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Korea (Lepidoptera : Hesperiidae)

Sung-Jin Hong”, Chun—Sik Yoon, Hyoung—Gon Kimz), Seon—Woo Cheong*

Department of Biology & Chemistry, Changwon National University, Changwon 51140, Korea
1)Nakdong River Basin Environmental Office, Changwon 51439, Korea
INational Wetlands Center, Changnyeong 50303, Korea

Abstract

Leptalina unicolor is a hesperiid butterfly with a restricted distribution in Korea, Japan, China, and Russia. Recently, the
number of individualsis rapidly decreased in their natural habitat. This skipper has been dassfied as an endangered spediesin the
‘Red Data Book’, and according to an [UCN report, is under threat of extinction. Therefore, the conservation and restoration of
this species both localy and globaly are urgently needed. A population of L. unicolor was found in an unknown habitat in
Jaeyaksan, Miryang, Gyeongsangnam-do, Koreain 2011, and these individuals were used in the present study. Here, the life
cycle, characteristics of each instar larva and breeding information were determined by breeding L. unicolor in the laboratory
from 2012 to 2015. The results indicated that L. unicolor occurs twice ayear and over-winter as afifth instar larva. A spring-
form female individual laid 17.25+5.52 eggs, and summer form laid 29.00+5.86 eggs; it takes 53.79+0.73 days for L. unicolor
to develop from eggs to adults. After spawning, the eggs developed in 6.16+0.18 days, and larvae developed in 33.71+0.58
days, the pre-pupa stage to emergence required 14.22+0.31 days. Based on these results, we presented effective breeding
information for the restoration and proliferation of the species. Several candidate plants species have been reported in the
literature as afood source for L. unicolor, but we found that the preferred diet this butterfly was Miscanthus sinensis. The larvae
could move easily when their preferred diet was planted in > 80% the cage floor area Y ear-round breeding was achieved by
placing overwintering individuals in low temperatures in autumn. To our knowledge, this is the first study to the biology of L.
unicolor in Korea, and the results of this study could be used as preliminary information for the conservation and restoration of
this speciesin its natural habitat.
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Z=1H](Leptalina unicolor Bremer et Grey)
A R I i L Ll B N ey
She 2] YH|Z=A Sig7e] S SAHS &
ol A== gel= FEid 54 dioll izt
WAL Bol 211 @it Kawazoe and Wakabayashi,
1991; Paek et al., 2010). S1d7]| o]He] 2 =2 &2
o 7h Ao A B FSEHA Yehal o5 ol A=
2 Zo] Blujsitt. fEutolA s AlFEE A9
g AaollA FAA e ® Haxrgo] il welol=
A2, o= & 2ok opFE(Amun) 2| &of =4
o7 Farshn 59]30°~50° AtoloflA 37| E0]
l= EUAIEE] vuof &3tK(Seok, 1973; Tuzov,
1997). eftulmtolld= A AlAIA 0.2 4,100F o]
gol 4 A QAL felli= 370l 7IFE o] Jlew
pom 2EdUH|7E &3k Leptalina 45ol|A+=
AAA o2 eEawha] 155 7]E 5 o] Qi Shin
and Paek, 2014).

10~20014l sl FA|Hol Ak 2157 Bl
]9 o] Lpuli 2 1067E el A ARG 32
st} A=A MREISA =S (Red  Data  Book
Endangered Insect in Korea)ol| A= BE97|E£0 2
7|1E3kaL Qlow S Eo) o AlE HT 9l ke
et {E o wet SR EE7 oIS FHel
W or AAE Sl A”eltiMinistry of
Environment, 2012a; 2012b). o] £2] B3 x| o] ]
Sl 2012 =g wfshlof A el e
oAl HAA R AT Ao HAsHIa 22
aff A=l sl AAdE YFAl AHefate] I
Ao ARt Axqfi o] FA|te] ERIE S, 252
FUH Y] AE R A A3 A AR 7F =2A4] ¢
o 1 o]0 Fix7|F0o] A gli= AAoItHKim
et a., 2012; Yoon et a., 2014). o|2{gt 7| A4 A4
T S Y} eAlotolAE fAlsh, o
HofAl= 71E AAA oA SETFUH7E AS EF
Flo] 7P NMFEERZAA Tk AL W EE917]
of A3t = o7 A= HIUCN, 2007; Mano and
Fujii, 2009).
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7F §isteal gl om AEFTYFE THaFAlol qlck
(Sdaet d., 2000). LH] 2] AR 91 H3}staL §lo
] = joll A= Er i gH|(Eurema hecabe), oFE
AR UH|(Argyreus  hyperbius),  F AL
(Graphium sarpedon)u}  F-:|Efo]Au]ua](Papilio
helenus) 5 S Foll &k LH|e] A4] He|7t
AAF S5 Ao el 9l Wi, A e
&5l U|o] AAH Q= EAFSHA SAakE
Alell AEHKim et &, 2012). Te|ko] FE5&= o
A 2 Q)7 HStetA A WA =7t ZH Ak Al
Qith= K317} 9) o m(Swengel and Swenge, 2013),
olg 1T o], YO =t oA 2ETHUH9]
KA AL kR Qlsl) AR EAFetA L
ZNto] ofsf) A Ax|7F 7had 7hsAd o] Aok

ezgel s AR RE AT A] TEA O
2 A7 FrAste] HE9)710] il diol
o] Y& E5}7] $18t A Ak7 2] SRV} Al FS
o} Zeu 2EaEhe| o] gsgto|u AdEfe] gk
A= FHellAE A9 gl Aol diofA] o]
O] A AP, A7 Y 314t 7]20] whE Y
Pl Toll Wt Ae FHA] Bt 91 o]
tH(Fukuda, 2005; Inoue, 2012). B} o] LpH] £9]
ol qlol 7Y St el Aretal 3 4= Q=
Ay&h(life cycle)o]l disliA= FUelE S50 4
5] Y1571 vf gtk o] A9 2EZ bl dhgh gt
gk AYEshA R GIE AL o] &3 Y7 A
o] HAFH T2 A AJsFEA AL 9] o]Fo]
ghikela] oF2 dith 559 37|% A0l H5AS o
o A A=A o7 fEolH, BLo] {52 Hoj
A1E0] g ol Y& AL 11 £ 07 Fol7kA g
517] wjEo] f50] W E HEst f7]9] holw of
H7] wjZolrt.

ARE2 2011 Zd e HeFA] Aekike] ARRL
BEAOA 2T o] A4)A] 9 8-S o
A 802 vrAEY o H(Yoon et d., 2014), E
TolAl= AAA ZEE ARG &L g5
NAE 2012 €] 2015E 714 AFAl oA Al
ARSEEO 2 ShgAl 2] o] LIRS A
o2 gigich tjEo] Edlof ¥ {5 HoEE
Z AARE o] Y7t HolZgal 2414 RE
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H o Tto) g-g-¥l oZwle(Leptalina unicolor)
o] JHAES ﬁ*ME UFA] o] Atz ek
AF Aol A 2011 AAEC o U 2508 2
1 A 2R E 7P Aoloh HebA AR =
AekAte] ek 760~820 me] W e|g o 2012
W 2015W 712 593} 790 7} 7} 5 3} AAF
PO AT O RE = AU 2FUoE |
2ol A AR & A Holl A AR & & et
= 9s]aL Aejeks S tol olgsieh vl
3% A7 sk A7t wot oA ZHANE =
Hatolie HAA|RA] o]go] Thgalt ARt 7 g
=ol7] flsto] A WA= gH kGt EgE vl
A QoA o] AAA] WellA dolut 75
= ShEsks W E glou, o] oA AhA
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R SETEUH O ASE o= EA 25 At
/A 45x45%60 cm) Hfofl 'WAFSEo ARe2 X138k
ok o= UH| O] HaS WA o2t &) A
O] FQU %= uhS = Sl ALES AR Ql8f ik
7] WollAl 5= AR wi= e o] Uhale] 444
21 Aepate] AP 7| aE ol A 7)1 55 5~84e]
Y712 19.5Ce} o5 % 81.6%E #aldly, 2%
L 2045C, 5= 70+10%= 8-X|51950H, 33 24
2 12 L/12 Do 3t AEoA AEsE Hol=
5% EET} AlHE= o] 2RmE S8 TH Venters
and Rogers, 2001).
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AN BEATE G52 HolAlE=s Aofite] A4A]

oA A Afj(Miscanthus smenss)0ﬂ o.zaah bH] 9]
HA7} Al A A B9l T ok AlBe BE
(6.5%6.5 cm)ol] Alf5to] ARgAIALS] Hheko| ujx|5}
Q. ARSARAL Ulol 4] Atebel ok A48 Al & 5is)
AHH) BB BoR 1 fES 25 A8
AR5 A](100%40 mm) 2 g7 AAIgH Ho] A 4
whsto] A&A 0 R Fatual A 9 TSk
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Sk " (ad libitum) o2 ik
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3t &2 sl 57 AdeiolA HssiA ok dg
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3.1.1. Attt 235}

SELEURY] & o] wiEgk BgoR
FuALe W] 20 Pej vieto] HEe WY
< Upehdith. tHLo] 9]0 mHE TRl A (I
"], micropyle)o] titel $Ix|ak 2 Fo] L3t
o). o= 7+e wrehju| T Hesperiidag)oll ZralwiA
W1} A58 Wo| &2 3= Ochlodes<:o| 4 Thymelicus
40] Ltk FARRE Fejo|cHEees, 2016)
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o7 A5 T AW AlESlol Eatste] 4~5U0 A A
AVRISRE 548 LRSItk 207)19) 2ol dhsto] 2
A &A% 23 52 1.20£0.02 mm, 5
1.05+ 0.01 mm= Uepgch Algt 2159] ek2 o]
Skl ST Al 4A A HE Q}Wﬁlh %
T U RERE desdo] uX WA AR He
A7F A o o] 2 A Hok 18 {52 73} vOﬂ
A}A19] 2he Zro} i, oju) wzke] viehat o]
3 RS Zhot BTt 2k Zo} B AR 3
t}. o o] Yrkn 2 REl AZkElo] 18 §350] 1
~2A%kel BH WS golH owA] B2k Shast
o] Wzhg WALt A Eek BE1S np Folw 9%
2 APAY W7k wiett Ak A FiE Rapix] 2
2= AR AFAA HAIE N ARSEEES
uj 6.16 +0.18Y 2 LyElsiTh
312 F59 Helet BAE g
0] w2 127119 A= s o 9ler mE
N i
ohe Amgo] s glrk YA mefol mjelua
o] Me]¢] 7he-H] 2l #H{gena) o= 6712 %
fre&wol a2 offoll HEol7t Atk =2 Al
1~11479] o ZwolA| Gujaje] 7j&o] 144 2}
A= A5t v 7] 22 ohE Al Y] 7w 2
Hi7heg ok 59 All~33d o= 7k, Al6~9
Aol wjekel, A124 Dol meckelt 2k 14 1k
U} A|12A1 A ] 5 Zofli= UAF 2eFe] A4 H(and
plate)o] A Ao} Ayby el ES Wit ek 7}
12 Rel S et o
3(1st ingtar larva) 9] =& HIHE

oz XH]Z*O e glom 127HZﬂ%
wj A2 4.47+0.24 mm, Bl el
678 =20 (0,55+0.03 mmo|Qict. o3t XML
ot Hol A& 3Rl wet WstA Fok X*
W Aol e agel dguo) Yept
o, A & 3~5742] 50| ek Z Al dujr 2~3
sol 9 7yt Liglom, ok A wekio]
L 7)ot st o) §ag geto] Rl
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Hsl dojxm 1270A1E SAsts o+ 1.28
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Table 1. Morphology by developmental stage of Leptalina unicolor from Korea

Average head width (mm)£SD
Average body length (mm)+ SD

Developmental stage Photographs of eggs and larvae

0.55+0.03
1% instar larva

4.47+0.24

0.73+0.03
2 ingtar larva

8.69+0.54

0.87+£0.04
3%ingtar larva

13.35+0.58

1.28+0.04
4" instar larva

17.79+£0.78

1.51+0.04
5" instar larva

21.97¢1.70

1.49+0.04
Overwintering

larva
18.96+0.94
Hatching egg and pupa

SD; standard deviation, bar: 2 mm
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Jol7h=tl gujAI7]7} 77 A HolZ-sS S
0}1 HolalER Th= Fofl E0i7F YollAl Hleh A

= ol-gsl o o 752 & HieE gt 2o
= oA RE e ko R Meysn, Ml
o] Ho| FlZo R FESHHA the %714 el &
5] o)A 1] X]7] A2k} 71 5 the #7]9] velzt
215 oAl o)l 21l vielEal Setep
St} ofefat 959 Fujoliz AR} Zfol 7} 9Le.
U, oF 817k 2 e ElcKTable 1),

ok 23t vl o] fuAlS wid] o)t 3

A 0] Bl A3 ok AL 21 213

quqL HEMolL}) -2 ¢f9] /\HJ,]. e

2 it ololHES Aol et £36] B

Moz Wk Hid) ol 459 Huv} whE
o] Az|5t Ho| Al Eo] Mo vk HAlo g Holth
AAR S| I(Pieridae) 9] %Awﬂl(Artogea
melete) AHE Aot B0l A2 0] ERof uje} 45
Aol getgl o mjute]do)(Cardamine leucantha)
£ 9 {52 W55 Bl e Xgt 254
et 237k )ltKYoon, 2000). 3HH f-5-2
T Zof= zlojajo] Hulrzokyl QAKSE SlAHo] X
Sk b e o] 552 Aok
HESHe T} 9 Flolth SETLh] Y5h
Z0] HMo] Az o7 Wlsle AL Q0] Yk
ZhA~el Al (Miscanthus sinensis) 2] o2 9 A4zk
I AR AL Qs Aoz o)A oA H Ao
= Ao 7Tk

ﬂl

= r
==
3
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e

mr°:(o

2 of
TRELS

7ls= 8k

3.1.3. Ho|7|&@ M1t L3HEmergence)
T W72 Hefsk= -8 A (pre-pupd
stage)= §-30] AHAlo] A oz Fol7t QofA

Ao ol 1 \:qoﬂ = H]oH ZHA19] & v Thds] 1A
She WA O R, f50] 9o I} FAlsic W7
o] 7o) 20.14+1.68 mm(n=12) & £ F-3] ¥
s A, LS A2 7] v =4S
2 AAHoR Ygreeln f UHRR das
7heolAl= FElE Hol, Wl £2 912 22 9l
o] me) &} gt Hol 127]9] )7} 2ol H

H, H2MY A2 S0l & T TS wEh yEhd
o HE)7] Aol A of 7] A3t o] Fu| 7} 7}

TFAASE A A0 o] sk Ao g Wt
287} A Wel7] SellA AEe] meleh
N7 k=T

A Aol 4] Akl oF 14745 58} 9 AFg3to] &
8P7x] SHelsh Ak BT 9] ool A %A
g g gl ARl % 7|74 53.79:0.73200]
o, o] F 5717k 33.71+0.58 U 0] }r}. 2o
717Jt 6.16£0.18%0]%1a1 2+ FH 7|7k 19|
2.15+0.144 = 7} Zko 27 6.75:0.30%, 3%
7.84+0.26%, 4% 7.82+0.34%, 572 8.84+0.53%Y
A-GA N A 57 = 14.2240.31U0] 2+ Zf
2% Aoz SlEUFg. 1).

Nl

Egg 1st 2nd 3rd 4th Sth
Larval Stages

Periods(day)
-]

Pupa |

Fig. 1. Developmental period of Leptalina unicolor with 14
individuals.

A Y A eEEle) £5.2 4
g2 A 5% DAIA W71 = Hef sh= A
StelE|gdek. ol ATk f5-2 AUAes
7] Al717kA) wlE) o] g2k 52 slelste] o
o|Bg @=0] yl=AL dIst Ao g2 A7EE|
2 Ll A4z 2le) 7l 2o] whe 9o &

94 F717F 71 4 k= 2 3l(Inoue, 2003)&
e off, SETEUHE A% 9] 2 Hstof u}
g} 7|7t eebal S 9lg Rlo AR g

3.2, 2ELELH[C| HO|MEY MSHE

Upule] Belah S40] Had okt AR
A7) SIS AFSS B AN T Al
shuzl Werolt). whehy LEuaptule] Ago
A5 o Aojop of Lhul o] Hedwt 54

r;

Ho{wilrloiimﬂ
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Table 2. The response of larvae to five candidate food plants
No. of tested Response by food plants
larvae M. sinensis S viridis I. cylindrica S cotulifer D.ciliaris
N.D. SE. N.D. SE. N.D. SE. N.D. SE. N.D. SE.
10 100% 100% 0% S 0% S 0% 0% 0% 0%
60% 30%

N.D.: normal development; S.E.: shelter making and eating; S: make shelter only

A A Hxe} A SHeE TR Ald W
o BE 7Fs/dol e o] UHIE HHsh] flsiA
= A AR FAlo] HaxolH o]E sl
Az FED o] UH| 9] HolAES gksh= 40|
8% Zlolth aHug o Aol ERlolA
T ChopR Bol B FHE AGATL Bl
g2 A7) wol4lEo] R9lA] Bl
th E¥olAe SETEHHE7E el Al(Miscanthus
sinensis), 73olA|E(Sataria viridis), w(Imperata
cylindrica), 7]EAf(Spodiopogon cotulifer), HFEgo|
(Digitaria ciliarig) @} Z-& A& HE= Zo& B
Elof glol, & Aol M 1 vo| N BES 2EuY
vhu] 442191 Afeprko el shxet 10714%2] 1
Y 5ol Hol2 FawomH shelskiriinoue,
2012; Kim, 2002; Shin and Paek, 2014). 71 A1} 2+
AE FEE Hole BE A7 9 HaL o] 5 o]
&oto] AS Ao AFom WSk ol dest
Rk LU ZolR|Eol A= 60%, WS Al S
+ 30%9] f-54to] Q& ol F& Aot TmbA|
T B HolghEo AJ&5HA| Kotal 25 o7 st
A Zoto] 15 7]0]] HE A7} | Akskgict. vigolet
715 ellA= AA719} Hol&-go] e LehA] oF
15710 A WA 7F HiALsEitHTable 2). & A9 o
T 2EIRH Y] A HolAEE Y 7
o mi-f- Eth= AR & 4= U]l

ol A=A FAMNE 35T ARl A3

7F 2 SEEEUH] RS ARIIEY A | A
e AT Al 2E

Ll ol o] WS ARRARE] ol
1% ekt St O QlglH 0w Helstu
Qo] Al Hake t7bA s HAsHe Hol §
eJsgich. Ak AF0) e GFhol At Ak A
o] o9 AA] Qo] HekRo] 18 fe] wieldiel
Zeajo] ulx)7] AR abt Qi Ao %
S 4 gk w48 QoM Hote 13 £5L
47 HolZHES AR 5 Lot ARt o]
A R §5L BlolalRe] 4 =9 4 glon

HokE 52
2 7hs T B A9 o] ARsAdRke] Heoll B
sfF=olof 2tk ol F sl A7 ARAIAL v
S o] oF 80% o] ARt ZUSHA| i #|s)
o] #Zol ArEAl ol st HoldEse & = =
= shofof gtk HoXEg Mo r FFsi
5o e &5 el Eee] 22 7
A2 B asHA] ol Holds oz Qlste] A&
o] glo] ArtolF A e {520 A& EEfste
2 AJMNE AR aAstefof sk A F9l 5
SRR QOR FTe ds WE W Aol v U
IS e 5 AU

AR dREE 22 AAn] Fof o] YA
T fle oA UB|o] fgo] AujofA| AT
She 4ol TF Ao o= 9fFollA Sof2 ol
Aol o] Aol fedd Ao FEglEgleons
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