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Morphological Development of Egg and Larvae of lksookimia choii (Cobitidae). Song, Ha-
Yoon, Woo-Joong Kim, Wan-Ok Lee' and In-Chul Bang* (Department of Marine Biotech-
nology, Soonchunhyang University, Asan 336-745, Korea; 'Central Inland Fisheries Re-
search Institute, NFRDI, Gapyeong 477-815, Korea)

The egg development and early life history of Korean endangered natural monument
fish, Iksookimia choii, were investigated in 2006. The eggs from the females were
obtained by injecting 101U g™! of human chorionic gonadotropin and inseminated by
wet method in the laboratory. The fertilized eggs were 1.1~ 1.3 mm in diameter and
had no oil globules. Hatching of the embryo began about 24 hrs after fertilization
under water temperature of 25°C. The newly-hatched larvae were 2.5~ 2.7 mm in total
length (TL), and their mouth and anus were not yet opened. Six days after hatching,
the postlarvae were 4.7~ 5.4 mm TL, and tip of the caudal notochord was flexed 45°
upward. The juveniles stage was reached when all fin-rays were formed at 35 days
after hatching, and their total length were 20~ 22 mm.
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Table 1. Time required for embryonic stages of Iksookimia choii at 25°C.

Time .
Stage Fig. 1 Characteristics
Hr Min
Zygote period
Fertilization 00 00 A Sperm and egg are fertilized
Swelling 00 5 B Fertilization egg is swelling
1-cell 00 40 C Blastodisc
Cleavage period
2-cell 00 50 D 2 blastodisc is cleavage
4-cell 01 00 E 2-4 array of blastomeres
16-cell 01 30 F 4-4 array of blastomeres
32-cell 01 30 G 4 regular tiers of blastomeres
64-cell 02 05 H 8 regular tiers of blastomeres
Morula 02 30 I Cleavage plans irregular; flattening produces
an elliptical shape
Blastula 04 50 J Elliptical shape; flat border between blastodisc
and yolk
Postgastrula 07 50
Segmentation period
4~ 6 somites 14 25 L 4~ 6 somites furrow; polster prominent
18 ~23 somites 21 20 M 18~ 23 somites furrow
34 ~42 somites N, O 34~42 somites furrow
Hatching period hatching 24 00 P
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Fig. 1. Egg development of Iksookimia choii. Time required each for developmental stage is shown in Table 1. A, Forma-
tion of perivitelline membrane, 5 mins after fertilization; B, Formation of blastodisc, 40 mins after fertilization; C, 2
cells stage, 50 mins after fertilization; D, 4 cell stage, 1 hr after fertilization; E, 8 cells stage, 1 hr 20 mins after fer-
tilization; F, 16 cells stage, 1 hr 35 mins after fertilization; G, 32 cells stage, 1 hr 50 mins after fertilization; H, 64
cells stage, 2 hrs 5 mins after fertilization; I, Morula stage, 3 hrs 50 mins after fertilization; J, Blastula stage, 4 hrs
50 mins after fertilization; K, Gastrulation. 6 hrs 30 mins after fertilization; L, formation of eye lens, 3~4 mytomes
stage, 14 hrs 25 mins after fertilization; M, 18~23 mytomes stage, 18 hrs 18 mins after fertilization; N, 26~ 32
mytomes stage, 20 hrs 10 mins after fertilization; O, formation of heart, 23 hrs 18 mins after fertilization; P, The
hatched larva, 24 hrs after fertilization, 2.8 mm in total length. The bar indicates 1 mm.
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Fig. 2. Larval development of Iksookimia choii. A, 1day after hatching, 3.6 mm in total length; B, 3 days after hatching,
4.2mm; C, 4 days after hatching, 4.6 mm; D, 5 days after hatching, 4.75 mm; E, 6 days after hatching, 5.1 mm; F, 12
days after hatching, 8.2 mm; G, 14 days after hatching, 9 mm; H, 27day after hatching, 12 mm; I, 30 days after hat-
ching, 20 mm; J, 35 days after hatching, 21.8 mm. The bar indicates 1 mm.
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A B E83e] 7 X mgn| ol AL u
o] 79t} (Fig. 2, B). K3} 49A|S] Afoj= AR} 4.2~
5.2 mm (3F 4.6 mm, n=10)2 FXo] Wy} Ho A
Z2x7} ZA Aol Fglow, 38 F471 daHe] 9
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Table 2. Comparisons of egg developmental characteristics in cobitid fishes.

Species Egg size Hatching Days u.ntil References
mean (mm) hatching

Iksookimia choii 1.1~1.3 3.5~4.0 1(23~25°C) Present study
Cobitis takatsuensis 1.5 . 4~5(18°C) Shimizu et al., 1998
Niwaella multifasciata 1.5~1.9 5.1~5.9 6(10~14°C) Kim and Lee, 1995
Cobitis biwae 1.1~12 . 2~3(23~26°C) Okada and Seishi, 1937
Misgurnus anguillicaudatus 0.7~0.9 3.4~4.0 1~3(20~28°C) Uchida, 1939
Misgurnus mizolepis 1.04~1.18 2.6~2.8 1(24~27°C) Kim et al., 1987
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