Journal of Health Research in Community

JHRC

Original article

Volume 11, Issue 2, Summer 2025

Species Composition of Mosquitoes Transmitting Human Diseases and

Ecological Characterization of Their Larval Habitats in Shush County,

Southwest Iran

Khadijeh Hamidi'?
Elham Maraghi'?
Abdolamir Behbahani'*

Mona Sharififards"

Infectious and Tropical Diseases Research
Center, Health Research Institute, Ahvaz
Jundishapur University of Medical Sciences,
Ahvaz, Iran

. MSc student, Department of Vector Biology
and Control of Diseases, School of Health,
Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran
Assistant Professor, Department of Biostatistics
and Epidemiology, School of Health, Ahvaz
Jundishapur University of Medical Sciences,
Ahvaz, Iran
Assistance Professor, Department of Vector
Biology and Control of Diseases, School of
Health, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran
Associate Professor, Department of Vector
Biology and Control of Diseases, School of
Health, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran

*Corresponding author: Mona Sharififard,
Infectious and Tropical Diseases
Research  Center, Health Research
Institute, Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran

Email: sharififard-m@ajums.ac.ir

Received: 16 March 2025
Accepted: 02 July 2025

ABSTRACT

Introduction and purpose: Mosquitoes are important vectors of human
diseases, infecting millions of people worldwide annually. The present study
aimed to assess the characteristics of larval habitats and species composition
of Culicidae larvae (Diptera: Culicidae) in Shush, Khuzestan province, during
2020-21.

Methods: This descriptive cross-sectional study was conducted in 10 regions
of Shush. Larvae sampling was performed by the scooping method with a
standard ladle. The characteristics of larval habitat, such as habitat condition,
vegetation type, substrate type, sunlight condition, and habitat type, were also
recorded in special forms. The samples were identified with standard keys.
Tables and graphs were designed using Excel software.

Results: In this study, 514 larvae of Culicidac mosquitoes were collected,
consisting of four species, Cx. quinquefasciatus (30%), Cx. impudicus (2.4%),
Cx. perexiguus (2.5%), and Cx. pusillus (65.1%). Cx. pusillus was the most
abundant species. The larvae of Cx. quinquefasciatus was compatible with
any condition and habitat. In terms of the simultaneous presence of mosquito
larvae in larval habitats, the highest presence of companionship pertained to
Cx. quinquefasciatus and Cx. pusillus larva.

Conclusion: This study in Shush identified four Culex mosquito species (Cx.
quinquefasciatus and Cx. pusillus being the most abundant). The findings
highlighted the high adaptability of Cx. quinquefasciatus and its coexistence
with Cx. pusillus, underscoring the necessity of future research to effectively
manage vectors while taking climatic and environmental factors into account.

Keywords: Culicidae, Habitat, Larvae, Mosquito, Shush, Species

P Citation: Hamidi Kh, Maraghi E, Behbahani A, Sharififard M. Species Composition of Mosquitoes Transmitting Human

Diseases and Ecological Characterization of Their Larval Habitats in Shush County, Southwest Iran. Journal of Health Research in

Community. Summer 2025;11(2):1-11

Copyright© 2025, Published by Mazandaran University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International (CC BY)
License (http:/creativecommons.org/) which permits unrestricted use, distribution and reproduction in any medium, provided appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.




JHRC

axols yu CroMew SULENT dlas

=93 Ao

33 BOT (59,Y bolKu) S igtes Lo 9 Sl S silow U 4y Srdigd cus
Ol Rl © 2 Dz (weh Oliw g

o.i...<.7 RICEWE e

* Y.ngc‘f rl'@”

. IV, Rw

e s 531y 58 s O b sVl ¢ Sl 65 sle ol 5o e UL Ol g baaly 1SU 9 Aodo 3, 5 i e

BE «Culicidae 6&4&;1 })V 6‘4‘.}? @;:,L;,)\( LglAs\JY ;J’;J S canllan QJ_‘)" CREY -L.,Su,a
xye \a4-\Fr e ola JLW‘_,;EQL".WJ? Ol ‘u;)":' Ql:.wjé,i

J)ﬂjééﬁfdﬂ.&r@\diﬁobﬂjjldﬁnh 25 i by A;Jl.b&il:)lr &5} S 5 e sl oliv S e-)
N ool s & . . . s . . . T il i Sy pole o8l it 00555
e Slasin 8,5 Oy 3 lbkul @ladMe b 34 i) 4 Ol i b 5 Olobi—le [ 7 ol

3 ol S8 g Ay e e Cadg oAl rig ol Cas 5 5 N IR s s 0a S sl WlalS g smals-Y
23 58 25 85 5 5 Sl e 5 (AL iy 25 St U3 5 s o (T oy e D o
ol Slsal Gl 5 uls guar S5

. .. .. il 0l “55‘,3‘,,;.\,_.L|1JLJ “}Jf obslal -y
B N REER OV j-‘}b Exel )‘J.@‘rf )\ a;\.a....-:\ la ol oal 3lel ol e St iy Bt

Cx. quinquefasciatus¢ Cx. &5 ,lg= Jols Culicidae 5,¥ 0VF slaw casdllas ol 5 (LB [ gl b J28 5 650sm 055 Slslaal=f
onls gre Sy ke sl ceslag sl
Ol Sl sl

b s Cx. quinguefasciatus S Ji> 3 o5 Cx. pusillus (e G5 5y doys SO/ 5| sl iU IR 5 S5 08 b0
. . _ _ ) . i} . _ ol xS pole sl wutlag sl
J_MLQLG}AA)}&JIGJ)‘.}_’{)K).LwLsh&k«f_)’dﬁs‘-lﬂ{‘ﬁl{}@b)%&})‘&dlﬁﬁ&&mﬁj ol Gl el

> Cx. quinquefasciatus 5 Cx. pusillus s £ slag,Y 4 by o ¢S i e

Cx. 58 ot 1) Culex azy 65 Lz (isd Ol ,gd 53 andlas ol (6 4R

Cx. Vb 6,8 5l sdasples mk Ly s S op 50lsl 3 Cx. pusillus 5 quinquefasciatus

13 505 5 gl ks glolit s Lol (GacklS 31 o3litl b o i ki E o pun (slap 3

YO XX s 5 a bOT sl p oS Al sl Cx. pusillus s impudicus< Cx. perexiguus

Olidw S, e b i sdy #
NV NI T S TP JUVOS SRS I P TP oo
o pete 6l ST Dlaioss plawit p33) 2 5 ol COX. pussillus s O (g jon 5 quinguefasciatus | 3121 52 oxl sz Sy psle ol

1 . e s o
S ASBJamealans 5 ol Jolso a4z 5 Lo dL S 5e

Email: sharififard-m@ajums.ac.ir

s cCulicidae i 8 5,V ¢ o 5 il 1SS (SO 319

———cal s '@J\:

ik b

Grelan 5 K598 w5 bl glasslen J5U 4ty glaw S S 5 e 035 o 5 ¢ Ve ¢ Jlgg tlgdl (Bl e tamm it (a1l |

V=YV OV F P Ol canela 3 Codls Sl aloes .0l sl o ,8 o g ¢ b s Ol gd 53 LOT (635,Y

dodds
odend S 3l Bl Ll (godaze (glaesl gl ol oy ol Aas e J:.<.SJ OLLay asls jo 1y es, (,ri}:f)ji O e

P 1 ¥ olacs V) oypa VP F Sl 5o lo (b o sle 8ISl cmuablag suSiily cdnola o oo liains 4as



Y/ ol Kes 5 (strasn

3P Jle s SLEL b 4 oles ol olse cailivhe
IA] ol o3 ST 1y 515305528 s
Sslize Calitee (laks S 4wty baas (59,Y slaolKins
LSS (B b (oils (psian b b W5 5
Lo Te ) dacsls o dile b paem b ST ST sl o)l
ST sbadlr il (B 5 56Sa S SO i 0l
LoTe) s oT Cui ¢ blanl aldis fslus 53 0 o Tl
e OT 51 slao im il b laa¥ 5 uomen
Sl 5 Dbl g Sl sl 3 a0 5 Szl s
5ol 5o pamen Lag ¥ i o O seime baaly 5)Y il
(T 036 ¢ Jaw o ,5 aha 1 OLl G ail 0,1
S b D3 o) SaeSaaY 5 g sla b
BT cbaY K5 55 sbale ca,¥ cbaY g S
o307 T s j.\i)’ 4 ol lag¥ &t —d
ST 5o Ko (5 p 8 Jb oo s JT V0 o
Loy s 4 OBLE 5 s s ooy S1SS 5 5005 (S5l
ST L Ok o Oliwl g 53 5 58 Ol g [4-VY] LS s
S a3 055 4 (5559lS sl 5l S Jias s5m
Ol g gogr 3131 sdate SO Blae 1345 oo g S
2 B SHL 5 s e sladle (b Bl 5538 o
ok OT Col bl slabingy 55 o sl Eol Ol g oyl
odeed S Slaaly Sl g (olis e 4 | ailae ) S
o 557 031 gl Slaady Spl 4 a5 bl 035 LS
Ly sled o bVl Ll Ssde slaglen (ool (iU
Ol g 53 LOT 65,Y Slaelins o)lys ol Sl
OB oyl Sl odii )15 S Sib 4 0586 iss
OT 56 5 oY GleaY Joss Ll s 58> Clis cbaosls
Ol g 35l gr ol525 1) biady 165 oS5 5 Somer
2 s QB ok wos ol gl bila L s
copl posdhe 3 o it g5,V GladY anw g g slow]

-1 /)’o_)La.:,A ) oJJJf’f’fuL@Urub_ﬁJLoéZﬂ/a}lc S5 .

Sl 355 53 1y bty o il e (S 551 OT oy 5 oge
Lo y3 W I i ol 3 b Sl alize (glas e V] ol 0315
Calig objle s o LS 1y Gate sl len S
osS Ve Sl i aVl oS il 03 cmeds Sl
[T aes o 5 15 U sl les S 5o

Lile Sl Gligolen Joloe e B Olgiear baady
a0 sokee 457 ditan SLMS 5 g9 50T Slacssle YL
3 Ao ,3 V8 35 5 S e Sae Ol Calis Ll 3 1, i
WOsSE ] s S5 1y S 5 Sske s les Y
Ole 51l o glolis Ls 55 5T 4ty 6,8 00 v 350>
LoVl JUist J gt 6,5 F2 B o glolis 55T glas &
[F] titn LOT o 5 ool 6810 55> Ols opl 51 &7 din

033 i (gl Sl Olesl 3o o ST bl
SBYEYL e sl YYY Jle s bVl 6yl 45T ol ot
OV, v oldss ol Secl 03,8 Se Olgr 53 528 AY s,
SBYFE e sl (Jle ol s emen 1 Liles ST i
0 m L 084, 5 LVl a Dl 3)lse 5 o3 AF o
osls 5 W BT adlate 55 OT 1 56 gla 58 e 51ty
4 tmes Mol Sl (S ime 53 058 o it O3S Ll
s a ly W 3T 5o Yl 5yl se Ao y3 V& e ol 5o S 65k
[0] Wlesls oz

Olﬁ\)zﬁw!udﬁbjdﬁm‘;)wd}wb_}yu
@bl 5 olazrl GLOL) o 5 03 ST S50 4
(o S o L | DLl bl 5 0ds 5528 50 6L
e SMame I (S Ol 4 OSTLST bV b o)l il
Ll [Pl 2500 ©puomn 5535 g bl o (il
s OB Gl Sl g ses b Ol Sl aady (o)l i s
3ol [V] 2,ls oldlae Gble )3 (solen oL 5 Wl o
65 @l 2l Ol 3 el gbadle 53 bVl dowe JUs!

Cucdilags 0uSiils cdrola o crodew o lEdag dhas



Pl sleolas BB iy sla 08 S /Y

3 5 Sy g Ol
Ls,Y (6,8 4 ses anlllas ol 53 1 Dl § (S W diged
I 31 (13 85 god g 238 Dy g (S548Me B 4
o3 a5 A esliul ) e YO 4 3Ll
A3 e YV ooluw 4 el laland Lgﬁfm‘}“.;
SIS (3L Blis | shaie 4 okis (Sladi pas 3 o8y
s 5 S 5 SN gl sladls s o leT 4 JEst
ol Slasein ol S ladise ol sladls s, 5
o8ams3 OT & by 45 5 (5)5T e Gyl oS (65T mer
& W5 Candy b 5 sV AY Slakia s O
55 oS p 5 5 Ay 5 Cands i 5 ALE Ry
5 oy b 53 ki sai 03 8 IS o prates slap 5 5o
S gai s Jime o5 lT & Y oyl 5 55 51 L sies
Sl Sl 555 553 o o3 ok

[10] s slebs 0h)Kan 5 Obdas (6,37 Laseis axe

badly

sde OVF slaw bt do g andllae pl 55 IS b o
g sl e (b G380 Gy 4 edend S glaady 5,Y
Ol ,gd Calidee (gl tiw jlagkate Vo 51 Ol = 5l 5 Oliasls
Gk s LS 6”TC"* WA cadle b il
CLlS 5 oy S Sn Sl eslizl L okis ) 5T e
Culex i 3168 Jgzr Jold 5 Ldd )y pime ololis
Cx. «Cx. impudicus (Cx. quinquefasciatus Jsls
> Cx. pusillus s perexiguus
2 ekides LSS Jlsl 3 ol andlls ol bl
855 3550 55 o Oben = suly 5 Olsli—le d a5 us 93
93 () Jads) Sl sl (g ylsbiae oMt Cx. pusillus

(23 3 planil Olslielgs (sla b 53 4 sl S5 (6,8 4 g

T e s oo 6l (S iy s Jlesl Dl
B slaasy G168 S5 p paiin s5b 4 L5 e adbais
Saal (61 1) psle il 5 Sl jal l oS 0,108 3G
son b ek gl el nlply il S0 ,8 JAS
3 ok S laaty 165 8 S 5 5 60,V Loy o
e oS 55 4 L £ PP Gladle b s Ok gl
bl DT S S ST GG Sl e Jelse
23,0l 5 b Gl paly Gl 2l 5 (bl 1 Sl s
ol a5 e Glagslen J 2T ulgins 5 L 1S

.)))Tu.ﬁ
W8 gy

Bk O L s Ol el tddlllae S)g0 Ol

54 ¥Y o Sl o Jled e lS 1I0 5 Colus
Cod (B0 dgb akds ) 5 ar 2 BV 5 Jld 50 aids ¥
Sl 5 T L Ok gd ol 3l 13 258 8 Sledlcas &
YOW Colue 5 e e YOV @Vl 250 5:80Ls 5 Julins
oo 53 6588 Dlawei o 2T olal sl 0 e glS
el 5 6 S 95 Shls hsh Ol gd (Fee
S o S 03 s T e e o Dby S
5 Omedl 7 A 00 el g 4 e il ladlas
55 i s g5 anlllan ol [VF] il e ol i VAV
3 (e s cadle e (Slaliugy Jals ol dilate V¢
o &S g @I5T S g Se S a5l
S oler S Gosb 4 el pladl sk Ol gl 5l >~ el s
P2 5 G8 wse WJled Jold Ol e oLl R
Ol (5,8 4 god g milin (SAOIe caiatn oy L kias
cibio o 3 oy 93 LIYAANFe s Sl b s 6,8 4sei s
3 el Jsab 53 Ks 5k 5 Okl Ller s 3 5L S

P 1 ¥ olacs V) oypa VP F Sl 5o lo (b o sle 8ISl cmuablag suSiily cdnola o oo liains 4as



0/ GllSas 5 (susan

1A= F e e Jlo ) (o) D90 Juad 93 13 Gogad Ol pguds jl 03453000 23455 (sl S5S (59,0Y (Slsl b (uSibo ) Jga

3 lbiwl slbas * slaes (1Sl

P-value Olino) = 35l Juad Olsls - gy Juob 458
Yy VoI5 AISA F/A- £ 5/0Y Cx. quinquefasciatus
-/ ¥Y Y&/ £ YA/ T v/s- £ A/5A Cx. pusillus
VY s EN/Y IRV Cx. impudicus
> /44 /5. £\ /ov Y- /5T Cx. perexiguus

Wl 0k 03, 8T Y 15 ga5
plol Ol =50l sla Juad 55 &S p g3 Zus S G305 55
b s 53 b (55T per €sa 348 YVA Sl g
685 OT 51 w5 Loys SNA L Cox. pusillus &8 35 Ol
s aly Slsl 3 o méw Aoy YAL CX. quinquefasciatus
o iie COx. quinquefasciatus &8 5N .Lsls olas!
85 55 pomen L3ls o Leh 5 by eoe Gble 53, 58
sl gro &S e 1y 5 s op i OX.pusillus
Cx.perexiguus s Cx.impudicus 8 55 3,8 .05 e
022050 Gble ad 53 . zils e adlate 93 5515 )85 p Rh
M)séf)jbgw.m.\:ﬁadfyalj\dwﬂ

Sl s o uab 93 nl 55 (Gl sad n @IT &S gl

(Sl )‘53‘3‘)3

33
30+
27
24
21
18
15
12
9
6
3-
0- T T T T T

00/ L Cx. pusillus & 8 ..z 03T par € 503 248 V¥F 5lass
Ao 3 YO/¥ L Cx. quinquefasciatus < S 5T 51 w3 dao s
isls ol s g 4 Olli-)ler dsad 53 1y (Sl o e
Cw able ys Cx. quinquefasciatus )y ;5 op pb
Gble 53 Ox. pusillus <, 5 ol 5 555l (o) (o sSs
PN PRGN I PP PR PR g
355 ke OX. perexiguus 5 Cx. impudicus &8 55
(s S0 ble 4l 55 dzdls asdle g e adlete 95 )5
Ghlie )3 IS s & cmman At Ao 687 53 pl 1 (516 500
14 503 gt o g 5 i dlas (33T S gk ol 5
alllan 5 okdideo (Gladsad S5l B S oo b 53 ) 5o

23 0besls 35l (sl fuab )3 atlate o 3 Sl i S5l

B Cx.perexiguus
HE Cx.impudicus
I Cx.pusillus

Il Cx.quiquefasiatu:

v
»

A A '

; Qsa},&f ;*’34,,9

(Ol 5 sler S FAI-1F -+ sladlo (b o Obius s chliho (sla oy J1 225300 SBGS oz ol 255 1590 oz Slsl0 . | 1903

-1 /)“o_,La.:, ) Sy 9d f’f’r‘uL@Urub_ﬁJLcéZﬁﬁ\}lc o&fﬁ/..l .';’J.AZ/_IF oSl (‘L!.a.h_)..l o Mew CJLQ;I.E.Q_T‘L[Lé



Sl sleolan BB ety sla 08 S 5/F

(ohasi) Silol 3
o
o
1

f‘ > @V 34 ),\;l

(v
»

B Cx.perexiguus
B Cx.impudicus
B Cx.pusillus

Il Cx.quiquefasiatus

HA9-1F - sladle (b Ghad Ol ped Cilis i jl aabiwe LGS s9)Y Cumex Sl R2Jg5 159I) Cumez Sl9ld . V' lsg03

RGN PR aJ)jTY )|.>y».§).> u\‘;,ma))jﬁl.i é[ﬂsJ..aﬁ

Shad Ol pgd e 3blio )3 235300 234l sS Sy ilide SS9V SGY o S 39 2ammdsS Sladiy o)V GV .Y Jgax

(Olims) 9 sy s Juad)

o ddble a ys sl Ca Lol andllas s ot (Sad go

1A= - sladle b

- e
s Q o) 'S
~ 5 = =
] =
P-value o Y = D 69,Y oK ) Slasine
> <y 32 ]
S
< ofeee . . . o sl
Voo .. e 5. Cdge ol ) 93
< ofeee) . . . Y. sl B
ol Curdy
[N Yoo Yoo Y. oSle
< ofeee) . f. . Y. Diniogs 09 _
RS Jidgy Curdy
Voo S Voo Ve Uiegs b
< /oo f. f. o \. J5
s, Y. b, Y. dwls
e £
. Y. . A 6.,.;’,
< ofeee . [ X3 . f. ).\S _
ol Caiss
Yoo O Voo 7. alad
< o/ee . . f. Y. @U—‘*T
. . X Y. alw Ao e . .
S )95 )9 Cardy
Voo Voo \. f. alw
< /oo Yoo Yoo e D b _
ol 5 £95
. . S S (5 oo

P 1 ¥ olacs V) oypa VP F Sl 5o lo (b o sle 8ISl cmuablag suSiily cdnola o oo liains 4as



V/ oL Kes 5 (stran

@odaze Jolse SU Cow Ol Gble e dile (iss
Cx. o350 candllas opl 53 ok ololis cbaw & syl Ll 3
YL Cwnl I eses Cilag L I quiquefasciatus
35 @l 3l Lol 36 Ol sew 68 ol Ll 5
ol comomat ol 0 dd w6 s S e 5 (S pmeme S bl
L o) S Einl 5 g 5 s s ST Jomiley 65
.MOQ—?ﬁ‘fﬂ)}Q}‘mwdud)w}“\s})\b
IS 5 ol ) g eobsd Dl sgd 53 b ol oLl
S o ST s e £ 56 S 10 0T Comar
Cx. 5 Cx. quinquefasciatus s, Ob jen 5 s>
AL wsls gadmie bYs Llg e oKy &K s pusillus
oo ; glst b Cx. quinquefasciatus <N\ s,8 ;L
Ol 65 ol a (ooils 5 o T Lol o354 s50Y
e s op pl ol gl S L HUS 55 b e
4 o ailie Jasd ¢ g ME b w208 o) 1 (36
SIS el IR L eoT (plasd 558 sla il
A el S b (g1l S e oy 5 S5 s Sogline
S 3ie (sla i 53 b ST eslinal ol gliE mle S 68
a3 e EalS 5 s el ol 663315 leb 4 ot )
LS onl oY slasly s ol w5y sy 2 e Slallas
A8 S 0T w jod 2l 5 (65 Gres S y3 4 Ll o

[IV-14]
G 45 S5 s eddedalie glacalis 5 Lol

b o el (S O Calitbes bl 3 0o oS (glaaiy

S Y ey Londs adllas oyl o

s a8 5 adlhs 5,5 S54ST e sla iz
baolas 5 gl 5o ke LS g,y Sl s S
g5 Sobs P<e/e01) Wlos gy (gobolms oMl (gl yls
Floked ST e S oY Gl saY oK
Cx. 458 5,Y andllan 3 50 slawi & o 31l axils (g l5kine
ool ) bS53 1y 4l o i quinquefasciatus
A& 2 sl s aLa S ol en 5 L 65,Y
G312 sl Cx.impudicus < 8 5, poen 55 48 5L
bl 45; gl s SBls gy 3y 6‘“"&%’,} Y
Ly 13 gslln a3 (S5 Ll s b o) Sl
wlllas 3550 50Y SLE S (K581 Gl e plo Conds
SIS Slattie (man ol 0l 03 )3T ¥ gl 5
odids odend S (gla aly Calts slaai € (59,Y slawY
Olls Gyl sla b 55 s Ol g Caliies (glatius |
Olojon 5 g o 51l o035 5T V Jsddm 53 Oltews 3 5 5wl
(st ot ey caslllan 3550 650N SaaY s 4l glag)Y
Cx. pusillus 5 Cx. quinquefasciatus s\as & 4 by
oS Cx. perexiguus 5 Cx. impudicus s\ss S .34

(Y’J;A?)w\:wjj:)jﬁébbjsbquﬁ)w
Z . .
S S s 9 S

Ol gs 53 Culex glaazy Jlglp 5 @l6S &

—1E s Sadle b Ghed Ol it Cilie Gblio 13 53umdsS Cilie S4sS 9,0 Olojod Jguiam wlebs 159,Y culled Slojon ¥ Jor>

1¥44

Cx perexiguus. Cx. impudicus Cx. pusillus Cx. quinquefasciatus S95Y sy slass LS Sl
A £ X% \A Cx. quinquefasciatus

\. 3 s 10 Cx. pusillus

Y f ¥f \V Cx. impudicus

q f s \F Cx. perexiguus

-1 /)’o_)La.:,A ) oJJJf’f’fuL@Urub_ﬁJLoéZﬂ/s}lc S5 .

Cucdilags 0uSiils cdrola o crodew o lEdag dhas



el slgslan J3U iy sla G S S 3/A

kns0L gl oyl gy M s DT 5 S e LS 0
s Cx. quinquefasciatus _-\s 6»@ 5 Sl 5
el Ol 5 BB OT (VL (5,685

Slads sldw ‘5;45}‘.5 eSS s Lol
A o ) Sldlle s W15 e dle dsb 53 (513 45 s
5y sble 45 Cx. pipiens &8 ol adlba ;s .das i3
9 Jolsl o &S Jlo js i cdalie 5gd Oliw g )
Joasl Ol 53 48 o S 1) 68 ) (YIA) OLKes
Cx.pipiens ;5 (V1) 01, 5 gded » 5 L3S 3,2
L3S BS demlpg s 4 dSeS 55 48 sl
Camdgn ol 51 30 Sl S sl opl [YVGYY]
ol addllas 53 (gl pd sl ('5 e I
i3 15 Cx. pIpiens S z 3 Oloj Sl (e &8 5L
S5 i Aile  Glul 5 Jaomean 5 sla)lid LSk sl
3 Sl b Gl Comer (I3 o5 25 oS0
S8 Sl p 5 oS 5 p 15 n (BT 3 p g 3l oLzl
Oer 5 dom i gl (e gl ASL S8 5T as
Cx. perexiguus « sls 5l 3 5Ly Ok g2 53 (Y41V)
68 pl ol andlas 45 &S Sy oyls 1y Slgl b op e
b o 4 Ll 5 o gl ) [YF] 5ls OLES |y Slsl 3 o 2aS
05 Slie gLty Jaowews § slaylis mﬁ\ (o3l r
(Y 12) O,0n 5 LSl ¢ opioman 23 98 0315 S Ol g 55
sl o VG lyls |y COx. perexiguus « 3 o Ol ;3T 5o
Oliw g 55 &8 b 3 ek5 S 5)S ol adbate ys gla 8
[YF] sl 1y Slsl 3 o 2eS 68 ol s

2 S bS5l s (S JlSS 5 (SK5 else
e N T Y TR
sV 850 Cx. quinquefasciatus wsb \ss S
Ogee Sy ol 8 L)l asee Lol 3 51 ams b b
Sl 53 15 0T sl 5 03 oo MlSS (850 &

Wl ool gasoT 5 ol Ll i 5,8 S5 codame Jolse
S Sy 53 bl 25 (S O n 5 Sush clos s
adlos 53 S Jo S s Wl ks e & Sl
swa S Cx. quinquefasciatus 5 Cx. pusillus ,s\>
(YN OLer 5 sabs sy Ssd Ok gd yo LI
Cx. (Cx. tritaeniorhynchus (Cx. pipiens a8
s Ochlerotatus caspius (Cx.modestus sinaiticus
D8 sLe VB s ka8 o 5 wls Ol gew |, Culiseta
Sals opl LS plulis ol addlas 55 &S (s ST 5,18
3 st Ol g o sl sadBl Ll 2 1 (AU Sl S
e 5101l 53 o planil Slalllas [17] 5L o sla OV
568 WY 0Lk s 0L 5 LI5S sla ek
(YA9) o 53 OLSen 5 ole 5 (Y00 0) gl ul s ol Kes
Lol 5 55 OT (lasd 558 o Sy Connl 5 Son
Sulse 47 Wlesls Ol Oladsss cpl . Lyls ASE aaty o,V
o= 03 Sl A8 T sl s 5 50508 PH cles wile
S e Ll ey 9,V gal 5 iy 6l Laes S 03 e
Sl ful sk 4 L5 o Lalyy ) &S5 (S b
G Sl e (sl o 51 6, Kk 5 86 J 287 (61 5350
[IV-14] 08 oSS asy
23 ootr A T e ChS 5 Lol g8 (b
o) 53Cx. quinquefasciatus « 8. s s saks g6 S S 5
odkaslis a5 s “5J5TC". 390 9 51> oo ;5 anlllae
w53 5 $35Y Saelans s £l b OT YU sl i3lo D58
Cx. YU Slslp Wlg o S opl ol Ssline ST
LR S ao g 1y i sd Oliw gd 5 quinguefasciatus
A gl 45 el 43 (Y019) 0K 5 Glaas (g9 0 andlas
Cx. quinquefasciatus |, Culex > slaais I do)s
Y Gel&aus e [Yr] 5l Cillan cis o3 S 5518

b STy (omd Lol Jols ol andlas 3 4,8 oyl

P 1 ¥ olacs V) oypa VP F Sl 5o lo (b o sle 8ISl cmuablag suSiily cdnola o oo liains 4as



N OblKas 5 (sran

Sl Coles L a8 il o SKij wlidio jho a2iy 45 (Gl
(D 0t 555 (S ot S 55 588 (SUAS slo Dol S o
5390 -0G b L 5158l 5 sl sk S 0 ke o5

A& | > IRAJUMS.REC.1399.816 31 uS”

céupﬂ.ﬁ:’
I s g g il 53 ()l 4 S Alie O iy 5

;J‘LAOJ‘JLQJJTC&?-)&ﬁ)}:Lg‘ﬁ-‘:L;w4.>.=iv\.>"
A3 Wlie s e hlps s b esls JIUT 12l eyl
Ao s G ilps s s1b Sl ueYiae

AJL&AJJVU«J&}iélﬂ|ﬁ&)%b)§6&iﬁb}5>c
0315 ow ywd

Q)ﬂ)b}@‘)ﬁyJL&AJM:M}J}L&@)‘J

Aad e B L

-1 /)’o_)La.:,A ) oJJJf’f’fuL@Urub_ﬁJLoéZﬂ/a}lc S5 .

b o Bes g d Bl oyl as e Ll el
Ao r OBl g 8 cpl 6 & Cl 555 5 (S5 ok
YO dins ey gy (S5 e« e 5sbe
allae b il adllas 3 g 3590 Ghls oli) Cals [Y5
Cx. 0T ;5 &S O 50,0 53 (O0FY) 0L 5 adla >
Cx. hortensis 5 &5 -, ;0\sl 5 quinquefasciatus
Cx. G513 55 plie mmls 4 ot cdizbls 1) 513 o S
[F] ol o Gl anlllae 53 095 45 5) quinquefasciatus
Ol g 53 b s Sl o (Sani g anllls
Cx. Jols CulexX _ui> 5l 4o 65 gz s plsil s
Cx.perexiguus (Cx.impudicus «quinquefasciatus
Cx. 5 Cx. pusillus « 5,5 sl |, Cx. pusillus
Ol sl sy ba S o 5008l 5 quinguefasciatus
glsl b YL <, 5 Cx. quinquefasciatus < s\s
Cx. pusillus \, LI\ 0T slas,Y 53505 6,Y oo
Culex (slaazy S5 3 A5 L e 2as5, cal S o o oo
(St s b 0T LLs,1 5 o156 slagsylem Uil o
al alas oS Ol e (gt Ol g 5> OSB @ dile
5 O Oyl 55 Kos slatags b amlie 305 oasl
LOT Olg e & 3l Ol @l S S5y 1y plbcals
Sl LEd (15 1t g5 Shgy ol £ 5 ¢ ool Lasl b 4 1)
andllan ol eolgin 3ls S (S5 Jolse 5 amncins
doaty ool St 5T ae) 5o ST Slidos o5
S slin 2l es,Y o5 oy e sl iy (S5ledingy
Sl S5 bbby Sllllas plail 5 b 2STs 2 4
S o ASTG adlate 3 B g6 S

@‘b).@

oo A (.Jls. .\;)\wmjlf wlbobly Jol= tags ol

Cucdilags 0uSiils cdrola o crodew o lEdag dhas



il (slesslas U ey (sl 558 SN

References

1. Rozendaal JA. Vector control: methods for use by
individuals and communities. Geneva: World Health
Organization; 1997.

2. Paquette S-J, Simon AY, Xiii A, Kobinger GP,
Shahhosseini N. Medically significant vector-
borne viral diseases in Iran. Microorganisms.
2023;11(12):3006.

3. Jaberhashemi S-A, Azari-Hamidian S, Soltani A,
Azizi K, Dorzaban H, Norouzi M, et al. The fauna,
diversity, and bionomics of culicinae (Diptera:
Culicidae) in Hormozgan Province, Southern Iran. J
Med Entomol. 2022;59(3):987-96.

4. AsmareY, Wale M, Adem S. Larval anopheles species
composition and diversity at different habitats and
seasons of Gondar Zuria District, Ethiopia. J Trop
Med. 2022;2022:9767155.

5. Venkatesan P. WHO World Malaria Report 2024.
Lancet Microbe. 2025;6(2):¢92.

6. Manouchehri A, Zaim M, Emadi A. A review of
malaria in Iran, 1975-90. ] Am Mosquito Control
Assoc. 1992;8(4):381-5.

7. Norouzinejad F, Ghaffari F, Raeisi A. Epidemiological
status of malaria in Iran, 2011-2014. Asian Pac J
Trop Med. 2016;9(11):1055-61.

8. Khammarnia M, Setoodehzadeh F. Malaria outbreak
in the Southeast of Iran in 2022. Health Scope.
2023;12(1):e135310.

9. David MR, Dantas ES, Maciel-de-Freitas R, Codego
CT, Prast AE, Lourengo-de-Oliveira R. Influence
of larval habitat environmental characteristics on
culicidae immature abundance and body size of adult
Aedes aegypti. Front Ecol Evol. 2021;9:626757.

10. Bashar K, Rahman MS, Nodi IJ, Howlader AlJ.
Species composition and habitat characterization of
mosquito (Diptera: Culicidae) larvae in semi-urban
areas of Dhaka, Bangladesh. Pathog Glob Health.
2016;110(2):48-61.

11. Grech MG, Manzo LM, Epele LB, Laurito M,
Claverie AN, Luduefia-Almeida FF, et al. Mosquito
(Diptera: Culicidae) larval ecology in natural habitats
in the cold temperate Patagonia region of Argentina.
Parasite Vectors. 2019;12(1):214.

12. Sofizadeh A, Shoraka HR, Mesgarian F, Ozbaki
GM, Gharaninia A, Sahneh E, et al. Fauna and larval
habitats characteristics of mosquitoes (Diptera:
Culicidae) in Golestan Province, Northeast of Iran,

2014-2015. J Arthropod-Borne Dis. 2018;12(3):240-
251.

13. Hanafi-Bojd A, Vatandoost H, Oshaghi M, Charrahy
Z, Haghdoost A, Sedaghat M, et al. Larval habitats
and biodiversity of anopheline mosquitoes (Diptera:
Culicidae) in a malarious area of Southern Iran. J
Vector-Borne Dis. 2012;49(2):91-100.

14. Statistical Center of Iran. Country divisions. Tehran:
Iran’s National Statistics Portal; 2021.

15. Azari-Hamidian S, Harbach RE. Keys to the adult
females and fourth-instar larvae of the mosquitoes of
Iran (Diptera: Culicidae). Zootaxa. 2009;2078:1-33.

16. Navidpour S, Vazirianzadeh B, Harbach R, Jahanifard
E, Moravvej S. The identification of culicine
mosquitoes in the Shadegan wetland in southwestern
Iran. J Insect Sci. 2012;12:105.

17.Nikookar SH, Fazeli-Dinan M, Azari-Hamidian
S, Mousavinasab SN, Aarabi M, Ziapour SP, et al.
Correlation between mosquito larval density and
their habitat physicochemical characteristics in
Mazandaran Province, Northern Iran. PLoS Negl
Trop Dis. 2017;11(8):e0005835.

18.Ghanbari M, Rakhsh Khorshid A, Salehi M,
Hassanzehi A. The study of physical and chemical
factors affecting breeding places of Anopheles in
Iranshahr. Tabib-e-Shargh, J Zahedan Univ Med Sci.
2005;7(3):€94940.

19. Abai MR, Saghafipour A, Ladonni H, Jesri N,
Omidi S, Aczari-Hamidian S. Physicochemical
characteristics of larval habitat waters of mosquitoes
(Diptera: Culicidae) in Qom Province, Central Iran. J
Arthropod Borne Dis. 2015;10(1):65-77.

20.Dehghan H, Sadraei J, Moosa-Kazemi SH,
Abolghasemi E, Solimani H, Nodoshan AJ, et
al. A pictorial key for Culex pipiens complex
(Diptera: Culicidae) in Iran. J Arthropod-borne Dis.
2016;10(3):291-302.

21. Barghamadi Z, Moosa-Kazemi S, Pirmohammadi M,
Shekarpoor H, Ramiyan N. Mosquito species diversity
(Diptera: Culicidae) and larval habitat characteristics
in Kohgiluyeh and Boyer-Ahmad Province-2012.
Armaghane Danesh. 2014;19(1):67-77.

22.Moradi-Asl E, Hazrati S, Vatandoost H, Emdadi D,
Ghorbani E, Ghasemian A, et al. Fauna and larval
habitat characteristics of mosquitoes (Diptera:
Culicidae) in Ardabil province, Northwestern Iran. J
Health 2018;9(3):259-66.

23.Hanafi-Bojd AA, Soleimani-Ahmadi M, Doosti
S, Azari-Hamidian S. Larval habitats, affinity and
diversity indices of Culicinae (Diptera: Culicidae) in

P 1 ¥ olacs V) oypa VP F Sl 5o lo (b o sle 8ISl cmuablag suSiily cdnola o oo liains 4as



W/ G llSas 5 sasan

Southern Iran. Inter J] Mosq Res. 2017;4(2):27-38. [Diptera: Culicoidea (Meigen, 1818)] in the Eastern
24.Paksa A, Sedaghat MM, Vatandoost H, Yaghoobi- and Western regions of India. Inter J] Mosquito Res.

Ershadi MR, Moosa-Kazemi SH, Hazratian T, et 2022;9(1):105-9.

al. Biodiversity of mosquitoes (Diptera: Culicidae) 26.Khan S, Simons A, Campbell LM, Claar NA, Abel

with emphasis on potential arbovirus vectors in East MG, Chaves LF. Mosquito species diversity and

Azerbaijan province, Northwestern Iran. J Arthropod- Abundance patterns in plots with contrasting land

Borne Dis. 2019;13(1):62-75. use and land cover in Bloomington, Indiana. J] Am
25.Kachhawa G, Charan SK, Chouhan B. Comparative Mosquito Contr. 2024;40(2):81-91.

study of species composition, diversity of mosquitoes

-1 /Yo_)La.:, ) Sy 9d f’f’r‘uﬁ.su:nﬁrub_ﬁ_)buﬁsz_)g/a}lc AKJL;/J :;’J.J/._IP oSl (‘L!.a.h_)..l o Mew CJLQ;I.E.}_T‘L[Lé



