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Development of Eggs and Early Life History of Acheilognathus macropterus (Acheilognathinae) from
Japan by Chi Hong Kim*, Toshihiro Ishinabe', Min Kyoung Kim and Woo Jin Kim? (Central Inland Fisheries Research
Institute, Cheongpyeong-ri Cheongpyeong-myeon Gapyeong-gun, Gyeonggi-do 477-816, Korea; *Nature Museum and Insti-
tute, Yokosuka-shi, Kanagawaken, Japan 239-0813; 2N.F.R.D.I, Gijang-gun, Busan, Korea)

ABSTRACT

The egg development and early life history of Acheilognathus macropterus from Japan

which is an exotic bitterling from China were observed under the controlled water temperature, 20.0+
1.0°C. Fertilized eggs are opaque yellow in color and long elliptic globe shaped measuring 2.78+0.12
mm in length and 1.44+ 0.04 mm in breadth. The number of egg averaged 151 per an oviposition. The
eggs of this species began to hatch about seventy eight hours after insemination and the mean of
total length of larvae were 3.8 mm. S form moving of larvae were observed from three days after
hatching. The larvae reached at the heterotrophic stage about twenty-five days after hatching.
Morphological character and analysis of cytochrome DNA of this species from Japan were relatively
similar to Korean but spawned egg shape was different remarkably. Taxonomical research is nece-

ssary in the future.
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Fae] AES g b e AAE] Blzea s}
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ulFo] = (Fig. 10).
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Table 1. Time required for embryonic stages of Acheilognathus

macropterus from Japan
Stage* Time aft(ﬁ'r:lr?ﬁ;nlnatlon Remarks
A 0:00 Fertilized egg
B 2:00 Blastodisc
C 2:30 Two celled egg
D 3:00 Four celled egg
E 3:30 Eight celled egg
F 4:00 Sixteen celled egg
G 5:00 Sixty four celled egg
H 8:00 Morula
| 12:00 Morula postscript
J 24:00 Blastula
K 32:00 Middle blastula
L 36:00 Gastrula
M 50:00 Neurula
N 55:00 Embryonic stage
O 78:00 Hatching

*Stage from A to L correspond to thosein Fig. 1.
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Fig. 2. Larvae development of A. macropterus from Japan. A; 1 day after hatching, 5.6 mm in total length (TL). B; 2 days after hatching, 5.8 mm
in TL. C; 3 days after hatching, 6.1 mmin TL. D; 5 days after hatching, 6.7mm in TL. E; 10 days after hatching, 7.2mm in TL. F; 15 days after
hatching, 8.2mmin TL. G; 18 days after hatching, 8.4mm in TL. H; 20 days after hatching, 8.5mmin TL. I; 25 days after hatching, 9.0mmin TL.
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Fig. 3. Growth curve of Acheilognathus macropterus larvae after
hatching.
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7 ool &g o 4 Uk Rele) 37k Agler) oA
o ¥ )z 2EEAE Qskd (Fig 2H). 33} ¥ 25904
£ A7 90mme Weke 8 F4EAT AT FEol
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o etz A% §9¢ o BAmEnY T)x 4 15~
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4. Z|of2] &

F71AFe] A7) o] F Al fxellA 7] wighAbEe} 7t
F313k oden]obs FolshHA AR A3 131 F 30
9.3mm, 40¢]] 11.7mm, 50¢]] 15.0mm, 60d¢]] 21.2mm
= e, 7000] AR Folr A% 258mme A
o]2] FHE|E zZtE¢lt} o] F 80Ye 27.1mm, 100¥e)| 30.9
mm, 1509¢]] 32.4mm, 2009 ¢] #F}3 Fol|= 37.4mm=
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Fig. 4. Morphology of Acheilognathus macropterus male and egg type from Japan (Ieft) and from Korea(Right).



Table 2. Comparison of egg size and external egg type of Acheilognathus macropterus by some authors
Localities Egg size mean (mm) Egg type Authors
Korea (1.6~18)x(1.2~15) Oval globe Uchida(1939)
1.95x1.61 .
Korea(Jeonnam) (1.89~2.01) x (156~ 1.64) Oval globe Suzuki and Jeon (1989)
) 1.90x 1.50
Korea(Gyeonggi) (1.84~2.01) x (145~ 1.60) Oval globe Present study
. 2.78x 1.44 .
Japan (Ibaraki) (2.68~ 2.86) x (142~ 1.49) Long dliptic globe Present study
i El Table 3. Comparison of some measurements and metrical counts for
Acheilognathus macropterus between from Korea and Japan speci-
men
ol® o] Flx|g]l= z B Ar}= o
B Al g8 dARel vlE 2o o= oo — g
“oorthlyr e Ealn FZozRE 49lF g o —
001 = Ao No. of individuas 8 6
o] o] FFu|7REE 4ol FYUA o] F AlAe] o 80.0~853 79.0~83.3
Feti SpAR WA we QA Sdoz dReMe Standard length (mm) (821+18) (811+17)
S JFom FHF $ gloh(Hagiwarg, 2008). o2 In standard length (%)
Iz AFSHA o] ==z 2L olufle] = 24.0~27.8 23.3~25.0
¢ ]’T‘n‘.g'.‘rr 3t 42 2] 2= "4 l. =l = Head length 258+ 16 (242207)
o] A Unionidaegsl] AFetsl= Zoz el glol(Liuet al.,
Body depth 35.1~42.7 33.6~38.2
2006). (38.942.5) (36.0+£2.0)
AR 93 AV AN P 15 AL AT prgor lengih @0r1h @02y
1SV 3=pAE 2AE]el vlsiA e oha Aot 2y o D o
. _ Dorsal origin to 48.1~54.1 51.3~55.2
x]..?_ A. koreensis 8071, -E'r‘-é‘x]— A Slgnlfer 357), ]‘71“'4‘% caudal base (50.7+2.1) (53.3+1.7)
7§ Rhodeus pseudosericeus 4770l &} Ix}F-5ol Bl A] 61.1~67.4 52.7~615
Preanal length (62.8+2.2) (571+2.9)
= Abgeo] mlwA giobv}(Okada, 1961; s4A =} H, 1989; B+2. Ax2
7] &, 2011). o) IREFH Fol| A 1A FZA Aee 2 Preventral length 43.9~48.9 39.0~44.1
w6 : e - = (46.5+1.6) (41.2+1.8)
ol WiAHe] gAJ3te] Abdel] o]2lE Z¢- 1 A4 WS 256~3L5 24.0~27.9
_ Prepectoral length
7} da] 828 4 gle] 7|& 438 IR A4 AE (28.2+1.9) (25.8+1.4)
o < = Caudal 14.6~17.8 15.6~20.5
oo ) A ) oJo o x
of e vl Theade] AAsk deE AR peduncle length (163+13) (17.6+16)
e T el SETelA vinte] YA4F ] I Caudal 11.0~127 114~123
o] &= o] 8A|7F ulol] AHA 7], 24X 7 AT} & =l 7], 36 peduncle depth (11.8+0.7) (12.0+0.4)
A|7F wel| 7= A7 A= Fo) u Length of 26.5~35.1 31.1~35.9
J . °l i71€ o ii it iz:] ] IZJIOJI L dorsal fin base (30.8+2.7) (32.9+1.8)
Aol Wshs AL WARReM gEnes dAHE Length of 18.1~24.2 20.7~255
Ex o)} that 422 20°C W olol| A uhL 288 A3 anal fin base (20.2+2.2) (23.9+1.9)
oA H3lol] o]2f A7HE Wt A} sH=AE A E In head length
o] 5 45 1989 44X 7¥e] B 78X 7} 2 20.4~30.9 19.9~25.8
| Hak Ghkst H (1989)9] 44A17hel wls) 78AIZko 2 Snout length ey, Baro
HH ‘:0 Z]'O]7]' 9\/101 ZIE E]o']\q- _—'1_}\]- 14—]]._,_ 0‘1‘”’ 28.1~33.3 32.9~38.6
Orbit diameter ‘ X ’ .
Q) ﬁﬁz}—,— 53] 7} (Suzuki and Jeon, 19883), ZdALE 49 (30.8+2.0) (35.0+2.0)
A7k, dEAke] Tanakia tanago 5241 7F A. limbata 624) 712} Interobital length (g;g; 285)2 (52'81267')7
WA= pol7l Wekm Rh A Alzke] 7047w o oL
_ No. of dorsal fin rays iii15~iii17 iii16~iii18
1o 2 H R
Bargl 22 %] A lanceolatal oh= f-stel] ol2= 7IZb o in rays iii12~iii14 iii13
o] A= EAIo| 9lt} (Suzuki and Hibia, 1985; Suzuki et No. of ventral fin rays i7 i7
al., 1986; Suzuki and Jeon, 19883, b; 7! =, 2011). No. of pectoral_ finrays i11~i13 i12~i13
N oo g No. of lateral line scales 36~37 35~37
13 5 3dARE SA mekE Hele Aol £ No. of scales above L.L. 5~6 5~7
22 A. rhombeuse}l 7FA=]2] A. chankaensise] =}o] el Al No. of scalesbelow L.L. 4~5 5
No. of gill rakers 7~8 7~8
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Fig. 5. Sequence alignment of a 668-bp fragment of mitochondrial COI gene for Acheilognathus koreensis, A. macropterus from Korea and A.
macropterus from Japan. A dot indicates that the nucleotide is identical to that of A. koreensis.

hoe): Pt Ae] ok (S M, 1990; Suzuki and
Jeon, 1991). #-3} & 209A 2] Apei= {le] Wt 2
A3} 3] delr] AlEkste] o Helg AT F
v S b §3sE A 259 ] AuA AA 9.0mmz )
= s FeEoA 1o JiEvE Sl a A3kt
H-8-Eo] FE7HA] AZH 2 FH7L dAe] wdd o=
Bo} o] A7IRE AdelME 2Ae) vtoz e} el
°§°l 7bsdt $2717h Altginin shbgeh By gt

o B2/ w3} F 22-2892 A fAbee
(Suzuk| and Hibia, 1985; Suzuki et al., 1986; Suzuki and
Jeon, 1987; Suzuki and Jeon, 19883, b; Suzuki and Jeon, 1991;
7 =, 2011).

do) Peje Aeldgos Table 2o wlmd uhs) ol
A7 o] 2.78+0.03 mm (n=40), s+7 o] 1.44+0.02 mm (n=
40)2 Uchida(1939)¢} éiA} H (1989)¢] A7 1.95mm,
w7 161mmse} 2 Ahols} gl # ohlet A 24 7
WAk 23] g]e] o (A7 1.90mm, = 1.50mm)<] el
8} F7| A zFo]E e ¢t} Uchida (1939)¢} Suzuki
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o7 715319, ¥ AelA A SR o mak
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o] Heol A I o] Ao, <l wtel] ]t Ap=

of it rf ap



g AlsEd.

JEAR} ShpAb 7he] 9% el gt 14709 ASA|
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WA koret (Table 3). A4~ Al 5ol gt el vl <&
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Zol] gk Zpeli= A 71e] Aeo|2 veh s AANY Jhs
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o gk Wk A} a3l

A A E e dEAF A 29 AES Fl
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ZHo2HE fi=e] Udro| ojufety|dolA A3t
Z)2] Acheilognathus macropterus®] Az} 212 o] 2]
of Wal] FEsIAt. F3A ke Aelslg o
Z7e] 2.68~2.86 mm (I3 2.78+0.12 mm, n=40),
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