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Abstract | The seasonal abundance of adult mosquitoes in Jeddah city was investigated throughout the year, 2010.
Light traps (black holes) and manual methods were used for collecting adults and immature stages in five residential
areas in Jeddah. A total of 796 adults of Aedes aegypti mosquitoes were collected. Out of these, 373 males (46.8 %)
and, 423 females (53.2%). Out of 950 collected immature stages, 83.41% larvae and 16.6% were pupae. The obtained
statistical analysis showed that the availability of the adult and juvenile stages of 4. aegyp#i occurred throughout the year
in different densities depending on the climatic conditions and the effectiveness of the breeding sites. The density of
adult were 2.61 (Ghuleel), 2.55 (Al-Jameiah), 2.25 (Al-Balad), 2.47 (Al-Safa) and 1.86 (Al-Nazlah Al -Yamaneyyah).
Whereas the density of immature stages were 5.03 (Ghuleel), 4.01 (Al-Balad), 2.48 (Al-Jameiah), 2.38 (Al-Safa) and
1.91 (Al-Nazlah Al-Yamaneyyah) at the level of significance (P< 0.05). The density of immature stages of 4. aegypti in
March, April, May, and December has shown a significant increase. Two peaks for the seasonal abundance of the adults
were showed in April, January, October and December, because of the optimum climatic condations (temperature and
humidity) in those months.
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INTRODUCTION Outbreaks of DF/DHF cause high morbidity and

mortality in a short period of time, and can create a panic

osquitoes are considered important arboviruses for

humans owing to their biting and blood feeding
habits. They play an important role as vectors of diseases
such as dengue fever (WHO, 1996). Dengue fever is now
endemic in 129 countries worldwide and hundred countries
in Mediterranean region, South America and South East
Asia with about 40.000 death yearly while the yellow
faver cause 30,000 deaths annually (WHO, 2000, 2003;
Whitehorn and Farrar, 2010, 2014). Potential of of Aedes
aegypti population as well as adult and immature stages
survival are playing a key role in dengue virus transmission.

among the people anticipateing urgent action from the
government. In Saudi Arabia and Arabian Peninsula many
researchers studied the distribution of mosquito (Diptera:
Culicidae) adults as well as larvae and recorded 46 species
and subspecies (Mattingly and Knight, 1956). In the 1990s,
outbreaks have been reported in West Asia, with a major
epidemic occurring in Jeddah, Saudi Arabia (Fakeeh and
Zaki, 2001; Gubler, 1997). It is an essential to know about
the abundance and species composition of mosquitoes and
evaluate an influential mosquito in the particular area to
perform control program (Reinert, 1989).
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Aedes aegypti, is highly adapted species to the urban
environment distributed widly in wormer regions espacialy
in tropical and subtropical zones as well as beyond the Arctic
Circle. Because of its habitat, It is plays an important role in
the arboviruses transmission, mainly the dengue and urban
yellow fever (Gubler, 2002). The procedures of adult vector
sampling can assist a specific studies and provide a valuable
data such as transmission risk, transmission dynamics,
seasonal population trends and evaluation of interventions
of adult control management. The effective investigation of
vector species, and their pathogens, is fundamental to the
evaluation of disease risk and time-critical implementation
of appropriate transmission prevention measures and
mosquito control.

The current study aimed to investigate and monitoring
mosquito mapping potential and population as well as

breeding sites by using black hole traps for adults of 4.
aegypti.

MATERIALS AND METHODS

Apburr MOSQUITO COLLECTION AND IDENTIFICATION
Adults of 4. aegypti were collected using Black Hole traps
trom five different locations in Jeddah City.

STUDY SITES

This study was conducted in Jeddah city located at
217 32" 36" N and 39° 10" 22’ E latitude and longitude at
western region of Saudi Arabia from five locations. These
residental locations were (AL-Nazlaah, Al-Yamaneyyah,
AL-Jameiah, AL-Safa, Ghuleel, and AL-Balad) (Table
1) selected according the population density reports of
mosquitoes at these areas (Figure 1 and 2).

MoSQUITO COLLECTION

The survival of adult and immature stages of Ae aegypri was
estimated in Jeddah City in which sporadic outbreaks of
A. aegypti-borne dengue viruses occurred in recent years.
A. aegypti abundance was conducted by: (a) monitoring of
adult abundance and (b) Monitoring of breeding sites for
immature stages.

MONITORING OF ADULT ABUNDANCE

Adults of mosquito were collected using light traps (Black
Hole). One trap was set in each location every week from
sunset until the following morning during the period of
study. Captured adults were transferred to the laboratory to
record their population dynamic and carried identification
procedures.

MONITORING OF BREEDING SITES

The monitoring of breeding sites randomly selected
containers or breeding sites was weekly inspected. All
immature stages were collected with a pipette into plastic

containers and transferred to the laboratory. Then they
were killed using killing vials containing 70% alcohol and

preserved for identification.

IDENTIFICATION OF ADULT MOSQUITO

Collected adults mosquitoes were killed by keeping them
in the freezer at -20°C for 30 minutes, then left in the
lab conditions and room temperature for 30 minutes. All
collected Adults and immature stages were counted and
identified according to identification keys (Mattingly and
Knight 1956; Rueda, 2004) and followed the Walter Read
Biosystematics Unit (WRBU, 2010).

Table 1: Coordinates of study locations in Jeddah

governorate.

Location Coordinate

N E
Al-Nazlah Al-Yamaneyyah 21.4728754  39.20689261
Ghuleel 21.45213269 39.20259096
Al-Jameiah 21.47087433  39.25174507
Al-Safa 21.58961988 39.2111804
Al-Balad 21.48253853  39.187563
STATISTICAL ANALYSIS

In this study,a completely randomized design (CRD) in
factorial experiment was conducted. The collected data were
analyzed statistically by (ANOVA) analysis of variance tes
using SAS software program SAS Institute (2006) version
9.3 and the means were compared by LSD at P< 0.05.

RESULT'S AND DISCUSSION

'The order of the population density of 4. aegypti in studied
areas was categorized reported as Ghuleel, Al-Jameiah, Al-
Balad, Al-Safa and Al-Nazlah Al-Yamaneyyah takes into
consideration both adults and immature stages, respectively.
Ghuleel was the highest 2.6 and 5.0 while Al-Nazlah Al-
Yamaneyyah was the lowest in 1.8 and 1.9 for adult and
immature stages of A. aegypti abundance respectively as
shown in Table 2 and 3.

Table 2: Abundance of 4. aegypti stages adults and
immature stages in five residential districts (Jeddah, KSA,
2010).

Abundance means of 4. aegypti stages

Location Adult Immature stages
Al-Jameah 2.555a* 2.483c*
Guleel 2.611a 5.033 a
Al-Balad 2.250ab 4.016b
Al-Safa 2.472b 2.383 ¢
Al-Nuzlaah Al-Yamaniah 1.861b 1916 c

*Means followed by the same letter (s) in the same column are
not significant different according to LSD at (0.05).
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Figure 2: Aedes aegypti collection sites in five residential
locations in Jeddah governorate.

Table 3: Abundance (Mean + SE) of 4. aegypti adults and
immature stages in the study locations in (Jeddah, KSA
2010).

Mean + SE
Location Adult Immature stages
Al-Jameah 2.555+0.2656 2.483 +0.376
Guleel 2.611+ 0.2332 5.033 + 0.5042
Al-Balad 2.250 £0.2713 4.016 + 0.3761
Al-Safa 2.472 + 0.4903 2.383 +0.2912

Al-Nuzlaah Al-Yamaniah  1.861 £0.1330 1.916 +0.1451

Data in Table 4 and Figure 3 showed that there was
overall increase in 4. aegypti population density during
two periods throughout the year during April and October
which showed significantly increasing during April
compared with October due to the optimum climatic
factors including suitable temperature, relative humidity

and rainfall which make breeding mosquito sites ideal
habitats for multiplication and wide spread distribution.

80 4 ==Total of Adults

60 ===Total of immatures

Total adult and immature stages

Jan. Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

Figure 3: Population denisity of 4. aegypti in all locations
during year of 2010 (Jeddah -KSA).

Table 4: Monthly abundance of A. aegypti adults and
immature stages in (Jeddah, KSA 2010).

Means of 4. aegypti in studied area

Months Adult Immature stages
Jan 2.201 b* 3.560 abcd*
Feb 1.801 b 2.440ced
Mar 1.866 b 4.680 a
Apr 2.733b 4.160ab
May 1.721b 3.920 ab
June 1.944 b 3.040 cbed
July 1.933 b 3.601 cab
Aug 1.743 b 2210 e

Sep 1.733 b 2.401 ced
Oct 2.666 b 2.360 de
Nov 1.800 b 1.880 e
Dec 6.066 a 3.760ab

*Means followed by the same letter (s) in the same column are

not significant different according to LSD at (0.05).

The means of monthly abundance of 4. aegypti adults
and immature stages in studied areas throughout the
year showed an overall increase of adult stages in April ,
October, January and December with values 2.73, 2.66,
2.20 and 6.06 while the values of immature stages were
4.68 , 4.16 , 3.90, 3.70 during March, April, May and
December, respecively (Table 5).

The distribution of dengue fever vector 4. aegypti has
changed dramatically over the last six years. It has
expanded its range into new regions outside its normal
habitat hence this relative abundance due to most probably
to environmental changes resulting from human activities.
Data plotted in in Figure 4 Indicated that the effect of
cilmatic factors on abundance of A. aegypti adult and
immature stages and shown the relationship between
climatic factors and A. aegypti biology ant also shown
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its interference in the efficiency of transmitting dengue
viruses during wormer condation.

Table 5: Monthly (Mean+SE) dynamics population of 4.
aegypti throughout the year 2010.

Mean = SE

Months Adult Immature stages
Jan 2.201 + 0.2000 3.560+ 0.55100
Feb 1.801 £0.2225 2.440 £ 0.33705
Mar 1.866 + 0.1919 4.680 + 0.96733
Apr 2.733 £ 0.2839 4.160 + 0.4989
May 1.721 + 0.2281 3.920 + 0.5413
June 1.944 + 0.2839 3.040 +0.6620
July 1.933 +0.2481 3.601 £ 0.7852
Aug 1.743 + 0.2062 2.210 = 0.2000
Sep 1.733 + 0.2481 2.401+ 0.2380
Oct 2.666 + 0.4327 2.360 = 0.2508
Nov 1.800 + 0.2794 1.880 + 0.1942
Dec 6.066 + 0.9282 3.760 + 0.6410
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Figure 4: The relationship between abundance of immature

stages of A. aegypti and climatic factors (Jeddah, KSA

2010).
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Figure 5: The relationship between abundance of adult ,

immature stages of 4. aegypti and climatic factors (Jeddah,

KSA 2010).

The incidence of DF/DHF in Jeddah governorate has
become a challenge for evolving appropriate vector control
strategies to prevent possible outbreaks. Most dengue fever
cases are recorded in 2010 during the period from 2006-
20012 as shown in Figure 6. Also the data reveal that the

number of cases increases from March to June confirming
the active transmission period during the year Figure 7.

2500 -

8

2000 -

1498

No. of cases of 1500 - 1300

dengue fever |
1000 -
500

L u Cases of dengue fever

2007 |gm

2006 [gomem—
(=]
i~
(%]
] -]
2008 pomm— 2
2009 | p—

201 | y——————————
2012 [
[
= 3

2010 | p———

Year

2013{Jan-Mar) |

Figure 6: Dengue fever cases in Jeddah governorate during

the years (2006-2012 Municipality of Jeddah district).
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Figure 7: The relationship between abundance of 4. aegypti
and incidence of dengue cases in Jeddah during 2010.

In spite of the ongoing mosquito control efforts in Jeddah
which have probably aided in the reduction of 4. aegypti
densities and dengue cases, it was common to find isolated
breeding sites and habitats of A. aegypri. It is possible
that vector populations may be reduced in focal sites on
households and containers, but also targeting new non-
household settings might help to further reduce larvae
in non-disposable containers. This will probably require
changes in human behavior and the combined efforts of
the public and the vector control personnel.

This study provides an indication that the presence of
A. aegypti throughout the year with the grave increase
in the density during months of March, April, May, and
December. The source of breeding in settlement sites of
dengue fever vectors must be reduced to prevent the weekly/
monthly dengue cases. The water must be prevented
from stagnating in the pools. Thus, not providing a larval
habitat for A. aegypti. Integrated vector management
(IVM) such as source reduction, surveillance studies,
insecticide applications, biological control, education and
public awareness as well as personal protection should be
implemented in Jeddah in order to monitor and control

February 2022 | Volume 10 | Issue 2 | Page 351

[
Oos  Links
OResearchers



OPEN aACCESS

Advances in Animal and Veterinary Sciences

the populations of dengue vectors.

A. aegypti population density during two periods of the year
April and October showed significantly increasing during
April compared with October due to the optimum climatic
factors which was suitable for the mosquito. These results
are in agreement with (Al-Qahtani, 2009) who revealed
that the highest population dynamics of A. aegypti was
during May however declining gradually until October.
Our results are also inagreement with (El-Khereji et al.,
2007) who reported that two peaks for the seasonal activity
of the adults in December-January and during April-May,
respectively. The other study conducted in Al-Hsaa district
in Eastern Saudi Arabia revealed that mosquitoes in Al-
Ahsaa are prevalent in both winter and spring seasons,
however rarely encountered during summer and are found
in moderate levels during the autumn months (Ahmed et
al., 2011). Also the estimation of A. aegypti distribution
and density were affected by the life-limiting factors such
as mean temperatures , monthly average rainfall, humidity,
season, habitat and dispersal (Lee, 1991; Hales et al., 2002;
Vythilingam et al., 2005; Khormi et al ., 2011).

This data is consistent with (Rosa-Freitas et al., 2006; Wu
et al., 2007) who reported that climate is a very important
component of the spatial and temporal distribution of
dengue fever vectors. Other studies showed that the
relationship between climatic factors and 4. aegypti biology
is well established for its interference in the efficiency of
the vector in transmitting dengue viruses (Scott et al.,
2000; Tun-Lin et al., 2000; Hales et al., 2002) The study
conducted by (Chakravarti and Kumaria, 2005) suggested
that analysis of three climatic factors such as rainfall,
temperature and relative humidity were very important as
these factors could affect the mosquito breeding activities

'The warmer temperature may allow the vectors to survive
and reach maturity much faster than at lower temperature
(Lindsay and Mackenzie, 1997). It may reduce the size
of mosquito larvae resulting in smaller adults that have
a high metabolism rate and need to lay eggs more often

(Brunkard et al., 2008).

'The number of dengue cases start to rise about one month
after rain, this observation is consistent with (Wellmer,
1983) This strongly suggests that appropriate vector
control measures needed to be implemented during this
critical period of time to reduce the population density of
dengue fever cases, whereas during December there was
a high abundance of vectors but no apparent DF cases
was reported. This emphasizes the need for continuous
monitoring of dengue virus infections in the mosquitoes
vectors in the infested areas. This strongly suggests that
appropriate vector control measures need to be implemented
during this period to reduce the case incidence of dengue

tever. Whereas in December there was, high abundance
of vectors but no apparent DF cases was reported. This
emphasizes the need for continuous monitoring of dengue
virus infections in vector mosquitoes in infested areas

(Tuladhar et al., 2019).

CONCLUSIONS AND
RECOMMENDATIONS

The density of A. aegypti adult were 2.61 (Ghuleel),
2.55(Al-Jameiah), 2.25 (Al-Balad), 2.47 (Al-Safa) and
1.86 (Al-Nazlah Al-Yamaneyyah, Whereas the density
of immature stages were 5.03 (Ghuleel), 4.01 (Al-Balad),
2.48 (Al-Jameiah), 2.38 (Al-Safa) and 1.91 (Al-Nazlah
Al-Yamaneyyah), throughout the year respectively. The
immature stages of A. aegypti were significant increase
in the density in March, April, May, and December. Two
peaks for the seasonal abundance of the adults were showed

in April, January and October, December.
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