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HE BH MIUARE BN AARECR A | K RR R RO T R AL, DA 547 M X 2
HUSSCEE 6 TAE, Ak TELmrR R RIS X3 B 7 AW, 2022—2024 4EA4F 4—11 A5 A R HE
WOTIRFF ARSI, T 2023 4F 6—9 H RJHHIG PCR 4T 3 000 H 4 I 8 W7 i R el , 455
2022—2024 4, BN T AR L AR BOE BT 153 B, HERMEL 20 336 H, RS B 132.92 K/
(T - %), %2 N 6B 19 Fh, 19 E KR E S Lutzia chiangmaiensis WSC A T X T A A
B EIONZR & P, PR3ISOR Ay B2 I 15 345 1 (75.46% ) , HROh =R 1 824 L (8.97%) |, #
BRI 408 2 (6.92%) FHh4AE4ZEC1 026 B (5.05%) . AFEBFNETT B HA 22570, 6—9 H
WL AT B R A, BT AR R RS ISR SRR G Bh e I 6, 6. 7 R Hy iR{A
PEBCR B IRAEME, BT 10 AR A 23 ETHER, 3 000 HF T & b i a i 4 o v, &ie B
LIRS PR, BB, R 5—9 A CMRERE GG IR, B s R M ) 1 i 155 A I
LR B A
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ECOLOGICAL AND ETIOLOGICAL SURVEILLANCE OF
MOSQUITOES IN THE HONGHE WETLAND OF TENGZHOU
CITY, SHANDONG PROVINCE FROM 2022 TO 2024

MA Xi-wen' SHEN Yan' ZHANG Shi-ben’ LIU Yan® CAI T()ngz* WANG Xue-junz*
(1. Tengzhou Municipal Center for Disease Control and Prevention, Tengzhou 277500, Shandong, China;
2. Shandong Provincial Center for Disease Control and Prevention, Ji’ nan 250014, Shandong, China;

3. Tengzhou Binhu Town Health Center, Tengzhou 277500, Shandong, China)

Abstract Objective To investigate the species composition, seasonal variation, and virus—carrying status of
mosquitoes in the Honghe Wetland of Tengzhou City to better control local mosquito vectors. Methods Seven
surveillance sites were established in different scenic spots of the wetland, and ecological monitoring was carried
out monthly from April to November each year using the light—trapping method. From June to September 2023,
a total of 3 000 Mansonia uniformis mosquitoes were tested for flaviviruses using the nested PCR method. Results
From 2022 to 2024, a total of 153 mosquito trap lamp - nights were deployed in the Honghe Wetland, and 20
336 female mosquitoes were captured, with an average density of 132.92 mosquitoes/lamp - night. The
mosquitoes were identified as belonging to 19 species across 6 genera. Among them, Luizia chiangmaiensis was
identified for the first time in mainland China, and similarly for Anopheles pullu, Culex inatomii, and Aedes togoi
in southern Shandong Province. The dominant species was Ma. uniformis (15 345, 75.46%) , followed by
Culex tritaeniorhynchus (1824, 8.97%) , Coquilleitidia ochracea (1408, 6.92%) , and Anopheles sinensis (1

026, 5.05% ). The peak period of adult mosquito activity was from June to September. The seasonal variations

Wk H . 2025-01-10; & [THH: 2025-06-06
* WAEVEH . E-mail; 227 bmfzs@ 126. com; Z5E caitong] 996@ sina. com
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in the density of the different mosquito species differed, with the peak periods of Cq. ochracea, An. sinensis,

Ma. uniformis, and Cx. tritaeniorhynchus being in June, June, July, and August, respectively. The density of

Cx. pipiens pallens was consistently low, showing an upward trend in October only. The 3 000 Ma. uniformis

mosquitoes were negative for the three viruses tested. Conclusions The mosquitoes in the Honghe Wetland of

Tengzhou City are rich in species composition and high in density. Because of a possible risk of transmission of

Japanese encephalitis and malaria in the period between May and September, comprehensive mosquito control

measures need to be strengthened in the Honghe Wetland of Tengzhou City.

Keywords Density; Population composition; Seasonal decline; Virus carriage; Monitoring
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Table 1 Species composition and population density of adult mosquitoes in Honghe
Wetland of Tengzhou City from 2022 to 2024

FHiAR M A R

el SUINTAT MR
() X Number of captured female mosquitoes and constituent ratio (individuals, %)
No. of %))
7 No. of captured Density e N . . .
Year lamps o dle (individuals/ B L |
(lamp - . . . x L Coquillettidia  Cx. pipiens
night ) ‘mosjq}ntoes la.mp : M. uniformiss tritaeniorhynchus An. - sinensis ochracea pallens Other
(individuals)  night)
2022 39 5928 152.00 4629, 78.09% 586, 9.89% 284, 4.79% 315,5.31% 39, 0.66% 75, 1.27%
2023 59 6 734 114.14 4904, 72.82% 608, 9.03% 319, 4.74% 545, 8.09% 173, 2.57% 185, 2.75%
2024 55 7 674 139.53 5812, 75.74% 630, 8.21% 423, 5.51% 548, 7.14% 163, 2. 12% 98, 1.28%
i:; 153 20 336 132.92 15345, 75.46% 1824, 8.97% 1026, 5.05% 1408, 6.92% 375, 1.84% 358, 1.76%
x2 BMNAEEHIFRHSIHERL
Table 2 Mosquito species surveyed in the Honghe Wetland in Tengzhou
& et LUEPNGRER/ € ST VR CHRE
Genus Mosquito species First report in Chinese Mainland First report in Southwest Shandong
JESUR Culex REVEBL Culex pipiens pallens
ZHTEEEML Culex tritaeniorhynchus
T ZERL Culex bitaeniorhynchus
FEFEW Culex (Lutzia) halifaxia
YR EML Culex ( Lutzia) fuscanus
XI/NFES Culex modestus
HSEFEML Culex vagans
IS Culex mimulus
PR E I Culex pseudovishnui
FE & FEWL Culex inatomii *
Culex (Lutzia) chiangmaiensis *
ISR Aedes HEUTHI Aedes albopicuts
JRAIL Aedes vexans
KSR Aedes togol *

S Mansonia
2 WUR Anopheles

W B I Mansonia uniformiss
FRAEFE I Anopheles sinensis

T BRYR I Anopheles pullu
AT Coquillettidia ochracea
IXPLBT I Armigeres subalbatus

IR Coquillettidia
BA[ISCIR Armigeres

R 3 2022-2024 F B T LLFER R A TE KRS
Table 3 Seasonal fluctuation of adult mosquitoes in the
Honghe Wetland of Tengzhou City from 2022 to 2024

AEfy A4} Month

Year 4 5 6 7 8 9 10 11

2022 0.60 41.00 165.00 364.86 196.33 107.29 - -
2023 0.29 75.58 145.00 366.50 190.43 175.83 23.86 8.00
2024 1.33 61.00 205.71 408. 00 238. 00 142. 14 29.43 10. 86

A—ERFR, YEICKT 1 T AE S 10 W5 DGR
ACR XM A SRR AR RCR AR .
FTRE S IR H I KX 52 i A 5, Kb, Lutzia
chiangmaiensis A "1 | Bl B U IE O R AL
FE RS P AR & B 0 C7E B 1 b X 4R 0
Lutzia chiangmaiensis 2833 ¥ Z5 % ( Phanitchakun
et al., 2019) SorFHY2E W ERIN, HEFR IR
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EERRAENE | RO A AW ShsUK B AT RE
B Tl SR AT A, AR SR PR T Ry
/AT A SO 6] o 5 B2, AR A DB 4
AINFIEE R g T RIOULIN A AR, R b DL B
W, BRI e R AR = G R A I
ft, g Rigny ) (H 4 RECRFHKAAA—
e (1), X5 I K R
ORTAT R =5 Ay £ 75 i LA SISO A 3% > 1 22 S A7
Ko TR Ay M A A R S K A AR
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- WRAAJEI Culex pipiens pallens

- AR EERL Culex tritaeniorhynchus
== W B UL Mansonia uniformis

== BRI Anopheles sinensis

= F ML Coquillettidia ochracea
-6~ HAbWCFr Other

=B 43 Total
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240 E/Ahﬂ
60 1
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X 40
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0
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KE(A)
Time (Month)

Mosquito density [individuals/(lamp-night)]

Bl B T 20 AE R 2022—2024 AR AT IS
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Fig. 1 Seasonal fluctuation of the density of different
mosquito species in Honghe Wetland of Tengzhou

City from 2022 to 2024

=
&
g 500
= - 2022
'_é“/ 4004 2023
Xz 2024
22 300-
ze
SE 2001
=
§-§ 100
5
2 0=
; 4 5 6 7 8 9 10 11
£ HE(A)

Time (Month)

2 20222024 47 H T4 4t AN )
AR BCREE T K
Fig. 2 Seasonal fluctuation of the population density of
overall mosquitoes in the Honghe Wetland of Tengzhou

City from 2022 to 2024
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FEPRAL, ERRTHIX, H S e ok 22 ik
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FWE, 1997), RN S 20N K
R AFTE B3 1Y IE # 5& 5& & ( Mansfield,
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