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Development of Egg and Larvae of Bitterling, Rhodeus spinalis (Cyprinidae)

Nobuhiro SUZUKI

Abstract

It is well known that bitterlings deposit eggs in the gill cavity of freshwater bivalves. After hatching the larvae
stay and develop in the bivalve, until well-developed swim out from the bivalve. The development of the bitterling
Rhodeus spinalis is surprisingly few. This study attempts to clarify the early bitterling ontogeny of R. spinalis
collected from Hainan Island, southern China. The development of egg and larvae of R. spinalis was observed under
controlled water temperature of 22 °C. The ripe unfertilized egg is nearly elliptical shaped, like the egg of R. ocellatus
which is elliptical, and the yolk remains a opaque yellow rather than a pale yellow color, measuring about 3.0 mm
in length , 1.8 mm in breadth. R. spinalis is shared a pair of wing-like processes which the yolk is anteroventrally
convex with other Rhodeus larvae during the advanced stages (i.e. 12 day-old). The anterior part of the yolk sac
found in hatched larva of R. spinalis has plumped up, unlike other Rhodeus larvae shaped like an arrow. The larvae
began to feed, when larvae reached the free swimming stage, so that larvae emerge from freshwater bivalve in the
wild and the dorsal and anal fin rays are formed completely from 26 to 28 days after hatching. The time of the
formations is later than other Rhodeus larvae (i.e. 18-22 day-old). Melanophores on the dorsal fin aggregated at its
anterior region become a black spot in juvenile stage (i.e. 44 day-old), and the spot is true round-shaped unlike spots
of other Rhodeus larvae which are ellipse-shaped in R. atremius atrvemius, R. atremius suigensis, R. notatus, new

moon-shaped in R. ocellatus ocelllatus and nearly rectangle-shaped in R. sinensis.
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HrEE N RILFIE O B9 A3 5 Rhodeus J&D 5
I, R. ocellatus, R. spinalis, R. sinensis (= Pseudo-
perilampus lighti), R. hainanensis (= Pseudoperilampus
hainanensis) ® 4 FENH 5N T w5, R. spinalis & R.
havadai V¥, BB WC O ASMH T2 3 hTwib
(Oshima, 1926; Nichols and Pope, 1927; Lin, 1989; Arai et
al,, 1990). Arai et al. (1990) &, ENZABRFEET XY
7 BARLEMECRE SN T AEREZREE L L,
R. hainanensis % R. spinalis DRIFEER L E LT N7 /N T
Y raOMHEEZ21:. LT, R spinalis DF% & L
THWONTWIEA T S NT Y F T R2FFED R. haradai
O E LTz,

Fikt (1969) WXHABED Y > 28 %, £7-WH (1939)
X, FIREEREDS FIEIZOWT, ThZhoffe 4
W EHRE L TWwa, ¥ I8, PORTHREICFINT %
TR EMEER > Twa, 2L T, B X MFARIZIZIZHE
BICET 2 F THERNTRE LRI, B oFHL T
— MR FEHOMEMA D L S WCHHAEEHIC R 5, 207k
O, WIHADFEETEREOEGH LB XN LG E L v,
SETIIMEINT WS Y F THEOYIAFKE B DHEG
REEE, NITRBL Yy —VOHRTHES® 2 HED
FcHWSNTWS  (BHR, 1984, 1988; &K« HELA,
1984, 1985; Suzuki and Jeon, 1987, 1988a,b,c, 1989, 1990a,
b, 1991, 1995; Suzuki et al., 1985, 1986, 1989). L»L, R.
spinalis \ZOWTDOYPRBEREOFRE X TbILTwix
VW, 22T, SEIFALERIC X 2 XEOWIAFEEERE
S IC L7z D TS T 5.
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EEERLL, NEREAM» SHOE2EL TREHAT,
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FHEADFERRES Figs. 1,2 (B~K) @R L.
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U, UNEETERTH LRI RN % {, L RxHs, &
RIS & D 1 5 OUNE B3R £ TS MU E, 2
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(3) 6 H# (£F7.69mm, Fig. 1D)
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(4) 9 HEs (£FK8.21mm, Fig. 1E)

Z QKA F Tl IBk skl % 2 U TR oS AR I 52 8
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5223 PR ZIE-> THEE\L 2 £y v — VAT
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(5) 12H#s (££8.38mm, Fig. 1F)
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BEt xS S/ 5, BEERIZ S S I FE L CHIA I fH
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BHHOFfAZ, HiEr52 2 cMAL7cEZ £y — VA%
AR LT, 9 HES TR 2 L EBIRE 23 L T w»
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Bz, NF%E L U7-AROHE OB EiBULIZIZRED EH
W25,

(7) 20H#H (£58.55mm, Fig. 1H)

BORZGER TG T H O 25 L TIHAT 5. Rigics
7= URRHEL T, v RIZBAET 5, ORI
T5, BERmIEEEZ5ETT5. BEOWMSFERE (1938
AR) NHIET 5, BAaaRREEERL, #icicBEmRE
L, UNETE L, BXOMERHOTEOMERETICH > TH
A E IR T 5.
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Egg and larvae of Rhodeus spinalis. A, unfertilized mature egg. B, newly hatched larva. C,
larva of 4 days after hatching. D, larva of 6 days after hatching. E, larva of 9 days after
hatching. F, larva of 12 days after hatching. G, larva of 18 days after hatching. H, larva of 20
days after hatching. I, larva of 22 days after hatching. J, larva of 27 days after hatching.
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&L %%, MEIHBERCIEN S, BEAREIZS 5T
2L, Fric TR LT 5, BRI R
FHIZR0Z OIRFHFED &1 5 LSHE & THEIS O I3
N2, ZOBBOFAIZ, ERaES (EWEA) ORE
Ty Y —VNRIERT S ERTE B L1k 50, K
ik 2 EREEAT 5.

(9) 27H# (£59.39mm, Fig.2])

Y« B OMEBIXIZITAEOEHIC 2 5 (g
$313-15, BEEWSEII14-17), BOOEIZ S 5108
P, FiCBEORSG IO EET S, WO RO
HEOPIITE L SBEHEL T, 5§ 6 WM& TOBERTS
WEAGLT %L TZHARRELBORVLEAERIIE
PR 5. EERHI% 2T IS LN D, ZORHOFA
X, BEENT 2 2 e, EEMORETY v — v ARk
T 5, PIFIIMEEOINERENICLREET 5. (FRICHK
DOMFRROMEGER 252 5 LIBT3, ZORHICFA
AR L CRE ZBIE L 2.

1) 44H#& (£F11.45mm, Fig. 2K)

FraEPHREZEL, RRAIKBLIZCD 5, HEFERE
PHIRT 2, MR ENHIR T 2, ARk
2%, WEEDE 1 IG5 5 6 IS £ Tz h
REMamFERETS S ICBEbEEL TZoRIKIZIZMEE
275,

1) 71H# (££15.76mm, Fig. 2L)

B LR THEFDOEREIZ S SICEL %D, FEIIRE
LIRS %, g - BEmiEms b IR O EB i 5.
BRI H S 2 > TR TR
T2, BrELEHRCTL2E2E S (MTIRBHITENE).
L8 DIRG D IEIIINEIT G 25T T T 5., g ORI

FiCIAEORESHEL (BTIRAER), TRk
% BOGOKREHE OB b HatRicEbh S,
N o RIS D B BRI &5 3 R BEGED» S 5, 6
RS £ TS 5 BEGRIER L THEREOM AR
R %.

N FE T Rhodeus spinalis O52BIVEH L OFBERE
WOWTOWEFRL, FH, ZNS5IKDOVTHLEMITT
5 EMTET,

SETIZHoNTWE Y > THEEID Tanakia, Rhodeus
B &L O Acheilognathus ® 3 J&OFEF L OHFE O 52201
X, EETHEM T 250N, ¥ ET O 3 HERICA
S5N5 LD ICHHEICHBI TE 2 IZ ETRENEL 2D L H
% (8K, 2004). KEDOTAINDOEIZ, HFEErEL T
BY, =wiR2/NF ¥ F T Rhodeus ocellatus kurumeus,
¥4 27N % F 3 Rhodeus ocellatus ocellatus D 5EZIF
WHELILIEETH S, £z, BUTZOELINOERH]
W B W IERPR O FER 2 b - 7o 88k T H % T,
Tanakia BOSEFIN L FBL T3, 20X 5 5N
DFEFEDFE L L, THINDIERED Rhodeus J& & Tana-
kia B DTFBEREMET 2DICEMEEEHEZ 5N
5.

k72, ¥ THBHBEOBEEROFRADOERIE, R
FHEBREMET 20 ICEMRIRELHEZ 5N TS,
\Z, Rhodeus |&DFEIRZE X, JfEZE LOLFE L
XN Twa (Akai and Arai, 1998). F7-, ZODOFHIZ
Tanakia J&\Z b EEE T 2H & &2 S, Rhodeus |& &

Fig. 2. Continued. K, larva of 44 days after hatching. L, larva of 71 days after hatching.
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Fig. 3. Larvae of Rhodeus species. 1, Rhodeus ocellatus kurumeus. 2. Rhodeus ocellatus ocellatus. 3. Rhodeus atremius
atremius. 4. Rhodeus atremius suigensis. 5. Rhodeus sinensis. 6. Rhodeus spinalis.

Tanakia J&OITFHEBROBHEE SN TS @K - HILA,
1985). 22T, §% CIXH S TS Rhodeus J&DRHL
EHOFABOFRER Fig. 3 1CR LTz, Rhodeus spinalis O
IHMEEZOFAOREIL, FRGEN L FHEZELTBY,
Rhodeus BOF %2 X< HobL T, LaL, i
FED RIS X AN & S FAEL, KILKREH 2
MCBIED Rhodeus BOMLEZRFHOTEEOENL L b
—HLeroTz.

22°CT ANTIHCEH L7 5E, ARFEI326~28Hiin T &
Hopo@gEH L CHEEKHIcR 2 b0 eFEz oz, 20
R, Rhodeus |& O M T, AR OKEFET T T
18~24 Hih CH BiEkIAIC 22 2 ($57K, 1984; Suzuki and
Hibiya, 1984; Suzuki et al., 1985; Suzuki and Jeon, 1988
a,b; $87K, 1988; Suzuki and Jeon, 1995) DKL T, A&
O ZOHEIZPLPEL, L5 Tanakia JEDOED HH
WEEHAO Hills (85K « HELA, 1985; Suzuki et al., 1986;
Suzuki and Jeon, 1988c; Suzuki et al., 1989; Suzuki and
Jeon, 1990a,b) ZiT\>,

INETIHADEEDOLTL H 5 Rhodeus J§ DIEIZ
W, B L CEREICHEARBT E L Idn 5 BEOEENEE
3 %. Rhodeus spinalis DFERIEIX, MEEZEL, Bfa
FHUHE D ARITE 3 IS 55 5, 6 /3IEKkEE T
AOEIGIIFEEEIGEL RV, =y RN TFyFTES A
VINZ 8 IOMAMOERBII=ZHAR, vx¥=%
73 Rhodeus sinensis DZNIZEFFE T b EEA
BRI OSAITE 3 TABERS D 55 7, 8 FIKERSET
S ORI IIFEEKICET 5, LT, A€ NS
J 3 Rhodeus atremius atvemius £ AA 7 ¥ =% )T
Rhodeus —atremius  suigensis B X OV Hh 7 ¥ =% >+ I
Rhodeus notatus OHEABEDIEREE, B IEWHET
WL b BAGEIIEDOSARILE 3 NI, 55 5 4
RS THMOBREIIEREEIGEL 2w, 2L T, Wih
DETHRRRIC L & 7% > THARDOEN—EICK 2 DI,
eRl2mm &R TH 5. @R, 1995 AH, 1939). Abf
92D Rhodeus spinalis OHEAFEOT b £EH12mm T5
Kt 3., choD I En» s, Rhodeus spinalis OHEAHE
i, W BT 2 BEOROSMERENRED 3L &
UHERICEL S 223, 2 OFEIEH v XD IdEME
IHOWHETHZ2HTHINOREE bFRIITE 25D EHZ
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