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Fig. 1. The map showing the collected sites
sl = o A Al -
3HE 2n=46°12, ¥l Hehs 0. la of Oryzias sinensis(A) in Chonju,

tipes {2 2n=48% UERd=d o] gl and O. latipes(®) in Namwon. Chol-
large metacentric chromosome® $Iith labuk-do Korea.

Table 1. Comparison of measurements and counts between two species of Oryzias sinensis and
O. latipes collected from Korea. £SD and ranges in parenthesis

O. sinensis(Chonju) O. latipes(Namwon)
No. of specimens 10 10
Total length(mm) 31.1£2.9(28.1-37.1) 37.5+£2.0(34.9-41.0)
Standard length{(mm) 25.3+£2.0(23.2-28.6) 31.2+1.8(28.4-34.5)
% to standard length
Head length* 25.6+1.3(22.6-27.3) 25.61+0.8(24.5-26.9)
Predorsal-fin length* 75.4%3.15(70.5-76.8) 75(72.5-71.6)
Preanal length” 55.2+10(53.6-56.8) 58.1+1.8(55.6-61.2)
Preanal-fin length* 58.3+1.3(56.6-60.1) 60.1+1.5(57.3-62.6)
Dorsal fin rays 6 6.6+0.5(6-7)
Pectoral fin rays 8.8+0.4(8-9) 9.6+0.5(9-10)
Anal fin rays 17.8+0.8(17-19) 19.3+0.7(19-21)
Caudul fin rays 18.1+£0.7(17-19) 21.9+0.6(21-22)
No. of Vertebrae 30.940.7(30-32) 32.1£0.9(31-34)
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Fig. 2. Metaphase phates and Karyotypes.
A. Karyotype of Oryzias sinensis (2n=46)

B. Karyotype of Oryzias latipes(2n=48)
C. Karyotype of hybrid between O. Sinensis and O. latipes(2n=47)
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(Fig. 2, A, B). | Aol A} o] dMA9] Foll QlolA FEld Afolg BAFE o] F TG
%, 2n=463 97 2n=48%wol ] 45 wFdtd Zt 7k AFAEE TP 7 FH G
AT AH AN el S st BEHTOR AT o5 F obF{he] AN 4 4
FdEe] GAA 5 A 47 Al (M= 25 shte] large metacentric chromosomes
zh= 2n=472 et Table 2, Fig. 2, C).

Table 2. Frequency distribution and variable number of chromosomes in hybrid between
Oryzias sinensis and O. latipes

No. of diploid chromosome
41 42 43 44 45 46 47 48
7 1 3 3 152

Number of individuals

T3 A 1HAE A7t A A& Al 24 e FA 5 FAMEE A1) 2n 46, 47 181
48702 Yeptsd ZAb] o] 881 & 170A1F 349 large metacentric chromosome$ 7<=
2n=46°] 13704, 3} large metacentric chromosome® ZE 2n=47¢] 3704, z1glx
large metacentric chromosome ©] §1& 2n=48¢] 3t 7l A o)A} (Table 3).

Table 3. Frequency distribution variable number of diploid chromosomes in progenies of Fy; hy—
brids between Oryzias sinensis and O. latipes

No. of diploid chromosome
41 42 43 44 45 46 47 48

Number of individuals

1 6 1
2 2 9 1 9
3 2 1 6 1
4 1 3

5 1 1 3 1 1
6 2 1 1 14

7 1 1 2 30 4

8 1 2 13

9 1 4

10 1 2 11 2

11 1 3 10 1

12 1 11

13 1 2 15 2

14 1 1 4

15 1 1 1 3

16 3 12 32 12
17 3 2 6 10

3) A

O. latipes} O. sinensis®] 374 & ZAIS A &3 2}, O. latipes) 372 1.32~1.46
(BT 1.40)mmelx, O. sinensis 1.10~1.20 (T 1.15)mmE O. latipes’} @A tA =LA v}
A @F A7)0l QlolA] o] F e ME F FEHY F F0e uFe] A¢ 1 2k 4
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o] &£3h= £o] WA ukgut w3 O. sinensisE GAOZ wp|ste] AL A 14
A7 A7l AL A 24t YL 1.32~1.40 (T 1.32+0.02) mm=E F £9 72 7
&g wolx ItH(Table 4).

Table 4. Comparison on egg characters in various mating types of Oryzias latipes and O.

sinensis
Parents No. of eggs Range of SL ‘Diameter of No. brood eggs
(mm) fertillized eggs (range)
O. sinensis x O. sinensis 66(4)" 34.9~36.5 1.15+£0.03 10(5~21)
O. latipes x O. latipes 65(6)" 32.5~36.9 1.40+0.03 7(3~15)
O. sinensis x Q. latipes 24(4)" 34.2~37.1 1.181+0.04 10(5~20)
O. latipes x O. sinensis 414" 32.8~36.3 1.40+0.02 7(2~12)
O. sinensis-latipes
x O. sinensis-latipes 94(4)* 31.9~35.7 1.35+0.02 10(4~23)

* number of female examined

A BAAYA AoIM = O. sinensis®] B¢ TR EI &0l ZF 98.7%0l3 O. latipes?]
S #7487 F58 L 2 7 98.3%. 97.4% oAt 223 ol F F wujAld O. latipesE
dRoZ AHgste] wulF A= FHEH FoE&e 7 2 98.6%9 97.3°1 1, O. sinensis&
dHRoZ ALgste] wujd Folle FHEH Fh&2 4 7 98.5%9 97.6% 2 FE A 1A
e FY T WREY AFe dz B o £ Lo} F38 o] S Aol Holx] ¥k
th. ey Al 2dde] RS 2ehgol QoA 83.3%Z wE Al vla) WAl dehb F2dch
(Table 5). =3 #| 1Mhe] 7|8-&0] 0.49 0.5%2Adl v 2 2M ol A H3}A 7188
15.3%Z 37183 o] 52 tFE 3% 2~3Adel FUck. a3 A 24delA F3iF HEFH
AA YoIXE HE7F FAY FEIL 718 H 02 AHAE 2tE MAE 10%2 Jebdoh B3|
o] AAIZ QM= F olEE 7 7 9~109 2 2ojrt Ao Al 1AUE AprhareiAlR) 3¢
14~159 & ¥-3}7]3te] A A ebdtt

Table 5. Developemental difference in progenies and hybrids between Oryzias latipes and O.

stnensis
Parent No. of Range of SL Diameter of No. of brood
ents 0. O eges (mm) fertillized eggs eggs(range)
O. sinensis x O. sinensis 306(4)" 302(98.7) 302(98.7) 0(0)
O. latipes x O. latipes 303(6)* 298(98.3) 295(97.4) 0(0)
O. sinensis x O. latipes 465(4)* 449(98.5) 445(97.6) 2(0.4)
O. latipes x O. sinensis 218(3)* 215(98.6) 212(97.3) 1(0.5)
O. sinensis-latipes
x O. sinensis-latipes 904(4)* 876¢(93.1) 783(83.3) 144(15.3)

* number of female examined
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£A412) (Oryzias) % o= obAlolollth BE st 48 goolz A7x 1250 RuHAEd o
Yo 2P A9 Sdoldols FHow MEe el A¥E Age| FEsHE monoarmed

chromosome group, %9 ej%¥x o] £ E 3= biarmed chromosome group, F%2HAlo}k
o BE3l= fused chromosome group?] Al 7 & &2 & = JAtHUwa, 1986). o1& TE9] A
YHAEYE FAY 7159 AH S BAVL el olE9] BErF A 3 Z A AR AL A}
& o) Fo A B FEHI} AEA T E T 23 Fdobr|ote] 2] FA| 9} v} &
71%.9] AAA WE QA AT &S AABE AtHUwa, 19910 Uwa and Parenti,
1988: Uwa et al., 1988: Magtoon and Uwa, 1985).

$AL28]4 o} 7% biarmed chromosome®l &3t O. latipest =& vlRat F5, GRAT
B¥se oM B 3o S22 U5 st gl dAHel = 2n=482 0. L la-
tipes7} ®-¥ &3 F3UFH =9 Mz FYste AT AP HAHAE 2n=46% O. L
sinensis7} E-2lslo] B¥3t31 thH(Kim and Moon, 1987: Kim and Lee, 1992). ¥4t $A}g
0. L latipes= 2n=48(NF=70)¢ £4EIAA7 2n=48(NF=68)2 HIE2HGLE FEJL
(Uwa, 1986) 3 2n=489] P& 2= 3= $AEE SHIDoz TRt &4 $AHE 9
isozymeS Hlx B3 A3 o] F JdS FH¥0= & Jdoz FEE Hug v Qi
(Sakaizumi and Jeon, 1987; Uwa and Jeon, 1987).

o] MAse $AkE] F FL gAY R, A=Y Jl2T 2 I 0.
sinensis 2.t} O. latipes7} WA YEhGA 2o] & BFU 2 (Kim and Lee, 1992) G4 ¢ &
A Aol QoI = O. sinensist §42] large metacentric chromosome® 744+ 2n=46%] ¥t
M 0. latipes’= 2n=483 2}o]& YEMNA] Chen et al .(1989)0] ZZUF 2| SAlz] 9t AV EA
£ v Aol F AdA3tn Utk FellA A E nie} o] olE FAMIL AR og BeH o]
¥3he AMEEL Oryzias% biarmed chromosome AT O. latipes®] HF R 3L7} ol Aol
o] o] A Ex 9 A ABH 1 LS HAFT} O. latipes] 233 do] 133t FAE o
Fa 3 Y dEo A A9 Aol 33 g5 MR FYste Y 2n=46K¢
a5 AR 2318 B3t & 249] acrocentric chromosome®] Robertsonian centric
fusion
Eui=

3l =

pud

o & > fr o

i

< %3 149 large metacentric chromosome2 4 ste] 71289 4804 4602 3}
A Zrett,

5 £ ughg Fafste] AP e 2ALE vl A 1Mt F4H F 3he large metacen-
tric chromosome® 7FAlE 2n=47% %0 ol2idt A 1A e FEF9 eI Fd o
haploid4®l &, 2n=463 ¢l A 3}9] large metacentric chromosome$ ¥ 3% 23719 2n=
487 te] 24709 GAA 23l Aeta AZEHY ol dMA e 27 HAF S Wal7] A E F
% ztrEdye) #En 44 banding 459 AT A+ a7EY £ A IAHE AL
wupsted A& A 24t 2] 7oz Table 3049} 2] 2n=46, 47, 48702 T2 A Yetxtt. o
E dAH HA 2n=46Y % 9ol= 149 large metacentric chromosome® 7FA| 31 91911 2n=
479 ZA$olE 1709 large metacentric chromosome® 7HAx2l YU 2™ 2n=48%U HS-&=
large metacentric chromosome®] &3] &te}. ol2)d Aas HolA d- S Robertsoni-
an centric fusion @4+o] O. latipesol A Yot Q&S & FH&) F1 vk 28|22 A 24 )4
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Aol Al G AAtol 2n=46: 2n=47 : 2n=48°] 13: 3 : 124 2n=46< 7} WA7} v H E

L2 233U ol AL 2n=47 T 2n=48% /jHEo| 2n=46%1 Al B3t FH A Bt
S etz o] obdzt AZE Y o] e 25 MAEIAR ZAL AF7F 8 7€ E7E o]F
F& o] Ao A dAG Aolg BoFAeH ol AHfe F Fo] HETH LR FEHL
£ AMAS AJAbS) ETH(Table 4). L8]3 2 F3ke) I AR wulAAE vlus] £d 7 F3+9)
2 wghste] Wl F¢ zolE JehN A ool EAwHE AT AATH EF Al 14

B FAE RalgolM E abolE Bol ot A IMAE Artaniate] A& A 24
FAEY 23go) BAE BAI 7P &) FUHHY FEHJYE, A 3A N Aol 4
B8 glolA] e FalatA At Ao dadct. o)2d Axte 8 $-21e A%y
oA 15 FAA} Alele] A BRIl &3 o AlgEn

ol¥gt o] AWMEZR Hol o|F F T2 AH Aol oJ3f LT HHow A F e
71317} glo] BelRxg oz oW Mol v Ft AN4A F3tEUL 2 ARE A A
7 Agsigloelet AZHET) o9} v &gt AL R 7|4 £X3e X FAE] 0. melastigmat
ZukgAla] O. javanicus?| 74§ o] 58 e HidAM EASIA e olE Jde] e Ay 2
isozyme £45& A A7, A Jdele & Aleld] ZAE A7 AR eFn Ut o2
AdEs F Fol AAA Al o) A= /e F4FYE YRR e o5 st g w
2 BXFAE Yal7)s QAR FAlel 9§ X8l Aelr] 77 283717 vl u A ofe-elet Azt
o} B AT Aol A o] F Fo] EAMstE AHE WA R AFCE 2
= A =3 BEA TR A AL IHFHA 2h4M AFAAE 22 F ANy JAF
A 2AHFEE 71¥H &) A b & 2 F3hgo] ZAH e o8 Hol ApddH el
ME o] § Fo| WA HH 2F Alo|9] A A Al o3 HFo] Ay AFHA Ag 2
o] etz 7= A = et

olojl A} & w9} o] O. sinensis$} O. latipes 5 A2 HE)A o] Bk ol 3o} A
Aol oA T8 2Fo] & ER 1, FF A Al M E AR E3519He] S Holar )lo] o]
E F ERTS oMo R vrjnte HEFFELE T Ao| BEsittn Azgrt.
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Interspecific Hybridization between Oryzias sinensis
and O. latipes from Korea

Ik —Soo Kim and So-Young Kim
Department of Biology. College of Natural Sciences,
Chonbuk National University, Chonju 560~ 756, Korea

Cytogenetic studies and hybridization experiment using two populations of Oryzias
latipes from Korea were conducted in order to examine their systematic positions. In
the chromosome number of specimens examined. O. sinensis had 46 with a pair of
large metacentrics and O. latipes had 48 chromosomes without a pair of large metacen-
trics. However. the diploid chromosome number of the hybrid between O. latipes and
O. sinensis was 47 and they had a large metarcentric chromosome in their karyotype.
In the F; hybrids. distribution of chromosome number was variable among individu-
als. Hatching rates showed little difference between control and hybrids. However,
hatchiabilties of F; hybrids were decreased by 83.3% as compared with F, offspring.
Incidence of abnormal larvae was increased by 15.3% as compared with their parents.
These results indicate that the two karyotype populations formerly regarded as two
subspecies would be two distinct allopatric sibling species O. sinensis. and O. latipes.
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