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In this study we conducted artificial hybridization between two sibling species, Rhodeus
uyekii and R. notatus, and observed the morphological characteristics in early developmental
stage. The two species showed difference in egg shape having rhombus and club respectively.
The morphology of yolk of larva just hatched also showed well specific characteristics, that is
the bean chaff type for R. uyekii (U type) and anchor type for R. notatus (N type). The rate of
fertilization between female R. uyekii and male R. notatus (UN type) and between female R.
notatus and male R. uyekii (NU type) were complete and its hatching rate were very high,
71.6% for UN type and 97.5% for NU type. The differences occurred in the yolk shape of
hatched larvae for each combination of hybrids. In the group of UN, U type of larvae were
found very rarely, but almost all the larvae showed intermediate shape polarized to NN type.
Similar phenomenon was observed in the NU having intermediate polarized to UU, but
without any NN type. These hybrids will be analyzed for their external morphology, sex ratio,
the function of sexual organ and karyology after they grown up to adult.
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Table 1. Comparison of reproductivity shown in number
of eggs stripped per individual for R. uyekii and
R. notatus (n=10)

No. of eggs
- Standard Body -

Species - stripped per
pec length (cm) weight (g) inldpi?/idugl
R. uyekii 42(3.7~53) 25(1.5~4.6) 31.2(16~47)
R. notatus 2.9(25~3.3) 0.6(0.4~0.9) 11.1(5~17)




ZtAI209} WtE

0
o
ica]
i
lo
Bt
N
[
0=
m
]
w
D
'_\

Aol gt A 4712 APz Hed FEI 5 o]l APHHA 1 AHAHo| ofsfzlct F3p2 FNow
o & Fudd £ glgeorz, B&—‘-ﬁ—e‘ d Al o8 A BRG], A ESS o] mEsy, FES2 gzt
Aol & EFst & 5 FUAZ F APER g3t vk R F |9t (Fig. 1A). 34 Hgd=E7) ]9 4
F&ate] o] g3h= WS Haloleh Ao o83 F Fe A7 4.0+0.1(3.8~4.3)mm, 97 2.0+0.1
g AN R oFS R3] $ste] do] A (1.9~21)mmz & HA7steld, $EF2 AFEf]
<} “}Z&ﬂﬂi g2 7fA e HAE 78 A AR AEFoz 245 yoixl F AEFS 4R
of &3t & AP THE Bl o] 83l FobAl & 43 o]t} (Fig. 1B).
A %3 AAajBo] Al (R. uyekii £ X ;

V), Bgd=7 o] Al (R. notatus ¢ X &1; NN), 2. FAEF 3k v
ElE wAS o SUE R WTE R 2 9 20 maas 498 2w 00 B
notatus &; UN), ®ldZ&70e0)|2 mA=z 3 wzx AFL _ -

o] AePjo] wato] o] A mAE J3Fe gl A

(R. notatus ¢ X R. uyekii &; NU)<|] 4712, AA] ul
S8 23 E =] S8 wleA SRbAlele v L)
~zol=g o] gahle

"]64—'% A2 oF 20714 =27 100 mme] petri-
dishe]] 4=g3l9glom, A o] ZAe] AH T A7
A 52 5 ARk AESH zAPL obd Adg
4 BAe) v BHolEe 8 20 A )
49 10 3 28 AT A4 AEE Y 2

a S =

o= vyt 2y 33482 AT oz Aol
7F Qdelr Al UNS] Aol 7ha whol 71.6%¢]
B3 omn, Fu EHHSP ’“X*"PE =& AMAZE F-3}st
A2 FapAAt BEHEE o]H} Fof 92.3~97.5% A}
ol yvehisiet & FIAteld] 7HE&L H3gol
R & Ao (UU)E] 7ol s A=A dst
ARE HdE7g o] NNy F3Hee] Hdellx= 52%F 7]
Z3lo] FE-F¢lt}(Table 2).

Wod JiA vl=s B3lgz, A} w= Ay

Hefel fxsled o]t el E Mol Al HIEE 7]
g2 sk A A S Ss 382 AT
o] e, A 54, 3} e o] s}, 2fe] o] g
¥ 5 5Aoz AAdu]A (»l” SMZ-U, 42 o}=fejl
A ZAFSle] vkl o, g AHEA AJ2~E] (ImagesSis,

=d)elA Axlez %oaa}oa 2718 24skx Fe) v
o Apmz st

L A e vz

Fig. 1. Comparison of egg shape between Rhodeus uyekii
1.5+0.1(1.5~1.6)mm=z ZHZAS oFslA wx|ul Ay (A) and R. notatus (B). Scale bar indicates 1 mm.

ZrA|Rolo] Ao A 33402 (2.9~3.6), 7
+

Table 2. Comparison of fertilization rate, hatching rate and the rate of deformity of hatched larvae among experimental

groups
Experimental group Fertilization rate (%) Hatching rate (%) Deformity (%)
R. uyekii (%) x R. uyekii (1) (UU) 100 92.3 -
R. uyekii (%) X R. notatus (¢7) (UN) 100 71.6 5.1
R. notatus ($£) x R. uyekii (1) (NU) 100 97.5 25
R. notatus (%) x R. notatus (57) (NN) 100 94.8 5.2
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Fig. 2. Comparison of yolk type of larvae between Rhodeus yuekii (U) and R. notatus (N). Numbers of the abbreviation are

the day after hatching. Scale bar indicates 1 mm.

Table 3. Comparison of some measurements for larvae between R. uyekii, R. notatus and its reciprocal hybrids. Mean+

SD and range in parenthesis

- Total length Length of yolk Height of yolk Anterior process
Experimental group (mm) (mm) (mm) ok yolk (mm)
R. uyekii (UU) 4.67+0.15 4.37+0.16 0.96+0.05 0.51+0.05
e (4.44~4.95) (4.17~4.76) (0.89~1.03) (0.41~0.56)
R. uyekii ¢ x R. notatus &' (UN) 4.10+0.19 3.76+0.21 0.68+0.04 0.29+0.05
' ' (3.86~4.37) (3.48~4.14) (0.62~0.74) (0.20~0.35)
R. notatus $ x R. uyekii ¢ (NU) 4.83+0.34 3.81+0.14 0.75+0.03 0.79+0.08
' ' (4.26~5.35) (3.63~4.02) (0.72~0.79) (0.65~0.92)
R. notatus (NN) 4.06+0.09 3.88+0.18 0.72+0.02 0.57+0.11
' (3.96~4.14) (3.64~4.04) (0.70~0.74) (0.42~0.65)

3. %3 Aole] 54 iz

28 2% A gele] Aelr W AEA)} fem
4eh ol S 9 o Fohelilan AL 2 U
ow, 8} 249 Fol7k Al Aol dEF 2R
Hefolgich. #3) 29 Folt ] F47h A Pel
ahel kg AE71% 2AS) B el S el
49 Fol= AE7%} 2577} A9 4wl YehiA

oL ﬂ%iU}(an. 2, U0-4).

3
3 mees YL 2EC T VRN
A2 245 ok 7hee] Ax 2 PulE wich 3
FEas Zgele] wlal tha %A defih B3} 2~
49 Fols ST ARG e} A FA9
o} (Fig. 2, NO-4).

&?& rlr

wAA ) 23} Aol Fig. 33 o] viehgeh. miA
UN#] Rsbatel 27k4] f8o= vhebeh UNES)
HREe Aolo] TR HE GHRR| olFon =
A EFE o, I SRR Jhedl AAREAR AH
ARE-E OB FE$H, A8 A2} o} BT Tbe
ARk A o] AP FE FE7] o] A4
o2 Wshgin}(Fig. 3, UN0-4). o] A7wolA] Solat 4
e o} HasiAnt Az A1) ApelFel e}
= A el sie (Fig. 3, UNO).

A F NUFS Aol & AE7)7 7hea A
o Tol e AR, b BAT edRel B
%*}:a Az 24 QR AelAE FAA =9
2 ngow uko] 2ol wel A7) xpe]Q]

r[o

1y

o

=

% B.eit}(Fig. 3, NUO-4).
)T FeIHel Aol AZANN = eht AFZ



2tAIZolel wgEHo| BES £7|wA

dm

A 343

Fig. 3. Comparison of yolk type of larvae between R. uyekii (%) xR. notatus (¢7) (UN) and R. notatus (£) x R. uyekii (¢)
(NU). Numbers of the abbreviation are the day after hatching. Scale bar indicates 1 mm.
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