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Eggs Development and Early Life History of Spine Loach, Cobitis hankugensis (Pisces: Cobitidae), Ende-
mic to Korea by Myeong-Hun Ko and Jong-Young Park* (Faculty of Biological Science, College of Natural Science,

Chonbuk National University, Jeonju 561-756, Korea)

ABSTRACT

The spine loach, Cobitis hankugensis endemic to Korea were collected at the Nokdong

River, Unbong-eup, Namwon-si, Jeollabuk-do during June 2007 for study its eggs development and
early life history. The eggs were obtained by injecting gonadotropin (LHRH-1) to female and were fer-
tilized by dry method in the laboratory condition. The matured eggs were separative, demersal and
light yellowish with 1.294+0.07 mm in diameter average. Under 23~ 25°C, the eggs were hatched in 45~
52 hours after fertilization, and just hatching larvae were 4.5+ 0.24 mm in total length. On 5 days after
hatching, they were 6.6 +=0.13 mm in total length and their yolk sacs were completely absorbed. From
25 days after hatching, they became the juvenile stage with 9.0+ 0.49 mm in total length. On the 100
days after hatching, their external forms and band patterns were similar to those of adults with average

27.312.82 mm in total length.
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o= A (myotomes)e] 3~4747} vpebtar <F= (optic
vesicle)7} 3 A= 9l 32 (Fig. IN), 194)7F 1082 o)== 9~10
7Me] ZA-e] vyehta o] = (auditory vesicle)7} A=)
 (Fig. 10), 21X 7t 408 Zof] ZA-A47} 18~ 1972 B0
ok (Fig. 1P). 254]12F Foll= ZA- 47} 29~ 307 = 713}
R w2 W=rt PFAFHT HrE BIslr] AlRbeid o
w7t ko g RE RejEn Aozl (Fig 1Q). 2847
Foll= Aol FAEN e meElE HS Aol $x el
gralolet (Fig. 1R). 434]7F Fof] AJo2 me|E o843}
ke B3 B3Elgl o tj i 45~ 5241 7kel A
s}stod=t (Fig. 1)

mlo
ﬂ

£

Rojet xloje| gt
Aol o} oje] Qo] (4

1) 7|Xto47]

B3} A 39] zlo)e A 45+0.24 (4.3~ 4.8) mm (n=10)
2 Wlo] Qo) F8 o2 9lela M Falolglon]
I > A sk =7 meEFe] =R =v]7}
FAd=lel vepdr] Alztstalet(Fig. 2Ly). 731 5 194)<]
Aol AR 51+0.37mm(n=10)2 73 2] F3lo] HA ¥
oz oty FrHEA FA FobAm whx|eulr}

W7 AgEslen AeAsen)sl wes] Alsteioc

) Fig. 33} 7.

‘.



Fig. 1. The egg development and hatching of Cobitis hankugensis at water temperature 23~ 25°C. The bar indicates 1 mm. A: Formation of peri-
vitelline space, 10 mins; B: Formation of blastodisc, 45 min; C: 2 cells stage, 1 h; D: 4 cells stage, 1 h 30 min; E: 8 cells stage, 1h 45min; F: 16
cells stage, 2h 10 min; G: 32 cells stage, 2h 25min; H: 64 cells stage, 2h 40 min; I: Morula stage, 3h 30min; J Blastula stage, 4h 30 min; K: Be-
ginning of gastrulation, 7 h; L: Post gastrulation stage, 12h 20 min; M: Formation of the embryo, 14h 50 min; N: 3~ 4 myotomes stage, formation
of optic vesicles, 17h 30min; O: 9~ 10 myotomes stage, formation of auditory vesicles and Kupffer's vesicles, 19h 10 min; P: 18~ 19 myotomes
stage, disappearance of Kupffer’s vesicles 21 h 40 min; Q: 29~ 30 myotomes stage, formation of eye lens, specialization of brain, 25h; R: forma-
tion of heart, 28h; S: Hatching of embryo, 45~52h.

(Fig. 2L,). 33} & 2479 R}ej= AA 57+0.27 mm(n= Aol A2 6.1+0.31mm(n=10)2 5%2] A7} AA 4l
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o sl =2u)sh A4 ARG (Fig 2Ly). 33} 3 3ol u] A7)7} ek o] Ae] F4E.e brineshimp
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Fig. 2. Larva and juvenile development of Cobitis hankugensis at water temperature 23~ 25°C. Scale bars are 1mm. L,: Newly hatched prelarva,
4.3mm (in total length); L,: 1 days after hatching, 5.1 mm; Lg: 2 days after hatching, 5.7 mm; L ,-1: 3days after hatching, 6.1 mm; L ,-2: 3days after
hatching, seen from above; Ls: 4 days after hatching, 6.3 mm; L¢-1: 5days after hatching, 6.6 mm; Lg-2: 5days after hatching, seen from above;
L,: 8days after hatching, 6.8 mm; Lg: 10days after hatching, 6.9 mm; Lo 15days after hatching, 7.5 mm; L,: 20 days after hatching, 8.1 mm; L;:
25days after hatching, 9.0mm; L,,: 40days after hatching, 13.5mm; L,5: 50 days after hatching, 15.1 mm; L,,: 100 days after hatching, 28.3 mm.

= A7) Alzbsted et (Fig. 2Ls). gdon Wile] mE Z2m|do) oA ujo zlolx] o)y}
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Table 1. Fertilization, hatching, incidence abnormal larvaand early survival rate of Cobitis hankugensis at water temperature 23~ 25°C

Exp. number Fertilization rate (%0)* Hatching rate (%) Early survival rate (%0)** Abnormal larvaincidence (%)**
1 96.6 92.6 99.2 0.6
2 99.6 93.2 97.6 15
3 99.9 67.3 99.2 0.7

* 3 hour after fertilization; ** From hatching to 5 days.
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Fig. 3. Early growth of Cobitis hankugensis after hatching at water
temperature 23~ 25°C. Vertical lines show SD.

nus mizolepis (3 %, 1987), ~4n]32] Kichulchoia multifas-
ciata (713} °], 1995), m]3=] M. anguillicaudatus(Uchida,
1939), m|s%7) C. chaii (% 5, 2008), <=7l Iksookimia
longicorpa (Ko et al., 2009), o= =n]322] Koreocobitis
nakdongensis(4 5, 2009) Sl sl o] Folxon] dr 2
C. biwae(Okada, 1959~ 1960), C. takatsuensis(Shimizu et al.,
1998), N. delicata (Suzuki, 1966) Sl H3] =i}

ARIAZ) = 7183007 695 E 7= veht sl 6
4 (Ko et al., 2009)3} C. biwae 5~6% (Saitoh and Hosoya,
1988) 2 djA| Moz Wt ovt e 129 (712
o], 1995)2} N. delicata 11~ 1% (Suzuki, 1966), & =) z1v]
2] 44 (% 5, 2009) Hrhe =3

715E0e Asste a2 3o REjRdste s oY
ule] 3t o Fe}k fAfetom, A2 1.2~ 1.4(1L.3) mm=z
o= zr|2E] 1.0~1.2(1.1) mm (% 5, 2009), v|5E7)
1.1~1.3(1.2) mm (% %, 2008), C. biwae 1.1~ 1.2 mm (Oka-
da, 1959~ 1960), v]Fa}#] 1.0~1.2(1.2) mm (% =, 1987)
B} 73 C.takatsuensis 1.5mm(Shimizu et al., 1998) ¢} <+
Z7] 1.4~1.7(1.5) mm (Ko et al., 2009), 4=4=0|F2e] 1.5~
1.9 (1.8) mm (7=} o], 1995), N. delicata 2.7 mm (Suzuki,
1966) Brlb= zkgic).
] RFAZE 54 F 4550 A|7H(23~ 25°C)
Ayolel] djB B B3}sle] Uchida (1939)2) 3Y,% (20~ 23°C)
Be o} o e Afold] 2la) 7elEl Ao B
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Table 2. Compositions of egg development and early life history between Cobitis hankugensis and I ksookimia longicorpa

Eaa s Hour of Hatchi Days until Days until Lateral line Size of
Species 99 S.ze hatching alching full yolk juvenile formation 100day Reference
(mm)  o3-25°c)  SZE(MM)  poorption(day) (day) (day) (mm)
C. hankugensis ~ 1.29+0.07 45~52 45+0.24 25 20 27.3+2.82  Present study
I. longicorpa 1.53+0.07 50~ 72 5.1+0.23 25 40 39.2+295 Koetal. (2009)
Aok %3 wlwste] wml 23~26°ColA WA C. 2 o

biwae 484] 7} (Okada, 1959~ 1960)7} §-A}3}93 ovt =) 3tg]
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etal., 2009) ¥ o}= zkqld).
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