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RE T 1994—1996 F, 53 RIE BB EFE R HE A8 (A ) MET LS AR BMS T
EHREALTEN 35 B 6ERG, R B EN TR 7 REYR KN, FAL
KREHEME Z RIS RART, NTIR SR RET ZME&E T8, EhHRAERTRE.
Giemsa ¥ 8, 15 FIMEFZ R B 5K, IE% KR B4 A Y e 0k B, 3347 e R D A R0 1Y
SEAT. GESRFRWL, F BFOUME R B T RRAIIE % ARG S £ BN Ol 2n = 48, B H 48t
BI 48 ko HFE SO . BRNF= B, FENBEEREHEER, BMEEN 24 £mEE
YRR TE MH P S-SRk ERA-HEMIRER, BZEE RTINS
FHEH 98%.
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AEMRABTHIHRET 50 £, EH G R 40 £ 4F B & B R & (Hollebecq et al,
19865 Nagy et al, 1978; Na-Nakom et ul, 1993; Pongthana et al,1995). REFREHRKE
KM EKBENRCIG —EHE (RIFIL 1981, 1986, 1990; # —H %, 1982; R & &,
1983; FIFZ® %, 1983)  HA X P EE KALBZ L EHNTRMMREL D, FHHREE
KR AE, EhETES AR, RARRNEFME. A0S A TiFHFHZ
REFHWRAERZHE TSR, U S A REZARETERBEEHIR
RABLAKHE.
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LT 19941996 FE @17, N LIEE W 3—5 & X F [Paralichthys olivaceus (T. et
S)IFEES A B gt A0 6] (A 8) MMEXIL A AR RS FEY.
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AN, BT 30W EHNRAT T RS 3min J5, 5 RIS 8 25 BROF 715008, IO — /N ER4T 20
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4min F A 0—2C B985 K 2%k ST L2 45min, RGRAER 8K PHRT, £ HTRA,
1.2 REESESSH

¢ BB LR 133 BURL IR 3 56 4R 6 o B B BR BE 100—200 8L, HR R ML ST R
K. Giemsa Yo fa, @48, 2 100 M AREM R AEP IS BHBTRAETH. &
Mol 10 M EiFay 2 WA T B . B I, Bk 8 fr & 4% Levan (1964) .
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Fig.l The metaphase chromosomes of haploidy and gynogenetic diploidy and its karyotype in
Paralichihys olivaceus (T. et 8.)
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NF = 48, BRI N 48, &M A mBE Lk olk, F -SSRk 5 - HEM KSR (R
D). ZEXTRA NS, WE 7 101 NP sRA, Kb 2 4Rk 45, Bl 2n = 48, K& 99 4
HEAEERS R R BIR R n =24, B EL A REAEK ER S EA-HENK
iR (B 1:a), TESSHHD, WET 103 NrhBasr WA, 285 86, faEx i 2n =
48, BHNF = 48, R a8t Y A E L S ik, EF -5 Lt E —HEM KL R
(B 1:b,c).

R THMHBEZE_FE EE_EERAFEHRBESHT

Tab.l Chromosome analyses of gynogenetic diptord, normal diploid and haploid in Paralichthys olivaceus (T. et S.)
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6% 118 EHHERPET EHEKPEE 0—2C @K ¥ 4k FL45min/s
FiE®EKTHE
W22 5 R 100 101 103
PRRERE S8 438 24 48
Y 4k fE n n 2n
g3 48t 24t 48t
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AW FTAS B B9 S BFIE H fE AT K 48t B 48 S ERE 4 S K, 5 X # (1994)
M EE (1995) B R L5 RAM,; Mo AL ek B AT SEREZARENE K
WE, NEBSIERRE. TR T FEsBEEY EAZELHEER, =
EEHE LML ARG (NER, 1994). SEHFH—FHITREERBRESHUR, 7]
BREHEER.

ANLESELAMBLAENTER SR, AP S E F OB EBaEE. A
WIMABE B BEN FRE RS, AXE T EHRELIENEE. —2ABREYRE
EMETREN T HEIN FHERAE: B ERIENIF7ES — KN ki,
AR E— NS EBAENNMEERF R, B TRA —EROQKA BBAREETKE,
AL MEARERE, D AER YR EER T REEEM (R WK, 1991). #EHEA
B F—B7ESE — KD A5k, BrAR G Ry Z LB k. ATRE
Xt 5F ¥ N ARG B R RE B2 1T A R R, (S ) IR 0E, (R R IR TR R F .
BB I F 233 ¥ 1k 5 (0—2C ) XL 3 45min, B IE 758 M RO HEH, ZHETI f ER R
KRR —-ERORAMGEM AR T HERGKRA, BIF-A T HZ 54,

IF 6E0E B 0 g2 AL R XX/ XY T, B A S & B 3 AF i 16 40 BF 50 FI4RGE (Ll AR o —
%, 1990; L A% —, 1992; Tabata, 1991). ZEMEMFEE (XX $-XYS)WIHFRL T, B 0T
HIF &KX ROk S AT REERE, BEZERMY AR EERE& X Rk, £
Rt LAk, RN R MM,

MAE B xf B 1T BT RS RE, BB RN EFEN 98%, F 2% WIEH
e, WA R OB TSRS R KIS, UBT SR A4 HA TIER &



1 # X EE. ANLE MR T T EFE U AR R % R IR 71

K, AL A T AN IETFRUTIEET 98%. R A AR KRBT FHZEET 4K
B FEET 100%, XATRERLBRRMEARERN., FHit, EHREEEZLET _EENFH
SHIKF 100%, B 5 B 11 BAE R FIRF] 100%, 4670 FiE Y H IS FEE, AR E
HMRIRE R RAR R S,

H &AL F A Hertwig A MMB KT UL . CHIF S LT AR A THBERE
BRI (BREE, 1983), HHRMALFME., ATHERE LEC R NI LHFHHEAR
Z—. BBKE FREEREFIRMBEEY R, RaAT 2 UM R M, KERSH
BEMAANS TUBVAR AN EEALRAEEMMRSENALEFEER L
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CHROMOSOME AND KARYOTYPE EVIDENCE OF ARTIFICIAL-
INDUCED GYNOGENESIS IN THE OLIVE FLOUNDER
PARALICHTHYS OLIVACEUS (T.ET S.)

LIU Jing, YOU Feng, WANG Xin—cheng, XU Yong-li, ZHANG Pei—jun

( Instiute of Oceanology, the Chinese Academy of Sciences, Qingdao, 266071)

Abstract Since there exist obvious growth differences between the male and female olive flounder,
i. e, the female grows faster than the male, and the number of the female is smaller than the male,
the production of the olive flounder is limited. Gynogenesis is considered to be an efficient method
to solve these problems. For this purpose, gynogenetic induction of the olive flounder was carried
out by cold shock 3—d4min after activation of the eggs with sperm which had been inactivated with
UV imradiation during 1994 to 1996. The normal diploidy, gynogenetic diploidy and haploidy olive
flounder were obtained and cultured under normal conditions. Chromosome samples of the three
groups were prepared by air-dried method. Observations and analyses of chromosome spreads show
that there are 48 acrocentric chromosomes in both normal and gynogenetic diploidd. Their karyotype
formula were 48t, NF = 48. In haploid there were 24 acrocentric chromosomes. A secondary
constriction was observed in No.l chromosomes in all groups. There was no obvious difference in
karyotype between normal and gynogenetic diploids.

The sex determination in olive flounder is of the female homogametic (XX) and male
heterogametic (XY) type. Manipulation of such a system using gynogenesis gives diploid fish that
are both genetically and phenotypically female, because the homogametic haploid gynogenetics is
produced when the irradiated sperm is used to fertilize eggs, and diploidisation of the gynogenetic
genome is achieved by temperature shocks. The present study also shows that the induction rate of
the gynogenetic diploid in olive flounder was 98%; elsewhere, it was reported that a 100%
production of all-female gynogenesis was obtained in the same species in Japan. The failure to
produce 100% gynogenesis might be due to the limited conditions of treatment of sperm. By the
optimization of inducing conditions, the results may be further improved.
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