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2EMHFWLYHV��7KLV� VWXG\�DLPHG� WR�GHWHUPLQH� WKH� VSHFLHV� FRPSRVLWLRQ� DQG� EHKDYLRUDO� FKDUDFWHULVWLFV� RI�
PDODULD�YHFWRUV�LQ�WKH�IRUHVW�KDELWDW�RI�.URQJ�1D�FRPPXQH��%XRQ�'RQ�GLVWULFW��'DN�/DN�SURYLQFH�

6XEMHFWV�DQG�PHWKRGV��$�FURVV�VHFWLRQDO�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG� LQ�2FWREHU�������WDUJHWLQJ�
DGXOW�IHPDOH�$QRSKHOHV�PRVTXLWRHV�FROOHFWHG�IURP�IRUHVW�KDELWDW�DURXQG�ERUGHU�JXDUG�VWDWLRQV�LQ�.URQJ�
1D�FRPPXQH�

5HVXOWV��A�total�of�12�Anopheles�species�were�identi¿ed,�including�two�primary�malaria�vectors-Anopheles�
GLUXV�DQG�$QRSKHOHV�PLQLPXV�DORQJ�ZLWK�VL[�VHFRQGDU\�YHFWRUV��$Q��GLUXV�ZHUH�REVHUYHG�WR�GLVSOD\�VWURQJ�
DQWKURSRSKLOLF�WHQGHQFLHV��ELWLQJ�ERWK�LQGRRUV�DQG�RXWGRRUV��ZKLOH�$Q��PLQLPXV�ZHUH�REVHUYHG�WR�VKRZ�
SUHGRPLQDQWO\�]RRSKLOLF�EHKDYLRU�ZLWK�RFFDVLRQDO�KXPDQ�ELWLQJ��%RWK�VSHFLHV�H[KLELWHG�SHDN�ELWLQJ�DFWLYLW\�
EHWZHHQ�������DQG�������DQG�ZHUH�DFWLYH�WKURXJKRXW�WKH�������������SHULRG��7KH�PRVW�GRPLQDQW�VSHFLHV�
ZHUH�$Q��SKLOLSSLQHQVLV�����������$Q��PLQLPXV�����������DQG�$Q��PDFXODWXV����������

&RQFOXVLRQV��It�is�necessary�to�develop�adaptive�and�context-speci¿c�vector�control�strategies�to�mitigate�
PDODULD�WUDQVPLVVLRQ�LQ�IRUHVWHG�ERUGHU�UHJLRQV�
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Malaria� remains� a� signi¿cant� vector-borne�
GLVHDVH� FDSDEOH� RI� FDXVLQJ� RXWEUHDNV� DQG� KLJK�
PRUWDOLW\�� 7UDQVPLVVLRQ� RFFXUV� SULPDULO\� WKURXJK�
WKH�ELWHV�RI�IHPDOH�$QRSKHOHV�mosquitoes�infected�
ZLWK� 3ODVPRGLXP� SDUDVLWHV�� ,Q� 9LHWQDP�� D� WRWDO�
of� 64�$QRSKHOHV� species� have� been� identi¿ed,� of�
ZKLFK�$Q��GLUXV��$Q��PLQLPXV�� DQG�$Q�� HSLURWLFXV�
DUH� UHFRJQL]HG� DV� WKH� SULPDU\� PDODULD� YHFWRUV�
>�@��7KH�GLVWULEXWLRQ� DQG�DEXQGDQFH�RI�$QRSKHOHV�
VSHFLHV� YDU\�DFURVV� UHJLRQV�� GULYHQ� E\�HFRORJLFDO�

DQG�HQYLURQPHQWDO�IDFWRUV��,Q�UHFHQW�\HDUV��FOLPDWH�
FKDQJH� KDV� DOWHUHG� YHFWRU� GLVWULEXWLRQ�� VSHFLHV�
FRPSRVLWLRQ�� DQG� YHFWRULDO� FDSDFLW\�� WKHUHE\�
complicating� malaria� transmission� dynamics� [6].�
7KXV�� HQWRPRORJLFDO� LQYHVWLJDWLRQV� RI� $QRSKHOHV�
VSHFLHV� FRPSRVLWLRQ� DQG� EHKDYLRU� DUH� HVVHQWLDO�
for�guiding� region-speci¿c,� evidence-based� vector�
FRQWURO�VWUDWHJWLHV�

'DN�/DN�SURYLQFH��ORFDWHG�LQ�9LHWQDP¶V�&HQWUDO�
+LJKODQGV�� LV� UHFRJQL]HG� DV� RQH� RI� WKH� FRXQWU\¶V�
major�malaria-endemic�regions.�Within�this�province,�

1JX\HQ�4XDQJ�7KDLï��+RDQJ�+DL�3KXFð�
1JX\HQ�7LHQ�7DLñ��1JX\HQ�+RQJ�1JX\HQ��

<�%XQ�7RDQ�1LH���'R�1JRF�7KX\ï�
1JX\HQ�7LHQ�&XRQJï��1JX\HQ�.LHQ�&XRQJï�

��������������������������������������������������������/H�7UDQ�.KDQKï
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.URQJ�1D�&RPPXQH�LQ�%XRQ�'RQ�'LVWULFW��'DN�/DN�
3URYLQFH�� KDV� FRQVLVWHQWO\� UHSRUWHG� KLJK� PDODULD�
incidence� in� recent� years.� Situated� in� the� core�
]RQH�RI�<RN�'RQ�1DWLRQDO�3DUN��WKLV�DUHD�SURYLGHV�
RSWLPDO� HQYLURQPHQWDO� FRQGLWLRQV� IRU� $QRSKHOHV�
mosquitoes� to� thrive.� Additionally,� the� commune�
ERUGHUV�&DPERGLD��ZKHUH�%RUGHU�*XDUG�XQLWV�DUH�
VWDWLRQHG�� 7KHVH� IDFWRUV� FROOHFWLYHO\� HOHYDWH� WKH�
ULVN�RI�PDODULD�WUDQVPLVVLRQ��7R�GDWH��VWXGLHV�RQ�WKH�
GLVWULEXWLRQ�DQG�EHKDYLRUV�RI�$QRSKHOHV�VSHFLHV�LQ�
WKLV�UHJLRQ�UHPDLQ�VFDUFH�

7R� LQIRUP� PDODULD� SUHYHQWLRQ� DQG� FRQWURO�
VWUDWHJLHV� IRU� ERUGHU� JXDUG� WURRSV� DQG� ORFDO�
UHVLGHQWV��WKLV�VWXG\�ZDV�FRQGXFWHG�WR�LGHQWLI\� WKH�
VSHFLHV�FRPSRVLWLRQ�DQG�EHKDYLRUDO�FKDUDFWHULVWLFV�
RI�PDODULD�YHFWRUV�LQ�WKH�IRUHVW�KDELWDW�RI�.URQJ�1D�
&RPPXQH�� %XRQ� 'RQ�'LVWULFW�� 'DN�/DN� 3URYLQFH��
9LHWQDP�

���68%-(&76�$1'�0(7+2'6

�����6XEMHFWV

$Q�HQWRPRORJLFDO�VXUYH\�WDUJHWLQJ�DGXOW� IHPDOH�
$QRSKHOHV� mosquitoes� was� conducted� in� forest�
KDELWDWV� DURXQG� ERUGHU� JXDUG� VWDWLRQV� RYHU� IRXU�
FRQVHFXWLYH�QLJKWV�DW� WKH�HQG�RI� WKH� UDLQ\�VHDVRQ�
in�October�2023.

�����0HWKRGV

-�Study�design:�cross-sectional�descriptive�study.

-�Sampling�methods:

��+XPDQ�GRXEOH�QHW��+'1��PHWKRG��7ZR�+'1�
WUDSV� ZHUH� GHSOR\HG� HDFK� QLJKW�� RQH� LQGRRU� DQG�
RQH�RXWGRRU��DW� OHDVW�����P�DSDUW��(DFK� WUDS�ZDV�
PRQLWRUHG�E\�D�FROOHFWRU�IURP�������WR�������

+�US-CDC�light�trap�(LT)�method:�Four�LTs�were�
GHSOR\HG�HDFK�QLJKW��WZR�LQGRRUV�DQG�WZR�RXWGRRUV�
(at�least�100�m�apart)�from�from�18:00�to�06:00�the�
IROORZLQJ�GD\�

+� Cattle� shed� (CS)� collection:� Each� night,�
mosquitoes� were� collected� around� cattle� sheds�
XVLQJ�D�PRXWK�DVSLUDWRU�E\�D�FROOHFWRU�� IURP�������
WR�������WKH�IROORZLQJ�GD\�

-�Specimen�processing�method:�Each�collected�
VSHFLPHQ� ZDV� SUHVHUYHG� LQ� D� ���� P/� (SSHQGRUI�
tube�with�silica�gel�for�desiccation.�Specimens�were�
WUDQVSRUWHG� WR� WKH� 0LOLWDU\� ,QVWLWXWH� RI� 3UHYHQWLYH�
Medicine� and� identi¿ed� using� morphological�
characters�based�on�standard�taxonomic�keys�[4].

-� Ethics� approval:�All� collectors� were� provided�
with� personal� protective� equipment� (mosquito-
proof� head� coverings,� long-sleeved� clothing,�
gloves,�etc…)�to�avoid�mosquito�bites�and�malaria�
exposure.

-�Data�analysis:�processed�and�analyzed�using�
Microsoft�Excel�2016.

���5(68/76

�����6SHFLHV�FRPSRVLWLRQ�RI�$QRSKHOHV�PRVTXLWRHV

7DEOH� ��� 6SHFLHV� FRPSRVLWLRQ� RI� $QRSKHOHV�
PRVTXLWRHV�LQ�WKH�IRUHVW�KDELWDW�RI�.URQJ�1D

1R� 6SHFLHV 4XDQWLW\ 5DWH���

� $QRSKHOHV�DFRQLWXV
 � ����

2 $QRSKHOHV�EDUELURVWULV
 23 2.68

� $QRSKHOHV�GLUXV

 � ����

� $QRSKHOHV�MDPHVL �� ����

� $QRSKHOHV�NDUZDUL 6 ����

6 $QRSKHOHV�NRFKL �� 1.16

� $QRSKHOHV�PDFXODWXV
 156 ����6

� $QRSKHOHV�PLQLPXV

 282 32.8�

� $QRSKHOHV�SHGLWDHQLDWXV � ��

�� $QRSKHOHV�SKLOLSSLQHQVLV
 322 �����

�� $QRSKHOHV�VLQHQVLV
 � ����

12 $QRSKHOHV�YDJXV
 �� ����

7RWDO ��� ���

1RWH��

��SULPDU\�YHFWRU��
��VHFRQGDU\�YHFWRU�>��@�

$� WRWDO� RI� ���� DGXOW� IHPDOH� $QRSKHOHV�
mosquitoes�were�collected�belong� to�12�species.�
$PRQJ�WKHUH��WKHUH�ZHUH�WZR�SULPDU\�YHFWRUV��$Q��
GLUXV�DQG�$Q��PLQLPXV)�and�six�secondary�vectors�
�$Q��DFRQLWXV��$Q��EDUELURVWULV��$Q��PDFXODWXV��$Q��
SKLOLSSLQHQVLV�� $Q�� VLQHQVLV� DQG� $Q�� YDJXV��� $Q��
SKLOLSSLQHQVLV� ZDV� WKH� PRVW� GRPLQDQW� VSHFLHV�
(37.49%)�followed�by�$Q��PLQLPXV�(32.83%),�and�
$Q�� PDFXODWXV� (18.16%).� Other� species� were�
accounted�for� less�than�3%�of�the�total,� including�
$Q��GLUXV�(0.81%,�n�=�7).

�����%HKDYLRUDO�FKDUDFWHULVWLFV�RI�PDODULD�YHFWRUV

-�Host�preference:�The�majority�of�specimens�
were� collected� using� CS� method� (88.01%),�
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followed� by� the� LT� method� (9.20%)� and� the�
HDN� method� (2.79%).� Eleven� species� were�
collected� using� the� CS�method,� including� one�
primary�vector�and�six�secondary�vectors.�The�
/7� PHWKRG� FDSWXUHG� ��� VSHFLHV� �LQFOXGLQJ� ��

primary� and� 6� secondary� malaria� vectors),�
ZKHUHDV� WKH� +'1�PHWKRG� FROOHFWHG��� VSHFLHV�

(including� 2� primary� vectors� and� 3� secondary�
YHFWRUV��

$Q�� GLUXV�was� exclusively� collected� using�HDN.�
,Q�FRQWUDVW��$Q��PLQLPXV�ZDV�FROOHFWHG�E\�DOO�WKUHH�
methods,� in� which� the� CS� method� was� the� most�
eႇective� method,� accounting� for� 83.33%� of� the�
specimens,�followed�by�the�LT�method�(13.48%)�and�
the�HDN�method�(3.19%).�Secondary�vectors�were�
dominantly�collected�by�the�CS�method,�accounting�
for�55.56%�to�94.23%�of�the�collected�specimens�of�
HDFK�VSHFLHV��ZLWK�ORZHU�SURSRUWLRQV�ZHUH�REWDLQHG�
using�the�LT�and�HDN�methods�(0-33.33%).�

7DEOH����0DODULD�YHFWRUV�DFURVV�VDPSOLQJ�PHWKRGV

1R� 9HFWRU
6DPSOLQJ�PHWKRGV

7RWDO
+'1 /7 &6

� $Q��DFRQLWXV
 - 3�(33.33%) 6�(66.67%) �

2 $Q��EDUELURVWULV
 - 3�(13.04%) 20�(86.96%) 23

� $Q��GLUXV

 7�(100%) - - �

� $Q��PDFXODWXV�
 - 9�(5.77%) 147�(94.23%) 156

� $Q��PLQLPXV

 9�(3.19%) 38�(13.48%) 235�(83.33%) 283

� $Q��SKLOLSSLQHQVLV
 5�(1.55%) 15�(4.66%) 302�(93.79%) 322

� $Q��VLQHQVLV
 1�(11.11%) 3�(33.33%) 5�(55.56%) �

� $Q��YDJXV
 2�(15.38%) 2�(15.38%) 9�(69.23%) ��

7RWDO 24�(2.79%) 79�(9.20%)� 756�(88.01%)� ���

-�Indoor�and�outdoor�activity�behavior:

7DEOH����0DODULD�YHFWRUV�GLVWULEXWLRQ��LQGRRU�YV��RXWGRRU�FROOHFWLRQV

1R� 9HFWRU
+'1 /7

,QGRRU 2XWGRRU 7RWDO ,QGRRU 2XWGRRU 7RWDO

� $Q��GLUXV

 3�(42.86%) 4�(57.14%) � - - -

2 $Q��PLQLPXV

 3�(33.33%) 6�(66.67%) � 16�(42.11%) 22�(57.89%) ��

� $Q��SKLOLSSLQHQVLV
 2�(40.00%) 3�(60.00%) � 4�(26.67%) 11�(73.33%) ��

� $Q��VLQHQVLV
 - 1�(100%) � - 3�(100%) �

� $Q��YDJXV
 - 2�(100%) 2 1�(50.00%) 1�(50.00%) 2

6 $Q��DFRQLWXV
 - - - - 3�(100%) �

� $Q��EDUELURVWULV
 - - - 1�(33.33%) 2�(66.67%) �

� $Q��PDFXODWXV�
 - - - 2�(22.22%) 7�(77.78%) �

7RWDO 8�(33.33%) 16�(66.67%) 24 24�(32.88%)� 49�(67.12%)� ��
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The�HDN�method�collected�¿ve�VSHFLHV�RI�PDODULD�YHFWRUV��$PRQJ�WKHP��WKUHH�VSHFLHV�ZHUH�UHFRUGHG�
indoors,�while�all�¿ve�species�were� recorded�outdoors.�For� the� two�primary�vectors,�$Q��GLUXV�DQG�$Q��
PLQLPXV,�a�higher�proportion�of�specimens�was�collected�outdoors� (57.14%�and�66.67%)� than� indoors�
(42.86%�and�33.33%).

Meanwhile,�¿ve�VSHFLHV�ZHUH�FROOHFWHG�LQGRRUV�DQG�VHYHQ�VSHFLHV�ZHUH�FROOHFWHG�RXWGRRUV�XVLQJ�WKH�/7�
PHWKRG��$Q��PLQLPXV�was�more�frequently�collected�outdoors�(57.89%)�than�indoors�(42.11%).�Similarly,�
all�other�vectors,�except�for�$Q��YDJXV��ZHUH�DOVR�FROOHFWHG�LQ�KLJKHU�SURSRUWLRQV�RXWGRRUV��UDQJLQJ�IURP�
66.67%�to�100%.�

Overall,�malaria�vectors�were�observed�to�favor�outdoor�activity�rather�than�indoor�activity�in�both�HDN�
DQG�/7�PHWKRGV

-�Biting�time�of�malaria�vectors�using�HDN:�$Q��GLUXV�was�observed�to�exhibit�early�evening�activity�from�
19:00-20:00,�peaking�at�20:00-21:00�(0.38�mosquitoes/collector/hour),�activity�persisting�until�00:00.

$Q��PLQLPXV�was�observed�to�begin�biting�from�18:00-19:00,�peaked�at�20:00-21:00�(0.38�mosquitoes/
FROOHFWRU�KRXU���DQG�UHPDLQHG�DFWLYH�XQWLO�������

$Q��VLQHQVLV�observed�to�be�active�from�20:00-21:00,�with�a�biting�rate�of�0.13�mosquitoes/collector/hour.�
$Q��YDJXV�was�detected�as�active�at�18:00-19:00�and�20:00-21:00,�with�a�biting�rate�of�0.13�mosquitoes/
FROOHFWRU�KRXU��$Q��SKLOLSSLQHQVLV�peaked�at�20:00-21:00,�with�a�biting�rate�of�0.25�mosquitoes/collector/
KRXr,�the�highest�recorded,�and�remained�active�until�23:00-00:00.

)LJXUH����%LWLQJ�WLPH�RI�PDODULD�YHFWRUV�E\�+'1�
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-�Biting�time�of�malaria�vectors�by�CS:

)LJXUH����%LWLQJ�WLPH�RI�PDODULD�YHFWRUV�E\�&6�

At� the� CS� collection,� $Q�� PLQLPXV� exhibited�
host-seeking� behavior� throughout� the� surveyed�
period,�starting�at�18:00-19:00,�peaking�at�19:00-
20:00� with� a� biting� rate� of� 18.50� mosquitoes/
FROOHFWRU�KRXU�� DQG� JUDGXDOO\� GHFOLQLQJ� WKHUHDIWHU��

WKRXJK� LW� UHPDLQHG� SUHVHQW� XQWLO� ������� $Q��

EDUELURVWULV�peaked�at�18:00-19:00�with�a�density�
of� 1.25� mosquitoes/collector/hour,� followed� by� a�
decreasing� trend,�yet�persisted�until�23:00-00:00.�
$Q��PDFXODWXV�DQG�$Q��SKLOLSSLQHQVLV�initiated�host-
seeking� at� 18:00-19:00,� peaking� at� 19:00-20:00,�
with� biting� rate� of� 10.25� and� 17.25� mosquitoes/
FROOHFWRU�KRXU��UHVSHFWLYHO\��%RWK�VSHFLHV�UHPDLQHG�

active� until� 23:00-00:00.� $Q�� VLQHQVLV� DQG� $Q��
YDJXV�were�observed�to�be�active�at�18:00-19:00,�
absent� during� the� following� two� hours� (19:00-
21:00),�and�reappeared�from�21:00-23:00.

���',6&866,216

����6SHFLHV�FRPSRVLWLRQ�RI�$QRSKHOHV
This� survey� identi¿ed� 12� $QRSKHOHV� LQ� WKH�

IRUHVW� KDELWDW� RI� .URQJ� 1D� &RPPXQH�� %XRQ� 'RQ�

'LVWULFW�� 'DN� /DN� SURYLQFH�� 7KLV� VSHFLHV� GLYHUVLW\�

exceeds� that� reported� by� N.V� Dung� (2023)� at� Ia�
'RP�FRPPXQH��'XF�&R�GLVWULFW��*LD�/DL�SURYLQFH��

RI� ZKLFK� �� $QRSKHOHV� VSHFLHV� ZHUH� UHFRUGHG�

including�2�primary�malaria�vectors�($Q��GLUXV�DQG�
$Q��PLQLPXV��DQG���VHFRQGDU\�PDODULD�YHFWRUV�>�@��

The� two� study� sites,� located� approximately� 70km�
DSDUW�� ERWK� FRQVLVW� RI� GHFLGXRXV� EURDGOHDI� IRUHVW��

Our�survey�consequently�revealed�four�species�not�
SUHYLRXVO\� QRWHG� LQ� 1�9� 'XQJ¶V� VWXG\�� +RZHYHU��

$Q��VSOHQGLGXV��ZKLFK�ZDV�FROOHFWHG�LQ�1�9�'XQJ¶V�

VWXG\��ZDV�QRW�UHFRUGHG�LQ�RXU�VXUYH\�
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According� to� P.V�Quang� et� al.� (2023),� a� study�
conducted� at� the� Ea� So� Nature� Reserve,� Ea� So�
Commune,� Ea� Kar� District,� Dak� Lak� province� -�
approximately� 100� km� from� our� research� site� -�
identi¿ed�13�$QRSKHOHV�species,�including�2�primary�
malaria�vectors�and�6�secondary�malaria�vectors,�of�
ZKLFK����VSHFLHV�RYHUODS�ZLWK�WKRVH�UHFRUGHG�LQ�RXU�

VXUYH\�>�@��7ZR�VSHFLHV��$Q��NDUZDUL�DQG�$Q��NRFKL��

ZHUH� GRFXPHQWHG� LQ� RXU� VXUYH\�� EXW� DEVHQW� IURP�

3�9�4XDQJ¶V� UHVHDUFK��&RQYHUVHO\��$Q��VHSDUDWXV��

$Q��MH\SRULHQVLV��DQG�$Q��WHVVHOODWXV�ZHUH�UHSRUWHG�

LQ�3�9�4XDQJµV�VWXG\�EXW�ZHUH�QRW�GHWHFWHG�LQ�RXUV��

7KH�SDWWHUQV�RI�$QRSKHOHV�GLVWULEXWLRQ�KLJKOLJKW�WKH�

GLYHUVLW\� RI� $QRSKHOHV� VSHFLHV� LQ� RXU� VWXG\� DUHD�

DQG�DGMDFHQW�UHJLRQV��1RWDEO\��WKH�SUHVHQFH�RI�WKH�

SULPDU\�PDODULD�YHFWRUV�$Q��GLUXV�DQG�$Q��PLQLPXV�

DFURVV� WKUHH� GLVWLQFW� VLWHV� XQGHUVFRUHV� WKHLU�

ZLGHVSUHDG�GLVWULEXWLRQ�LQ�WKH�&HQWUDO�+LJKODQGV�

3UHYLRXV� VWXGLHV�� VXFK� DV� '�0� &XRQJ� HW� DO��

(2010)�and�X.Q�Nguyen�et�al�(2019),�have�identi¿ed�
$Q��GLUXV� DV� D� SULPDU\�PDODULD� YHFWRU� LQ�9LHWQDP��

DWWULEXWHG�WR�LWV�VWURQJ�DQWKURSRSKLOLF�EHKDYLRU�DQG�

FDSDFLW\�WR�WUDQVPLW�PDODULD�SDUDVLWHV�>����@��*LYHQ�

LWV�SUHIHUHQFH�IRU�IRUHVW�KDELWDWV��WKLV�PDODULD�YHFWRU�

is� closely� associated� with� the� concept� of� “forest�
malaria”� in�Vietnam.�The�presence� of�$Q��GLUXV� LQ�
WKH�IRUHVW�KDELWDW�RI�.URQJ�1D�VXJJHVWV�DQ�HOHYDWHG�

PDODULD� ULVN�� SDUWLFXODUO\� IRU� PLOLWDU\� SHUVRQQHO�

stationed�there�who�work�extensively�in�the�forest.�
Furthermore,� the� co-occurrence� RI� $Q�� PLQLPXV��

DQRWKHU�SULPDU\�PDODULD�YHFWRU�LQ�9LHWQDP��DORQJVLGH�

six� secondary� vectors� in� the� area,� heightens� the�
PDODULD�ULVN�IRU�ERWK�VROGLHUV�DQG�ORFDO�UHVLGHQWV�LQ�

WKH�UHJLRQ�

�����%HKDYLRUDO�FKDUDFWHULVWLFV�RI�PDODULD�YHFWRUV

7KH�$QRSKHOHV� GLUXV� was� collected� exclusively�
XVLQJ�WKH�+'1�PHWKRG�DQG�ZDV�QRW�FDSWXUHG�ZLWK�

either�the�LT�or�CS�methods.�This�¿nding�provides�
VWURQJ� HYLGHQFH� RI� WKH� DQWKURSRSKLOLF� EHKDYLRU�

RI�$Q�� GLUXV��7KLV� UHVXOW� LV� FRQVLVWHQW�ZLWK� VWXGLHV�

E\�7�.�1DP�DQG�'�0�&XRQJ�HW�DO��ZKLFK�LQGLFDWHG�

WKDW� $Q�� GLUXV� SUHIHUV� IHHGLQJ� RQ� KXPDQV� RYHU�

OLYHVWRFN�>����@�

,Q� FRQWUDVW�� $Q�� PLQLPXV� ZDV� SUHGRPLQDQWO\�

collected�using�the�CS�method�(83.33%),�with�only�
16.67%� of� specimens� captured� using� the� HDN�
method.�These�¿ndings�indicate�a�primarily�zoophilic�
IHHGLQJ� SDWWHUQ�� WKRXJK� $Q�� PLQLPXV� UHWDLQV�

WKH� FDSDFLW\� WR� ELWH� KXPDQV� XQGHU� RSSRUWXQLVWLF�

circumstances.� The� host-seeking� behavior� of� $Q��
PLQLPXV� REVHUYHG� LQ� WKH� IRUHVW� KDELWDW� RI� .URQJ�

Na� commune� is� aligns� with� the� ¿ndings� of� N.V�
Dung�(2023),�who�documented�greater�abundance�
and� biting� density� of� this� species� using� animal-
baited� traps� (n� =� 39;� 1.63� mosquitoes/collector/
hour)�compared�to� the�HDN�method� (n�=�15;�0.63�
mosquitoes/collector/hour)� [8].� Similar� patterns�
were�reported�by�D.M�Cuong�et�al�(2010)�in�Truong�
Xuan� Commune,� Quang� Ninh� District,� Quang�
%LQK�3URYLQFH��ZKHUH�$Q��PLQLPXV�ZDV�DOVR�PRUH�

frequently� captured� using� animal-baited� traps��
(n�=�14)�than�the�HDN�method�(n�=�5)�[7].

%RWK� $Q�� GLUXV� DQG� $Q�� PLQLPXV� ZHUH�

observed�to�exhibit�higher�outdoor�biting�activity�
WKDQ� LQGRRU� DFWLYLW\�� LQGLFDWLQJ� SUHGRPLQDQWO\�

exophagic� behavior.� Several� secondary� vector�
VSHFLHV�� LQFOXGLQJ� $Q�� SKLOLSSLQHQVLV�� $Q��

PDFXODWXV�� $Q�� EDUELURVWULV�� DQG� $Q�� YDJXV��

ZHUH� DOVR� REVHUYHG� WR� GLVSOD\� ERWK� LQGRRU�

DQG� RXWGRRU� IHHGLQJ� EHKDYLRUV�� ZLWK� D� JUHDWHU�

tendency� toward� exophagy.� 7KLV� SUHYDOHQW�

exophagic�behavior�(i.e.,�preference�for�outdoor�
ELWLQJ�� PD\� UHGXFH� WKH� SURWHFWLYH� HIILFDF\� RI�

NH\� PDODULD� FRQWURO� PHDVXUHV�� VXFK� DV� LQGRRU�

residual� spraying� (IRS)� and� insecticide-treated�
QHWV��,71V���1HYHUWKHOHVV��ERWK�SULPDU\�YHFWRUV��

$Q��GLUXV�DQG�$Q��PLQLPXV��UHWDLQ�VRPH�GHJUHH�

RI� HQGRSKDJLF� EHKDYLRU� �L�H��� LQGRRU� ELWLQJ���

Consequently,�strict�adherence�to�ITNs�use�and�
the�periodic�application�of�IRS�remain�essential�
IRU�HIIHFWLYH�PDODULD�SUHYHQWLRQ�DQG�FRQWURO�

Furthermore,�both�primary�malaria�vectors�were�
observed�to�initiate�host-seeking�activity�early�in�the�
evening� (18:00-20:00),� with� peak� biting� intensity�
occurring� between� 20:00� and� 21:00.� These� peak�
DFWLYLW\� SHULRGV� RYHUODS� ZLWK� WLPHV� ZKHQ� PLOLWDU\�

SHUVRQQHO�DQG�ORFDO�FRPPXQLWLHV�HQJDJH�LQ�RXWGRRU�

activities,� thus� reducing� the� protective� eႈcacy�
of� IRS� and� ITNs.� The� sustained� presence� of�$Q��
GLUXV� DQG� $Q�� PLQLPXV� WKURXJKRXW� WKH� HYHQLQJ�

(18:00-24:00)� further�heightens� the� risk� of�malaria�
WUDQVPLVVLRQ�� SDUWLFXODUO\� DPRQJ� %RUGHU� *XDUG�

personnel�active�during�these�hours.�These�¿nding�
aligns�with� those�of�N.X�Quang�et� al� (2019),�who�
UHSRUWHG� WKDW� WKH� SHDN� ELWLQJ� DFWLYLW\� RI�$Q�� GLUXV�

DQG�$Q��PLQLPXV�RFFXUV�GXULQJ� WKH�HDUO\�HYHQLQJ��

speci¿cally�between�21:00-23:00�and�20:00-21:00,�
respectively�[2].



� -RXUQDO�RI�0,/,7$5<�0(',&,1(��1XPEHU�������������

7KH�SHDN�ELWLQJ�GHQVLW\�RI�$Q��GLUXV�LQ�WKH�IRUHVW�

KDELWDW�RI�.URQJ�1D�&RPPXQH�ZDV�UHFRUGHG�DW������

mosquitoes/collector/hour,�exceeding�that�reported�
LQ� ,D� 'UHK� &RPPXQH�� .URQJ� 3D� 'LVWULFW�� *LD� /DL�

Province�-�another�high�malaria�transmission�area�
-�where�the�density�was�0.25�mosquitoes/collector/
KRXU� >�@��7KLV� HOHYDWHG�ELWLQJ� GHQVLW\� XQGHUVFRUHV�

WKH�KHLJKWHQHG�SRWHQWLDO�IRU�PDODULD�WUDQVPLVVLRQ�LQ�

WKH�IRUHVW�KDELWDW�RI�.URQJ�1D�FRPPXQH��SUHVHQWLQJ�

a�signi¿cant�risk�to�both�military�personnel�and�local�
FRPPXQLWLHV�

���&21&/86,216

This�study�documented�12�$QRSKHOHV�VSHFLHV�LQ�
WKH�IRUHVW�KDELWDW�RI�.URQJ�1D�FRPPXQH��LQFOXGLQJ�
WZR� SULPDU\� PDODULD� YHFWRUV� �$Q�� GLUXV� DQG� $Q��
PLQLPXV)� and� six� secondary� vectors.� $Q�� GLUXV�
was� observed� to� exhibit� strong� anthropophilic�
EHKDYLRU��ZKLOH�$Q��PLQLPXV�ZDV�REVHUYHG�WR�VKRZ�
D� ]RRSKLOLF� WHQGHQF\�� ZLWK� RSSRUWXQLVWLF� KXPDQ�
ELWLQJ�� %RWK� VSHFLHV� ZHUH� SUHGRPLQDQWO\� DFWLYH�
between�18:00�and�24:00,�with�peak�biting�activity�
occurring�between19:00�and�21:00.�These�¿ndings�
underscore�the�necessity�for�adaptive�and�context-
speci¿c�vector�control�strategies�aimed�at�mitigating�
RXWGRRU� PDODULD� WUDQVPLVVLRQ� LQ� IRUHVWHG� ERUGHU�
UHJLRQV�
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