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LLEi & (Crenopharyngodon idellus) EEA, 88 (Cyprinus corpio) AL ABITALTIZ,
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Ko —HAE 24—73 ZIRLHRE S MEAE AT R T EPAY ZA M E IR 4 R
W ERE R FENEE AL AT ERBEABNEELE; RaMEERLs
NEERAZN:ELBRIBURERT, TRERMEREAEARKZLHERERRE,

X@iA  EGRIFEER,AEE,ARS BKAE, EEAT

EABANTHRZH, BHSEER ERETREREENIARC B LA gL S0,
B B 2B Kpookanoecknit (1956) ZE#ERIY Alburnus alburnus X Caspialora
kessleri pontioa NE BB A BEMEo 1968 &£, X IR G ——& 8 (Nemachilus
dorsalis) X Bilg s (Schizothorax pseudakxaiensis issykkulir) RV RE—— Leusiscus
schmidti X Diptychus dybowskkii B R BIR; #H, Hukomokun (1972)M3 ZE4r
BRE (Scardinus erythrophthalmus) X )€ (Esox lucius), BR# (Carassius carassius)
X WeF (Leuciscus), Bl X LR A B ME SRR TR, Stanley (1976)H Z£
BATE(R)XEA(I)NRZ PR RAS K. EERBEMBRATNI &, 1982 4,
Beck & Biggers™ RIMHEANBERMATHEPHEZEEREM. HRNREFEFH1980 £
WRBTHEERME G . BRERNIMNFEEMLERRET TXIMTIENHE, HiE
SMEWLEER BEEENERRTERARERERRIGRNES EE. ORERLKN
RPN Y, HRFTHREREA D ITEE o

ATHEHEERARAHEEURHABERERBE R ENEATIE, AXKEE
F R REARRFEBETRAKNARERES TR AMBRE BOLEMR. X—T
EAREBTHARRREM TENRATHE, MEASEaREE TERREBHTE
% F e Bk BEo
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REAEGUREENRA GG E IR G LA N RANER NE AT 3K
AMERETAFERART. A LRH-A BREBRES# . EEE, FBNYEATA
FESF 25 PR LURBUR B I U BREAT A T o IV AR IR (25— 26°C) B LK
Bk, TR R RO
: BRI e o AR B il 45 3 DU AT R B9 05 Bk o IR IR R B 2 IR R rh S R P R 50 #¢
EAWZEIRA 0.25% BRERMNLINR FOKIIEEKLE, 0.075mol/L KCl #EKE, R
JREE A VB o ENF RS TR, RS, BWh Y HAERTRE
BB BOK, BT g G AR REE R B LLIE 3, #% Levan(1964)™ HyZL A {5y 4R
T AR o
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1. 3%

B 1983 ETFI AT T 2 IR A3 5% , 45 0k FIT 250 O 4 DA 10—20 T8, {EL 495k
FER AT IR RN NIRTS 28581 BANORETE TR BT
R R F M. Hof Y H LR 10 A2 o

2. AEFNRAZEKBHREHRERAR
B gt  H RN 3 A T 53R = (19800 R B 22 % (1980) RIE AU LS
REXRMER. WHANEAKRANBERANENGE 1,H 1.2)0

¥ 1 WEFHREHLR

Tab. 1 Comparison of chromosomes between parents

B phi
o BEEHE Poriiniton
Species (N) of haploid
M SM ST and T

Grass carp 24 8 16 ‘ 48

Commen carp 50 6 20 21 76

| Bk REY 24, BT RG EKBE % 50, RN IREA TR DR R &
BREE (In=24) 51, HAOmag G ak LS80 RSk, 2 a ki B RAR—%,
B EE 25—73 (F 2)o
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DA RAR A B RATGBR, LRSI T RMRENOREERAR. Ba k. -

24 MY tksy AB B, Hh A EE s AAREBELA (M) Refatk, BAEA 16 T
M 2255 (SM) Rtk , T AWIRME 28 (ST M T) Hak(E 1)o dEBAKKY
50 Mgefafksy AVBLC 34, AHA 6 MhEELA (M) Hefatk, BIHAY 20 MIHE
Eezi (SM) Yefafh,C A% 24 MRBRUEEE 2 A (T f1 ST)E 2)o

BE 24 A ReaknEiae e e W Esanfed, b Eakne s Rikmk. &
3 B— R RS HEAR, BT BT A 24 RE EA, 1 A oREE, §L 1 VTR
B et R B LIS BUET 3.25, W I B 2 S et ik, BREMPTISH, HNEai
AREXMEENRE K. B 477 0 — e BNy 3.13, TREkEE;
“ 0 73 R — AN AR EURERE R BE 8 5.806, T LEFEBUHIR /1N, 26 1.01, 552K fa 28 A k4L
RUEL AT e, W SR R E 8o B 5 RARMENTRAKS BA, AERSNEITE
KERRENLERESDALURIADHE N RFAEBEERH A0 ak, HE
# KA e R R BRI I 22 A Gk, AR AN AR I 2 2 A et ik
ROBEZSEE. XRUEE ERRE ELBIREANDEENLR K. B,
JEREfE RN MR DI B A 24 M hoh E RN S A 8 R G R e g i (5 2)o BT
BRREASNEIERIE, D10 G52 1, HitEREENREKGLIILER -
5%o , T P75 5l 45 B €5 PR AR A SR TR B B o
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Tab. 2 Karyotype comparison between different hybrid cells

NRBiE PR LA TRELAREK | DHEREEELAREEK

chromosomes

24
25
25 16
25 16
26 ' 9 16 1
-53 - 13 29 11
54 18 25 11
69 22 34 ’ 13
73 22 34 17

16
16
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3. EMBAEE

— RO T, B BRI, E 90% £, THRMIEKRIEL RS 2ES
BH B, B, KB, E2RARBREY. "TRREENNARMHN AF 10—
20% HYIEEERG, KB EE TR EEH BN, A HH ISR O By KSR ks
e, RAERABIBR B RERE ERAEREE N Ro '

MEIEE ERENERTUEFH, EARNENEREFEREHEERK (F3). K&
£ 25°C EAN, BZHERBRE, @ EAR 3 MY Eh. BEZMERLEANAR 21
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/N 31 4%, BRI 56 /NN, RMMIERGRUR B EBERE AR T A, F 21 /N 54 5o X
MELT, ENEEREARNIRETENRAEAS MAKNBEER. Hikikiax &
BEA GRS AR R A ARZ R RIFREEERNERRE. ‘

®3 ¥ EELAHNERETEEOEBRGKE 25—-260)
Tab. 3 Comparison of rate of embryonic development in grass carp, carp
and their hybrid (water temperature: 25—26°C)

MEREXEREXETREFSOR@EE: 2D
Time from fertilization to each developmental
RERE stage (h:min)
Developmental stage
L e ‘ WA
Carp Hybrid Grass carp
z:cﬂéalﬁ 45min 44min 45min
BIEH . . .
Blastula 3:30 3:19 3:13
R4 5:40 ~ 5:09 4:43
Early-gastrula
i .
Middle-gastrula 6:45 5:18
Eipwe i . . .
Late-gastrula 9:15 7:33 7 6:28
MZ . . .
Nerve embryo 10:40 8:22 7:08
WY 8 B3 . . .
Myocomma appearence 25:40 9:54 9:13
BB 5% B 3 . . .
Muscle contract 33:15 16:04 15:37
ki . . .
Hatching 56105 21:54 21:31
v ./\
it 114

LB BRA RN AR A, IR L KRR TR PP ML AR T R BT A
WBRAA 2 AR ERNA HTERRA RSB MBI LT DURRE ) 5 & TR KR T
T o M SR R bR &, (A RERE JFh AR AR IR e P RN B RIR B AR B AR —, Bk
%&E%%%ﬁ%xwvﬁ,ﬁlﬂjf"ﬁi@@&%@Eﬁééﬁix%‘?%%,%E%ﬁl&lﬁ&%%iﬁ@i?
BEERNRMER.

HTHEES RAHY, AfEIANS —fERRRRE lﬂ:&ﬁﬁﬁmé%ﬂ o IR
B R SRAB A , B0 A8 B R T R 6, ORI M B SRR, BB 4
P IEB R B B ko Stanley (1976) A ﬁﬂ%@&k%‘f‘%mﬂﬁ%ﬂ%m KR
ﬂEKTﬁEH’J RE LR TR, 885 A R ME B A o
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—RARNER REREXRER, A, B, @ERKTIAR. AHRMR % &.
Stanley " Z HE & ERA, BIEXABRAEBRIRZMH, MRIEHFVAXAR K
BT #ZZEKRE. HRXMRENERREBo

LESTAHRARGENER LA BEARERE (Corasus auratus gibelio), FRHY
(C. auratus langsdorfii), PHBEF $ttR (Rusitus alburnoides) F1—FhZEPAIINES A
(Poecilia formosa), 60 LG, WEBRELEETARBREBIET KBENMR, 3
FIASEMEATEATBREZE T, BN BEHA KT ESRYERE, il
MARM R

H M Kpenkanoeckuit (1956, 1968)%% 43 BIZERLE], WHRHAIFRZhRAMERL &
BRLUE, Stanley (1976)") XZEH MBRZHREBTHERLETHENMEREEA A
MRIFRE 2 BRBEREHEARN 1 EBBAREE. THREBREREFAHAENL, Hik
NN, FIRARZNTREF AR EATHRRE - FIITHT e MRARZHT EER™
MR E A B R YR, TEA IR ARIRERE B KE. BOKIImSE 5 3t
TATIELE, DR E a4 SRRt o

3.EEBMGFESEH, M AR AR AlESEEREMEREHRARRE, HaleE
ANEFEERNEREMET KEN L. AWEREAREEHTECROMERNE
MR AN R AREEREF IR ANHEEF ARG ERNIRETH. ZRREA X
KB TREEFROLE, M T ANWERERLE, 8 S BT 28 J05
FIEIT NS B 650K Ojima (1986)8 & 3f i FA4H Mumh &5 R K fa O TH4R fn %
FERAREHRE T HMARR. X—XRAERD N TaRBEEMRBETH T,
B SFE R TR R E A REE THEIGEM

RIEE, EEAMRBDRAEBEOREEZIEALOANEERMAKES, Hit
FeMan s R T OB D RIEER afk, MEANREKNLBRET kK. XRHARER
RMAARER LR P RAANERARMEZEFABRER, MnXBIEEELWE
o '
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STUDIES ON CYTOLOGY OF CROSSES BETWEEN GRASS
CARP AND CARP —ASYNCHRONIZATION BETWEEN
NUCLEUS AND CYTOPLASM IN DISTANT
HYBRIDIZATION OF FISHES

Ye Yuzhen, Wu Qingjiang and Chen Rongde

“(Instirure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

In the artificial hybridization between female grass carp (Crenopharyngodon idellus) and
male common carp (Cyprinus carpio), no hybrid embryos survived to hatching except a few
gynogenetic grass carp and androgenetic common carp. ,

Comparisons of karyotype and embryonic development between the hybrid and its parents
(grass carp and common carp) showed that the chromosome number of hybrid embryos vari-
ed considerably, usually ranging from 24 to 73. Most chromosomes of common carp were
gradually lost and aneuploid appeared in almost all the hybrid embryonic cells. A few embryos
developed by means of gynogenesis or androgenesis. The difference in the rate of embryonic
development between grass carp and common carp was distinct, and the characters of hybrid
embryonic development were much closer to those of grass carp. Asynchronus development
between plasma and male nucleus may be the cause for the continuous loss of chromosomes in
the hybrid cells.

Key words Distant hybridization, Aneuploid, Incompatibility, Asynchronization, Gynoge-
nesis, androgenesis



I

HRAEAF AR

S

FahERRNERETRE — L RBER

.
.

[ WELE

dieo wowwos projdey jo adAjokzey pue aseyderspy

T H B S ch Y R B

.

T

T

‘dies sseid

SRR EE B

projdey 141




Sk ﬁﬁ(?)xﬁﬁfé’)%ﬁfé‘%%ﬁﬁ%ﬁ%*ﬁﬁ%ﬁ S H‘Qﬁﬁﬂ@ﬁ:ﬂ HA(Q)X FibE
(oM KRR IR K B ph i b 403 244 !
3,4.Metaphase of hybrid embryies after cross between grass carp () X Mirrow
carp (o), arrow €47 47 indicates chromosomose of carp; 5. Metaphase of cells
lossing chromosome in varying degreer after cross
g between grass carp ()X mirror carp (oM




