” g
vRemawidy frlnemanienamnieiSuushag

AT

a v Y] d
NIRRT VaHY
S8
TA59IMTIVYT09

Nocturnal activity of Phlebotomine sand flies (Diptera:Phychodidae)

in Phitsanulok province
< a a o aw 4' I
ﬂﬁﬁﬂ‘H1‘W£’|ﬂﬂiﬁl!!ﬁzuﬁﬂﬂlﬂdiuﬁlﬂfjﬂﬂﬂﬂi;T'I%JTiﬂE‘IJ‘H

) a = s W A
W]‘H:ﬁuﬂﬁﬂmﬂﬂmﬂ “!uwmnmﬂwynﬂan

Tag A3. SnHan wadal uaznue

NQAIMEY 2554



Vaemynemidy fnauasenaminitiduuvennd

T

Ty Uavhn R2553B056

a v LY d
51mmmimﬂaunauyim

TasamMsIdaLs 09

Nocturnal activity of Phlebotomine sand flies (Diptera:Phychodidae)

in Phitsanulok province
=X a a v tg c'l [
ﬂ1iﬂﬂ‘lsﬂ‘l/‘lt]ﬂﬂi‘ﬁllmzuﬁﬂﬂli’)\ﬁuﬂl6811’]518]‘1]%1’13115%1&1]14

wrzihlsnavaite lwadsviativalan

W W v

AMMZEIVE FINA
1. a3 $pHon wada AwInmansmsunng  urINENUSAIS
2. WEYNEUT a3 AlENTMansuaiou uvInedunting
3. 3.A3.910 02 YA ANTNIMaAsUAToY NIINduNHAn

@f3nulnsams)

auay g NBINUITLNHINGIABUIIAIF



a13181304 (Table of Contents)

UNAALD
Executive Summary
dy -~ W
IHDHW NIUIY
YN (Introduction)
. g {d 9
AMINUNIUITTUNT TN/ TUNA (information) NNYIVDY
g o av . .
Fan1szaanuoa Insan1339 (Objectives)
ABAUTUNTIVY (Material and Method)
=
WNAN1IANET (Result)
a 4 " < “ @
ANTITHHNANTANY (Discussion)
= ;
a31wamsAnE (Conclusion)
YOIAUDUUY (Recommendation)
ONAT01909 (References)
naanssulsenia
9 9 LY Ayw 4; a o <
ﬂ'JWilﬂ']'JTTu'I@]'IﬁJG]'J‘B'JﬂLWE)ﬂi%LﬁJuWﬂﬁ'ILi%ﬂ]@ﬁiﬂﬁﬂiﬂi
Output 1 1dv1nTAsans

MANUIN

. A A aa J a
Manuscript ‘Vlﬁx‘iLWE]@]‘WSJ‘WGlu’Jﬁ’dHHWH'l‘lﬂﬁ

VI

XI

32

65

63

69

70

73

74

75

76

0



a135UQYA1319 (List of Tables)

v
[

P a o ~ 9 3 Qy
15199 1 Nnas I uaan 15 lumsnusudesnse

D.

a v 1 T I~ Qy
A15197 2 Ananunthnlslumsnusudesnse

d' o A0 4 4 g 2
MINN 3 wﬂﬂamummauwmﬂﬁi’ﬂumsmmmlatmﬁw

D

~ Ay A o v o Qy v W
A5 4 woanwneden s lumsinusuresnite lasldiuanueas I
118¢ Human landing capture

Aav v o 3 4 1
M3 5 wnanladaditumiens (cow-baited traps)
Av A o o 3 < Ay v »
M3 6 Nianwnedun 14 unsinuiuneens1wTaold Human landing capture
139N 7 mumﬁvmsuNaﬂmw‘nﬂﬂw"lﬂmwmﬂwnmﬂum"lvﬂuwuﬂﬂw
&1 ooy agoiineuion uonaume dauridou
ANMAUT 2553 faAoUNNIIAY 2554

v v v v v v
A15199 8 uveITUHBENT NN lananuadunudnuee I lununth

v
o

{ o @ { { :: 1 4
i1 NNy LazanUNNBAUNYT ALARDUAUAIWUT 2553
2K A
DUABUNNIIAY 2554
:.:' o ‘: :/l Ao o 9}d‘ U :’
M3190 9 NueTUNBENIENIHUANanTY IdN11 (uendImILAg)
v
a a @ 1 o
0. 1HUNL1519 0. Wygy 1an LoNaUIWA AUEIADUNNAINUS 2553
=2 A
DUABUNNIIAW 2554
‘:' o Qy A’f Ao o Sld' U :’
M13199 10 nvesTuresnswnamuananiu 1dnth (uensmag)
v
9. 1HuNzY519 2. Wuglan uenamuriana Ao
o d
AUAINUS 2553 DUADUUNIINY 2554
v v £ [ v
=1 a a =) Y IS YA o
MINAN 11 siavessuresn wmelonauananiulanth (uondinuag)
v
9. 1uwz1519 3. Wegy lan LenamuFIIA1 AUARDY
v d
AUATUS 2553 DUABULNI AN 2554
v v v ' v
M3190 12 uuvesudeeneisnuanandulugwnase. uuzisa
Y
a Y 1 @ d
9. Wy9y lan LuNA WA ALEIADUNNNIWUT 2553
2 A
DUABUNNIIAY 2554
v E4 v [ v
M3190 13 Sruvedsudesnseianuanansuludwues o, unzilia
Y
a ' @ ' [V 4
2. Wygy lan LenaINEIINT ALUAIRDUANNIWNUTS 2553

=K A
DUADUNNIIAN 2554

11

11
11

12

12

33

34

35

36

37

38

39



a131/8yA1319 (List of Tables)

' v v v v
15197 14 wiaveasudeenswmaenanuanandu 1 lud e
v
0. iuuza19 0. Wuey Tan LoAAINEINIAT AUAADY

AUAIUT 2553 flufouunsiny 2554

v '
=

(] £ 4 v v
a13199 15 $uvessudesneianuanansuluaaunveuie,
v v
(MeusndIReU-t1A17) 0. HUNz1l519 9. Wegylan
9y
@ 1 v
LONAUINA AAUARDUANAINUS 2553 DUADUNNIIAN 2554
v v Y v v '
a13197 16 $anvessudosneianuanandy luaaunveuion
vy v
(Meusnifeu-§1a1) 0. Huwzls19 9. Wyalan
9
' @ 1 o d
LONANAINIAT AUAIRDUANNINUT 2553 DufounNIIAN 2554
d' =) a’l =1 3 ciw Y Y d' 1 ai
a13199 17 siiavessudooniomaiioiauananiu ldluaouivieaiion
14 v
(MouenduAou-§1A17) 0. tiuuzilse o, Wvelan
E4
[} @ 1 @ J
LOAMNTININ AIARDUANATRUT 2553 DUADUUNIIAY 2554
& 0 S & 4o o 404
M13190 18 Swnvesiurosnsenmuananiyluanuivieunsd
g’ A oy a a
(MeupniAeu-§1a17) 0. Huwzls1a 9. Wuglan
o ' { o 3 ' @
HONMUALNUANEITI AAUARBUNUAMUS 2553 DUABUNNTIAN 2554
v v v ' v
a5199 19 $uanvessuresnsiauandniulufiinerde thuye a. Ty
v
0. uNz519 2. Auey Tan enauwa Audiey
V4
AUATRUT 2553 DufouunsIny 2554
~ o Ay os: Ao o A o @ 9/ 9
A13199 20 SuIuvessUHBENIENIMUANANTU TuNine IRy Tue @, 1Y
¥
o, 11uuzls1e 9. Wuey Tan LonmueIana AadiaoY
v
AUATRUT 2553 Bufoununsiny 2554
~ a Qy ~ a’.ll Ao o 9 A o [ 9/
a13199 21 wilavessudosnsemeiionanuananiulalunineids 1y
a1, Thuyge 0. diuuzlse o, Wve lan Lenauaanm
v
@ 1 o J
AaUARBUANAINUT 2553 DufoununsIny 2554
4 A 4 o o gq A L A0 4 do o
M3h 22 guingiuazanududuing luiuinth aomnineuns) wasnnnedy
9y
@ 1 o d
AaAIRDUANAINUS 2553 DufAouuNIIAY 2554
a a g L L :’ 3 1 4
M1519 23 gunpiinazanududuing ludwnag AudReuuARUT 2553
QR A
DUADUUNTIAY 2554

~ a dy LR L dy L :’ A o [ A ~
M1 N 24 Qﬂ!‘"ﬂvlll!ﬁ$ﬂ31uﬂfuﬁNWﬂﬁ1uwuﬂﬂ1 01 NWADIAY LAZTDIUNNDINYT
v

v d
RauAADUANAIWLS 2553 DuRouuNI1AN 2554



msﬁsymw (List of Illustrations)

~ [ o’l 9 e @ :‘ v a a
31U 1 Thueadwuas warnuardadhdwniwa eaduuzilsie vy lan

~ :‘ Y o d :’ 1 a a
JUn 2 dwwas warnuardadthdwvma eaiuuzilsie s.aueTan

.

cL"‘v’] 3 amuwmmm L"Uﬁ’ﬂﬂfﬂuLLHQ“BWWNLLﬁﬁQ‘Hﬁ’N p.HUNZ1519 9. ‘W‘Hﬂliﬁﬂ

D.

‘ﬂ‘ﬂ 4 ‘VI”Wﬂ'E']']PfEJ “1”1!1“ f. ‘UTLHN D.HUNZ1519 9. ‘W'}Jﬂliﬁﬂ

ean

D.

it s amu‘ﬂmwsummamai%mﬂumaeaa (cow-baited traps) #.1711139

Qan

GRAIPIERIPAT! % Wyaylan

s

1J‘VI 6 ﬂ'liﬁﬁ'J‘l]L'U?Nﬂ‘HLWE]Lﬁ’OﬂWNVILWE]‘Vnﬂ"liﬂﬂ‘kl’]

511 7 fudnuaslvl wie cpe Light traps Az uroonae

e

.

31U 8 mssasassudeonsoTaslasudnies I (CDC light traps) molugung

D.

Uit 9 mslddatiiumtons (cow-baited traps)

ean

gﬂﬁ 10 Aufiiimsiuurooms 1087635 Human landing capture

17
1
31

7171 14 wneiidnldnndudnuea ol w5e CDC Light traps Tdamemsiiteriouon

11 mi'i’J‘US’JllSuPJ?JEJ‘VIﬁEJIﬂEJ’Jﬁ Human landing capture

ean
=h.

]
YV AAa '

12 ﬂi81]?)\‘iﬂiwﬂTHﬁWHiUiudﬂﬂVIﬁﬂ‘ﬂﬂﬁM‘]ﬂ’Jﬂﬂﬂ

UG

ean
=

13 ﬂi\?ﬁ'ﬂ’iiﬂlﬁﬂQiHNﬂUVIﬁU‘V]UQN‘H?@ﬂﬂ

=D

v ' '
15 SUHoeNIWNAALENDDAININLULAITTADY

&an
=
=

k4
16 WssumsuvIavessuHBEN18(a) NG (b)

ean
(=9
=h.

[ Y
17 Surlosnsomeniio (a) uaziwes (b)

ean
=
=

P Q’I A o 9 4
1n 18 SUPJ?JU‘VI510ﬂﬂﬂllﬂﬂlm'}]ﬂ'@\ﬂu 80% LoanNvdoan

ean

JUn 19 msmsemmmmsuvlaemswmmumwamzmﬂwm
311 20 dRBULVDA cibarium ﬁ“l‘ff“luﬂﬁﬁmuﬂ%ﬁmm?udmmw
d [ d' 9 ) a Qy
37U 21 dAYULVDY spermatheca N1Flumsswunwiavessudoonsio

v v v v
JUN 2ms“lﬁ'mlﬁﬂynmﬂswwmmzﬁ’«'ﬁau%sﬁmnumdaﬂmw

D.

.

i1
1
i
i1

3 1J# 28 Cibarium (a) Spermatheca (b) Y93 P. philippinensis gouldi

QN

24 ﬂﬂﬂﬂﬂ@‘ﬂmE)ﬂ’J’JLm'JLﬂRWﬂVI‘JJ‘QﬁWﬁi‘ij‘ﬂi’e)‘lJﬁGl'J

Q

=D

25 Cibarium (a) Spermatheca (b) Y94 P. argentipes

ean

=h.

26 Cibarium (a) Spermatheca (b) Y94 P. stantoni

ean

).

27 Cibarium (a) Spermatheca (b) Y93 P. teshi

Qo

1J°V| 23 waaﬂgummsmamuﬂmmmmawngmm MNP IING Uz T0 N0

13
14
15
16

17
18
18
20
21
22
23
24
25
25
26
26
27
20
28
29
29
30

32
51
52
53

54



e
=i
53

ean
=h.
W

ean
=h.
w

ean
=h.
w

=
=h.
w

e

=t
=b.
%)

ean

==
=h.
w

ean

£
=h.
w

ean

ean
=h.
W

ean
=3D.
w

@158, (List of Illustrations) (A9)

Cibarium (a) Spermatheca (b) Y93 S. anodontis

Cibarium ( a ) Spermatheca (b ) U9 S. dentata

Cibarium (a) Spermatheca (b) U84
Cibarium (a) Spermatheca (b) U89
Cibarium (a) Spermatheca (b) Y93
Cibarium (a) Spermatheca (b) Y99

Cibarium (a) Spermatheca (b) YD

Cibarium (a) Spermatheca (b) Y93 S. quatei

Cibarium (a) Spermatheca (b) U89 S. perturbans

Cibarium (a) Spermatheca (b) Y94

S. barraudi

C. barbazani

55
56
S
58
59
60
61
62
63
64



Wi

UNAALD ,
24553%

g &g 4 o a ' | &
m'i?inmmamﬂum'i?iﬂmmmnqumnimmsaanmmmmtmzwﬂﬁ%miﬂanmm%mmm

¥ ¥
=] A

[ & 3 Qy 3 o o ~
Hoens1w (Sand fly) Tugiananaau Famsinusiusinsudeensieasail 1avimsdrsielu 4 Wunfe

¥ v

th endruag), &1 @wung), aoiiveuiivs (meuenuazmelududeu-i1a1) uasiivinord
(s darhusg) Geeglumnsunediuuzlsa Simadve Tan Taoldfugnuas v €DC light trap),
msl¥dnTiflumbede (Cow bait-trap) 1Az Human landing capture "lﬁﬁmﬁ?iﬂmgamhﬁauQumﬁu‘ﬁ'
2553 fauns1au 2554 TdMMsEnTuT Ul NS WRALANRAN 18.00-06.00 1M imaiuiuamn 2 92 Tu

J o

(20.00-22.00-24.00-02.00-04.00-06.00 HIWN1) lasiimsaisinlu 4 wun arumsleddaiitumboas

E4
v W 1

(Cow bait-trap) T@@nTUAILAIIAT 18.00-06.00 WIAM 1azM5 1935 Human landing capture 183y
fus N 18.00-24.00 wiiEm Taeiimsdsafsafuiidominiuiousnaiivnedis mamsdsaeie
linusurlesmsoie drumamsanudisms Ffudnuas iy wusudosmsenamuasi 59,112
i dadaumagawendlo 1:1.3 Tonag 33,620 6 (56.88%) tnzmailo 25,492 §3(43.12%)] Fanuluih
0,115 #1 (15.42%) 81 18,709 & (31.65%) A uiivioaiion 28,291 §1 (47.86%) LaziinneIfy 2,997 &
(5.07%) 'ﬁmun'gudaﬂm"nmwmﬁﬂﬁywnﬂ"lﬁ jana 14 ¥iARD Phlebotomus(Euphlebotomus) argentipes, P.
(Anaphlebotomus) stantoni , P. (Idiophlebotomus)  teshi, P. (Euphlebotomus) philipinnensis gouldi,
Sergentomyia (Sergentomyia) barraudi, S. (Neophlebotomus) perturbans, S. anodontis, S. (Sergentomyia)
dentata, S. (Neophlebotomus) iyengari , S. (Neophlebotomus) quatei, S. (Neophlebotomus) silvatica, S.
(Neophlebotomus) gemmea, S. (Grossomyia) indica Wa% Chinius barbazani foﬁmm%:uvlaﬂmwﬁwu“lu
wath §1 azaaiivewiion $19u 14 ¥iia duuSnaiiinerds e 10 ¥iia iiafinunniigaly
1hae P. argentipes (30.32%), 1u§1ﬁﬂ S. dentata (29.19%) ﬁmuﬁvimlﬁmﬁa S. barraudi (28.57%), ua:ﬁ
WnefeRe S gemmea (54.57%), §4 P. argentipes FasaihummzinTsmfuausony 18a 4 Auitdelu
11 1,322 @2(30.32%) i 1,416 #1(17.76%) amuiivieaiivn 1,708 §1(14.77%) uaziinendis 21 &
(1.37%)@&Nnmﬁ'§yuvaJszmaaﬂinmma'qLmzﬁmzwunn*ﬁmamﬁyam{ 18.00-06.00 WIAM F2909017

' F 4 v 14 v '
ponunnigalunaaziunfeTugs 22.00-24.00 W wosudoonsioluhGz 04%) aorunvioaiion

(23.67%) HazNNNoIAe (23.12%) aIu U INULINAIT 22.00-02.00 UIRN (21.58-22.84%) UDNDINTITU



VII

245599

~ ' ) ' & v o ~ A A = A AA
doonsielianuuandinuluudazggnia samsnszarwarnunniganemouiivnay Taswulu 3 Aunae
Tuth (22.48%) @ 1uNNBUNYY (30.41%) HATANADIAY (25.39%) RNy aruludine @wou

WOHMANUAENINYIAN (15.48-15.63%)

k4 v Y
Y @ v [}

v Vv v ]
1NHANTFE15295UHBENT 1A TutAasNUNITUNDNTDNIINTNILIAALEIUIAN BN
Y v

' @ [ @ = ::I =1 ( Yo o d addAa a a = as
INUANAUNISHALANHNINAU 611!ﬂ15ﬂﬂy1ﬂ§~3uuuwu31ﬂ15ﬁl°}fﬂﬂﬂﬂllf’f\ivleJU'J‘ﬁ‘VlNﬂi%ﬁ‘ﬂ‘ﬁﬂ]WlWﬂQ'}ﬁ

a A W ol Y ) o £ © 4 Y o 4 2
lﬂﬂ?ﬂfﬂlﬂ5ﬂﬂﬂﬂU5uF‘l@ﬂﬂ§101ﬂ muu“lunwmmmuv]afm‘51ﬂuu%dmmmumdmmmm:ﬁn‘um

e

v

i [k ¥V
U PnanTudsenvesnnUANMENn anmgilszma gle1ma gungiinieanusuduing

=)

¥ 1] v
= (Y ) [ =

A A A Yo 4 qugy & o A o v g
'l’)fWNﬂ'lﬁmﬂﬂlﬂ'i'l’)\ulﬂ'l’lGl‘]fﬂﬂ%l]uuﬂﬂﬁllﬂ'ﬂlllﬂlﬂ:ﬁﬁlﬁ 1wa°lw"lwmmwamsmmwmmmumﬂ‘mﬂu

Yy @ a ~ ' = a a o
doyalumsithszdalsndauuiivedniilszaninmiiuies



VIII

Abstract ‘
24553%

A study investigating the nocturnal flight activities of the phlebotomine sand fly was conducted from

o

February 2010 to January 2011. Sand flies were collected by CDC light traps in forest, Phadang Cave, inside
and outside Down-Dern cave , and Banmung district, Noen Maphrang, Phitsanulok, (18.00-06.00), changing
the bag at 2 hour intervals. Human landing and Animal bait trap were collected for adult sand fly in Banmung
district. From two methods were not collected sand flies. Adult sand flies were collected fota]ing 18,709 by
CDC light trap in forest, Phadang Cave, inside and outside Down-Dern cave , and Banmung district. Fourteen
species of three genera (9 of Sergentomyia, 4 of Phlebotomus, and 1 of Chinius) were represented. The
population of Sergentomyia dentata (29.19%) was the largest among these fourteen species found in the cave.
P. argentipes (30.32%) in forest, inside and outside Down-Dern cave found S. barraudi (28.57%), Banmung
district found S. gemmea (54.57%). The maximum numbers of sand flies were active during two periods;
2200-2400 and 2400-0200 hours, respectively. A male to female ratio of 1.32:1 was recorded for the
phlebotomine sand flies. Examination of the activity conditions of sand flies collected showed that almost all
male and females took place all night. Phlebotomus argentipes were found in the trap monthly through the
course of the year. A population peak was observed for P. argentipes at intervals of 2200-2400 and 2400-
0200 hours. This suggests that phlebotomine sand flies show stronger nocturnal flight activity. The result of
the trap collection suggests that the sand flies are nocturnally active with the highest flight activity level after
sunset. The widespread distribution and interval activity of sand flies may be an indicator of the epidemiologic

importance of the vector sand flies in this habitat.

Key words: sand flies, CDC light traps, interval, nocturnal activity
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Maprang, Phitsanulok Province from February 2010 to January 2011

RESULTS
Table 1. The nocturnal activity of sand flies captured by CDC light traps at Phadang Cave in Noen

82

Month
Hours 2010 2011 Total (%) Mean
Feb Mar Apr May Jun Jul Aug Sep  Oct Nov Dec  Jan

1800-2000 94 335 89 188 217 221 490 39 189 916 213 186 3177 16.98  264.7:
2000-2200 249 68 168 609 266 292 66 128 72 261 46 98 2323 12.42 193,5¢
2200-2400 406 417 564 599 481 476 99 55 283 156 82 318 4038 21.58  336.5(
2400-0200 394 253 283 657 375 930 262 5327 74 143 259 4273 2284 356.5
0200-0400 234 213 240 432 162 721 205 206 64 144 76 44 2741 14.65  228.4.
0400-0600 S 186 149 171 411 354 284 243 121 164 16 53 2157 111.53 179.%
Female 888 507 549 1019 571 1038 560 540 463 904 361 569 7969 42.59  664.0¢
Male 675 928 966 1877 1284 1886 805 541 522 663 252 341 1 6740 57.41 895.0(
Total 1563 1435 1515 2896 1855 2924 1365 1081 985 1567 613 910 18709  100.00 -
Male: Female 0.76 1.83 1.75 1.84 224 1.81 1.43 1.00 1.12 073 0.69 0.59 1.35 - -
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" Table 2. The monthly distribution of female sand fly species captured by CDC light traps at
Phadang Cave in Noen Maprang, Phitsanulok Province from February 2010 to January 201 |

Month

Species 2010 2011 Total %

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

S. dentata 99 169 198 440 193 418 256 101 73 247 84 48 2326 29.19
. S. anodontis 321 105 67 132 52 103 115 146 101 295 52 216 1705 21.40
P. argentipes 143 121 117 199 78 151 89 59 94 125 136 109 1416 17.77
© C. barbazani 15 8 130 136 76 154 29 16 44 35 44 47 734 9.21
S. barraudi 68 48 13 58 39 58 13 11 20 25 6 44 403 5.06
S. gemmea 136 38 0 3 7 23 2 S 12 27, 11 58 322 4.04
S. indica 65 6 20 42 82 49 1 0 0 0 § 6 276 3.46
S. silvatica 8 0 0 3 12 31 30 84 53 49 0 0 270 3.39
S. quatei 0 0 0 4 13 16 19 112 38 36 0 0 238 2.99
P. teshi 6 4 4 2 24 18 4 6 19 32 12 30 161 2.02
" S. iyengari 26 4 0 0 0 13 0 0 0 8 0 8 59 0.74
P. stantoni 1 2 0 0 0 0 0 0 0 25 9 3 40 0.50
S. perturbans 0 0 0 0 0 4 2 0 -4 0 0 0 10 0.13
P. philippinensis
gouldi 2 0 0 0 0 0 0 0 5 0 2 0 9 0.11
Total 888 507 549 1019 571 1038 560 540 463 904 361 569 7969  100.00

% 11.14 636 689 1279 7.16 13.03 7.03 6.78 581 1134 453 7.14 100.00 -






