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Comparisons of the life history traits of
Pachliopa aristochiae fed with Aristolochia zollingeriana
leaves of different developmental stages

Shang-Cheng Wu

Abstract

Pachliopta aristolochiae interpgsitas Fruhstorfer is one common
butterfly distributing at low, el€uation area in Taiwan, The females prefer
to lay their eggs on young leaves and young stems. of one of its foodplant
Aristolochia zollingeriana Miq.. They have high fecundity, short life
history and high development rate. When the young leave of foodplant
were insufficient or were eaten up by larvae in turn, they must feed on old
leave. Hence, this study focused on the variations of the life history traits
fed with the leaves of A. zollingeriana at different stages. We investgated
the variation of growth, development, survival and fecundity at each instar
fed with young, mature and old leaves, and discussed their influences on
their population growth. The results showed that developmental times

(P<0.0001), survival rates (P<0.05), pupation rate and emergence rate

il



(P<0.0001) were significantly different among groups fed with different
stages of leaves. The larvae had longest developmental time from egg to
eclosion fed with old leaves. The leaf qualities had distinct differences
between different leaves. In young leaves, the moisture content was
highest, and the content of crude fibre was lowest. The total nitrogen and
chlorophyll were highest in mature leaves and lowest in old one. The
hardness was highest in old leaves. The result shows that leaf consumption
and offspring fecundity wexe significantly higher for larvae fed with
young and mature leaves ‘than that fed with old leaves. We suggest
foodplant quality and larval feedingability are the key factors influencing
life history traits. Consequently, these factors will determine its population
growth capacity. Therefore, these long term effects on its population

dynamics are important topics for future study.

Keywords : Pachliopta aristolochiae interpositas, Aristolochia

zollingeriana, life history traits, leaves of different developmental stages.
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o H TG ESFEE100%(N=82) ;B~a R F2 T 7R 5 4.1310.16
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B ME (F=2566.40 » P<0.0001) (% 5) » AaBG4cE ~ REZ L E2
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a2 kA RPES SIS G BT (F,m=248.46 > P<0.0001)

wep ik (F,m=268.24 » P<0.0001) » 4P 8 X F2 » AP ducE 2 HE

X

=,
—

2 %5 3 B FAR AP SMEZSAEFSREZ LB N EEFL
B8 E (F20=1600.70 » P<0.0001) (% 5) > aB~adcE - HFEZ2 X F2

PRAZHET I REF AR e MEL X QAT TS5 4234006 mm
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FFAE T¥9% 4214005 mm o 8 £ T 355 1.872840.093g (N=82) ; B~ & i ¥

N

2 B AT TI5 4324007 mm o &L T55 4231004 mm s E T35
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TR A EARE N SR E 2 P o Ak RE2ZT R
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B~ aXE2 A FHTT2 FTRFERFKE o

(=) +ANAULZE &

WA RAEYPESEHT T2 AR > 14 One-way ANOVA %3 » 2 widz L
(F2,177=8875.63 » P<0.0001 ) £z 48E (F,,177=150.34 » P<0.0001) ** 4775 HcE ~
REZ2 XE2 A/ = AFUT R FLE 5 el din € (F117=0.87
P=0.4202)f| m kg # 4 R (% 8)eP~ahit 2 = w2 L L1555 64.1+0.67 mm>
E T35 3253+0.76 mm > 48R E T 3575 0.9041+0.0210g (N=82) ; B~ %
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212872 A LPETFEHRL S A= B ifKRIpi 28 400

i AR -2 BGHE 2 AR E2 PG E 2
R r o

"F SEH(8) HA% (L) “AE (1) A% ()
T-BD-3 68 23 22 23
T-BD-4 57 19 19 19
T-LL-1 32 11 10 11
T-LL-2 41 14 13 14
T-YL-1 44 15 14 15
&3t 242 82 78 82

22 ApABYEF I RARDE P 4T S A B R

AP N

a3 W2

* T VEY :

BT o “h% (8) B() #am(8) A% (L)
T-BD-1 24 8 8 8
T-BD-2 17 6 6 >

. 41 14 14 13
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%3 SR RTFAHRIEYA Pl PR S PRF P T R B

. - A °F Hic Lo . . e
Be®opl ",y TRREE (mm) i (mm) g Y ER (R S (%)
1.22+0.06 1.35+0.05 4.43+0.43 93.15
1.21+0.06 1.34+0.03 4.40+0.41 95
T-BD-4 60 (n=60) (n=60) (n=57) (n=60)
1.23+0.06 1.34+0.03 4.46+0.29 100
FLi=l 82 (n=32) (n=32) (n=32) (n=32)
1.21+0.07 1.35+0.04 4.38+0.38 95.35
T-LL-2 = (n=43) (n=43) (n=41) (n=43)
1.20+0.07 1.3320.05 4.41+0.36 84.62
T-YL-1 52 (n=52) Ane52) eh=44) (n=52)
o - 1.21+0.07 1.34+0.04 4:41+0.39 93.08
B (n=260) (n=260) (n=242) (n=260)

24 SRZHT AR F - Y LA PERT  FHEL CHME  FTERS

L %

4

ERCE
o _ ey FETRER L
TROEY- FREL (mm) F&RE (mm) WL (mg) (%) FiEs (%)
T-BD-3 0.75£0.01 0.5710.01 32.845.3 3.7610.47 100
(n=68) (n=68) (n=68) (n=68) (n=68)
TBD4 0.74+0.02 0.57+0.02 33.0+6.4 3.74+0.41 100
(n=57) (n=57) (n=57) (n=57) (n=57)
L1 0.74+0.01 0.56+0.01 30.7+4.2 3.76+0.41 100
(n=32) (n=32) (n=32) (n=32) (n=32)
L2 0.74+0.01 0.57+0.02 30.1+4.1 3.80+0.25 100
(n=41) (n=41) (n=41) (n=41) (n=41)
YLl 0.75+0.02 0.57+0.02 29.7+3.7 3.64+0.22 100
(n=44) (n=44) (n=44) (n=44) (n=44)
x5 0.74+0.01 0.57+0.02 31.7+4.8 3.74+0.38 100
- (n=242) (n=242) (n=242) (n=242) (n=242)
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25 a3 2 EDEL 2D ELEBLIEHEFBRLR
4L g B B & WE ARE aEE p value
SwspmaET  1.13:003 1.1240.03 0.99+0.03
(mm)? (n=82) (n=78) (n=54) P<0.0001
SwspaEaT 1813005 1.79+0.03 1.4140.04
(mm)* (n=82) (n=75) (n=49) P<0.0001
Y L 2.8+0.06 2.85+0.05 2.0640.07
(mm)* (n=82) (n=75) (n=49) P<0.0001
TRBATEET 4234006 4.3240.07 2.7440.1
(mm)* (n=82) (n=75) (n=49) P<0.0001
S w A TgaE 1.0640.02 106+0.02 0.92+0.04
(mm)* (n=82) (N£78) (n=54) P<0.0001
cwu g TR 1.68+0.0A 1.67+0.03 1.3240.02
(mm) ! (n=82) (n=T5) (n=49) P<0.0001
ws s P L 2.6540.05 2.7240.04 1.94+0.04
(mm)* (h=82) (n=75) (n=49) P<0.0001
LY 4.2140.05 4.23+0.04 2.6840.07
(mm) ! (n=82) (=75) (n=49) P<0.0001
S 4 E 01377:00114 01200100068 0.0668:00079 o
(' (n=82) (n=78) (n=54) '
S w B Al E 04505:00164  0.5484+0.0229  0.2141+0.0145

- 8 - . P<0.0001
(9) (n=82) (n=75) (n=49)
P i s L 09913:00555 10768100467 0477100309
(' (n=82) (n=75) (n=49) '
T AL LET8:0093  21647:01174 1137500745
(' (n=82) (n=75) (n=49) '
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F4 5

4y B & WO ARE axE p value
R N 7S | B S 4.0140.17 5.01+0.38 6.28+0.29

TR () (n=82) (n=78) (n=54) P<0.0001
% By 3.6+0.23 4.13+0.16 6.18+0.54

TR (2! (n=82) (n=75) (n=49) P<0.0001
2By e E 4.7+0.33 5.12+0.15 6.17+0.32

TRR(E)! (n=82) (n=75) (n=49) P<0.0001
BRI 6.9+0.29 7.22+0.2 10.28+0.92

TpEm(x)! (n=82) (n=75) (n=49) P<0.0001
B AR 100 300 . 66

(%) 2 (n=82) tn78) @=54) P<0.0001
BRI - 100 - 96 91 B

(%) 2 (n=82) (n=75) (n=49) P=0.0288
v AL G s S 100 100 100 _
(%) 2 (n=82) (n=¢b) (n=49)

TSP GEF 100 100 100 _
(%) * (n=82) (n=75) (n=49)

L A M HATRY - S ATHRE SAME: 44 LUDETHER LT FIE

HE P EFR* One-way ANOVA LSD & 7 5% -

2. P LY FEFAIRAEDGE S FZ* Chi-square Test 12 {7 % -
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6. a2 k2 EPELF 2 EHP L[ WU TELLD 2 AP iF

B G HeE S axF
InY= InY= InY=
~H ¥ gE A
*“; (igé)& P 0.7418+04396X  —0.778740.4515X  —0.6855-0.3433X
<L b r’=0.9991 r’=0.9992 r’=0.9968
InY= InY= InY=
i o oEE A
f(%)‘?ﬁa R 0.401140.4597X  —0.4064+0.4640X  —0.437540.3593X
FATR N r’=1.0000 r’=0.9997 r’=0.9989
InY= InY= InY=
0 R ]
‘(“’f(’)‘lo,i) L —2.6951+0.8619X  —2.8068+0.9352X —3.5411+0.9306X
<L b =0.9793 1=0.9550 =0.9929
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27 a2 A EPEF 2P ELBFLLIBHEFL R

ERR g WeE $ ¥ + ¥ p value
séam m%)tl 7k 31(.gz§2.>:55 32(.524_;2547 21(.2;2.)92 0200001
séam m?il % 14(,322)23 141(24;2)21 8.(7n2:4_r:£1 0200001
;éam mfiql 5@ 11(.222.)10 11(.24;2.)19 7.(2n2:4_r§51 0200001
B RE Q)] 0.80(?]7::2())130 0.82(3;\7:1705.8)117 0.50(8::3?3;())158 020,001
sl(jji TR 12(.;232.)48 141(2?2.)24 17(22)31 0<0.0001
47 (%) ° (nlzogb (n1=0705) (?ng) P<0.0001
BEFO) ° %) TN eat) P<0.0001
;: 5: ;; r;(i )\; 41(.122.)68 45(.;24_7-2.)56 56(.;3;2.)17 0200001

1 M2z W F e £ ~WMEe B MR 3 WAL AW FTERAS
B4 EPESRFZET One-way ANOVA LSD i 745 -

2. NI F 2N F AR RS EHE S F T Chi-square Test i (7 # 5 o

3PNt L WH TR & P A LY E Y F ¥ One-way ANOVALSD & {7 &

Gk o
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%8 A RAEDPETHT T AH L EYLEHHLR

BERR

45 WOE RE E p value

Ban (myt SHEDSTSOTHOG 108,
we ot DSHOTS SmSEDA ZTO0I g
ARt (o) 0.9%1:;2.(;210 0.92(3;]3:%(;124 o.e—szz?;]z:_r;(;osl 5204202
s h()t OO otved 1o peooo0n
seipd h(x)! 7(1nz:i§81)5 7&?&: 1'1)5 6(5?14212002)8 P<0.0001
T ()7 7(22,24)2 7(2r]5:70 :;0 6(?]33; 4?36 P<0.0005

1 Sl WA CFHBERE AL FL EPE ST One-way

1w

ANOVA LSD :& (74 & °
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20 #aa 7R A LPEF 2 G FLEHEFHLR

aEe f g HE X F p value

$ - # #  9.06+0.11 8.40+0.21 6.43+0.22

(cm? (n=82) (n=78) (n=54) P<0.0001

$ = # 38494017 37.11+0.22 26.34+0.43

(cm?) (n=82) (n=75) (n=49) P<0.0001

¥ oz # 8 74+1. 4.65+1.91 44.44+1.72

(om? 89 i 69 8 6?— d i P<0.0001
(n=82) (n=75) (n=49)

21 # ¥ 186.54+3.41 162.23+2.92 77.55+1.94 5<0.0001

cm?) (n=82) (n=75) (n=49) '

=

(em?) 323.8143.57 202:40+269  154.17+2.09 P<0.0001

210 22 EHEY 2L

& p13E P Hi WOE HE tE
A 9/100g 83.42 82.36 77.8
A A 9/100g 1.38 2.08 3.93
o g 9/100g 2.27 2.59 3.65
kN1 9/100g 0.65 0.7 0.33
%% 9/100g 188.1 2415 22.69
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AL e AR A EHE LSS Al RS A el PR T e

AT

e L B & feE Bd W B G |

;E}' i;i_ll_v?_i;i_ N (:ﬁ‘ N % #‘ voe “g‘ p value
A 9P i 28.25+2.44 31.13+2.23 19.75+2.75

- P<0.0001
k) (n=8) (n=8) (n=4)

S B 1.23+0.05 1.22+0.06 1.23+0.05 B
(mm) (n=226) (n=249) (n=79) P=0.0334
R 1.35+0.03 1.34+0.04 1.35+0.03

(mm) (n=226) (n=249) (n=79) P=0.2670
R 93 94 87

(%) (n=209) (n=235) (n=69) P<0.0001

212 5=#Fy EFIARZEPEFAT A FHEF  MAF 2R F

2 P & B mARE >atE
San a0 T8 (et (1)
w2 B 5 F (%) (n1:0104) (n1:0104) (nlzoloz)
T#AHFEF%) (n1:0104) (n1:0104) (n120102)
v 43 5 (%) (n1:0f4) (n1:0104) (n120102)
-5 (%) (n1:0104) (n1:0104) (n1=0102)
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L

o Ehiu-lu

PRS2 YRk REEEE AF — 2 A RS a NA B ADTRIT Y 2t TR

Ltz BERE o 40P T B-p Google Earth » 28 * WGS84 k sz SR o

1. TBD— 5 L 5% o ML 2% (L5 121°02'35.08"# & 22°45'52.02" ) -
2. T-LL— 5 A B A ¥ #R4s a 14 % (K 55 121°07'46.09" 4 & 22°54'04.09") -
3. T-YL— ¢ A Rhat T30 F L% (L5 121°08'58.09"# 4 22°53'52.06" ) -
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