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ABSTRACT

Organisms with complex life cycles typically do not exhibit parental care. Hence, the ability of adult
females to choose quality oviposition sites is critical for offspring success. Gravid females of many insect
taxa have the capability to detect environmental conditions in water-holding containers (e.g., resource
level, presence of competitors or predators) and to choose the sites that are most suitable for offspring
growth and development. Mosquitoes may also detect physical container characteristics related to water
permanence such as surface area, volume, or container size, and some species such as those in the genus
Culex have been shown to prefer larger containers. However, predators may also preferentially colonize
larger containers; thus, ovipositing females may face decisions based on cues of site quality that balance
the costs and benefits for offspring. We used a field experiment to evaluate the oviposition preferen-
ces of two Culex species in response to experimental container size and predator abundances within
the containers. We found that both species avoided ovipositing in the largest containers, which have
high abundances of Chaoborus sp. and dragonfly larvae (predators). However, the container size most
commonly chosen for oviposition (15-L buckets) also had high mean abundance per liter of dragonfly
larvae. These results suggest either prey naiveté or reduced vulnerability of these species to dragonflies
compared to Chaoborus sp. Other potential mechanisms for the observed patterns are discussed.

© 2017 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Entomologia. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/

Introduction

Organisms with complex life cycles rarely provision young;
thus, the ability of adult females to choose high-quality oviposition
sites is crucial for offspring success. Females of many taxa can detect
cues of site quality such as resource availability (Singer, 1986), the
degree of intra- or interspecific competition (Almohamad et al.,
2010), and the presence of predators (Andrade et al., 2016), and
may choose the sites that maximize offspring success (Sih, 1986;
Blaustein et al., 2004; Andrade et al., 2016). Predation pressure
can strongly influence oviposition site choice by gravid females
(Sih, 1986; Kerfoot and Sih, 1987), particularly for aquatic insects
that occupy ‘container’ habitats. These containers can be natural
(e.g., tree holes, bromeliad tanks) or artificial (e.g., tires, ceme-
tery vases) and are commonly occupied by a variety of micro-
and macroinvertebrates, including insects with aquatic juvenile
stages. Mosquitoes commonly colonize these habitats, and some
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species show strong preferences regarding oviposition site choice
(Blaustein et al., 1995).

Mosquito oviposition in response to a predation risk is thought
to be a result of co-evolution between mosquito prey and preda-
tors (Kerfoot and Sih, 1987). Differences in evolutionary exposure to
specific predators among mosquito species may cause differential
responses to cues (i.e., chemical or physical) of predator presence
(Blaustein et al., 1995). Further, for many mosquito species, there is
a tradeoff between competitive ability and vulnerability to preda-
tion that can produce diverse oviposition responses to the presence
of predators ranging from strong avoidance (Vonesh and Blaustein,
2010) to neutral (i.e., lack of response) (Andrade et al., 2016); in
some cases, mosquitoes may even prefer sites holding predators
(Albeny-Simdes et al., 2014).

In addition to predation, the physical container characteris-
tics may also influence mosquito oviposition site choice. Container
size, surface area and depth may indicate water permanence,
whereby larger containers have lower risk of drying during the
larval development period (Reiskind and Zarrabi, 2012; Segev
et al.,, 2011; Burroni et al., 2007). Larger containers may also have
higher resource capacity (Harrington et al., 2008), and several
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species have been shown to prefer containers with characteristics
indicative of greater water holding capacity (Wong et al., 2011;
Torrisi and Hoback, 2013). However, larger containers can also
support higher abundances of all organisms (Connor and McCoy,
2001), including competitors and predators (Sunahara et al., 2002),
and predators typically have longer development times and may
preferentially occupy larger containers (Sunahara et al., 2002).
Mosquitoes may avoid ovipositing in larger containers to reduce
the risk of predation for offspring (Reiskind and Zarrabi, 2012). It
is also expected that for species with rapid larval development,
container size likely does not influence oviposition preferen-
ces to the same extent as in species with longer development
periods.

We used a field experiment to evaluate the oviposition prefer-
ences based on container size in two, locally common Culex species
(Culex eduardoi and Culex sp. 1). We then assessed the relationships
between container size and the abundances of common predators.
We hypothesized that predator abundances would be highest in
larger containers, and that Culex females would avoid ovipositing
in larger containers due to high predator abundances.

Methods
Study area

This experiment was conducted at the Floresta National de
Chapeco (27°06'39S; 52°45’11 W) in Guatambd, Santa Catarina,
Brazil. The vegetation is composed mainly of mixed ombrophilous
forest and lies within the Atlantic forest biome, with a total area
of 1604.35ha. The area has humid subtropical climate with an
average annual rainfall around 1600 mm and average monthly tem-
peratures of 22°C in the summer (28.9°C max) and 10.4°C in
the winter (4.4°C min). Previous observations revealed a diverse
micro- and macroinvertebrate community occupying artificial con-
tainer inhabitants, with over thirteen taxa and at least 15 species.
The majority of mosquitoes that colonize containers belong to
the genus Culex, where the most dominant mosquito species
is C. eduardoi, followed by Culex sp. 1 (Albeny-Simdes, pers.
obs.).

Experimental design

Experimental microcosms (black plastic containers) were estab-
lished along four, 300-m individual transects. Each transect
contained 1-L(n=8),15-L(n=4),100-L(n=2)and 200-L(n=1) con-
tainers placed 20 m apart. Because the smallest containers (1L) are
expected to be more variable over time, we included a higher num-
ber of container replicates for smaller containers (n = 8 per transect,
24 total). We then collected 8, 4 and 2 sub-samples from the 200-L
(n=4), 100-L (n=8) and 15-L (n=16) containers, respectively. The
position of containers along the transects was designed to keep
a minimal distance between same-sized containers and to ensure
roughly equal probablilty of adult female mosquito encounter with
the various container sizes. This resulted in a distance of 40, 80,
160, and 320 m between the 1-L cups, 15-L buckets, 100-L and
200-L barrels, respectively, along each pair of contiguous tran-
sects (Fig. 1). In order to assure colonization by microbiota, 0.3 g/L
of field-collected, mixed-species, previously dried leaf litter was
added to each container. We used tap water to fill the containers
to 70% maximum volume. The water level was not manipulated
thereafter, and the containers were permitted to undergo natural
colonization by invertebrates. After a 15-day colonization period,
the containers were sampled every two weeks for 105 days (n=7
sampling periods).

* 1L-b
o 15L-a a
_ A 100L-a
= o8] |®__ 200L - ab|
>
o
@
T os
=) ab
& ab
3 04
3 ° b
)
s T
©
< 02 b 1
r4
00l * * ¥ *
T T T T 1
15 30 45 75 % 105 120

Sampling day

Fig. 1. Numbers of eggs rafts number as a function of sampling days and container
size. The 100 and 200-L barrels are represented by closed triangles and closed circles,
respectively. The open circles represent the 15-L buckets, and asterisks represent
the 1-L cups. The bars represent standard error. Different letters indicate different
means among the treatments.

Egg raft sampling

Egg rafts were searched for by direct observation of the water
surface in containers. Using a white plastic spoon, all surface egg
rafts were collected from the water surface and stored individually
in Eppendorf tubes. Each container was inspected for 10 min. The
egg rafts were then transported to the Entomology Laboratory at
the Community University of the Chapecé Region in Chapecé, SC,
Brazil. The egg rafts were inspected under a stereoscopic micro-
scope, and those already hatched were not considered in the
analysis. For species identification, the rafts were placed individ-
ually in 250-mL Nalgene® plastic containers holding 100 mL of tap
water. After hatching, the larvae were reared to fourth instar by a
single feeding with 0.02 g of TetraFin” gold fish flakes. For larval
identification, the fourth-instar larvae were mounted on slides and
identified following the methods described by Forattini (1965).

Predator sampling

The predators in the containers were sampled by sieving all
water content from half of the 1-L cups every sampling period
(i.e.,destructive sampling) and by sub-sampling the other container
sizes. The 15-Lbuckets were sampled using a coffee filter made with
cloth, and the 100 and 200-L barrels were sampled using a conical,
52 cm height x 18 cm radius plankton net. The predators collected
in the samples were placed in a 500-mL plastic container and fixed
in 70% ethanol for later identification to the lowest possible taxo-
nomic level.

Data analysis

We perform a repeated-measures ANOVA to evaluate the effects
of container size, sampling day and the interaction on the num-
ber of Culex egg rafts (both species) and those of C. eduardoi and
Culex sp. 1 individually. We also tested for effects of predator abun-
dances of the two most common taxa (dragonfly and Chaoborus sp.
larvae) combined, then for the effects of these taxa individually.
We then used AIC-based model selection ((Table 3) to determine
the importance of the main treatment effects (container size and
sample period) and important predatory taxa (dargonfly larvae and
Chaoborus sp.) both combined and separated on the numbers of egg
rafts of both mosquito species (combined and separately). For each
analysis, the response variable was tested for normality using a
Shapiro-Wilk test. Non-normal data were log-transformed in order
to adjust the data distribution. All statistical analyses were carried
out using the free software R (R Development Core Team, 2014).
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Table 1

Repeated-measures ANOVA indicating the effects of site, time and site: time inter-
actions on the abundance of Culex egg rafts, the two main predators combined, and
individual effects of dragonflies and Chaoborus sp.

Abundance Size Sample day Size: day
(df=1,3) (df=1,6) (df=3,6)
F-value p-value F-value p-value F-value p-value
Culex egg rafts 16.95 <0.001 4.44 <0.001 3.57 <0.001
C. eduardoi 21.45 <0.001 1.18 0.31 - -
Culex sp. 1 4.13 <0.05 1.98 0.06 - -
Predators (Total) 16.43 <0.001 9.49 <0.001 - -
Dragonflies 15.46 <0.001 6.97 <0.001 - -
Midges 29.64 <0.001 0.98 0.43 - -
Results

A total of 78 egg rafts were sampled during the entire exper-
imental period. The sampled egg rafts yielded on average 10.3
mosquito larvae. Twenty-four percent was identified as Culex sp. 1
(21 eggrafts) and the remaining 76% belonged to C. eduardoi (57 egg
rafts). We sampled 775 predators divided among 5 taxa. Chaoborus
sp. and dragonflies (Odonata: Libellulidae) were the most abundant
taxa with 224 and 542 individuals, respectively. The remaining 9
individuals included Dysticidae, Hydrophilidae (both Coleoptera)
and Toxorhynchites sp. (Diptera: Culicidae).

Effects of container size and sampling day on Culex oviposition

Container size, sampling day and the size*day interaction
significantly affected the total number of oviposited eggs rafts
(Table 1). Egg raft abundance peaks on the 75th sampling day,
mostly in 100-L barrels and 15-L buckets (Fig. 1). On the 15th, 45th,
90th and 120th sampling days, the 15-L buckets contained the high-
est numbers of egg rafts (Fig. 1). We then analyzed the effects of
the model variables on C. eduardoi and Culex sp. 1 separately, and
found aninteraction between container size and sampling day for C.
eduardoi. However, Culex sp. 1 was affected only by container size
(Table 1) and was never found in the 200-L barrels and 1-L cups
(Fig. 2).

Effects of container size and sampling day on predator abundance

The total predator abundance per liter was strongly affected by
size and day (Table 1). The two main predators were more abun-
dant and statistically equally abundant in the 15-L buckets, 100 and
200-L containers beginning on the 45th sampling day, and slightly
increased until the last sampling day. In contrast, the 1-L cups had
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low predator abundance per liter during the entire experimental
period (Fig. 3). The two most abundant predatory taxa (dragonflies
and Chaoborus sp.) when analyzed separated from the main dataset
were strongly and oppositely affected by size and the size:day inter-
action (Table 1). While dragonfly abundance was highestin the 15-L
buckets followed by 100-L barrels, Chaoborus sp. larvae preferen-
tially colonized 200-L barrels and were rarely found in 1-L container
and 15-L buckets, and showed low abundance in 100-L buckets
(Fig. 4).

Effects of the main predators on Culex oviposition

The total numbers of predators (dragonflies + Chaoborus sp.), did
not significantly affect C. eduardoi and Culex sp 1. oviposition in the
experimental containers (Table 2). However, when we analyzed the
presence/absence of dragonfly and Chaoborus sp. larvae separately,
we found an effect of dragonflies on overall numbers of Culex egg
rafts (Table 2). No eggs were found in the 1-L cups. The barrels
(100 and 200 L), which held high abundances of Chaoborus sp. lar-
vae, received statistically equivalent numbers of egg rafts as the
predator-free barrels. Interestingly, 15-L buckets holding dragon-
fly larvae receive statistically more egg rafts than the predator-free
containers (Fig. 5).

Discussion

Our results did not support our hypothesis that Culex would lay
more eggs in the smallest containers to avoid predation (Fig. 1).
However, the results show that fewer egg rafts were laid in the
200-L barrels and 1-L cups compared to the 100-L barrels and
15-L buckets. Although they did not statistically differ from 100-
L barrels, the 15-L capacity buckets contained the highest numbers
of egg rafts on four out of seven sampling days. Chaoborus sp.
larvae had low abundance per liter in the 15-L buckets and the
1-L cups and showed significantly higher abundance per liter in
the 200-L barrels compared to the other container sizes (Fig. 4).
Culex sp. 1 egg rafts were not found in the 200-L barrels. Preda-
tor avoidance behavior has been commonly described for Culex
species (Vonesh and Blaustein, 2010; Andrade et al., 2016). For
example, predator avoidance oviposition behavior has been doc-
umented in Culex mollis (an Atlantic forest species) in response to
chemical cues of Toxorhynchites thobaldi (Diptera: Culicidae) preda-
tory larvae (Andrade et al., 2016). This suggests that adult Culex
sp. 1 females may be able to detect environmental indicators of
predator presence inside the oviposition containers (Bentley and
Day, 1989). Our experimental design did not rule out the possibil-
ity that egg predation impacted our counts of egg rafts over the
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Fig. 2. Numbers of Culex sp. 1 (left) and C. eduardoi (right) egg rafts as a function of sampling day and container size. The 100 and 200-L barrels are represented by closed
triangles and closed circles, respectively. The open circles represent the 15-L buckets, and asterisks represent the 1-L cups. The bars represent standard error. Different letters

indicate different means among the treatments.
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Fig. 4. The abundance of dragonfly larvae per liter (top) and midge (Chaoborus sp.)
larvae per liter (bottom) as a function of sampling day and container size. The 100
and 200-L barrels are represented by the closed triangles and closed circles, respec-
tively. The open circles represent the 15-L buckets, and asterisks represent the 1-L
cups. The bars represent standard error. Different letters indicate different means
among the treatments.

experimental period; however, dragonfly larvae are well-known
to associate with the bottom portion and sides of water-holding
containers, occupying a space that is far from surface egg rafts
(Moore et al., 1994); and dragonfly larvae have not been reported as
mosquito egg predators in the literature. There is also no indication
that Chaoborus sp. consume mosquito eggs. Instead, the preferred
food sources of Chaoboridae, in addition to larvae of mosquitoes
and other organisms (e.g., copepods), are zooplankton and phyto-
plankton. The described feeding behaviors of these taxa therefore
suggest that the abundance of Culex egg rafts reflects adult female
oviposition preferences instead of post-colonization processes such
as egg predation.

The mean predator abundance per liter was affected by samp-
ling day and container size, with no statistical difference among
the 15-L buckets and 100 and 200-L barrels (Fig. 3). The number of
C. eduardoi egg rafts did not statistically differ among 15-L buckets
and the 100 and 200-L barrels (Fig. 2). This suggests that C. eduardoi
females do not respond to the higher occurrence of predators in

Table 2

Repeated-measures ANOVA indicating the effects of the presence/absence of the
two main predators combined, and dragonfly larvae and Chaoborus sp. individually
on numbers of Culex egg rafts (combined and individually).

Numbers of egg rafts  Total predators Dragonflies Phantom midge

F-value p-value F-value p-value F-value p-value

Total Culex 22 0.06 5.42 0.02 0.91 0.33

Culex eduardoi 1.62 0.20 3.01 0.08 0.16 0.68

Culex sp. 1 1.45 0.22 1.69 0.19 0.97 0.32
Table 3

AIC-based model selection criteria. The model (with or without the interaction) was
chosen based on the lowest AIC value, and the best models for each of the response
variables are represented in bold.

Response variable No interaction Interaction model

model (AIC) (AIC)
Culex egg rafts 180.53 169.23
C. eduardoi egg rafts 98.51 90.00
Culex sp. 1 -112.46 —81.38
Predators (total) 681.38 658.73
Dragonflies 619.23 622.33
Midges 41.77 67.39

Akaike information criterion (AIC) is an estimator of the relative quality of statistical
models for a given set of data.
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Fig. 5. Total number of Culex egg rafts number as a function of dragonfly larvae
(predator) presence/absence in the experimental containers. The 100 and 200-L
barrels are represented by the closed triangles and closed circles, respectively. The
open circles represent the 15-L buckets, and asterisks represent the 1-L cups. The
bars represent standard error. Different letters indicate different means among the
treatments.

buckets and barrels (Fig. 3) when choosing oviposition sites (Fig. 2).
The ability of a prey species to recognize predators is a product
of co-evolution (Sih, 1986; Kerfoot and Sih, 1987). Predator-prey
coexistence is thus contingent upon the ability to share the same
environment with natural enemies (King and Hastings, 2003), and
this is often facilitated by behavioral changes in prey after the
detection of predation risk (Blaustein et al., 1995).

C. eduardoi females oviposited into containers where the abun-
dance of dragonflies per liter was high. Dragonfly larvae display a
“sit and pursue” predatory behavior in which prey are captured by
chance due to proximity (Pierce, 1988; Gavin et al., 2007). Culex lar-
vae and pupae are known to be fast swimmers and to spend more
time resting at the surface portion of the water column (Andrade
etal.,2016) compared to other genera (Roberts, 2017; Brackenbury,
2001), and these behaviors may result in lower vulnerability to pre-
dation. For this reason, dragonfly larvae might not pose a threat to
C. eduardoi, as this species may be more able to escape predation
compared to other taxa. This may facilitate co-existence and lead
to lack of oviposition avoidance by Culex females into containers
with dragonfly larvae.
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On most sampling days, Chaoborus sp. larvae abundance per liter
was highest in the 200-L barrels (Fig. 4) and were concentrated
on the median and surface part of the water column (pers. obs.).
Among the life history strategies of mosquitoes to enhance off-
spring success, gravid females may avoid laying eggs in harsh (e.g.,
predator-rich) environments (Blaustein et al., 1995; Eitam et al.,
2002; Silberbush and Blaustein, 2008; Andrade et al., 2016), or off-
spring may reduce predation risk by altering their behavior when
exposed to predators or cues of predator presence (Kesavaraju
and Juliano, 2004; Kesavaraju et al., 2011; Andrade et al,,
2016).

The absence or reduced number of Chaoborus sp. larvae per liter
in smaller-sized containers (1-L cups and 15-L buckets) (Fig. 3)
may be explained by the behavior of adult females choosing
larger containers, which theoretically have greater food availability
(other mosquito species or other animal taxa) (Connor and McCoy,
2001), or due to dragonfly predators occupying these containers
and depleting Chaoborus larval populations. Competition between
predators at upper and intermediate trophic levels can also benefit
prey populations by decreasing predation pressure on prey at lower
levels (Strong, 1992; Costa and Vonesh, 2013; Albeny-Simdes et al.,
2015).

Our results collectively suggests that Culex sp. 1 avoid oviposi-
tion in the largest containers, and that C. eduardoi spread their egg
rafts among intermediate and large containers. As we predicted,
container size was positively correlated with predator abundance
(per liter) for Chaoborus sp. larvae; however, dragonfly larvae in
this study occupied all containers, with the lowest abundances and
most frequent absence in the smallest containers. The abundance
per liter of both Culex species was affected by the sampling date,
and intermediate-sized containers (15 and 100-L) were preferred
by dragonflies.

There are several ways in which container size may affect adult
mosquito oviposition choices. First, larger containers can be indica-
tive or greater resource availability (Connor and McCoy, 2001),
which should positively influence larval development. Second,
larger water bodies may indicate greater water permanence and
reduced risk of habitat drying. Mosquitoes may perceive physi-
cal characteristics of a habitat through tactile, olfactory or visual
cues (Bentley and Day, 1989; Beehler et al., 1993) related to sur-
face area or water depth (Reiskind and Zarrabi, 2012), color or
material (Bartlett-Healy et al.,, 2012), water surface reflectance
(Harrington et al., 2008) or container height (Obenauer et al., 2009),
among other characteristics. Different mosquito species show dif-
ferent oviposition preferences based on container characteristics
that are indicative of predation risk (Sunahara et al., 2002), which
is positively correlated with habitat size (Juliano, 2009). Our exper-
imental design does not allow us to discern which cues related
to container size may have influenced the observed patterns of
oviposition; however, multiple container characteristics are likely
used by mosquitoes when processing information about potential
breeding sites (Bentley and Day, 1989).

The results from this study contribute to our understanding
of how predators affect mosquito colonization processes in the
natural environment. Understanding the relationships between
physical and biological conditions in aquatic habitats and the
resulting mosquito oviposition site choice is of fundamental impor-
tance for our general understanding of how habitat characteristics
influence mosquito colonizaiton and spatial and temporal dis-
tributions under natural conditions. Our results suggest that
Culex oviposition preferences are mediated by container size and
sampling period, perhaps through the influence of these factors
on the presence and abundance of predators. Further studies
aimed are needed to evaluate how aquatic habitat characteris-
tics (e.g., predators, nutrient levels, physical aspects) influence
mosquito oviposition choice and to better characterize how the

environmental and physical characteristics of breeding habitats
influence mosquito occurrence patterns and resulting larval abun-
dances.

Conflicts of interest

The authors declare no conflicts of interest.
Acknowledgements

We thank to CNPq for the financial support.

References

Albeny-Simdes, D., Murrell, E.G., Elliot, S.L., Andrade, M.R,, Lima, E., Juliano, S.A.,
Vilela, E.F., 2014. Attracted to the enemy: Aedes aegypti prefers oviposition sites
with predator-killed conspecifics. Oecologia 175, 481-492.

Albeny-Simoes, D., Murrell, E.G., Vilela, E.F., Juliano, S.A., 2015. A multifaceted
trophic cascade in a detritus-based system: density-, trait-, or processing-chain-
mediated effects? Ecosphere 6, art32.

Almohamad, R., Verheggen, F.J., Francis, F., Lognay, G., Haubruge, E., 2010. Assess-
ment of oviposition site quality by aphidophagous hoverflies: reaction to
conspecific larvae. Anim. Behav. 79, 589-594.

Andrade, M.R,, Albeny-Simdes, D., Breaux, J., Juliano, S., Lima, E., 2016. Are
behavioural responses to predation cues linked across life cycle stages? Ecol.
Entomol. 41, 1-7.

Bartlett-Healy, K., et al., 2012. Larval mosquito habitat utilization and community
dynamics of Aedes albopictus and Aedes japonicus (Diptera: Culicidae). J. Med.
Entomol. 49 (4), 813-824.

Beehler, ] W., Millar, ].G., Mulla, M.S., 1993. Synergism between chemical attractants
and visual cues influencing oviposition of the mosquito, Culex quinquefasciatus
(Diptera: Culicidae). J. Chem. Ecol. 19 (4), 635-644.

Bentley, M.D., Day, J.F., 1989. Chemical ecology and behavioral aspects of mosquito
oviposition. Annu. Rev. Entomol. 34, 401-421.

Blaustein, L., Kiflawi, M., Eitam, A., Mangel, M., Cohen, J., 2004. Oviposition habitat
selection in response to risk of predation in temporary pools: mode of detection
and consistency across experimental venue. Oecologia 138, 300-305.

Blaustein, L., Kotler, B., Ward, D., 1995. Direct and indirect effects of a predatory
backswimmer Notonecta maculata on community structure of desert temporary
pools. Ecol. Entomol. 20, 311-318.

Brackenbury, J.,2001. The vortex wake of the free-swimming larva and pupa of Culex
pipiens (Diptera). ]. Exp. Biol. 204.11, 1855-1867.

Burroni, N,, et al., 2007. New record and larval habitats of Culex eduardoi (Diptera:
Culicidae) in an irrigated area of Patagonia, Chubut Province, Argentina. Mem.
Inst. Oswaldo Cruz 102 (2), 237-240.

Connor, E.F., McCoy, E.D., 2001. Species-area relationships. Encycl. Biodivers. 5,
397-411.

Costa, ZJ., Vonesh, J.R., 2013. Prey subsidy or predator cue? Direct and indirect
effects of caged predators on aquatic consumers and resources. Oecologia 173,
1481-1490.

Eitam, A., Blaustein, L., Mangel, M., 2002. Effects of Anisops sardea (Hemiptera:
Notonectidae) on oviposition habitat selection by mosquitoes and other dipter-
ans and on community structure in artificial pools. Hydrobiologia 485, 183-189.

Forattini, O.P., 1965. Entomologia Médica Culicini: Culex, Aedes e Psorophora. Editora
da Universidade de Sdo Paulo, pp. 2.

Gavin, F., Volker, H., Rudolf, W., 2007. Responses of larval dragonflies to conspecific
and heterospecific predator cues. Ecol. Entomol. 32 (3), 283-288.

Harrington, L.C., et al.,, 2008. Influence of container size, location, and time of day
on oviposition patterns of the dengue vector, Aedes aegypti, in Thailand. Vector-
Borne Zoonotic Dis. 8.3, 415-424.

Juliano, S.A., 2009. Species interactions among larval mosquitoes: context
dependence across habitat gradients. Ann. Rev. Entomol. 54, 37-56,
http://dx.doi.org/10.1146/annurev.ent0.54.110807.090611.

Kerfoot, W.C,, Sih, A. (Eds.), 1987. Predation: Direct and Indirect Impacts on Aquatic
Communities. Univ. Press of New England, Hanover, NH, pp. 203-224 (Chapter:
Predator and prey lifestyles: an evolutionary and ecological overview).

Kesavaraju, B., Juliano, S.A., 2004. Differential behavioral responses to water-borne
cues to predation in two container-dwelling mosquitoes. Ann. Entomol. Soc. Am.
97, 194-201.

Kesavaraju, B., Khan, D., Gaugler, R., 2011. Behavioral differences of invasive
container-dwelling mosquitoes to a native predator. J. Med. Entomol. 48,
526-532.

King, A.A., Hastings, A., 2003. Spatial mechanisms for coexistence of species sharing
a common natural enemy. Theor. Popul. Biol. 64, 431-438.

Moore, M., Yan, N.D., Pawson, T., 1994. Omnivory of the larval phantom midge
(Chaoborus spp.) and its potential significance for freshwater planktonic food
webs. Can. J. Zool.

Obenauer, P.J., et al., 2009. Infusion-baited ovitraps to survey ovipositional height
preferences of container-inhabiting mosquitoes in two Florida habitats. ]. Med.
Entomol. 46 (6), 1507-1513.

Pierce, C.L., 1988. Predator avoidance, microhabitat shift, and risk-sensitive foraging
in larval dragonflies. Oecologia 77 (1), 81-90.


http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0005
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0010
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0015
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0020
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0025
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0030
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0035
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0040
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0045
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0050
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0055
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0060
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0065
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0075
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0080
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0085
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0090
dx.doi.org/10.1146/annurev.ento.54.110807.090611
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0100
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0105
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0110
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0115
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0205
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0125
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0130

J.J. Santos et al. / Revista Brasileira de Entomologia 62 (2018) 40-45 45

R Development Core Team, 2014. R: A Language and Environment for Statis-
tical Computing. R Foundation for Statistical Computing, Vienna, Austria,
pp- 2012.

Reiskind, M.H., Zarrabi, A.A., 2012. Water surface area and depth determine ovipo-
sition choice in Aedes albopictus (Diptera: Culicidae). J. Med. Entomol. 49,
71-76.

Roberts, D.,2017. Mosquito larvae can detect water vibration patterns from a nearby
predator. Bull. Entomol. Res., 1-7.

Segev, O.,etal.,2011. Spatiotemporal reproductive strategies in the fire salamander:
a model and empirical test. Behav. Ecol. 22 (3), 670-678.

Sih, A., 1986. Antipredator responses and the perception of danger by mosquito
larvae. Ecology 67, 434-441.

Silberbush, A., Blaustein, L., 2008. Scientific note oviposition habitat selection by a
mosquito in response to a predator: are predator-released kairomones air-borne
cues? J. Vector Ecol. 33, 208-211.

Singer, M.C., 1986. The definition and measurement of oviposition preference in
plant-feeding insects. In: MILLER, J.R., MILLER, T.A. (Eds.), Insect-Plant Interac-
tions. Springer-Verlag, New York, pp. 66-94.

Sunahara, T., Ishizaka, K., Mogi, M., 2002. Habitat size: a factor determining the
opportunity for encounters between mosquito larvae and aquatic predators. J.
Vector Ecol. 27, 8-20.

Strong, D., 1992. Are trophic cascades all wet? Differentiation and donor-control in
species ecosystems. Ecology 73, 747-754.

Torrisi, G.J., Hoback, W.W.,, 2013. Color and container size affect mosquito (Aedes
triseriatus) oviposition. Northeastern Nat. 20 (2), 363-371.

Vonesh, J.R., Blaustein, L., 2010. Predator-induced shifts in mosquito oviposition site
selection: a meta-analysis and implications for vector control. Isr. J. Ecol. Evol.
56, 263-279.

Wong, J., et al., 2011. Oviposition site selection by the dengue vector Aedes aegypti
and its implications for dengue control. PLoS Negl. Trop. Dis. 5, 4.


http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0135
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0120
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0145
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0150
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0155
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0160
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0165
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0170
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0175
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0180
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0185
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195
http://refhub.elsevier.com/S0085-5626(17)30089-4/sbref0195

	Do container size and predator presence affect Culex (Diptera: Culicidae) oviposition preferences?
	Introduction
	Methods
	Study area
	Experimental design
	Egg raft sampling
	Predator sampling
	Data analysis

	Results
	Effects of container size and sampling day on Culex oviposition
	Effects of container size and sampling day on predator abundance
	Effects of the main predators on Culex oviposition

	Discussion
	Conflicts of interest
	Acknowledgements
	References


