has recolonized many areas 
of Argentina. The purpose of this study was to determine the seasonal 
patterns of oviposition activity for this mosquito vector and the as-
sociation between this factor and climate in an urban area (Tucumán 
Province) with a history of dengue transmission. We collected 9,476 
eggs by ovitraps in San Miguel de Tucumán with the highest abundance 
of eggs observed in the 2 neighborhoods Ciudadela and El Bosque. 
Peak oviposition activity by Ae. aegypti occurred in the summer. The 
number of eggs laid was positively correlated with temperature and 
precipitation levels.

Key Words: emerging tropical disease; arbovirus; ovitrap; Aedes 
(Stegomyia) aegypti

Sumario

Aedes aegypti (L.) (Diptera: Culicidae) ha recolonizando diversas 
áreas de la Argentina. El objetivo de este estudio fue determinar los 
patrones estacionales de la actividad de oviposición para este mos-
quito vector, y la asociación entre este factor y el clima en un área 
urbana (Provincia de Tucumán) con antecedentes de transmisión de 
dengue. 9.476 huevos fueron recolectados con ovitrampas en San 
Miguel de Tucumán, con la mayor abundancia de huevos en los bar-
rios Ciudadela y el Bosque. Picos de actividad de oviposición de Ae. 
aegypti ocurrieron en el verano. El número de huevos puestos fue 
correlacionado positivamente con la temperatura y los niveles de 
precipitación.

Palabras Clave: enfermedades tropicales emergentes; arbovirus; 
ovitrampas; Aedes (Stegomyia) aegypti

References Cited

Almirón W. 2002. Culicidae (Diptera) de la provincia de Córdoba, pp. 97-106 
In Salomón O, [ed.], Actualizaciones en artropodología sanitaria Argentina, 
Enfermedades transmisibles, Publicación monográfica 2. Fundación Mundo 
Sano, Buenos Aires, Argentina.

Augier L. 1998. Presencia de Aedes aegypti (Diptera: Culicidae) en Tucumán, 
Argentina. Revista de la Sociedad Entomológica Argentina 57: 66.

Augier L. 2000. El Dengue, 14 pp. In Abdala SL, Fogliatta AS, Tereschuk ML, 
[eds.], Serie Monográfica y Didáctica, Facultad de Ciencias Naturales e IML, UNT, 
Tucumán, Argentina.

Campos R, Maciá A. 1996. Observaciones biológicas de una población natural de 
Aedes aegypti (Diptera: Culicidae) en la provincia de Buenos Aires, Argentina. 
Revista de la Sociedad Entomológica Argentina 55: 67-72.

Carbajo A, Curto S, Schweigmann N. 2006. Spatial distribution pattern of oviposi-
tion in the mosquito Aedes aegypti in relation to urbanization in Buenos Aires: 
southern fringe bionomics of an introduced vector. Medical and Veterinary En-
tomology 20: 209-218.

Diez F, Breser V, Quirán E, Rossi G. 2014. Niveles de infestación y nuevos registros 
de Aedes aegypti (Diptera: Culicidae) en la provincia de La Pampa, Argentina. 
Revista Chilena de Entomología 39: 67-72.

Domínguez M, Ludueña-Almeida F, Almirón W. 2000. Dinámica poblacional de Ae-
des aegypti (Diptera: Culicidae) en Córdoba capital. Revista de la Sociedad Ento-
mológica Argentina 59: 42-50.

Fisher S, Schweigmann N. 2010. Seasonal occurrence of immature mosquitoes in 
swimming pools in Buenos Aires, Argentina. Journal of the American Mosquito 
Control Association 26: 95-98.

Grech M, Visintín A, Laurito M, Estallo E, Lorenzo P, Roccia I, Korin M, Goya F, Lu-
dueña-Almeida F, Almiron W. 2012. New records of mosquito species (Diptera: 
Culicidae) from Neuquén and La Rioja Provinces, Argentina. Revista de Saúde 
Pública 46: 387-389.

Gürtler R, Garelli F, Coto H. 2009. Effects of a five-year citywide intervention pro-
gram to control Aedes aegypti and prevent dengue outbreaks in northern Ar-
gentina. PLoS Neglected Tropical Diseases 3: e427.

Juliano S, Lounibos L. 2005. Ecology of invasive mosquitoes: effects on resident spe-
cies and human health. Ecology Letters 8: 558-574.

Micieli M, Campos R. 2003. Oviposition activity and seasonal pattern of a popula-
tion of Aedes (Stegomya) aegypti (L.) (Diptera: Culicidae) in subtropical Argen-
tina. Memórias do Instituto Oswaldo Cruz 98: 659-663.

Micieli M, García J, Achinelly M, Martí G. 2006. Dinámica poblacional de los estadios 
inmaduros del vector del Dengue Aedes aegypti (Diptera: Culicidae): un estudio 
longitudinal (1996–2000). Revista de Biología Tropical 54: 979-983.

PAHO. 2011. Preparedness and Response for Chikungunya Virus. Introduc-
tion in the Americas. http://www.paho.org/hq/index.php?option=com_
docman&task=doc_download&Itemid=&gid=29607&lang=en (last accessed 3 
Sep 2015).

Ramírez F, Cuezzo R, Sarrouf E, Hilal FA, Alcaraz G, Nuñez Mrad R, Morales A, Enría 
D, Fabbri C, Caillou S, Echenique H, Flores I, Calli Flores R. 2013. Seroprevalencia 
de anticuerpos contra dengue en niños de uno a nueve años luego de una epi-
demia, Aguilares, Tucumán, 2009. Revista Argentina de Salud Pública 4: 18-22.

Rossi G, Almirón W. 2004. Clave ilustrada para la identificación de larvas de mosqui-
tos de interés sanitario encontradas en criaderos artificiales en la Argentina. Se-
rie enfermedades transmisibles, Publicación monográfica 5. Fundación Mundo 
Sano, Buenos Aires, Argentina.

Stein M, Oria G, Almirón W, Willener J. 2005. Fluctuación estacional de Aedes ae-
gypti en Chaco, Argentina. Revista de Saúde Publica 39: 559-564.

Vezzani D, Velázquez S, Schweigmann N. 2004.Seasonal pattern of abundance of 
Aedes aegypti (Diptera: Culicidae) in Buenos Aires City, Argentina. Memórias do 
Instituto Oswaldo Cruz 99: 351-356.


