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Establishment of the Successive Rearing System of Brush-footed
Butterflies (Lepidoptera: Nymphalidae)

Kwang-Youl Seol*, Namjung Kim and Seong-Jin Hong
Department of Agricultural Biology, National Institute of Agricultural Science and Technology, RDA, Suwon 441-853, Republic of Korea

ABSTRACT : In order to establish the successive rearing system brush-footed butterflies (Lepidoptera
: Nymphalidae) were reared in a room. Artificial diets were developed for a year-round rearing. Bu-diet
was best to rear these butterflies among 3 kinds of diet used. The freeze-dried host plant leaf powder
in diet was better than heat-dried one (607) in the growth of larvae. The rearing results were best
in the diet C/N ratio was 1:1. The 24-hrs old eggs could be stored for 5 days at 15°C or for 3 days
at 5C and showed 75% of hatchability. On the other hand, pupae could be stored for maximum 15
days at 15C because the emergence of abnormal adults appeared much more as the cold storage period
got longer. And the adult was able to be stored until 60 days at refrigerator without relation of
nectar-sucking period before cold-storage and storage temperature. Also a simple artificial ovipositing
kit was devised by using ®9 cm of petri-dish and a female oviposited 278+27 of eggs with adding
the ether extract of host plant to this kit. The systematic successive rearing method of brush-footed
butterflies in a room was completed.

KEY WORDS : Brush-footed butterflies, Successive rearing, Artificial diet, C/N ratio, Cold storage
period, Ovipositing kit

= F: %44 T ANELRA FE A AT T UHIEM FHe] fleke] el
AHARE A A 2 % ol dwe) A FE s WA Al AAEE leARE AT
Sk 31«1 AMEE FAIE A3 Fol mEt dsshe ALRS F0F @3ou) Burtsr Al ALS
QAo FERAOM AR F 7Y $LE WE A2 20| +°1Ott1 CINE-& L:10] 714 53l
Aoz et 13 28w Y7 IE AR A3 2] 8- STl 391, 15T
M 53 Aol Zhesilal ‘HHVH Zolle A2l Q.8 EJ&%}—’F% 718 yele] E8E0] %
o} 15T ol A z‘ﬂrﬂ 1597 WA 71538 208 BaE Qo) Y] B AR sAES 25 WA
o] FUAZY, A icon 47410101 ‘@ S 1101 AEE, A7 R Aol JFsilod 60
Y7HA] Yo 7bed Aoz vehkth Uldudle 7|54 E2 ASglole AesA] ot HES A
AE 87 1ol 1%43}9— 71EE Wl 7154 e@REE) e dHE E5EeS iialf'& 2
o 2 1wk} g g 27822770 ARGl olEd AAEE FHE WidvrlFe AT
ANARS AA=E sl

ZMO| 1 I, AGIALS, Q1BALR, ON B, WYl ARIE

N o}}i

-

*Corresponding author. E-mail: kyseol@rda.go.kr

— 257 —



258 Korean J. Appl. Entomol.

dighelah vl Hlf ol TR ol
= 609fF0] ExEsh=H, F2 T UHIE A= )
32 ZFslar hdd |8 o] Fhobx] o] YA Y Hol2
2 duRiFdE 2780 U7l 2 A AT g
UHIZA JFoE dFsty] il Blud g4 vt
22 vl o] tiNam, 1998). A 57}A] thF-e] w7
2 EFshs WHlE-uiEav, edue), S, A
BIUH] 5 52 ARSEIA AAIEEAY o[HIE ARS A
313 gloit o] @ LHHIEL B3 H A4S 2 QA
2ot FAEo BN o GEFT

mebd B Qs AF FARANE SoZ WHIE A
& o) F2 A AT ST IR A 2] AR S
AiEgt opjet JFo g2 dFshe el 24 9] Huf e
£ vetho 2 AW At o AAISE mxaA)
AEE 23 2 ARE B9 Balshe bleloh.

>

I3 2 g

= oMk

AUl AciAlSE 2I8 ISAIRS| JiE & ALSAIE

—

upguel e U] AU AlE] shekS siA] AldiAL
8 AFALE ] NS A=A Als 24372 Seol
and Kim(2001)o] 7jdgt UH|-8 JIFAIRE RS 722
3% (AH, Ba, Bu)-& FAI3IA=H 2 3A] A& 9] AJo]H
L. Table 13} 2t}

ARG T = 1-38 277, 4-58 25C 2 3191 5=
60% R.H., 3357 16L - 8D x5} ol 4 A}5-5}
Ak AFRF 7|5 E YD TR Aol wel g
stPo F2 gl lol= 50%, o)F-of HirA 4-5
H = 30% AR E FABIEH AT EAE
2oyl ddue) g o e HUEIE

TAEA

Table 1. Differences of the components in each diet used
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Diet AH
Source

Hydroxyquinoline sulfate,

Antiseptics & Antibioti R R .
nHiseptics ntibiotic Sorbic acid, Chloramphenicol

Ba Bu
Methyl p-hydroxy benzoic acid| Sorbic acid
Sorbic acid, Chloramphenicol Chloramphenicol

Protein Soybean meal, defatted Casein Soybean meal, defatted
Wheatgerm none added none
Citric acid added none none

* Vitamin mixture, salt mixture, oil, sterol, cellulose and carrageenann were added equally to each diet [referred the artificial diet of

cabbage butterfly(Seol and Kim, 2001)].
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Table 2. Artificial-diet rearing results of the black-tipped fritillary butterfly, Argyreus hyperbius (1)

Diet Larval duration (days) Larval survival ratio (%) Pupal ratio (%) Emergence rate (%)
AHS50 * 25+2.3 42 32
Ba50 - survived only until the 3-4th instar - -

* 50 means the percentage of host plant leaf powder contained in diet.

# 20 hatched larvaex3 replication were experimented in each diet.

Table 3. Artificial-diet rearing results of the black-tipped fritillary butterfly, A. hyperbius (2)

Diet Larval duration (days) Larval survival ratio (%) Pupal ratio (%)
AH20 35.6x1.2 30.0 22.6
AH = 50 29.9+3.4 61.9 61.9
Bu 25.4+1.4 78.0 76.0
AH * : Diet omitted an antiseptic, Hydroxyquinoline sulfate (Hqs) of AH-diet.

# 20 hatched larvaex3 replication were experimented in each diet.

Table 4. Rearing results of A. hyperbius with each artificial diet (Bu) containing two different host plant leaf powder

Item Pupal
Drying No. of larvae Larval duration durati ioht o Emergence
method of experimented (days) uration weig ratio rate (%)
host p]an[ (dayS) (mg) (%)
Heat-drying (607) 30 26.5+3.4 8.7+1.5 0.75 76.7 66.7
Freeze-drying 30 243+2.7 7.3+1.7 0.74 83.3 80.0
Table 5. Rearing results of A. hyperbius with each diet (Bu) of three different C/N ratio
Tem No. of larvae Larval duration Pupal Emergence
C/N ratio in diet experimented (days) duration (days) | weight (mg) ratio (%) rate (%)
1:1 30 27.8£3.5 8.5+2.0 0.82 70.0 63.3
1:2 30 27.3+3.7 8.2+2.8 0.80 63.3 50.0
2:1 30 31.5+4.2 8.7+2.3 0.71 533 36.
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Table 6. Growth charactersyof Clossiana perryi Butler in the artificial-diet (Ba30) rearing

Larval duration (days) Pupal duration (days) Pupal ratio (%) Emergence rate (%)
2125 47 72 65(4)
* (1) : means percentage of the abnormal individual emerged.
Table 7. Rearing results of Polygonia c-aureum with each diet
Diet Larbal duration(days) Pupal ratio (%) Emergence rate (%)
AH20 24.7+1.5 20 16.7
AHS50 25.3+1.2 30 233

Table 8. Rearing results of P. c-aureum when suppling BuS0 diet from the 3rd instar

Larval duration (days) B
- - Pupal ratio (%) Emergence rate (%)
1-2nd instar* 3-5th instar All
6.7+0.9 18.2+1.7 249+1.4 46.7 333

* AH-diet was supplied.

Table 9. Hatchabilites of A. hyperbius according to the various cold storage periods at 5 or 15C

Cold-storage temp (C) 15 5

Cold-storage Cont.
eriod (days) 3 5 7 10 3 5 7 10 (No treatment)

Item

Peri -

eriod to hatching after cold | 35 |45 | 40 | 45 | 45 | 45 | 50 | 50 55
storage (days)
Hatchability (%) 60 75 55 50 75 50 35 10 75
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Fig. 1. Diagram of the artificial ovipositing kit for Polygonia
c-aureum.

WEE o} oy, Buk ZHHsA 42 27 S8l A%
9 cme] HEZ HAE o] 8 /HLEAT Fig.13} 2
o] B HA A0l el vhsTEE Uo} 7|54E
91e) ko] Lh& <= QU 813 ol ) e A
o= ADVANTEC %] No. 29} EXH-& 23 &7]9)
WHHE /1FAREIEDY FE R dEe B
£ oH2 8 F29¢ 54 252 s
A 2 o8 RIS 2 Fe] Wl 2 5
2] A 3 ke RS Fol BALR Hlo] vl
& Ao R wgo} TTHPicture 1).
A oD & FEelol Aol das ggtor
= T 47 1vke] B 2781270

Table 10. Emergence rates and peridos to emergence of the cold-stored pupae of A. hyperbius at the different temperature regimes

Cold-storage temp () 15 5
Cold-storage period Cont.
(days) 3 5 7 10 3 5 7 10 (No treatment)

Item
Period to emergence after cold | |, 4 1 43,03 | 47406 | 40200 | 3203 | 62501 | 7.0:00 | 7.0:00 |  7.5:0.1
storage (days)
Emergence rate (%) 75.0 90.0S 60.0 50.0 93.8 90.0 60.0 10.0 76.0

& o @500 (333 | aen | ooy | @7 | 556) | 667 | (100) 32)

)

Percentages of the abnormal adult emerged.

I

Picture. 1. P. c-aureum butterflies ovipositing on the artificial

ovipositing kit in cage.

Plcture 2. Eggs of P. c-aureum oviposited on the petn dlSh
(artficial ovipositing kit).
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Fig. 2. Adult’s lifetime of the autumn form, P. c-aureum.
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Table 11. Effect of cold-storage period, nectar-sucking period and cold-storage temperature on the period before oviposition (days) of

P. c-aureum butterfly

Cold-storage period (days)

Nectar-sucking period (days)

Cold-storage temp. (C)

Categories Mean+Sd Categories Mean+Sd Categories Mean=Sd
30 15.4+8.0 b* 3 9.2+3.0 a 10 11.2£70 a
60 78424 a 5 153445 a 7.5 13.6£7.2 a
90 16578 b 7 13.8+112 a 5 14.0£8.2 a

* The same letter is not significant at 5% level with Tukey’s test.

Table 12. Effect of cold-storage period, nectar-sucking period and cold-storage temperature on the survival ratio (%) of P. c-aureum

butterfly
Cold-storage period (days) Nectar-sucking period (days) Cold-storage temp. (TC)
Categories Mean Categories Mean Categories Mean
30 53.7 b# 3 62.6 a 10 64.1 a
60 737 a 5 75.6 a 7.5 737 a
90 444 b 7 737 a 5 74.1 a

# Tukey’s test P>0.05.
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Table 13. Effect of cold-storage period, nectar-sucking period and cold-storage temperature on the number of eggs oviposited of P.

c-aureum butterfly

Cold-storage period (days)

Nectar-sucking period (days)

Cold-storage temp. (C)

Categories Mean+Sd Categories Mean+Sd Categories Mean+Sd
30 39.0+59 bi# 3 37.5+63 a 10 15.1£28 a
60 53.2+16 a 5 41.4+64 a 7.5 342158 a
90 46.2+68 b 7 41.0491 a 5 44.1£72 a

# Tukey’s test P>0.05.
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Fig. 3. Systematic diagram for the successive rearing of brush-footed butterflies.
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