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Spawning Character and Early Life History of the Endangered Korean Dwarf Loach, Kichulchoia brevi-
fasciata (Teleostei: Cobitidae) by Myeong-Hun Ko and In-Chul Bang* (Department of Life Science and Biotechnology,

Soonchunhyang University, Asan 336-745, Korea)

ABSTRACT

Eggs development and early life history of the endangered Korean dwarf loach, Kichul-

choia brevifasciata (Teleostei: Cobitidae) was investigated to provide basic information regarding bio-
logical characteristics and restoration. Adult fish specimens were sampled using a spoon net at Geurn-
san-myeon, Goheung-gun, Jeollanam-do, Korea from June to July 2011. Since, spawning characteris-
tics were analyzed, and females were induced to spawn by injecting Ovaprim (0.5 mL/kg) and their eggs
were artificially fertilized with sperms by the dry method in the laboratory. Total length of mature female
were 46 ~ 76 mm with GSI 9.6 £ 3.77%, and total length of mature male was 42~ 52 mm with GSI 3.5t
1.04%. Sex ratio (#7/%) was 0.10, and there were no secondary sexual characteristics. The number of
mature eggs was averaged 60+ 28.7 per female. The lemon yellow eggs were slightly adhesive 1.46 =
0.07 mm in diameter. The embryo hatched approximately 66 h after fertilization at 25°C, and the hatched
larvae were averaged 5.5+ 0.07 mm in total length (TL). At 6 days after hatching, the larvae averaged
9.0+ 0.29 mm (TL) and their yolk sac was completely absorbed. At 17 days after hatching, they entered
the juvenile stage and reached 12.6 £ 0.24 mm (TL). At 80 days after hatching, the band patterns and
external form of the juveniles were similar to those of adults, and they averaged 33.0+2.19 mm (TL).
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BHoz AAsje] ABAIL, A0z Fate} 3
t}(Kim and Lee, 1995a; 71, 1997; 7} 4}
2009; Kim ef al., 2013). 3+ 2o A s)e} 8740, 2t
2P0 59 919 ax Qlahe] 1998
2 AAEglen, o] F 20059 #AR W3 g
g B8l AdEielent B 20129 Aoz B
A HEL7] YA E g2 AAGH ] YA BeE ¥
SIeHEE, 20055 2012). 3 Selfe} olfe] A=
M= AlgHel Fxe o sk 2o T2 9

Q] Zoz Wxelgd =7al ©]7]% (EN B2ab(i.iiiiiiv))2.
vb Ao (A EAR T, 2011). F5A] el 3t
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Z HAW3H(Kim er al., 2011), A ez JhA EA
(Kim and Mochioka, 2012), x+=+F7= (Park and Kim, 2001),
&3] (Kim and Kim, 2008), 4084 8] (Kim er al., 2000;
Slechtova er al., 2008) 2 WA EA (Kim et al., 2013) S5
o) SheFat A7 olFelA uh glont obAAN 214D
A3 mAsh Qe el ve)ske,
B olfiel 2/4RA AFE Fo AR Bael A9
AT} AAo] e 5] B5e) AAueHE ¥4I}
i +r

=1}

s

= FEoz Fo EAS sl FAEHL] BREA
ARA S we|=d AHL= o] $+or (Tanaka, 1973; Balon,

1985), Sl e ANEY D WEA7E 2
g ATEA A% A Fo Nz B @
FEH 2 Qo (ZAE, 2009; 2011; ZE3] k3, 2010; Ko et
al., 2013). m] 2] zke] 27| &hatel] 3gH "d"": ezt
o} dRoA F=2 AFH T, Uchida (1939)e] 23 =l
I8 Misgurnus anguillicaudatus®} Cobitis taenia (8] C.
hankugensis)7} 218 B 11E %31 o] & C. biwae (Okada, 1959
~1960; Saitoh and Hosoya, 1988), Niwaella delicata (Suzuki
1966), n) 32} M. mizolepis (Kim et al., 1987), $=4=1]%-2]
Kichulchoia multifasciata (Kim and Lee, 1995b), C. takatsuen-
sis (Shimizu et al., 1998), v] 3Z7) Cobitis choii (Song et al.,
2008), &= Ilksookimia longicorpa (Ko et al., 2009), 4=
A =Zw] 2] Koreocobitis naktongensis (Song et al., 2009), =
w27 C. pacifica (Lee et al., 2011), =7 I koreensis (Ko
et al., 2012), 718%Z7Y C. hankugensis (Ko and Park, 2012)
otz I pumila (Ko et al., 2013) S-0] QF= i}

geb 2 QTN BENF Al 2714
A 9 AkRb] 54 2ASe] AR 542 el
e vt o FESe] GARAS - eolehe] 1
We Sz st sl
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Z44%] Kichulchoia brevifasciata’= “5%-?]7]%—23_ A
AE7] Al 2011 64 2747} 7Y 2o AF nEZ 2
Ao A] S (FE 1 X I mm)E o] 43} ZHél'G}aiD}. A7
= 7H21]“ tH—,——.— ?54_7‘&01]/‘3 u}# A MS-222 (Syndel, Canada)
5t 3 2oje} Ao (AT TR e
% SAst A7 JHAE ALt 2T ukFskei)h
g 3] MR 3L I £33, AL TR &
& 52 BAEE, s £, oAl EA9 AFE o
43ld A8, &5 °¢74] (FP101, Grlobal Water
800-876-1172, USA)ZE A}-&3le] =A]35}9lc). el g3 A
s NAE AFAR & AlRME 2 AL BA AL

S3Eh AL BHE AR AAE 10% E2URAe] 2
Qe A A% AL FA, 24 5 2He30
AZT AL FAE o gale] AA L

somatic index (%)=gonado weight/body weight X 100)Z #]
ALl T, E2SE AA S NS5Eao G olEE
30709 & F2H9l2 AAste] 0.01 mm7ER] S35t

A1<=% (GSI, gonado-

2. LhetRe ¥ At

323t MAT SAL AYZA AFAZ A ke
0.5 mL2] Ovaprim (Syndel, Canada)S FA}s}ed a1, 12A4]7F
A3t Fol PAe Byghubios Adshn o7l Ao
2| BE ARG ARl 1000 IHAA B
o2 AL $ARE HELITH) (AF 15cm)el] BAL
el gstel s 7Rl BRI, ol F
(20, 50 L)o] Tz}ﬂ_i &7 F71A e 718) A el7)5
Aol 9 B4k B Bl 8 30
7HA]) = dHu]o} (brme shrimp) A1, 31 o] EZHEE= o
divlol 45} wllnE BaAs AReE FFIIH
RS A-a4 w2 12 B4skgem, A4
25£1°C2 fe|stde). W 2 - 2|of ] whd 3442 Charles
et al. (1995)8h 7} (1997)o]] el F--sheloni, o) 3-8m7
(Olympus SZXO9, Japan) 3}l A] 8~57u] 2] wf-&ol| A s}
2 YA "7} =k (Olympus DP72, Japan)2 Zodslelv}. =}
Aol Wk e Bah AFHE ¥3 F 100974 2
A TR E 1070A 5 A & MS-2222 w3l
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Fig. 1. A matured male and female of Kichulchoia brevifasciata in
the Sinpyeong Stream, Geumsan-myeon, Goheung-gun, Jeollanam-
do, Korea from June 2011. Bars indicate 1 cm.
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Fig. 2. Frequency distribution of total length of Kichulchoia brevi-
fasciata in the Sinpyeong Stream, Geumsan-myeon, Goheung-gun,
Jeollanam-do, Korea from 27 June to 2 July 2011.

A 24~35mme] AL ANET AL wDeA g
ejglom, A7 36 mm o] e] WAL AL L7} B
3} 57019l 7 ARSI 36~T6mme vie}
ol oI 3645 mmis A2} el HAG
x| gl om, A& 46~76 mme] A S GSIZ} 9.6+
377(43~169)% =212 A%} A% wd&Tte] &
7 WA AL 42~ 2mmz $RE r=w G ol
vgtom GSIE 3.5+1.04 (2.1~4.5)% (n=5)%c}. 77}
SR e BHY 23 RS wolA ghgtort e A4
o oz wAA TEger (Fig. 1), 7S o] ]
) AR 15~20mm7} Ak AASE ol Al (a/%)
= 0.19]8)T} (Fig. 2).
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Fig. 3. Relationship between the number of spawned eggs and total
length of Kichulchoia brevifasciata (n=27) in the Sinpyeong Stream,
Geumsan-myeon, Goheung-gun, Jeollanam-do, Korea from 27 June
to 2 July 2011.
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1) l_|.t| LAH jl_|.7<-|

Fanle] S 2 F 2080 TE Fooke] 225
+0.03 mm (n=20)2 3335} t} (Fig. 4A). 4 1A]7F o
M xZAe] EE=(animal pole) Zo2 ZT& ujdl(blasto-
disc, 14| 3£7]) 0] &A= 9o (Fig. 4B), 24| 7)== 147k 20
F Foll wiutel] daH(S13he] Lot FAH U (Fig. 40).
4| 2715 1A ZF 408 Fol] & B3] FAF L (Fig.
4D), 8| 7)== 27} Fo e Ea)e] (Fig. 4E), 164 =
71 2417 20 Fol] e B3te] FAHN (Fig. 4F).
M7= 247 458 Z4| (Fig. 4G), 64M|327)= 347
053 3of (Fig. 4H), 1284 £7]%= 3A|7F 2532 Fo| Al
¢l.o™ (Fig. 41), AFA 7] (morula, 256 M| Z£7]))= 34|17t 458
o AF NI (Fig. 4)), o] F F&E A&l 447k 30
Zol|= ) 7] (blastula)E 3 A5t} (Fig. 4K). 10A]7F
ol gl 7] (gastrula)7} A F o] A zZFe] FESCIA
B (vegetal pole) Z0 2 H7] A|ztsleg] o™ (Fig. 4L), ©]
12A]7F 3032 Fof] gl F7]ell (Fig. 4M), 144]7F 20
Foll &= 90% ol s el ull B7)el| ==aklt (Fig. 4N).
16A]7F Foll= - (blastopore)7} || =12 vl A (embryo)
o] f2e] FE )5 .2 (Fig. 40), 1947t Fell= 7 (myo-
tomes)o] 3~4707} 7132 <k (optic vesicle)7} A= ¢}
o} (Fig. 4P). 21A17F 308 Folli= 9~ 10749 - o] A
9lom (Fig. 4Q), 23417} 308 Zoj= ZAo] 16~ 187 0|
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Fig. 4. Egg development of Kichulchoia brevifasciata at water temperature 25°C. Time required for each developmental stage is shown in Table

1. The bar indicate 1 mm.

a7 o] 3 (auditory vesicle)2} Kupper’s vesicleo] 34 =gt
(Fig. 4R). o] % me|7} Faell A Fe]HHA] g2 o|7] A=}
BFA T, 26417 Foll= 28~30 T o] A7) w2 A=r}
HYAHH ¥y} B3}s)l7] A)zbele] om] Kupper’s vesicleo]

AtebA T} (Fig. 4S). 30412 Folli= AlA o] A= o] #7] Al
zFslol o} (Fig. 4T). 60X ZHRE me]S o] 43te] et (chori-
on)& E FIsl= A7 HEEN I, 66417 Fol 50%
7} B-3}1519d o m (Fig. 4U), 72217k ool =57 R-3}3)det.



Table 1. Egg development of Kichulchoia brevifasciata at water temperature 25°C

Stage Elapsed time Characters Fig. 4

Zygote period

Insemination 00 min Sperm and egg are inseminated -

Swelling 20 min Inseminated egg is swelling A

1 cell (blastodisc) 1 h 00 min Blastodisc B
Cell cleavage period

2 cells 1h 20 min 2 blastodisc is cleavage C

4 cells 1 h 40 min 2-2 array of blastomeres D

8 cells 2h 00 min 2-4 array of blastomeres E

16 cells 2h 20 min 4-4 array of blastomeres F

32 cells 2h 45 min 4-8 array of blastomeres G

64 cells 3h 05 min 8-8 array of blastomeres H
Blastula period

128 cells 3h 25 min 8-16 array of blastomeres 1

Morula (256 cells) 3h 45 min 16 regular tiers of blastomeres J

Blastula 4h 30 min Flattening produces an elliptical shape K
Gastrula period

Early gastrulation 10 h 00 min Early gastrulation (50%) L

Middle gastrulation 12 h 30 min Middle gastrulation (75%) M

Late gastrulation 14h 20 min Late gastrulation (90%) N
Embryoric period

Formation of the embryo 16 h 00 min Formation of the embryo o

3-4 myotomes 19h 00 min 3-4 myotomes furrow, formation of optic vesicles P

9-10 myotomes 21h 30 min 9-10 myotomes furrow Q

16-18 myotomes 23h 30 min 16—.1 8 myotomes furr,ow, fprmation of auditory R

vesicles and Kupffer’s vesicles
28-30 myotomes 26h 00 min 28-?0 myotorpe§ fuqow, disappear Kupffer’s S
vesicles, specialization of brain

Formation of heart 30h 00 min Formation of heart T
Hatching 66 h 00 min 50% of hatching U

2) Atofet x|o1<] H*% o7 Eoizlt}(Fig. 5F).

i =
Hsl & o A (F
o7]2 FE3uem A
(1) A7) 7e}7)
B3} 2 F0] 2loj= AA 5.5+0.07 (5.4~5.6) mm (n=10)
2 Fol 4zt F4A Uz A =Hu|rF FAET] A
zelgiek. Bo FAlo2 QI3 PR dA| gty Y=
o 732 I3lo] glom] o] Zolm} ¥|Zo| x| Lzjn|
7} A= Aot (Fig. 5A). 334 3 1979] ol AA 6
+0.10mm (n=10)2 E-o] A HA|31 A7} 1% o] 1/]-E]-

)—°— A717}e] 7] 2} F7]2}e]7], 2]
Fig. 63} zEofct.

.[;

o o 77 A= (Fig. 5B). 23} F 2dA¢l=
A 7240.16 mm (n=10)2 F3}o] 1/2 o]A} FZ=5 1 9]

M7} 52%e] FAFAH. 3 4 128¢] "]'E]"’]'—T’— e}
A& o A 27F A A= 9l ok (Fig. 5C). 331 3 3U Aol
A 7.7+0.10mm (n=10)2 -2 & B} @& *—J‘u_ﬁu’-_
ARHAT el Zelxlet (Fig. 5D). H-31 5 4d Ao
A% B1£024mm =10 U3} o] Yo 5

Al =2ju] 4717} {EE Ao (Fig. SE). 31 & 5AA ¢l =

A} 8.6+0.09 mm (n=10)2 F3}o] hRE Z5FHPT 3
A =ju] A7]7F vehdr] AlEbslodeh A g o2 He] (|
ulop FA)E AAEIdom QA7) FrelA elrbu] 7 &

rlr N r[r

(2) 57] #o}7]
B3} & 69 = HA 9.0+0.29mm (n=10)2 F3}<
RE Fgle] I7|abe]z o|a)ElelT 4de] 3M4e] W
=i} (Fig. 5G). 531 3 10¢A o= A4 11.4+0.04 mm

)

(=10)2 FA=2n] 7|z% 5~67), mA =v] 7|z=
12~157)7} @25 e} (Fig. SH). 53} 5 13¢Aol= A7
12.94+0.29 mm (n=10)& SA|=8n] 7|27} 77§, SIx =7
u] 71z} 3~47) BRG] o} F=Elo] FEE A= okgir)

(3) A|o17]
w3l & 174Ao= AR 1494028 mm (n=10)2 A
ejn] 7127F A5 (6~7)7F HHA 272 e]dq st}
(Fig. 51). ¥-3} % 20¥4Ao+= A& 16.4£0.52 mm (n=10)
2 AF Tl A2 vk 8~10717) el o =z =
s A xEr]e} SR =] HFor FAF o (Fig
50). 23} & 3097l AR 21.1+0.94 mm (n=10)2 |
5 Aol whEe] 3AH7] AAFEks o (Fig. 5K), -3}
50 Aol = AR 26.8+1.50 mm (n=10)2 HFFo] B}
FRE A2 SR = n]d 1&, megRA|=ejn]d 2&2] 3
o] veh}r] Alabebgict (Fig. SL). H-3F 5 80Ul A



Fig. 5. Larva and juvenile development of Kichulchoia brevifasciata at water temperature 25°C. The bar indicates 1 mm. A: 0 day, 5.5+0.07 mm
(TL); B: 1 day, 6.4+0.10 mm; C: 2 days, 7.2+0.16 mm; D: 3 days, 7.720.10 mm; E: 4 days, 8.1+0.24 mm; F: 5 days, 8.6 +0.09mm; G: 6 days,
+1.50 mm; M: 80 days, 33.0+2.19 mm.

9.0+0.29 mm; H: 10 days, 11.44+0.04 mm; I: 17 days, 14.9+0.28 mm; J: 20 days, 16.4 +=0.52 mm; K: 30 days, 21.1 £0.94 mm; L: 50 days, 26.8
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ZF 33.0+2.19mm (n=10)Z ASArE 2 A= Fo}d 16
~207)9) Whgo] EeiaA vepta 52 =nsh melx)
w2jujo] 370, 9A mejulel] 2709) Z7} epton w)
zo ealae o] Hole] MYz} wHED WA 415}
oIt} (Fig. 5M).

i &l

Z54X] Kichulchoia brevifasciata’= A7 =7} 2
U AP F2 AMABHE Aoz dEiza AR
792 FA= v} 9JoF(Kim and Lee, 1995a; Kim, 2008).
ATl = 64 LHE 7Y Zof A7} &3 A

S| o ARH o] 7ol ARV 2 2D 275

WAE W A wolsh 2 eolel o] AAshe
Aoz H3H9gl o}t (Kim, 2008), ¥ ZAtA = A3 =

d7k 2R Rl E A3 Aelgte] Urtoz A4}

39l ¥ A AFEAA Gk, A Aol 0.1~

0.2m, < 5~20cm/se] 3L sHifo] Az} Eo] 24y o

FollAat HAF ] 2pe]E B v oF F F3

o] M A&}= Cobitis taenia’= AFE716l] 7o) $xX2 9

# o]E3d F Algksle o= ¥ 393 (Bohlen, 2003),
dR2| C.striata b= AFE7|ol] Avbdz 7H Al

42 o]F3le] Alehsle Aoz B 31¥ ] ow (Saitoh, 1990),

euvete] dSAEn) el Al AlRb e g o]

s Aule] E3e FUE 4 slvha B33kt (Hong

etal.,2011). =3k ¥}(1996)2- $-=vte} n)te| 3} o {2l

MFEE PG TEE A D APL o)

UAg Ao) g Aoz BusgEd, E4S4AE AF
& (hillock-shaped form).©. = L}eh} AFabz] o] z}ztnpets)

ol ff B

d

>

W o] gl Wl wmsloleh Wb 4 A4
$ AR Bo] Qe Aoz F45

T, #7l0] AE f18te] Aoz WA olFd A
o2 FARH. =3 A (q/F)= 01002 Yept A%

A Kim (2008)9] 0.499} 2 Z}eo]E Hoe|il gli=d], o]
23k del® 719 oF3 Aol ol oz FA

AAREE= o] 24~35mme} 57 42~52 mm, 47
36~76mm=z FEEGlom, o]F 7o Asde] HAE
ole] AWM= 46~76 mm= Jepdc) $evle} n3
23} o] F (7, 1978; 713} o], 1984; 71z} 37, 2005; ¥, 2007;
Z 9} w, 2009; 129} vt 2011; Ko et al., 2013)¢} v w3}e]
E o Fle] ARG 10~20mm7t 2 7L vl FA}
g kol ot Alstrbe gt JNA =27 7P =kt

Zrrz)e] WA HFE 1.46+0.07 mmE Kim (2008)2]
1.4520.165F AshA Vrebgom, faEs ums
Niwaella delicata (2.7 mm; Suauki, 1966), 51|32 K.
multifasciata (1.8 mm; Kim and Lee, 1995b) ¥ c}= z}or}
=27 Iksookimia longicorpa (Ko et al., 2009)2} Cobitis
takatsuensis (Shimizu et al., 1998)8} v]=3lG 1 ZF=7) I
koreensis (Ko et al., 2012)¢} C. biwae (Saitoh and Hosoya,
1988), 712=7) C. hankugensis (Ko and Park, 2012), v] 3%
7N C. choii (Song et al., 2008), V|#-2] Misgurnus anguilli-
caudatus (Uchida, 1939), B]|32}A] M. mizolepis (Kim et al.,
1987), A=A zu| 2] Koreocobitis naktongensis (Song et
al., 2009) Brp= 2 Ho|gieh(Table 2). T8} A4 LA %
=(GSDHE o e o7 (R, 1978; R3], 1984; 7
I} 32, 2005; 2 =, 2006; ¥, 2007; 2} W, 2009; 1.9} 1},
2011, Hong et al., 2011)2] 15~25%Xc} AL 9.6%%] 0w,
Aebere 7 69 (18~ 160) 2 N. delicata (60~ 1207,
Suauki, 1966)2} C. takatsuensis (86~ 1447}, Shimizu et al.,
1998)2} 37 7} A2 Hel| 43}t (Table 2).

RN A9 ol et DebAle AFE ol
=4, v} o) F Misgurnus®}; Iksookimia, Cobitis <
o dFEE FES dBEE 6~7Hl (R, 1978; A ],
1984; 71 =, 2006; 7=} v}, 2007; <+ #©, 2009; 319} =}
2011), Koreocobitis®] o]F-52 5~6<4) (*H, 2007; Hong et
al.,2011), N. delicata®} $=4=v) 2] o 29 AL =
E oolE el AlREE s ez d¥A o (Suzuki,
1966; Kim and Lee, 1995b; Kawanabe et al., 2005). Z54=%]
= 7o) AAV|2 =Y Misgurnus®t Iksookimia,
Cobitis 43} ¥4 FARFGATE =3t R 7He fAFE
3 vlwste] B 25°Col|A] 66A|7F Thel] H3}3led u]s=3t
F2ol| Al AgE slet frAkskd o N (Ko er al,
2012)¢} BuF=E7) (Lee et al., 2011), C. biwae (Okada, 1959
~1960; Saitoh and Hosoya, 1988), 7] &%) (Ko and Park,
2012), n) 337) (Song et al., 2008) Hr}= =3t}
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Table 2. Comparisons of early development among cobitid species in Korea and Japan
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References

Days until
juvenile

Days until
postlarva

Outer gill
filament

Hatching
size (mm)
5.4-5.6(5.5)

Time of hatching
(water temp.)
66h(25°C)

Fecundity
(average)
28-138 (60)

Egg size (mm)

Species

Present study

17
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Ko et al., 2009
Lee et al., 2011

25

Present
Present

4.8-52(5.1)
2.8-2.9(2.9)
5.6-5.8(5.7)

717-3,862 (1,992) 50-72h (23-25°C)

1.4-1.7(1.5)

L. longicorpa
1. pacifica

26
38

48h (21-24°C)
4-6days (18°C)

2,968

1.09

Shimizu et al., 1998
Okada, 1959~ 1960;

<16

Present

86-144
500-1,000
812-6,474(2,783)

15
11-12
1.18-1.42(1.29)
1.1-13(1.2)

Cobitis takatsuensis

Saitoh and Hosoya, 1988

Ko and Park, 2012
Song et al., 2008

Present 5-6

4.6
4.3-4.8(4.5)

48h (23-26°C)
45-52(23-25°C)

C. biwae

25

Present
Present

C. hankugensis

C. choii

35

3.5-4.0

24h(23-25°C)
54h (18-20°C),

Uchida, 1939

Present

3.4-43
2.6-2.8(2.7)

18,000-40,000 20h(28.32°C)
24h(25°C)

1.1
1.0-1.2(1.1)

Misgurnus anguilicaudatus

Kim et al., 1987

24

Present

M. mizolepis

Song et al., 2009;
Hong et al., 2011
Suzuki, 1966

50

Present

2.7

22,645 380 (20°C)

15,909-30,323

1.0-1.2(1.1)

Koreocobitis naktongensis

Absent <90

7.5

17 days (9°C)

60-120

2.7

Niwaella delicata

3} A58l Aol =)k el lsh ARAE A
¥, 244 5.5mm= YJeR} N. delicata 7.5 mm (Suzuki,
1966)HEk 2Fokx|a} o] §AlaH Jeden]e)oh SpE),
C. takatsuensis®= B|wA FAFSIE 3, A=) (Ko et al.,
2012)¢} C. biwae (Saitoh and Hosoya, 1988), 7]&-271 (Ko
and Park, 2012), 1] 37} (Song et al., 2008), 1] 3-2] (Uchida,
1939), w]32}kX] (Kim et al., 1987), 9= 0] 322] (Song et
al., 2009) ¥ o}= 7o}
u]3za]s} o] {fi= WhA A oA 2] (outernal gill)7} e}

e Aoz deiged, FapAdAE 23 3 194 148
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A7 ET sAFsklch R Al SIA7h dreRd <)
o]F= Ao XA]sl= N. delicata®o] B 3= 1 Qlv}
(Suzuki, 1966).

7147129 olAZIE B3} F 6% vpeh vm
A ZZ7) (Ko et al., 2012)¢} Bu¥}FE7) (Lee et al., 2011), C.
biwae (Okada, 1959~ 1960; Saitoh and Hosoya, 1988), 4=
A =n) 322 (Song et al., 2009)8} §-AFs}g] o, X]o]7] 2.9]
oA 7]= B3 = 1742 Jeh} ZFE5) (Ko et al., 2012)
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AlZE} 37, 3703 e] F A|ef7| 2] o] A]7]el 3le]
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rlr _q->
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Z42] Kichulchoia brevifasciata®] A}27] AR 4 %=
AR} A7 A 54 9 2ged T)zAes o
B3}7] 9)sled AlAEteT A7) Q] 2011 64XRE] 747}
A Aehe nE AN FlE o8] AT F
H) 5AE wASAR 2R AT A
Ovaprimg- 0.5 mL/kg FAF3le] A&ahs d & Ao
= Q4 A7 DA AT G ALE 46~
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W7 1.46+0.07m
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