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Morphological Development of Eggs, Larvae and Juveniles of the Carassius cuvieri (Cypriniformes:
Cyprinidae) 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 was carried out to clarify the egg, larvae and juveniles development of

Carassius cuvieri in Nakdong River, Gyeongbuk. The amount of spawning of female C. cuvieri was
about 30,400~44,900 (average 37,650 +7,250). The egg shape was circular and the size was 1.24~1.37
mm (average 1.31£0.04 mm, n=230). At 100 hours after fertilization, more than of the total embryos
were hatched. The newly hatched larvae had an 4.69~5.65 mm in total length (average 5.15+0.31
mm, n=10) and had egg yolk in the abdomen. At 3 days after hatching, the preflexion larvae absorbed
all egg yolk was 6.27~6.70 mm in total length (average 6.59+0.08 mm, n=10). On the 10 days after
hatching, the postflexion larvae were 8.71~8.92 mm in total length (average 8.81 £0.07 mm, n=10),
and the tip of the caudal fin was bent at 45°. On the 42 days after hatching, the total length of
15.1~16.8 mm (average 15.8 £0.57 mm, n=10) was transferred to juvenile as the number of fins was
(ili17 dorsal fins, iii4 anal fins) reached a constant number of each part.
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(Carassius)®] 59, Carassius auratus, 02 HE A=
5o, C. cuvieriZ} QT (Kim et al., 2005).

H5ol= Yo (Cypriniformes) Jofotst goj&o] &3}
L goj22 B oA 8 =71eR4 (Yodo River) 2 71
7] Aol Al7bao] $)x|8t v]2tS (Biwa Lake)7} YA o]
th(Jang, 1996). ZHol= oS BAC2 197099 44,
19729 QAL o] A A s dFaz A
o7} o]AHlon, o|F HHE, £FTE HIEH A=Y
A, AgA # AN Foirtell BFEHHEA AFom HEH S
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gE5olol thgt A= EAEA e (Song er al., 2007), Al
A¥ E3XZ (Kunimune et al., 2011), 24X A (Kim et al.,
2020), o723l vlXE= & (Lee et al., 2020) So] W=
Atk A Jojob} ofF o 27|FGAL Ate YJof (Park et
al.,2017)&} B0 (Han et al.,2001)E tAFC 2 R EQl O],
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AA| o] AR F3 7Y dBEFT I Holgge 8t
A YA, 27 mo]b o ]OP(Artemla sp. nauplius) +3-f
A& mLg 2~37A FF3% VB3 3 40AREE 27

u YAFALR (300 pm, jeilfeed, Daejeon, Korea)& &% 355}
At AA o] Z7]= 100t E A3 vk Al (MS-222, Ethyl
3-aminobenzoate methanesul-fonate, Sigma Aldrich Co., St.
Louis, USA)Z wHy] ¥ WeFH7]1S ©1&3 001 mm7HA] &
x*swu} o FEpuwe AfEnFoR B T AAX5

o, ZA] o] A FEFE-2 Kim er al.(2011)0] whFETh
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1. kol HEf 2 3

Abto] ARGE ofml= A AR 108~158 cm (B 13.5

+1.72cm, n=20), 37 A& 104~130cm (B 11.7£0.76
cm, n=20)Gth. &A Q] AREFL2 30,400~44,9007 (B
37.650+72507)) =L ¢ P 9FoR Wy B
BRI, EAO Falshes F2AE 7HA AL it Eof 7}
gHore A4S M IAATRORE B2 124~137 mm (B
1.31+0.04 mm, n=30)%c}.
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T4 T 1020= B2 S5tdA] dato] 43 Ry
AL (Fig. 1A), &3 F 208 = AlzZo] sETLE Y=
A Bfdto] A 1o H (Fig. 1B), %4 F 502°f= Hfdto
TR 02 o|FREHA 24 Z7] o D3 th(Fig. 10). 74 &
IA]ZE 20800 2709) 17 o R WA 44270 Eat
Q3L (Fig. ID), 74 £ 1A7F 50&0= 22 B e g ddol
A= o] 8MIZ 7)o Dottt (Fig. 1E). 74 5 2417k 204&°]l
£ 16/|227] o] B3t (Fig. 1F), 7% ¥ 247t 502 0+= 32
Alz7)o] 2atleh (Fig. 16). 4 5 3A17F 202 0l= &9
27]7F ZotAHA I 7t FA} F7Fske] 64412 7] o EE}
QL (Fig. 1H), 4 & 4X7F 20&= &9 71 A 4= ¢l
o] F7tsto] A7) (256X 7))ol Btith(Fig. 11). 78 §
5Atoll= ZHj7]o 28kl (Fig. 1)), 748 3 8AIZ o= ol
Hho] ko] 135 Hol W wA 27| duli7]of gstqict.
(Fig. 1K) 7% ¥ 107170l = 2/3 A=5 Hol WEet $7] 3
Hj7]o] @8t , 8 T 12A|7bollE d¥e] 90%E ol W
2ot 7] Jufzlol @it (Fig. 1L). 74 ¥ 14A1%F 30&
o= Y AZe] A A 7F P E QUL (Fig. IM),
4 3 18A17F 300l H 7t dEstHA o7} d""ﬂ
e, FEole 4719 F&o] F4H Uk (Fig. IN). 4 &
28A17F 30-200l= iAo &2 dol TEE L, vjA ol = ?l‘i
9} me] dhof= Kuffer’s vesicleo] FAE R on, 222 &
© 14712 F71ekith(Fig. 10). 74 = 32417k 302l =
of &15\—17]’ J&RENY #e)= Fh} B2 = o (Fig. 1P).
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7} AZslE o0, Kuffer’s vesicle©] **‘Q“E}(Fig- 1Q). &
A 3 77A7 30800 ol A=V YA, W QRE
I 33 B2 AAo] SMAxZr} AREAT mEs e 9l
l,:'——“'&_—% l ZdojRa, HHZ%H =AY oS ST R (Fig.

IR). 574 & 100A|7bo]l= dahe £31 119 WA Baprl Az
H1, 4% & 10*]7&°ﬂt 2= WA Y] Bt R A

3. XIx|0f e

B3} 150 Y3ztole HA 4.69~5.65mm (B 5.15+

031 mm, n=10)2 47 FEL A#UA Yo, 522
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Fig. 1. Egg development of Carassius cuvieri. A: fertilized; B: blastodisc; C: 2cells; D: 4cells; E: 8cells; F: 16cells; G: 32cells; H: 64cells; I:
morula stage; J: blastrula stage; K: gastrula stage 1/3; L: gastrula stage 2/3; M: formation of the embryo; N: 4 myotomes; O: appereance of the
Kuffer’s vesicle; P: melanophore in eyes; Q: formation of the lens; R: before the hatching. Scale bar=1.00 mm.

Fig. 2. Larvae and juveniles development of Carassius cuvieri. A: Newly hatched larvae, 5.15 mm in total length (TL); B: 1 days after hatching
(DAH), 6.27mm in TL; C: 3 DAH, 6.59 mm in TL; D: 10 DAH, 8.81 mm in TL; E: 18 DAH, 11.0 mm in TL; F: 29 DAH, 13.8 mm in TL; G: 42
DAH, 15.8 mm in TL; H: 98 DAH, 25.0 mm in TL. Scale bars =1.00 mm.
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Fig. 3. Growth of larvae and juveniles after hatching in days of Carassius cuvieri.

2 AIZE o]l THA] &9] Sl &3
3 oAl At gA=gu|= ¢t ot
5 SURETA o]oA ek =7 B A
W] QRET FolA mE ZE74R] HFE] I, |
ol Za}t dol| = & Elo] Uit A = 27~2874%
(Fig. 2A).

23} & 194 Gl = A 6.05~6.47 mm (Bt 627+
0.13mm, n=10)2 A Lgul= FE& 7|HE YFoR
o, mALYu|= BAHE BFoRE HI3Th. 5 F
AZE SAL2E O F7F 2AENL, BRY dEE &
AL 7F M2 24 = STk (Fig. 2B).

H3} 2 3U4 A7]Aol= A% 6.27~6.70 mm (B 6.59+
008 mm, n=10)2 W3 F571 SREHHA ¢Jo] g7 o,
ERo| Re7h wastuA f95t7] A&, dElvlor &
AL AFstAT SNAEZE 5 23 37 HE Y&o= A
2; 2AEQR, op7be] £ SRR A2 £ SMAE
7F A= 1o} (Fig. 20).

3 & 1044 F71Aols A% 8.71~8.92 mm (B
8.81+0.07mm, n=10)2 Fa|x|gn] gc} THEO 4502
oo, 18 (10+8)719 7|27} WEstsih. ofig2 9
g do|7t doj Rt (Fig. 2D).

23l 3 18944 T7|Aole AR 104~11.7 mm (HL 11.0
£043 mm, n=10)E FALHu|e} A =gnj= YLt
o2 AAEo] Y mEALuet EEE o, FA=
ool = 9749] 7|27} st Rl F ZEHE Yo
A et aL, ol g Q] dol= $g T Zotdtt. meEj A =g
0] 712 = 1910+ 9= F71H8HA T (Fig. 2E).

>.
oF F—1 B o
Su A o A 1

£33t 3 2994 Z7| &Kol AX 13.2~14.5 mm (B
1384048 mm, n=10)2 o2 g wjRu|o|x 7|27}
s, 7 B A=gn 7|2 = FA=T] 147,
SR LYo 672 Tt e QR ET 5 Zof Y2ty
QA UHE7HA] 2ofe] AL AP Yo R HE
= ATt (Fig. 2F).

23} 3 4204 Hoj= AF 15.1~168 mm (B 15.8%
0.57mm,n=10)2 Z+ 294 Argu] 7]% $= Ex o)
il 770, WA =2 m] i67l, RA=2n] 42 Aol 2ot
I, 5% Ay S4E gt vl wdstr] AFstat
(Fig. 2G).

23l & 98UA ol HA 23.8~26.0mm (B 250+
0.79 mm, n=10)2 R =gu|o] o} & gxzgn 2
T 2AEYY, 559 F4E w2t &0 dEsilen, &
o] A& wet AdH vHEL & AR HFeA ot (Fig.
2H).

4. Xtx|of 4%

gEole] 4% gAY Mk Fig. 3% Tt B2
21.0+1.0°CollA #3t A& d3Aol= 5.1520.31 mmPH
H-S F45k7] A 23 5 294 6.27+0.13mm A7 2
o17] AA7HA] W A4S Kotk 13t £ 3UA 6.59+0.08
mmPE A7|Zo)7]o] HolEHA vt S Byt #
3 & 597 3442004 mmFE F7|Zol7] AH7A] wE
RS Bygon B3t & 1094 8.81+0.07 mmEE F7|%
o]7]of] oA F71A71E AA £ £ 42U7 158+



Table 1. Comparison of egg development, larvae and juveniles characteristic in Cyprininae fishes

. Egg diameter Time of hatching Newly hatched Postﬂex}on Juveniles size
Species . larvae size Authors
(mm) (*WT) larvae size (mm) (mm) (mm)
Cyprininae
Carassius cuvieri 1.24~1.37 100h (21.0°C) 4.69~5.65 8.71~8.92 15.1~16.8 Present study
Carassius auratus 1.49~1.63 75(3212021)“5 4.12~4.32 5.22~7.89 138~163 Han et al.(2001)
Cyprinus carpio 1.75~1.89 70(302838“5 503~538 9.93~112 218~224 Park et al. (2017)

*WT : water temperature.

0.57 mm X 7|7}A] w2 S HYch Oy dAE 28
U GAol7] 3Y, A7|Ae7] 74, F71Ak017] 94, &
717071 249 22 E ).

=F
=

K

A 9ol ¥, 2] ARk 4R ARk Yol

AL Holn], Giolt ol Foio Zol
Aol BANA 2} SHAE Al A Thgo] A
Y= Ao2 B (Han et al., 2001; Park et al., 2017).
ol Fol 7heu] WA g ek ol RE 2%
oy (Pseudorasbora parva), X 2] (Hemiculter leucisculus), T 2¢
u] (Zacco platypus), ZFZAY (Z. koreanus), &7 (Squalidus
gracilis majimae) 5°| o™, %, B, 4 5 A=A
7 Foutet hepste] olaf g AbbAAE Wt Rl 24
A2RE 307} Mse LEAS 2] A7 Baus] g
Lto g AZFETH(Han et al., 2001; Park et al., 2005; Lee et
al., 2013; Park and Han, 2017; Kim et al., 2020).

HEojo HAHL 1.24~1.37 mm (¥ 1.31+0.04 mm,
n=30)R, Jojorrte] Joj= 1.75~1.89 mm (< 1.82+
0.06 mm), 521+ 1.49~1.63 mm (¢ 1.57£0.07 mm)E
HRolo] UL 7}AF Ak} (Han et al., 2001; Park et al.,
2017).

o g 73} 28 A7 HEo 2 21°C 100417,
Qo] == 22°C 70AI17E, B0 = 20°C 754]7k0] 28H A
oz dHA Jlon, ggols 7H B2 FEAIZte] £8H
St} (Han et al., 2001; Park et al., 2017; Park and Han, 2017).

Wk B4 F YElE EA S F Kuffer’s vesicle?] &
BAZIE HmEE gEole x7t FAHE o mE o

Kuffer’s vesicle®] @A E o] Lo A=7} AL o AR
o} 0|9 Z& FFE Bolet FUSHL, Yol= tE FAA
71°ll Kuffer’s vesicleo] F/d= o] wjA| o] mej7} Ee=HA
Kuffer’s vesicle®] AFpA ®g-019F Xpo]& Lepyllet. iAo
SALE FAA7= G509 ol SHLETL ARET] A
Z3EQaL, o] % W] RiEo| UK BYg SALzT 3
ZEHA ¢ ARRERE 7zt gA Azl Jof
o Fo] T3l wofl SAAE F2lo]T |} me], F Fi
2ksl7] A&kt BEE ol o] {7l A9, weu],
AYE B3} A7 SAAET AR R oo Fof uke} 2}
o]& Yeldt} (Han et al., 2001; Lee et al., 2013; Park et al.,
2017; Park and Han, 2017; Kim et al., 2020).

Kim ef al. 2020y SAAE] FAA7] Rfo|He LHa}
Fed H3A|7to] 1~2Y 22 FHE= £ B3l 5 U3rlo]7y]
of Mz, RIpA|gto] 3~8YU A28 FHE= T2 I 1A
7)o vjA Y] o] MAET} HAst= ALE FESY T
oA Y Hhoj= HIIA|TIo] 3YU o] & E o] Yoot Fof
T Yoot off SMAEZ PO EAHL T 43513

= o T

91

B3}l zto]9 7)1 WEo| 4.69~5.65mm (B 5.15+
0.31 mm), Yo} 523~5.38 mm (B 5.31£0.11 mm), 5]
4.12~432mm (B 428 mm)ZE HE-o] F3xlo] 9] FHHT7|
oot 7L, ol Bok BHAT|17r 295 & HeRE U
Epith H3lato|o] SAAZ RAXE v EH gy
£ HY¢ F ARE 2 DR XA, F= 9ol
= 2% JE Ul Joi¢t -‘3‘—01L g5olef vjdt &
ZAAE HetR oy Yol ey FET ny i 2o U5
o] £EsIGL, Hole L2V} “‘%ﬂﬂﬂ UA okt F
3o o] Fej T3 gg5ol= dto] 4 AHOR Fof oot
AR Bols 4P LR Hof glo] FEHHoRE FRE
9t (Han er al., 2001; Park et al., 2017).

T Aol olFPA 7= HEol B3I} T 18YA HAA
104~11.7mm (B¢ 11.0£043 mm), Jo] F3+ F 1344 A
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Fig. 4. Comparison of larvae and juveniles melanophore distribution in Cyprinidae fishes. "Present study, ?Han et al.(2001), YPark et al.(2017).

2 9.93~112 mm (B 10.6£0.92 mm), 50} B3} T 1327
A% 6.13~7.89 mm (B 721 mm)E HEol= o] F7]
Ao o[ YA|7|5k 271N A FPHRT, FelHTke 277k Hek
F71Ake] A1719] S FEZLA = HEolY B Y A
BRE B Heo 2340 Auied HEnee] SHL
27h o] YT, Yol mel ARREAA W7
WsbA mope] SM4%7} dAR WEEo] dRow, Bol
 oole) AgREye me), sk AR YR
EqFFoZ FAFHo] QI3 (Han et al., 2001; Park et al.,
2017). 37|&po1719] SALE EEZAX| = Fopet ohegsf 2
o1& Uehgen], HolAl7] & B4 AT FaF 427t 2
Aoz AYZ+Eh(Fig. 4).

Aol7iA g ol AT HRolsl R3t F 429 AF
15.1~16.8 mm (B 15.8+£0.57 mm), Yo7} £3} & 23U 4|

A% 164~21.1 mm (BF 18.7+£334mm), £o}7} B3} & 31
AR A% 13.8~163 mm (B 14.6+£1.25mm)E H50]2
Ao o]gA|zto]l 7HF e AR, A7l ZATEH FAH
3t W Qo &3} th(Han er al., 2001; Park ez al., 2017).

2 A+ 295 F8 gaoje 2AF dojok oo =
71 A Y F B3Rt A7), S AE BEA] SOl
Afol & Hof Jojotat o] 7o) R 7|2ARE FHE 5
USATH

o OoF
pl -

£ AL A% GEgel AsE gRolo 2714
sto] 2% AFolWL FAalsty] 93] L7
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30,400~44,90071 (37,650 +7,25071) A=t Ho %‘EH% e
FO72 7)== 1.24~1.37 mm (1.31+£0.04 mm, n=30)HT}.
FATLE £ 21°ColA R37HA] 110A7te] 28 H QT 7
3} 250 U3kxloj= AR 4.69~5.65 mm (5.15+0.31 mm,
=102 4 FE& YA F F=E 7R S
o 231 & 344 A7|Ael= AF 6.27~6.70 mm (6.59+
008 mm, n=10)2 ¢ F47} 45=HHA Hol& HHTI%
53 i 1097 &7|&poj= A4 8.71~8.92 mm (8.81+
007 mm, n=10)2 XX =gn] T FHEo] 45°=2 3o
Aok 23 3 2494 = AA 15.1~16.8 mm (15.8+0.57 mm,
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