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ﬁl.gam?lmela Macroglossum sitiene Walker (Lepidoptera : sphingidae)
Noni Hawk Moth, Macroglossum sitiene Walker (Lepidoptera : Sphingidae)
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Noni Hawk Moth, Macroglossum sitiene Walker (Lepidoptera : Sphingidae)
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TaLTad :ﬁljﬂmﬂtl'mﬂ Macroglossum sitiene walker (Lepidoptera : Sphingidae)
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(57. &Y ANTRIWIURT)

nsfnsMeduTaAnenaesiidematage Macroglossum sitiene Walker Fufhiida
nanaAuludusl Lepidoptera 294 Sphingidae fusietinu Morinda citrifolia L. ludas
sywinudeu wnew 2547 B Swnea 2548 Wnmsineludesidawuaadaglsiaouau
Qquﬁuazm'm%u wm’qﬁ'zLﬁué’ﬂmmu,:ummﬁmﬁmﬂﬂiﬂgjLﬁﬂoﬂﬁé’ﬁulﬂé”\wﬁwﬂﬂu Un#
wu 1 Wadly liRdnwaurAaudtensy Fidiendew Raoduena 1.18-1.25 uw. uszndne 1.16-
1.12 . mq‘lﬂmm‘éa 2.83:0.07 du wuaull 5 4w memu@u'[mLa'éﬂmnf‘i'ﬂmnﬁﬂfi'ﬂﬁﬁq
AR 1.52:0.21, 1.30£0.16, 1.730.26, 2.11£0.26 waz 4.81+0.30 1 ANAIAYU 918"
suauRavNALeRE 11.47+0.56 §u mqﬁnué’mﬁﬂ 11.42+1.12 $u Fdiainredidamien
ﬂiﬁmﬁtﬁﬂlﬁmsazmmiﬁﬁdwud'u,waQfﬁmqié’ 4-8 Fuuenwadle 4-9 u

annsdnsairaimstesmueuilifamiote Tutasseninaie wmey 2547 A
fwran 2548 wu 3 a1iFd lAun amtie Morinda citrifolia sistln M. tomentosa waz

v
AANYAANNT Paederia linearis Nvnumsina19agluasd Rubiaceae



Abstract

Title : Noni Hawk Moth, Macroglossum sitiene Walker (Lepidoptera : Sphingidae)
By : Miss Suparat Lattawong

Degree :Bachelor of Science in Agriculture

Majorfield : Plant Pest Management Technology

Advisor

(Assoc. Professor Saen Tigvattananont)

The biology of the noni hawk moth (NHM), Macroglossum sitiene Walker
(Lepidoptera : Sphingidae), was studied in Thailand from April 2004 to March 2005 on
noni, Morinda citrifolia L. The temperature and relative humidity were not controlled in
the laboratory. The eggs were deposited singly on either side if leaves, usually one
per leaf. They were nearly spherical in shape, light green, and measured about 1.18-
1.25 mm long as well as 1.06-1.12 mm wide. The mean for incubation peroid was
2.83:0.07 d. The larva had 5 instars. The mean for the 1%, 2", 3% 4", and 5"
instars was 1.52+0.21, 1.30+0.16, 1.73+0.26, 2.11+£0.26, and 4.81+0.30 d, respectively.
The mean for the whole larval life was 11.47+0.56 d. The mean for pupal stage was
11.42+1.12 d. In an experiment in which adults were fed with honey solution, found
that the males lived 4-8 d and the females 4-9 d.

Three species of larval host plants of NHM found during the surveys from
April 2004 to March 2005. They included Morinda citrifolia, M. lomentosa, and

Paederia linearis (all plants: Rubiaceae).
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NIAMUINTIRIELRDIERER M. sitine TAENIUFR. ...oooveeeiiieer 22
UfiiRng (25-32 asmuaades) Taeldlusaduatmisaaimuen
aunnaasianzinan (Head capsule) W8 ARTTR. .......c.veeveereeieeeeeeeeeeeennene 23
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aafu (Dorsal horn) seevuauBidawatane M. sitiene
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i
1. 'lahrmﬁagﬂmﬁm M. Sitiene (Dar =2 M) ...ce e e ee e 7
2. yuawSt 5 TREIRBWELY M. sitiene (Bar=10 MM.)...v.oormrsooeeerreresreeeeeeen 8
3. MUBUTDFURBVELS M. SIENe (DAr =5 MM.).rrrrrrrooseeesoooeeoeeeseeeeres oo 9
g8 : vuaudausn 991 : vueudnans
4. wuauSegnuTesiidamina M. sitine (bar=10Mm.).....ccooviiiiereiieeieeieinnn, 9
5. nuautedresiidawien M. Sitiene (1Dar = 10 ML) ... ive e eeeeeeeeeeeeeeeeeenns 11
W : yueudeaneutlaneiefudden
§ : wuaufeRneudurafidrauliminnie
6. danawdAnuA (prepupal stage) sasiidawEen M. sitiene (bar = 10 mm.)........ 11
7. frudesiidewden M. sitiene Indaantilug (0ar =10 MM.).eeeeeeeeeee e 12
VU uaAIAIUIANLS
A9 WAAIANULIY (dorsal) TRIANLE
8. ﬁnuﬁmmﬁtﬁamém M. sitiene W&mY proboscis (ﬂ?%) (bar=10mm.).......c....... 12
9. fnufaadfidawmilan M. siiene uanstaaTinasseSuaruug ... 13
(As) drefianaguazaandemede (bar =5 mm.)
10. Fafiusurasilidawins M. sitiene TRIBANINSINANUG......ivveeoero oo, 15
1. fafinfurasiidawilen M. sitiene b 7 SRR AR, 16
Tusnumdawnga ( bar =5 mm.)
12, FufuSeTeBRaMEED M. sifiene AT .ooooooo oo 16
Tusinunsisdnga ( bar = 10 mm.)
13. FfinSurasidawmiien M. sitene WARIRINENTTRA...........vvveeeeeeeeereereens, 17
proboscis (m%) (bar = 10 mm)
14. uame Fantail (ﬁs’%) sasfafiuse Adawmiien M. sitiene (par=5mm)............. 18
15. fududenasdifamden M. sitiene wagluanamnaedn (bar = 10 mm)............19
16. FfinSerasiidamilen M. sitiene iAdelugnimnnetin (oar = 10 mmy......... 19
17. anundrsrasianeluan(Head capsule)uazAaugnesda aafu.................. 24

<} g !J o’ A ' ] o
(Dorsal horn) 1@9nuAUNIABLUEIENEDR  ARINAELULALNG

flurniade (n = 30)
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. J d
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Ta83i5y Noni hawk moth
d03nenAans Macroglossum sitiene Walker
Jawas Macroglossa sitiene Walker

Smoad Sphingidae

ﬁ'n‘lﬂ'ngﬂéﬁﬂnﬁﬂuﬂﬂﬂ!ﬂﬂﬁtgﬂtﬁéﬂ'aﬂﬂ

la : ldfidnmeuznasd Bifeadey (ndl 1) 819 1.18-125 wu. nde 1.06-1.12 .

wuay : wueulsEdewieerinitivaned nd1nie SAdtsau thme Taamadey
lumesn iadanaty wuaufianads 3 gilen uazandley 5 Aivies Anwasziialilaasmuey
luaedifasilneffa gofu (dorsal hom e tubercle) agmekuuracieclfed 8 ias
anlusefiuueufifewdemaneatddivias winzalliduuauiidnmazadietu dmiued
FqiTdneniisinsanatiddaune wuaudairasuusiazarasiiunusaunaudansingse
(il 2) wuevilidariadiil 5 winzdeiianunnisesesialal

wuaudausn wuawltlaaiiaNene 3.50-9.50 wu. Wanglwanndne 0.56-0.62
N, uaveedda Zefumne 1.49-2.00 wu. WRvASEen enuasfesdiFanday mafuiidsn
Usezefuily 2 uan (bifurcate tip) (Nl 3 4re)

nuaudeaes  awelinnwgns  7.12-15.00 an. dFanglwanndie 0.87-1.00 wu.
uazmefin @afu ©19 2.75-3.50 ww. vaRmAssseu anuastesdifiuotundes mafuiiasn
Usegefuildneasdy 2 wan (il 3 a9n)

wuaudefianu  §idailaanaena 1050-22.00 ww. Hanginenndne 1.37-1.50 .
uazpefia #efu @1 4.00-6.00 wn. enuasfiedi@iFecsen Didudann @rawadnEed
dluung) Frwdesda dr9az 1 Wy anendieswsndnlfecieslfed 6 seaanidudannil
andluwausnreglitagusefu sefulidsnduaauandu 2 wen dwRsatUuERSEW

o |
LATIERDY (NNY 4)



A s R A e M. Sitione-vbarE 2hm)




2N 2 wuewdn 5 anst@awie M. sitiene (bar=10mm.)



N 3 nusueeR@eRET A4 siiene (bar=5mm.)
478 . NUBUIBWIN

991 RueudEasl

NME 4 MueutHaNIREARWEE. M. sitiene (bar = 10 mm.)
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wuauded ardadiaouene 16.00-35.00 uu. wanzluanndae 1.99-2.25 uu. AN
g11e9nefia 2afe 7.00-9.00 uu. vuewleidresarsall 2 Wefu Ae WefuRiuadeu uas
WasuRreeluniauimia (ndl 5) anwausieluitwAsaiunueudeany INELAIRIARTAL
gindr Wanzinanndnandn munsmueaefudenandmuewiaany
WUBUIEWY aTRalA NEIT 28.00-72.00 uu.  Wanzlwanndne 2.75-3.50 wu.
wavpafta aefuene 6.75-10.12 uy. aafareavueudailil 3 Wafu (timorphie) Ae Wesud
' [ ‘0’ ' o o J [ & ] o 1
@eosau Wasuumarauliniagn warnesugeessu (Ann2) safuiinaiafiiuiunaane
fdranliumsitsnaquanemnududeulinieg daresefuliddeuliniavaesden aafud
v
AaulUnsinmasnidulatssefuiivantdan aesuailaisansniiulatsaafuiaaullnig
=4 I o =i :’/ 9 9 ¥ L% =
wassden Waluoudens wwaRe 2 oy dasesuny Fruuurssuautlfesgavinedl anal
plate AnwosvAaulimguanmann Iagilrausiuddreuldniadesndugu
pewlatsrasmuauizindsesqndeasaeuliidagianewdndnug (prepupal stage)
Taedl 2 svey nanane svevdaneudnAnusneuRv (early prepupal stage) sraziiuanannd
o o -al. Ail 05 -3 d. 1 A al' ¥ o 7 c‘i‘ 1=
ansanatdenll vuevazedauildradaNemunasimanzdaifiasdisnus sesiluny
J g i % a o A' ¥ H ar "
am1s ewunasimnzaddnualduds armaarGuvaduda (i 6) dingsserdunew
¥ o W o & Ve 3.
dinsnusmeuilans (late prepupal stage) deiinuanaslinaaud
o v e S ' %’ 4' ; E2 o a9 e = 1
anus Anudiidareuldynuime WeenguindulndazasnaufiudasiydaasiidAawly
A (NNT 7) AnusTiARnaeng 32:41 1y (TRANAauMIN 18R 13Rin] adegareIanea)
o il =, 5 9 o o ]
AnuAluuLuy Obtect pupa Imedisvensfaun o 1ussvuan Aedwila@eaanuaisa ws
ar 173 =l g d. a s’i’ [ [ ;% P g dl - J < o = JJ
Anusrnstidaniursiiall AnsannAnuATe @ MEed1unuAe Uatndauafidiuntiu
] ' -: 1 -: -l - [ [ dv
sanuduuduawialng (19 8) maluutinisriildsusadastufianiany anwniziiuan
ANUANFNITENININATRIANUARS daaTlareiedtas@uiug (genital opening) nAMaABLNA
-y o o ] U J i '
grdentlnadensiuiug agnadiudimesienldad 9 (aawil o dhe) wanwAdialdasi 8
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AT 5 wuaudnRaesiiaawitien M. sitiene ( bar = 10 mm)
Ui muawieanewlaieendde,

a1 pueudeaneusunefuireulunnaunna

? T ey -
F o wearngs S

TrTrrTrivTeery.

i 6 JunewdAnus (prepupal stage) mﬂqﬁLéamﬁm M. sitiene ( bar = 10 mm)

Woamynnzinn Tulagnmanum
sonfusen lu lainscesuinre orens—t,



N 7 Anidunsidanine M. sitiene Indasnidluga (bar = 10 mm)
b 23 k7 o v
YN - LARIAILENIANLA

A79 - WARIALUY (dorsal) 1RIANWE

DN 8 Fnudaesii@ewEen M. sitiene waa proboscis (A31) ( bar = 10 mm)
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A 9 dnudvesiidewien M. sitiene wanieaiingeseduaz@uug (ned)

fredfiamAgiazaanilawaia (bar =5 mm)
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AALANIE Fadindnresdidewieane Wasanananudinsg azduraamasiiilu

1aafeeanu1aInansia (Meconium) niateulladundaresssuuniIuAuaIng (Anus) N4

al J 1 o v 4l - - ) o a [ -I.
119 uteaRefavaneglusvazanug Jufaanauauniauaniudds fasiudedleaan
ananuAazaa Il lungunelitnsgeeenlylding Ynvaesdasiueginsnny

d. : ' : [ [l = o o o o o 1 [
(A 10) andlivutinitaasgarniseanagluunadeaiuiuadalusumisinga
(nNA 11 uaz 12)

i v
anwodrgUsravialiresdadndais 2 A Auuusesia anuazvies Unagusanud

Aaulinaden msuRumady wuasduimareuldnien darenwaailuazee Tisuea

Faemdumnady Audisiauazeninaguitstaudinaiatlung duansvisalnaguasaud

dmarauliniegn vsaugidaenllniaia desefissiiuruma (fantail)  #ausudn

ANHUTIBIUN N TLA 8 RIAZLANANNUANANISENI I NATDIBAANTE NA9AD LWAET

. | 3 {
uwrwnauLL trilobate (AW 13 1) kasiwAlEwuy luntlate  (NNE 13 a19)  Tnuin
grundatinidinatudssuarlndgautindinsasvnnalng anwnradredousalueg (-
shape) NAUAIW (AN 14 uag 15) Auvieslineastinuiinfiduosna Inudsdunasiindigd

4 v ol . a ala

WIREY ANUUARALTAIAUNI0NY  Termen (outer margin) uazwmcuqu’{ln (Tornus) U@

H v & ol o A & a v mlaiag b & &0 - o @ v

wmaduteg Nidsaunsusiangtindenifumaduiion (i 14) Inudedudietin

fidwena endulndgutniidvaes
o -3 o © s ' J (=3 ..I
AaANdenAd afaene 25.00-29.00 ui. (hisasuvhuna) WeanilnegniAnidnann
Uansgmaesiinguian 2 $rafiiutm 43.00-50.00 iy, Tnwirnna 20.00-25.00 Ny, uaz
p S P

n319 8.50-10.25 ux.-Tnudagrn 12.50-15.00 uu. uaznind (Tndauiininafgn) 8.00-10.50

wu. hlsueadaiinonnene 26.00-32.00 43, MuaREne 11.00-12.50 N, ANEALNIEUBNTBY

Aaandeuandniunwag (1) wuaadluenu’ cilate () UnudmssdgauguiiniinGuday

(frenulum)  Aunmnady 1 &y (3). # retinaculum- Arwiglinaasdnuifanuidwiindu

ARAR (Sc) (4) Uaneviaelluniinawl tilobate
AuRndawAlle a1daena 24.00-31.00 wx. (lisanuruma) Wantatnesnfiuide

andanegarestnguiinna 2 419 Hawm 44.00-63.00 wn. Unwiens 21.00-26.00 wa.

WaTNdng 9.75-12.00 uu. lUsueadasne 26.00-32.50 NN, ANBHUTANHUENTRIAUANTET

vandwduwadls (1) wuauuy fiiform (2) InudansedaugnuilndnGyduduimadudiuau

11N (3) Uaneviesdiunuinanyy lunulate
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AN 10 AU UVRINADLUEELI M. siiene NHIRANUIRMANLA
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M 11 dasudesesiidawmtias M. sitiene wvarl Tuduwdsinga (bar =5 mm)

¢

Ai' [ - A 1 4‘ e = g [ .
anm 12 ﬂQLﬂNQH'ﬁﬂQNLaQL“ﬂﬂ'} M. sitiene \WALHE lumwuawnm

( bar = 10 mm)
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- 4 , X
gell M. sitiene WAAIAITNENURY proboscis (A5)
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AT 14 u@ma Fantail (ﬁﬁ"ﬁ) 1RIFANIE ﬁl.éﬂmﬁm M. sitiene (bar =5 mm)
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Wit M. sitiene waltleluaniwnastin (bar = 10 mm)
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Morinda citrifolia L. #811 M. tomentosa Hey. ex Roth WAL MANYAANNN Paederia
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linearis Hook. f. fnsvuafiagluasd Rubiaceae
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1 o AV o’
52884 (2. WNAY UAT 2. Thude) nerzduanwufidswdann (a. dee) #a? (e. daulil uey
8. aanile) wanfF (o flan) uavdandedszaaudidud (8. Usru3 uae a. siuazun) uas
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iq"mm‘nmﬁdﬂ weleliga

- 3 [ (-1 [ - 3 ) A 1
Tuannassuginudn AadAnderesunasiaiandddnaunarsauisuladunilsaas
L L IA 1 lJ [] t -
lu dfnoldlndrevly daunanandliduludey lafandlusasfididieadau dnfiny 1 Way
L ol , A
lu wneafanuaeldfyly (stipule) 104 vFalinsdaw
anmsfnsasiinesuusisiiludecfeuaddilfruqugumgiuezariy
g 3 o [ ar ar
aalflusatudueinisresvueu wazldansasatauniie 20%  &1usueinsAaLANde
A 1 - g 1] ar A [ 4 o’
(R340 1) wuduussrlinifiszasld 2.71-2.96 4 (18Re 2.83:£0.07 du) NIWAILITRIUURY
=l o 3 ] o ol t @ o 3 :’i’ ] < o -]
# 5 dauazsanmy 5 a5y Tnausiazdeiiaanuuansinaiudssialilingrana wuaudewsniiane
[- 74 A o o ‘d ] - 1 3
1.20-2.25 34 (Wag 1.52+0.21 F1) nuaudausniilafnaanannidaziuaantdiiuainisiia
L 3 o L4 ) A ] o d
wsnaewuawdell udaniiasiuidermsfinuauandeagifluenuis wuauyndadiesanasiu
G o - 4 73 o A
sAuasuTasiaey andunuaustgaiing wusudeaecliang 1.17-1.83 44 (WAe 1.30£0.16
) wuautuany 125204 Su (9Rn 1.73:026 Ju) wuaule® 1.632.75 Su (edg
o o W [ l&‘ [ 3 b 73 o } 74
211026 §u) usenuaudadc wwaudalisuatguuaudaneudadnud (prepupal  stage)
ar A o o 1] [ 4 [
400550 Fu(08e 4.81:0.30 5w wuaudaneuwdidnuiifiunuaudagaitensuilane
anmnizgliiinuiiudanuauag wetlifuanms wauneldninasinauinaasionsinan
- 4 > .
(Head capsule) ua aafda @asu (Dorsal hom) qasuauRiAaiaana M. sitiene Tneud
o = 1 [ c’ a' 2’, o ] ¥ o b7
ALABRAMNUANFANNY (17199 2 LAZNIINT 1) sresnuaunanuasussazdsnaudiAnus
10.50-12.46 34 (1888 11.47+0.56 4u) szezmnud 10.08-14.21 U (19R8 14.42+1.12 )

- -

o g :la [ A o o o
argFasndaludasaesuusianaAduasinaliana 4-8 44 uaz 4-9 du sINAL



el 1 mefRwnmedidemdinge M. sitene  fdedlusianfiifing (25 - 32
asrntades) laaldlugetuiluemseasmuau
Stage* Day
Range Mean X SD
Egg |
Incubation period 2.71-2.96 2.83 £ 0.07
Larva
Larval period
1" instar 1.21- 225 1.52 £ 0.21
2™ instar 1.17- 1.83 1.30 * 0.16
3" instar 1.25- 2.04 1.73 £ 0.26
4" instar 163~ 275 211 £ 0.26
5" instar (+ prepupal stage) 4.00- 550 481 % 030
Total Larvae 10.50 - 12.46 11.47 X 0.56
Pupa
Pupal period 10.08 — 14.21 11.42 £ 1.12

* upiavsvely (stage) Adans = 30



x|
AN 2

aupaasianyinan (Head capsule) uazpasda #afu (Dorsal Hom) a9

4 y
wuauiidawiaoge M. sitiene*

23

Instar

Head capsule width, mm

Dorsal homn /ength, mm

0.59 * 0.03 (0.56-0.62)
0.99 *+ 0.02 (0.87-1.00)
1.47 £ 0.04 (1.37-1.50)
2.08 £ 0.75 (1.99-2.25)
3.16 £ 0.22 (2.75-3.50)

1.72 £ 0.20 (1.49 -2.00)
3.15 + 0.21 (2.75-3.50)
5.02 10.52 (4.00 - 6.00)
7.68 £ 0.65 (7.00 —9.00)
8.24 + 0.99 (6.75-10.12)

* usiazde (instar) AYdanm = 30



Head Capsules and Dorsal Horn Sizes (mm)
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[OHead Capsule

[ Dorsal Horn

ms g% 8128

First Second Third Fourth Fifth

Larval Instars

al o o o
MAA 1 Aundne 1esnsInan (Head capsule) LagAnNeng aasda aafu

(Dorsal horn) T8snuauNidamtenee LilwALae (n = 30)
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TNTUNANITNARDS
=l g o oye < g <5 [N I a
didawmbienne M. sitiene Walker (flufii@anandu uwsidafinduaanuiiuluaan
[ " . 1 ei d niw o L=
nan9du luwan diumal species mwmﬁﬁamamhaqaau wiuAndeeanniiuluean
nasAu enjuana Cephonodes WAz Neogureica Sadssaaanmnuluasainareduiduriy
o -3 o/ oy A 1 0 10 o & o/
Fafindeaes M. sitiene ilagnsunauazliindasjrnsusanunldlifumiliaudainiaaas
4 o o o . o
fidawinainsiven Wesaniisuesdsteddidewitanarauinemnouaslsifdeailalnddou
- : d o o
areveslisuasiamilevetwaesfidewduaiansivan fidawdaalusna Macroglossum
o & o o . o
uazana Neogurelca mafindelasaniziiatafasasiiviuna (Fantail)  Nanwoundy
. % o o
trilobate lwinag uaz lunulate lwwadls uunadliflufidewmdaaanady (nove et al.,
1997)
. o :
anmsdnmafitenstamuaulidawdaaneny 3 a¥34 1Hud sethw seih was
g ¥ ; ) .
pauymavan e 3 sl TuReegluned Rubiaceae emeariuil Inoue unzanslfesu
Wd 1997 aju Al Winisdimauazsumusetdimueuiideatnundesins
g 174 l'-’i’ o & o ¥ o o Py 14 (-] dg
e lwiesdasunaaududusiude uddhandwunalia Wnenuitranmsewmieuiide
lJ g 1 » .
wigigea wanainaaliny veiln aauymanxude dewudiuaud Caladium  bicolor
(Araceae) uay fNun Duabanga grandifiora (Sonneratiaceae) flufgarmsresmuayfiae
A 1 q’ ) - o J g o a )
wigleeadiae (agu Aa91ile, 2544) ansddeFeli fidelidrseanuda gathuilnueudidae
o o o a ' -,
wagananealadanatelaeianuluseloun M. sitiene, M. gyrans, M. prometheus, M.
A Y J ] % A
corythus uae Neogurelca hyas Rdewdnaflausnnusniign wazilununérdnuanilge
95 o/ 1 af g A ¥ 4 < - | 1 2 [ 4
fAstARd TR TIRIMUeuRRawEaEe M. siiene azllannndnasiingnadnesiu tWasann
. & do o & d & dd '
Nszazanlunisdrsaaies Auidrmadoulugifiuiuiisuliautionunndugandelinanngs
ar :" a o ”v 3 g ad
1,500 M3 (Inoue et al., 1997) AaiuluanBdeidsnanisdrralaantenunmiugian
Ad or
AfsyAUAIIHGININ
A o ] = J !
ammansaenaslutszndlng fneeuieafifideriaifesun nauiifiasi
] ] ?6 i<l = A c‘ Py [ = 3 1
21MsIRINURNLAzITALNINTEAnEndY TiliseaziBanau MReafuLnasiaiiiiudiudn
o 4 - :’t 17 3 < -
dnEusmMaiee wsastinuasuNasdngsssnTnd daiudeyanugrulasasiBenluseanvide
-1 L4 o o o A o = o/ A A = ]
Hazflutlsrlemidwiutindanisiazin il lumiddeninaodasisaldd@alsduatneg
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4 .
fveawdeae Macroglossum sitiene Walker (fluflieluaad Sphingidae uazasd
, . 4
tinel Macroglossinae 1l 1 allifluana Macroglossum TR untlutlszwmalng an
b4 ¥ v
dunuianun 25 6134 annmsdnmaRiaennTesIueURIAaTRA AU MY 2547
fla Awan 2548 wull 3 UalAwA Bt Morinda citrifolia ailn M. tomentosa WA
¥ ¥
AANYAANNY Paederia linearis 9 3 auatiduitagluasd Rubiaceae wuynntAzas
¥
Uszinelng Bdardadifluiidenasdudsasudaeenmiulweainaneiu mneldnaunans
L A 1 Ld -
Suiluresigaiung Auladrunibaaaly Snifwidaadndaaulunu 1 waslu
9 -y dg L) .&’ 0 & s ] 1
mnmsAnEneiudnigfneresiidesialindcde dneusgilinradld vueuy
o [ 74 o -3 [ 4 ) 1ad o ] i 1 alay, o 174
fnus wazdqfnde wudnldlanenzdeudtanandidanday TRoFaUasHauLgs MLauTaq
- -4 o 3 o o’ 3 A 4
Adetloilil 5 T winruaciinea sefu efmeinuuradeuléesi 8 fawenaean
1.72, 3.15, 5.02, 7.68 WAY8.24 WN. AINAIMY TnusiPeafuAlINNndTIaIianzZianTag
nuauLAasdEAe 0.59, 0.99, 1.47, 2.08 way 3.16 uu. lat@dEmNAIAY ANNENITR9ART
5 2 X 4 L/ ———To PRY
da gefuuazaianirarasdansivanazifinaudenmiuds (nsnd 1) fdusnubaeciide
A - ”Av —y & (] ] A 4
wilerliatiieitondoutlane arlidnroiluwiulngimeludunegeedisuestas dats

o 2

Anusasunanad (Cremaster)  uusiununldsaudndes wazdaregarsuanaf i

k4

v
fiaelaasn 9 wlu
=]

cremastral hook 2 81 fustefiasednuiidasiinestazduing agi
wad uactasldedd 8 Wunade daudfvieredidewiaorial fdnwsude 3
m‘a‘*ﬂwmﬂgﬂﬁquﬂalmﬁ( - shape) nAuAIuNIIRIBLRIastinuisuds Uarefiesfiunum
auLY trilobate lunAguas lunulate Tuwalle wuoauuy ciliate Twwaguas fiiform luina
Jelruasdafinnuenn 26.00-32.50 wa. (wAe 28.73 1A, n=60)
nasdinesiidewdnelufesinunas Jevedld wwdn 283 Tu szazwuaumy
sazduriawdndnuiiais 1147 Su szevdnubiadn 11.42 3u engdududtnag 4-8 Ty
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nesnue genuge. 2541, giladuunnesadlsl. doungneanaafinly drindennsald
nsuthldf ngunwe. 235 wik,

lonau nifauef, fiunt BvSquns uas Alaossns aysas quns. 2543, Fuldifleanile. Tase
nesaRuiALIN, ngunnamuns. 545 wik,

Wi afiFduml 2525, Jawesndluviolsrndlneatiuuiladiuin w.a, 2544). daungny
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