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Spawning in Mussel and Adaptation Strategy of
Acheilognathus signifer (Cyprinidae: Acheilognathinae)
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Most of the eggs and (or) pre-larvae of Acheilognathus signifer were observed from the gills
of Unio douglasiae sinuolatus, 30~45 mm in the shell length, that is the host mussel of A.
signifer. There was no selectivity in proportion to mussel size at the range observed. One to
seven individual eggs and (or) pre-larvae were found in the mussels, with a mean of 2.5
individuals, and the rate of possessing one egg and (or) pre-larva was 50.0%. When the pre-
larva of A. signifer acquired swimming ability inside the mussel, it moved into the
suprabranchial chamber. It was estimated that the growth period was 4~ 6 weeks. The minute
tubercles of the pre-larvae were observed immediately after hatching. Absorption of the
minute tubercles was observed starting the 7 th day, with most of tubercles absorbed 13 days
after hatching and completed 20 days after the yolk was entirely absorbed.
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1982). 0|2} zro] <3 E-o]A] (host specialization)g 7}

3z ol4sr] 919 WA, e)H, BEate
< ST EAFol /e S5 209 ol
] z714HA) (early ontogeny)S- dl= 2 A3 A el o)
o] F<] nl¥kA (embryological developmental)s}=
EAES 7FA 2 9) o (Aldridge, 1999), £3] <
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(pre-larva) & 34) =Z&s8le] sfm=, ojo gt WA
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¢} ;I AFE7] (minute tubercle)”} ®.1%l v} gl
(Fukuhara et al., 1982; Suzuki and Jeon, 1990; £, 1994).

2120} 3} (Acheilognathus) o] F= Al A A o2 ¢F 40
oJFo] dHA e &Y HERA, F, 3 48,
WEG 5 olAlole] T2 Bxsie, 44 BAlel 5
ol = 1%Fo] MA3tar o (K H, 1975) T B9
Acheilognathus signifer= 3t= 1-8= ‘}71-—/,\—2]]
Z3ste] 1 o] FA ] A7 ‘HEZ:} =7
3|eF ol =3P (NWH, 1939), 22 o3 (s ubfamlly)
o vhe Fuo wlwd gRel AN, Feda),
Unio douglasiae sinuolatusel] AF&Fglke} (¥, 2005).

WA= £ (1994)0] Z3A}F, A. yamatsutae, oF
(2004) 0] UAFA}F, A. somjinensise} ZFAFE, A, kor-
Hel| Tl B 373}93 3, Balon (1962),
Reynolds et al. (1997), Mills and Reynolds (2002a, b) &
2 o3 AAlsl= ZZ7l, Rhodeus sericeus®] <341
ol wste] Mg v} glo}. Hirai (1964)= FA-7-ot2t
4%0]] #3}e], Kondo et al. (1984)2 Fx}F< (genus
Rhodeus) 5%l #3F &FAeo] dsle] B3t v} gl
o 27 W) Abdel mhe 2SI 94 8 o5l
e AFE Foh 2 4 glgik

B AFE 5F 542 73 #1313 A signifere]
&ZF 2o A" 2 o]8uhH-S U. douglasiae sinuo-
latus®] WRFx9} dAFsle] doln v 27 W Alehe)
whe WA AEAe] Aale] 2L ATFoRA 2
2o %5483 AEAGL o) thelrl Al 2ol
FAaFAC Qe B o vEF B3 E 9 AEIH
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= ‘ﬂ T2 9sted 20034 5~6Ye] AX 7l = A
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|4 A. |gn|fer5’Jr U. douglasiae sinuolatusZ =} %] 5143
. U. douglasiae sinuolatus:= A. signifer2] A]2]3 =7}
= 3hA e HgAE A A s 32, A signifer= &
(2 5x5mm), Z9] (FE 2x2mm)<} §21 (25 %
25X 70cm, " 3x3mm)S o] &-3ted AAZ F AL
2 AlgAle] $utslgdt}. U. douglasiae sinuolatus®] 7+
Z} (shell length)=} Z}31 (shell width):= 1/20 mm vernier
S1g3ted 0Lmm G SRSk A2
(adductor muscle)2 A5l & YEE i Pu|Ad o=z
BAsA A signifere] k3t A7)akel2] whA) ) $17]
& shetaleder o) W W A7lAelsl A% wb
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Fig. 1. Diagrammatic illustration showing the demi-
branch of Unio douglasiae sinuolatus. U: upper
part of demibranch, M: middle part of demibranch,
L: lower part of demibranch.

(demibranch)E A4} (suprabranchial chamber)l} %j
g B9HE UM, LR 35F 8la, 253l | 2
Bl 1,2 302 35E3e] 7 7 979 RS= "]’lv“‘ﬂ
ekt (Fig. 1). =3 A4 THAE = o A 2 A
NAtele] Hel @ AE 54 2 o) AFAL 5
zAFsE7] S18 A signifer2 8 3k Hz2E A3
A le] 48 20+2°CR §ABPHEA] Ay
$ge wWase] BAA B W A7)
I AHE7] (minute tubercles on the skin surface)e]
FARARN Aoz Hda) el w3 A F
R GRES AR A A A (8 A 3
3} & 2,7,13,209)2 FE3}e], 1% karnovsky’s fixa-
tive2 743t & 0.05M cacodylate buffer2 7z} 20824
33], 1% osmic acid2. 247} x8)stx M3 =& ethanol &
4 A} amylacetate £--& 71A critical point dryer
2 7AzxAZ k. ¢]= gold coating (POLANON SC-7620)
% FAA A8 E]) A (ZEISS LEO-1420VP) 0 2 #hahalw
A #edalgc.
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ZAFsFA o
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Fig. 2. Mussel selection related to shell size in Korean
bitterling, Acheilognathus signifer from May to
June, 2003 in Naechoncheon in Hongcheon-gun,
Gangwon-do. closed circle: eggs and (or) larvae in
the mussel, open circle: no eggs and (or) larvae in

the mussel.
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Fig. 3. Number of eggs and (or) larvae inside the Unio
douglasiae sinuolatus’'s demibranch from May to
June, 2003 in Naechoncheon in Hongcheon-gun,
Gangwon-do.
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Fig. 4. Frequency of number of eggs and (or) pre-larvae
of Acheilognathus signifer inside host mussels,
Unio douglasiae sinuolatus from May to June,
2003 in Naechoncheon in Hongcheon-gun, Gang-
won-do.

o} (Fig. 2). 27l WellA 27" F 3 27)xpe]e] 4
1~770 (mlehdem, Hd 147 (vle))7) 24" A= 9l
O} dj it 571 (whe]) oW (Fig. 3). 2702 W =
 Aele] BG83 R ()7} 50.0%= 7 =9k,
27 (mke])= 7.1%, 370 (vkE])E 10.7%, 470 (k)&
14.3%, 57} (m}=]):= 10.7%= 1~57) (u}a]) Alele) & =
 Ape] Bf-go] AA ] 92.9%F 2| 5} 1‘41—#&% e
Ne 1~570 (vFe))9] & =% AolE Biste A
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Fig. 5. Frequency of eggs and pre-larvae’s position of
Acheilognathus signifer inside host mussels, Unio
douglasiae sinuolatus from May to June, 2003 in
Naechoncheon in Hongcheon-gun, Gangwon-do.
U: a part adjacent to the suprabranchial chamber,
M: a middle part of demibranch, L: a end part of
demibranch. Distance from the excurrent siphon,
1>2>3. See Fig. 1.
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Fig. 6. Development of eggs and pre-larvae of Acheilog-
nathus signifer in the demibranch of U. douglasiae
sinuolatus. A, B (egg diameter, the long axis =2.09
mm) and C (total length, 3.39 mm) located in M
and L area of demibranch, D (total length, 7.95
mm), E (total length, 8.81 mm) and F (total length,
10.32 mm) located in U area of demibranch (See
Fig. 1).
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Posterior part-

Posterior part

Fig. 7. Minute tubercles on the skin surface from immediately after hatching to free swimming stage of Acheilognathus
signifer. A: Minute tubercles on whole body immediately after hatching (ventral view), B: Lateral view of minute
tubercles at immediately after hatching, C: immediately after hatching (dorsal view), D: 7 days after hatching
(dorsal view), E: 13 days after hatching (dorsal view), F: 21 days after hatching (dorsal view). Arrows of B, C, D
indicate minute tubercles on body surface.

Alsle= 4F %70+ U. douglasiae sinuolatus 1% ]9} o AFEHS slgdo) 28 30 mm o)Ak F7|dAE= A"
B2 Z7F &3 Adde dsted =ARE &l W el Aol ol Aoz veht 7|Ee] el b
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719 gl g ite] Zbake] 30 mm o] AFel 7H A ¢l U. douglasiaeol| 4] °F 40 mm o|Ae] A A ofitat
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douglasiaeo] ™, o & (97%)°] UWHl o] Al=rstelx
skl ot Al signifere] 7-9-ofl & 9Jubajel ©f =2 Akt
HEE Hed FEHGH. T4 ojuido] oubie B&
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e m2EE SYE 4
Az e

Mills and Reynolds (2002b)¥= R. sericeus®] 43
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AARENEE 58 9ol AFH oz Yehgon, &
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