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The Life History of Chinese Yellow Swallowtail
(Papilio xuthus xuthus Linnaeus)
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Abstract

This study focused on the basic biological data of Chinese yellow swallowtail (Papilio
xuthus xuthus Linnaeus) (Lepidoptera: Papilionidae), including morphology and life history.
Fresh eggs of the Chinese yellow swallowtail were collected from host plants in a simple
screenhouse. These eggs were placed in a growth chamber under conditions of 25 + 1°C, 80
+5 9% RH, and with a photoperiod of 14 hr of light and 10 hr of darkness. Hatching larvae
were individually reared with leaves of Rutaceae, Citrus sunki for a series of observations and
recording their morphology and development data. Results indicated Chinese swallowtail
could complete whole life history under this reared condition. The survival rate from egg to
adult emergence was 28.8%, and the average developmental period was 40.53 + 0.98 days.
Larva with head capsule wider than 4.11 mm was destined to become pupae at the next
ecdysis. The increment of the head capsule width of the larva was in accordance with the
increase in the larval instar stage, it maintained a ratio of 1.5 times. Also, as the larval instar
increased, the body length increased at the same time from 1.6 times. A linear regression
relationship was existed between the common logarithms of head capsule width of larva and
the larval instar stages. The common logarithms of body length of larvae and the larval instar
stages also had a linear regression relationship. Both fitted with the Dyar’s law. The sex ratio
of female per male adults was matched 1:1. We expect these results could provide some
reference information for application in leisure agriculture areas and sightseeing butterfly
gardens in future. Chinese yellow swallowtail was transformed from fruit tree insect pest into
favorable insect for artificial rearing, mass reproduction and utilization.

Keywords: Asian swallowtail (Papilio xuthus xuthus Linnaeus), morphology, life history,

head capsule width, body length.
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Z Al B
FHA7EME: (Papilio xuthus xuthus Linnaeus) & ki H (Lepidoptera) » $ffgan H
( Rhopalocera ) » E\IEF} ( Papilionidae ) » & E75 B ZEhy /B JELIE » 344 By Asian
swallowtail ~ Chinese yellow swallowtail ~ Japanese yellow swallowtail butterfly ~ small citrus
dog ¢ xuthus swallowtail - 5144 R GBI ~ JBUIGE ~ AEEURLE: - Bt ~ BT - BR
gt~ AEEE (55 > 1994 5 95 > 1996 5 HFI+E > 1998 ; 45 - 1998 ; ZEFIEL » 2001 5 % >
2013 ) - JEAEECE A DUE R BUSE RS R (BR - 1974) » AFEAE 708 B R 2
(Papilio Linnaeus ) fJ#EE\IEET B ( Sinoprinceps Handcock ) » JHEE5JE sl S ATE » £
AR —fEE S AP - 55— A Y R B 7 Ry =l nofed - EFE AR
&Y Papilio xuthus xuthus Linnaeus ~ 4347 A 21y Papilio xuthus koxinga Fruhstorfer
FI43 AR e A1PY ) 149 Papilio xuthus neoxuthus Fruhstorfer ( (IF1F > 1998) o {HAR#ER
(2013) [ 5 45 2= 2 AV A AR BUMR R B Bl 4 o fl iR 52 > B244 %y Papilio xuthus xuthus
Linnaeus °
RS Z AT A ~ 78 - 208 - RIS - i) ILE ~ JEEREARE - H
[~ B~ BoRPEE ~ B~ BAS SOBRES (B> 19745 5 > 1985 ; ZHI5E - 1988 ;
7l > 1992 5 5RAIZE - 1993 5 155 - 1994 ; ZfE > 1995 5 BIRIE - 1996 ; 1997 ; {a] » 1997 ;
HAIE 1998 5 £& » 2002 ~ 2013 ) - fEZEHYAAIEIE @ iRAIZE (1993) SR LIS
1,000 A RAAMNLERZ - ShEEREERERELM - T8 - ri - 415 - i
IS5t S A PR EERC e, - (HI AR EESCEE - BB AR EZEAE KR ILEE R
WA (e[ F056 - 1998 ) > FZS3AR T P E] 2,500 4 R (ZEA1+E > 19955 HAIE > 1998 );
FEERH D AR T ~ FtHilE - 4k S - B (PR - 1974 5 F01E - 1995) FER
HEEHILLE - (HEE AL (BT > 2002) -
MRS =208 —F ] ekl £ T A (7 > 1992) » 45 n] LB plailk Ko 25 &t
(R > 2002) - plitas A= 10 5y 3-11 H (I MIE - 1998 ;5 falflsk » 1998) » HAf1PL7 -8 H
HAR Ry FEEEE AR 1] (A0 > 1995) » plEEIRITHIER » E4F et SORE » BB IR
R E EIR oK (faf > 1997) -
@Rk 4) & KB E &1 (oligophagous) (Honda and Hayashi, 1995) » 25 3164
PIZ=FEFRutaceae ) /% 7 » mnfEfH 17 E ( Citrus spp. )fEY) ~ B & #l| ( Zanthoxylum nitidum )~
BZE85 (Z. ailanthoides) ~ #9#% ( Poncirus trifoliata ) ( Z=f15E > 1988 : Z=F1F » 1995 ;
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AT 1997) ~ BT fef ( EBfst - Tetradium glabrifolium) (58 » 2008 ) 2% - fH 7Bl
2 ks L EIRGE T B=E MR - =528 (Phellodendron ) - {1l /&
(Zanthoxylum) (& ECUREMEEEHIERUE Fagara) ~ BEifiE (Tetradium) ~ FREEE
[f/& (Toddalia) % 5 {EEfE%7 ([ - 1988 ; & > 1992 ; Honda and Hayashi, 1995 ; 1% »
1996 ; FHFIE > 1996 ; fo] » 1997 ; HFIE - 1998 ; ZERIE - 1999 ; EAIfE; > 2001 ;5 & >
2003 ~ 2013 ; #f » 2005 ; iz » 2005) -

R p a2 R TR - &R SN M O Blghgaar LY 2 > SR e
R EE) SR B HAEEYIRICE - TR E AR RE - 1855 - LR EIRI EROK (58
2002) - FEEAESEIEY) B4 FE(C (Duranta repens) ~ EZUF} (Lantana camara) S5
T/ NE (5ER1ZX » 1993) ~ fiziH4g (Wedelia triloba) ~ jFif3Z (\Vitex rotundifolia) ( A1
435 .1998) ~ St (Hibiscus risa-sinensis) (&% » 1986 ) ~ {I[FF(E (Ixora chinensis ) ~ ¢
S£4E (Pentas lanceolata ) ~ 777574 ( ¥ > Sambucus formosana ) ( Z=F1F » 1996 ; 1999 ) ~
JFRT - B2k . Hrp i e 2R s KA ERIEY) - 2 Miksh a2 £HEY)

(Fk > 2005) -

HEZAH A B A\ =B = Rh 2 — (ZRAUDE > 1985) - 71 1 B ¥ H 2 i &k
HitEY)esE ~ — CEMEE » 2001)  HEEIREHE AR BOEEYN G ERE -
HRT/NIETH AR T B g - AR BT 40T (DU 2 JEVE: ( Papilio demoleus libanius
Fruhstorfer ) fIZEE: (P. machaon sylvina Hemming ) » {E R s 4hsaaimias @ ERUE S
B HOARIAEY A SERERR BN » & 22 m] ORISR AH UC R - M B E B E - A =8 H
Al A — B R E S R - Sk = BT AR Y SR i IR AR (e A B
A MR R A LB R 1 AR S SR AR R H R R BB REN2S -

A~ MRETTA

— ~ EEER)R R s A
H B e R B NS @ RS (Papilio xuthus xuthus Linnaeus) 8 EEiifilk &z 8 &
TS RO A APE S ETE 2 M S S E (R 6.1m-E25m  519m) >
A= NS 2T TV =S RV (Citrus sunki) ~ TUZR4& (C. microcarpa) ~ <&
2% (Fortunella margarita) ~ 2R8I EFMEY) > LU pla ZIREYIAG T - HH
% ( Catharanthus roseus ) ~ B 2 7L ~ FJEMEALFE ( Impatiens wallerana ) Fl& fE A
(Stachytarpheta jamaicensis ) ZEAEY) - f2HEME(bahs B ERE T ~ BRI ~ K& -
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e B MR EE O S 2R 5 REAN - 48 = MR RBIFE R E S ( Cinnamomum camphora) <
tEY) - FTRREIES) - SChC ISR R 5 o

Hig&mHF EEWER - RiEE N IR 2 IVER F R EE - SERDAREEE
3 > MKGREE - AMBIRE B/ NS S (FROEK 9.2cm -~ JEHIEL 8 cm ~ 15 5.88
cm ~ 755 250 co) METTHIE BB EE DI SE/ NMLLUREZE R » B HRHIIL
4En LB R FHIMHEIRS S S 68 - A RS A fhahm A et BRI
> FF4hEds 5 2 =0 - BPRIAEE Y 48 (K 30cem -~ & 30cm ~ = 30 cm) &
ZALIE BB AR - & H B E IO FIaAEIE R - BUS BB e JIAE IR ROR - RIS
BRI AR RS S48 2= SO EE O - (it s R B B 2R = R ERE R
HZE NS thallnte - A BataHE T AR -

= S HEF EEY)

s\ERAT e H E RIS R e (F1 L E 50 PREEHE (Citrus sunki) B4R - FEFEFY 10 5f
TEFT Ry EAEVIER > BERNESN - G HBKIEE - &— 2" 2SR LAIEE 3
HoRAL - #ikE 1000 (% > RFHARZEERSGEY 120 cm > £92 50-80 /5 7 B > BIAI AR

AR ©

= BEPRRRH R R R S

s s e YIRS BREREE R - TEfEER Ol - 2l S ik A VI i it o
ER & RAEEAMHERERIESREDY - B HER SRR EERER - &
LEUNEER G5 52 MUNERIERE - KEMLURTERE - NIVKOREE > B ARTUET/N
RIFHE S - FHILA 25 £ 1°C ~ 80 + 5% RH ~ J¢:EHA 14L - 10D (5 : 00 Fgks » 19 - 00
BRI PROFAVAERFENES  FUNB A — iR 4hE I LB ER B ATaiE I/ N =
&M - FHieft etV E R fsha e FEE s s Jad e £ =Rk
BIE R g A e (FAOEE 1L em -~ JREEK 9em ~ & 8 cm ~ 5847500 cc) £
B - BHBBEE LSt REIRFUR - DUREZER © falgha bt - fEeEaasiiA
PTG A AR - DA RIS U E -

AR FHERTERE RIS /o PRIETR B LTI G F N TN B B S /K ORI E IR -
I Ey—tieshaa DIBEEER & - S B HRNEREEREER - FHUEREEZ -
HE - ik S BV ER RN AERZEFER - WA IECE:  pR BT
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HZIEPE A AR 22 R R B A -
[ERF IRk BT R S a5 - 38 5 HE 4R R BAG & ~ I E
IR BT ~ RSl BRI > I B E A -

BRI I7A
KA A VIREAARE RS a I T H 8 Sikig)aie & - R EE - IHE
TR - BEE - BRI~ S SR B DL SAS System version 9.1 for windows 455 ERES
(PROC MEANS, SAS Institute 2003 ) Z+E349{H ( Mean ) FIAZE#E2R 72 ( Standard Error ) ©
o4 mi G £ BRI AV AHRBA TERR F A2ER 704 (PROCREG) #E{To7HT - M ~ BEMEMEEE
Filfc£7 (X?) WA MHE: (Chi-square test for goodness of fit) 1 -

» R R
—  ZarHHP R
(—)UNEA

M RRAY Ok 2 [BIERAY - 208 H B - BLRIGR (1988) Ktk (2002) 4554H
7] 5 [z NEYONKL Riea - BEE U IR IR % 5 G i (. (B 1A ) ZFF0NR 1-2 K
g EAENE - 2RIl 2FER =0 (B 1B) KRR - (HR%
FEUNAINRFE Fypa (o - PEAEER SREAZ AR (1988) ~ P (1988) ~ #§ (1992) K (1999)
PR A AE[E] - E B AL (2001) Pl T Ok &y = ER[E] -

ARANAY RS ABB SN E L) 1.0-1.3 mm - 5f#5 1.18 + 0.03 mm » UUS4Y
0.86-1.16 mm> 344 1.07 £ 0.05 mm > 5723 F175( 1988 3R E U E K47 1.20 mm~ & #7( 1986 )
FEHI471.20 mm - [ (1988) il 1.2-1.3 mm K# (1992) AY4) 1.2-1.4 mm BS/N ;
{EEEZFIM5 (2005) FRAEINEALLY 1.0 mm - 547 1.0 mm ~ £ (2002) RAAOVEELY 1.0
mm - 54 1.0 mm ~ K (1999) PN EfE A 0.8 - 0.9 mm HHEA
AR A SR OV EE R B EAEMIRVRTEE ~ Rl ~ SR - ZEEAVEER IR L o AR
PRI ONEE P EY R S ([ 1C) 4b - RZEINNER 1VE& (8 1D) - JREHERS
FHEYIEEYVIRG - SR AR A2 R4 = 22 MR Y E A RS -
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1.t BRI RERIZE DN 2 TAEYMU E ¢ A, UNRL S B, BRIA LAY ONFORIFE LAY —
Wshss o C UNENSEE L D. NERESEEAENE -

Fig.1. Morphology of egg of Papilio xuthus xuthus and its positions of female oviposition on
hostplant: A. eggs; B. Hatching egg and the first-instar larva; C. Egg laid on the shoot;
D. Eggs laid on the different site of leaves backside.

(D)4hE:dH

FAEABREE AT A - AHAEIRUEAY 4) &2 o7 Ry LRI - e Sl ARSI > Aol &
BN A > K —E2 VUi aba R MEA R - 2] TH A BRAR
EGUENE - W H S E BV ARSI ME BRE 2 S 55K - Bl (1988) iR (2002)
HEMRT o

I EAY S — e 4D &2 & Se L ORSHRE B CHYINRRIZEE (B 2A) E#EE—& - DI
g B HEA SIE THEYEENEER RO 2R &0 RAREENRME0
BRER Ry PRt > B RAMBCERIEIE - (H2 B LM BAE S — IR SR BIDHS - Bl — 6
EXRET > F=25IEEHZFRMIGEERT V FIPEA - AstbarysSREdE (1999)
HAICH AR (L > AR (1988 ) K £ (2002 ) R E4f) safe (JES 01 fy PR A (- (HE R (1992)
B4 aide O R B E B ATE -
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Al EH AR ETRII_E AT AV CUE R 2€ (tubercles) » FEERSE =H1%5
VUEf ERVRZE Rt > HE =2 HIREEHR 0 e e o gy » ik T EA
B AIESL ESGIR LA (osmeterium) (& 2B ) - A& Z FIHEEHR ERATEIL > WEHE
AR =B RHEYIRE AR B 51 -

FoERABVEER G T - SR AREE > FERE EATMEREEERL B E
FIAEE BN 2B HREIRIAE R O e3rar (8 2C) - feEidi# Ik 13 & BA=
i ~ VU e « fe—¥HLE - PEEERELENIGR (1988) KefR (2002) fHiatiyFEoH
(5] - SR EA e G AL - BBl Ss —RIAIRE RN SE — 258 )\ L5 B —B5R AL
HENERS > WEHERE BB T - SIEEHIRETRI R E A Cptsh (& 2D) -
FhleaAVEG 0 23280 > B Rsk D - ZEERF RIHBE R =R s (E
2E) P - HYHies —Ripa g BB ey MNEIRVAL O RIRGL > EH —RBCES fElss =87
RIAEG R EOMRRBEL (8 2F)  EESEIUE S RSO A EOm iR V F PRS0
FARFTNS/IEEISA R CEA OIUPRE - HEVUESE N IRET R ARUIRAIE Gt
Bl BEGET BN ERRAR A 0 CBRIRBEAL (18 2G ~ H) - AeERsiREE (1999)
TERIE LA e e EE LIRS OB T - B B =RBORSD A - f1E
HAREOAIIRGE > MAlS B —EiRRBEEZAHE - B{ER (2002) f5HSE IR A
—RIRURHA - REaar A AEE © (2B (1985) ~ ZRAN5R (1988) KifR (2002)
Z T A R
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[ 2. ARG S HHZhER AR © A MIWE CHUE Oy —tieshss o B (R A AR &
ez C. =Meghas 5 D. MUlieahas  E. (MR AN TS F, G. Tileshss |
H. M rz ( F) B2 () BTies)ss -

Fig.2. Morphology of various larval stages of Papilio xuthus xuthus: A. First-instar larva
feeding on its eggshell; B. Second-instar larva showing its osmeterium; C. Third-instar
larva; D. Fourth-instar larva; E. Fifth-instar larva showing its osmeterium; F, G.
Fifth-instar larva; H. Fifth-instar newly exuviated (up) and matured (down) larvae.
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{bifal 2 E2 (BRER) Ya@ sttt E /7K HESIRNEE - Bt ikfEiit
W5 - SRR SR EE o LR e SR (18 3A) > S E = /NEFRIE e 1R > 2
S SRR - PR (B 3B) - mrifiicy 24 /Ny - ZAMEIR RS 4N &Y KA
BERRA bR - fEIRAS S TR R IRIE i ss - EIEENSE 61 L 55R — A hIRaRas (i
&) BRIEYE G (B 3C ) - ARty Rkl > lEA W ERE=/AF
PREGUAETTE - B BN RS RS TR A R HEIRAIZEREY) - BEERAT
Uit o PREA RN - IR B HE - ILAERER (2002) - g (1992) ~ & (1999) f
HCREART > 22 R ARG ] 2 i G I Im A RER (4R4R) RyE > BEZRAIGE (1988) Firil
M - {HEFERIGR (1988) ~ £k (2002) ~ ZEAIH (2005) $& s A (0 Sk R 16 (i
R ASERAE 25°C ARG 6 B SR A E 3R ek (0T -

[ - \ N
3. fHIREIRERTIRAIIRAYIZRE © A, B R SRR © B. At © C. &R AU -
Fig. 3. Morphology of prepupa and pupa of Papilio xuthus xuthus : A. Prepupa using
abdominal legs hold on twig; B. Prepupa; C. Green-type pupa.

(P0) ezt

PG IRRE IR AL PH ERTE AN > SN AT RETO R IR & - F P AT HEERAT
WeiseriE (B 4A ~ C) "I IR ARG - BGHIE BIKERIE - AR OIS dkes
Rt RWUNGRE S - P b =S MU RE BBRA0 > BRI MNE S EA AR
VNIRRT A 0 RISNGER S A TRIFEARYRORET > BRY S VUSARA B Ay R
Zekt (F2Z2) - I ~ MEAyPReI( - Ao @y ElElsdiss s (ILA) A —HERP
KRG EOPELL > T MEREEBE SO A IR > 1230 — A BB - NEERIEEAE S S

89



LA TSR A 0 5

R EISIACHY ARG ([ 4B ) > — i DA oy HE 1> Hh4S R B (1999 ) #5552 (1994)
ATl AH[E] - sBRad RIET I CRA RS PR ([& 4B ~ D) EdErmiil > HERREEi
3R BRI (2005 ) BIZEAEIRAHE - 482 » ARG LS, (1985) ~ ZAI5R (1988) »
BEAIE (1997) ~ fa7fiIsR (1998) ~ F& (1999) ~ £ (2002) ~ Z=A(1#5 (2005) FEUAAYRL
g2 NISTRERBAHE] » ASUEReE B AT ieSdlips I AR - SR IR E R ~ R B FE R
RHvAE

4. MIREEERCEEIRE © A el (51A) 5 B. BREEE (REMED); C. Ml (%) 5 D. M

it (REME ) 5 E. <ZREAYMERMEE -

Fig. 4. Morphology of adults Papilio xuthus xuthus: A. Male (dorsal view); B. Male (ventral
view); C. Female (dorsal view); D. Female (ventral view); E. Mating of male and
female.

T fEER

M BEVEETE 25 £ 1°C ~ 80 £ 59RH ~ JEHA 14L ¢ 10D fRfFT - DABGEEE R Y585
HHfE G2 1 - (EAEEKONHY 52 i HRIE(L 36 i - FR/E3R Ty 69.2% - A 34 &5 —Hik4hsR
TE » fER Ry 94.4% > (HEFEH - F=0 - BIURLsEg R 33 & fFERKT
Ry 97.1% ~ 100% ~ 100% - 5 Er4eafh 32 & » 7G55 97.0% » [ EE(E 4 #5000
TER By 61.5% - 5 5 ZIHHA(E 15 & > HUmiv{FEER Fy 46.9% - 15 tblmta n] P b Ay ki -
RIEE H N8 5 E 0P b R i E 20 28.8% - #E2AE B EIR IR SR - BTE
AR B RESPH BRI 5 51E 100 R ONEawE H A &SR 29 &Rkl - SECRE SR
HEHH - HIOZONH - Nt H s BIERN KB F 4 2 - WHEBDERE S IEEER A oN
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Table 1. The survival rate (%) of various development stage of Papilio xuthus xuthus

1

Life stage Survival rate (%) n

Egg 69.2 36

1st instar larva 94.4 34
2nd instar larva 97.1 33
3rd instar larva 100.0 33
4th instar larva 100.0 33
5th instar larva 97.0 32
Larva 61.5 32
Pupa 46.9 15

Egg to Pupa 28.8 15

1) n is the number of observed.

= HHEH

AFE eI E HEZR 2 - INHAXY4-6 H > F354.08£0.06 H ; E—#EFEL
E4hER S S HEKFF & 3.82 £ 0.18 ~ 421+ 0.26 ~ 433+ 0.11 ~ 5.09 £ 0.16 ~ 8.84 + 0.39
H > AfEA R 1 H > G AZhs2iE & HoEEg SR s e 27.31£0.62 H
EHARY A H¥0R 11.80 £ 0.20 H - [N H INEE 5 2P ARy 48 5 H B2 40.53 +
0.98 H « fEHRAVIERAF T ZEA15R (1988 )~ (A1 (1998 ) # itk 4hatA%Y 21 H -
PHIE (1995) AllE 24 H - AR ERSE R0 » HIFR T2 R #uE4Y 25-30°C - &4
EORSEEGEATEL « BhAh - ZERI5R (1988) #5HATEIEHACIRAN S 15 H » SRRz
3 @A » AR BERE -

AeEpahaaiinyi 5 HBEE LIS fiighasait 7-16 H - S biek - Bl & H B
B R AW £ > LA &~ B ] RE Rl B B R I AEfR i R P T L 2 T - BB AT
ERRE - B E NI E RSP AR R EII IEE 34 H @ &k 45 H » &
11H-
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% 2. RS E R HE

Table 2. The developmental periods of various development stage of Papilio xuthus xuthus

Life stage De(v'\e/ll ggﬂ%ﬁ%gggw Range (days) nY
Egg 4.08 + 0.06 4-6 36

1st instar larva 3.82+0.18 3-6 34
2nd instar larva 421 +0.26 3-9 33
3rd instar larva 433+0.11 3-6 33
4th instar larva 5.09+0.16 4-7 33
5th instar larva 8.84 £ 0.39 7-16 32
Larva 27.31 £ 0.62 — 32
Pupa 11.80 £ 0.20 11-13 15

Egg to Pupa 40.53 + 0.98 34-45 15

1) n is the number of observed.

VO ~ 2 aaBHmR T
A Bt 5 P e T4 &RV R S ANk 3

B R LR 4 -
3. FHIERR S I2h s AR RS

Table 3. The head capsule width of each instar larva of Papilio xuthus xuthus

BRIV IERL E SR
FE5 0.81 £ 0.02 ~ 1.26 + 0.03 ~ 1.85 + 0.02 ~ 2.57 + 0.04 ~ 4.11 + 0.05 mm » H[I4s5FEES

L RS TP AT K o e 40 dd ARl SO X — e BB A — e S P A B R A PR S 2

Larval stage Hf&i;ﬁi;ﬁ? r\:]vr'g; h Range (mm) n?
1st instar larva 0.81£0.02 0.59-1.00 34
2nd instar larva 1.26 + 0.03 1.11-1.52 33
3rd instar larva 1.85+ 0.02 1.54-2.11 33
4th instar larva 2.57 £ 0.04 2.16-3.11 33
5th instar larva 4.11 + 0.05 3.81-4.71 32

1) n is the number of observed.

#F (Harrison G. Dyar ) 2 HEAEF 280 H 45

A P {22

b > Hahzaii

RS GINN > H EH—EREER > IR R 2R B R - TR AR (Dyar’s law

or Dyar’s rule ) » #5 DAL bic H Ry fdFE AL » S HRTHAR &L
92
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i 23 —E&R (B > 1987) - ARWRAdL) s BRI o E Fatic I DA 1.39-1.60 {HHE & - -P#9 & 1.51
+0.05 & - RlI5H# R BRI DL P54y 1.5 (5 Z FEesg i - FTa R aiAR] -
% 4. TR S e 4 E K —E AT A — e SR P B B FE B

Table 4. The average ratio of head capsule width of the subsequent divided by this instar larva
of Papilio xuthus xuthus

Average ratio of head capsule width of next and current

Larval stage

instar
2nd / 1st instar 1.56
3rd / 2nd instar 1.47
4th / 3rd instar 1.39
5th / 4th instar 1.60
Average (Mean = SE) 1.51+0.05

1) n is the number of observed.

FHAR IR 4 = BR R T FE A o S8 (V) BRI (X)) HURE (A DA EL SRR T3 A SR A
5 o AR E LR AT TR SRIAH R E (8 (R®) Jy Y =0.1720 + 0.2561.X (R* =
0.9972*) » AHRBHIAIE (RECF 78 BRI ATISH > FAEMRERE 2 [IEAHRE (p<0.01) > FoR
BEPRARER ELERAFAE > RIARIR 4 R IR 5 o FH S e e T I 2 LBl %
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Fig.5. The relationship between the common logarithms of head capsule width of et star
larva of Papilio xuthus xuthus.
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BmA RS 2 01 & I AR5 K7 2h s TS 0(E - IRIELE & 2 S 2y T A P28 0 LA AT 2 24
MI4has - HAGR AT 33-36 mm ([& 2H ) » #5 & 2 Rl iz #1Y 1.6 % o ARIETEL & HS
RIRBEEC AR T &

R4 LA IS HARY R — ik FAEA T — BRI 29 B8 RAEFRIG R S R ELAIZE 6 - AR
AU RS 4y e e R BEHG HALL 1.39-1.75 fEI4 & - 1395 1.59 £ 0.07 £% - HIAS-R R HAR i
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Table 5. The body length of each instar larva of Papilio xuthus xuthus

Larval stage (Mi(;crj]y;%né]’t&m) Range (mm) nY
1st instar larva 3.97 £0.03 3.67-4.26 36
2nd instar larva 6.35 £ 0.09 5.13-7.74 34
3rd instar larva 8.81+0.17 6.95-10.65 33
4th instar larva 15.38 £ 0.23 12.42-19.17 33
5th instar larva 24.57 £ 0.34 20.74-29.15 33

1) n is the number of observed.

2% 6. iR RIS E HASh & X — 8 B AT — e Ry g RG R LE
Table 6. The average ratio of body length of the subsequent divided by this instar larva of
Papilio xuthus xuthus

Larval stage Average ratio of body length of next and current instar
2nd / 1st instar 1.60
3rd / 2nd instar 1.39
4th / 3rd instar 1.75
5th / 4th instar 1.60
Average (Mean t SE) 1.59 + 0.07

1) n is the number of observed.
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Fig 6. The relationship between the common logarithms of body length of each instar larva of
Papilio xuthus xuthus.

ANE TE TSI G578 £ S 2t I

MHABBUSEAYIFE ~ iR R AR AR 7 « HA AT SAvmEE 15 @ - S0FALME
[EHE 6 B FTsa -~ B8 TR A AR EE 39 5% 0.57 £ 0.02 g > i £ /% 26.31 £ 0.33 mm >
0T 55 9.04 £ 0.12 mm -

2 7. fHAEENEAVIRE - iR IR E
Table 7. The pupal weight, length, and width of Papilio xuthus xuthus

Measure item (unit) Mean + SE nY

Pupal weight (g) 0.57 £ 0.02 18
Pupal length (mm) 26.31£0.33 23
Pupal width (mm) 9.04+0.12 23

1) n is the number of observed.
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AERE PR ~ T - MEMEREAI R AR 8 - & fy 40.92 £ 0.73 mm »
VT Ry 28.00 + 0.77 mm - GHfELY 70-76 mm - AEEREE FFrGHY 156 Gk - & 11 1
R 4 B2 > DI-RETT (XP) A MEHIES (Chi-Square Test for Goodness of Fit) 4347
GEER > pIMEMEEE (M ) FFE 11
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Table 8. The wing length, wing width, number of male and female, and sex ratio of Papilio
xuthus xuthus

Adult wings (Mean = SE, mm)( n) 2

No.of male  No.of female  Sex ratio?

Length Width
40.92+0.73 28.00£0.77 .
(15) (15) 11 4 1:1

1) n in parentheses is the number of observed.
2) The sex ratio was calculated by Chi-square test for goodness of fit.
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