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Jab. | Comparison of time sequences of embryonic development in Cirrhinns
molitoielle, Sinilubeo decorus tungting, Sintlabeo decorus decorus, Barbodes denticulatus
denticulatus and their hybrids.

\\ ERAE Al (K| WEE(P) RN | HEB(G)X | BREE(D)X | #ESE() X

e T A0 | BAaCRIY | BAa(R)® | ma(R)® | wies(f )
4 Vi i} 4% it or o

o=t Rk (min) | (h) { (min) | (h) | (min) | (h) | (min) | (h) | (min)
LR S TE A 0 13 ] 335 0 45 0 35 1 30
AP IR e 1 14 1 10 1 15 1 10 3 20
FANRIZL 1 31 1 42 1 55 1 25 4 50
= me 1 59 2 34 1 33 6 20
SR 2 035 2 18 2 05 8 50
RER 2 25 3 4 3 0 2 02 14 40
i R e 3 05 3 52 3 15 3 0
FHpmeimen 3 25 4 50 4 50 3 17 19 45
EEFLE D 6 30 6 40 6 37 4 34
e R 8 0 7 40 7 35 6 30 30 20
R A § 15 7 54 7 44 (32
B Re 8 55 8 21 9 20
BRI 14 04 16 30 17 45
i i) S0 15 34 17 40 19 15 50 20
AGRCCHVS 29—29.4 26.5—29 27.8—128 26.8—27 18—20
FEREEH AR 435.8 EH 191.23 EERE | 537.08 N 956.27 BN

(1) Self crossing or hybridizations (2) Time after fertilization; (3) Developing stage; (4) first Cle-
avage; (3) 4th cleavage; (6) 6th cleavage. (7) Morula Stage, (8) High blastula stage. (9) low blastula
stage; (10) early gastrula stage; (11) late gastrula stage; (12) closing of embryonic pole; (13) embryoni€
boly formed; (14) eyefollicle stages (15) tail bud stage; (16) heart beating stage; (17) hatching stage;
(18) water temperature during development; (19) total heat required during embryonic development; (20)
Mud carp self crossings (21) Sinilabeo decorus tunglingd X Cirrhints molitorella Q3 (22) Sinilabeo de-
corus decorus ' X Cirkinus molitorella Q3 (23) Barbodes denticulutus denticulutus o X Cirrhinus molito_
rella 5 (29) self crossing of Similabeo decorus tungting
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WAL A R 3: n)o JERRKFHCARIET , D B IR A th BE 58 BRI LS A1 (L 3: p),
BEABBAE ST HREN B 3: ¢), HE&VIEMLT, R WE Mo
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Fig. 1

Fig. 2

B MesaE—R (F) INBEANREELRE (a—1D)
Postembryonic development of control mud carp and its hybrid ¥, (Sinilabeo
decorus tungting "X Cirrhinus molitorella §).

B2 MRz F, M ARNEREE (8—i)

Postembryonic development of control mud carp and its hybrid F,

(Sinilabeo decorus tunglingd® X Cirrhinus molitorella @)
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A3 BEESRE-REGEEURMEE S RENEKREET(k—)
Fig. 3 Postembryonic development of hybrid F,(S. decorus o X Cirrhinus molitorella
%), embryonic development of control mud carp as well as its hybrid F, (Barbo-
des denticulatus denticulatus g7 X Cirrhinus molitorella @)
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Tab, 2 Analysis of gastrular cell chromosomes in the developing hybrid
(Sinilubeo decorus tungting ' X Cirrhinus molitorella )

e R 2 | 46 | 47

Number of chromosoines

48 | 49 | 50 | st | 52 [s4—e8| 100 | B

Sum

M K Lo

Number of cells 6 15 14 | 128 4 9 1U,1,1f 6 188

R IE iR - - ol 3%
Frequency of appearance % 0.53 | 1.06 | 3.19 | 7.98 | 7.45 |68.09] 2.13 | 4.79 | /55 [ 3.19 | 100
* A

Type B 7 AN Rk AR hybrid with 7 T chromosomes
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Fig. 4 Mectaphasic chromosomes of gastrular cells in the embryoes of mud carp and it’ s
hybrid ¥y (Sinélabeo decorus tungting o X Cirrhinus molitorella Q)
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Tab. 3 Relations between karyotypes and the effect on hybridization

i g m R E R AR = * X K R
Name of fish Diploid chromosomes and karyotypic formula| Arms Effect of hybridiz.
HEHREF A 2n = 8SM + 368T + 2T = 44 52 FhEIZAZIEF, 2472
| . 2
B BEa® 2n = 8SM + 36ST + 2T = 44 52 RReH
B IEAS 2n = 8SM + 36ST + 2T = 44 52
HREFEY 2n = 18M + 265M + 4ST = 48 92 BRARREIRR, #
Y Y TR 2n = 18m + 26SM + 45T = 48 o | REfEH
Ha s 2n = 12M + 16SM + 10ST + 12T = 50 78 njﬁ;[‘ﬁ]ﬁggxﬁh%%
@) =2 = R — > HH
e 2n =20M + 26SM + 2ST + 2T =50 9 IR G
(S IXBACLI)® | 2n = 18M + 26SM + 6ST = 50 94
b=l 2n = 10M + 18SM + 10ST + 12T =50 78

(1) Tilapia mosambicas (2) T. nilotica; (3) T. gaililacuss (4) Xenocypris davidi; (5) Plagiognathops
microlepis; (6) Similabeo decorus tungtings (7) Cirrhinus molitorella; (8) S. decorus tungtingX C. molito-
rella (Fy), (9) Sinilabeo decorus decorns

THEE, & 3FFIKN B 3 F P AR AKRATRERR S HIES?, &5
X Mo Newman B X AZRHHBIRBITT RO MCHAASEN A G HRERTIGE; E
SRS AT LA B 28 4y B4 AT 4, Morgen (1927) EHIBIHILRT Newman HIL50,
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R SR H 5,000 9+ 22— H ik, E AR REAEL TR TR MEHR
SE B BRI BB UL T, MRBGFE IR B TR0 Paigen (1979) BH, MIKHIBE L ES
2 AR DRREWRAN %, B—HHNERRANFERNSE. EERT 54%EIR
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STUDY ON THE INCOMPATIBILITY OF FISH
HYBRIDIZATION

Wang Zuxiong -~ Zhang Jinxia
(Institute of Hpydrobiology, Academia Sinica, Wuhan)

Jin Guanggin

(The Fisheries Research Iustitute of Guangxi, Nanning)

Abstract

This paper deals with the time sequences and the heat energy requinement of em-
bryonic development, morphological characteristics of postembryonic development, and
the genomic patterns of gastrulating embryonic cells of maternal fish, Cirrhinus molito-
rella (mud carp), heterogenic paternal fishes, Sinilabeo decorus tungting, Sinilabeo de-
corus decorus, and Barbodes denticulatus denticulatus, as well as their hybrids. The dif-
ference of above mentioned properties between the parental fishes and their hybrids
are discussed in relation to the hybridizing incompatibilities. The genetic factors of hy-
bridizing incompatibility in fishes are clearly pointed out and their related problems
are discussed as well.

Key words Incompatibility, heterogenie hybridization, genomic patterns, genetic fa-
ctors, mud carp



