
Mal J Med Health Sci 15(SP4): 106-113, Dec 2019 106

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

Temperature Stress Effect on the Survival of Aedes albopictus 
(Skuse) (Diptera: Culicidae) Adult Mosquito: An Experimental 
Study 	
Nur Amirah Shahrudin1, Nazri Che Dom1,2,  Ahmad Razali Ishak1,2

1 	Centre of Environmental Health and Safety, Faculty of Health Sciences, Universiti Teknologi MARA Selangor, Malaysia 
2 	Integrated of Mosquito Research Group (I-MeRGe), Faculty of Health Sciences, Universiti Teknologi MARA, Selangor, 

Malaysia

ABSTRACT

Introduction: The survivorship of mosquito is the most important aspect that affects its ability as a pathogen trans-
mitting vector such as Aedes albopictus which is a vector of dengue. In this study, temperature stress effect on the 
survival of adult Aedes albopictus were investigated. Methods: It was conducted by manipulating different constant 
temperatures (15°C to 35°C) on juvenile stage of Ae. albopictus in natural and artificial container. Then, the devel-
opment growth of adult mosquito was observed under laboratory condition. The effects of exposed temperature 
on certain biological parameters of adult mosquito were evaluated in terms of survival rates, longevity of female 
mosquito, fecundity rate, gonotrophic cycle and wing length of the adult mosquito. Results: In higher temperatures, 
the longevity of adult female was reduced and the highest longevity was found at optimum temperature (25°C) with 
average of 8.6 ± 0.18 days and 6.7 ± 0.29 days in natural and artificial container respectively. Both sexes showed a 
clearly tendency towards decreasing survivorship with increasing temperature where the highest survival was found 
at 15°C. Conversely, survival was lowest at a high temperature (30°C to 35°C). This study also showed that the wing 
length of both sexes was significantly affected by the rearing temperature where the longest found at 15°C and the 
shortest at 35°C. Conclusion: Thus, this study provide useful information of mosquito ecology in response to varia-
tion of temperatures.
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INTRODUCTION

Mosquitoes are one of the important vector that 
attracting major public health attention because of their 
ways as main vector for various disease transmission 
which affecting human health globally. The survivorship 
of mosquito is the most important aspect that affects 
its ability as a pathogen transmitting vector such as 
Ae. albopictus which is a vector of dengue and also 
chikungunya (1). Ae. albopictus has extended its 
range throughout the world last decade as their rapid 
population growth and competent vector for several 
arboviruses (2-4). The incidence of dengue have 
increased tremendously and recent statistics indicates 
about 390 million of dengue infection are reported and 
96 million manifest clinically every year   (5, 6). 

The effect of ecology on Ae. albopictus larval habitat 

and adult development has become a public health 
concerns because it is highly adaptive and can survive 
in various environment, therefore it also can spread 
worldwide in cooler temperate regions due its tolerance 
to temperatures below freezing, hibernation and 
ability to shelter in microhabitats (5). Recent studies on 
climate variability and climate change have affected 
the geographical distributions of adult mosquito as 
temperature is considered as the fundamental factor 
influencing the development of mosquito population 
includes the nutrition and density which correlated 
with mosquito life demographic in terms of survival, 
longetivity, fecundity and gonotrophic cycle (5, 7-12).

The exposure of immature stages under different 
temperatures affects the development and ability 
of mosquitoes as changes in physical condition; 
environmental modification, density and availability 
of food are some factors which correlated to the adult 
ability (7, 13).  In Asia, Ae. aegypti intently connected 
with the human conditions incorporates indoor and 
artificial containers, for example, drum, tires, basins, 
vases for Ae. aegypti breeding sites. Ae. albopictus 
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are found to prefer natural containers such as bamboo 
stumps and tree gaps (12). 

In general, varying temperature affect Ae. albopictus 
survival directly and indirectly during juvenile and 
adult stage, as rearing temperature during immature 
stages may have variable effect on bionomics of adult 
mosquito and its survival by modifying the activity of 
mosquito body system (14, 15).  Most of the studies 
stated that increases in temperature will increase the 
adult emergence and shorten the development duration 
of Aedes species which directly increase the population 
density and vector borne transmission, therefore, it also 
leading to production of smaller adults and reduced the 
fecundity rate (2, 5 ,7-9, 12, 16-17).   In this study, we 
manipulated the temperatures and the type of water 
container to represent the mosquito life demographic in 
order to investigate the temperature stress effect to the 
survival of Ae. albopictus. 
 
MATERIALS AND METHODS

Mosquito strain and experimental condition	
Ae. albopictus skuse strain were utilized in this 
examination are obtained from Puncak Alam, Selangor 
where the main offspring delivered from mosquito 
collected through ovitrap surveillance at the dengue 
outbreak areas. They are colonized in the insectarium of 
Faculty of Health Sciences, University Teknologi Mara 
(UiTM) under room temperature of 29 ± 3°C 75±10% 
relative humidity and with a photoperiod of 13:10 hours 
(light/dark) (1).                           

Establishment of mosquito cohort
This study was adopted from a research on temperature 
towards survival of Aedes mosquito  (1, 18). In this 
experiment, in order to get virgin mosquitoes, the 
sex separations were done at the pupae stage. A total 
of 50 pupae were placed individually into plastic 
container covering with fine netting containing 10 mL of 
dechlorinated water. Adult mosquito that emerged were 
designated as F0. Only 10 pairs or virgin mosquitoes 
were introduced into a standard rearing cage (30 x 30 x 
30 cm) supplied with 10% sucrose solution for mating 
purposes.  The mosquito were allowed to mate for 72 
hours before given a blood meal using a white mouse 
for 12 hours to ensure the female had fully engorged.

Two days (48 hours) after blood feeding, an ovitrap lined 
with filter paper with 225 mL of dechlorinated water was 
introduced into a cage for oviposition purposes. The 
water from ovitrap was filtered using No 1 Whatman 
filter paper. The eggs were allowed to embryonate by 
air drying at room temperature for seven days. After 
counting, the filter paper were submerged into a trays 
containing 150 mL of dechlorinated water with larval 
nourishment.  The water was changed at regular interval 
to remove and avoid the formation of scum.

Adult maintenance and temperature regimes
Mosquito larvae and pupae are hand separately at 
various temperatures (15 ± 1°C, 20 ± 1°C, 25 ± 1°C, 
30 ± 1°C and 35 ± 1°C) at 75±10% relative humidity 
by using water bath (GFL: Model 1005) in order to get 
a continuous exposure day for aquatic stage. Two types 
of water container had been used in this experiment, 
namely plastic container (artificial) and coconut shell 
(natural). Upon emergence into adult, the individual 
adult were placed at cage under room temperature of  
29 ± 3°C with a photoperiod of 13:10 hours (light/dark).
The adult mosquitoes were separated into two cages 
which were natural and artificial containers designated 
into five different temperatures which maintained under 
laboratory condition. Figure 1 shows the experimental 
design used throughout the research. The exposure on 
development of mosquitoes from aquatic stage into 
adult stage under room temperature of 29 ± 3°C was 
also conducted which acts as control. Each cages were 
monitored daily and mortality was recorded to determine 
the survivorship of male and female mosquitoes from 
the day it emerged until they died. The procedures were 
repeated for different temperatures. The gonotrophic 
cycle period was recorded and eggs that were laid on 
the paddle were counted every day for each temperature 
and the paddle then substituted. On the days where no 
egg was deposited, the blood meal was reoffered to 
the surviving females, and this process continued until 
all females die. All the information gathered through 
a series of experiments were examine using  analysis 
of variance (ANOVA) and Kaplan-Meirs which use to 
analysed the life span, mortality, and wing size among                 
five distinctive consistent temperatures.

The wing size measurement of adult mosquito was 
also conducted. The dead mosquitoes were kept in the 
freezer to allow a measurement of wing lengths (4).  The 
wing length was characterizes as the straight separation 
from the axillary cut to the apical edge barring the 
periphery scales (14, 19-20). To measure the length, the 
wings were disengaged proximal to the axillary score, 
and mounted on a magnifying instrument slide and 

Figure 1: Experimental design. Larvae reared at each temperature 
(15°C, 20°C, 25°C, 30°C and 35°C) were allowed to develop into 
imagoes and the adult mosquito were kept and maintained at room 
temperature. None of the larvae reared at 15°C in artificial container 
were survived.*Note: (N) represent for natural container and (A) for 
artificial container.
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secured with a spread slip (9, 21). Only one wing of each 
adult was removed which usually the left wing, unless 
it damaged (22). The length of wing was measured in 
cubic value (mm) using a Dino-Lite digital microscope.

RESULTS

Profiling on temperature stress effect on the 
development growth of adult Ae. albopictus to its 
survival and longevity
Generally, the data collected throughout the experiment 
was analysed to determine the adult mosquito 
development which includes certain biological 
parameters namely; (i) survival, (ii) longevity, (iii) 
fecundity, and (iv) gonotrophic cycle of Ae. albopictus.                                   
From the results tabulated, higher temperature was 
generally connected with reduced life span (longevity) 
where adult female longevity was highest at optimum 
temperature of 25°C with average 8.6 ± 0.18 days 
and 6.7 ± 0.29 days for natural and artificial container 
respectively. The lowest longevity was found at 15°C 
(5.1 ± 0.40 days) in natural container and 20°C (4.1 ± 
0.61 days) in artificial container. Reduction in longevity 
in natural container was bias at 20°C (3.8 ±0.43 days) 
due to female mosquito died and lost during the 
experiment. The mean survival of adult males on different 
temperatures were not significantly different between 
the natural container (36.70 ± 3.43 days) and artificial 
container (28.92 ± 2.72 days) as shown in Figure 2A. 
Thus, there was likewise no noteworthy contrast in the 
survival of females mosquito between the natural (36.74 

Figure 2: The longevity and survival of Ae. albopictus under 
different constant temperatures. (A) longevity of adult female 
mosquito; survival of mosquito in (B) natural container and (C) artifi-
cial container. * (NA) indicate the result was not available

Figure 3: Kaplan-Meir survival plots of Aedes albopictus un-
der different constant temperature in natural and artificial 
container for male and female adult mosquito. *Note: Survival 
curves of temperature in the containers for both adult mosquito, con-
trol (blue); 15°C (green); 20°C (black); 25°C (purple), 30°C (yellow); 
35°C (red).

± 3.33 days) and artificial container (30.41 ± 2.51 days). 
Throughout the study, overall adult females lived longer 
than the male’s mosquito in both containers as shows 
in Figure 2B & C and the duration of males mosquito 
averaged about 25 to 59 days in natural container and 
31 to 52 days in artificial container. Meanwhile, female 
mosquitoes averaged about 30 to 62 days and 31 to 57 
days in natural and artificial container respectively.  

In order to understand the life table of Ae. albopictus 
under different constant temperatures, Kaplan-Meir 
survival plots were performed to compare the cumulative 
survival for the adult mosquitoes between temperatures as 
it declined through time for both sexes and containers as 
shown in Figure 3. The demographic growth parameters 
of Ae. albopictus was developed based on data collected 
where the male and female adult mosquitoes showed a 
fluctuating pattern in both containers. Throughout the 
development period, adult males mosquito have a shorter 
survival period as compared to the females even though 
the development period was inconsistent among those 
temperatures. The result showed the adult mosquitoes 
lived from the day it emerged until it die. Adult survival 
was conversely corresponded with temperature, where 
the most elevated survival rates found at 15°C with 59 
days and 62 days for male and female adult mosquitoes 
respectively in natural container. The shortest survival 
rate was recorded at temperature 35°C for male (29 
days) and female (30 days) adult mosquitoes. Indeed, in 
artificial container, the shortest survival rates also was 
found at 35°C with 31 days for both adult mosquitoes 
and the highest was recorded at temperature 20°C with 
44 days for male and 57 days for female mosquito. 

Effect of different constant temperatures stress exposure 
towards the duration of gonotrophic cycle fecundity 
rate of Ae. albopictus
During the experiment, the duration and number 
of gonotrophic cycle was varied with temperatures 
as shown in Figure 4. In natural container, In natural 
container, the average duration of the first gonotrophic 
cycle at 30 and 35 °C was 3.5 days after blood feeding,                 
2 days shorter compared to control, 15, 20, and 25°C.  
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However, the average mean of 6.9 days was observed 
at 15°C which had a longest cycle and the shortest 
average GC was observed at 35°C (5.8 days). At 15°C, 
the minimum cycle duration was 3 days and the 
maximum was 13 days compared to other temperatures 
while at 35°C, was 4 days and 6 days for minimum and 
maximum duration respectively. These may be used 
to indicate that mosquito had a longer GC during cold 
season and shorter GC during dry season. 

The number of GC observed per female varied from 3 
GC at control (29 ± 3°C) to 7 GC at 15°C. The number 
of female mosquito during the blood meal affected the 
duration of gonotrophic cycle at all temperatures. Figure 
4 showed the pattern of GC in natural and artificial 
container under different constant temperatures where 
the lowest temperatures (15°C) have a longest cycle 
while shorter cycles at 20, 30 and 35°C. The data for 
15°C in artificial container was not available as the 
egg does not hatching during experiment.  There was 
slightly difference of GC duration between temperatures 
in both containers as the average duration for 20°C was 
5.9 days with the longest GC (seven cycles) in artificial 
container than 6.3 days (three cycles) for 20°C in natural 
container.  However, the mean duration of GC under 
35°C was significantly difference in both containers, 5.3 
days and 5.8 days respectively (p<0.05).

Meanwhile, the fecundity rate of Ae. albopictus 
mosquito obtained in this study from observing the 
total number of egg laid during each gonotrophic cycle. 
The total numbers of eggs laid by female mosquito 
during each GC were different at each temperature.                                     
It was discovered that the length of gonotrophic cycle in 
this investigation was diminished with the expanding of 
temperature where the shortest was seen at 30 and 35°C 
in both containers. The number of eggs deposited by 
female mosquito was varied between temperatures. The 
highest total number of eggs laid was observed at 15°C 
with 1479 eggs and a mean fecundity of 35.4 eggs per 
female in natural container and 890 eggs with a mean 
fecundity of 31.3 eggs per female at 30°C in artificial 
container. Meanwhile, the lowest number of egg laid 
was observed at 35°C in both artificial with 388 eggs 

and 540 eggs respectively.

In this study, some of the oviposition begins on 2nd or 3rd 
day after a blood meal and female mosquito were found 
to lay their eggs during several days with an average 
duration of GC was 7 days with an average of 51.6 eggs 
laid during the first cycle at control temperature. The 
highest number of eggs laid was 692 eggs at 20°C during 
the first GC.  At higher temperature, the fecundity rate 
was decreased and varied according to gonotrophic 
cycle which correlated with the number of female 
mosquitoes. Indeed, Kruskal-Wallis independence test 
were used to analyse the relative between temperature 
and number of egg per gonotrophic cycle, where there 
were no significant different among group (p>0.05) for 
natural container and artificial container.

Effect of different constant temperatures stress exposure 
towards the wing size of Ae. albopictus
Further study has been conducted to identify the effect 
of temperatures towards the wing length which consider 
as body size of adult mosquitoes. Results obtained in this 
study indicate that the wings of Ae. albopictus females 
were longer than males even though they were exposed 
under similar temperature. Table I shows the mean and 
standard error (SE) of wing length between temperatures 
in different containers. The wing size of adult female and 
male averaged from 1.534 mm to 3.130 mm and 1.101 
mm to 1.858 mm in natural container respectively. 
Meanwhile, in artificial container, the wing size of adult 
female averaged from 1.411 mm to 2.568 mm and 
1.010 mm to 1.976 mm for adult male. 

The ANOVA has shown that there is no difference 
between means temperature of adult male in natural 
container as F (7.735), p < 0.05 and adult female F 
(4.633), p < 0.05 in terms of wing size. The result indicates 
that the increased temperature will decreased the wing 
size. Meanwhile, the wing size of adult female between 
temperatures in artificial container were significantly 
influenced the wing development F (4.040), p = 0.012. 
However, the wing size of adult male in artificial 
container was not statistically significant F (1.261), p = 
0.311. Overall, the mean sizes for males’ mosquito were 
shorter than female’s mosquito in both containers. The 
shortest measurement for male was observed at 35°C 
with 1.46 ± 0.08 mm and 1.47 ± 0.12 mm in natural 
and artificial container respectively.  While the longest 
measurement was observed at lower temperature which 
15°C (1.75 ± 0.03 mm) in natural container and 20°C 
(1.80 ± 0.05 mm) in artificial container. Meanwhile,                 
the longest wing size for female mosquito was observed 
at 15°C and 20°C with the value of 2.63 ± 0.12 mm 
and 2.34 ± 0.10 mm in natural and artificial container 
respectively. The shortest measurement of female wing 
size also was found at higher temperature (35°C) in both 
containers with 1.91 ± 0.10 mm and 1.82 ± 0.08 mm. 
Thus, the wing length of males and females obtained in 
this experiment was affected by the rearing temperature.

Figure 4: The duration of gonotrophic cycle by females Ae. 
albopictus after exposed to different constant temperatures. 
(N): GC in natural container and (A): GC in artificial container.*Note: 
(-) indicate the result was not available
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artificial container, shorter than female mosquito in the 
present study which had 36.74 days and 30.41 days in 
natural and artificial container respectively. 

Indeed, the overall survival of adult females lived 
longer than the adult male’s mosquito in both 
water containers. Both sexes of adult mosquitoes 
demonstrated a clearly tendency towards decreasing 
survivorship with increasing temperature (1, 7, 14) 
where most elevated survival rates was found at 15°C 
and least at 35°C comparable with the outcome found 
in different investigations (5, 23). High temperature in 
this present investigation resulted shortest period for 
adults emergence during the examinations, however 
less grown-ups staying alive toward the finish of the 
test were recorded and vice-versa (7, 8). Throughout 
the study, the laboratory conditions was controlled and 
sufficient food supply was provided because in previous 
study, they mentioned that both mosquito survivorship 
was influenced by the nutrition of 10% sucrose solution 
provided after the blood feeding as it became one of 
important food resources for male fitness in order to 
survive, dispersal and mating (1, 24, 25).

In this study, the duration and number of gonotrophic 
cycle was varied with temperatures. The result from 
the experiment shows the average mean of 6.9 days 
which was observed at 15°C, had a longest cycle 
and the shortest average GC was observed at 35°C 
(5.8 days) which was similar with the previous study 
where all the gonotrophic cycles became faster and 
shorter with increased temperatures (17, 25-27). In 
artificial container,  at the temperature of 20, 25 and 
30°C, the gonotrophic cycle lengths were insignificant 
with temperature and furthermore the quantity of eggs 
was not significant at each gonotrophic cycle for any 
temperature variation (5). After all, female Ae. abopictus 
took 13 days to deposit all their eggs at 15°C in natural 
container. The number of female mosquito alive during 
the blood meal affected the duration of gonotrophic 
cycle at all temperatures as it have positive relationship 
with offspring turnover (18). Moreover,  other study 
stated the temperatures approximately influenced 
the vectorial capacity of mosquito in relation of virus 
transmission that increased if the longevity of adult 
female mosquito higher, especially at the point when 
temperatures are low and it might had long enough 
times to transmit the infection, regardless of whether it 
takes more time to complete its gonotrophic cycle (28).   
However, at higher temperatures, the transmission of 
virus may be less significant if the mosquito mortality is 
higher although the gonotrophic cycle is shorter as the 
temperature increased, the length of gonotrophic cycle 
and mosquito survival decreased.  Thus, more research 
is needed to explore the connection between vectorial 
limit and temperature.

Besides, temperature stress on mosquito also affected the 
fecundity rate of Ae. albopictus. From this study, it was 

TABLE I: The wing length of the adult females and males of the Aedes 
albopictus Skuse emerged at different constant temperatures

A

Temperature  (°C)

Mean ± Standard Error (SE) (mm)

Male Female

Control 1.84 ± 0.04 2.31 ± 0.11

15 1.75 ± 0.03 2.63 ± 0.12

20 1.74 ± 0.03 1.97 ± 0.12

25 1.72 ± 0.04 2.30 ± 0.12

30 1.72 ± 0.04 2.13 ± 0.16

35 1.46 ± 0.08 1.91 ± 0.10

p-value 0.000 0.03

F 7.735 4.633

B

Temperature  (°C)

Mean ± Standard Error (SE) (mm)

Male Female

Control 1.70 ± 0.13 2.14 ± 0.09

20 1.80 ± 0.05 2.34 ± 0.10

25 1.62 ± 0.11 2.04 ± 0.07

30 1.53 ± 0.14 1.97 ± 0.14

35 1.47 ± 0.12 1.82 ± 0.08

p-value 0.311 0.012

F 1.261 4.040

*Note: p-value generated from analysis of variance (ANOVA)

DISCUSSION

In this present investigation, the temperature stress had 
variable influenced on the population development 
of adult Ae. albopictus (Skuse) by altering their life 
demographic. The exposure of different constant 
temperature on immature stages influenced the life 
expectancy of mosquito population which correlated to 
their survivorship and capability as vectors of pathogens 
(7). In this investigation, the life table parameters was 
based on the observational data from the first day of adult 
emerged until they die. Similar to the previous study by 
Delatte et al, (2009), he mentioned that the estimated 
average adult life expectancies were the longest at 15°C 
for females and males which were 38.59 and 31.31 
days, respectively while the shortest at 34°C for females 
and males were 19.86 and 14.9 days, respectively (5). 
They also found that the adult female longevity were 
longer than males at all different constant temperature. 
In previous study by Phanitchat et al, (2017), he found 
that from 30 days observation, at high temperature had a 
lower survival where the higher percentages of survivors 
were female (18). The average life span of male mosquito 
was 36.70 days in natural container and 28.92 days in 
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found that at higher temperature, the fecundity rate was 
decreased and varied according to gonotrophic cycle, 
which correlated with the number of female mosquitoes. 
The number of female mosquito during blood meal 
in each gonotrophic cycle influenced the number of 
eggs deposited which varied between temperatures. 
The result in this study observed that the higher total 
number of egg laid was at extreme temperature of 15°C 
and 35°C in natural container and 30°C and 35°C in 
artificial container. The quantity of eggs oviposited per 
gonotrophic cyle are regularly estimated from 30 to 80 
and afterward decrease with age (26). 

The wing length was estimated as the reaction of adult 
mosquito in different temperature exposed during the 
development of juvenile stages indicates the mosquito 
body size (22) which can influence epidemiologically 
relevant traits. In order to measure the body size of adult 
mosquito, wing length was frequently used as a marker 
of body measure, and the association between wing 
length and weight is significant as the information can be 
utilized in evaluating the biology of the adult mosquitoes 
by determining mosquito fitness such as mortality 
and fecundity (4). There was an indirect relationship 
between wing length and temperature which the wing 
size was essentially reduced by increasing temperature 
and shorter wings are related with lower fecundity (12, 
22). There were a few investigations expressed that 
fecundity is identified associated with the body size of 
adult Ae. albopictus. The mosquito which exposed with 
lower temperatures show a slower development period 
and recorded bigger wing size. In contrast, higher 
temperature may progress more rapidly in terms of time, 
but the adults mosquitoes are likely to become smaller 
and simultaneously reduced the fecundity rate (4, 9, 15, 
16, 22, 30).

Moreover, study by Gomes et al., (1995) mentioned 
that wing size also associated with the field fitness 
where it affected the flight ability of adult mosquitoes 
(13).  Larger adult male are more likely to be fitter than 
smaller mosquito. The measurement of wing size was 
assessed to analyse the effect of wing size variation to 
the flight capacity of mosquito to find a reproducing 
destinations and blood feed under field conditions.                                                          
In the study, it stated that larger size of female mosquito 
may reflect the fact that it have a better flight extend 
than small mosquito, increased survival rate and host 
finding, successfulness of blood feeding and improved 
ability to locate oviposition sites hence, increased the 
fecundity. So, it concluded that the fecundity rate and 
flight ability to locate ovipostition site was higher at 
lower temperature and declines as the temperatures 
increased.

In this study, the results obtained shows that the wing 
length decreased as the temperature increased where the 
largest adult female mosquitoes produced at 15°C (2.63 
mm) and the smallest mosquitoes produced at 35°C (1.91 

mm) in natural container while in artificial container was 
largest at 20°C (2.34 mm) and at 35°C with the smallest 
wing length (1.82 mm). The number of eggs produced 
varied between temperatures in this study as the body 
size influenced the fecundity rate which larger female 
mosquito tend to produce more eggs than the smaller 
one (4). Female mosquito were found to lay their eggs 
and produced more eggs in the first gonotrophic cycle 
(4, 5) as in this study, it proven that highest number of 
total eggs was during first gonotrophic cycle or second 
gonotrophic cycle at all temperatures. Notwithstanding, 
at 35°C, the quantity of eggs oviposited by females were 
contrasted from every exposed temperature. Larval 
temperature reared at 35°C made the adult female 
mosquito laid significantly fewer eggs than those from 
15, 20, 25 and 30 °C. It shows that there is an effect 
of temperature on the population of Aedes mosquitoes 
through the fecundity rate of the female mosquitoes. This 
study showed that mosquitoes have the ability to adapt 
to various environmental condition to survive. Modern 
society lifestyle which creates a great variety of natural 
and artificial breeding containers has become the vital 
impact of the distribution of Aedes mosquitoes.  The 
availability of these containers helps in the maintenance 
of a great population of vector and consequently favour 
the interaction between man and vector.

CONCLUSION

In conclusion, the outcomes from this investigation 
demonstrated that temperature significantly affects the 
ecology and population dynamics of Ae. albopictus 
(Skuse) by altering their life demographic on their 
development time, survival rate and adult size where it’s 
directly affected transmission of viruses. The temperature 
stress exposed to the mosquito during development stages 
affect the adult survival directly or indirectly. At higher 
temperatures, Ae. albopictus develops more rapidly 
and its mortality became faster which influenced the 
decreasing of fecundity and the body mass of mosquito 
and vice versa at lower temperature. Furthermore, the 
data in this study such as survival and mortality rate, 
gonothrophic cycle and fecundity rate, the development 
and body mass of adult mosquito could be a useful 
information as a baseline data in order to understand 
more on the population dynamic especially the life 
demographic of local strain Ae albopictus.  

ACKNOWLEDGEMENTS

The authors genuinely thank to every one of the 
associations engaged with this undertaking particularly 
those that had given the priceless information. Special 
thanks to the Faculty of Health Sciences, Universiti 
Teknologi MARA for the technical assistance rendered.

REFERENCES 

1.	 Rozilawati H, Masri M, Tanaselvi K, TH MZ, Zairi 



Mal J Med Health Sci 15(SP4): 106-113, Dec 2019 112

J, Nazni WA, Lee HL. Life table characteristics 
of Malaysian strain Aedes albopictus (Skuse). 
Serangga. 2018 Jan 5;22(1).

2	 Dieng H, Rahman GS, Hassan AA, Salmah MC, 
Satho T, Miake F, Boots M, Sazaly A. The effects of 
simulated rainfall on immature population dynamics 
of Aedes albopictus and female oviposition. 
International journal of biometeorology. 2012 Jan 
1;56(1):113-20.

3	 Farajollahi A, Price DC. A rapid identification guide 
for larvae of the most common North American 
container-inhabiting Aedes species of medical 
importance. Journal of the American Mosquito 
Control Association. 2013 Sep;29(3):203-22.

4	 Blackmore MS, Lord CC. The relationship between 
size and fecundity in Aedes albopictus. Journal of 
Vector Ecology. 2000 Dec 1;25:212-7.

5	 Delatte H, Gimonneau G, Triboire A, Fontenille 
D. Influence of temperature on immature 
development, survival, longevity, fecundity, 
and gonotrophic cycles of Aedes albopictus, 
vector of chikungunya and dengue in the Indian 
Ocean. Journal of medical entomology. 2009 Jan 
1;46(1):33-41.

6	 World Health Organization. Dengue and severe 
dengue. World Health Organization. Regional 
Office for the Eastern Mediterranean; 2014.

7	 Rozilawati H, Masri SM, Tanaselvi K, Zairi J, Nazn 
W, Lee H. Effect of temperature on the immature 
development of Aedes albopictus Skuse. Southeast 
Asian J. Trop. Med. Public Health. 2016 Jul 
1;47:731-46.

8	 Alto, B.W. and Juliano, S.A., 2001. Temperature 
effects on the dynamics of Aedes albopictus 
(Diptera: Culicidae) populations in the laboratory. 
Journal of medical entomology, 38(4), pp.548-556.

9	 Alto BW, Juliano SA. Precipitation and temperature 
effects on populations of Aedes albopictus 
(Diptera: Culicidae): implications for range 
expansion. Journal of medical entomology. 2001 
Sep 1;38(5):646-56.

10	 Teng HJ, Apperson CS. Development and survival 
of immature Aedes albopictus and Aedes triseriatus 
(Diptera: Culicidae) in the laboratory: effects of 
density, food, and competition on response to 
temperature. Journal of medical entomology. 2000 
Jan 1;37(1):40-52.

11	 Tun‐Lin W, Burkot TR, Kay BH. Effects of 
temperature and larval diet on development rates 
and survival of the dengue vector Aedes aegypti 
in north Queensland, Australia. Medical and 
veterinary entomology. 2000 Mar;14(1):31-7.

12	  Thahsin F. Effect of temperature and diet on the 
development and interspecific competition of 
Aedes aegypti and Aedes albopictus (Diptera: 
Culicidae) (Doctoral dissertation, 

13	 Gomes AD, Gotlieb SL, Marques CC, Paula 
MB, Marques GR. Duration of larval and pupal 
development stages of Aedes albopictus in natural 

and artificial containers. Revista de saude publica. 
1995;29:15-9.

14	 Loetti V, Schweigmann N, Burroni N. Development 
rates, larval survivorship and wing length of 
Culex pipiens (Diptera: Culicidae) at constant 
temperatures. Journal of Natural history. 2011 Sep 
1;45(35-36):2203-13.

15	 Christiansen-Jucht C, Parham PE, Saddler A, 
Koella JC, Basáñez MG. Temperature during larval 
development and adult maintenance influences 
the survival of Anopheles gambiae ss. Parasites & 
vectors. 2014 Dec;7(1):489.

16	 Angilletta Jr MJ, Steury TD, Sears MW. Temperature, 
growth rate, and body size in ectotherms: fitting 
pieces of a life-history puzzle. Integrative and 
comparative biology. 2004 Dec 1;44(6):498-509.

17	 Löwenberg Neto P, Navarro-Silva MA. 
Development, longevity, gonotrophic cycle and 
oviposition of Aedes albopictus Skuse (Diptera: 
Culicidae) under cyclic temperatures. Neotropical 
Entomology. 2004 Feb;33(1):29-33.

18	 Phanitchat T, Apiwathnasorn C, Sumroiphon 
S, Samung Y, Naksathit A, Thawornkuno C, 
Sungvornyothin S. The influence of temperature 
on the developmental rate and survival of Aedes 
albopictus in Thailand. Southeast Asian Journal 
of Tropical Medicine and Public Health. 2017 Jul 
1;48(4):799-808.

19	 Schneider JR, Morrison AC, Astete H, Scott TW, 
Wilson ML. Adult size and distribution of Aedes 
aegypti (Diptera: Culicidae) associated with 
larval habitats in Iquitos, Peru. Journal of medical 
entomology. 2004 Jul 1;41(4):634-42.

20	 Neira M, Lacroix R, Cáceres L, Kaiser PE, Young 
J, Pineda L, Black I, Sosa N, Nimmo D, Alphey L, 
McKemey A. Estimation of Aedes aegypti (Diptera: 
Culicidae) population size and adult male survival 
in an urban area in Panama. Memórias do Instituto 
Oswaldo Cruz. 2014 Nov;109(7):879-86.

21	 Vidal PO, Suesdek L. Comparison of wing geometry 
data and genetic data for assessing the population 
structure of Aedes aegypti. Infection, Genetics and 
Evolution. 2012 Apr 1;12(3):591-6.

22	 Reiskind MH, Zarrabi AA. Is bigger really bigger? 
Differential responses to temperature in measures 
of body size of the mosquito, Aedes albopictus. 
Journal of insect physiology. 2012 Jul 1;58(7):911-
7.

23	 Kamimura K, Matsuse It, Takahashi H, Komukai J, 
Fukuda T, Suzuki K, Aratani M, Shirai Y, Mogi M. 
Effect of temperature on the development of Aedes 
aegypti and Aedes albopictus. Medical entomology 
and zoology. 2002 Mar 15;53(1):53-8.

24	 Puggioli A, Carrieri M, Dindo ML, Medici A, Lees 
RS, Gilles JR, Bellini R. Development of Aedes 
albopictus (Diptera: Culicidae) larvae under 
different laboratory conditions. Journal of medical 
entomology. 2017 Jan 1;54(1):142-9.

25	 Briegel H, Timmermann SE. Aedes albopictus 



Mal J Med Health Sci 15(SP4): 106-113, Dec 2019113

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

(Diptera: Culicidae): physiological aspects of 
development and reproduction. Journal of medical 
entomology. 2001 Jul 1;38(4):566-71.

26	 Waldock J, Chandra NL, Lelieveld J, Proestos Y, 
Michael E, Christophides G, Parham PE. The role 
of environmental variables on Aedes albopictus 
biology and chikungunya epidemiology. Pathogens 
and global health. 2013 Jul 1;107(5):224-41.

27	 Ewing DA, Cobbold CA, Purse BV, Nunn MA, 
White SM. Modelling the effect of temperature on 
the seasonal population dynamics of temperate 
mosquitoes. Journal of theoretical biology. 2016 
Jul 7;400:65-79.

28	 Lardeux FJ, Tejerina RH, Quispe V, Chavez 
TK. A physiological time analysis of the 
duration of the gonotrophic cycle of Anopheles 
pseudopunctipennis and its implications for 

malaria transmission in Bolivia. Malaria journal. 
2008 Dec;7(1):141.

29	 Westbrook CJ, Reiskind MH, Pesko KN, Greene KE, 
Lounibos LP. Larval environmental temperature 
and the susceptibility of Aedes albopictus Skuse 
(Diptera: Culicidae) to Chikungunya virus. 
Vector-Borne and Zoonotic Diseases. 2010 Apr 
1;10(3):241-7.

30	 Kingsolver JG, Huey RB. Size, temperature, and 
fitness: three rules. Evolutionary Ecology Research. 
2008;10(2):251-68.

31	 Yeap HL, Endersby NM, Johnson PH, Ritchie 
SA, Hoffmann AA. Body size and wing shape 
measurements as quality indicators of Aedes 
aegypti mosquitoes destined for field release. 
The American journal of tropical medicine and 
hygiene. 2013 Jul 10;89(1):78-92.


