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Abstract: Objective To investigate the species composition and population dynamics of mosquitoes in Lhasa, Tibet, China, so
as to provide scientific evidence for the surveillance, prevention, and control of mosquitoes and mosquito-borne diseases in this
city. Methods Representative research sites were selected based on geographical distributions in Chengguan District in Lhasa.
Adult mosquitoes were collected by bed net traps, labor hour method, and light traps in 2009, 2012, and 2013. The trapped
mosquitoes were initially identified according to morphological criteria. A proportion of them were examined using a multiplex

PCR assay for species confirmation. Results Mosquitoes in Lhasa comprised the subspecies of Culex pipiens complex and
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Armigeres subalbatus, with subspecies of Cx. pipiens complex as the dominant species. The mean mosquito density monitored by
bed net traps was 19.57 mosquitoes per net-hour in 2009 and 3.06 mosquitoes per net-hour in 2012; there was no significant
difference in mosquito density between research sites in different years (F.,=0.934, P>0.05). The mean mosquito density
monitored by labor hour method was 62.10 mosquitoes per person-hour in 2009 and 7.90 mosquitoes per person-hour in 2012;
there was no significant difference in mosquito density between research sites in different years (F,,=0.874, P>0.05). The mean
mosquito density monitored by light traps was 1.47 mosquitoes per trap-hour in 2012 and 0.20 mosquitoes per trap-hour in 2013;
there was no significant difference in mosquito density between research sites in different years (F, ;=1.503, P>0.05). A
hundred and five mosquitoes captured in 2012 were identified by multiplex PCR, of which 36 (34.29% ) were homozygous
subspecies of Cx. pipiens complex, while 69 (65.71%) were hybrids. Conclusion Mosquitoes of Cx. pipiens complex subspecies
are established in Lhasa, and the population density was relatively low in recent years, indicating that the risk of mosquitoes and

mosquito-borne diseases exists in Lhasa. Therefore, surveillance and risk assessment should be conducted to provide a basis for
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decision-making in the control of mosquitoes and mosquito-borne diseases in this region.
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Table 1 The research sites for mosquito density in Lhasa, Tibet

AR LEEUIRES A5 PR R B AV W (m) Jr i
2009 UNS727S JRRX P CDCAEE X 29°39’ 682" N, 91°07' 433" E 3650 Ak
NI SEFAARBRE A il 29°39' 582" N, 91°07' 151" E 3650 g
N/ ARKX VU CDC [ 12k 29°39' 566" N, 91°07' 361" E 3650 At
JE X Tk CDC X 29°39’ 682" N, 91°07' 433" E 3650 b
2012 UNS72ES JRRX VU3 CDC 29°39' 682" N, 91°07' 433" E 3650 Pl
UNT TERARERA 29°39' 582" N, 91°07' 151" E 3650 g
N/ ARX PUj CDC [ Tigkk 29°39' 566" N, 91°07' 361" E 3650 Zrdt
JE RIX VU3 CDCAETIX 29°39' 682" N, 91°07' 433" E 3650 Rk
171 SO R7N JERIX [apEaliE e 29°39' 164" N, 91°07' 398" E 3650 Y
P CDCAFEE X 29°39' 682" N, 91°07' 433" E 3650 At
M5 FS BT S 4 IX 29°29' 307" N, 91°08' 872" E 3650 IR
FIFRAtIX 29°39' 284" N, 91°07' 867" E 3650 R
I IX 29°39' 429" N, 91°05' 375" E 3650 [iiiE]4
2013 171 5O RPN JE RIX P CDCAFEE X 29°39' 682" N, 91°07' 433" E 3650 b
JnFEFEIX 29°39'429" N, 91°05' 375" E 3650 iRl
VU by e 29°38' 834" N, 91°05' 075" E 3650 [N
M5 I 5T S8 4 X 29°29' 307" N, 91°08’ 872" E 3650 R
HIRAtIX 29°39’ 284" N, 91°07' 867" E 3650 N
~ A= RUTA ) 29°40" 513" N, 91°06' 742" E 3650 [iiiE]4
UNTT| s
SEFARBEA il 29°39' 582" N, 91°07' 151" E 3650 g
S RIS IR VAR 29°43'708" N, 91°05' 088" E 3900 [LE[d
Yk E M IR S IRV 29°43' 642" N, 91°05' 045" E 3900 [iE]

VB A R S 2 B4
1.2 AEZ I E RANESUTE  ONIKIEE T /N
bR

12,1 iFmCT s B OR G & EE vk i
HU)(GB/T 23797 —2009) FRiFE kT v b 47 . B IULT %

FCA I 2% g 2% (R 7 R AR AT PR DA T
SN EVAE PR RS LTS-MO2; & J . T /N il s % K
360~380 nm, TR 21 W) o #3506 U5 AN kE
IR AT A5, TR 1.5 mo ARIERLBE T H %



- 202 - o E A A 2 K il 2435 2014 4F 6 A 45 25 55531 Chin J Vector Biol & Control, June 2014, Vol.25, No.3

], 50T 2EE 5 12 h(20:00—08:00) . 452K
PEEBARICT I AURR B S 2 4 e I il
SR R AXGE . THREAR

iR b 2
FASCEF ] > ATk
122 AMgiFEE R BRCORTRA Y I IE
H) (GB/T 23797 —2009) 1 AMKFIESE T . BERRIC
16 ol iR WA, 7 A0 PRI 25 A b B0 A R I (LA -
TR 80 em X 80 em, JIEHP 150 em X 150 em, 5 150 ¢m)
PRisokEFE, R PO EE , [k T ZEE T 25 em.
VA E TR A I, DL T4 FL 3l M I 25 T F T 2 28
b, P94 H 19:00 7T 4h,24:00 450, Bk i i
BRI 2 . HEA.

BTN
BOHRAL x O T
123 ANTU/NERE  HH Sl WSS 78RR D ) 1 5
15 min. FARECH A Lol A LS Far 2Tt g, B
HHE L RTINS Ry B
13 WREZ RHAESESSTFEREHSEENIT
Ko B IE, FHIE A 2F 05 X 4l 3K A0 B0 A 25 56
T o BEICAS [ PR AT A — 2 L) 1) g L, 922 ] Smiith 55
ST 1Y I T 2 I R AR il 2 56 7 S R £ 8 PCR 3
P/ NG = 577 5 e B O
14 FrAbKk e o A7 BCHE B IR A0 A T HCR
SPSS 17.0 #11 Excel 2007 4% 1f . % JH General linear
model (GLM ) XA [a] A543 AN ] b DX 1) 0% B iHEA T 4811
5HTe P<0.05 WZESFAGITFE L,

2 55 R

JTVREEE/UT -h) )=

NAFEEE /(M -h) )=

2.1 BAPERBAPREMR 2000—20124FRIEH T
WM 2 )& 48, 73 AR RIS 24 PR (Culex pipiens
pipiens Linnaeus, 1758) EWEZIL(Cr. pipiens quinquefasciatus
Say, 1823) IR ERL (Cx. pipiens pallens Coquillett, 1898)
I I BT s [Armigeres subalbatus (Coquillett, 1898) )
PRI, JE PO 6 2H e T Ao Sy r % Tl A 34
A, L B HU B2 52 (65.71%) (R 2) 6

R2 PR 2012489 R A 4 2 1 PCR SEE 451
Table 2 Results of multiplex PCR identification
of Cx. pipiens complex in Lhasa, Tibet in 2012
WO T e e i 20 RE BB KRGS
kg e 2l B RE C5 TG Tag
(H) (H) RO B e LR
VOB ECEESE 141 20 6 0 0 8 0 2 4
PUjE CDC 25 3 0 0 30 0 0 0
HyPRatx 177 4 5 0 8§ 22 1 4 4
3 0
3 1

St X 306 38 2 9 11 8 5
& 3 649 105 13 20 41 14 13
A R E AR AR T BETT AR A4

22 WEE

22,1 AMEESUEE 2009 4 R0 2012 4= KI5 1
ST s B R 8.09 H/(k < h) (3) . A A,
2009 4F P4 CDC A58 XS0 B fe =i ok 52.80 /(T +h)
() AT 27 AR AR el M8 P eI, o 111 /(b -h) o AS
EE RN R WN | §7 3R VG a3 v e i e
B (F,,=0934,P>0.05).

3 20094 H1 2012 AR BETTAS R JE A A A58 e 1

Table 3 The mosquito density monitored by bed net traps
at different sites of Lhasa, Tibet in 2009 and 2012
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Table 4 The mosquito density monitored by labor hour method
at different sites of Lhasa, Tibet in 2009 and 2012
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Table 5 The mosquito density monitored by light traps at different sites of Lhasa, Tibet in 2012 and 2013
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