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Fig.1 The gopearance of matemal goldfish, red gynogenetic goldfish and black gynogenetic goldfish
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1
Tab.1 Camparin of gopearance traits in blunt shout bream, matemal goldfish, red gynogenetic goldfish and black gynogenetic goldfish

/

Nane Body height/body length ~ Body color Tail L ateral scale fomula Dorsal fin fomula
0.41+0.01 ! ! . 52-59 9/10 3+8-9
Blunt shout bream Silver Single tail
. 0.69 +0. 00 . 256/7 1+19
M atemal goldfish Colorful Double tails
. . 0.72+0.03 / 256/7 1+19
Red gynogenetic goldfish Red Double tails
0.64 +0.02 266/7 1+20
Black gynogenetic goldfish B lack Double tails
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Fig 2 Chromosome number and gonadal structure of gynogenetic goldfish
(2n=100) ; B. )

A.
A.M etgphase Pread of a cell fram the gynogenetic oldfish (2n =100) ; B. Gonadal structure of the gynogenetic goldfish, showing the ovary at  stage
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INDUCTION OF GY NOGENESIS IN GOLDFISH USING SPERM ATOZOA
OF BLUNT SNOUT BREAM

XIAO Jun, PENG De-Jiao, DUAN Wei, L U Shao-Jun, SUN YuanDong, LONG Yu, SHEN JiaMin,

ZHANG Chun, TAOMin andL UJ Yun
(Key Laboratory of Protein Chemistry and D evelopmental B iology of State Education M inistry of China, College of L ife Sciences
Hunan Nomal University, Changsha 410081, China)

Abstract: Our previous studies reported that a new triploid fish was produced by crossing the females of goldfish (Caras
sius auratus Goldfish) with themalesof allotetraploid hybrids of red crucian cap (¢ ) X common cap (¢ ). Compared
this new triploid fish with Xiangyun crucian cap (Japanese crucian cap (¢ ) X allotetrgploid hybrids () ), the new
type of triploid crucian cap not only presented some advantages which the Xiangyun crucian camp had, such as faster
growvth rate, wider adgptability, sterility and stronger anti-disease ability, but also got same new good performances like
the high ratio of thewidth to the length of the body and swveet flesh.

Goldfish is a kind of themost important gpeciesof ornanental fish in China that has centuriesold feeding history, but
it has poor cgpacity of disease resistance and adaptability and 0 on. A s the fanale parent of the new type triploid hybrids,
oldfish was highly expected o be genetically improved. In order to reach the aims, we used gem from blunt shout bream
(M egalobrama amblycephala) which were genetically inactivated by an appropriate UV dosage 1o activate the development
of the egg of goldfish to artificial gynogenesis In thispgper, gynogenetic diploid was induced in goldfish eggs to gynogene-
sis using UV -irradiated pematozoa fran blunt shout bream, then the maternal DNA was duplicated with cold shock in the
0—4  oold water for 51—58 min to retain the second polar body. The experiment could obtain survivable individuals,
and the fertilization rate, hatching rate and survival at the first feedingwere (62.7 £2.7) %, (30.1+4.3) % and (6.2
+1.1) %, repectively. In thispaper, we checked the individuals by momhological characteristics, chranosome number
and the degree of gonadal development. Because blunt shout bream and goldfish belong to different subfamilies in zootaxy,
using UV -irradiated pematozoa of blunt shout bream not only can make the evaluation of gynogenetic statusmore easly,
but also more easily to distinguish gynogenetic goldfish fram the control hybrids just according to the chramosome number,
the momphological characteristics and the degree of gonadal development. The successful gynogenetic goldfish generated
offpringwith 100 chromosomes, all of which were female that had double tails, looked like the goldfish and had nomal
gnadal. However, the individualswith 124 chranosomeswere generated by hybrids of goldfish x blunt shout bream.
They had single tail looked like the crucian, and the gonadal developmentwas delayed. In the present study, it suggested
that the gpematozoa of blunt snout bream were an effective activation source for inducing gynogenesis in crucian camp, and
we could avoid exploring the genetic markers at the biochemic or molecular levels This research obtained gynogenetic
ooldfish that no malewas found in all gynogenetic goldfish examined randomly, and the presence of all female gynogenetic
diploidsmatured at one year old provided cell genetics evidence © the goldfish’s sex detemination mode-XX /XY. Further-
more, the gynogenetic individuals had two types of offpringwhich had tvo kindsof color that were different fram their fe-
male parent, and it might be conduced by allele hamologizing or by allogynogenesis

Key words Carassius auratus Goldfish; M egalobrama amblycephala; A rtifical gynogenesis Sex detemination



