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ABSTRACT

This thesis is dealt with 1) morphological and biological of Trilocha varians ( Walker)
(Lepidoptera : Bombycidae) and Perina nuda (Fabricius)(Lepidoptera : Erebidae) 2) larval host
plants of the two caterpillar species 3) their natural enemies. The results are as followings.

Eggs of T. varians are small in size. Caterpillar-like eruciform larvae bear 3 pairs of
thoracic legs and 5 pairs of abdominal prolegs. Each larval instar has a caudal horn. Larval bodies
are covered with white powder excretion. No aggressive behavior or cannibalism is detected
among larvae. The pupa is obtect type. The feamle pupa has a suture (a groove similar to the line)
on ventral side of the ninth abdominal segment but not for the male pupa. An adult is a small
moth. Both male and female have bipectinate antenae. No ocelli on fron. Both proboscis and
maxillary palpus is not observed. All three pairs of leg appendage have no tibial spurs. No
tympanal organs is found on thorax and abdomen. The adult emergence from pupa is between 7-
11 p.m. Mating occurs at 7 p.m. till midnight. When mating eccurs, the female will soon lay eggs
in a cluster during the night. The first larval instar will not eat eggshell. There are 5 larval instars
which all of these instars will cat their exuviaes except the fifth instar. As the last larval instar is
fully grown, it makes a cocoon by silk excretion as a protective shicld. Adults of both sexes do
not eat food due to no proboscis.

Adult emergence of P. nuda occurs during the night. The female lay eggs mostly on the

first day and decrease gradually on the following days. The eggs are small, rounded and flat.



v

Newly laid eggs is brown color. The larva is an eruciform. A newly hatched larvae will eat
cggshell and to make its exit from the lateral side of the egg. They are gregariuos. The caterpillars
are covered with three types of hairs: charaza, verricule and verruca. The pupa is an obtect pupa
which the appendages are glued down to the body. The male has one frenulum and a few frenula
for the female.

The studies showed that larval host plants of T. varians and P. nuda are the similar.
Various Ficus plants were found to be larval host plants such as F.religiosa L., F. maclellandii
King ., F. glabella Blume and F. benghalensis 1.

The insect natural enmies of T, varians and P. nuda was surveyed and the results showed
that there are 2 cgg parasitoids: Trichogramma sp. { Hymenoptera : Trichogrammatidae) and
Trissolcus sp. (Hymenoptera = Scelionidae) . Vespa sp. is an insect predator that destroy the last
larval instar of 7. varians . In addition, Ecanthecona furcellata in family Pentatomidae suck up
body liquid from caterpillars as food. Cotesia sp. ( Hymenoptera : Braconidac) is an egg

parasitoids of P. nuda.
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ﬁl’gﬁ] ﬁﬂgTﬂi Trilocha varians ( Walker) (Lepidoptera : Bombyeidae) 11@% Perina nuda
(Fabricius) (Lepidoptera : Ercbidae) n1tldanmasdjridnmisuazuinusouqaniuy
maTuTadwszvoundudinunmsaianszila SN Hazd1319HAARIEITHNAVD

ad 2 a A v P - | = -
HITDNI 2 ‘Uuﬂlwasl‘]ﬂﬂullu’lﬂﬁmﬂi’)Qﬂuﬂ-]ﬁ]ﬂ lﬂUcﬁjjﬁTﬂUqUﬂa\TW‘ﬂﬁ13lﬂu
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unn 2

a s 4; -‘-2; b2
MUIVENINAIUD

a A ] .
2.1 freonueu v Ing Trilocha varians
W o = ﬂv - .
2.1.1 MIANUUD saovuoulnulng Trilocha varians
o  won
mdonuoulnung 7. varians taogly
Kingdom Animalia
Phylum Arthropoda
Class Insecta
Order Lepidoptera
Family Bombycidae
Genus Trilocha
Species T. varians
mssasunn faemuouTnnIng Trifocha varians Tavl¥anyazmadugninm
v = d’l’ ~ o o o Y o | 5 E
wuM mﬁaﬂuau‘lwu‘l'nﬁ Hﬂ')?i]ﬁijwuﬁ1ﬂﬁ‘b’ﬂﬂ‘Uﬂ1JNlﬁ'El'ﬂufluklﬂﬁJU TU
( domesticated silkworm moth, Bombyx mori(1L.)) (Daimon ef al., 2012 ; Jia and Jinxin, 1997;
=t o =1 J}'

Zolotuhin and Witt, 2009) Daimon ef al. (2012) ladnuinis Toinw (Karyotype) UDIWLTTD

v (] =2 s 1 s o = ~
vuou lvnuInsithunsdnyiansuzidiiaveslas lulsuvesiran In1sasziaToy

% o ar ar

Tn5 Tu Ty (chromosome preparations) mnmm:ﬂﬁ”wwaaﬁuwuﬁ (gonads) YVOIHUBDUIY
W5 (fifth instar larvae) agwua1isiuaulns Tulsuiiu L ga(n) Ao n=26
(the haploid karyotype of T. varians consists of n=26 chromosomes) naziiianfSouiiouny
~ 5’ -] o A o w e b
Nlﬁﬂ‘ﬂu'ﬂuulﬁllﬂ{lu (B. mori) ﬂ'.]mH]UTBQHL%BHN’H!U],WH)JIV]S ﬂ]ﬂ?ﬁﬂluWﬂﬂﬂ‘lQUﬁUWW']ﬂ

A A

Wudaitaaneuldniam (M 2.1) nueudvi 1-3 DHFeuvuesndmuaniios homn i

i
. ¥
anbpMz 1A (curved horn) HUBUITUN 4-5 TAA ﬂL“UiJI.Lﬁw caudal horn auUINA

o a P a a1 4 o < .
(MWA 2.2) wupudui 2-4 Unaandaoatudioidursdu1a (white powdery secretion)
Y o ¥ oA o P A
HUDUIZIV mmmagsxwiuhguwunnmu:ﬂmmia (boat-shaped cocoon)
— @ W = = & v Y o — P
(NTWN 2.3) (Navasero ef al., 2013) ANUAIWAILLODZ Y suture nnealasin 9 (NN 2.4) vz

ﬁnuﬁmmﬂﬂwu suture 11‘%muﬁmﬂﬁ’m‘ﬁ 9 (Daimon et al., 2012)
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o ¥ =]

ﬂi Y ¥ A
MUN23 Huauwmmmagmu“luTﬂf}u‘nu AHUZAABLIID

AN 2.4 NAIUI2T suture NM031U3DaN 0



2.1.2 $neveaiidevuovIvaling Tritocha varians

Jia and Jinxin (1997) 1&Annanmmaianmuesfidonuou iy Ins nudifissos
T4 4-8 Fu szozvuau 11-15 M0 szozdnud 3-17 31 nazszosdnfudy 5-16 Su maiio
M4 1814 155-251 Wowsa

Navasero and Navasero (2014) "lﬁ’?inyﬁﬁwuwmﬁlfﬁanuauqﬂu"lm WUMUOU
Boadrolynsveansdosluumay (Ficus benjamina) TudeaiaoaanlszmaiayTud
wuhiiszos 14 5-6 Su Hszoznueu 1618 Su dmsunueuiozniyduduiy Tunear
1721 Yu nazd i Sunmiosrosanud 5-6 Sy ve sdnudne 2 ima s1uauling
140-400 Wlo9/i2 (1n@v 206.62 + 85.78 Wou/i2) wuewil 5 3o nwuouvzis Ay Talifuds
iAu Ty waduazmrmliona i na RN TansneIgmEAs 2.00 TuYBINT 2 ARy
wupUIbABIIYRAY 4,33 +0.82 Tu dmsume nay 3.68 £ 1.123u dmSummiio nuou
i"umumqm?;u 3.00 4 0.6334 dIMSUIWAR 3.89 + 1.05 U f?m%’mwmﬁunuaufﬂﬁ'mqmﬁu
3.50 + 0,94 Tu dMFUINAR LAz 4.56 + 133 Tu dwmFummlonueuugamoeig
433 + 0.523udmsumadiag 5.00 = 1.2 udmsumails Taoagiioguueunamuamnio
17.17 + 0.98 Tu dwmSuwaduaz 19.10 +1.36 U dmSumaiil 01ganud 5.17 + 0.41 3u
dmSudnudinadiias 5.56 + 0.53 Su dmFumao dufuSoi iy smmioliong
6.90 + 1.45 W nazINAITl 7.2 +2.825u daudnduToRnasiuginadony 53 £ 1.42 u uaz
NPT 5.7 £ 1.70 U

Singh and Brar (2016) ldfnm8hinseiideruen vy Ins Taonuenidoadau
TuvoaInsdouluumau(r benamine) lukoadoanuasiigainyines 24303120 oam
oI uauaza I uFuIN S 48907170 1Mo 1§ ud WuiiTszos 1Y 3-8 Fu
(mfv 5.80 + 1.55W)3 oz nuoud 5 Funupudsiiniteny 2-3 Tu (o 2.60 + 0.42 $u)
WU IURD 3-4 Tu (d0 3.40 20,53 T) MuRU YA IO1Y 3-4 Tu (1AV 3.20 + 0.42 Tu)
MUBUTUT 4-5 Tu (1Inf 4.50 £ 0.53 1) uaznueuiogao 5-8 Tu (ndu 7.10 + 0.83 $u)
TToLANUR 10-17 THOIRAY 1370 + 298 Tu) dnduToimadliong 47 Tu
(1980 5.50 + 118 T) uazmaniio 6-12 Tu (1nd 10,30 £ 170 33) menfoannsanalvld

164-275 Woa/A2 (IMDY 215.40 + 33.85 Wow/a)



v A &

Daimon et al.(2012) $1091UtNoIPVFIINo1vesfidonuoulunlnslu

o a wa r & o o [ = d" = a - Y A
vealfianmswuuleduaunwalovangungil 25 ssrnvaidoaas lvldman

1

242.30 + 61.60 oAy mavegdszina 4 fu daumeniion luldsumsmauiuiiiainog

v

W 1 ar 4 =1 ::; 'Y Cd ] d 1
Tduwinnan 1 ddad immiloirauwug 219191080 530 « 118 Woamngu
- L} = - = 3’ L} 4 E:‘ =Y
anuUNanemMIes Ay Inveanuauiide Inu'Ing nafe wuouledosommnni 20
quny U JUnI)

= 4 - = = ar o ar = ;:;
PRI AL a WuIl vusunSyiATalddnauduimadiotginae

]
=] a

34.40 + 130 Ju uaz lihihuweno 373 £ 1.5 Suavafiomunil 25 esrnaaidod NuoUINA

A 22.80 + 1.5 Tu uaznuaummily 25,50 = 2.6 Fuiio@uoanuounguugil 30 e uwaITu
HUDUINAR 15.90 +1.9 Tu naznuoumwaiio 18.60 + 2.90 34 viiu 1@ musuiibesdoe

o E a = = = ' = a < v 4w
gaungiiangnueunszniy Wihuwmlverioguianimusuiinznio lhilududu v

IWAIR)

a

<1 = ' o Yoo A o o = a A& 4
'Ll'ﬂﬂﬂTﬂuqmﬂQUHNﬂﬂﬂﬂ1q@ﬂllﬂ NN 53Ugﬂﬂl!ﬂﬁuﬁﬂlﬂanHQUQQﬂJUﬂ

gunnil 20 B3R uBaEea Anndmmloio1gmay 1160 £ 0.70 T4 Agumyil 25 0aem

=

IBUFIARANUANANIDYINAG 6.50 + 1.00 Tutazmar 7.0 = 0.00 1 MuaUa@UINUY

w

30 DARUFAUFOT ANLAWAITIUBTY 5.10 + 0.50 Fu uaz ndined 5.90 +0.40 1 uenNIN

L) o

PUNNIIVLIAAADINUIUIUHUBY (instar) TDNUDUIAUIN 20 0 uFaIFOT WY IIMUOUT

WU

7 folimuonszidumadns omamiloiionuowden 25 o uwamod Tnueu 6 3o naz

v
=

7 36 lilivueu 5 Juileimuangungil 30 sruraiFoatinueu 5 3o uay 6 v na1fe
a a a =4 s (= a 3/ = [ 1 a
nuaunsglauTahhidudududowadezivuou 530 u1nnii 6 7o
(Srumuou 8 MfAniudas daumuou 5 30 Ao wuew 63t MR 6:2) nuouiiniy 'l
Audufuiomatio 923 6 Jo 010391 5 30 (S1unUeL 10 MfRaTusAT 1IdIULeY 6 5U

ADUUDU 5 I8 11N 3:7)



a A ) ]
2.2 HIA@HUOUIININS Perina nuda
o = 5 ¥ s
2.2.1 msdasdwmn AidenuoutiaIng Perina nuda
AidonuoutaIng saeyly
Kingdom Animalia
Phylum Arthropoda
Class Insecta
Order Lepidoptera
Family Erebidae
Genus Perina
Species P. nuda
& 4 o A ¥ Yo o = a4 v

misatunmdenuoutang Taolddnuuzmadugninn wuin Midonuesuija
Tns 3o wuouijsdinla ludinaiwers 0.7 uu. dnyuznaninsinsyvenuaziz tandiu
Yae T lwivelidsuydou aoweznlaowiuduas (1wh 2.5) (Butani,1979) nuou
eniyan Tadunens 22-25 uu. Unngudionszynvu Tassuiidmdadaoulna
aa (MmN 2.6) anunezlivuy aruunvesdnualddyaneu ldmaiaanazdnudn d

a ' o v W v = = o d o v g '

MA040DY (MM 2.7) ANLAINAROINRAY 16 . umzmeiio 18 ux. Audu Sumadidnni

IWAIElO (0 TWT 2.8) Hill (1994) n@ 1918 ANT00 2 valiaaifu (wingspan) 951319

35-40 Y. HAZA 1A 32 VI,



MW 2.6 Mueuvesiide}sng



. v d o = 1
MW 2.8 AR Sove anueuiide s Ing e (wu) menile (@19)
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222 ’iﬁmwmﬁléaﬂuauﬁﬂm Perina nuda

fidonuourfsInsifeariiy (common name) 18 a10%0 1TIuAUT1 Jackfriut
leaf-webber, banyan tussock moth (Munisppan et al., 2012) Clearwing tussock moth, ficus
transparent wing moth (Chou ez al., 1996 ;Wang et al. , 1999) Fig tussock moth (Hill, 1994)
HULIGY (Banyan) MU0 TNIRAIEA (tussock) AADITIATI A0 INIIANAAS 11 Pering nuda
aauidl 1787 Tau Fabricius 998y 1udUAT Lepidoptera 297 Ercbidae aﬁmmawﬁﬂﬁﬁﬂag
1129¢ Lymantriidac (Hill,1994 ; Fibiger and Lafontaine, 2005) 131031015 #nHIM193 30104103
voaitaiiaAail vhliimssauuasaiiadl 1oy luaad Ercbidae ua2dtion Lymantriinae

Butani (1979) 31001131 madioiidonuousang 2111918 60-400 Mosroda ¥

320z 14 4-6 Tu TzUzMUY 1620 W S2uzenug 5-9 Fu oI uAN Ty 3-11 31

2.3 mstesnuuazmsmoanaasing Ins
Y o T\ g2 A dg o A v Y a =
MIVINMANYVDIHUDUAITDNT 2 YUA HUDURNL ﬂlﬂui$ﬂ$ﬂﬂﬂ1ﬂlﬂﬂﬂ31ﬂlﬁﬂﬁ1ﬂ
= 4 o 4 v - . e ' 2 | A
)J"lﬂﬂfjﬂ mmmmﬂuiw:mﬂnmmu W”ﬁa1”13Lﬂuﬂ1u?uu1ﬂllﬂ$ﬂﬂ']ﬂi'Jﬂli') SUTF A TR
5 « 172% ) ¥ 1 qya & ) .
qunssevin i lusaaiamm uazondudumeld naldifanumdomonenislisenaon
L] Al N L = 5 1 s ﬂyd
Tiioonra De Bach (1964) 3103971 tilpiitInIfag NMAAYMIS 19¥AD INT 1 I WNAIFIAT I
aa a 1A = o a - oA g/ U
nnuanaghla Ndeienmsssuriaes 1snnunmlszmniog iNess 1d30aasaunaz

nuamalunisileanudda

2.4 unUUBUANSSIINY 1A VR HOUAITE

unumvesdagsssuNATogiuanua lvenindinminoedanmnidhnanny
Taommzumnnlumsangusmnnlszsns uazlusees 23 nanssuiraninns
aﬁuﬂﬁuadnmﬂium‘sﬁﬂyuﬁmﬁuﬁ'ﬂgﬁssumﬁmﬁamiﬁmﬂ%’“lumsmuqmmaaﬁﬂgﬁﬂn
1Au%37% (Jervis and Kidd, 1996) Huauﬁuém'ﬂu-s:u:ﬁﬁa“lﬁgﬁﬂmmﬁnmuumﬁqw
esmniuszozidnhaioiy Susimnniazetsiais nmshaNuuauiioun
Uszgna ldifuunasdagsssund nazldlunsmsauunanunysanms sxvvandunu
mskdaveanyasns aamsldmsaiuwas Tufiwathados uazsSnudunadon uauniiou
(parasitic wasps) ﬁ"ﬂmﬂué’uﬁu Hymenoptera éalﬂuﬁuﬁmﬁmﬁuﬁa uA AD uazxmuﬁ'uq

uAUTouIANUHAINNAINITININGI (LaSalle and Gauld, 1993; Grissell, 2000) 131150
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= =

iWounuaslanaivriia Shaw and Huddleston (1991) ssanunwuiauioudounyasda 11
Sudguiitosnnuaufoumuise Sounuaserdeldnarosiionaz i385 3afinarnnme
uwmﬁuu%’uﬂuuumﬁﬁmmnmnﬂmuﬁﬁmwﬁ’mgm"‘mmuas%ﬁwmgamﬂ Tuilszima
BN UIRBIUsTINAIRYY WunAToUDa 34 23 (Areekul and Quicke, 2006) HANIToUT 1993
Fiauanaannuuaanguduie M3933aisdn (parasitoid) 9xA1a9In UsFansaiiozain
unaserfuluszozgaiioveanisndy Tuvasis daey luahdfvandyin v sewue
wazthaTsainiy Turszozss yuosumudousziinisiniiords fu uazIyAn In
0gn16TuT03d #2190 9114AI0IFY (endoparasitoid) 13 o ¥iiATTINGIYG iRy Tnagniouen
30170 (ectoparasitoid) 1At IRUTAAMAVINALE NN (5202 TNy a) wdavualug
(szvzAIMuBUYaIRIAD ﬂmﬁuuazﬁtéanmaﬁwmﬂ“lwﬂj) Diwiianiuuasorduiion 1
AaAoUAUITON 1 @2 (solitary) M3 B UVAI0IFY | #adouaMITouna1867 Aaua
I - 1,000 3 (gregarious) (Quicke, 1997) ifipavtnumudonaunsoifiouunausashuldyn
szozveamsiyAva fe Tu vuen Anudiazdudu S unuioundunisuuriags
ﬁqﬁhacﬂu superfamily Ichneumonoidea '-'TIN Uszneudan 2 ldﬁiﬁﬂjﬂﬂdllnadiuﬁuﬁu
Hymenoptera f10 Ichneumonidae liaz Braconidae ANTANHIVOY Dolphin and Quicke (2001)
wonduriavesuaufionliaed Braconidae W laniivanunilizin 30,873 54 50.866
wiia uaduauiDoulunduil 13,000 sianiniui I45un s dadon S nmmansiazoiuy
vz ooz 1A nus a1 T3 wie 1 w4 vessninmudoudmuniland
165N 15AA Y1 (Wharton et al,, 1992; Shaw and Huddleton, 1991; Dolphin and Quicke, 2001)
umuiion1udad Ichneumonidae A Inaziouszosdamueunazdnuduosunaslususy
Lepidoptera, Colcoptera Il@ % Hymenoptera 71U Braconidae 1 WOUAIMUBUYDA
Lepidoptera, Diptera 1162 Coleoptera wazidioumAacsou Saunudiourt 2 19 uanudny
Tumarin 19 lunsarugulag®33 (Godfray, 1994)

Napompeth 118 Hongsaprug (1996) N81191510a2180ARA3 53505 1AU0 38R 3 W5

L. gen

a [

didgvenlszmalneldoymiosninlunsdissunadagivinudmlnainaglu
DUA Lepidoptera FIVTWUUAUIT OU signiphorid (Hymenoptera : Signiphoridae) (66.67%)

nuNHYaNang wudagsssumna Ao uatidiou encyrtid (25.5%)
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2.5 UNAININ Ecanthecona Jurcellata (Wollff)
UIUNNIA Eocanthecona furcellata (Wolff) (Hemiptera : Pentatomidae) Wunuash
1 o " a A - o a = a oy
wunazunsnaren ) ludszmalne wih uio tazeidan wuianatingfnssuiu

icd c‘.’, 1 L o % o o o o o
HYAIMIAILATZUZAB0U (nymph) T0 2 Y1 TGeszozdnando Tihnuuuingaiahaiy

]
=

o A £ 9 = o a A 3 v = o v & =1
nusudazy Tavlmhaunadinuinuddivountondndassesiuih Ifiniedu
o o ) a 0w A Y y & A oA A
IUWIA NAIINHUURANY YouraIMuTudidrveamtpauuiane nd1nanieiionmue
Tuide' ) Bundand nazussna (2521) onuuIIRaIAaN nmonLeuiiae'ld
MAYHA 1FU NUDUNTL AN (S litura) NUBURIZANOA (H. armigera) Hupw1zin
19INA (O. furnacalis) MUPUAUNENET ( Trichoplusia ni (Hiibner) tazynuousunuly

k3 <3, LR | 1 " = I~ @
VWi (Parasa (Parea) lepida Cramer) Wuau 151091140100 1905 ima 1w unanatluag
a1 wmﬁqw%@& Pieris rapae (L.), Spodoptera litura (Fabricius) W02 Anomis flava flava (F.)

S ' = g a =
(Chu and Chu, 1976) UaNNHLTIWNIUIMLAINA UM ITVDIWIUNMIANYS 21w 49
= é " o o = d, M ; o
wind i naRwIzHuauRIFzaMII (DLW, 2522)
2.5.1 dszansamvaanunsnalumsnIunuaIfn Y

Tuilszimatumonswnumsdnmlssani e ansihuanivoaauiaa i

9 = :g [ 3/ o é = a =
19 awgunuaumaenu et uilouas Clostera cupreata AW IURA 1 HITNIDAU
VUBUIY 2095 14 159.98, 115.75, 89.68 11AT 86.53 @2 A11AIAY (Mukhtar ctal., 1996)
WUANT HAZAME (2527) 100U N52ENTA NG00 2 9 5 LazAaaiy 1 aavhai
vuownizauodie 18 741, 10.16, 29.75, 57.6 1Az 308.40 §7 AINBIAY) A15ANYI
dszaninmyeanuisnalumniuguuuounsz e Spodoptera exigua (Hiibner) 1u

' Y e ' ' a1 a [ | ~ a a Y o

mio S awumsUasedisouveaniufianaion 4 uaz 5 Huszaniamluy Wwhate
vuaunszivenIdgagn 7.20 £ 0.70 naz 6.40 = 1.50 ida Yu sasmunzauiigaluns
Yasuwruianado 3 d/ne lonumueunszyivoulunlasmau 4.10- 5.60 A2/no vz

o o Y A oo o ™ E ' w
ansoandiuIunuounIzyronliimanNounas 0.10- 0.20 A/no ¥ad1 NITzAY

= -~ o

Wwsugnane 1 @ane melu 18 ¥u. wislinuounszyneuiinioiminy 97.30-97.80

d d w
Wodiwua (Saul nazamy, 2541)
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msfnediz@niamueauianalumsidanueunseiin S liwra Tuideu
TIMNIAU-ARIAY WAL 2536 WIUNHIA 10 AamwIsonunusunszinio 3 Tunsanaans
uazTundasdumanald 20.9 uaz 200 @3 awad nazAunusunsziinis s 18 24.2 az

22.2 a1 mumeu nolunal 14 $3lua (MaTid, 2538)

N oA )

2.6 wyomsvesriaenueulvunsuas nueudjalng
A 1 v = A A s '
W‘b’ﬂ1ﬂ1'ﬁ]ﬂdmﬁﬂ'ﬁuﬂu1ﬂﬂ‘lﬂi Huaunnﬂuiuwwwﬂqiunﬁ Moracese IUNUIN

= o [ a2 '

AuluNrvesanalng (Ficus) (Zolowhin and Witt, 2009) 1Judngdidyves Inshivuegda

NUU (roadside Ficus trees) lm:"lmﬂszﬁ'u (ornamental Ficus) 11U Insu

(Chinese Banyan, F. microcarpa) (Daimon et al., 2012, Navasero et al., 2013) ua:ﬁﬂuﬁqa

Artocarpus N 1UFUA 17U VUN (4. heterophyllus) (Navasero et al., 2013) Tnsaulutlszima

Tnominnunawilszmatinanosiiamu Insulunay (£ microcarps var. erassitfolia)

Ins3ulvuman (7 microcarps var.nitida) nazInines (¥, microcarps cv. Golder Leaves)

& ' a4 é | a
(1DoUNT Az N1, 2544) Tudszmealng s1wauueudiade 7 varians auaen (flower

eating) YDUNUATVYU WUHLAFTATNAIZS U5 19115 Tuny3 uaz nsamwa e

I
=

uwsnszetwvesiidevuauauly ns Sxveumuiwosiainswie nitha Soauiy
Tnodu SulailiBo 14 ndu (Zolotuhin and Wit , 2009) & 1u Wa1lTud
(Navasero et al., 2013)

ﬁ‘iwumﬁmﬁuﬁ%am15Huaumﬂaﬁ1§awuauﬁﬂm Taovuounuluvesuzide
FHLJ (Ficus carica) 1U1£1179 ( Mangifera indica) uaﬂu‘uqu (Artocarpus heterophyllus)
uaﬂmnﬁﬁﬁ‘uﬁqa Ficus Dnvausiinlaun 1nidos (F. benjamica) 1183 (F. henghalensis)
Insdeoluunay (F remas L) (Hill1994 ; Muniappan ef al.. 2012) Uz1R0QNUN3
(F. racemasa) uz!ﬁmm (F. pumila) uaz Iwasum Tn (F, religiosa) Tumadszmaiisionu
WUt Su d0ane Suy Adan1 (Butani, 1979; Hill, 1994)

Kedar ez al. (2014) 51001u Wy 1m15vesnuau Inuns Idun Tnsdeoluunauy
(F. benjamica) ITWASTUM1TW (F. religiosa) U130UIA0 (F. elastica) 1% W IATH

. ' = 4 a A o 4 <
(F. benghalensis) Butani (1979) 'i1(1»1114’3]?111Buﬂjﬂdﬂlﬁ'ﬂ“b‘uﬂ‘u!ﬂulm’d-ﬂﬂﬂz'ﬂ'ﬂiuSlﬁi’)ﬂi»1
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1 = J o 1 = ldl )
(Ficus carica) lUAUNI NIz 1w0v09mdovuou vy Ins luasdszimatistoaun duide
miha Goauy Wi e 1dndu ulatiFeyuazquing) (Zolotuhin and Witt , 2009)

ﬂjﬂ“‘u (Kishida , 2002) uag Waudlud (Navasero and Navasrero,2014)



A
unn3i

d Aad o A a o
Ql]ﬂ‘iﬂ!!!ﬁz’]ﬁﬂ“llﬂﬂﬁ]ﬂ?%ﬂ

d =1
3.1 gilnsamazmsndl
= [ =) ) = d:l’
3.1.1 M3ANMIMITUgUINe ez ¥ Inenvesnueubiie Ivans
1. Ty Insdesluumay
2. 1y Insimua
3 B " o
3. 9N (VHAFURIUAUENA1L 9 A1)
=y Fa? "
4, Mroward@nauiaian (AuMUEUINaIL 9 B ALY 5.5 )
5. NADANATANVUA 14 %18 x7 .
6. Lpanogoaa 70 %
7. NTEATHFISE
8. 1A
9. Wi
10. 755 103
1. ndoamnes 1o luTaae Tl (stereo microscope) (31 DS<Fi2, T0 Nikon)
12, 0aNaNTANVUIA 1118 ).
13. NADIDIUNIN
o L
14, ayaantiuin
15. VIAADILDY
=1 (¥ =) ) 2/
3.1.2 MIANBINMITHG W ING WAz T 1INevoanueuains
1. T Insgesluunan
2. Tu'Insinna
¥ 3/ ] o
3. 01uuA) (UnadurINgUINa19 9 W)
a ~3 1
4. SwnaaANVINAERN (FUHILFUINAIT 9 FU AT 5.5 H1.)

5. NABINAIAANVYUIA TS x18 xT ).
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o
6. Laanaaana 70 %

7. NTEAHFTE

8. 1A

9. WNu

1

1

1

1

0.n551n3
1. ndosman3 1o lulnsalnl (stereo microscope) (§"u DS-Fi2, 80 Nikon)
2. QINANAANUUIA 11x18 B,

v '
3. NABINUMN

14. dyAvaLiuin

1

5. VIARDAUNAY

= = @ oy
3.1.3 MIANEITHANNDIANIEIINY A

1

2

8.

9.

' Insgeslunmay

Tulnsinma

- U (VNIFURIUFUINAT 9 a1,

- Srenara@nuLIadn (FUHINEUINa13 9 BUIAZ T 5.5 )
CNADINAAANUUINTS x 18 =7 IFUAIIAS

_Hoanvsoad 70 %

 NIZAYEITE

1nay

@

i
“u

10. N33 103

1

1. ndoaamaas 1o luTasa Tl (stercoscope) (31 DS-Fi2, U0 Nikon)

12. QINANAANYUIA 11x18 K,

13, NABININ TN

14. AyRIAluin

15. ¥Rl
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3.1.4 MmO svesnuewFide InaTnsuasiidenuouding
1. lnsdoulunnan
2. lnsinma
3. Ayu
4. N
5. uPU
6. MUUAY (VUIMFURIUFUINAI 9 T1).)
7. SrowaiaRnuuaian (AUAIFUINA1 9 TUMAZFY 5.5 BX.)
8. NADINAAANYUIALS <18 xT B,
9. 1pANDIOAA 70 %
10. NTZAIBAIT
11.1hany
12, Wy
13,055 103
14. naeamans 1o 1y Tnsalail (stereoscope) (ﬁu DS-Fi2, ?}ﬁﬂ Nikon)
15 aNana@nyuIa 11x18 .

16. AyAIALUNAN

as o ] g
3.2 35ﬂ]5ﬂ1!“u31u9ﬁ]ﬂ
N3390A531 211 6 N15NAABILDY
= s wr — = ‘; & ¥
3.2.1 MsAnNEIADBAE MITUGIINgIveIlide nueWwIvNINs (Trilocha varians)
(Walker)
w Ad Yy o 2 o _ad P ¥ oo -
Aret1nImuamny e Tuiniu nar ao iy nieunistiavenso1M15ve3
wuou i ludesdvanuasigumngidszuim 29-31 earuvaBod 68-73% RH dm35y
wuouldaruuda 10 62/ 9t Wy Insdesluumaniluemisnuou douemianyn

'
Ao w ¥

U AUNTENIMUDUIANUA mﬂﬂﬂu‘nnﬂmwm1Elﬁﬁ’mwamﬁnimﬁm«'mqud’naN 9 Ty,

3 o o =& o oA > &

& g o o o 5 ' Ve
llﬁzq\‘i 55 mu.ﬂuﬂs:maanuuﬂummmu mmnawqmmmumsuwanwug mtmazgﬁ

@ o 1 a | o ' w J
paiuginladionaradanla 19/ 8w tuiinmanaimseauiug szoznarlumsnan
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a a o = 1 o 14 v & o g o o
wuguaziuiind v lvinwewdazu S1wanlifing /g sunseiadaudnivaie tuiin
] o o @ :
RO WANANITONI 2 INAl

Y o 1 ar o o s Y

Tunnanyaz 19 vuou anud nazauduivaneldndesanes o lulnsalny

:‘4 1 ar ¥ > s ar J
wioustamomn Imsfunnmouen wisunIAvLIA Fail
1o tunndnuus 1y & iazdavua
MUBU : MUBUIARL I Yuindnyazuey 7 Javuannunain: Inan anuesiaa
HAZAUNIFOS U
LY U | v & oo 9 [ = o kY
anud : ImstiuinIsmsaialaguuesnueu dnvuziazdveslagu Jannunhanas
ANuEveelagu tuinanyuzuownid Jauuiandiunaazevesanig
v d w w of & a e T ] i,
Auau iy Tuindnva i Tueaadn Tune 2 1we 1A 110128189 Seauny
(wingspan) A1181I11IA AUATIAEANBE T anuniwazanuutlanaa
a £ o w w o a :’»
1Az UNATILIUNWT Y (frenulum) VOIRNANTEVI 2 1N
- o a =1 d!v

3.2.2 msAndmMaE Inenvesimenuau lnilns

@ &/ aAw d a o B o & wd oo R g 1q ¥

MuinanaIdnaNTseanINanuA o1gduRuIvhrmiutudazd 19a luns

v & o [P=y ' Y a2 ' = v o 1
werunug 1 lnusasnanlatuouuds duiinszoz la vueuiinesnan 14 sxrimides
[ ¥ 1 = A 0w o

T 187 /7 1muda nieuliludauveslnsdouilue s imdana (n=30) duna
NOANTIVUBIN UBU TANNUANM In: Tan HazANUBN B MUBLIAAE I 31

¥ a A~ = = 2ALa Y o Y v
0I5 IMuuounn fu nuoulelimawsyAy Tamuivzddnud lunund Tavaiis Tagu
Unstunnegvernua Taninaduanuousuailngu Taotiuszoznusudouioth

o

Y v ¥ < o d e AR o ¢ o
Anug (prepupal stage) 13 luszozdnud 1iuiinogduauivi hinmniug Tasusnesnoiniu
3

= WA : ) .
riastial ludesldeimisitesnin luileaalin

o = o as o o
nazdiuaulining dmsuduauivi
= a = :.EI' a o °
(proboscis) UN1sd1329NE0 M 1svoIRTaUan TnuTusssu9A D snaaeriiielued

3 2 a2
UZIA® (Moraceae) WINAUIAIND 1Y
= = 3 = = 5
3.2.3 nsnnrHafdn]sssunAvesridaruoulnulng

g ' - a < f v .
vl nuou uazlaguiluvesinssiianiag Tasdungulvdganaradnviia
1x18 4w, 19 1 ga ety 1ngu tiuiind a1/ nqu uaz tuiind ez siiauauiou
Vo o ' Y W oA o ad ¥ ] a
14 dwsunueu munuouninlulnslaviuuds tunasuaunuesuiinuldudazne wiia

A o A o oA d S a a s A4
ﬂa@"uauqvﬁ‘nﬂuau Hazluinou ﬂ niny ‘HBﬂiﬂﬂum'uTﬂ@uﬂmwlﬁﬂ‘ﬁuﬂu‘ﬂiﬁqﬂﬁ
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3.2.4 msAnndnYMzMIFUg NN vesiidenueuijaIng
' [ 3 w o [ = g
114 viueu dnud nazdudusondnu ldndosmass To lulnsalnl wiouns
Mo UMstiuindnyuz MU Wi ounIIaving fall
19 - fuindnvuz v @ tagdavna
MUDY : HUBUNAAZ I TUNAANYMZYUDY T Javuiannunaine Tuan au
81816 HAZANUE1IFOS U
ARG : TMTITUND SnBUZIAS AUBIADUA IANIUATIALANUEIIVOIFNIA
o, o o o 2 v o oy ” T
AAANTY  TUNNanYue 1uedauIona 2 ma 3a3U1aA 1100118182 A1
81IMUIA ANUANazA NueITmH ANy NazANLE M
= o a o v
3.2.5 msAnMIEInenvesdideriveutialns
v & Ao d a v ¥ o G A o & 1 gy
unsRNaNANANTTeRNINANIA BIgduaNToRKaUTIAazg 15 Tuns
o ie = ' 8" [ il " ' -
weruwug 1 I Anuasmanldlusmnts duiinszes ligsnamsinves i nueuiia
' S =1 ¥ & v 3 v ' v g -
20n910 19 921 wmnasa luaum 1@/ 19 wieulilusouveslnsdouiueinisi
AFUNA (n=30) FUNANYANTTUVDIMUDU FAANLATEHINE THAN HazA NIV MUY
1 o oA a:{ Y s A A s = g A Y o 9
uaaz o Imanldsue s Tinuounniu nuswiieiinsni @y Taduiazddnud Tu
M imsitiufinerguesdang fufinergaa@uion lunauviug Tasusneonnnduias
o v:i o a w o = | é’ = g Ty Y :‘_:l (=] .
nnuluing dnsvdnaudviimowiiai lidoaldormsiiosnin 1iTeaathn (proboscis)
= = o =, = ‘; 8
3.2.6 MIANMTARRIFIINMIAVO RO NS
o ] Bt o 3 o " ¥ ' a
nuly nueu uazTapuiluvesinsriiaaieg Inonunguldlagawaraanving
11x18 . 19 1 ga ae'la 1nqu iusadwula 7 nqu uag Tuinsnulazsianauiiou
[ [ =] 1 ¥ v & o =g Y -:: =
T dwmsurueu muvusunluIns laouudy uinsnunusuimy ldusazasa ¥ila
d' L | aHed o
voaruou Insivuey nazdw@mon 1 My
3.2.7 MINAAOUNYDIHIS
= - 4 u ¥ '
INUNYD M5 U3 (Moraceae) Tain
1. Insdevluuvan
2. nsinmd
3. Uy
4. TN
5. MU

o Y v E A = g A
wnhmsnaaeulinuoulnyInsuaznuoufiInaieUsziiunaiuisems
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HuaU BN (Third instar larva )

1A20A 11817 6.50 uu. Wanz Tnann 314 0.80-1.20 uu. (1980 0.92 +0.09 y.) 805U

a

17 1.00-1.20 w1, Wanaanaaudrovudvn TueuddoimseTiimanty dmseenias

q

viosdsay 1 uoy vivsalidaeulumaed viflouiidun enuaziesnaquirevudun
= - o 4 o o
gosulfalidaoutnalumadd oncdutlarwsosudvi (s 4.1)

viuauud (The forth instar larva)

o w

@1921n210017 9.00-17.00 ¥ians Tnanndig 1.40-1.70 iJll.(l‘ilﬁtl 1.50 £ 0.3211.)

o =) Y 3 Ad

g03ulin1We11 1.20-1.50 wu N ASInAgudI0F Auuuenuazteadu1inum

v3aazvInoul avtum dusun haawnnuondida ueviistdutienuazios 414

ET]

az 1 uou Smhmaduisnilsesudnuus 10sas hmartuim ondutareese fufidva
(15797 4.1)

HWOUIBT (The fifth star larva)

ardalivuralvy d1d9019 1430 uw. Woanz Ivanndne 200220 uw.

(9AY 0.27 £ 0.07 1) 8031077 1.0°1.20 1. (128 1.06 £ 0.05 uu) Waldnmhum vsed

a ¥

aadm SuuuveadaventazioaliFunatumi vie e atduwm v waz

3

= S =4 P T H =
mouiFv1Idum H?aﬁmmaﬂmm ﬂﬂiuuﬁuWF}']ﬁHdiﬂuWﬂ'lﬁ!ﬂTlJ ﬁ’muuanua:‘nmu

¥

Y A h ' 0 d o o 9 o ¥ -
HDUNIN ﬁummﬂau"lﬂmam L]Juunuunmmmaaz 1 UOY UREIUUDUATUUNN FUINA

= o Ed ¥

3 Y V= R~ | a = ' Y A
VYA 1 unu muuuanﬂam‘n 2 Ulﬂsaiﬂﬂ1ﬂﬁﬂﬂﬂl31ﬂu%ﬂﬁﬂ1 1 ﬂ ATUHUUNDI ﬂﬂﬂ\?'ﬂ

a4 d oo o e %) ' ¥ 3 | a e '
2-5 Uiﬂﬁﬂﬂ'ﬂu1ﬂlﬂu%ﬂﬁﬂ“ﬂu‘ﬂﬂ ‘lJ'ﬂENaz 1 ﬂ VD UATUV E‘]uaﬁiu Uinsadvuiuaa | f‘}

Muaneniayia i dv1I (15199 4.1)
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MW 4.1 nzju"lﬂjmmﬁlgaﬂuau‘lﬁn"lm

ﬂl Ll L} - J { o
A 4.2 nqulvvesridenueu Ty Insiiony 3 Hu
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7N 4.3 alden 1vv04 T varains 18239 3300M 38 100R2 1unInM UL MU U TSN

NINT 4.4 MUY Eruciform 1 caudal horn AULAZAS
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~ o w v o a A
131N 4.1 ﬂ'ﬂllfﬂ')ﬁ’]ﬂ']llﬂgﬂgﬁ]3Jﬂ'ﬂ§l"1]ﬂ§'|1’f?ﬂﬁii'ﬁﬂﬂ (1) mﬂiﬂuﬂu”!ﬁﬂqﬂuqﬂi

T. varains

g[EN anunhaveaiing Inan AN

HUuoU Mean + SD Range Mean + 5D Range
1 0.29 £ 0.01 0.25-0.30 2.07+0.44 1.20-2.60
2 0.45+0.06 0.40-0.60 4.02 +0.52 3.00-5.00
3 0.92 £0.09 0.80-1.20 8.63 £ 1.49 6.50-11.00
4 1.50 £0.32 1.40-1.70 318215 9.00-17.00
5 2.07 £0.07 2.00-2.20 2277+ 517 14.00-30.00

a9 lsAmunamInaasInyIMueuye e Tvu'ns SanudunlsGessuan

' A a ¥ < o o A = - o

VDINUDYU NA1IABVUBUIITA MU U UDUIIN 4,5 15D 6nsaivuaudl 43y
(n=15) Wanz 1vanazndie 1.50-1.80 un. (1nFo 1.58 L) HAMNYIIRIAT 14-16 WL

(INTU 14.93 11.) 893UTAINOII 1.20-1.30 uu. Wusmaeiuaalaeidudvia sesudiu

] v

w w Y Y ar @ oA Y oA

Ua1u Uanue1tisun 0.50 v, vueudshd nususogaie adterurueuioniion

¥
a o

Hhusugeihe ialidhaaduuueniazios iden

=1 = 4:&‘ = a o
Asaivuouride Iuulnst 6 Yo (n=30) WanzTuanii1q 238260 uy.

= @ v Y

(1Imae 2.45 yu) uazin1ue1dI97 18-30 nn.ﬁuau'i”ﬂﬁ(mqﬂﬁw) ANIUNUBUTY 4

W
o Y Qs o =

(Tugae) naznuouds s (Joganio) na1afe Walliimiatumi v195 sl a1

kg ' Vv ) Vv 9/ 3 r kY v = =t ] = A kY
ATHDUAZNDINTUD mummmﬂau"lﬂmamuma UIUTVNITU ‘UH‘VIUiﬂJfTﬂfJ‘Lﬁquﬂ

= ¢ s d
NHAVI FDITUUTUIATD

ﬂ‘lli)u’ufﬂﬁﬂm%ﬁﬂuﬁ (Prepupal stage)

HUBUTIADUINIANLA (early prepupal stage ) 3zas1udulofanufialy aseusnai
nuouszididnnd dauiide lozifudaudis (ventrah) voa Taquithunsiudulofine
(papery bottom ) ADUIHUBU swadrudulefiaia (anterior) Lmzﬁﬁauﬁm (posterior) Y4
Taquadwrunsadadulofiunkungdedonsznaiadesuiiode $rade e

y 4 ya & Ao ¥ a4 Ay Y ' <
aialaguiniass FalaguilidnvazadiogdiSe Tidulovurwin Audiaune §h
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2 o 1 A o
M 4.5 dnudagnieTuTaguiilugaife (boat shapped cocoon )



1 % o ol
.ﬂ1“ﬁ 4.6 ﬁﬂ‘HmSﬁlaQﬂﬂllﬂlWﬂlﬁU

13190 4.3 wmﬁnuﬁ’(nu.)mamuauﬁléﬂ"lwu"lm T varians

AL YUIAANLUANAR VAR
CRAURER T . -
A3 017 nd 12
Mean + SD ~ 2.86 + 0.16 7.97 + 0.67 3.68 + 0,22 9.59 + 0.81
Range 2.50-3.20 6.50-9.00 3.10-4.00 8.00-11.00

AANIE (Adult)

4 dé‘ A B d Oy ) ) o o & o d
ﬂJ‘LINI. 2NATNAUYUIALGN lnaﬂﬂﬂ]ﬂﬁ]ﬂﬂﬂQﬂzﬁﬂ‘Uuﬂ‘lu‘]JullﬂxﬂqulllﬂUW'uN]ﬂ

]
a =

P v d o » =] = . ) ] =
ﬂQ‘VHﬂ'IZ(ﬂTW‘V] 4.7) AuAUWNY 2 AU UL LA UKD (bipectinate) inovunlalonuing

' { ' ' 4 '
WaliTiauRud (ocelli) 11171999110 (proboscis) naz 143 maxillary palpus 4194 3 g 1] tibial

= o L ¥ L]
spur YUZIALINUBAN3 N0 11Ty WA (tympanal organ)
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=

- o @ W = g 9y X v ° o A& ~
NINN 4.7 aNHUSNTWNAIVDIHL 81““11‘15 ﬂﬁ“ﬂqgQﬂzQﬂﬂuﬂ1uuullﬁ:'ﬂ1uunumuﬂ’l“

o

ANz

L v o

ANMMIBINAR (Male adults)

. w

= el o A =
A419UANY1D 7.50-10.50 Y. (1NAV 8.83 + 0.89 UY.) manuuNurInaunIlaw
IS A a 1 . a ' =
NUIA UTIVIHUIANLIUNT] I.I.‘illllll (rami) YI191NNATHIATAUIT ramus HUI1UD I

= = o ' = ]
@191 (branch) llllillulnU'l’JiJH‘N'Jﬂﬂ'NWI]ﬁﬂﬂu}lﬂﬂ’lﬂﬁlﬂ1ﬂu3ﬂﬂﬂ]I]i.ltﬂ’l 2.50-3.60 U,

4 P

(IMAY 3.19 £ 0.34 W) (13139 4.4) Mswdimibenady suvuenlangualsyumieia

v dAa

Aoy lUman Audnendnnqudrsuueadvid andy ol Ieaunu (wingspan) ¥auilu

seoen1asennatlawiln aeataua In nAnIn A0 14.00-21.00 uu. (1NAY 1843 + 1.56 U1l

¥ '

Unnhimihmaneu ldnian Sidumuvaadnuuzitiunau s n1ad1uuy (dorsum)

vo3tlnni Yandalidimasou lUmant d1uaia (venter) vo 3t anaailiduainving

anvuz I 11du eguuananindiuunazduies Unagualsvumbaaseulumam
> J ¥ PERPTI 4 =, ¥ ¥

v 3 gunaqualevueiiddiataduwin Ynanidindia 420-560 vy,

(1DAY 4.97 £ 045 YN )UAZHI1 7.00-10.00 MY, (1RAY 8.56 £ 0.77 uu.) Unndaniia
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3.20-5.60 UN.(INAY 4.08 = 0.64 VL.) HAZEI 5.50-8.00 WUINAV(7.16 = 0.87 L) Inuilnves

[ o ] H
Unnas 9T Yau(frenulum)vinAal@nINL A

Pt 4.8 dnvarzve iy e d oo Ty nsmed

ANANIINAIEY (Female adults)
192NNV 8.00-11.00 U, (19D 10.00 £ 0.730.) HizozraszrNnadareiln
709919 18-25 LU.(INAY 22,60 + 1.54 wu.) M5 InyiTimadadu Auuwiilimima
Unagqu Tufiaaanhn vuraadromari vusaumiuiumn(bipactinate)iio ud1la10muIa
=4 = z = dl. ' =
HUIATAUINANUAALAIINGIT 2.50-3.20 . (1RAY 2,72 = 0.20 ¥1L.) uAazHUIATTIN
0 9 kY ' ¥ A 3 By £ '
(rami)¥17 Muvusazauaennagudrsyusiaaeu linnimaduuuuazduan
) Y] - P 4 YA o ) I
Weoulnnqualsvuazideaiidaoulmaimaneslidnvuzdrudon vivugiidnou
Tinraimiatloniiind1e 4.50-6.50 wu.(1nAY 5.68 £ 0.550N ) LAZH1D 9.00-12.50 WU
v - ¥ ' =
(1ndy 1040 + 0.87 W )muvuilnwilanqualrsvuazBeaimiara suandmhivud
) = ¥ v = o Y] P o y 9 VA o o
Wimanavy mmuuulavanlnagualsvuaziveadiimia auanlnudaliuaua eI
dnvay Inaddneu ldmahmaduadu iduvnadleglsznuuuinanin Unndindn
4.00-6.50 U, (INAY 5.68 £ 0.55 YY) LAY 7.00-9.50 LY. (INAY 8.58 + 0.68 UY.) (A WA

4.9) (M3519N 4.4)



X
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T 4.9 dnyazvo adaiy TR de e v Insmeii

o o & = 3 o o 3 w 3/ = = §
A1519N 4.4 ANP1IAIAT HUIA nnin Unnas (UU)VDINIANIVINANUDSINIUDI HITD

wuoulnu'Ing 7 varians

MMs  ANEN AN Yanth Uands
o0 a1972 NUIA A3 12 na o1

Male

Mean + SD 8.83 £ 0.89 3.19+042 1843 11.56 8.56 +0.77 480+ 0.64 7.16 = 0.68
Range 7.50-10.50 2.50-3.600 14.0-21.0  7.00-10.0 3.20+5.60 5.50 + 8.00
Female

Mean + SD 10.0 £ 0.73 272+032 568+0.53 1048 £0.87 5.64 £0.57 8.58 +0.71
Range 8.00-10.00 2.50-3.20 4.50-6.50 9.00-12.50 4.00-6.50  7.00-9.50
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4.2 %ﬁnuwmﬁnﬁanuau‘lnu‘lm (Biology of the fig silkworm moth,T. varians (Walker))

=2 1 a a a & ¥ a wa
nMsanEInIIA U InoIvesrmidovueulnuIns ludesd fiidanas
1 a o d a1 ! v 2w
Taonusu@ossioluved Insinmd uazandnioludoaliomis ilewindudusoves
= 5 = a’ Ty . - @ o 9 U =
T 1Al 11151999110 (proboscis absent) WUIAUANTHOBAINANIAFIITZNI13 19.00 B9
23.00 W. UAEMIGuzNTURUFADUNa AU TURBN NAIRDA AAN DY 24 . vzWeTY
ar ' 1 ' @ a o
WUFUARZE 1FIaUIN 15-20 3320 mMsHauUgAD 19.00-24.00 1. kA IE
- [ A ] ] o o 3 =] a row o
N lviud wuvznalurneunadu M legramiuiiungy Nadvedaseruiuimg
a 2 = ¥ & @ > v A o ta o ¥ oy oy
1907 D1ATINUG vIFRUAUR A 2-6 Fu Tude udsanuasin ARt Ud UL
a A A a ' aw d & w Yo FY o
waraanusenrhanye 2-15 e vnqu luammsssumnaa udu minae limadiunds
TuvealyInsfiluInginimanuan 3-24 wea /nqu dAnduivansanaly'ld 160-270
ar = o  a o el ] @ e o ] ar T ]
Woa /@ wmgiauanuaunuion 1A unsrauiufansona v g 15-183 Wawa ua la
vzilo linoeniluga szoz14 3.33-3.62 54 nususzdneanninly Tugaush 8.00-12.00 w.
& ' - ' ) - o —
viuouoneenain 1y szmznldon lvoanmad e (nwh 4.3) nuouionsniinesn
) ey T 1 ' ) I; ~ =) ar
vinnn Tz hifualden Tiee hifun/dens nueuvesiidasiiagl 5 3o (instar) nusunn
ToaziuniuaIe e endunueuisganio e1gvesnuen e 1-5 uaazSunio 15y
1.97 +0.09, 2.00 + 0.06, 2.03 + 0.05, 2.12 £ 0.04 A% 2.62 + 034 U A WAAY (A13137 4.5)
vuoudvganivhiusiusraznuouionowitanud a5z osnudURIN YA
o r 4 = = ﬁ. o g é
10.74 +0.5231 vupudsaanioionianav Tl wueuiviiseas1aTagu (cocoon) Vi
mssnnmveslulnsvuouldina lumisadialagu 812 yu jduvvvesnisadialngu

w Voo Y ¥ oA ¥ A = e v
HupUItNOUNANIAABUALILBIZ A AU nueuvztuiduloaslidaegiaalu idule

»
A

fifanuuzithurug deduluii vzifiu papery bottom waalaqueiniinuouszadila
ﬂuﬁﬁauﬁma:ﬁw'lﬁm?im"auﬂa"wﬁJumﬂ:‘ﬂmﬁuﬁfanmzﬁﬁ’mﬁ’u‘lﬂﬂﬂﬂqnﬁﬁu‘ﬂu
Tagu 2 %u suuenuniigeia 1 ¥ea dunilaveslaguilumssonvesiadyio Tngu
Fufi 2 9zmunnn Taguiidvin maes wie Hiaa aveslngulildvenanuuanais
TEMTNINA MUDUIZUZ TUNDUITIANIA (prepupal stage) 3zanai 1 5u anudegnivluTagu
35uzAnUA (pupal stage) 4.00-5.75 TU (A0 4.85 +0.52 Tu) dmSumead uaz 4.00-6.00 T
(1RDU 4.99 £ 0.96) A Fummily (A15197 4.5) spusinudiiersauszurnuouTunew
anudid o adu odamationgdu nandedaiuiods 2 AR RS ums kAU g e

101y 58 Tu (1RAv 5.96 Tu) nazwmTio 5-10 Fu (1AW 7.20 Tu) dIUFUR U TR 2 WA
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TlAsumswan lifuemsiteaninhifisashn o meagiieny 4.50-8.00 Tu (980 5.58

TU) uazweniiu 4.00-10.00 T4 (1980 8.28 1) TUAN NS SURIARNRUSUT I UN AT TUD

MavFoURgA NI INuVEIAU INg

1 =Y = =1 ,&'
M3 4.5 320250 YA Taved nuauitde nu'lng Tvarians

FHA{H n Mean + SD Range
v 30 3.47 £ 0.07 3.33-3.62
Huou
nUDUIU 1 30 1.97 +£0.09 1.83-2.17
NUBUI 2 30 2.00+0.06 1.88-2.08
nuouiy 3 30 2.03+0.05 1.92-2.17
WU 4 30 2,12+ 0.04 2.08-2.20
HUBUIY 5 30 2.62 £0.34 2.17-3.04
SIWITTUZINVDINUBUNNTY 30 10.74 + 0.52 10.18-11.21
Anua
WA 30 4.88 + 0,50 4.00-5.75
eniio 30 4.99 +0.50 4.00-6.00
RTITRL
(WeIE 25 5.96 +0.93 5-8
eIy 25 720+1.25 5-10
Sl 212 160-270

' [~ = i =1 &‘ =] ar 3 c‘i
a6 lsAamInmsAny Wy nuauvafide vy Ins anudunls lude e

V1MUY (instar) na1IABNgUMYTIINATZ I 29-3 10ruaraiod nuouazdl 4.5 uaz 6 5o

Unalaona 1yl s o nsdinuenil 4 3u (n-15) Faduivgationuiiszosuuou

(hisaunuounouiudidnud) 2.00-3.13 Su (mAv 2.25 Tu) AsdiTMueu 6 30 Susluty

e wuhifiszoznueuClisrunusunoududr1dnud) (n=15) 3.63-4.00 Tu

(In70 3.80 1)
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@MUY end to end position ﬁadlwﬁmﬁﬁﬂlﬂﬁm (male abdomen not twisted)

43 dn¥uzNIFUFIUING1ve T U UL 91N (Morphological characters of the fig
tussock moth, P.nuda)
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HUDUIBUTN (The first instar larva)
ddalivnaidnuazinue1IvuIA 2.00-4.00 YL, (19AY 3.13 W) (A15197 4.6)
“ == ¥
ANuAANINE THAN 0.40-0.45 Ui, (INA 0.43 + 0.1 U WAl Tmaeauiaa auuuen

= 1 o )

H@v17 Inguau neizm vuenddeausn 4 ngu 1130GUUILIVINGEIAD FIAGUIUTIT

= a

A ' 1Y Y A s ¥y A v
maed ﬂi’!ll"UUﬂ']u‘U"NiJ‘UuUTJU']ﬂ UNQUIUUDU IDIfNAY ﬂuﬂﬂﬂﬁaﬂ'ﬂ 2uag 3 ’]Jﬁﬂ\‘lﬂz

U

° ¥

1 ngu uagldvunoulumed vuioaldei 3 Tdu1 Auuuienldes 4-6 Hddoniu

]
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nunaaldeatesdanan uouFviswanuenndial 1 unu auuiesldesi 7 Taen
' v 1Y Y A M e A 3 b 3 a0 4 = ]
dudmuuien)desimas Sanouldmandes fudratednquunneismizoaiiuund

1982 1 197 MUaNEAIALTBI VI3 asv UTeul Aaouda T w1 (0w 4.12)

HUDUIUADY (The second instar larva)

A1772017 3.00-6.00 ¥y (1INAY 0.69 « 0.03 V1) HIVAADUVI TN 1981 AuVven
Udewsniimbmafudr snduveudumi vesenidoausniidun vuenidoasniingu
VUHLVIIBIIN 4 NQY T osmuuanguimuieniigvuglnsanszvendiaathumies
uazlivuoamn nguau ludlaudu muuuemldeadt 2 uag 3 1dv1 Tnquunuuuness
gaaldaeulUmed vuiealdoi 1 uaz 2 Udesas 1nqu Auvuiealdesi 3 Bdvin
P v vy A s ¥ Y 2 o Y o 5 '
Auuuieadesii 4-6 Bihmadudsd snduiinnuuniuaueadid Meguun
AANEIA2 AU eIldInTRAM Auuuiesldoan 8 mimiatumaes aruvulaiy
(Y aa = v o = (=< ¥ Y o @ £y ¥ ! ¥
N0 TV UNguauuyuNes gmissuthuneInut g 1w? 1198 1 1o Auas on Hea v

ALV UNVY (AW 4.13)
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HUOUIDINN (The third instar larva)
8167817 4.50-7.50 WN.(1NAWY 6.38+ 1.02 Wu.) ¥anz ITvanni19 0.90-1.00 ¥ .
= w o Ad 3‘ Y A4 o 9 k) A = 1
(1m0 0.94 = 0.02 wu.) Walmhaaud i Muvusnidowsnidutum Tnguuniuy
P . i ' ' a ¥ oA a
1933A1 4 NGU BeanuvIedRs uraznquiigu vuimhmathunaes nauiogduuonil
o =1 [] 1 v =1 3’, ¥ ci
guiugdnsanszuen Jvusaunn aaunquuuaiululivudu uuinarseniddeaii 2
uaz 3 PUOVTVIIMNANB1 1 uey muvuiestdesh 1 uaz 2 ngquiduvunuuness
gaadaoulymadidesas 1 nqu duuudealdesi 3 idv1 duvuien)dean 4-6 Ud
#1 onuuuIna19ved 3 Udeailino udv e unuen 18189 1 uou auded i anueull
nquuuuuNes AT uTie NN NUEIEIF uaa nguiivucnn 91902 109
Mua1 on Noa VIvTaazyuiey Taaoud19 1912 (i 4.14)
HuauIa (The fourth instar larva)
d192017 6.50-12.00 . (INDY 9.87 + 1.47 131) (NIWN 4.15 Laz A15197 4.6) ¥
d' o 244 z =1
nzIvanndna 1.45-1.50 uu. (1A 1.43 £0.03 un) Wrimiiaanady onddoaus gl

3/

a o ¥ kY ey < ¥ v =] 4 '
aa1 oauveuA i B aduueuee Auvuenildeusalivuiuuneisai 4 nqu
guveanguduyuazidmhnady nquaud i iivueiun suuuonildesi 2 uas 3
uaazidesiinguuniuuaeszn 4 nqu nguandm lwaudaiiosnndivudimies Auuu
9 3 o =1 1 = o = ! " a 1 =] 2'; (] :’,
voudeai 1 uag 2 Tnquanunesigaa Mhmaneuldned udaznguivuduagiuin
' 2 ) ¥ e v 3/ Yy 4 a
HAZUADZ T UIUYUIUAY LUINA1NENYAD I 2 uaz 3 UTHV1? MUVUNDIUADIN 3-8 Ungu
YUHVUIBTMMNAEN tazlisudimae oniunsquvunedne 7 oz 8 figiuvud
nimanasdudenuaziowaazddesdinguatnninessa Iguvummass uunan
Y] — = = o o ' = = a
AUUUYB1dD 99 4-6 UV 1IAINEIIEIAD F1UuA1I BN WD VIvTuazvuTion TE
Aoude lmava duuusienldeai 6 uaz 7 liAeu eversible gland #39 dorsal gland 1404

az 1 Aoy Aouuuldnan 6 DAV uazdean 7 AR



AR 4.15 nuou o 4 vesiidenuoulfalns

39



40

YUoUIUNM (The fifth instar larva)
& - @ )
d183817 9.50-17.00 yu. (1RAU12.68 + 2.19 uy.) HanzInanni19 1.95-2.20 Uy,
H H w oA %’ 3 [
(180 2.07 + 0.06 ¥.) (M5197 4.6) WA hmauduuuenddoausniidaeoutialunia
° ¥ ¥ ¥ = ¥ = ' o
A1 voumumi vesendeansniiaviimuua vy enddewsniinguunuuuneiym
4 nqu TasuAaznguilgunquiuns Taommwiznqududiadvunnn vauzinquai luil
yuai duuenldosi 2 uaz 3 uaazddesdinguyunessni 6 nguanseguuivaadidal
A oA ) aa Y] W Y A a0 ] a o
JUIUAMALINIUVUBNILTYVIY Muvuedesil luaz2 Tnquiduvunuunesgan
(vericulus) Hyudinmia ampuiosnsummadutiededdeadi 3-8 finguuuneizm
audaldesay 1 pgu uAaznUITILILTIMGR . onidunguusniag 2 pquiigaiioligiu
a ¥ ) y oy aa 3 ¥y ¥ A oy o
vumihmauay iunalddosessuuliauy amviatoadei 1-8 idurunuune s
1M Taoligunquuudiaadiuaieniazies visswazuifouiidvd snuuiedeq
4 uaz7 3i@ow dorsal gland (ATWA 4.16)
HUDUIBHA (The sixth instar larva)
129017 13-25 1. (INAY 17.73 £ 2,70 W1.) W2 INanDn21uA31E 2.50-2.90 wu.
iﬂ. A : =1 e = | 1
(IRA0 2.60 £ 0.06 ¥1.) Hoal Mhmadus uuuonldeausnidun U0 QUUUINUNBS3AT
2 nqu Tavuanguiidwmiisedanusennedndisuaas nqudvuemima azuAazNgu
= g ~ = AR o Y] @ A
uguvuithmsnszenduavuzifninuiveunesumiweTds Tudu Snquanuuy
1 1 [ [l oy, o (] = | 3 o = i’;
1033712 nqu nAnznguaylnd¥amu udaznguilgrunuyuiuuidnieoasSyndu vy
2114099 2 Lz 3 unguurununesym Taouaazldealinguu 6 N uABZNUITIUUY
= A = :’: 3 11. 4y o @ 3 ;Y -:;
fivavanazivuau muInanenlds il 2uag 3 18919 Mwodas turnaanelde i |
uaz 2 Unszgnuuuuunesigaauazlvumiaia i 1n3zyn vunoldesndonsaaiu
EY g 9 ¥ A = o oY) « Ao a )
AMUY1IN03a0aN 1-8 Dvumuunessnididaz 1 85U Tasguauiiamanasivuoaiuuu
C; = L= | - t‘ =1 g) =
vioeldeai 3-8 Hyuneizanldons 1 § Sgnmufhmaduias Tvuduiivou dorsal gland
vuenldosii 6 uaz 7 uuanarsduyuionldesd 3 fuldeagaiieiuouiiaaniy
ANVUNAIRI VIAIUD VTN UINAEIND MUVURDIUZD N 3-6 Lazu13d A vy
) LT 1 @ Y aa 6 Y o ' ¥ A a
noadaean 3 Datldesgao BamiudmuazMuvuissvesuaazReaduouniuviiad

nmadumasuautaildesas 1 uau (nmn 4.17)
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Huoumda (The seventh instar larva)

147017 16-30 WN. (1RAV21.37+326 Wy.) Wanz Ivann3ie 3.45-3.70 uy.

»
°

(A0 3.57 £ 0.08 y11.) nuaui’uﬁnﬁamsaanﬂim“lnﬁq Wazlimiaa vuenidaausni
F12 (M 4.18) InguuunuuesIM4nguuAaagu i IuIUTUAL nqurududIaee
vrmanguudlufvudy enidosd 2 uas 3 iinquuynnuunesyauautaldoesas 4
nqu Taousaznguilgunguigvuimisauaziveugnidaivudu Tnousazdeiidng
az 2 nquenidei 3 Hnguuihusudvaiusvenddosi 2 iuanarsonddesd 2 uaz 3 3

o

du12 Mudrenuazeaiavaduuieadesd 1 uas 2 finduuunuunesigdamihnia
Wudesaz 1 ngu mia:ntjuﬁwagj"luuuw%adaunmnﬁﬁm’ﬁwmﬁmﬁﬂdmmmmw{
smaaaieadosh 1-8 Woudazdasti 2 nau Taoideaz 1 nqu uaaynguigudiua:
vougniddindaznguivudu nuanarawauumdaiouihmaduended 3 g
Udeagmihosutisenuaziosnoulinadas Snguaniunsym udaznguilvien,
110 LN A IUEBIAD3 6 AL 7 iAoy dorsal gland 18898z 1 Aon na197e Aoy
U809 6 Tdw12 unzaouumldped 7 Tdune m"r:uuﬁn:iummmamaﬂmlﬁaﬂmﬁuﬁﬂz

5ITUNA ATUABALAZY DY 3 IUNIVIDS ATV IR LU T

M3 4.6 ANuELEzaNNAT e sTInz Tvan () Yo sruontlaIng 2. uda

sTUL anunhaingInan ANUIEIAD

Huou Mean + SD range Mean + SD range
1 0.43 +£0.01 0.40-0.45 3.13+£0.66 2.00-4.00
2 0.69 £0.03 0.60-0.71 4.63 +0.72 3.00-6.00
3 0.94 £0.02 0.90-1.00 6.38 £1.02 4.50-7.50
4 1.43 +0.03 1.40-1.50 985+ 1.73 6.50-12.00
5 2.07£0.06 1.90-2.20 12.50 £ 2.28 9.50-17.00
6 2.6+0.09 2.50-2.90 17.73 £ 2.70 14.00-25.00

7 3.57+0.08 3.45-3.70 26.03 +3.79 16.00-30.00
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(1mae 3.04 YU, n=10) ANHUSIONE Hanmimiadwm AuYenuazNvIl v 1IN IUa 10N
9 2’, a = =] o 9 = = b ¥ Aa b 3/
HAZNDITIUNIVIVTIMAZVUNUNL TV AHUuenaen 3 mﬂaaat‘mmuuﬁmmawu
9 9/ A =1 1 o 3 1 1 [ = |
ﬂ'luUUf)ﬂ‘JJﬁﬂdll'iﬂllﬁ‘tlT) uNFUIUINIBIIN aosaz 4 AU HAASAGUNTTUVUAINAD
Yy A = Y 9 Y s
uuanaenlasan 2 uas 3 VUOVV NN 1 LAY ATUVNOALAZNBIUNGUIVULDULIDG ]

vy o

r 3 U
andesas 1 gd1eaz IHuliguvuavinguuulivuernnnaiudiientaz NoaRouuINg

) =1 1 o 3 " ] -] A o
muuuunqwmmunaigmﬂama: 1 UN[S | ﬂEJiJTﬂUQ'IH‘U‘LIIJﬁﬁHLﬁz"UE)UiITLHJEWH
vunes)dean 6 uaz 71 dorsal gland
w 1 3 s v
HuauuNdUIVIANIA (Prepupal stage)
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dmvznadu agiianuinaz lungavzldsuanwdudnud anuavzgnomdulolian
4
AINUAU
ﬁ'ﬂIIG’I’(Pupa)
o v o = o A A @ o w ) 3
ANLAIUIUD obtect pupa 1ABN T2 1A I1TDUAANVEIAT YUIAVDIANIE
WO 2 1WA ANUAIHARE1Y 11.60-13.00 . (1NAG 12.59 +0.45 1.)n 319 4.20-4.60 U .
(IR0 444 0.13 40 ANUAKINAIT 0012 13.00-16.00 Y. (1RAY 14.70 £ 0.72 1) N34

4.50-6.50 WY.(INAY 5.40 = 0.45 UU.) ADUAIMARIANA I UNATY (A1319714.7) SPUATA150E
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ima Auvui enuazReslivudivasssoutnagu AudndnudTav duuues
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AnuA Taoimwizesdeusniid@inaia druuteslded 2-4 @ easen druduvuies
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Wugaaduaazilni s g0 Adhadnug Taomwizgmelaseiimieanuefimatyi
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asuIRUFHILID

ﬁﬂuﬁmﬂé (Male pupa)
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v  wog W 2w A @ e L - =

anuai Inainaomiluadnery s fu mswnzlimhaaty vuidnndes idmaes
' a a g 1o A )] D 2 a A
awhvmvig luiullnguassiidvndmuuenuasiesiidaou um ahaanuariail
ﬁ'ﬂllmijfliﬂﬂu(the pupal stage has no silken cocoon)

s 4 =1 =
ANNAINALNY (Female pupa)
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a w 8 w o o [ v
anvui luadomeadiie Indineonidluamudo aisaw e szoradaneg 1dus

- e v o 3 v ¥ 1 a3 v )
U1 vuIa taztlniigvn Muudeniitihaia suvutesldoasnminna amuuies

Udp4 2-4 TF@oahum duvutesimas 3o 5-8) Mhaatumass

E ” e
MINT 4.7 VWA NUEILEEANUN T (1) FidvesiidouuouaIng (P, ruda)

1 o £y v @ 3 =
A ANLIRINEIE AnudImenily
i A 0 A4 012
Mean+SD 444 +0.13 12.59 + 0.45 5.40 + 0.45 14.70 + 0.72

Range 4.20-4.60 11.60-13.00 4.50-6.50 13.00-16.00
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ar

AUANTUINAL (Adult males)

a

a i - =}
d1A20A0017 10-14 Yu.008 11.66 = 1.04 ¥1.) 1N TVUIAENN (reduce)
12 o a o a . . = e =
Tutimswann Tnwaadunuulun? (bipectinate) (Mwi 4.19) Taomwizfiguianuui
d e = - '
i 21 3 vesnwomua mnaduturiigu Soviveanuan #3ona1 rami ;120

nazviwauuuiund Tdmadaevuialasdmumuaanaduun v liveasiuuinuiaie

¥
]

A o =1 ¥ YA A o Vet
nuauanvuzithudu vinamaguasiduiing ynamaginueld 4.80-6.50 yy.
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(M0 6.09 + 0.44 ¥31.) 231N AUVINT TV WAL A MWD T VINTazvInas

o

Unagudrsvugni@mdsalueny vindaliam daadiddenluniavn dareteadd
H Y o
o

A 3/ et o ¥ kY SE=) o = 14 3
maod munuannmmﬂum FIHUUNBDINTHIAIVUDIATUULDUVIIA UV NN UV UNDY

Yo la varduvTnugmdn Unaquaie scalelifnoudialiniedr Sndydu
(frenulum) Tvaj 1 1dudrirara fg1uilnniedaumin voailnnds Tnuds
(hind wing) &1 um1 onriun i (anterior) v BV VYN Hgalavinalng uas
vinugalailiiuduin 21idu vazdorduiuined s (anterion) 1n @5 yduy
(frenulum) WFv12 A1ua131n (ventral) vo3Unndalnaqudassuingda (scale) FF1MDa
ﬂﬁadlliﬂﬁuﬂa (tympanal organ) LAUEA tarsal formula 5-5-5 1A% tibial spur formula 0-2-2
spur UnoiiToduana ibia vt Suidiiinnuazeamna Tnvitan e 5.80-8.80 wy.
(Lﬂgﬂ 6.67 £0.51 Wy.) Az 13-17 iJll.(lﬂ?;U 1440 + 1.24 HH.)?JHH?TQ 5.50-7.50 .
(1nA0 10,17 + 1.03 u11.) 7l wingspan Fuuszosiieseniglansiln dostlsvesduiy Su

28-34 UN.(NAY 31.20 £ 1.42 U.) (NWN 4.20)
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s

WA uINAINE (Adult female)

o o

SWallAN 11.0-12.50 w1y, (1930 11.66 + 0.52 w,) Tasawdhmadas vl
AQUAIIMAD DU labial palp TFmAssau Helnaquarsvudvny wuwaduuuiund
Forlmadnnlme mvweamnaiidmfizond rami é‘?’uﬂ'iwam"aﬁ 11N MUIARTHUA
fid912 Muaniin1ue17 5.50-6.50 1. (MGY 6.00 + 037 ui.) MunenUnagquAILVUFY
¥Ma 3 § Unaguéauyu v1anhumien tarsal formula 5-5-5 tarsi Udoansneraninideadun
Yeulnaqudrovudunn vahnlifinisimun Samdedeu dunin Tnmbwazudana
Aupurazanidun YnnaafiWGydu (frenulum) 101 12318 tibial spur formula 0-2-2
tibia w1t Smhiiimnnazeranuan 15y deudielvgaudiatealdoausn
TiyWa (tympanal organ) TAnii1n 314 7.05-8.20 Ua.(19 A0 7.74 +0.30 ¥ ) 1AzE12 15-17 w.
(1o 15.69 +0.57 uw) Tandan319 6.50-8.00 W (1RAY 733 £03201.) 1Az o1
11.0-12.50 W3, (1R 0 1148 + 044 11.) I wingspan 32-36 WU (19T 0 3373+ 1.08 U )

(PWH 4.21 HAZNINN 4.8)
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q‘. o o = 9 = s 3 =1 - J
A1919N 4.8 AIUU1IAAT HUIA ﬂﬂnmua:ﬂnnm (vw.) VDUNARIDSIBUDI HITOHUDU

ﬁﬁ\l'ﬂi P. nuda

= 9 = ar
ANUET ANV Unmin Unuas

mmsia " =
@107 RTRD na 012 n3a 1

Male
Mean + SD 11.66+1.04 6.09 +0.44 6.67+0.51 1440+1.24 625+ 0.68 10.17 = 1.03
Range 10-14 4.80-6.50 5.58-8.80  13.00-17.0 28.0-34.0  5.50-7.50
Female
Mean = SD 11.66 £0.52 6.00+0.37 7.74 £0.30 15.69+ 0.57 733+0.32 1148 +0.44
Range  11.00-12.50 5.50-6.50  7.05-8.20 15.00-17.00 6.50- 8.00  11.00-12.50
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uaaznqulidvudnagu nelvguiReslideudu S1urulifingegszniie
168-387 WO /01 (RAY 254.72 + 54.86 Woanoa 2 5702140 5.21-5.63 11 (1IR90'5.50 + 0.20 51)
& ] v o ' w a P ] @ 3 ]
dionusunoansinan lezegswnuihungu szdaiunlien lWeanmadiudisvealy
A g A a a o - = @ 7,
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NUIIWI202 TUNOUITIADUA prepupal stage 13PUTzoz MUY SO 7 MinuonIzuz U USY
AU NUIABBNLIAIININ LUAITTIAN Huouvzll 7 Souas 6 A1 (SuTos s LI
A3 T 81guh 1-7 uAez o n=30 MuBUTUNIN 2.13-2.42 Tu (1NAY 2.28 £ 0.10 Tu)
Musuioaos 292-321 7u (1nav 3.08 £ 0.08 Tu) vusuTua 1IN 238346 U
(IR0 3.024027 TU) vuouTod 2.79-3.83 U (1nAvU 342037 Tu) vuouToi
2.96-4.25 TW (1INDY 3.67 + 0.447U) MUY TUNA 3.08-4.00 TUONAY 334 + 0.34 Fu) HuoUY
199 4.50-9.83 T1 (AU 6.10 + 1.71 $u) (3190 4.9) wuouivgamoiiezswegnueunen

W " a o o ad ' w 1 =
W3RN MnuuAMuaUNBU B IRNIAEDALININTENITA WU LB U IR U S NIS
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¥ 3
as

v 3
U9193ENIN 1.04-1.25 Tu Tavagduuasriiatiliszoznususiavua 22.17-29.21 u Tunil
= o Y w Yy ' o = é a da o
5IUDITzoTMURUIBNOUINIANUAAIY 8813 15 Na 1 nupuveRITeriaTilANAUNLS Tu
A o oA = dé a Aa v & d W 9 o o
(59990970 (instar) NA19A0 VIATINUHURUHITOSTATIINA TuF L TugatoTauTuinn
Uszuzvuou 3.62-4.67 70 188y 423 +030 Yu) uazianuninvesianzInan
§ o = y ! ¥ o o
2.80-2.90 1. (1INAY 2.86 + 0.04 TU) (M5197 4.10) Fnieonnnuniavening Inaniv
~ ¥ =) o o U as o = j a gd e as
nn vusufiielidaivinaddu dnvuzmsihaovesdideriiaiivnumdiAnylu
msiawluvesisana lns nuenivduqesdanuiluaendiuignianuszuiaiiug
¥ o v & o o o o a ' A A
waa vuoudo vuldvinadida Ingvu Tmsviatogs fuynaiuvesly eling
sz11a dauveslugmiawnsamasuanuly Tugamsssurnawnuyassiaiingly
¥ | A o ' = 1 g v " " =
Aunuveslulng msndlvedimeigniolungu nsalegiflungy Tunaasveanaos

a o I 2 4 L a g ) A o 1 ' '
AanuiluTwAeILInTITBNY 25U w38 39U F1uauluRnemy desrengu

M3 4.9 'ixu:msm?t:ytﬁuTmawueuﬁléaﬂuauﬂﬂm P. nuda

JTuz n Mean + SD Range
4 30 5.5040.20 5.21-5.63
HUBU
nusui | 30 228 +0.10 2.13-2.42
NUDUIY 2 30 3.08 + 0.08 2.92-3.21
nusuIY 3 30 3.02+027 2.38-3.46
HudUd 4 30 342 £037 2.79-3.83
HUBUIY 5 30 3.67 £0.44 2.96-4.25
HusUI 6 30 3.34 +£0.34 3.08-4.00
HUDUIY 7 30 6.10+1.71 4.50-9.83
ﬂm:u:nawawuﬂunﬂfu 30 2490+ 1.40 22.17-29.21
AnuA
IWAIR 30 4.85 + 0.40 4.50-6.00
(Wenily 30 4.55 +0.46 3.50-5.63
AT
IWAR 25 4.85 + 0.40 4-7
INAITIY 25 7.00 £ 2.85 5-10

sulening 254.72 168-387
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] . ol al
MM 4.10 ANun1iang Tnan (uu.) uay szoznuenoi 6 (Jugae) ves nueufide

WuoutjaIns P.ruda

The sixth instar larvae

A3 30 ANuNNIveiIng Tuan TTUTMUBUIUTANY
()
Mean + SD 2.86 £ 0.04 4.23 £ 0.30
Range 2.80+2.90 3.62-4.67

o =

Unngmiseifidaiiaia maginzmmivnesdsisin alsdniladanuuandiadulud
dnvuy 31U wine uazdvesiumodudu lunsdiduduioveaiidonuouraing
dnvuzmouBnNiiue naaninand 1T M
1 Ay (frenutum)iSnduau (bristle) oglugwilanisdami (anterior) vosiln
na gl 1 menslotiinnndt 1 idu (nmin 4.22)

2. Unmih (forewing) inadiitinlaonidugnidlniidd daumaiodTnmihdun

3. mnava 2 madha s (bipectinate) ATITBIANATIAS INMUAAIWALTIOI T
vidhuwiluniaaoanaduusmvIveaman (rami) vz du dumaduaimimaly

aimuatuiundngiumuiadszne 2 Tu 3 veanuon
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M 4.22 Aydumag (310) veniio (¥a1)

o Y o a X v
4.5 anum:m'snnmmﬂ'uammanuau‘lﬁu‘lmunzﬁuauqﬂm

o

-1 o 9 a0
Aidonuon T lns (7. varians) tazmueudsng (P, muda)Tudagddafiogluad

o w A

: a "o ' o o 1 1
uLIAo (Moraceac) Hﬂ%1ﬂﬂﬂﬂﬂﬂﬂ‘b’ﬂﬂg1uﬂf]ﬁ"l‘i’li(Ficwi) mimmu’lmﬂuwuanq AU

] ] (] »
AIUNPANUIZUN (MW 4.23 1az 4.24) iWelinmsizinavaanuariail lulnsvziann

¥
S o

HAZIZINDINAU NUM BB AINTATINGT nuszwuInlurggdou veaynt uas
" i s o o = =
wullszmnsasasluraggiu idg Ao dlubidssaunawriiauaz Tnsinlgndraouu

¥ ¥
(ornamental and roadside Fieus trees) iingmhaiuTaonueuvesfiitena 2 siiail
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n:' = 9 ] A = é & o
NINN 4.23 m“lumumwm"lmlﬂma‘ngﬂnuﬂuwmm UH‘NBN1'HU1W5 (T. varians) 2 3

]
)

¥ o

nIMaY
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a a ¥ ad d§ 9 a 4 3 o
NINN 4.24 N']TUG\Tua'Nﬂlaﬂvlﬂilﬂ'IHaWQﬂwuﬂuﬂl'ﬂQNl i’]'l,!‘lblﬂi 8 1 MaInany

(7] = = 5 Y
4.6 Angsrsnviavesdimervon nunsuasnueutialns
= ] = J =
VAT dsaanniaution1a (egg parasitoid) yoaridouau v Ins2 ¥tia Ao
uauitou 1 Trichogramma sp.(Hymenoptera : Trichogrammatidac) wazuauidou 'l
¥ E 4 ¥
Trissolcus sp.( Hymenoptera : Scelionidae) (21WH 4.25 11a¢ 4.26) UanIATHTINVLYAIN
g i w & w " oa a
(insect predator) l‘lJllﬂiﬂHﬁt]ﬁ Vespa e Vespidae ANANIVVOIAD LA TUANINETTUA
o ar 9 = g 9 a v =
WUMAWHUDUITANTUVDINI aﬁuf)u"lﬁullﬂiuazﬂuauuﬂﬂi nuiauInsinina
as = [ ’o’ : 4 5 = '
YULIRVINUNVUIURNNIANTONIUAIN (predatory stink bug) FaTFoInermans 1
Ecanthecona furcellata (Wolff , 1811) 08U Hemiptera 23 Pentatomidae 9AnUY0AMAIN
" a A ' o = a A . 4 . d
agnuluveanusudide sdelsnamunumaudiouTafido (Cotesia sp.) 297 Braconidae (11

= 3 kY
!lﬂNlUUNHBQHUBuuQI‘lﬂiﬂUU
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’ it
i , -
L I

q‘ = n . = b = é‘
M 4.25 nawition 19 Trissoleus sp. (INAINIO AL vosrdonuou Tuu'Ing

M 4.26 uauidion'y Trissolcus sp.(waiio aut1a) vosfiAovuou nyng
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4.7 Wvormsvoaruaulvulng 7. varians nazvivouijalns P. nuda

namsdsemuRranalns (Fieus) natosiiafufivomisvouwasyiiail 1dun
11]5{’!"0 sluuvau(r benjamina L.)u.az'lmt’fau“lmj (F. microcarpa L.) Tnsnoa
( F. retura ov. Golden Leaves) 1M 3 1R 01U (F. infectoria Roxb) 1% Fun
(F. rumphii Blume) TwaAzum In (F.religiosa L.) Insluen (F. maclellandii King) Tnsngia
(F. glabella Blume) 1A (F. benghalensis 1.)

minaaou TaniisIed (Moraceae) madoviuiluivomnives nuou'lnulns
T. varians Taviinamanageuiilu (nwdl 4.25 waz m31aia. 10 taznueufang 2. nuda

4 o =1
Taolinanmsnageuiilua 13199 4.12

MNN 427 MsnaaouN¥e 113
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4 ) o
3190 4.11 W¥eIMITveInuauridonuou Iny'Ins

oy Foinemans e
YYU Artocarpus heterophyllus
Tnsdouluuman Ficus benjamina L.
Tnsinna Ficus sp. Moraceae
niuou Morus alba
aun Artocarpus altilis

.:; A = _§ Y
M50 4.12 Wyo MIsvoInuoumidenuautjaing

Fouiny FoInnmand 2
YU Artocarpus heterophyllus
Tnsdovluuman Ficus benjamina L.
Tnsinma Ficus sp. Moraceae
nuoU Morus alba
TN Artocarpus altilis

TuaninsssumanuuouvesFdorueu vy Ins Un1sviia10sunuuyasyiia

A a a v A 1 A a A a A '

ouBANAE¥HA NA1IRE VTN uauRTanueu Tnu Insezwunuassiiadu oy

#20 1uduI nuanounoy (Hypomecius squamosus) nuouvolylng 3 via laun
4 [ :

Glyphodes bivitralis WA Crambidac HUBUW 010103 Choreutis emplecta. WQE Saptha beryllitis
s . a4 p . & 2
9 Choreutidae Huaumﬁammﬁavlm Asota caricae 1 Erebidae uanmnuﬂawmwau"lﬂ

o P 1 g s:; o '
M3 Gynaikothrips uzeli 3# Phlacothripidae N 1uaou Insdao Fum@e v i lusou'lns

ety Auuun teaf fold gall



=
unns

= 4
JV1TIUNANTIINAADY

anunzmaFuginovesiliaelming

Tvaafiide T ns TuSanpme nay uuu (round flat in shap ) WSonauAMUIAD T
¥4 (egg colour) HmAvattazndoiuddinouTneonul (Daimon et al. 2012 : Singh
and Brar , 2016) ¥11A¥8 3 195a21un 319 0.9-1L.0 111 (1980 0,98+ 0.04 111 1A 211
(thickness) 0.50 31.(Navasero and Navasero , 2014) Q”S‘ﬁui’ﬂwmma”lﬂﬂumwmxﬁ'mim
Audna1a140.60 - 0.70 uu. Feihidurugudna19oun 17 Navasero and Navasero (2014)
laswam’d

ﬂuﬂuﬂlﬂﬂﬁlﬁyﬂqﬁH"lﬂiﬁWﬁ'JﬂﬂﬂZjnﬁ"JU‘Uu%‘UTJ (white powdery) 8N H M 1A ]

s ' v 3 AR ; ¥ @ !
F0IUDYNIIATUVUVDINDIYA DN 8 (a caudal horn on the eight abdomen) 10310 aunnz

EY

' v H 3/ i
Ydea luiiaearaumIu (annuler) mﬁauaunn11mnnmﬁu§amﬁmﬁﬂammmauﬁﬁ’aq
= 4 3 3 b7 c; o - é =
HAzNapsUN A DUYDIIa0 N 8 gasuvaanuaumdaluylnsidnya=nuilan
VoA s A Y & P = s A o ' ¥ A A o <
NA1INDEDI UMUITDIAA |9 1HDIDTUNAM sosuIlanyusdn IR lotnsagesu
o o ¢ > - v WA, o o
VEATINWATIDTUNAND BOS U TANHUZ IANTOUAA 19D T UIZATI01) HAZFD T U
Vg ' ' ¥ v N % am Y v o N . A B
nuatlu 2 dau damduaoud o1 Mimanie 1hmaRy gesud TR NINTUT U1
v ) 1 o 1 .::’...
iinnangnsalasee sududuee Sudniiinnunmlsgum 0.30-0.40 uy.
Daimon ez al. (2012) 5104141 MUBUIY 1-4 TIFURV A AIAILHUIS LT 190D 9

a

¥ =1 A 5 \ 4 X
M09 MuBUIIDIMEUMATAT Ho 20 BeruAFva $1U I T (instar) VOIHUBUIZ T LAY
< L | ' = Y o el . -} = = =
1y 7 38 Aodwinuoud1 07 7 (the seventh instar) iiloioafigun g 25 parnaimon
' »
nuBuil 6 30 v3e 7 Ju uAio@usguigil 30 ssmumaiFed Senuounzanas nuouzil 5
" » » Ed
o W30 6 3u liimueuion 7 Aniugumgiaadusziinares uasivesmueuiidowiiag
' o A 3 8 = o v
Navasro er al. (2013) 510943 Muaudo 13 Gd%oududun Hassuldy
o o Ao ¥ Y 4 A o vV
(curved homns) Huowuiufi 4-5 imihmariunazsesuilvinanas vuouds 2-4 Unnguaao

o i —

eI R ISIAAR A ATR Y (white powdery)
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L

Navasro and Navasro (2014) 1Atiuiindnumz nueuds 1-5 uaz Snvuinvewia sidq

¥
Lo am"u UUUIA VOINUDUIY 1-5 A1l

HUOUIBNSH

= v

dduiuginsensyuen Sv1edeiion 3 § auiouiives s g Auuudilidunia
Bondudmdredids Wadd ante 0405 uu.0986 047 £ 0.05 Wu) §15201 3-4 Y.
305UE17 0.4-0.5 Uy, (16 0.49 +0.04 131) V1N Y MUIANE Tranni190.25-0.30
(80 0.29 +0.01 ¥3.) AMUETIFETUET 0.4-0.5 Wy, 1M1 1.20-2.60 W, Fanuensy
fanheiang Tnan ANVYIERT ULATAINE1IE 1A 1 deAndD U Navasro and
Navasro (2014) 18518971114

Huo U IBad

ddnagudlersiian auuddafinefidvn duoudidasend d e e
Wenandwdemaa Seesuemndmususousn nueusiiiane Tnannise 0.80-1.00 w.
(19AD 0.92 4 0.10 11 S1FI017 8.5-0.0 1. TgoSug T 0.80-1.4 31, (NFY 1,04+ 0.16 131.)
NN ANY I Sown T nueutoiiiian: Tnonndas 0.40-0.60 1 (1R780.45 £ 0.06 w11.)
d1970717 3.00:5.00 ¥, 30T UTAVETT 0.50-0.80 WU, AW TFnE Tnan A2INE1I61A7
HAZAUYIITDS UAIIYIA Navasro and Navasro (2014) Rt}

HuoUIuma

adwnneuTsaeanaal Ingni S1datnaaudaovudagy $5ns nan
1.8-2.00 WU (1NAY 1.98 £ 0.06 W1 BTRI017 Hold 13, FOSUB1IT 1.52.0 U,
(7Y 1.5 + 0.16 111,) 1M AnuIEATeny 1 nuouSeiiiine Tnanndi 0.80-1.20 w.
(R0 0.92 £ 0.00 W) 41698717 6.50-1.00 831 8D UETY 1.00-1.20 13, NNV NATTUNA
(n=30) wamsﬁny'lwu’jmuau'iﬂﬁm'mnfwﬁamﬁIwanﬂ’a‘mmaﬁwﬁ"umzmmanam’u
YBIMUBUITA19910 Navasro and Navasro (2014) 18#nu 17

HHOMIHE

dalnagudrssudv ldvuiumBounususs 2ua 3 nueuSui s
nz Tnannta 2.5-3.5 uu. (ade 2.95 + 0.37 ua.) 162017 18-26 131, B85UET7 2 W, UAIN
nsfnEdisowu i wueweiiian: Tnannts 1.40-170 UL, (IRAY 1,50+ 0.32 W) T
819 9-17 U, #9511 1.20-1.50 W, wumuenSeinnunheiane Tnan ANUIIRIA

- ' S v nva '
MasfUUIIFnIu @199101U89 Navasro and Navasro (2014) ﬂnlﬂﬁﬂ‘lﬂ L’JL‘}J‘HEJfJNlI"Iﬂ
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HHoH BT

E
¥ AA b Ed

o = g 1 o :3.’ (F=] = 4
aaumhaansgiiaaneuldniauag wuamau"[mmmnﬂﬂﬂqw oI UAA
] { o I8
vurnas Wang Tnannde 1.5-2.0 uu. (fe 1.90 + 0.1 W) 01920717 28-37 U, DS UBT
g @ T o ar = U L]
LS5 uu. uyvaaeinnil Wanglvannueuds 5 18nn31v9ns Tvanusadg
MUBUIY 4 1INNISANYIVDY Navasro and Navasro (2014) WUNMUBU B ITAUNT 19
.4 o o a
nz Ivan 2.0-2.20 Wy, (1maey 2.07 £0.07 ¥u.) 91978717 14-30 VU, UALIDTULAINYTD
1.00-1.20 vy,
fouAAIRTH (caudal horn)
o =t &’ = Jq % = =1 @ = o« 1]
AOLARFDT U %wuauwma1ﬂn%uﬁuuaﬂym:mﬁyﬂaﬂuaunmmzuammma
o ' ' ¥ Y TR ¥ o B oo ¥ A
poniilu 2 @ dauduernnlithimonievhanady o mUAusUTaanse
!u" 9/ v A gﬂ aA ar el s o [ 3 =1 3’1
HIATAWY TUN 2 unniryaunnesgia daisyesse S udauusn wiiiudiuuien sy
E 1
g0 UL TUITIBEANIA M5 IAAIIUE1IFDS U89 TAIRNIZANUIN VB g0 SuEIY
W0In
= U o ¥ = 3 =Y ayd v A = -rg b & o
MNNIFANHIFINENY I nuouuBldosuafiiviueu o 6 mavusasdasiy
o £ = Y o = cﬂ' A = @ o Y
HuawitgaMe Iaelanuniieian: Inamndy 2.54 uu. YU Uiodl 5 Jb fogavie
» v a 4 o t§ LY { o e
Avden 5 anwneiang Tnanslu 207wy waziilonuoull 4 T a5edi 4 Wudsgaie
Y w = A o ) o
ANUNINAINE Inaniade 1.58 uu. (n=15) WenBouifieuniun g Hane manueanuoy
Toqevioil 4 3o, 530 uag 6 o Danwnheiang Tnan uand s TIUAUYDIMUDUTY
Y " Y ' d'
gavielu lduenanuuana s o auwe
& A 44 {  w
Tavm Tunuouve sfidewiss caudal hom N8 UL ItBIldosi 8 nos Sy
o A ) e 7 N ~ 1 a o~ o Y v
MUBUVBIHITDBYIN 08 11 29d Sphingidac HHUOUAT DU T TR LIS UM 9A 1L U R D
¥ 3/
Udoeh 8 iy uafluvuenluied Bombycidae ABnUBUefRiTe Iy oeamun oy
=t é’ \ . =t < Y Y Y A s A ' PIRS s
Ao I ng (7 varians) Seosumiad et slde s 8 gosutlvatigula lnososu
v ¥
wiadly 2 dau damhion dwlaedu o luldausefudmiasssnaag lloglu
& o - o P v ¥ A P ' o
FOIUTIUNI VznoINUaaTUmIUNE 1Awe Wesniuii 2 dauszaswesn iy
A s K'g :'} T Q 51' T L}
wuase anonaefuvosmusuiidomin aaguﬂlawuauumammzﬂwIluumsﬁﬂﬁqu
: wd X . .
Udosdhdmeanuouiidofidomioez fiuldo vy uatdeaddmesnuay vy tns

upazldoalunydasrauniog
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Inguvasiideriveululns
U 9w Iaguithuiuy boat-shaped cocoon 3 ldnae 14un Fu1n Fmdesdente
A ' a oA Y E- = o Y ) g
iMaoIveu mmneudy vieldneu luniay anuaogmeluTnguanymzifunuy obtect
A b 1 " A = g A ' 4 @ & o a
wmbanaseuldmandewaz wwulfouiuddou lumantoussnndugudy e nass)
suture A BeAnuAT U InINA na1IRD SnudMATEs suture N198IUEITBI D
1do N 9 d@IUAD LLﬁ'L‘W ?fﬁjﬂlﬂﬁ suture (Navesro and Navasero , 2014 ; Daimon et al., 2016)
[] =] [P=) P o a 9 " [ = e @
mm'15ﬂmﬂumwammmﬂmmﬂwaTﬂﬂuuamﬂummﬂmﬂﬂ MNMIANY VDRI
wundveslaguildnvazadiodudite 2 audindndedunadueslaguliswise
° 3/ kY ¥ 10 =] (=1 ] @
v lsusnmeld edilsfamliiisvauResunnessslagy
o & W ~ ﬁ‘i
AR IpvosMaerivew v lng

L |

L | J 1
Navesro and Navasero (2014) $1891UAUAUD98UAUY mﬁaﬁuﬂu"lﬂullm WL

o @ A

a o o A =1 1 [
anan ol $1e90n 0 9-11 WL, (1InHe 9.80 + 0.63 13L) TszeHesEnalartiln
A09913989A 1AL 5o wingspan 23-28 1. (1R0Y 25.90 + 1.52 W) HUIALAINYIY 5.5-6.0

4 U @ d ar o @ - ] =t
MN.(RAY 581 +0.26 U)FINAUFUTIMAR 1898712 810 131, (1R R0 8.70 +0.67 1) §)
3202 19TE N9 el 18-23 W, (100 1970 + 1.57 W4) MUIATATININ 67 1.

{ [ toa g o ot o o

(12716 5.95 +0.60 UN) VINNITANYIVOIRITONTIE AN BT BT 1§87 810 a1,
(1900 10.00 % 0.73 U ) MWIABIT 2,50-3.20 W, (INAY 2.72 40,32 11 ) AIuA 18y o
INAAIAI092 7.50-10.50 3. (1RT 0 8.83 + 089 W) MUIALID 2.50-3.60 1.
(N8 3.19+ 0.42 W) NNANBULNIADM FIUAA(n=30)

o a P

¥IINgvosRide e lyilng

o A = A’ a A A 3

¥ inewasEenueu Inung (Zvarians) TulsemaitalSudlnenusuiaosdae

¥
lulnsdovluunan (2 benjaming kol §Fansmuiiazoe 56 3u veerts 2 e
P Y 1 i ¥ ' <5 ) 9 ,_—}’ = "
(waw 5.5 1) ua lildnawdsgungiluieudesianiiumila (Navesro and Navasero,
L dea o~ a4 a A Hqg a o 4w g L
2014) WONNINUERNNNISANEIF IV INastat luduRe Tasnusu@osd o luves lns
]l o P =Y ) .&’ w L4
doslunmanmuiy Agunnil 24.3-31.2 sermsamomnza s uduing 48.9-71.7 % R.H.
1 ¥

wuszor 14 3-8 Tu (190 5.8 + 1.5 Tu n=15) (Singh and Brar . 2016) uan1sdnlureadeg

' W
uwe Aigumiinoy 30-32 avruanidee Tasnusuesdioln nsdoslunmay wouszos 1

=

3.33-3.62 Tu (1910 3.47 = W) 5oz 1 1ndRoauA Singh and Brar (2016) 1851091113
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¥
Navesro and Navascro (2016) 31097uuasriaiiae liasunasdu 19 ldgeg
anmuiiuunatios 4-9 Wesdongu (mae 5.30 + 1.8 o) wwdneensinlineudidana

=

9.00-11.00 .91 13 A0 143 Fonu3 1 lude i Rosuuasny 3-40 Hoadengu
(nds 8.80 Wosdandu nazluniamuiudany 3-40 Wosdongu (nde 9.97 esdongu)
wennniilumamusing Fuduto Taevia 1 vz e lodunaeanas Suder venss
WUHDAURAEIT 2, 4, 6 T8 790 1194 7 Fuwy 185 40 Wos

Navesro and Navasero (2014) 51891191 Tuestfianisunasriiai 21914
140-400 ADFA (INFY 206.62 + 85.78 WosADRY . n=10) Yz Singh and Brar (2016) 1A31047u
IFuduiena1v1d 170-305 Wosredd (1m0 215,40 +33.85 Woedoda . n-15) uono i
guyQiined 25 parsaBoaFod Daimon et o, (2012) TR AL T3 1914 170-305
Wo3ADAY (INft 24230 + 62.60 HOIREA , n-4) Jia and Jinxin (1997) T E o84
wnarilafinalelg 155251 oo VINMIANBIVBSEINENU I AT BT 09 14 16
160-270 Ylosoda uagdamwudaduweilon I 145 umsmauassane 19 18 uiy ndnde
11916 15-183 Wosdoda 197 1185 umameuin fos livindluda NAIINNAUAUT IS
Auusnvasms e ez T uaS vmuon was lnfudeinszdosnanas n1s219 14ika
1mhaszﬂznm§'m

srosruouvesEAD Ising Singh and Brar (2016) 310915 vuouiaiaeed ey
109 1300010 UHAY(F benjamina) WU UBUL 5 50 1RSI I5 2.6 4 0.42 (2-3),
3.4+0.53 (3-4),3.2 + 0.42 (3-4) 4.5 + 0,53 (4-5) unzugavine 7.1 +0.82 1 (5-8 Tu) Sog
AR 79U Navascro and Navasero (2014) 51891415 502 nauussfidon o Tnu ns
Sadusdsluvosnsdosluumai wdu wud vueud s o Taoudas Sodiormaos il
mueuTuuin iyiRay 2 fu ﬁ%uwwﬁuamwmﬁu Munuivaneinio
4.33 +0.82 TU (3-5 TW) dmTumaduag 3.68 11211 (3-5 1) dwmSudio nuowSva
BAY 3.00 + 0.63 Fu(2-4 Tu) dmFumad uaz 3.89 + 1.05 Tu -4 Su) dmumenio nuou
Sutorgmiio 3.50 +0.84 T (3-5 1) AMTUINARLAZ 4.56 + 1.33 Tu(4-6 T mTumenily

MUOUTY 5 IR0 433 +0.52 (4-5 Tw) dmSumad uaz 5.00 + 122 5u -7 Tu) dmSuime

¥
IS @

= =5 9= @ ' =t g a A & = s roA
o 9INMIANEIRINEN LTS oz HUUYDIRLTRY IR 5-6 T8 Tawewia Uil 5 T8 naade
FLOZHUBUILINRGY 1.97 +0.09 T1(1.83-2.17 1) IndiReafun U Navasero and Navasero

(2014) 14318970 13uANA1991N Y89 Brar and Singh (2016) upuSoaonaY 2.00 + 0.06 U



62

(1.88-2.08 T4) 3 61991071 Brar and Singh (2016) 19% Navasero and Navasero (2014) |8
An 13 szezvueudvaumie 2.12 + 0.04 S0 (208221 F1)A149907 Brar and Singh
(2016) a2 Navasero and Navasero (2014) 510914 Thiluedeuin szsznueutogashe
(mueuis) Taelifuszoenueu Sorewdhdnud Saunde 2.62 « 034 S (2.17-3.04 )
53081111615’3’51?[?11’1’185#1& mﬂ‘ffif Brar and Singh (2016) 1402 Navasero and Navasero (2014) ¢
A1 Hddhuedann e lsfan sndedind Tuldnanieszes meuutasoud vog
Aidonuonmlnsudedala

Navascro and Navasero (2014) 31Ua1uiwizazﬂuauﬁwm méﬂ 17.17 £ 0.98 U
dmsunueuiido ldudaduSomard 1ag 191« 136 Ty dmiumeie Jia&Jinxin
(1997) T4 unarAT T os HUD R MR 11-15 34 Daimon et al. (2012) 516914 H
Qt'umj 20 El\“]ﬁ']L"HﬁL“]iEJmJS“’ﬂwﬂu‘i}uﬂﬂﬂuﬂmﬁﬂ 34.4 £ 1.30 34 (32-36) Ty ﬁmmwamwv
RAY 373 + 1.50 1 (3540 W) dmsumemile wqm'ﬂnu 25 BNRUATHE VITeLMUDUIRGY
22.80 + 1.50 T (21-25 ) dmSumsdiiozingo 25,50 + 2.6 1 (22-28 $) FmSumeile
NAMS AN ST e UO U A VB ST D AT (10181121 W) lastindang
(=30 Tawasalszoz nusulndifvenuii Jia&Jinxin (1997) 18y 13 uadanuunsy
BB Navasero and Navasero (2014) 1182 Daimon et «f. (2012)

Anudiidonien Ty Tns Daimon er al(2012) 10UNRUNN 20 B9 T O
szozanudimadldion 103 0 (ade 1160207 Y0y i Sol80a1 9-11 S
(o 10.60+08 51) dmSugnIdnmdy wamwnn 25 DI UBATOL TZOEANURA W o1
73U (@b 7.00 £ 0.00) uazs Tz ST 59 Fu(nde 650 + 100 1) ‘nqmwnu 30
paRUBAITHA 338 ANUMIWAL 5-6 1 1NTY.(5.90 4 040 1) nagazaR g masle 4-6 U
(1980 5.10 + 0.40 TnagszozanuRineiie 4-6 Y4 1Ny 5.104 050 94) Singh and Brar
(2016) ﬁwam'jﬁzazﬁ'ﬂuﬁ?mmﬁzéaﬁuﬂu1ﬁw1ﬂs 10-17 T4 (1o 1370 + 2.98 1)
Navasero and Navasero ( 2014) THITUIITZ L@ N WA LW A N 4.00-5.75
(1mAY 5.17 £ 0.41 Tu) uagszozdnudinans s- 6 TUIFURY (1nTY 556+ 0.53T1) 910
DREE YUK GECTTRS TLOLANUAINATY 4.00-5.75 Tu (10Te 4.85 + 0.5070) uazsozsnud
el 4-6 $u (RHY 4,99+ 0.505) TEorRPUAYBI 2 WP 93Tz e NoW I I NUAR Y
Tavagi)szozeanugd Aeutaaziinnuuandannszozunadnudvenindsedandndaedy

/e ¢ @ MI":{ !_l]al ' @ oW oo Yy ¥ Ao
YNUITZULANLA LUUNG 2N AT INT L0 NDUIUANANLER hlﬂ'li]ﬂiﬂ lll
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mmmammmémwuau"!wu"lm Navasero and Navasero (2014) 5189147182183 38
m 2 INA ‘nmﬁnwu‘g mﬁmnmﬂ 4-8 11 (mnﬂ 53+ 1.42 3u) uawmmmmwmnﬂnmq
4-8 TU 1FUAY (mnﬂ 5.70 + 1.70 1) uaﬂmﬂumwmmammmuallu"lmumsme
(unmated moth) ‘UEN‘VN 2 1WAl wmimﬁwmmq 5-8 U (maﬂ 6.90 + 1.457U) uazweiile 4-12
(mﬁﬂ 7.20 + 2.82 3U) Singh and Brar (2016) iwmummmmam 2 WAl wwﬁwuﬁ mﬁwu
07¢ 4-7 17U (mﬁtl 5.50 + 1.18 Iu)uazauduTumaile 6-12 U (mnﬂ 10.30 + 1.70 34) 910

msﬁﬂmmwwmwmmmm’m mﬂw%uwugumqnmmamﬁw 5-8 TU
(1976 5.96 + 0.93 unzmely 510 T (A0 7.20 + 1.25 Ty gt 2 WAl tije
LildSumswenniugineiion 4.50-8.00 S daumeise 4.00-10. 00 Ju
g " 4
Adenueu]sng (P.nuda) Nmawuﬂuuaﬁnmn C. turbata Fiovusufailninies
Orgyis postica WL%U‘H‘HBHUQ‘HLMQ O.memdosa Ltllﬁﬂﬂ@ﬂfﬂ’)‘lﬂﬁﬁumll%ﬂ@ﬂiu?\‘iﬁ ’Nﬁ
Lymantriidae 4ag24At0e (subfamily) 39¢ Lymantriinae Iaufinis Seedansonis saszie
. = ar A K =1 I=}
voudiiln (venation)wedilnnds veuduiln (cubitus) il 4 a9 Aeidhidln M2, M3, CuAl
& 1 e I a Y =t el
uaz CuA2 Ao luasdtesiifio Lymantiinae Tnndsosdiduiln rs (sﬁ’um) uagiduiln
E 4
Sc+R (1dUT8) VeFuATUI DULINIIUYAE (vein 8 touching vein7) muuwmawuaum
N3 (P.uda) f,ﬂuwmﬂﬂmaﬂuiuﬂan quadrifid noctuid ttagagluedtioy Lymantriinae
P | = @ H)
(Fibiger and Lafontaine, 2005) ﬂmmammmﬁwuaum"!mwuﬂumwﬂ”m (proboscis) AU
W 1a ¥ 3w 5 U 3’: a'lv o @& w 9/ -:’{ vy
wniann lifue s daduddendu Avtulumadosdifu o ludo u@osn i de
¥ v d o .ddg g' ag ! x ' T v o a oA q?
“lwamlsmmuwmﬂummzmﬂumwmmsazmﬂmmmmamﬂﬂ RIS NTGIIRR N,
F 3 "
Hoainsiio 1 IdSumsmeauiig a4l ua e 18l Wasednesnifiugy
" ] o o4t e 1l Y] ' o o U ret & " 1
Tl 185 ums weruezdigda e unegswnudungu uiidednaquuay liudas weq
ag%ﬂﬁﬂﬂu lusssnndddufons [ lovesly Ing Tiogiffunguimduda dutulives
mﬁamuﬂunﬂgmmumﬂu 140 (egg parasitoids) 119118710 wuauwﬂnaaﬂmn"[,m M3INnIN
T vueufang 2. nuda TamdulsTuSoswe s Sy (instar) WA 6 16 .7 T8 W30
8 3t ud a2 WS 750 wuoudis 6 40,7 30 uay 8 5 Lildvenauuandrsve sine
1 = - PR ' [ d'l =3 U 1a N =1 ’
ﬂm’m’ﬂu"lﬂm 2 NS LLﬁﬂx'JULﬂﬂﬂﬂﬂﬂiﬁJLﬁiﬂLLﬂ'ﬂ‘ﬂzIluﬂuﬂ'iWﬂﬁ?Lﬂﬁ E]"I‘DL‘L“L‘ILW‘E'I?J'TI

o o o at A} =) 3 % =1
ATTUYDIHUDUT YL ﬂ'lumﬂi"mﬂummmﬂmmmmuﬁmwuﬂﬁﬁﬂmmuml Ao 16y

WA 6 ATV 7 90 uag 7R3 wazi 8 Juuaz 8 AU Tuﬁ HIIUIe ”aanauwmmm
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=3 ' 4

(prepupal stage) 5B 1UZ02MUBY (larval stage) HuBUUANE Toaz Dnguauneiniegiiu

q

o ey v a @ . t L 3’) o o £ =
ﬂ'lu'JH‘JJ"IﬂLMMﬂEjl!‘UuLL‘UUL'Ji}ziﬁ @ (vericulus) 2 n@mmuuuaﬂymzﬂmﬂuﬁsmﬁu

=4

(toothbrush like tufts) unyiosdoeit 1 uaz 2 Ydovas 1 ngu vaiz@oduildousgassnans

unvia/desii 6 uay Udesay 1 don uoz szduveamatesnuioostuludagsssuya

[
=

ApuuUYDIldneil 6 HFv1 uazuuipaildeeil 7 iauns vusunnToneunonas Uz
3 Y a a o P v A v A l - d
wuleTiunaiingivuoueidvey ieazaindensasnasiu ileasnasudiuiitiu

crochet U5 nmawaifonsyBanigidule
Tugnwsssuma wuaummﬁxﬁwﬁﬂﬁﬁngmmmﬁsjuwuau (larval parasitotoid)

Y o = =1 o i
Wivhanedhuwwasdiouluana Coresia sp. 396 Braconidac

[ Y dé Y o :!'l o a =1 Fy

AnuAvDIAITaN U UL Ing Tuanms359a MuouiowSyAy Tadud s2idh
[ Yy 1 3 < ¥ Y ¥ ' Y w ¥
anuaduuueslylng laslulns sgdedrvendnles nusuivgarhenowdidnud

¥
(prepupal stage) vzard1aidulosznaeludadidr hifinsedialagu (cocoon) naa1ni 1)
{ =~ o [ Qs 1 :A’i’

wiunuenznasuanimiluanud anuauanyazialanndnudvesiidenatenn e
A v ¥ ¥ Y ¥ = Vo (Y Y v o8 w
auq Taganudazlnnquasau sunnvesinudinsiive: Ingiaddnudinad daidy Toves
wriazmailousnaeniinvinnu ldieudalaslddnuaznouen Huduidues vuae

s o uva ' ] Y]
ANHULVDINUIATULDUHUNIVOING 2 INALALAULA NG NAL TABIRNIZ tami U3 197

' =]

1
YDIHUIALVINAARAUAUTD VN1 (forewing) YBINI 2 1Wa 92 DARNAUAUTA NE1IRD

£
Uanduwafiofidng duwdlamhesamedazlaemuudnaguin venondiiiian

a ' Y

1 ar d’l o - =) @
uanaenuluseals uaung e (anterior) ¥o4lnnas

a8

ﬁs'mmgﬁmﬁ'ma%s%ﬁmaﬁtéﬂﬁuauﬁﬁm meniea1914 14 60-400 Weoa/fa

o

a Y Y o o
4-6 U FTUTHUDU 16-20 U §$U$ﬂmlﬁr 5-9 U @UANVUFINDY

u

o Asa lblw

AUIU 3-11

s
.
oY)

pEAite

¢ T_pe
)}

¥
oA e

2995530 Hanua 27-39 T (Butani; 1979) 110NISANYTIINTTAVEILNAITIIAG Tnot o
nuoudnluvesInsdosluuvan wudwwenlenalald 168-387 Wowsa Dazoz'la 5.21-
5.63 TU UIzoznuoU 22.17-29.21 Tu szezanufuo unr 4.50-6.00 Tu dmsuszozdnug
weily 3.50-5.63 Su Butani (1979) &30 mueuteInssiiaiauluuziag
(Mangifera indica) Wag WY (4rtocarpus herer(_)phyllus)LwiﬂTi 1372989 laiwunu E)N'I_T\‘Jul%’l ‘i‘ﬁ

' a A = »Ci'
Tuugsinsag luvyudanan doruenuz lunsaruguiidonueuts ns
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1. %773 11435511%1@%:%;%@‘la%’mﬁwﬁmmﬂuauﬁe"lmﬁ'?amsﬁmiﬁ'fnuﬂumﬁ
vl lumsdosiusia uaﬂmﬂﬁsmaaﬁﬁgmsmnaﬂaﬂﬂ'mﬂn P61 U uaw o
YUBU (larval parasitoid) Cotesia sp (Braconidae) M3 l4fersaiumassetis luianusidiy

2. ﬁ'atﬁui’ﬂmmﬂsgwﬁﬂﬁwﬁﬂm'aﬁ'afmIﬂﬂiﬁiﬂnumﬁ (sex pheromone) lag

wailozalaosil1s Tuumseeninfegameriie MINAURUT (sexual communic action with

L'

at 5 = A‘ as L5 ot bl @ 1
pheromone) AYHUNITAILAUUNATAY dmTududnielaoldi s uummiugusnde

4 (-3 = A L4 o
Ao Tunsfin s s Tuudauns ey
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Unn e

ayUwamsnaaes

6.1 anyazduguingimevenvasiideriuounns
a = a n‘-i!!l v 1 a Y

szozmans Ay Tavesiidonueu luyIns Yszneudae szoz v vuou dnud nas
- ad ar 1 o 3 e Y o 3 o o o red
Anandv (nal 5 30) szoznusunouiudianug szozanug nazdndudo lilidnuuznan
uuu aden vuauldnyazitlutiuy Eruciform 1939700 3 guaziivies s 4 vueoudl 5 o
naazdoiinliundieineTvaninde 029 =001, 045 £ 006, 092 + 0.09,
1.50. £ 0.32 1A 2.07 +0.07 Uy ATUAIAY UANNOIIFIAUNAY 2.07 +044, 4.02 +0.52,

8.63 + 1.40, 13.18 + 2,15 1Az 22.27 + 5.17 4y, MUTIAY vuBUIvN 2-4 drdinezilnaquaiu

b

os ! as

Faiung Aldnpuziugadu1? nueunniuezil caudal horn oM NUNVETB DT 8

FOSUYDINUDUAITDFINAL I NANYUSTAIANNAIIAD d05uI=HDIDONLTU

2 -

' ' v A d Y oA g ¥ ' ) 2w ' o
2 TIU AIUAUIZINMUTUIAID HIDUIAIDIUN UJBLhJ‘l‘lﬂﬂll‘lﬂ'Juﬂﬂ’lUﬂxTﬂiﬁQlaﬂuﬂﬂ aIuU

»
s

- Y ; — = o o e P
ﬁ‘lll-liﬂﬂﬂﬂiﬂ‘lﬂ FRIUAIUN 2 a2 UNINUTAVI 11ﬂﬂz"ﬂﬂ@qﬂﬂgﬂﬂjuﬂﬂ'lﬂﬂlﬂﬂaﬂiuﬁ')u

£
=l

4 v — 4 o V@ o
1an HUBHEﬁGQﬂ'jUﬂ’JN aa*f‘umun v uﬂSﬁHUTJE}BﬂH"I mmﬂu‘ﬁmumuﬂm HTUDUIUA N

¥

ieiaoasaniy vz linudues nuewlagaoaouiaro(prepupal stage) szadialagu Tagu

] '

a ' Y & 3 a o ) (=]

923i31319n010(50 (cocoon boat shape) HUBUIZ a3 1 IAguMIAZMunan aswiTluins 1z
o o ¥ < o v Y a Y =

foanu dnudlulaguidunuy obtected pupa Antidinadiniiuniisinde

2.86 4 0.16 V1. DS 7.97 £ 0.670%. AIUADUAWATIOAIIIRGY 3.68 +0.22 V1. 1ATL1)

ar Y o a 9 F= ] [ = e | (= ) i

9.59+ 0.81 W ANUAIWARAUANUAINALIO A13AUATINNISN5B TUL suture 1199 11UA19VD

) ¥ v Y Yy ra ) £ - Ay - ) vod

noalanait 9 voadnud 01105 suture nhuAnUAAS nagl suture o ld0 R 9 duaraihy

ar =4 @ O o A d = J = o l ]
Anudimeniio Auandovesdidonueu lnyns dufidanarfuvinaidn naaiunaugouog

¥
= by

Yo A @y oy 4 v ¥ o d o Yt o
amau Ins dondailagmineznanseaniaui daioiea IR s udunududn Somedh Jae
WU DAY 18.43 £ 1.56 1. UAZIWAIOTITUNUIRGD 22.60 + 1.54 uy. ANANTUNALA M0
mao voud1a vuae Unmi Ynnds 190 8.83+ 0,89, 3.19 + 042, 497 + 0.45, 8.56 + 0.77.

-~ o o ' v g A A o
4.80 £ 0.64 1182 7.16 + 0.68 L. 1THIAINAIAY (n=30) TIUANAUIVINAILY UANUUTURDLUDI
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1182 v Unweh Tande du 1000 £0.73 W, 2.72 £ 032 3. 5.68 « 0.53, 10.48 + 0.87

Y., 5.64 + 0.57 LA 8.58 + 0.71 Y. MUdIAY

S a = dv
6.2 ¥Inenvastiaeriney lvnlng
= J =1 " o/ 9 r ’ -~ ]
Atoriueu lvu Ins Tl proboscis 920N 1NANIAT19TEMI19 19.00-23.00 1. S NG
¥
e 2 mAsz AU faounasAuYes TuReI udazg 19a WY 15-20 9. vaan
é’; (=1 oo o a lea a 5 vy as g a o v oy
uusz lSssdenuiuned Undne lusuier vrenfenslideusunaiesus s aiiu
uauReY a9 14 1dmde 212 wewds wuowieWnoenan e il denls Und
nuoull 5 3 udaz Suiioaanastueziuasudies ontumuew 13gavo vueuded 1-5 3

BIYRAY (1=30) 1.97 +0.09, 2.00 +0.06, 2.12 + 0.04 1A 2.62 + 0.34 31 AIWSITY 5282 ANUA

a - V) o
dsvana 5 T dadudviiey 6-9 fu

6.3 o rmsvoanueulnlng
=1 v = .3 =Y dv v =,
Wyo s vasnueu nulng 91an1sdsranudn nusuveiidosiind dun1nay
luaeansluana (Fieus ) Tnarwwstia 1dun luves Insdoulunmay Insdouluy Insinma
=1 2 ) =Y 9/ o . =l = «3’; A
Tnsiulunay vie lnsdeususeunss nsidewy IneSum nnio lnsmeen Insvunuie
J :‘a‘x a =1 o ar 1
Twsviedu Insluenuaz ilass Wudu anuddyvedidomianTnlng ngndediy
[y q{ =1 3/ LY =) [ - = =1 ~ g
uwasdngves Inaniduldsedunawsia Tnonususaiu mluvedins fuuwadiaia
=1 1 d e o 1 o a cf
Aundous Welnisvhatowin lulng ssudsuazsae wunisvaevouuas ¥hiai u1n

b4
Tureggieu ludaggrutlsznnivesumasiintiszanns

6.4 FinyEIIMAVOFIFOHMHEU NS

Inmsdrsanuuabon 1y (ceg parasitoid) oA nuew Iy Tng Tuena
Trichogramma spp.(Hymenoptera : Trichogrammatidae) tazuamundiou lauawudoy 14 Trissoleus
sp.( Hymenoptera : Scelionidac) wuuaai Sude lu ANA Vespa WA Vespidae Sumuou Ty
Insfiuitlue s uagnunURW Ecanthecona furcellata 297 Pentatomidac gafuveal

@ =1
meoludmuoudiueinis
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6.5 anbadug W INgIvoIRTo U UL IINS
=1 &' Y P I~ 1 = .3 A v o r a1
Mo nuoua1ns Pering mida fluftiona1siu og1uaad Ercbidac uaz29ddon
. = g ¥y = ¥ g y A dé ¥
Lymantriinac Huouidenuoutfs Ins iduuvesiesddosi 1 2 vesnusuidenuouifs
Ins finquusaduvunuy 1e§59de (Vericulus) 2 ngu 1/dasas 1 ndu drunuouiyua

3 ~ ' da  a " Y kY = 3 1
UazMUOUINUNY UNQuuunessgad 4 nqu uviesldedi 1-4 1J8psaz 1 ngu

Y ¥

L= ) ' W o' = 9 1y
Tai Hdnume nanuuuniesiuuy uaznaudmas luddden Tdneduas duam

Y oA y | a A o w ¥ A9 w A A
2naunde daoulimeen vuenvesiideriiail drdatlnany ey ndngynelngu

¢ ¢ 0 ¥ 3 Yoo b ¥
VYU 1IBIRNI (Verruca) mmumﬂ‘ﬂi1naiﬁmumqmumaﬂau"lﬂﬂwmumwmammz

{

¥ v
o9 ngurunIntiiaueIuin uenantidnuuvesanddesusn uag id i ouau

E @
nefudisveenuazfoswaniifivudu Snguauiidinydn 2 ngu nuuinedigda

q L

. by
(Vericulus) Duvisdesil Ty 2 Udesny 1ngu vueuianuandesil 7 56 (instar) Tnas

F
a

£ W = 4 e dé a Wk LY
ﬂ']"li]ﬂ']'lﬂﬂ’lﬂgiﬂﬂﬂmﬁﬂ WUNNAINAUNITODNATIY MUBDUUDINL pAUANNANUALLS

Vv
o oo @ Qs ar '

g o W v PN ) = o &
Fosvossmaud na1fio vuenlinaii 6 4u 7 36 uag 8 To ud laona 113 7 3o vuouiies
@ o 9/ ; . = R & o v A g Qs s
6 I8 (Awgame) (n=10) 9gimu 1431 Wo s toiivin anuateiing Tmanvesrueut
9 A g £ = 1 " s o of N o 1 9 é’( . =
gae TMNIURIY Uanunanaaude SuudsaeiulylduenluSosweana nanie
a ::5 @ d?l’ a3 (Y]
1189 2 e dnudve sfidenuons it obtected pupa Unagu ladwvu dnudine
= ' vow v 3 o -y A A’ a ..;? =1 A .
mmﬂﬂtymmmmmﬂa ﬂmmmmwmwuﬂu"luﬂﬂ@u (no silken cocoon) silken safety net
o3 v 5w Y o o v :.?l' 9 = Qs Pai 1 1
Hludbadnud dududvyesidonuautie InsiidnunmouonfiuanaNULANA 195211

[

5 . & e =t -
WA (sexual dimorphism) #31An SomardtinG ydy 1du nazivendof 3 idu Y unedle

u

¥
ar

snciuvsug g damendiilnmbhiidan vusaveans 2 mendhuuunTun? meds

P ¥ ¥

YIVBINUIA (rami) B1IVINT AW THLIAMATOL TU LD NIINTHIUVDITHUIN VD41
' v Y ¥ & w ¥ o ' o o ar 24 ¥ ¥ =

2 AR INUmIBTIAYBIT A Tnay dnvuzmuvesd iy Somadiamihlasmugiln

waz mitulunddude iddouds ldmed Tasia lmmefinna lngnimadlng

o X =4 as
DIAYYUINVDY wingspan I HHAN
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A A A v
6.6 M INeNverm DU NS

v oog W

1a d‘ n 1 . @ o a 13 =)
andndelddueminiiesninlifieasiin (proboscis) MsHaNNURAadTuluay
=1 [ { [ v o a ar [ [} 1
REINUNDDNINNANLA AUANTIBENINANUATINADUNAAUTIITENIN 19:00 — 01.00 1.
] ] £ o P | = (%) 4=§ K-S v s
wanzg g lumsnauuiu sazneluasunaduvesdntunile 3 lnegsauiu
1 1 ' @ o ") 4 (Y] = q 1 i
Wungu 2-47 Wesrongy duduTudio 185 umsnauf S unu lumas 25472 + 54.86 ww. e
A A v ¥ Y ;i o =l Y c:i o U
EUDIGUINNIUNAR INFRDIYRNY 5.44 + 0.86 TU uoziwARLo1g 1AIND0 4.56 + 0.94 Tu a9y
v v ¥ R 4
mAilue gAY 7.88 + 1.02 10 szoz l9mie 5.50 + 0.20 Tu szezvuouanua (7 30) Tuiis
' Y ] ne ~ A P 4 < a o A
TINVILOLNOUNINNUA 24.90 = 1.38 TU HusUveitdoviatl Taena 115 7 5o vuswiilen
1 ar d‘ 1a @ =Y é
pand1n liuaznusunnnfoiaenasuee lufunsudies luan messusanusu e
=Y =y [~ :;‘ Y o Y 9 [ k) 3’1 ¥ Y]
winay TamunazanudnsmuuuyesluIng szezvsssnudvosisapanalndifoesy

@ : s o - -d' as ' v o
enudimmiioigmao 485 + 040 Su unzAnudmediviongmin 4.5 + 4.06 Tu dauegF sy

Toanauuag linaudana g du

- o
6.7 WY IMI3 U0 H MO TN
o e YU A A 7 & L
dmiuiemsvosidonueujsing wudlunsieglunaduz@e (family Moraceae)
1dun Tnsdaoluuman Tnsdouluy IneSumTn lassnianiis uzidoanumaniouzide

; L c‘: =1 W
wnass Iaun nsimwa nsithu Thsnes

s = a A £
6.8 AN FTIINMAVOINTO MO UL IS

¥ —y W [ " =Y ci(
WULHAIN (insect predator) 1Aun Aoluana Vespa 291 Vespidae anduovosdowiing u
a 3 o Y = =t [ = =] o g
TNINTITUPIANYYID N HBL WUARY 154D YR et UNU LI LRI AN o U U a5

A a o @ ar

. é} =1 v . o ]
(predatory stink bug) FIUFOINVIVAVAAT 31 Ecanthecona furcellata (Wolff . 181 1) agoual
v ¥ g
Hemiptcra 3 Pentatomidae @uﬂﬂmlmtm'magnw“lmmmuaum?fa uenNNUWLLAWTEY

. .o =1
WUBU Cotesia sp. (Hymenaptera : Braconidae) Whuuaiuiiounuoufalnide
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ATl 19u93501. 2538, MIfnuIszAnsmnveswauiananueulumsifessudisa
WUOUNIZAAN. NITISUAUINYAT, 23: 157-149

Wuans Wung afiad Ugusad Saur ol uaz 1ees mnudaild. 2527, msAnw
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Lymantriidae):an important leaf eating caterpillar of fig trees. International Journal of
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Some biological studies of Perina nuda Fabricius was conducted under the laboratory
conditions (33° C; 65 %RH). This moth species undergoes complete metamorphosis with four
stages in its life cycle: egg. larva, pupa and adult. Mating copulation occurred at night and an
female laid eggs in group averaged 46 eggs/group. The number of egg laid by each female of
Banyan tussock moth was 168-387 eggs. The egg incubation period lasted for 5.50 days. The
caterpillar hatched after that. They went through the growth and development processwith 7
larval instars and the developmental time for the Ist to the 7th larval instar was 2.28, 3.08,
3.02, 3.42 3.67, 3.34, and 6.10 days, respectively. The larvae have urticating hair and used as a
defensive weapon. The hairy setae was carried on thought the pupa stage. Adult moths emerged
after xxx -day long pupal stage. Life span was found difference between gender. The Banyan
tussock moth female tended to live longer than the male insect (7.00 and 5.44 days,
respectively). Their larvae are known as leaf eating caterpillars with broader host plants and
feed on leaves of fig trees, shrub and lianas in the genus Ficus.

Keywords: Banyan tussock moth, host plants, fig tree, life history

Introduction

Moraceae is known fig family or mulberry family. It is a medium to large
perennial plant with a height of 10-20 meters. It has single leaves which grow
alternately. In Thailand, there are more than 72 species of Ficus. There are
reports of food crops of caterpillars. Ficus carica (Mangifera indica) and
Artocarpus heterophyllus (Ficus caribaeae), Ficus sp, F.benjamica, F.
benghalensis, Leaf retention (F. retuas L.) (Hill, 1994; Munisppan et al., 2012).
Fig var. Uthumporn (F.racemasa), F. pumila and F. religiosa in foreign
countries. Found in China, Hong Kong, India, Sri Lanka (Butani, 1979; Hill,
1994).

* Coressponding author: Sawitri Cheanban; Email: sawitri.cheanban@hotmail.com



The butterfly is scientifically named Perina nuda, established in 1787 by
Fabricius. Erebidis classified in family Erebidae, subfamily Lymantriinae and
order Lepidoptera were originally classified as Lymantriidae. (Hill, 1994;
Fibiger and Lafontaine, 2005). The larvae of the ficus transparent wing moth,
are external feeders on the foliage of banyanand Ficus spp., resulting in tree
defoliation The transparent wing moth, is a serious pest of banyan (Ficus spp.)
and is a major defoliator of forest and shade trees in Southeastern Asia (Su et
al.,1983)Nowaday, utilization of broad-spectrum chemical insecticides is the
only practical method of controlling this caterpillar,but this method may has
safety issues in the city, as well as it may cause the natural enemies to delay or
suppress field colonization.

Objectives: The aim of this study is to investigate external morphology,
life history of Perina nuda and its host plants.

Materials and methods

Perina nuda were collected from fig trees in Bangkok metropolitan areas.
Perina nuda larvae were placed in plastic boxes for further studies under the
laboratory conditions. Both newly emerged male and female these eggs were
collected daily and placed in a petridish singly. Color change of eggs was
observed and recorded. When the egg hatched, the larva was fed with fig leaves
till it turned to be a pupa. Body length and head capsule width of different
larval instars were measured. Morphological features of these larva were
observed and recorded. As 1t turned to an adult, the length and width of wings
was measured and photographed including frenulum and fantail character to
separate male and female of this insect species.

Results
External morphology of Banyan tussock moths

Eggs: small, maroon color and smooth surface (Fig. 1).

Larvae: eruciform larvae, gray head and dark brownish dorsum, thorax
with 3 paired of legs, prolegs on the 3™, 4" 5" 6™ and the last abdominal
segments, its body covered with 3 different types of setaes: charaza,
verricule(dense tuft of upright hairs) and verrucae (Fig 2).

Pupa: yellowish gray color covered with orange hairly setae (Fig 3.).

Description of males: very small proboscis, bipectinate antenna (Fig. 4),
body length 10-14 mm (Fig. 5), transparent forewing, one large brown frenulum
at the anterior of the hindwing (Fig. 6).
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’ F};gure 1. Eggs of Banyan tussock moth
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Figure 3. A hairy pupa of Banyan tussock moth
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Figure 6. A frenulum of the male
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Description of females: pale yellow head and labial palp, bipectinate
antenna, body length 11.0-12.50 mm, abdomen covered with white hairs (Fig.
7), 2-3 smaller frenulums on the hindwing (Fig 8.).

Figure 8. Frenulums of the female

Growth and development of Perina nuda

The detail of developmental time for the caterpillar including body length
and head capsule width was described in Table 1 and 2. An adult female laid
eggs in a group on its host plants. Egg incubation was 5.5 days. The larva
infested and caused damage to fig trees (Fig.9) and others in Moraceae family
(Table 3 and Fig. 10). The total larval period was 24.90 days before pupation.
The pupal stage lasted 4.85 days for the male adult and 4.55 days for the female
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moth. After molting, the female moth tended to survive longer than the male
(7.00 and 5.44 days, respectively).

Table 1. Duration (days) of different developmental stages of P. nuda under
laboratory conditions

Developmental stage Mean+S.D. range

Egg 5.50+0.10 5.21-5.36
Larva

1% instar 2.2840.10 2.13-2.42
2™ instar 3.08+0.08 2.92-3.21
3 instar 3.0240.27 2.38-3.46
4 instar 3.42+0.37 2.79-3.83
5" instar 3.67+0.44 2.96-4.25
6™ instar 3.34+0.35 3.08-4.00
7™ instar 6.10+1.71 4.50-9.83
Total larval period 24.90+1.40 22.17-29.21
Male pupa 4.85+0.40 4.50-6.00
Female pupa 4.55+0.46 3.50-5.63
Male 5.44+2.20 4.00-7.00
Female 7.00+£2.85 5.00-10.00

Table 2. Head capsule width and body lengths (mm) of banyan tussock larvae

. Head capsule width Body length
Larval ingifes mean=SD range mean+SD range
1 0.4310.01 0.40-0.45 3.13+0.66 2.00-4.00
2 0.69+0.03 0.60-0.71 4.63+0.72 3.00-6.00
3 0.94+0.02 0.90-1.00 6.38+1.02 4.50-7.50
4 1.43+0.03 1.40-1.50 9.85+1.73 6.50-12.00
5 2.07+0.06 1.90-2.20 12.50+2.28 9.50-17.00
6 2.6+0.09 2.50-2.90 17.73+2.70 14.00-25.00
7 3.57+0.08 3.45-3.70 26.03+3.79 16.00-30.00

Table 3. Host plants of Perina nuda

Common name Scientific name Family
Weeping fig tree Ficus benjamina L.

Cuetain fig tree Ficus retusa L.

Sacred fig tree Ficus religiosa L.

Mock bohdi tree Ficus rumphii Blum

Banyan tree Ficus benghalensis L. Moraceae
Cluster fig tree Ficus racemosa L.

Sacred fig eater Ficus sp.

Council tree Ficus altissima Blume
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Discussions

Hill (2008) stated that P. nuda was a larva defoliator. There are more
than 72 species of Ficus species in Thailand. They were host plants of
caterpillars such as Ficus carica (Mangifera indica) and Artocarpus
heterophyllus (F. caribaeae), Ficus, F.benjamica, F. benghalensis, Leaf
retention (F. retuas L.) (Hill, 1994; Munisppan et al., 2012). Uhumporn
(F.racemasa), F. pumila and F. religiosa in foreign countries. They were found
in China, Hong Kong, India, Sri Lanka (Butani, 1979; Hill, 1994). Ficus have
many insect pest, including insects in the family as follows.Hypsid are Asota
caricae, A. plaginota and Aganai ficus, Danaid are Euploea godarti, E.
modesta, Pyralid are Margaronia ityssalis, M. negatalis, Bombycid, are
Trilocha varians. Erebid, are Perina nuda, Zagaenid are the Phauna flammans
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P. nuda destroy the leaves and the severe outbreak of the caterpillars will cause
the leaves to dryand heavy defoliation, resulting in the death of the fig trees.
NBAIR (2013) reported in India the Banyan tussock moth was commonly
collected from several species of Ficus and others such as mango and jackfruit.
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Abstract

Morphological studies of Trilocha varians was performed under the laboratory and on
the fig trees. Different stages of this insect from egg to adult was observed and recorded. There
are 4 developmental stages: egg. larva, pupa and adult. The eggs are round, with a diameter of
0.60-0.70 mm The larvae undergo for 4 molts. It is the eruciform larva with 3 pairs of thoracic
legs and 5 pairs of abdominal prolegs. There is a caudal horn on the dorsal part of the 8"
abdominal segment. The caudal horns of the 1% to the 3™ larvae are curved shape but the ones of
the 4" and the 5" larvae are short and straight. The body of the second to the fourth of larval
instars was covered with a white powdery secretion. Different stages of the larvae can be reared
together and they showed no cannibalistic or aggressive behavior toward each other. The pupa is
an obtect type with appendages attached to the body and found inside the boat shaped cocoon.
The pupa has a large compound eyes, a black head and pale color of abdomen and a light vellow
of thoracic part. Sex of the pupa is to determine by the suture on a ventral side of the ninth
abdominal segment: the presence (female) or absence (male). An adult is a small moth including
bipectinate antenna. Ocelli, proboscis and maxillary palpus are not developed. It does not has
tibial spur on 3 pairs of legs and without tympanum organs observed on the thoracic and
abdominal segments. :

Keywords: Banyan tussock moth, host plants, fig tree, life history
Introduction

Ficus 1s classified in Moraceae family. It is a medium to large perennial
plant with a height of 10-20 meters. It has single leaves which grow alternately.
In Thailand, there are more than 72 species of Ficus.and some species have been

* Coressponding author email: suvarin.bu@kmitl.ac.th



cultivated for commercial. Billy C. Wolverton, a researcher from NASA's Space
Research Institute discovered the ability and efficiency of Ficus is to eliminate
the pollutants in the air as well. The reduction of hazardous substances effectively
such as formaldehyde, trichloroethene benzene, ammonium, xylene, tungsten
and carbon monoxide. In addition, the plants can also be used in many ways. It
is a source of food for human use, medicine, shade, clothing. It also involves
religious beliefs (Lansky and Paavilainen, 2011). Trilocha varians is caterpillars
usually eat and caused the leaves of the Moraceae family mainly the leaves of
the Ficus (Zolotuhin and Witt, 2009) silkworms destroy the leaves. The severe
outbreak of both caterpillars will cause the leaves to dry and falling off and
results in the death of the banyan trees. Most of them will destroy the Fig trees
along roadside Fig trees and ornamental Ficus. Daimon et al., (2012), Navasero
et al.(2013) and many species of Artocarpus (A. heterophyllus)
(Navasero et al., 2013). Chinese in Thailand brought from abroad, there are many
species A. heterophyllus (Navasero er al., 2013). Ficus species in Thailand, such
as I. microcarps var. F. microcarps rassitfolia, F. microcarps var. Nitida and
ficus (F. microcarps cv. Golder Leaves) (2001). The report (2001) reported that
T. varians, the flower eating of rambutans and jackfruit These insects are found
in Saraburi, Prachin Buri, Chanthaburi and Bangkok, the spread of butterfly
caterpillars. It is reported that insects in India, Nepal, Vietnam, Thailand, China,
Indonesia, Taiwan (Zolotuhin and Witt, 2009), Japan, Philippines

Materials and methods

Morphology studies of T. varians in laboratory.

Eggs. all larval instars , pupa and adults was placed under the stereoscopic
microscope for photographic documentation and measurement. . Along with
photography and external morphology is observed and recorded.

Eggs: record egg shape, color and size measurement.

Larva: color variation and main chateristics of each larval instar;measurement
of head capsule width, body and horn length.

Pupa: pupal development, characteristics and color change of cocoon,
measurement of pupa

Adult: general characteristics of both males and females. Measurement of body,
wingspan, mustache, width and length of fore- and hind- wings including number
of frenulum.
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Results and discussion
External morphology

T. varians has a complete metamorphosis. It has to go through 4 stages
in its life cycle:egg, larva, pupa and adult. The eggs are flat and roundlike flat
style round cake shape. (Fig 1)The larva of T. varians is eruciform, with 3 pair
of true legs in the thorax and 5 pairs of abdominal prolegs. There are 5 instar
larvae. The average head capsule width of the larval instar 1-5 is 0.29 + 0.01,
0.45+0.06,0.92 +0.09, 1.50. £0.32, 2.07 £ 0.07 mm , respectively. body length

(Table 1) The 2-4 larval instars are often covered withwhite powdry secretions
All larva have caudal horn on the dorsal part of the 8thabdominal segment
(Fig. 2). The horn of this inseet species has a special feature and is divided into
2 parts: the proximal part is long and brown. or dark brown color: the terminal
end is retracable, short(0.30-0.40 mm) and white color. When the larva being
disturbed, the terminal part of the caudal horn will be extendedand white color
noticeable. No caninbalism is observed. The prepupal stage will pupate in a
cocoon like a boat shape (Fig. 3). The pupation process will star from the head
and tail of insect first. Some thin silk filaments connect the head to thetail,
forming another cocoon layer covering thebody. The size of the cocoon measured
is averaged 4.78 = 0.54 mm wide and 9.93 £ 1.01 mm long for the male:
5.58 £ 0.64 mm wide and 11.62 = 0.88 mm long for the female. (Table 2). The
color of the cocoon was different , with no difference in color between sexes.
The pupa is obtect. The male pupa has an average width of 2.86 + 0.16 mm and
a length of 7.97 = 0.67 mm The average female pupa is 3.68 + 0.22 mm wide and
the length 1s 9.59 = 0.81 mm long (Table 3). The difference between male and
female pupa is that having or not suture. At the venter ot the 9th segment of the
pupa, if there is no suture, a male pupa, and there is a suture at the venter of the
Oth section the female pupa (female) or absence (male). The adult of this insect
1s a small moth and hiding in the fig trees during the day. Newly emerged adult,
the forewing are fully expanded and the tip of the abdomen is bent upward
(Fig. 4). The wingspan. of male and female was18.43 + 1.56 and 5.68 + 0.53 mm
Jrespectively. body length 8.83 + 0.89 and 10.0+0.73 mm ,respectively.antennal
legth 3.19 + 0.42 and 2.72 + 0.32 mm ,respectively. (Table 4).
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Table 1 Head capsule width and body length of different instar larva of T varians

Larval Head capsule width (mm) Body length (mm)
instar Mean + SD Range Mean + SD Range
1 30 0.29 + 0.01 0.25-0.30 2.07 =044 1.20-2.60
2 30 0.45 £ 0.06 0.40-0.60 4.02+0.52 3.00-5.00
3 30 0.92 +0.09 0.80-1.20 8.63 £ 1.40 6.50-11.00
4 30 1.50 + 0.32 1.40-1.70 3.18+ 1.15 9.00-17.00
5 30 2.07 + 0.07 2.00-2.20 22.27+5.17 14.00-30.00

%
Fig

Fig 2 Eruciform caterpillars, with short, strait,and small caudal horn.
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Table 2 Dimentions (mm) of cocoons of T. varians

Male cocoon Female cocoon
width Length width Length
Mean + SD 4.78 = 0.54 993+ 1.01 5.58 + 0.64 11.62 + 0.88
Range 3.50-5.50 7.50-12.00 4.50-6.50 9.50-13.00
Table 3 Dimentions (mm) of pupa of 7. varians
Male pupa Female pupa
width Length width Length
Mean + SD 2.86+0.16 7.97 £+ 0.67 3.68 +0.22 9.59 + 0.81
Range 2.50-3.20 6.50-9.00 3.10-4.00 8.00-11.00
Table 4 Dimentions (mm)of adult males and female
Body Antennal Forewing Hindwing
length length Width Length Width Length
Male
Mean + SD 8.83 £ 0.89 3.19+042 18.43 +1.56 8.56 + 0.77 480+ 064 7.16+0.68

Range = 7.50-10.50  2.50-3.60  14.0-21.0  7.00-10.0 3.20 +5.60  5.50+£8.00

Female
Mean = SD 10.0£0.75 2.72+0.32 5.68 £0.53 10.481 0.87 5.64+ 0.57 8.58+0.71
7.00-9.50

Range  8.00-10.00 2.50-3.20 ~ 4.50-6.50 9.00-12.50 4.00- 6.50

Fig 3 Characteristics of cocoon
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' Fig 4 The tip of the abdomen is bent upward

Discussion

The eggs are round flat in shape or cake shaped like a tube. Its color is
yellow and then turns to black color before hatching (Daimon et al. 2012; Singh
and Brar, 2016). Egg width is 0.9-1.0 mm (average 0.98 + 0.04 mm) and
thickness 0.50 mm (Navasero and Navasero, 2014). Our studies indicated that
the egg diameter is 0.60 - 0.70 mm which smaller diameterthan Navasero and
Navasero is report (2014).

The caterpillars are covered with whitepowdery. A caudal horn is located
on dorsal part of the eight abdomen. No annulet was observed on each abdominal
segmentlike the hawk moth caterpillars. The horn is a remarkable feature
forretraction. When the horn retreat, will look like curved. When it stretches, the
horn will be straight andelongate. The horn 1s consisted of two parts:the proximal
part is brown or dark brown and the terminal end is rather short
(0.30-0.40 mm long) and has white color. Larval instars 1-4 had white and black
lines along the lateral side of abdominalsegments. Daimon et al., (2012) reported
rearing temperature had effect on the number of larval instars, 20 degrees Celsius
7 larval instars, The 25 degrees Celsius, 6 or 7 larval instars; at 30 degrees Celsius
5 or 6 larval instars. The last larval instar pupate in a boat-shaped cocoon. It has
many colors: white, pale yellow or light yellow, dark yellow or pinkish in color.
The pupa is obtect type. The pupal color changed from brownish or yellow and
turns to grayish before adult emergence. Suture appearance is used for sex
separation between male and female during pupal stage. The female pupa had a
suture on the venter of the ninth abdominal segment and no suture was observed
in male. The nymphs are not suture (male) of the suture
(Navesro and Navasero, 2014; Daimon ef a/., 2012) Our work had similar results
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on the color of cocoon however the cocoon color can not be used for sex
determination. .Our studies had the measurement values slightly different from
these previous work mentioned above.
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Abstract

Biological studies of the silkworm larvae in the laboratory revealed that after mating,
females laid eggs in consecutive rows, sometimes observed 2-6 layers. These eggs were often
found attached to the side of plastic rearing cup or its lid 2-15 eggs/group. Innature, the female
usually lay eggs on the dorsal part of the fig leaves, 3-24 eggs/group. The female can lay eggs
between 160-270 eggs, whereas the unmated adults can lay 15-183 eggs /insect. These
unfertilized eggs would not developed into larvae. Egg incubation period was 3.33-3.62 days.
The developmental time for larval instar 1- 5 was 1.97 + 0.09, 2.00 = 0.06, 2.03 = 0.05,
2.12 + 0.04 and 2.62 + 0.34 days, respectively. The fully grown of the fifth instar will build
cocoon up the apex of the fig leaf. The prepupa stage was 1 day. The pupa is developed within
the pupal case for 4.00-5.75 days (average 4.85 + 0.50 days for male pupa and 4.99 + 0.50 for
female pupa. Adults as they emerged from the coccon, both sexes does not eat due to not well
established mouth parts. Mated male moths tend to live slightly longer and vise versa for the
mated female(mated male and female:5.96 + 0.93 and 7.20 + 1.25 days, respectively and for
unmated male and female 5.58 + 1.00 and 8.28+ 1.72 days, respectively. The moth would hide
among the leaf base of host plants during the day and active at night.

Keywords: fig tree, life history, Trilocha varians

Introduction

Ficus is classified in Moraceae family. It is a medium to large perennial
plant with a height of 10-20 meters. It has single leaves which grow alternately.
In Thailand, there are more than 72 species of Ficus. Trilocha varians is
caterpillars usually eat and caused the leaves of the Moraceae family mainly the
leaves of the Ficus (Zolotuhin and Witt, 2009) silkworms destroy the leaves. The
severe outbreak of both caterpillars will cause the leaves to dry and falling off
and results in the death of the banyan trees.

* Coressponding author email: suvarin.bu@kmitl.ac.th



Trilocha varians (Walker) is classified in the order Lepidoptera and
Family Bombycidae. These butterflies are closely related to the silk worms
(domesticated silkworm moth, Bombyx mori) which is categoried in the same
order and family. However, the larvae of both insect species have different diets.
Bombyx mori’s larvae have narrow host plants and they oonsumed only mulberry
and Morus alba. While the fig caterpillars eat many plants in the family
Moraceae, especially the plants in the genus Ficus (plants). Trilocha varians is
considered economic pest of omamental plants such as Ficus annulata, F.
microcarpa, F. altissima and F. benjamina This caterpillar will eat the leaf
surface of the fig trees and heavy destruction will result in leaf dryness and
defoliation. In addition, the same phenomena is found on the fig trees along the
roadside, Few research on this moth species is limited especially comparision
between domesticated silkworms and Trilocha varians.

Materials and methods

Biological characteristics studies of 7. varians

The developmental time of egg, larva, pupa and adult of fig silkworm
moth(FSM) was observed and recorded(N=30) include mating copulation
period of males and females. These larvae were reared in the petri dish with
young fig leaves which they were changed every day. Both males and females
were placed in an adults rearing cage for mating behavior and egg collection.

Results and discussion

Biological studies of silkworm larvae under laboratory condition

Biology of FSM was carried out in the entomological laboratory, King
Mongkut’s Institute of Technology [.adkrabang. Both male and female adults do
not feed since their proboscis are absent (Fig. 1 and 2). Adult emergence was
from7 pm to 11 pm. It took about 24 hours after they were paired. Mating
occurred at night (7 pm till midnight) and lasted for 15-20 hours (Fig 3-4) The
female lay group of egg during the night right aftcr mating copulation. Eggs are
laid in layers, between 2 and 6 layers attached to a plastic container or lid 2-15
eggs (Fig 5). In nature, the female usually lays eggs in group on the leaf dorsal
of the banyan trees from 3 to 24 eggs. During the female’s lifespan. it can lay
eggs from 160 to 270 eggs while the unfertilized female can lay 15-183 infertile
eggs/insect. The egg incubation period is 3.33-3.62 days. The newly hatched 1
instar will break through its egg shell in the moming from 8.00 am to midday
(Fig 6). It does not eat the egg shell. There are 5 laval instars The first four larval

instar will consume their exuviae but not the fifth larva instar. The developmental
time for instarl-5 is1.97 + 0.09, 2.00 = 0.06, 2.03 + 0.05, 2.12 + 0.04 and
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2.62 + 0.34 days, respectively.(Table 1). At the end of the last larva stage, it will
transform into a pupa. It will spend 8-12 hours to build up its cocoon on the fig
leaf apex. A boat-shaped cocoon, 2 layers, is made of white or yellow papery silk
and attach onto the leaf surface. The insect will first woven papery silk onto the
leaf surface and then construct the head and terminal end of the cocoon served
as a protective shield, then spin the fiber silk to cover its body as a second layer
which is very thick and durable. There is a pit for adult exit. Cocoon color is
white, yellow or brown. The color of cocoon does not tell the difference between
sex of FSM. The prepupa stage is about 1 day old. The pupal stage is 4.88 + 0.50
days for males and 4.99 + 0.50 days for females(Table 1). Adult males live for
5.96 + 0.93 days and 7.20 + 1.25 days for females. Both sexes do not feed due to
no proboscis. In the nature, the adults remain hidden among the bushes of the
banyan trees during daytime. However, the results indicated that there are
variation in number of larval instar of FSM, this insect species can have 4-6 larval
instar under the condition of 29-31 °C and 65%RH. In general, they do have 5
larval instars. FSM has been reported as an important pest fig plants
(Daimon et al., 2012;) Trilocha varians devastated Ficus. It fed on leaves, and
leaves white patches from feeding by early instar and more portions of leaves
eaten up by late larvae(Navasero etal., 2013; Navasero et al., 20140

A ; —~*$ Fod ERRE T -f—*«‘im:ﬁ.
Fig 1 Adult male of Trilocha varains
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Fig 2 Adult female of Trilocha varains

'Fig 3 Mating pair (dorsal view) of the fig silkworm moth
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Fig 4 Mating-[;air (ventef) of thé fig si]kwonn moth

Fig 5 An cgg group of T. varians
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Fig 6 Egg shells of T. varians and traces of leaf damage due to the newly

hatched larva

Table 1 Developmental time and fecundity of FSM

Stage n Mean £+ SD Range
Egg 30 3.47+0.07 333-3.62
Larva
1* instar 30 1.97 £ 0.09 1.83-2.17
2" instar 30 2.00 + 0.06 1.88 - 2.08
3 instar 30 2.03 +£0.05 192 =217
4™ instar 30 212+0.04 2.08-2.21
5™ instar 30 2.62+0.34 2.17-3.04
Total larval period 30 10.74 + 0.58
Pupa ( + prepupa )
Male pupa 30 4.88 + 0.50 4.00 - 5.75
Female pupa 30 4.99 +0.50 4.00 - 6.00
Adult logerities
Male 25 5.96 + 0.93 5-8
Female 25 7.20+1.25 5-10
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