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Abstract 
Background: Blood feeding and resting behaviour of malaria vectors are the most influential factors in malaria trans-
mission. 
Aims: To measure blood feeding and resting behaviour, conventional mosquito sampling methods were performed in an 
area with potential for malaria transmission.  
Methods: Adult mosquitoes were collected monthly from indoor/outdoor places by conventional sampling methods, 
and larval habitats were investigated. Enzyme-linked immunosorbent assay was used to measure the human blood index 
(HBI) of the mosquitoes.
Results: Anopheles stephensi, Anopheles culicifacies, Anopheles dthali and Anopheles fluviatilis, were collected.  Overall, 1249 fe-
male Anopheles mosquitoes were captured on human and animal baits, but no human–vector contact occurred indoors. A. 
dthali, A. fluviatilis and A. culicifacies showed a greater tendency to outdoor resting places in contrast to A. stephensi, which 
had a propensity to indoor resting places. The seasonal biting activities of all species occurred at average temperatures 
between 23 and 27°C.  HBI was measured as 27.2%, 20.7%, 19.1%, and 23.0% for A. fluviatilis, A. stephensi, A. culicifacies and A. 
dthali, respectively.
Conclusion: Vector control strategy depends upon mosquito behaviour. Therefore, using appropriate sampling methods 
based on mosquito behaviour is critical for malaria control planning. Exophilic/exophagic habit of mosquito vectors leads 
to fewer human bites, resulting in biting protection. Exophilic behaviour also requires specific larvicidal operations in 
order to prevent and control malaria transmission.
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Introduction 
To eliminate malaria transmission from potential zones 
is a big challenge, and understanding vector biology and 
ecology play a major role in the battle against malaria (1). 
The emergence of new behavioural patterns of mosqui-
toes may significantly increase the risk for malaria trans-
mission and represents a new challenge for malaria elim-
ination (2). To combat malaria transmission and vectors 
it is necessary to understand the behaviour of the vector 
species. Spatial distribution of mosquitoes depends on 
environmental and climatological factors, so each species 
has its own range in a given area (3). As seasonal fluctu��-
ations in vector populations act to synchronize disease 
transmission, the patterns of anopheline mosquito popu-
lation dynamics provide important data for understand-
ing the epidemiology and control of malaria (4). Howev��-
er, human and mosquito contact is a major challenge in 
malaria areas (5,6). 

The main malaria vector control tools are indoor 
residual spraying (IRS), and long-lasting insecticide-

impregnated bednets. The correct use of these tools 
depends on mosquito biting and resting behaviour, as 
well as their susceptibility to the applied insecticides 
(7). Extensive and long-term use of chemicals in malaria 
vector control programmes leads to changes in vector 
behaviour (8). 

Recently, the Islamic Republic of Iran reported fewer 
than 200 cases of malaria, which was confirmed based 
on the World Health Organization (WHO) classification 
(9). More than 90% of malaria cases were found in the 
south and southeast of the Islamic Republic of Iran, with 
a population of ~746 000 (10). 

Among 25 species of Anopheles reported in the 
Islamic Republic of Iran, 7 are considered to be malaria 
vectors, and five of them, Anopheles stephensi, Anopheles 
fluviatilis, Anopheles culicifacies, Anopheles dthali and 
Anopheles superpictus, are present within the south and 
southeast of the country (11–13). Although, no  insecticide 
resistance has been reported among A. fluviatilis  and A. 
dthali in Southern Islamic Republic of Iran, A. stephensi 
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became resistance to dichlorodiphenyltrichloroethane 
(DDT), dieldrin and -cyhalothrin and tolerant towards 
deltamethrin (12,14). 

Hormozgan Province is one of the most important 
malaria transmission areas in Southern Islamic Republic 
of Iran. Malaria eradication and control programmes 
have failed to sustain the area free of malaria (15). 
Malaria incidence has significantly reduced during the 
past 2 decades in Hormozgan. However, like other areas 
located in Southern Islamic Republic of Iran, the cross-
border movement of populations from malaria-endemic 
Pakistan and Afghanistan is considered tobe the main 
challenge for elimination of malaria in Hormozgan (16). 
Despite the risks of malaria transmission, mosquito bite 
protection and use of mosquito nets are not priorities 
among residents of the area (17). Hence, in the current 
study, we noted different behaviour of malaria vectors, 
in order to establish the key factors that have influenced 
disease transmission in a potential area. Based on the 
collected data, malaria elimination planning can be 
designed more efficiently.

Methods
Study design
This study was performed between September 2014 and 
August 2015 in Siaho District located about 90 km north 
of Bandar-Abbas County, Hormozgan Province (25°24–
28°57 N and 52°41–59°15 E). The average Annual Parasite 
Index in the last 5 years was 0.18 in Hormozgan prov-
ince. Siaho District has been malaria free for 5 years and 
vector control interventions are limited to larvicides and 
mosquito nets. Four malaria vectors exist in the area that 
allowed us to study their biting and resting behaviour. 
In addition, Siaho District is a potential area for malar-
ia transmission but due to the strong healthcare system 
and early detection system, transmission of malaria has 
been hampered. The temperature reaches a maximum of 
35°C in the highlands and 40°C in plain areas during the 
summer but it rarely declines to 5–10°C during winter. 

Hormozgan comprises 3 regions of differing geog-
raphy; the coastal region in the south, a mountainous 
region in the north, and a rural plateau or plain region 
located in the centre. Siaho District is a rural county lo-
cated in the mountainous area with a total population of 
> 10 000. It is an agricultural region irrigated by rivers, 
deep wells and cement pools, which are the main breed-
ing sites for mosquitoes. The annual rainfall ranges from 
80 to 100 mm. The main factor that contributes to per-
ennial transmission is population movement; especially 
from the western border province, Sistan-Baluchistan. 

Entomological survey 
The survey was carried out twice a month, from Septem-
ber 2014 to August 2015. The area had no interventions for 
mosquito control during the study period. Mosquito col-
lections were performed monthly according to the WHO 
guidelines (18). The sampling methods were pyrethrum 
space-spray catches from the indoors of 8 houses, and pit 

shelter collections from 2 artificial shelters. Human and 
animal landing catches and larvae were also collected by 
dipper or pipette. All methods were carried out twice a 
month. All samples were identified according to the mor-
phological features. The abdominal conditions of female 
mosquitoes were recorded and blood meals of freshly fed 
females were smeared on Whatman filter paper, which 
was left to dry and kept at ?20°C until use.

Mosquito landing catch 
Blood feeding activity of malaria vectors was estimated 
by human landing catches on 2 baits, as well as animal 
landing catches. Human landing catches were carried 
out continuously during a whole night period from sun-
set to sunrise by trained staff using mouth aspirators. 
Two human volunteers from the native inhabitants act-
ed as baits, while wearing their normal clothing. The ex-
posed body surfaces were searched and the mosquitoes 
that were attempting to bite were collected using mouth 
aspirators by insect collectors. During human landing 
collections, collectors changed shifts every 2 hours. An-
imal landing catches were carried out on cows, as the 
dominant domestic animals, for wa hole night period as 
described above. The collected mosquitoes were kept and 
brought to the field laboratory alive to be identified. Fi-
nally, the human biting rate was calculated directly from 
human landing catches, based on the average number of 
bites per person or animal per night. 

Blood meal identification 
In order to identify human blood index (HBI), the blood 
meals of collected mosquitoes on Whatman filter papers 
were used for enzyme-linked immunosorbent assay (ELI-
SA) as described previously (19). Each mosquito abdomen 
was ground in 50 ml phosphate-buffered saline (PBS), 
and then 950 ml PBS was added after grinding. Blood 
meals were identified by direct ELISA using anti-human 
IgG conjugated to alkaline phosphatase (Sigma, St. Lou-
is, MO, United States of America) and proteins in a sin-
gle-step assay. The results were assessed by naked eye ex-
amination and absorbance was measured with an ELISA 
reader at 405 nm about 30 minutes after addition of the 
substrate solution. The test wells were considered posi-
tive if they gave a visible yellow colour.

Results
A total of 1742 adult female mosquitoes were captured 
(Table 1). Most of them (71.7%) were collected by landing 
catch methods on human (13.2%) and animal (58.5%) baits. 
The mosquitoes exhibited high exophagic behaviour and 
no indoor-biting mosquitoes were caught. A total of 590 
larvae were collected. The adult mosquito species were 
A. stephensi (28.2%), A. culicifacies (18.7%), A. dthali (33.5%) 
and A. fluviatilis (19.6%). Regarding mosquitoes captured 
indoors, A. stephensi (50.5%) was the dominant species 
captured from the indoor places. An. fluviatilis (33.7%) and 
A. dthali (33.3%) were the dominant species collected in 
outdoor shelters. The landing catch method was the most 
convenient to collect mosquitoes within the study area. 
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Overall, 71.7% anopheles vectors were captured on baits 
including 82% on animal and 18% on human baits. Among 
them, A. dthali showed the greatest propensity for animal 
baits, as from 422 adult females, 92.4% of this species was 
captured on animal baits, while only 7.6% was found on 
human baits. In contrast, 37.7% of A. fluviatilis was cap-
tured on human baits. This indicated that, compared 
with A. dthali, A. fluviatilis had greater propensity for hu-
mans. Furthermore, from 369 females of A. stephensi and 
219 females of A. culicifacies, 21.4% and 13.2% were collected 
on human baits, respectively. 

The seasonal biting activities of all collected vectors 
depended on the seasonal temperature and declined 
during the winter (Figure 1). The highest biting activities 
of mosquitoes on humans occurred in April and May. 
Generally, seasonal prevalence of all malaria vectors 
(both indoors and outdoors) consisted of 2 major 
peaks (Figure 2). The maximum activities of mosquito 
populations occurred in spring, while the temperature 
was mild enough, although during winter (between 
January and February), the populations decreased to 
minimum density in indoor and outdoor resting places. 

The population density of A. stephensi in indoor shelters 
was higher during the period of collection in comparison 
with outdoor locations. The monthly population density 
of A. fluviatilis in outdoors was higher when compared 
with that indoors. A. culicifacies and A. dthali used indoor 
and outdoor places alike (Figure 2). 

The collected female mosquitoes were graded based 
on their abdominal condition (Table 2). The gravid and/
or half-gravid appearance of the abdomen represented 
the resting stages. The ratio of A. stephensi captured in the 
indoor places was noticeably higher than other species. 
Among all females mosquitoes collected in indoors, 50.5% 
of them were A. stephensi and only 0.02% were A. fluviatilis. 
However, the high portion of A. stephensi females with 
gravid and half-gravid abdominal appearance was found 
in indoor places, indicating that these species prefer 
indoor resting places. In contrast, among the anopheles 
collected outdoors, almost 33.7% of them were A. fluviatilis, 
and 82.6% were blood fed or half gravid/gravid. HBI was 
27.2%, 20.7%, 19.1%, and 23.0% for A. fluviatilis, A. stephensi, 
A. culicifacies and A. dthali, respectively. Blood feeding of 

Figure 1 Seasonal biting activity of anopheline vectors based on mean human-biting rate per night in Siaho District north of 
Bandar-Abbas County.
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Table 1 Total number of anopheline species (adults and larvae) collected using different methods in Siaho District, North of 
Bandar-Abbas, Hormozgan Province, September 2014–August 2015

Anopheles pecies Frequency of female mosquito captured by different sampling methods Total No. of larvae 
collectedSpray sheet 

collection
Outdoor resting 

collection
Landing catch 
collection on 

human

Landing catch 
collection on 

animal
A. stephensi 102 20 79 290 491 167

A. culicifacies 31 76 29 190 326 120

A. dthali 64 97 32 390 583 141

A. fluviatilis 5 98 90 149 342 162

Total 202 291 230 1019 1742 590
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anopheline mosquitoes was mostly observed when the 
average monthly temperature was 23–27°C. 

The results of the larvae surveys are presented in 
Table 3. A total of 590 larvae were collected from different 
habitats. The larvae of A. fluviatilis mostly were found in 
clear water streams with sandy beds. A. stephensi (100%) 
preferred non-vegetative stagnant water while A. dthali 
was mostly found in vegetative stagnant water. A. 
culicifacies also selected permanent stagnant water with/
without vegetation.    

Discussion
Overall, all malaria vectors exhibited exophagic behav-
iour in the study area. The exophagic behaviour of A. 
fluviatilis, A. dthali and A. stephensi has been previously re-

ported in Hormozgan province, Southern Islamic Repub-
lic of Iran (20,21). At that time, IRS implementation was 
performed by the Malaria Eradication Program, but dur-
ing the present study, although IRS was not used, some 
vectors such as A. culicifacies showed propensities to rest 
both inside and outside places. This indicates that IRS in-
tervention may cause this vector to change to outdoors 
for rest; thus, IRS should be used more cautiously. 

Endophilic and exophilic behaviour varied among 
the 4 vector species. While A. fluviatilis exhibited a highly 
exophilic tendency, A. stephensi showed more propensity 
towards the indoor shelters. Abundance of A. stephensi 
in indoor shelters confirms the previous finding of 
endophilic behaviour of this species in Southern Islamic 
Republic of Iran (12,22). Similar findings have been 

Figure 2 Comparing seasonal prevalence and resting behaviour of 4 main malaria vectors collected from indoor and outdoor 
places, Siaho, Bandar-Abbas.
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reported from the neighbouring country of Pakistan 
(23,24). All these studies found that the mosquitoes were 
collected from sites that had no insecticide intervention. 
The structure of shelters is important for A. stephensi. This 
species preferred thatched structures of cattle shelters 
due to the availability of eaves and crevices for resting 
and ageing (25). Furthermore, A. stephensi use household 
objects such as cupboards, furniture, hanging clothes, 
etc in the insecticide-sprayed villages (26). However, this 
species is mostly situated indoors, which is dependent on 
the seasonal temperature and structure of shelters and 
their availability for blood meal sources. 

Seasonal blood-feeding behaviour of all anopheline 
mosquitoes partially depended on temperature and 
rainfall. Therefore, we found that the maximum human 
biting occurred in spring. As all 4 mosquito vectors 
showed outdoor-biting behaviour, it seems that the 
environment and weather of Siaho District provides 
conditions for vectors to exhibit this behaviour. Therefore, 
using mosquito nets ought to be a convenient method to 
protect inhabitants against malaria transmission.  

We revealed the prevalence and predominance of A. 
fluviatilis in outdoor places. Slow running streams and 
stream channels around villages provide the favourite 
breeding places for A. fluviatilis to increase its population. 
Thus, identification of breeding places and high coverage 
of larvicidal operations is appropriate to keep the 
population of this mosquito low. Generally, these species 
have been reported as exophilic, with a high propensity 
for human blood in Southern Islamic Republic of Iran  
(5,21,22,27) . This species is widely distributed in the Indian 
Subcontinent, and exhibits a greater tendency to rest in 
human dwellings in Keonjhar and Chhattisgarh States 
(28,29). In contrast, we found this mosquito mostly in 
outdoor shelters. It is noteworthy that the Indian species 
are mostly S and U of the Fluviatilis complex (30), while 
only the species T has been confirmed in Hormozgan 
Province (31). Therefore, the variation we observed 
regarding the resting behaviour of this species may have 
been due to the genetic difference in the population of 
A. fluviatilis complex, which requires more studies to be 
done. It is also possible that the environmental structure 
of the north of Bandar-Abbas (mostly at high temperature) 

caused the A. fluviatilis to display exophilic behaviour. The 
appropriate method to measure seasonal activity of this 
species is landing catch collection especially on animal 
bait. Previous studies have reported that A. fluviatilis has a 
high propensity for human blood (5, 20–22). In the current 
study, we also found it to be a highly anthropophagic 
species. The same behaviour has been reported among 
the A. fluviatilis complex in the Indian Subcontinent (32). 
Availability of human blood meal sources is dependent 
on house structure and resident behaviour but A. fluviatilis 
shows opportunistic feeding behaviour on human hosts, 
while resting outside for egg development (20). Thus, 
using mosquito nets, especially long-lasting insecticide-
treated nets, is a convenient way to protect inhabitants 
and control this species in the study area.    

A. dthali was reported for the first time as a malaria 
vector in Siaho in 1972 (13). Our study shows that this 
mosquito species is still predominant anopheles Siaho, 
north of Bandar-Abass County. However, > 45 years ago, 
it was reported that this species was predominant in 
the area (20,21). This species was found at high density 
in indoor and outdoor places during seasonal activities. 
Generally, this species prefers hilly and valley-based 
areas. The presence of A. dthali in indoor as well as 
outdoor places indicates that the species can shift its 
resting places under any adverse conditions such as IRS. 
In the present study, the larvae of A. dthali were found 
in natural and vegetative water sources within reach of 
filamentous green algae. Similar habitats were described 
by Maffi in 1964 (33).

A. culicifacies is distributed in the Indian Subcontinent 
and extends from southeast of the Islamic Republic of 
Iran to Thailand and Vietnam (34). Previous studies from 
the north of Bandar-Abbas showed low occurrence of 
this species (21, 22) while in the current study, we found 
high abundance of this vector in the study area. This 
occurrence was most likely due to climate change that 
has an influence on global distribution of many mosquito 
species (35).   

The current study also shows that anopheline blood 
feeding behaviour depends on seasonal temperature. 
Accordingly, the human-biting rate increases from 23 to 
27°C. The impact of environmental temperature is crucial 

Table 2 Ratio of female anopheline mosquitoes based on their abdominal appearance collected from indoor and outdoor shelters, 
Siaho District, Bandar Abbas, September 2014–August 2015

Outdoor collection
(%)

Indoor collection
(%)

Anopheles species

TotalG & HGBFUFTotalG & HGBFUF
208

(40.0)
7

(35.0)
5

(25.0)
10261

(59.8)
27

(26.5)
14

(13.7)
A. stephensi

7641
(53.9)

29
(38.2)

6
(7.9)

3117
(54.8)

5
(16.1)

9
(29.0)

A. culicifacies

9718
(18.6)

55
(56.7)

24
(24.7)

6437
(57.8)

12
(18.7)

15
(23.4)

A. dthali

9835
(35.7)

46
(46.9)

17
(17.3)

54
(80.0)

0
(00.0)

1
(20.0)

A. fluviatilis

BF = blood fed; G = gravid; HG = half gravid; UF = unfed.
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Table 3 Prevalence of anopheline larvae collected from different breeding habitats in Siaho District, Bandar Abbas, September 
2014–August 2015 

No. of larvae 
(%)

Larval habitat

A. culicifaciesA. dthaliA. fluviatilisA. stephensi
108

(90.0)
141

(100)
162

(100)
157

(94.0)
Permanent

12
(10.0)

0
(0.0)

0
(0.0)

10
(0.6)

Temporary

Habitat situation

0
(0.0)

23
(16.3)

133
(82.1)

0
(0.0)

Running water

120
(100)

118
(83.7)

29
(17.9)

167
(100)

Stagnant water

Vegetation situation

46
(38.3)

128
(90.8)

131
(80.9)

0
(0.0)

Vegetative

74
(61.7)

13
(9.2)

31
(19.1)

167
(100)

Non vegetative

Clarity

98
(81.7)

141
(100)

162
(100)

78
(46.7)

Clear

22
(18.3)

0
(0.0)

0
(0.0)

89
(53.3)

Turbid

Water bed

0
(0.0)

0
(0.0)

0
(0.0)

65
(38.9)

Clay

45
(37.5)

70
(49.6)

97
(59.9)

70
(41.9)

Sandy

75
(62.5)

71
(50.4)

65
(40.1)

32
(19.2)

Cement

Sunlight situation

60
(50.0)

56
(39.7)

38
(23.5)

120
(71.8)

Sunny

36
(30.0)

45
(31.9)

74
(45.7)

25
(14.2)

Semi-sunny

24
(20.0)

40
(28.4)

48
(29.6)

20
(12.0)

Shadow

Type of habitat

107
(89.2)

141
(100)

162
(100)

143
(85.6)

Natural

13
(10.8)

0
(0.0)

0
(0.0)

24
(14.4)

Artificial

for human–mosquito contact; thus, use of mosquito 
nets should be considered based on local temperature. 
Therefore, the average local temperature could be a 
helpful indicator for prediction of malaria transmission.

Conclusion
Biological variations in the vectors might complicate the 
control of malaria transmission, and vector control strat-

egy depends on mosquito behaviour. Therefore, using 
appropriate sampling methods for mosquito behaviour 
must be considered as a critical factor for planning of 
malaria control. Exophilic/exophagic mosquito vectors 
lead to bite protection using mosquito nets as well as ef-
fective larval source management, which could provide 
an integrated vector management strategy in high-risk 
areas such as Hormozgan Province.
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سلوك اللدغ والراحة لنواقل الملاريا في مقاطعة بندر عباس بجمهورية إيران الإسلامية
عبد الرسول مجاهدي، رضا سفاري، مسعود ياريان، عباس باكاري، أحمد رايسي، حميدة إدالات، موجغان بينيارديلان، عباس بودات، مرتضى 

زعيم، حميد رضا بصيري 

الخلاصة 
الخلفية: يُعد سلوك الراحة وتغذية نواقل الملاريا على الدم أكثر العوامل تأثيراً في انتقال الملاريا. 

الأهداف: هدفت الدراسة إلى قياس سلوك الراحة والتغذية على الدم باستخدام طرق تقليدية لأخذ عينات البعوض في منطقة يحتمل فيها انتقال 
الملاريا.  

طرق البحث: جرى جمع البعوض البالغ شهرياً من الأماكن المغلقة/ المفتوحة بطرق أخذ العينات التقليدية، كما جرى استقصاء موائل اليرقات. 
واستُخدمت مُقايسة الُممْتَزِّ المناعيّ الُمرتبطِ بالِإنزيم لقياس مؤشر الدم البشري للبعوض.

النتائج: جُعت الأنوفيلة الاصطفانية، والأنوفيلة البعوضية الوجه، وأنوفيلة دتالي، والأنوفيلة النهرية. وبصفة عامة، التُقط 1249 من أنثى بعوض 
الأنوفيلة على الطعوم البشرية والحيوانية، ولكن لم يحدث أي اتصال بين البشر والنواقل في الأماكن المغلقة. وأظهرت أنوفيلة دتالي والأنوفيلة النهرية 
والأنوفيلة البعوضية الوجه ميلًا أكبر إلى الخلود إلى الراحة في الأماكن المفتوحة على النقيض من الأنوفيلة الاصطفانية التي أظهرت ميلًا إلى الخلود 
إلى الراحة في الأماكن المغلقة. وتحدث أنشطة اللدغ الموسمية لجميع الأنواع في متوسط درجات حرارة تتراوح بين 23 و27 درجة مئوية. وتم قياس 
مؤشر الدم البشري عند 27.2% و20.7% و19.1% و23.0% للأنوفيلة النهرية والأنوفيلة الاصطفانية والأنوفيلة البعوضية الوجه وأنوفيلة دتالي 

على التوالي.

Comportement de piqûre et de repos des vecteurs du paludisme dans le comté de 
Bandar-Abbas (République islamique d’Iran)
Résumé 
Contexte : L’alimentation en sang et le comportement de repos des vecteurs de paludisme sont les facteurs de 
transmission les plus importants de la maladie. 
Objectifs : Pour analyser les repas sanguins et le comportement de repos, on a utilisé des méthodes conventionnelles 
de collecte de moustiques dans une zone exposée au risque de transmission du paludisme.  
Méthodes : On a prélevé tous les mois des moustiques adultes à l’intérieur et à l’extérieur des habitations en recourant 
à des méthodes conventionnelles de collecte et des gîtes larvaires ont été étudiés. Un essai d’immuno-absorption 
enzymatique (ELISA) a été utilisé pour mesurer l’indice d'anthropophilie des moustiques.
Résultats : Les espèces suivantes d’anophèles ont été collectées : Anopheles stephensi, Anopheles culicifacies, Anopheles 
dthali et Anopheles fluviatilis.  Au total, 1249 moustiques anophèles femelles ont été capturés à l’aide d’appâts humains 
et animaux, mais aucun contact homme-vecteur n’a été recensé à l’intérieur des habitations. A. dthali, A. fluviatilis et 
A. culicifacies avaient davantage tendance à choisir des lieux de repos extérieurs, contrairement à A. stephensi, qui avait 
tendance à se reposer à l’intérieur des habitations. Pour toutes les espèces, les activités de piqûres saisonnières ont eu 
lieu à des températures moyennes comprises entre 23 et 27 °C. L’indice d’anthropophilie a été évalué à 27,2 %, à 20,7 %, 
à 19,1 % et à 23,0 % pour A. fluviatilis, A. stephensi, A. culicifacies et A. dthali, respectivement.
Conclusion : La stratégie de lutte antivectorielle dépend du comportement des moustiques. Par conséquent, il 
est essentiel d’utiliser des méthodes de collecte adaptées en fonction du comportement des moustiques pour la 
planification de la lutte antipaludique. L'exophilie et l’exophagie des vecteurs entraînent un nombre moins élevé 
de piqûres sur l’homme, ce qui se traduit par une protection contre les piqûres. Le comportement exophile nécessite 
également l’application de traitements larvicides particuliers pour prévenir la transmission du paludisme et lutter 
contre cette maladie. 
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