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Morphological Description and Life History of
Tirumala limniace limniace (Cramer)

Feng-Shih Chen', Su-Chiung Chen', Sheng-Chih Ou-Yang?**

! Department of Horticulture, National Ilan University
% National Taiwan Museum

Abstract

In the present study, we investigates the external morphological description and life history
of Tirumala limniace limniace (Cramer) (Lepidoptera: Nymphalidae). Fresh eggs of 7. limniace
limniace (Cramer) were collected from host plants in a net room. Fresh eggs collected were
placed in a growth chamber under conditions of 25 + 1 °C, 80 + 5 % RH, and with a photoperiod
of 14 h of light and 10 h of darkness. Hatching larvae were individually reared with leaves of
Dregea volubilis (L. f.) Benth ex Hook f. (Asclepiadaceae) and observed the morphological
changes along with the larval developmental stages. Results indicated that, this species can
complete its life cycle. The survival rate from egg development to pupa emergence into adult
butterfly is 82.83 + 9.17%, and the average development days is 29.96 + 0.22 days. The
threshold value of head capsule width for larva developed to pupa was above 3.37 mm. The
increment of the head capsule width of larva was in accordance with the increase in larval instar
stage, maintained a ratio of 1.53 times and the body length increases at a constant rate of about
1.73 times with the increase in larval instar stage. A linear regression relationship was existed
between the common logarithms of head capsule width of larva and the larval instar stages,
which fitted with the Dyar’s law. The sex ratio of female per male adults was matched 1:1.

These results could provide mass rearing production of the butterfly.

Keywords: Tirumala limniace limniace, morphology, life history, head capsule width, body
length

*Corresponding author. E-mail: ouyang@ntm.gov.tw
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Tl

=~ Al

SRAEPEME ( Tirumala limniace limniace (Cramer) ) & il H (Lepidoptera) - $
455 H (Rhopalocera ) » Bt#tERL( Nymphalidae )BEit g7k ( Danainae )75 B & ( Tirumala ) »
Ry BIBEH - GL44 5y blue tiger » Fll44 Kyt NOUE BRI ~ I/ NSURFE PRI ~ 3R/ NSGH B
i ~ FHEGS B ~ FHPELR ~ OB - 1990 0 R R = > 19950 20125 £ » 2013 5 §# K2 AL >
2022) -

SRECH PRI T Z A PR ES ~ FEA ~ FERe ~ HEPY - PHiel > FEnE ~ TRIEE - B
B[R e et o 22 I R R RS~ L& ~ BT JE0AR ~ AP~ 4if -
B~ SRR~ JTVEE ~ BRTZEPER(ZE 0 1990 5 2R R > 1995 > 2012 5 @K E > 1996 5 & -
2013) -

TEEZENAAE - 22 (1990) sRAIEAE P 2B 1500 A KU 5 5 (2005)
FE H T S r SR FE BB R E (2012) SHEZILFFEE R0 - H
AR E SRS 5 R (2013) ARG EZEAS 2B - FUEHONE - B S - 4
5 B BEWNEREMIIE SRFEEEM -

SREEPRIEAT 208 B I RYRE (18 0 2013) - pRIESAFER] R, > FEEEHEE S
KER] » ZR0Gr A S BUE TR AL - P e dtE A 49 A~ mEli A 9-11 5~ &
1B 4-10 A(ZF > 1990 ; R F > 1995 0 2012 ;5 5 > 2005) o ERIEFRITEES > & R -
IR SRS MNE F H B T e A B E R I A B LIBE ~ et EIRoK(Z - 19905 %2
FF > 1995 5 2012 5 £8 > 2013) «

RATSREGE PEIEAYZF £AEY) » 5= (1994 > 2005) ~ ARAIAK (2008 ) HREE Ly AfdE 425
FyE & (monophagous ) E2.5 * (ERE B EEM-RRE( ZEZEM-FE - B LLIEE » Dregea volubilis
(L. ) Benth. ex Hook. f.) > {HZ (1990) ~ FE T (1995 2012) f5HEEIEAMEHE

( Heterostemma brownii ) > AR F (1996 ) Hiiti4hsa DL ZERERL ( Asclepiadaceae »
DR TR ERE LR} Asclepiadoideae ) J Zf} (Fabaceae) [MEEEH& (MEHE - H
Y5 > Crotalaria retusa) TE¥Y) Ry € » 281G (1990) A HAEET SN AT RERZE (L -RREZEMT
IR B & EgERaE s tR(2013) A E A TR R & St R &L ( Telosma pallida )
FIRNTHERE (Apocynaceae ) THYIHVRTES ~ 4% ~ TR % -

HP NGRS | SRR AR EYIER T oiam i (FEEY)) 4b - BEFERIRERE
Y 2 (2005) 50 RISV IEY) A %08 (Asteraceae ) FIZEEERHEY) - Ramana (2010)
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i R G0 PRI AR A R A ) 5 S ME SR (Verbenaceae ) FY-RFEAR (Stachytarpheta
Jjamaicensis (L.) Vahl.) ~ B} (Lantana camara L.) ~ TRKRHY SRR (REVE >
Asclepias curassavica L. )~ 7§55} Rubiaceae )AVE £ (E( Pentas lanceolata (Forsk.) Schum. )~
L 5F} ( Boraginaceae ) Yo EE 5 ( BL.§0 52 » Heliotropium indicum L. ) ~ Z=ZF} ( Rutaceae )
i B AT A8t (L B 48T Tetradium glabrifolium (Champ.ex Benth.) T. Hartley ) ~ & Z<Ed
( Zanthoxylum ailanthoides Sieb. & Zucc. ) 5 °

AR Fy 2208 FL 6 Tl PRI R & . — MHRATHC R S Z BN B A T H
e AT G 2 B S R B R - (R URERE A Y 2 e s S D - EHER
Appala Naidu and Venkata Ramena (2010) %405 Bt JEES ~ Appala Naidu et al (2011) 7
2l H B 8 2 Chengzhe etal (2015)Z FaafT RS > NI - AR PR R EGE BRILS NI
REBRZ I - DGR BATE SRR E R - A DR KB EERIHSS -

R~ MRS A

— ~ BEElERR R A

REUFE PR ( Tirumala limniace limniace (Cramer) ) U 50485 i #7214 B 1L B R R
I EMEE AR R (Dregea volubilis(L. £.) Benth. ex Hook. £.) B/ _EEREE - HE[H]fL
ALSEFFERSE - IMEE SR E (R85m - & 72m ~ 5 3.85m) NZ &z F£1H
YIEEMR% (Dregea volubilis (L. f.) Benth. ex Hook. f.) R _F > 482 kR 2RI
YN 2 4L (Pentas lanceolate (Forsk.) Schum. ) ~ B4} (Lantana camara L.) ~ &FfE
K (Stachytarpheta jamaicensis (L.) Vahl.) ~ FENEUILAE (Impatiens wallerana Hook. f.) ~
47246 (Durantarepens L.) ~ BEFIFH (Asclepias curassavica L.) K[ LR (Michelia alba
DC.)%  FEahaa iR AR E - HUGEIE  SRAE ~ 3THC SRR DN 2R 500 (Michelia
formosana (Maxim.) Sargent ) fIf&fs ( Cinnamomum camphora (L.) Presl.) S AHIFEAY, -
AR EE) ~ AHC - (EEEAIEERE R o

FARIG IR SOE PRI ECE - FREF e AR = A REIES - B H g EFEM R
Fioo BRPUE B ACEC e IR IV 2 OV EE R e B BB s o DL/ KIRESREEMORET - A
BRI EFAR B S (MOER 1em ~ JRETEAL 9em ~ 15 8cm ~ FELJ 500cc) >
& EFRRUIBR « B 1.5 em BYIEJTFUR AR — B 485 miv & sl - ROk
% BEF R b2t 2 EEM - REEEE R AR A estiE - 5 HEF S 5 #
Wi R N A e - fidhadd B £ =0 - BRI MG EE TEYER HE

16



IREUE PRSP B RE SR IR A 5

BB NI RERV AR 54 (£ 30em ~ 5 30em ~ /5 30em) N > daE £ EPIE
RypE - FEE B L P B B i A A = A A C e D (R it Sl e R e & B E =2 1%
MEFEHEERE HED e DHEHEINE - Bl THE SR -

— o R HEF EEY)

SRR R s H TTHHEEIANY 50 ZAREEM K% (Dregea volubilis (L. f.) Benth.
ex Hook. f.) B - MY 10 ML RS EEYIEA - BEROrEsN - 5 HZEKR
5 > £92R 1l H LUFEEZ 1 98 (Hi-Control 14-11-13) JifE 1 2¢ > {HFHAEEHEESL 1A
R TR REAERFEORN (498 50-80 | ) - BITAT AR A -

=~ HaHIP RS R EIREE S AR TE SR

s e EHEEEM REARAENRER - WA BER HEERAER L2A
ax 0N ~ gfjss SR EA Y% - FIASE = N BER SUE PRERHEIEZE UY - 2 H R At s i
M EZ—REER - REQUNER G351 60 RIUNEEI &= - 5 10 KA | % - 7
fik 6 B -

HERE S IV EE | DL/ KARE B EEMIOREY - B AT A RfLe SR ES AR
RIVARB & FIAEE 25+ 1°C » 80+ 5%RH » YEiEH 14L 1 10D (6 : 00 B » 20
00 BEkE) RYAERAENE S - HEIE - SN IEER =85S L dvE
£~ E& 1.5 em WYIEJTFUE BRSE— @498 R e s EID A/ NTERB a (a0 H
f£9.2cm ~ JREFEA 8.0cm ~ 15 5.8 cm ~ & 250 cc) - fFEERE - G H/FHHEHE
A TR R EE R R RS e N e LR - B 4)eadE E B RN - B E R

B4 500 cc BRI AEH RIS G - il bz  fEaE s e N AR
K AT BRIV A 4R - DUFI RO EEFT P -

s be TR -RREEE R - BRI B S T B2 R B B R & /KA E IR AT
WIE B —feshaa UM ER & IR BRMGER B iEE R - B HDLHUAEZE  HIE
Uk S EHIV R BRI AE RE EH BT - W DI AR A IRECS: © BB TR
ABEP REE AL KRR s

FERFCHI R BT R S Sl 53R - @5 HE SRR S B4 @G &  fHE
iR EE ~ IR B T S L S SR E R
Mg~ Bt TA

R EBF A AV ARG R &I ER - ¥ HE - SRIgESEE R - ERE
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J& ~ BHER ~ O  BRE - RERR ~ SRR DL SAS System version 9.1 for windows
4 EtEES (PROC MEANS, SAS Institute 2003 ) & EI{E ( Mean ) FIFE#EER5E (Standard
Error) o Zfio4)iaiie £ Bl BRI HUAHREMEBR FH A2ER o34 (PROC REG) #ETT 0T - M ~
MEEMEEE B R TG (X2) EEMEMIER (Chi-Square Test for Goodness of Fit) 515

(—) UM

S/ INGUE BRI DML S AR R (R 1A) - BZRRTE (2012) iU [E] > {H5R (2005)
o e R o UNRIEA RERIRHISEIR T8 > AHERYE (1990) Frilts 45Dt
& e Mz THIONRL AL a8 ([BI1A) - BEEUNARERG 3 B Gt - ZEUNERIR(LI
s Ry-FIEN > THImFEEY ] R2haa B ORVERED (E1B) - {ERZEHYONRICRRF H & -

[ 1. SRAFPHGAIONERE © A, UUAL 5 B. BRIE(LAYDN -
Fig. 1. Morphology of the egg stage of Tirumala limniace limniace :A. An egg, B. Hatching
egg.

(E)4hE2]

FAGBRES RIFH - ROUE BRIy 4z 77 R FLEEI - BE SR iIAvE& > Bk
BETEZEEN > K — 25 iR aie RIEME A HE - B2 75 Al > fERA
BEEEEEM -

MR EEY SR — A B GIZONRETT Iy > A RRFEEYAVER - BOaMEEE
FEIIR > BEE B Bk BT R OIS - iRV NRRIE - B
[ERERAT AR > REfimEraze ([B2A) - BARE (2008) ket (2010) FrimiliRifidsiil -

FteshEfa O R B C-FEIR > BEE R R O HBRR EA TR B R 480
[ 10fR B IR - Be IR e EJ5 AR BT & ey HBlaY R (R PR IH BRI SN2

([E2B) -
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FteshEmivia IO E > BEER O EBRRBE RN 8 Ie8 - BIEiATm R
PR AR R H B R B B iRe - AeaifEny B ORm IIEEE - IR Im IR R G
/NARR ([E2C) -

FlUeshaviG OB E G —EII AT §8IREAUE - IR G - BERK
Y B E U LR = AT 25 g Se i 7R BB CL ABCE R . - RSy BB Cu iy s R R
77 Z [ R 3 IrRacafiy B A - Ao MRy (B (s R A > HE SR Um I B8 o/ N PATRR
ot HHFR A8 (E2D) - BifE (2008) -~ 5 (2010) FrisiayRFEAaE -

Tt shER YRG0 R B €0 EL A0 (IR (3 s € » B AR €0 EL BRI 1 (o tied B4
HAEH - Ha Y I AR 8 CL i S e ELHE R B (PR - Ao BNy BB i MR A Z [H]HY3
PRI RBSCRS T » IRERIR R ER AU NAE R (E2E) -
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2. SKEUEBIMLA SR RIEIAS A, 45 B. IS C. SlBYE
D. IUis4hss o E.Flb40 o F. 0 -

Fig. 2. Morphology of various larval stages of Tirumala limniace limniace : A. First-instar larva;
B. Second-instar larva; C. Third-instar larva; D. Fourth-instar larva; E. Fifth-instar larva;
F. Pupae.

(=)

LFGhERAE R BIRET - SITRRRNEY /Ky R S (EEEPEH - (SRR Fe i
EERI =B E > SREE ) GEIEGE - AR ARE R e - EH
EEAEAT > HESREEED - EARTRHY - AU 24 /N 2MRIRE B Nl
&R R RIBERR (LA - AT Ry =28 (Hanging pupa) - FEln & BlGEEEPIHE - 1
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FEARSEEY —(E BB IS EAE 4238 L SRRVTPREAT DUBIEERTE - Wit - thfEI5EaTen
BAVELy HERECR - e ARk E > &84 12 0% > aER HERTERK
KB A—E B Rk ekt (B 2F) - DLEBZRGEREE (2008) ~ 15

(2010) Frisaiayig R E - BffRES AR E - ERIRRECEHTT - il EHVSR Bt
BhEL— [ PR OUPERT > PREPNIT (2007) ~5R (2005) ~ F& (2008) ~#5 (2010) - Appala
Naidu and Venkata Ramena (2010) il BUAERYER H CBELL > A2 ERCERTIRME -
FHMEETERA —REBUENRTHE -
()]

TUERTREE PRIGE - TEpkas AT IAYIMERIBEAL ([E3) - HERE B A S5

i (M) MRS - pRIRAYER ~ Y ~ R 2RBAEEE 0 CPERRILRAL - AT
WP 2= RWEEIPEE - SMEES 2 RGIR - Wb e MR SR RE T - B AR
EIREBES ([E3A -~ C) - s R Rt st ([E3B D) - EaltdG REUEE (1987) »
FRIE (1997) ~ & (2008) A& EIHYRER AR -

3. RECGEPTMELRIEIAE ¢ AL I (BFIE ) B, BEKE (BB o C. Ml (FFE)
D. IifeftE (HEMHE ) -

Fig. 3. Morphology of adult Tirumala limniace limniace : A. Male (dorsal view), B. Male
(ventral view), C. Female (dorsal view), D. Female (ventral view).
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o fER

RECHPRIEAE2S5 £ 1°C » 80+ 5% RH » SELIEHEA14L © 10DfRMA T - DIEEML-RREE B
eI ERAIR ] - 60K a7 K6 EE 7 - 1 EEHER10R - MEZAGEHIE25H - (H
REEBER DR B ERR AT E9E - BRIIEER (IER) Fdl.67+
1.67% o Sl LAV — b4l & B 17E » 7255 5100.00 £0.00% » HZEF 2 F Al
S BRI E R AR 5592.97 £ 8.90 ~ 98.33 £ 4.08 ~ 100.00 £ 0.00 ~ 93.92 + 6.77% > [KH:%4
{El 4 E IS 2 F584.45 £ 4.68% « 25 B R IRIAE 206 BBV E2/598.33 £4.08% -
i SR AP b R i - IRl L B ORI L1838 B 2P b R RIS E 3 282,83 £ 9.17%
FHIEATED » BEZRSE T R s S B R UNHY » H R 4haadl] - Rtk H &5 EIE AT K S 6
BAE  WHERCER S UIHFESR  BUE RS NIV R - DUSEIE SRR IUES -

T 1 ORGGEBRIENL 25 £ 1'C T ZraainymEs
Table 1. The survival rate of various development stage of Tirumala limniace limniace at 25 +

1T

Life stage Survival rate (Mean £ SE, %) n!
Egg 41.67 +1.67 25

Ist instar larva 100.00 + 0.00 25
2nd instar larva 92.97 £8.90 23
3rd instar larva 98.33 £4.08 22
4th instar larva 100.00 + 0.00 22
Sth instar larva 93.92 +6.77 21
Larva 84.45 + 4.68 21
Pupa 98.33 +4.08 20

Egg to Pupa 82.83 £9.17 20

! is the number of observed, and 6 repetitions in each test.

i =1

AUEAE 5 a5 IR B HEIFR2 - ONIAZ92-6K » SF493.74£0.09H ; SE—# 25 Tl
4 a8 B HEUKT 53.11£0.09 ~ 2.30+0.07 ~ 2.35+0.07 ~ 3.20+£0.07 ~ 4.91 +0.04
H > S @4 s Ry s HEUs15.87 £ 0.17H 5 WiHINI8 5 HEUS10-11H > Fg
10.35+£0.07H » RtAER H IV 5 200 PH b A B AT R R A27H - feR34H -
H3 A HEUE29.96£0.22H » [HEARE (2008) P RAIFE I - UVHHZY3-SH » —ik4h
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&x&2-3H > “ieglEad2H - =#kshERd2-30 o iR ERd2-4H o Tk ERdy3-5H o
IFHAZY6-8 H » HARIE (1995) st A Efreae - ONER&Y4 H - 2haHigy17
H - SEHA&8 H - A OV 4 fa HHEA A BREE SRAHAT - {EARHARS & - {HIE 7RSO8
FeBHERE 2 - B EiAppala Naidu and Venkata Ramena (2010 ) $#ZELFEEIE1228-30
CEWEE > IIHILY3-4H - lieshamys 5 R2-30 - 280 &2-3H » 3t R2-3H - 4 &
2-3H > St Rs3-4H - shaaiill-16H - dEHA7-8H - DNEPU L Ryplcaafy A5 (life cycle)

IFR21-28H > EAARGAER S 2205 B PRI feIls A > PRI SRS A ] -

2. RECHETRLERL 25 + 1'C K axiiny3d 5 H#
Table 2. The developmental periods of various development stage of Tirumala limniace
limniace at 25+ 1°C

Developmental period

Life stage (Mean = SE, days) Range (days) n
Egg 3.74 +£0.09 2-4 25
Ist instar larva 3.11+0.09 2-6 25
2nd instar larva 2.30 +0.07 2-3 23
3rd instar larva 2.35+0.07 2-3 22
4th instar larva 3.20+0.07 2-4 22
Sth instar larva 491 +0.04 4-5 21
Larva 15.87+0.17 — 21
Pupa 10.35+0.07 10-11 20
Egg to Pupa 29.96 £0.22 27-34 20

"1 is the number of observed.

~ YERTHAR S

AReEnt 5 e S A4 S0V TER S S A4S - i 2B M4V T
AR £50.62 £ 0.01 ~ 0.93 £0.01 ~ 1.48 £0.01 ~ 2.23 £0.02 ~ 3.37 £ 0.03 mm » B4Ry
SE R B S PR S HHBG R 1T K - AaBa e 5 56 7Ll 4N #adHA2 5 [E3.07-4.14 mmEAE (2008 )
A 223.5 mmfH{bL » {HELAppala Naidu and Venkata Ramena (2010 ) 55— &5 Tk 4055
AN BE RS B ¢ £50.30 £ 0.01 ~ 0.45+£0.02 ~ 0.65+0.01 ~ 0.85+0.01 520.85+0.01 mm
GEPE v N

REUE PRI Es— e oy Ry STEECHY - Horp S8 Tilie 4 e i il R oK iR 4 aa B2 704 &4
ARZRRNEE N RERERE Sl shaiim TR LIgREE - Rlgheam A~ L
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[R50 R P AR - FAREABR AT AL - & 4h ek B R AR 1 3.37 mmiy e (E Rl AT 2 AL
PEES

7% &) sk 2L G S TP R — e B AL ) — S B A P B S R A PRS- B P B R LA
4 - B (1987) FH#28] > #E (Harrison G. Dyar) ¥ HIEAT 280N H 4)&s - FE/I(E
A - Ay BEr m g 2R —ENEER - N ERMAHREME R - i
T#EH AR (Dyar’slaw or Dyar’srule ) » ¥5 DA4f&aiio B R i AR » S B UERY R S YL
FyHEBEAR » P es BEERE T 23— E 4R o AT e IR S R I LA1.50-1.59 % 1 &
P Fs1.53 £ 0.021% (R4) - BIBERLEEREHCHING & DIPEE4Y .53 LR » 76
BCRRARI

DUE SGEIER ATk 407 PR aa IRt B RE A S RS (V) BRHH (X)) BYRE(R - AT
RHEEFANES - AstERiy B TR RER A E B (R?) Y =-0.3937 +0.1850 X
(R*=0.9995%*) » AHRA{HECE 77 SR CHIBR I HTIFH - T 2 IEAHRE (p<0.01)
ORI AR T EARTAE - BIUASTEAh S 7 S 5 T S B BE e HThE I 22 L4 B (A
e

Py

[El4. SRETFPEILEG2S + 1'CH e 2 HE 4N 8THR -
Fig.4. The head capsule of the first to fifth instar larvae of Tirumala limniace limniace at 25 +

1C.
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IREUE PRSP B RE SR IR A 5

HCHALh R BRRR SR

Table 3. The width of head capsule of each instar larvae of Tirumala limniace limniace at 25 +

1T

Larval stage

Head capsule width (Mean = SE, mm) Range (mm) n'

Ist instar larva
2nd instar larva
3rd instar larva
4th instar larva

5th instar larva

0.62+0.01 0.52-0.69 25
0.93 +£0.01 0.79-1.11 23
1.48 +£0.01 1.29-1.61 22
2.23+0.02 1.92-2.53 22
3.37+0.03 3.07-4.14 21

"1 is the number of observed.

T4 RETFPLLERL2S + 1°C LN &8 R —He IR AT — e FARY PSR RS L
Table 4. The average ratio of head capsule width of the subsequent divided by this instar larva
of Tirumala limniace limniace at 25 + 1°C

Larval stage

Average ratio of head capsule width of next and current instar

2nd / 1st instar 1.50
3rd / 2nd instar 1.59
4th / 3rd instar 1.51
Sth / 4th instar 1.51
Average (Mean + SE) 1.53 +£0.02

11 is the number of observed.

0T p

050 p

030 p

o1 p

000 F

The common logarithms of head capsule width

=0,30

¥ =-0.3937 + 0.1850%
{R® = 0,9995*)

1 2 3 4 5

Larval instar

(&5, JREGEPRIRE2S £ 1°C A4 @2 am% = 8 B R PR HI) 2 B4 -
Fig.5. The relationship between the common logarithms of head capsule width of each instar
larva of Tirumala limniace limniace at 25 + 1°C.
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T~ dhaskef

AT g a ARG R ANRS © MW LAY —He4haake f492.55-4.14 mm > “}153.14
+0.05 mm ; §5 Z1BHYEE 4 aeR£494.07-7.99 mm > F156.19+0.11 mm ; =408
B T A e I BT 5510.62 £ 0.15 ~ 17.21 +£0.30 ~ 27.67 +0.50 mm « ZSEA BRI AL
R M MW LA K7 2h s FriSSuE - RIELE R 25037 S Y LIfRTrEh (56
TBR ) ghas - HAS R E33.67 mm - AfELhas0YES-& IR I inm iy & -
Appala Naidu and Venkata Ramena (2010) §328-30°C | » sEs4EE - B9 EE
F51.40-1.60 mm - F151.50 +£ 0.20 mm » £ —#EZ IS &1 £5.40-6.20 mm > S£155.80 +
0.80 mm ; 55 " #A4NEREE£10.0-12.0 mm > FH11.0 +£ 2.0 mm ; =4S EET)
18.00-24.00 mm - “¥#4930.0 + 0.12 mm ; ZFVU4ES)EEAE R E28-32 mm » F#530.0 + 0.12
mm ; 5571 HOR ER A R T F45-51 mm > 3948.0 £ 0.16 mmELAEER 7 FAHE K - HEH
PURIE ~ BESEARR © HE (2008) #HEE—# 2 hilvahaie & IKIEI1.5-4 mm
4.5-6 mm ~ 7-14 mm ~ 10-20 mm Jz25-40 mmELA G ER AT Z2HeAH DL -

i &) e L A 0 B 2K — e B B i — B PR iS RAH RIS E I RS R LL IR 6 - A4l
AL ERAG RIEEHILI.61- 19750 & » -5 Ry 1.73 £ 0.08% - RIIAS K HEle HMg & DI
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Table 5. The body length of each instar larva of Tirumala limniace limniace at 25 + 1°C

Larval stage (MBe(:Iily:l:l esrﬁﬂl;m) Range (mm) n!
Ist instar larva 3.14+0.05 2.55-4.14 25
2nd instar larva 6.19+0.11 4.07-7.99 23
3rd instar larva 10.62 £0.15 8.30-13.10 22
4th instar larva 17.21 +£0.30 13.13-22.46 22
Sth instar larva 27.67 +0.50 24.74-33.67 21

11 is the number of observed.
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F6. RECHPRILER2S + 1°C S H A &R — WA AT — e BHY P e R L
Table 6. The average ratio of body length of the subsequent divided by this instar larva of
Tirumala limniace limniace at 25 + 1°C

Larval stage Average ratio of body length of next and current instar
2nd / 1st instar 1.97
3rd / 2nd instar 1.72
4th / 3rd instar 1.62
Sth / 4th instar 1.61
Average (Mean + SE) 1.73 £0.08

TEASERFTIS 4 aae RAVE FEE (Y) BRI (X)) HIRH (A LAE SR AER 7 dd SR A0
(&6 - FHE AT > HAREE TR AERE L E BT (R?) £57=0.2982+0.2334 X (R
=0.9941**) > FHBH R E BV 7 &SR TR - (FAEMREE Z IEAHRHER (% (p<0.01) >
TN RS B AR AE - BIATE L) a2 URS & A ST R e S iy =2 B4R B (i -

1.60
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g 140 } (R = 0.9941*")
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(6. SRETFPEERIN2S + 1'C &R ghaaefH HEE (V) Ml (X) ZE% -
Fig 6. The relationship between the common logarithms of body length of each instar larva of
Tirumala limniace limniace at 25 £ 1°C.
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AR ER EE 1S F50.48 £ 0.01 g » Ho ol F et 85 47 H1)£:0.47 £ 0.01 ~ 0.48 £ 0.01 g » &%«
DB BTEE BRL » Tobe PER AFLI B P T AR B 2 M 22 B AE

AFEAVPIEH & ~ WHEAIPEELAIERS o pilRidl & 145 5548.79 + 0.30 mm » LR
IS5 £ F549.22 £ 0.42 ~ 48.23 +£0.40 mm ; [ RN F 9 E32.81 = 0.23 mm » [
SO et ] B 2 232.88 £ 0.31 ~ 32.72+0.33 mm > &8eHIER AT » fEsm R EGHE o i
WEFI R R B M2 P AE - B (2008) HEUREGUEPRIGERTEREYS0 mm - NI
BREESRAEIT » BN AeABReE S FTiFnv46 SR - A0 E M0 1t » IR T (X°)

i ENER (Chi-Square Test for Goodness of Fit) 53#fr - BIEMEEE (M © ) FF&1 -

T, REGE PRI 25 + 1'CHYIHE K iliaaE
Table 7. The pupal weight, adult weight of Tirumala limniace limniace at 25 + 1°C

Sex distinction  Pupa weight (Mean = SE, g)!  Adult weight (Mean + SE, o) n?

Female 1.14 £ 0.03a 0.47+0.0la 26
Male 1.19 £ 0.03a 0.48+0.01a 20
Total 1.17+0.02 0.48 £0.01 46
!, Mean within a column followed by the same letter are not significantly different at p < 0.05,
by t-test.

2. n is the number of observed.

8. REGEFPRLER2S = 1CHYER ~ WIE R iR

Table 8. The wing length, wing width, and sex ratio of Tirumala limniace limniace at 25 + 1°C
Wing length Wing width

. . . 2 . 3
Sex distinction (Mean + SE, mm)' (Mean + SE, mm)' n Sex ratio
Female 49.22 £ 0.42a 32.88+0.31a 26
1:1
Male 48.23 + 0.40a 32.72+£0.33a 20
Total 48.79 £0.30 32.81+0.23 46 —

!, Mean within a column followed by the same letter are not significantly different at p < 0.05,
by ¢-test.

2. n is the number of observed.

3. The sex ratio was calculated by Chi-Square Test for Goodness of Fit.
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