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Morphological Development of Eggs, Larvae and Juveniles of the
Hemibarbus longirostris (Cypriniformes : Cyprinidae) from Korea
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This study was carried out to clarify the larvae and juveniles of egg development and autonomous development of Hemi-
barbus longirostris from Korea, and to obtain basic data for species conservation and seed production. The shape of the
egg was circular and sticky. The average size of the eggs was 2.01 mm (n=10). At 185 hours after fertilization, more than
50% of the total embryos were hatched. The newly hatched larvae had an average total length of 8.10 mm (n=5) and had
egg yolk in the abdomen. At 3 days after hatching, the larvae absorbed all egg yolk was average total length 8.64 mm. On
the 6 days after hatching, the caudal tip of the notochord started to curve upwards was average total length 10.9 mm. At
70 days after hatching, the average total length 37.9 mm. The number of fins was i 8-10 in dorsal fin, iii 7 in the anal fin,

and i1 5 in the ventral fin.
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29 & upHA|(MS-222, Ethyl 3-aminobenzoate methanesul-
fonate, Sigma Aldrich Co., St. Louis, USA)E A}-§-5to] al3]
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A AT
AR ek 0w, Hol 27]= WsFF7I(JP V-12BM, Nikon,
Tokyo, Japan)S A&-3f 0.01 mm7tA] Z4sFAc) HalE =;
o= AR R(I X 1 X 1 m)E A eatelaL, Hol= 33k
I SRE H3l 3 25U7HA] dE|n]| oK Artemia sp. nauplius)
3t S Fadtelen, o] RE= 27| AR (300
um, Jeilfeed, Daejeon, Korea) 5 23+ 23513 th A2 o] Hej
T2 53} 2| 3 RE supe| ) desto] AA|dn o= wa
T 2AASHAL, A7)= WHsFF 7= 0.01 mm7bR] 575t
ek Apx| o] o] A 7] Kim et al. (2011)0] whgkt}.

Table 1. Eggs development of Hemibarbus longirostris at water temperature 19.0+1.0°C

Stage Elapsed time Characters Fig. 1
Zygote period
Fertilization 0 h 00 min The egg absorbs water A
Cell cleave period
Blastodisc 1 h 00 min Blastodisc is formed B
Two cell 2h 00 min 2-1 array of blastomeres C
Four cell 2h 30 min 2-2 array of blastomeres D
Eight cell 3 h 00 min 2-4 array of blastomeres E
Sixteen cell 3 h 30 min 4-4 array of blastomeres F
Thirty-two cell 4 h 00 min 4-8 array of blastomeres G
Sixty-four cell 4 h 30 min 8-8 array of blastomeres H
Morula 5h 00 min The size of the blastomere is getting smaller |
Blastula 7 h 30 min The surface of the blastomere coincides with the egg yolk J
Gastrulation 1/3 12 h 00 min Covered 1/3 of egg yolk K
Gastrulation 2/3 21 h 00 min Covered 2/3 of egg yolk L
Embryonic period
31 h 30 min Development of embryo M
26 h 00 min Development of 4 myotomes N
30 h 00 min Appearence of optic vesicle 0]
35 h 00 min Appearence of otocyst and long tail P
Embryo just before hatching 65 h 00 min Development of melanophore in eyes Q
97 h 00 min The movement becomes active
Hatching period 175 h 00 min There was not movement of hatching larvae R
185 h 00 min Hatching rate 50%
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Agdol] AREE Zol= oA HF 152-170 ecm (B
162+0.76, n=10)913, 4% A& 17.8-190 cm (B
18.2+0.52,n=5)% .1, |52 9 40-45 g (H- 42.5+£2.08,
n=10), 57 78-81 g (B 79.5+ 1.29, n=5)0] Qlt}. 2l o] 2 KLE]
Aekel 4] 4= 1,500-2,00070 (B4 1,750 +250, n=10)%
TQaL, Ao R g4 & we]skoich ¢ FEi= o
POoE BRIl on, ko] M2HS 7HA AL ek =l
Zhepote AL 7HA Ao 7 37 1.81-2.22 mm (B

2.01+0.18, n=10)%Ict.
e Ty

Fukxte] WY B2 Fig. 1, Table 13} 29tk e 473
A5RE B F45b] ARSI, 54 5 1080 date)
o] ko] YAEICHFig. 14). #4 F 1470l 52
2 zo g djto] FAHYN(Fig. 1B), +4 F 242 o)
Hrol @A E o] 2 27]2 Lhrol WA 2427 of &
$om(Fig. 1C), 4% 3 2417 3080]z 28 27]0] titol
chAl 4712 Lol A A 441270 SteickFig. 1D). 474
3 3ARbIE QA e WA 0.2 o] Lol A B4 84|

Eggs development of Hemibarbus longirostris. Scale bar=1.00 mm. Time required for each development stage is shown in Table 1.

710l @t aL(Fig. 1E), 7 5 3AIZE 30+=0ll= 164|227
9ok9 o (Fig. 1F), =4 5 4A|7boll= 324227 o Eshelct
(Fig. 1G). +7 5 417 3080l = d&e] =7} 3715t A 64
Alzz710 @t al(Fig. 1H), 282 Al dojuh =74 & 54|
Zroll= 3] =5 4 4= QI J = &2 F71el A4l 710 26hal
O H(Fig. 11), 4 3 7A17F 3080 = vfjdto] Al 5=2S g o
A zaf 7)ol Detgich(Fig. 1)). 4 5 124]71o]= vfjgke] o
o] AlE=S ol W ewA 27] Gulj7lel Eetlal(Fig.
1K), 74 ¥ 21A17 o= T5he] 2/30)/4-2 "o e LwA
7] 7] ol Gekleh(Fig. 1L). =74 5 23A17F 3020 = ¢
T7F HA=AA dehe] 7Pt o= wiA7E P43 =] AR
8}931(Fig. IM), =7 3 26A171ol|l = A of] 47112] L& o] 3§
JE|QITH(Fig. IN). =74  30A]7tolli= m 2] Fof| §F27} 3
AEolar, mej7hkdstr] ARSI THFig. 10). 4274 3 354
Zrolli= ] o] Fo] AojHar, v 2] Fiol= o] 7} FA =3l

©5(Fig. 1P), %4 F 4041 7tolli= vl o] g2]9lo] B2kl 9]
o} 4% 3 654170l ol -eale] B4} A Ae ol

(Fig. 1Q), 7 5 97A17F 3080)l = )7} ko =i e B
= A 22900] oS BkaF o], ot d=r} Balsled
k. 54 T 1754700l v R7} dake £ e HA] Batrt
AR 1 3L(Fig. IR), 478 T 18541 kol A 4 22] 50%
ol Falrh fmE gt
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Fig. 2. Morphological development of yolk-sac larvae and pre-
flexion and flexion larvae of Hemibarbus longirostris. A, Newly
hatched yolk-sac larvae, mean 8.10 mm; B, 3 days after hatching
(dAH), mean 8.64 mm TL (total length); C, 6 dAH, mean 10.9
mm TL; D, 12 dAH, mean 12.2 mm TL. TL, total length. Scale
bars=1.00 mm.
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o b3 dejA] ok A
Aom, {9592 flsich
HElo] QIRlaL, U7bA] ke =
ML= B 540 HAS mhet 2ol A qlslom, Ttete] o
Zap n|y o)l FzElo] 9ISt ¥R A gu]= Bhe
2 o] 9L, viA =ejn|e} A =2jn|7} LS 7o R
welEo] QIS SR =jn) = 5 A Q] FFRol A E
FAE o] mejR=aju|E uheh FE7HA] o]ofA Il
o], o] A|7]9] A = 407 ATk(Fig. 2A).

3l 3 3944 Hd7|pel= AR 8.59-8.69 mm (Bt
8.64£0.04, n=5)= o] tiFi 4= =9laL, A} ol
ds] A HoldHE AlAsleltt. ofdiE Sl ot
429] 2L E7|7F W= Qo Bholl= Bl E o] Relvt e
SHAA F- 95k Zlo] WAE QI gro g g mejA|gu]=
w3}67] AlAFsERlaL, viR =ejw] e} Six|=gju] o] Zo|7} it
sprpe] Al7]of| vlal FobFitt. Bhtof] FAbE| ol W 7EA] 1
¥ S A= A7)7F 2f 2o AL, Rl Addrell= A
Z2h= Al ek(Fig. 2B).

Fig. 3. Morphological development of postflexion larvae and juve-
niles of Hemibarbus longirostris. A, 19 dAH, mean 14.1 mm TL;
B, 25 dAH, mean 16.1 mm TL; C, 32 dAH, mean 19.0 mm TL; D,
70 dAH, mean 37.9 mm TL. TL, total length. Scale bars=1.00 mm.

B3l 5 6dAl Z7)Afol= A% 107-113 mm (B
10.94+0.26, n=5)2 SA|=&u]= E3E o] A2 u|e}t
welsy] ARk, 39 7127k A ek e & Ry
ke 4572 FojAa, mel A efulol 14719] 7] 27} A

Sick. oleielol] BAE Y B71 1 471 B8 S,
1ol A AAEE B8 WojHom, T3 Altte] SA AT
7 W2ke)7] ARt Bhla o) Bl 2 Lol
urestol L, AV ket o] SlZelw S} 22
Shck(Fig. 20)

B3 & 294 37AlE AR 11.5-12.8 mm (Eat
122:£0.55, n=5) ofehelo] FAH Y B/ FFo] 9%
o= FAH T, Kolo] fois el e sz on], the A
St R 0] Gtk 2 B9 E A=Hu)9] 7% £ 5
Aen] 107, SAsen 642 F7hsaa, A eius
DEEREEERE N IR CRHESE ¥ BRI
ol 2272 F71stgich. melA L eful A4 Batstol 7}
26| o] A7]WA] F 22 Lol Hek(Fig. 2D).

B3t F 1997 FRols A4 139144 mm (H
14.1£021, 1=5) mmz F50] 9150 AU 719 4
L+ Z7belela, o2 Hofgldl ZhsA|Lejulo] 727} A4
wglch. Bro® s HA|Lejn]e} melx|eju]i ¢
B, A ), SA o], el ol g
5 Helwgich. 2 29l A ein] 7] % 4k A 11
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7, HA =] 87H v R =efn] 77, Zej x| =ejv] 2671 &2 &
PVt 7] 47k Aol ST Fig. 3A).

—‘T'—§]——‘?‘—25?:_JZKH Z] 0= AAF 16.5-15.9 mm (B4 16.1+0.27,
ro5)2 8 -l 518 B el 203] AT, R
=gn] 9] 7]z 71 3071 &= S7kekl en, =Folet HE] Sl
ol GAE £7]9] S ZolSUTI(Fig. 3B).

B35l 5 3074 x|o]= AR 18.7- 193mm(ﬁ-7¥-190+025
n=5)= oo FAE U™ &719] = HA}F Fol=aL, F
o §i%ol HAE Sl SAlAmE SAEgon, 2R ol
= whg mope] B4 A AE9ry Te el e
o Agn] P2 Wkl 712 o 3871 & S7FskAch(Fig.
30).

53513 7094 2| o= A4 37.6-38.2 mm (Ht 37.9+0.25,
)2 o1 ol 3 ) A9 Sl 2 A

, o Tl Ao o] FAE I Folle Y= W
o 60 510719 S Farsiee, S 9
ol AU 7 FoE A=en] 72 pe A=A
i8-1070, SR =& 0] iii77H, vj A =] 1] ii57§ A c}(Fig. 3D).
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7tepeks AAggto| 9t -2 ma x| ola) o] =
et al., 2017)9] & e} Azbo] nupxiel gront |z
A F2tE o] G S FA3) Aol & E . o] 2Rt Aol = A4t
gral ol A ERLHE 02 353 42 9lon], Fupais 4]
o} Bolapl mefo} A7t vjete] Zho] moFe] oS 2ol
= Ae=w 48 9li(Uchida, 1939; Kim, 1997; He et al.,
1999), o5 Abdoll Akt 3 Abetghs Aol 1 &oflA
e Az PP AP gro s R4S 97] 913 7154 o
T ok Ao ool k(Ko etal., 2017). wefAlokzt
o]0 Aleta) T2 thokst SAJT Wi o g BEE ) 9l o,
ol 2t Ak e Q17 AR B4F 4 1S AOR A}
=23}

AT Z7]& 1.81-2.22 mm (Fat 2.01 £0.18, n=10)Z
Uchida (1939)+= 1.5-1.8 mm= 7|=5}o] ZAL (AR AT}
£ B3tk 4| (He et al., 1999)= 1.6-1.9 mm, o]E&X](Ko et
al,, 2017)= 2.1-2.4 mm 2uppe] 24k 37]= =22} of
£ $7H¥91E e,

izl Aol HIAIZRE 42 19.0£1.0°CoflA] 185
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et al., 1999)+= Hat 6.62 mm, Y57 =] (Yang et al., 2014)
%4t 7.92 mm, o] S*|(Ko et al,, 2017)= H 6.7 mm=Z K
o 2 o] glek FHulxke) 28ito] HelS vl awe e Uchida
(1939)2] 7|24} 23} 2 220 Afol7} 2% 7.8 mm2 o)
o} 27]7} 1 ¢17.2) REiajolel SAI. O, 23k 1% Aol
= vge) 37)7) 23 Fal o] o] hiit gl A0 v
3 = Ao A hape] S0t SaaTe] o] AR K13
¥ Ao 7 Ko} Uchida (1939)2] F-3} 2| & 2}of+= K L H T}
o] folel A o7 S5 o]t Rl 2, AW
3t 5 AR oA wA = Gkl wheh Eebd = ol Ao R
A7t 2 Agtol Al 2l Bie} Zro] BalA|7] 7} ol A
& 345 S B 2R AV 2 3t
43 chek 172 $9 SIS WAt oS A0R Bel,
$AHE2) 7] (Yang et al., 2014)0] £5}xo]o} FelE u]m
S Y HEol B IA| kAL, S TR AL Qg o,
128 Aole SA2 0] Pake TakE A ghske. whel Auka
= o) ofa ol A 3E] Ta) 2 n] R sl B
of a7} A2kEjo] o] Ao HaiRjolel B Aol
= Vet I 323 3 2008 A1 2) Wlol o] 9
o 2 717k B4 Aztetol 54T 32l ofpe
7] ep0] £717} WAE e o] B2 55} 3 432 A
PRI, 2Jo}7] o] F £AEE H02 Wl Fulaps 2

3 % 390 ofefEle] 2h2 B717} A4S, ot 5 12007
ofli= 2] 15712 B Hlo] BAT YL, o5 8k ¥

329A 7R FEE QAL A 0] 7| & o] YBHHA Fa}F 5
o AXE AL TAEAT}
F713p0]2 ofsjals 7]t 23
mm¢% w112, Uchida (1939)+= £-3} & 544 A% 7.5 mme
o o]gfsto] Al7|e} 7)ol A4 Aol S KAtk Uchida (1939)7}
7157 Z71Ato o] FEiE A A ve} vl e R 5| =en|
oF Sz =], e =gju]o] 7|27 dg e lar, v gt
BB} v]R Ho Salams 2o Sl Aol FUstol
T Aol HolA] ghgtom, Al7|2F WA 7|04 Aol & Hel
A 42, vlo] 5 AKBON THE Ho|2 wrkEle) L &
o] 52l o}23] (Ko et al., 2017)%= 3} & 142 FF A 13.5
mm& wj 0]3) o]-oq ZHpRLE ) &7 0]3Y51 1, 1=2](Yang et
al., 2014)= 23} & 92#) H 10.2 mm o o]yl GA}
B 7He 71 W A1 olteisie
& 015791 F=2|(Yang et al., 2014)2} 57| &}o] o] e} &
E—ZJ—% B3k A} w2 Fof gl SR =2jv]= B 7]
At 53t me el 7127} wes] Alea
o, I7]= o] FolFd Rel= 7 Zel2 vrolA A T
shsich. mal A i) B RAE 2ol /T Hokaje)
F7)7fol 2ok vl 2 A el g} el 5] A2k
91, ello] el EeH-F AT HPPAL Bck. ;e Ay
u] 22 VEHE 712t sl Fez wrersis. o] 59 ¥

7044

T 1297 HAAA 12.2
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7| 7ol o A|7], A7|7F FAkete] FEfH o] o HE A
O 8 hdEL 7] 2to] o] YA F me A afn] Zo] VEEf
G AJo|R RS = 1S 0 R W]l

Z|0]7] & o|gat= A 7|= 8 3 1994 Ht A% 14.1 mm
A uf o]gYaFGlar, T2 & o] 7l ol FA(Ko et al., 2017)=
S} & 21944 Bt 14.8 mme ©f o|gsto] A]7|e} HAke] 5
717} AR EE. X (Yang et al., 2014)+= 53} 5 3247 3
3t 242 mm¥ wf 2jof7] & o|gisto] - & of 7 7R 7HY
A olaat4ict.

Fopa} 2 o)1= 7o) SHS wEh Y 0= 1 6-9702] vk o]
FAEIL, n]dol 2 AASHA AR A =, 53 3e] A
Lgu], vHlgols S A 2TE Zoj A A2 TE fAF S A
(Yang et al., 2014)= -3} 5 43U Z]ojof|A] BElo] FA =]
A ¢kokan, u)dol & Aot Al 2] S 10-1270 A9
HHgo] Bt T2 ubAtel A eju] 9 vl50] A A
XAz g 52 ey o R Ed = Q)%
A= Aol 2 AABHHA 52 SHol /8 H v B Al
Ao, oAz vl 5] i 88 wpeh 22 4 o] 24 v o]
/=] o] Aol o Qe = gt Afo| & Bl

ATATE SR FupRte] b 27)= FA] 2} o] F1] 9
SRS et HA F2of vlsl AU Z9kaL, ol 4]
vlal) ZAV 2okt 23 A QAR o X7 BlAL F 7R
o] 7P sk, okt Fo vl 235 A g A7ko] Bk
o} 2= uAg o7 2 st A 5 S-S nEk s ek
o] SAA T ARGt AJol 7t EHA] AlbA|= BHE
npzb= Z|of7|eof FAJE Tzt nldol 7| & AdAEt uf o s
AFFA = o] ERIEHA FojA|7]of = 7] Fej& L&
o] 7H5sk3lct.
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