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Studies on the Development and Reproductive of the Parantica

sita niphonica (Moore) in Yangmingshan National Park
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& ¢ @ Parantica sita niphonica (Moore)
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BB L& & L § salf2011 8 40120 R fmve TI0E T G ff TR E 2
T 1ot %l PlE Edpdod 4 ATon o BB PR e Y 2 b 0 M3 erg R TR
BoiStage IV &z P2 e guff B IF T SR BHR wmre g il F ¢ E
1.054mm’(n=14)> 2 *: a2 |5 A P2 e § RUIE N2 i SR A
FRTALSR PRI EHE C AR RES N LR R HEAY
2 VPR e €3 PR e T A2 NG o F oA e TiaG fF g
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C TN f BT o E

#
oocytes area abdomenal
Month ) ) spermatophores
(mm?) weight (g)
(n) meanzs. d meanzs. d
2011 Apr 6 1.837+0.39 0.25+0.007 1.0
May 12 1.697+0.486 0.17+0.082 2.5
Jun 14 - 0.22+0.056 -
Jul 6 0.984+0.630 0.21+0.067 1.3
Aug 6 1.962+0.324 0.15+0.006 1.5
Sep 3 1.568+0.287 0.16+0.018 2.1
Oct 9 1.085+0.799 0.2£0.025 1.1
Nov 6 1.023+0.025 0.21+0.013 2.3
Dec 3 1.65+£0.211 0.24+0.021 2.0
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£ > 57 50.17£0.082g (n=12) > 67 'x 77 F saif~ 4 4 3 B 4 %] 5 0.22+0.0569
(n=14) 2 0.21+0.067g (n=6) »8 " g € P& X » 5 0.15£0.006g (n=6) > p
9% {47 & &

Roprid 4o 3 127 2.0.2420.021g (n=3) -
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(=) #AFTAHE G5

15°C  sdlesd 5 #7 % % #117.7926.54p - “r ¥ % 20.8920.97p - 1158 %
18.41+1.76p ~11.96+1.34p ~6.13+1.38p ~4.75£2.41p ~14.68+1.44p > bidp
41.10£4.99p - 20°C F moifsF ¥ #7F % #55.00+3.94p > “r¥ 57.28+1.06p > 13
S5#448p 5 5.55+£1.38p ~4.73x0.94p ~4.89+0.89p ~5.21+0.57p ~8.57+0.68p > ii
# % 18.80+1.63p 25°C 7 padfeqd 7 #7 % * #33.66x1.11p0 > “r ¥ 5 5.00£0.37p >
1% 5& % 5 3.162£0.57p ~2.18+0.50p ~2.19+0.39p -3.02+0.26p -5.66+0.72p >
178 512424066 F - 30°C  mdfesf 7 #7 % X #35.0021.35p - “r# % 5.00+0.00
p 1254 ¥ 53.80+1.00p ~3.30+1.03p ~2.83+0.70p ~3.50+0.61p -~5.66+0.48
PoobiHp 5211.462051p o Feb B A e xdq Y e S dp 2 B PEE 0
15C ~20C T & 8K 527p ~15pehandidy > FRRNA F 425°C230C™

Pl 2058 -

Br15°C~20C~25°C~30°C & i A& 7 sl 4 g 5 % #cie B £117.79+6.54
P ~55.0£3.94p ~33:66x1.11p ~35.0£1.35p (#%5) o EHm AP ~ 2 7 ~ didp
B0 B25C R T A F B A T S hope o 15T Rl MRS T % M
§ IR RS B FE AT M F LR 0 5 CHTHT A EAMFLE (
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25 Frgrd PPET IKIEF

Temp. Egg Larva Pupa Egg-pupa
) Duration(d) Duration(d) Duration(d) Duration(d)
¢ (develop. velocity/d) (develop. velocity/d) (develop. velocity/d)  (develop. velocity/d)
1st 2nd 3rd 4th 5th

15  20.89:097a  18.41+176a 11.96x1.34a 6.13:138a 4.75:241a 14.68:1.44a  41.10:4.99a  117.79:654a
(0.0479) (0.0543) (0.0836) (0.1631) (0.2105) (0.0681) (0.0243) (0.0085)
20  7.28:1.06b  555:1.38b  4.73x094b  4.89:0.89b 521x057a  857+068b  18.80:1.63b  55.00:3.94b
(0.1374) (0.1802) (0.2114) (0.2045) (0.1919) (0.1167) (0.0532) (0.0181)
25  500£037c  3.16:057c  218+050c  2.19:#0.39c 3.02:026b  5.66:0.72c  12.42:066c  33.66xl.11c
0.2) (0.3165) (0.4587) (0.4566) (0.3311) (0.1767) (0.0805) (0.0297)
30  500£000c  3.80:1.00c  3.30:+1.03d  2.83:0.70c 350:061b  5.66:0.48c . 11.46:051c  35.00+1.35¢

0.2) (0.2632) (0.3030) (0.3534) (0.2857) (0.1767) (0.0873) (0.0286)

- P 2 4 5 £ 2
(Z) 28 2Rz 35F

AL BEART Fois 2 PERREZ A FESF (B9) » @ fEormit s
BRGEF M FERILF (BRRTZ G355 2 7G-testt i v aif 14

Bonferroni method 2 i+ - 0=0.05/6=0.0083 » * : p<0.0083 ; *** : p<0.0001) -

B3 E F PN F R 4 4 E ¢ 2 15°C (n=46) ~20°C (n=38) ~ 25T
(n=43) ~30°C (n=33) & 8B T2 HiEF » &/ 563.04% ~94.73% ~ 97.67% ~
39.39% ° tie THR-w B E A A 520C ~25°C215C ~30CH A% £ B & #7%
BRR20CEDCHFERET > Fouif 2 W@ T 2003 > 3 AW aF L
B (G=0.493>p=0.4826) > 4p $2>+15°C (G=13.545 > p=0.0002* ) 2 30°C ( G=27.974
' p=0.0001%** ) 2 % & 55 4 PR GRF LR » r15C ~30CH g £ 8%

AT A& -

™

%k et % i 458 B 15°C (n=46) ~20°C (n=38) ~25°C (n=43) ~30C
(n=33) A u] 5 78.43% -~ 80.85% ~ 93.48% ~ 78.57% » % i§ B 2 Pt & ' & kg
%43 (G=3.438p=0.0637) -

Tl T 58 P A F R 2R R15C~20°C~25°C~30°C A | & 63.04%
~94.74% ~ 97.67% ~ 54.54% > t¥k T #-2 BIE A LA 520C ~25C % 15°C ~30C

FTHFLRES Y (RI0-1) " #H 2 FERT 2RI FH 27 FRERR
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Hipl s % A m 1L %4 B¢ 12115°C (n=29) (G=24.017 > p=0.0001***) z 30°C (n=20

) (G=21.252 > p=0.0001%**) & ¥ 2 18 % & % 75 5 B F % 140 & ] 5 63.04%

~63.63% c H4p2# 158 LB RZ A G EF P EEF (F10-2) » b %k
F s §015°C 2 30°C R B 6 & T o F il s B 4 £ 7

33t Fixp15C (n=29) ~20°C (n=36) ~25C (n=42) ~30C (n=13) 4
FEE B & % 5 100% ~ 97.37% ~ 100% ~ 72.22% > tik T~ #w BIE R BIAS G B F
AR ihd g 0 & B H20C ~25C~15C 5 - #30C % - # (RI10-3) - #7¢
30°Cz 33 it F g i< (G=7.617 > p=0.0058*) > &#H @ FRAM L FFHFLE o

ﬁl‘»}tﬁ"é‘}ﬂp TSI B GEFER B AR BERE P

M30C2 1% A= FE 8 > 15CH =z @ 230C2 % B v df F ~ 33 v k2
T 4 o
100% - —’ =
80% - 5 #
M 15°
60% ¢
| 20°C
40% "
3 m25C
20% ! i
i :::‘ m30C
0% II I‘.. . I... . I... . I...

WO Fooiis 2 9 & FEE i

Hatching rate, Survival rate of larvae Pupation rate

W

30

Eclosion rateSurvival rate of egg-adult



survival rate survival rate of L1

100.00%  100.00%
97.67%  94.73% ’ ’

100.00% 100.00%

80.00% 80.00%
63.04% 63.04%  63.64%

60.00% 60.00%
39.39%

40.00% 40.00%

20.00% [ 20.00%

0.00% 0.00%
25T 20°C 15C 30C

25C 20C 15°C 30C

W] 10-1 % 2 # 35 % B 10-2 1&% @4 5%

eclosion rate
100.00% g73794  100.00%

100.00%
80.00% 72.22%
60.00%
40.00%
20.00%
0.00%
25C 20C 15C 30°C

W 10-3 32 it %

(=) #7 gl MR 2 1 Aq? "

PEF IS A 2 F T TR SRR AR o J i F 0 y=0.0072 X -
0.0039% #15~30°C % 7 fioh ME 87 $ sk B A ] 5 12.11+1.38°C % 709.06
(degree-day) (WI11) - 42§ F s 4 8 5 2t (T 307 2 4 1287+ % o §
saih s B T 2 rE T TRl R 5 9.04°C 0 13 588 ik B 5 13.39£1.23°C ~
15.73+2.09°C ~ 15.94+0.94°C ~ 13.11+1.26°C ~ 10.27+1.58°C » 43 # 3 10.27+1.58°C -
REom F ool s J240 2 3dkz G aafRiE 3 FIISC Y > v s W R F 10T}
1B o

DL L RS f e R AR P B AR E R BT By
B Axt (B R 0 2007) 0 FEd AR R ST R D T TR M

Foaues  E MR RR L G L e -
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0.05
0.04 1 R2=0.8661
0.03
0.02

0.01

Development rate (1/d)

O 1 1 1

y =0.0072x - 0.0039

10C 15°C 20C 25C
Temperature("C)

W 11 joomies 2 gy F2g R (15~30C) 2

=

TR e 30°C 2 15CRI P B E 5 #2 as

Mo &P AR 15T 2 30C L 1% & 5t
$ e T TRR SRR F R 243
Hyo oz 428 s 210 CH 2+ Rl g

We s -

(v) SHPEEE 2L

SRR R R RIE R L &H kA 15°C 4.0.74£0.

\€?%$%’ZkﬁﬁTiﬁﬁgﬁ#%%

30C 35C

.8 A ‘_%fiﬁ?

2.3 T X #)o 1M25°C %2 20C #r
& 525°C%2 20C#% > 30CH

Frs > 331 % ) £ 30°C i
2 FTAELER G EDISC Y

W R ko) £ w30 C B

03mm ~ 1.10+£0.05mm ~

1.67+0.06mm ~ 2.55+0.09mm ~ 3.97+0.22mm ; 20°C £.0.71+0.02mm ~ 1.09+0.04mm

~1.67£0.05mm ~ 2.53+£0.06mm ~ 3.71+0.22mm ; 25
~1.78+£0.04mm ~ 2.6020.05mm ~ 4.05+0.26mm ; 30

°C £.0.79£0.02mm ~ 1.18+0.03mm
°C £.0.70+0.02mm ~ 1.08+0.06mm

~ 1.66+£0.06mm ~ 2.45+0.08mm ~ 3.88+0.35mm > 2§ R &LH g H L ¥ # S 2

Rl (46)

BIEF FEARTAR D X hF s k2 W

ok Tionief % 515C %

54.53+3.73mm ~ 20°C % 54.69+1.88mm ~ 25°C % 54.38+1.88mm ~ 30C %

51.07£2.29mm > t#s T & % #v BE AR LA 515C ~20C ~25°C 2 32 30 C a2 2

BE LR 2 g B30T a4 e iR Ay
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p=2.613) (#6) » T &Ptz iR (n=80) Tiawm L 5 56.00mm rt
WEt i B20C 2 ik m el g F LR (1=-0.149 - p=2.756) > H # 15C
(t=0.0881) ~25C (t=0.3952) 14 2 30°C (t=2.8725) f /& 2. L izawseL p|3 &
FAE -

w B AP F saih i 4w 5]15°C ~ 20°C ~ 25°C 2 30°C & A 50.38
05+051-0.62> = B;F & ¥ MF15CHrt (sex ration) ik i< > 30°C R kB °» Gt =
SEE e BEAR Y AR FLE (G=0.3294> p=0.9501) -

Temp. Larva adult sex ration

mm

C L1 L2 L3 L4 L5 forewing length  male/female  (F/F+M)

Egg (n)

15 meants.d. 0.74£0.03a 1.10£0.05a 1.67+0.06a *2.55+0.09a 3.97+0.22a  54.53+3.73a 18/11 0.38
(46) (29) (29) (29) (29) (29) (28) (29)

20 meants.d. 0.71+0.02b 1.09+0.04b 1.67#0.05b 2.53+0.06b 3.71+0.22a  54.69+1.88a 18/18 0.50
(38) (38) (38) (38) (38) (38) (36) (36)

25 meants.d. 0.79£0.02c¢ 1.18+0.03b 1.78+0.04b 2.60+0.05b 4.05+0.26ab  54.38+1.88a 20/21 0.51
(43) (43) 43) (42) 42) (42) (42) (a1)

30 meants.d. 0.70£0.02c 1.08+0.06b 1.66£0.06b 2.45+0.08c 3.88+0.35b  51.07+2.29b 5/8 0.62
(33) (20) (20) (18) (18) (18) (13) (13)
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v

o Uk T BIE A4 515°C ~ 30°C ~ 20°C 2 25°C (t=-19.547 » p=0.002) % %
FERAMHE D E X 25 C2 SE G A" o BT 25C(t=2.6 - p=0.05) 5 &

a7

A
R F
P TR B PR R 30 Ce% Ad R F R ABHEF A E G F oo B
wiEZEL S

PG EE IR ELE o

33



7oLl e R

Temp. Leaf consumption

C cm? L1 L2 L3 L4 L5 total

15 meants.d. 2.82+0.86a 6.81+654a 19.98+6.97a  46.62+18.37a  224.84+24.97a  300.01#35.12a
) (29) (29) (29) (29) (29) (29)

20  meants.d. 355+163a 4.89+2.22a 12.18+5.32a  41.12+11.87ab  217.10+28.78a  278.84+29.90a
) (38) (38) (38) (38) (38) (38)

25  meants.d. 3.17+115a 6.75:3.34a 16.30£5.92b  42.79:1582ab  178.27+2540a  247.30+33.09 b
) 43) (43) (42) (42) (42) (42)

30  meants.d. 2.96:227a 513+3.08a 11.77+571b  5524:28.81h | 204.41+49.10b  279.38+43.58a

(n) 1) (21) (19) (19) (19) (19)
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