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Distributional Data and Ecological Characteristics of Parnassius bremeri
Bremer in Korea
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ABSTRACT : This study was carried out to survey and confirm the occurring sites of Parnassius
bremeri in Korea, and to investigate ecological characteristics to develop a mass rearing technique. In
the field survey, adults were found in the two previously known sites in Gyungnam Province and
another site was newly found in Samcheok, Gangwon Province. Emergence period of adults was from
middle of May to middle of June. Oviposition took place on various material, including hostplant,
debris, dead leaves, etc. Eggs were laid singly, up to 126.7 eggs per female. The egg-period was 221.3
+2.3 days, eggs were hatched from 11th to 22nd of January in the natural condition, and started to
feed for about 10 days after hatching. Survival rate of the 1st larvae was 67.6%. Developing period of
each instar in the insectary (25°C, 75% RH, 16L : 8D) was 11.2 days for the Ist instar, 7.3 days for
2nd, 12.8 days for 3rd, 16.2 days for 4th, and 18.2 days for 5th, and the pupal period was 21.3 days.
The average longevity of adults was 26.2 days. Oviposition rate was higher in the natural condition
with enough space to fly for 3¢ : 1 § coupled, at least 3 X 3 X 4 m-sized room, than in smaller cage. In
a comparison of the preference for visiting on sugar source, black sugar and fructose were effective.

KEY WORDS : Parnassius bremeri, Distribution, Oviposition, Fecundity, Egg period, Hatching,
Larval period, Longevity
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Fig. 1. Distribution of Parnassius bremeri in Korea, based on lit-
eratures, specimens, and recent collecting data.
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Table 1. Distributional data of Parnassius bremeri Bremer collected in different period

Year 1950 1960 1970 1980 1990 2000
Poo\. E M L E M L E M L E M L E M L E
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CB 3 R
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23 47 3%
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*Abbriviations: GG-Gyeonggi Prov., GW-Gangwon Prov., CB-Chungbug, CN-Chungnam Prov., GB-Gyeongbug Prov., GN-Gyeongnam Prov., JB-Jeonbug

Prov., IN-Jeonnam Prov.; E- early, M-middle, L-late.
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Table 2. Period of the emergence of Parnassius bremeri in
Samcheok, Korea

15 May, 03 21 May, 03 3 June, 03 6 June, 03
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Fig. 2. Life cycle of Parnassius bremeri in Korea.
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Table 3. No. of produced eggs per a female with different sex
ratio and different cage size. (3 repl.)

Eggs/Cage
Treat\\Cage size
IXIx1Im 2X2X2m 3x3x4m
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5%:5% 534 81.0 86.7

% 394 3¥ *%% A
}U%(Klm et al., 1999) X]"H_%‘_ﬂs}oﬂ/q g 10-20
do] A Fzt el f5 ;} & o
717 AL 4% & 12301] e ex=rt 7R
2 A d4E 51 e ez ¥F Hyw
Az zAbsb7] 98k AbzbR|e] Wi Alehe
S 41, 3711 48 e

471(%°] 8emx A 7H Tc )4 Qo= HF 343711
a3 Ay ZekaE %7](60><60><600m).4 73 %)
o4 g v iﬁ A7 3370 2 370 Ae
FoAA & vl 30-40709) FFEoE ARt 7ol
FAANR. T2t o] Ao F3) A" 223}l
A o]zl Aletpold, oju] wH]E T HAE q1 Jo
2 FAEenz o]g FHIAHIAGH|Y AR
(fecundity) 2 2 B 7| of=]E Z3folnt.

okl 271 fellA e F2AHEANS ARE2 dnb

uru]eao] F2 71FAE ol Ak }— 7Rl w3
o] 32 B3 7FAERE AssA] A3 7FA

£avn de "oia Aol ol ohE G

mhe o ol uRkstg on), o] B2 ¥3t ¥ 7174

2ol 9k Zoz oo o5 U 4352 7]

FHE 15714 25 ATl 2 Aol
BeARAAY AHTIEE AL AelAE

Azke) whygo]l Festmz @ six] Azhibygel] o}

AR AT ol 9] Ak AR I3 AR
A ARl Qoin Aoz AQa 2o

e QA AN Ao 2A olsh Mg
S olgith 23 vy AA 7 2 ARkEe g
o] 98] ok, 4 AAlsE D)l Mg 3T
A2 Atk zA}sE A} oA 3ulale)] 27 1u}
22 Ye 2x2x2me} 3x3x4m X T A
& vl A7 12709 112709 Alehe slglon,
k2 3mlE) ¥ & A2]8F 3x3x4m X Fo A 104

43(1), March 2004

|

Cew Ane wel wedzAhle Awas
o]= vl oz Aojx 2X2X2m F7| oA |
F7to] &Aoo, Y& AFRAS o] 43 7S
J 31kl 33 A Folmz A Al A 7
A7} $lgel Fal=ie

)

2) Hegg)tt R3twEel &zl

3N AT 7] g8 275 AM Y @ 7]
b w3 AL R, 23§54 A4 A Y,
I8y 82 AE2E 2 A 2 A R3piag
2 FR2F7F7F AABITFoA B} oF 109 whE
14 11-22Q o]k HF2ARAIUE] 9] {52 7 o
A o]m 18 $Fo =z Alao] AdE ArgoA] P
Zhg By s 23 EALS VA e HeE
or2lz] 9)vMKim ef al., 1999). F7+& £ & §3
2 uiz A4 258 AABEA 43 Al A 9
3 FAmlE FellM FAE FHsle) sizkAd 93y
402 o|Fglth olE U7t F FAFe| AAE}
= 7|Fx} delshe A71E B AAlEEe] Al
"ol fFoz H3lgt o]F o5 Al EAL
o2 vl Fes ol g2 7|FAES AT o
LSAA R o)F3s 553 4L AT qle &
7|12 5ol o] Ho|&F g d Zlo] opm 4]
Alellgt 715212l wE3 1 9 A2 7|FAE

ZRE oj&sl= Ao AAHAY. o PF2 A
A 5 B3t 7oz nE Y 3uF 9% Byo=
ol A} ojebA 7} YT AA elEdt A A7)
Al ZAHESE Fole 89loz aEEY. ok Akd
Z:Zié}ﬂl*i 19 ZFof| 2313 o {32 2] 2
AT A of 209 o] FHE AHAE AlFsIYE 1
g} ofjolM 7T HE 3Y FE& o] Fol 4B
o] vjoem=z oJuiztx] 128 Az wHFE Zo=z
FA A
g Adz713 AdF273eN A9 Ag S-EA9] 3}
o] & ®7]$I3le] ALHT} 5S°CAHE L F71d)] A
g3 & Ao M= oF 10Y Wele R3A7|T A
< ¥ 1377 F9 ¥] AA77de] o] at Afelr}
sh2g oz AN YKo ZA ko] n|x|x] ¢
Rog FAEAG. BI5-50 S8 7 AY
EF 60-70%2 vlwA Fxd Helgloh eyt

ARAL A7) BElA e g B3] gl Ao

P

.l?‘.. o2 o

>
Wi

B 4J o



Ko et al.: Distribution and Ecology of Parnassius bremeri in Korea 13

Table 4. Hatching date, starting date to feed, and survival rate of

Ist instar in three different rearing conditions (n=20, 3 repl.)

Table 6. Visiting preference of Parnassius bremeri on different
sugar sources (n= 10)

Hatching date Starting date Survival

(from-to) to feed ratio (%)
Natural condition 12 Jun, 02 11-22 Jan, 03 02 Feb, 03 66.7
29 Dec, 02-

Protected facilities 12 Jun, 02

(Vynil house) 29 Jan, 03 7.7

04 Jan, 03

Insectary* 12 Jun, 02 23-27 Dec, 02 06 Jan, 03 63.3

*25°C, RH 75%

Table 5. Developing periods for Parnassius bremeri in the labora-
tory condition (25°C, RH 75%, LD 16 : 8) (n=20; 3 repls.; mean
+SD)
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