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Tab. 1 Time schedule and major morphobgical features of samples taken form the enbryogenetic stages of gynogenetic Pengze

crucian carp adivated by homogeneous and hé erogeneous sperm

( .
)

Time after fertilization( h: m)
Sample No. Developmental dages . . Major morphological charateristics
( homogeneous sperm i Chinese,

heterogeneous sperm i English)

1 a 00 ,
One Unfertilized eggs a 00 spherical, spawn & not podkety
2 a 00 s
Two Ferelized eggs a 00 spherical, spawn & not pockety
3 64 2 30 64
Three 4 cell tage 225 Blagtodisc cleaved into 64 cells
4 £ 35 .
Four Middle blastula stage 4 30 The cells of blastula become lower
5 6 40 1/2—=23
Five Middle gagrula stage 6 33 Blastodisc 1/2—2/ 3 epiboly
6 9 55
Six blast pore closed q 45 blastopore closed
7 14 35 13
Seven sometes present 14 20 1—3 samites present
8 2 30
Eight tail fin present 20 crapy fin present
9 235
Nine Stage of muscle contraction 23 10 Embryos exhibited moderate movement
10 28 40
Ten Heartbeat stage 2 05 Initiation of heartbeat
11 4515
Eleven Stage of darkly pigmented eye 4“4 40 Eyes darkly pigment
12 58 45
Tw elve Hatching 5730 The majority of embryos hatched
>
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Fig. 1 Electrophoretogram of EST isozymes in the enbryogenetic stages of gynogenetic Pengze crucian carp activated
by homogeneous spemm ( A) and heterogenous spem (B)
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Fig. 2 Eledrophoretogram of Me sozymes in the embryogenetic stages of gymogenetic Pengze aucian cap activated
by homogeneous sperm ( A) and heterogenous sperm (B)
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2.2.3 (MDH, EC 1. 1. 1.37) (MDH4  MDHS );
(nrMDH) 11 :
(sMDH) (MDHI” —3') m-MDH(MDH6 )

2

3 (A) (B) MDH
Fig. 3 Electrophoretogran of MDH isozymes n the enhryogenetic stages of gynogenetic Pengze crucian carp activated
by homogeneous sperm (A) and heterogenous sperm (B)
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Fig. 4 Electrophordogram of LDH isozymes i the enhryogenetic stages of gynogenetic Pengze crucian cap activated
by homogeneous sperm (A) and heterogenous sperm (B)
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ISOZYME EVIDENCES FOR ALLOGYNOGENETIC BIOLOGICAL EFFECTS IN
EMBRYOGENESIS OF GYNOGENETIC CRUCIAN CARP( CARASSIUS
AURATUS OF PENGZE)

7ZHAO Jun, CUI Miao and CHEN Xiang Lin
(Life science college ¢ South China Namal Unwersity, Guangzhou 510631)

Abstract: Pengze crucian carp, just like silver crucian carp, is known as gynogend ic crucian carp. It is one of the most popular
cultural fishes in China. The offspring of pengze aucian carp activated by heterogeneous spams show obvious allogynogenetic bi-
ological effects in growth, rate of fertilization and other aspeds. But like in silver crucian carp, no evidences have been found
that the allogynogenetic biological effects exist in morphology or protein phenotype in pengze aucian carp. That is why there are
argument about the phenomenon of allogynogenetic biological effects. In this paper, the patterns of expressions in four isozymes
(EST, MDH, ME and LDH) were investigated in the embryogenetic stages of gynogene ic crucian carp ( Carassius awratus of
Pengze) adivated by homogenous and heterogeneous sperms, respedively, used by polyaaylamide gel eledrophoresis. The ma
terial used here were colleded from Nanhai Aquiculture Experiment Base, College of Life Science, South China Normal Universi-
ty. Both MDH and LDH showed apparent differences between the embryos activated by homogenous sperm and those by heteroge
neous spem. The main differences in MDH exist a hatching stage, which showed two more bands in the isozyme pattern of enr
bryos activated by heterogeneous sperm than those of embryos ad ivated by homogenous sperm. The main differences in LDH exist
a five stages from middle gastrula to muscle construdion, which showed four more bands in the isozyme patern of embryos adi-
vated by heerogeneous spem than those of embryos activated by hamogenous sperm. Meanwhile, the other two isozymes ( EST
and ME) deteded in this paper did not show apparent differences between the embryos activated by homogenous spem and those
activated by heteogeneous sperm. Furthermore, the speed of development of the embryos adivated by heterogeneous spem is
slight faster than that of the embryos adivaed by hamogenous sperm. Although it is difficult to define the resson of the above dif-

ferences, it can be considered as one fomm of allogynogenetic biological effects.
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