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Development of Eggs, Larvae and Juveniles of the Hemibarbus labeo from Wicheon Stream, Nakdong-
gang-River by Jae-Min Park and Kyeong-Ho Han'* (Gyeongsangbuk-Do Native Fish Business Center, Uiseong 37366,
Republic of Korea; 'Fishery Science Chonnam National University, Yeosu 59626, Republic of Korea)

ABSTRACT This study investigated the early life history of Hemibarbus labeo from in Wicheon,
stream Nakdonggang-River, and compared their characteristics with closely related species. In April
2021, egg formation and development of autonomous fish were observed in fertilized eggs collected at
four spawning sites. The size of the fertilized egg was 1.93~2.39 (average 2.22+0.15, n=30) mm. The
water temperature was 22.2~24.1°C, and the hatching time took 109~115 hours. Newly after hatching,
the total length of the yolk-sac larvae was 7.50~8.80 (average 7.99 £0.46) mm, and the mouth and
anus did not develop and had difficulty in being yolk. 6 days after hatching, the preflexion larvae were
fed with a total length of 9.49~10.2 (9.78 £ 0.23, n=30) mm. 10 days after hatching, the flexion larvae
was 9.97~11.9 (10.7£0.72, n=30) mm in total length, and the tail of the vertebrae began to bend. 20
days after hatching, the postflexion larvae was 12.6~15.2 (13.9+£0.77, n=30) mm in total length, and
the tailbone was completely bent to 45°. 29 days after hatching, the total length of the juvenile was
16.9~19.8 (18.1 £0.91, n=30) mm, and the number of fins reached an integer with 10 dorsal fins, 9
anal fins, and 7 ventral fins. The distribution of melanophore, such as the head, the center of the body,
and the upper part of the fin, was different from that of the allied species during the postflexion larvae
period, so the morphological characteristics could be distinguished.
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2017), &7 Gnathopogon strigatus (Kim et al., 2019), Za}
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Fig. 1. The spawning ground (white a circular dotted line) of the Hemibarbus labeo.
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Fig. 2. Egg development stages of Hemibarbus labeo. A: Fertilized egg; B: Blastodisc; C: 2 cells; D: 4 cells; E: 8 cells; F: 16 cells; G: 32 cells; H:
64 cells; I: Morula stage; J: Blastula stage; K: Early gastrula stage; L: Middle gastrula stage; M: Late gastrula stage; N: Closure of the elliptical
shape; O: Formation of embryo; P: 2~5 myotomes; Q: Formation of Kuffer’s vesicle; R: Tail begin to move; S: Development of tail fin; T: Embryo

just before hatching. Scale bar=1.00 mm.
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Fig. 3. Larvae and juveniles development of Hemibarbus labeo. A: Newly hatched larvae, 7.99+0.46 mm in total length (TL); B: 1 days after
hatching (DAH), 9.04+0.16 mm in TL; C: 3 DAH, 9.55+0.13 mm in TL; D: 6 DAH, 9.78 £0.23 mm in TL; E: 10 DAH, 10.7+0.72 mm in TL;
F: 14DAH, 11.2£0.73mm in TL; G: 20DAH, 13.9+0.77 mm in TL; H: 24 DAH, 15.9£0.79 mm in TL; I: 29 DAH, 18.1 £0.91 mm in TL; J: 51
DAH, 20.8£0.95mm in TL; K: 150 DAH, 11.7 £1.75 cm in TL. Scale bars =1.00 mm, (K: 1.00 cm).

Aot (Fig. 2Q). 4 & 72A17Hl&= Kuffer’s vesicleo] 241 E ¢
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S7FstTh(Fig. 3G).
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ThFE Al ES UEhll e, w1 Aol AEHs 34
3 Altsh= HolA AG7HA] At Rl F R ok o] 7o Zpo]
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Table 1. Time required for embryo development stages of Hemibarbus labeo from Korea

References He et al., 1999 Present study
Stage Fig. 2%%*
*WT. 12.5~18.5°C 22.2~24.1°C

Zygote period Insemination - - -
Swelling - - -
Blastodisc 10~15:00 01:00 B

Cell cleave period 2 cells 03:45 02:00 C
4 cells 05:45 02:30 D
8 cells 07:15 03:00 E
16 cells 08:40 03:30 F
32 cells 10:00 04:30 G
64 cells 11:20 05:00 H

Blastula period Morula - 07:30 1
Blastula 16:35 10:30 J

Gastrula period Early gastrula 32:30 12:00 K
Middle gastrula 47:30 15:00 L
Late gastrula 52:05 18:30 M

Embryonic period Formation of embryo 54:45 21:00 N
2~5 myotomes 65:30 50:30 P
15~20 myotomes 94:30 59:00 Q
28~30 myotomes 112:00 72:00 R

Hatching period Hatching start 183:30~195 109:00 T
Hatching complete 207:30 115:00 -

*WT: water temperature, **Egg development photographs (Fig. 2) of H. labeo (Present study)

P 222mmeg o, 23 TA7} AHE HBF 2.55 mm (He et
al., 19992 FARIT o2 RefjfRof o] F= 3H5-0] 1.86
mm (Han et al., 2001), 7F=%317] 1.96 mm (Ko et al., 2012),
EHFEZ] 1.98 mm (Lee et al., 2008), 412] 1.61 mm (Song et
al., 2020), 2 FA}F 1.0 mm (Kim et al., 2012), 8j7FAH=] M.
longidorsalis 1.03 mm (Song and Son, 2003), &4°] 1.24 mm
(Ko et al., 2011a), 5272} 0.63 mm (Hong ef al., 2015), S0}
2} 0.5 mm (Back, 1978), 3512 0.89 mm (Ko ef al., 2011b), 3]
0z} 0.74 mm (Ko et al., 2013) 2 FX| Eo} 29k3, E317] 2.1
mm (Lee et al., 2002), ZFE117] 2.18 mm (Lee et al., 2004), &+
u}z} 2.01 mm (Mun et al., 2020), ©J5X2] 2.21 mm (Ko et al.,
2017y 12 51717 SASHLE

e ofFo] uet BTASH AHY B4 12 HH S
HAE 7HA 2L, 2780 lojA = iy & xpx] o] o g Atat
A& S VA= ST FH 22 F shelth(Yoon eral.,
2007; Cho et al., 2015).

29 £33 28 A7 L2 23.1°CY o) 109~115A4]7t0]
2853, FAL MA= £ 12.5~18.5°CY o 19547
(He et al., 1999)°] 285 o] & A9 A AA|Ect 2 A
Zro] 22 =ik (Table 1). F3HA|7HE Rfol= p2of G
e Aoz wotEu; FEg HuE QM FE 2 =4

oA vla AFo] AT AoE Helrh thE HefjF |0t} o
FL oL} 422 20~22°C 72A17F(Hong et al., 2015), o &
2] 422 20°C 72N 7 (Ko er al., 2017), B FAL =2 23°C 29
AlZH(Kim et al., 2012), E0F&} 422 20~25°C 20A]7F(Back,
1978), ukat =& 23°C 26A)17F (Ko et al., 2013), 78]
£ 23°C 107A17H(Ko et al., 2011b), $]2]= & 20°C 98AZH
(Song et al., 2020)0.2 =BT} B3lA|7o] B, HFE ol
= 4L 15.5~18.5°C 183A|7k(Han et al., 2001), 17| $&
19°C 186A]7F(Lee ef al., 2002), ZHEL7] 4= 18.5~19.5°C
189A17F(Lee e al., 2004), 7FH=E117] 42& 22~24°C 2404
ZH(Ko et al., 2012), BPFEA] & 19°C 164A|7F(Lee et al.,
2008), B4Fo] £ 23°C 120A17F(Ko et al., 2011a), FO}RH=
422 18~20°C 175A17F(Mun et al., 2020) 2.2 F2]H T} B3HA|
Zrol Agitt.

AT A7) FIRpo|o] A7]¢t Ao g Hlgsy] of
2ol Ao &2 T2 F3Aol9 A7|% Zom, 4T
2717} I B3AIzro] AF o2 ZAojR| = Aokt e ¥
Hol = Ao 2 AlaEh(Sado and Kimura, 2002; Lee et al.,
2013).

F2]9] B3lrto] 7)== 7.50~8.80 (B4 7.99+0.46) mm,
E7 A= 7.92 mm (Yang et al., 2014)2 AL, A7
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A& 6.62 mm (He et al., 1999)2 Zo} 2}o] & Bt} FHEof
5.16 mm (Han et al., 2001), 37] 6.0 mm (Lee et al., 2002),
#]2] 5.31 mm (Song et al., 2020), ZE317] 5.82 mm (Lee et al.,
2004), 2 FEX] 4.61 mm (Lee et al., 2008), E4°] 5.5 mm (Ko
et al., 2011a), 9123 6.6 mm (Ko et al., 2017)& ] H} 2k
31, 7F=%117] 8.6 mm (Ko et al., 2012), Za}z} 8.10 mm (Mun
etal.,2020)2 FXEct A 277} ok

28 Sx 23] 71, A7 WA 4570 (He et al., 1999)2 3}
ol B, 22 & o7l FutkAl= 407§ (Mun ez al., 2020)
2 A A= FAZ ARG A, JepakEg 2E 7t
et

F3Rtol o] FejA EAL vlwet Ay A% iy 3=k &
A Bl&E - A 67.7%, 57 AA 70.2%, FAZF WA
71.6%= 974 AMA7F FE JAA|sh= vl&o] 7P gtk A
7 o] T2 9 A 11.8%, =7 7HA| 14.8%, F47% 7A
A 943%= )5 EYich. AAT A= /A= 2R =]
7t RAE mgo g dwdstgl oy FA% A= E3lskA] got
FEH g 2olF Hirh B3 AT 4EF A= =0l &
A7 Q2 R FA WAl FRSHA] Gob WE ol
L ZpolE Hol FAZ A ¢ 27| gt AxkE
¢l A7t Bad Ao s AZEG 22 & o/ ofFA = @
gro] mz] A7) wlsf mj- AL A|Fo] YA WojH gl
L a9} ge) 2] Bo| RREOR FHolA Aok Auprs
W 912} vy so] 4T} et ol el Hol
£ ok

2 AT Rof Al7]o] FHe} Bl Zulof o) Byl
=717} TEE Q= o= EHAIH AT (superficial neuromast)
£ o|F+= BAEZY HdERZoE Add 51 22 23
cupulae (cupula)E B4t 2™ (Roberts et al., 1988), 7|5
I FE7t HF5EY 34 @ ARAAE TG Lok gEA ¢
ot (Iwai, 1967, 1972; Mogdans, 2019). o]¢} 2 Jd1LZ2&=
EHFER ot} o}F $12] (Song et al., 2020), Nl %] (Park et al.,
2021), 7} (Kim et al., 2021), 71 &7} (Park and Han, 2022b),
WS X] A. rivularis, Biwia zezera, S. gracilis®] 3% (Nakamura,
1969) ¥ UEAF 2 F 2| (Nakajima and Onikura, 2015)9] 4]
I JTH(Kim et al., 2021). Ao A|7]19] cupulae WEIHL
vl 4]z} Al4lx] AlEl 5 Z7] AET} Aslol 91°5] (wai,
1972; Mukai and Kobayashi, 1991; Nakajima and Onikura,
2015), cupulac= W S4= o|F Ho] H4] A7)0 2 I
2ot T7)2po] A7]ol= HuiRteZ FrobA wEEA| o=
1’/]-(Nakajima and Onikura, 2015; Song et al., 2020; Kim et al.,
2021).

FAE 73 5 6YAFE cupulae7t FEEHYL, =
(Park and Han, 2022b) £33} & 34#|, E7}| (Kim et al., 2021)
23} 5 29, 42| (Song et al., 2020) 23} & 4, Yol 2] (Park

et al.,2021) 3} § 242 Uehgth APAT7 Aajel ol 9
o] A7t AFEHE AFEE Y& HE 7Y SHUTA] T
DEL, cupulac?] YETFo| Zpoj 9] 27] Ho| HAlxt I
Pe AR HQIth FA= 20)7|Q 3+ £ 5190 cupulae
7} &3] 2AE, b8 §AFE2 11EIH (Park and Han,
2022b) B3t & 50, B/ (Kim et al., 2021) 3} & 404, 4
2] (Song et al., 2020) £33} & 13, Qulj x| (Park et al., 2021)
3t % 204, YA (Mun et al., 2020) §3F $ 32¢0] A}
SHHA cupulae7t 2AE L, £7)20] X719 cupulaeZ} &
A== 412 (Song et al., 2020), N x| (Park et al., 2021)E.c}
=2], ZkR}F (Mun et al., 2020), E7] (Kim et al., 2021)} 71
E7 (Park and Han, 2022b)= #]|017] o|$7HA] W& EE= AL
2 Ho} cupulaed] SH7|7HE FYT BejFER| ok} YolA =
& = Zof we} cupulacd] WY I Gx|7]|7k0] THE Ao
Bl

B717k] o|FA719F A7) A I 3 209 WA 12.6~
152 (B4 13.94077) mmE 27 AL 131 T 149 A%
12.2~13.7 (B4t 13.0£0.53) mm (Yang et al., 20142 A|7|=
U= AA7F B, 27 AR 22 & o7 o5
A= H3l & 149 Ho AR 13.5+0.23 mm (Ko et al., 2017),
s 73 & 129 Hat A% 12.2+0.55 mm (Mun et al.,
2020)2 FA|Eoh o|FPA7|= BE BT, o] FX| = FA|e I
717} SRt oH, Jafabs FX|EHoh 27171 Zfo folE B
o}

T717pe] Al7] FEIE EAA AR v Fo] A|sH=
H&-2 1A A 24.5%, 4= WA 204%2 94 WA7E o
2 HoH, A% o] FEF Bl&2 HAH AA 655%, GE
WA 653% % FALSEe] & ZpolE HolR] ¢t A A=
o g AZAEY 7 Bod Aejnrt BE ReEgli, 34
232 A FH, WY AERE, o] £, BR 4, uHE,
= A5¢s ot It e, FA =g 9 A =0 7|2
AR, mEA =] 7]2 f1Zo= AT 454 A=
ZF RO A=gn7t BF EEEo] AL, SAaZ= )
W, op7jn] 7, 231, B A =n] 7|2 AZH el JAFsHA
th AE7F WA (Yang e al., 2014)= ™) AAEE, vEE, =
Tl SALE7E 2R G2 HolA A AL ZpolE
Heloh olAd - AMAle Sl £t 454 A =
717 o] A719] A zto]dE FRlg 4= Ut v A
ARl Hla AFE {ldl YA wt AS 2 A%
Ao F7HHQ vlu AF B9l B HERt Aol Sl
ol gt o= Atm .

2L & o7 v (Mun ez al., 2020)= A=u]7} BF
=L, wE] AdRET} R SALZTE H2E
54 (Ko et al.,2017)= A=gu)7} BF E2= AL, w2 4
SRR wE 7t Eue AFRE FA=ER AR 5 &
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AR, BRoA FEZA] SMLEZTE J2bE o] SISt 4]
T71&pol g A ju] IRt TATETL ARG &
AWAx Ex AX7F ZHFEET TRt HollA Zpol& B

2)0]7] o] A|7|e} A7]= FA| F3F $ 299 A 16.9~19.8
(B 18.1+£0.91) mm, Y= MAL 3 = 324 AF
22.0~270 (B 244+1.52) mmE o|PA|7]1= 9AH 7H7<-]]7} w
AL A7)= GE AATE ok 22 & o Rl ol8Al=
3219 B A% 14.840.45 mm (Ko et al., 2017), xt}u}z} B
3 & 259 A% 16.5~15.9 (B 16.1+0.27) mm (Mun et al.,
2020)2 ©|3A|7]= FA T w5t 7= AFA], AL
o} =27} Zth(Table 2).

2 AFE T AT 29 27| YEA ERA S
HiE3l= AFF A FakAte] FE7E fARER o F4
7 A} 2 ZFolE Bl A, 7170 A7]9] A A=A A
= e AARE, nHE, & Sl SAeET JReR] ¢
HollA 1A AL} & ZpolE EYth R3lRto] A7|1&E H|wEt
LR z|ok} o) F 7k = 7heEay], FupapEh 2k
3 ol FE 7kl FERRto] 2717t 7P ok 371709
P EAL Sz ] FH, HE AARE, ofru] 74
5 ¢ R, & 35S et 3Fe, FA=EY ¢
RAALn] 7|2 AR, 2R =gu] 7|12 Z 22T He
A ZE IR0 A1 GEZ A Sz e 2o
£ HQl AL RIS FA= £33 £ 15090] ZHshHA
FE AR 8~12709] WhEo] FRsH BEE L, Fupts F
3} & 704 (Mun et al., 2020)°] AsHHEA 9~1071¢] BHRo]
EE o] 22 AAR oA AL Qe T2k X‘U}ZF— 2] 0]71¢]

A&l A7 2 AeR F S5 RS 5 A

]

OF
=

T 4ol AAE TS o E AT AR o] P
s ST ST RS 7 AT R ¢ 3
71% 1.93~2.39 (B4 2.22+0.15, n=30) mm4ch 52
22.2~24.1°ColA BFA|IZHE 109~115A17k0] AQ =it 23t
A% Zo] A7)|= 7.50~8.80 (Fd 7.99+0.46) mm= Y3t 3
ol WEshA] U e 23 QUgich B3 3 69 A7)
Zlol= AR 9.49~10.2 (B 9.78+0.23, n=30) mm= Hol|Z
AF 23 = 1094 F71" ol A% 9.97~11.9 (B¢
10.7£0.72, n=30) mm= A3 LR E n|BEA-To] 30|z
7] A&skeit £3h 3 2094 7)o = AR 12.6~15.2 (B
o 13.94£0.77, n=30) mmZ 0]FFAZo] 45°2 A3 Fof
Ak B3 5 2094 2ol HH 16.9~19.8 (H4t 18.1£091,

n=30) mmZ SX=u] 107}, FA=Hu| 97}, ejR=&u] 7
NE A=gu] 7|2 71 Z4o D3t FR= 37|A0] A
7] HElRE, & A5, A= $1& 5 SNAE B 9x]7}

2AFET A et FeAe S4e 7R 5 9t

al r-|rz
;O
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