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Tab.1 Certified new varieties of C. auratus in China(1996—2019)

e PR S 0y il eSSl SRANIE
no. breed name year register number category parental origin
1 S VEH 1996 GS-01-003-1996 WEM PR
2 FATH AR Y 1996 GS-01-005-1996 WEM  J7IEARE
3 B ARG 1996 GS-02-009-1996 AR JTIEMREN(Q)< N E (D)
4 Iz 2001 GS-02-002-2001 AEETh F A Q)< 25 1R DG i P i 3
5 AR 2002 GS-02-001-2002 AEETh RN ]
6 WAEK R 2002 GS-02-002-2002 AEETh &t EHY
7 AR 2007 GS-01-001-2007 HEM AR
8 B R R3S 2007 GS-01-002-2007 EH R S A
9 A el 2007 GS-02-001-2007 FATH BRI Q)<LLEN(S)
10 Mz 2008 GS-02-001-2008 AT PR AR L) > e R DY 5 A B (3
11 E ] 2009 GS-02-001-2009 AT FER(Q)> LD
12 AL 2013 GS-02-002-2013 Fex e ZLE(Q)x(FALLLE Q< SRR S)F, % T 7 DU 4(S)
13 [SEE e 2015 GS-01-001-2015 EHM EE. B AR REEET
14 ¥ 5 i 2015 GS-02-001-2015 AEETh F A F Q)< 24 [E 218 (3
15 K6 2015 GS-04-001-2015 Hof Fif FEHMRMDR ., A% G
16 H 78 2016 GS-02-001-2016 AEETh H A E#I(Q)<ZLE(3)
17 S A A RS 5 2017 GS-01-001-2017 Z R RIIER. Hk. MELH
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Research progress of the genetic diversity, origin and evolution of
Carassius auratus in China

DONG Chuanju ', LI Xuejun ",  SUN Xiaowen **

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Carassius auratus is the important aquaculture fish in China and has high economic value, which can be
classified into two subspecies: C. auratus auratus and C. auratus gibelio. C. auratus has strong adaptability,
primarily inhabits freshwater and is widely distributed with complex genetic background and different morpho-
logy and ploidy. At present, scholars have studied the genetic diversity, origin and evolution of different C. auratus
with various methods. And there are big differences in research results, due to the differences of research methods,
objects and standards. This paper summarizes the resourses and genetic diversity as well as the origin and evolu-
tion of C. auratus in China. We found that there exist abundant germplasm resources and genetic diversity of wild
C. auratus in China, and the genetic variation of different local groups of wild C. auratus is great, which indicated
a great breeding potential of them. The same gynogenetic clones show high genetic homogeneity, and various gyn-
ogenetic clones display abundant genetic diversity. The genetic diversity of goldfish bred according to human pref-
erence is much lower than that of wild C. auratus. The origin and evolution of C. auratus gibelio, C. auratus var.
pengze, and other C. auratus and goldfish are also discussed in this paper. Although the origin of C. auratus
gibelio is controversial, most of the results still support the perspective that “C. auratus gibelio and C.
auratus belong to the same species, and triploid C. auratus gibelio is a population differentiated from C. auratus
under special circumstances”. C. auratus var. pengze may be exotic fish of natural waters which escaped from
the pond where the C. auratus gibelio is raised or originated from the wild C. auratus, which has obvious growth
advantages and was selected for its obvious fine traits. Also, the discovery of different gynogenetic clones makes
the genetic relationship between C. auratus var. pengze, C. auratus gibelio, and wild C. auratus more complicated,
and further comparative study is needed. In most areas of China, there are a high likelihood of independent origins
of the triploid wild C. auratus gibelio, and a lower possibility of spreading to other water systems after forming in
one place. That doesn't rule it out that the early history of fish farming induced the invasion of some C. auratus
geographic groups. Goldfish may originate from the wild C. auratus in the middle and lower reaches of the
Yangtze river in China. It first evolved into grass goldfish, and then differentiated into fantail goldfish and dragon-
eye goldfish. Yet as time passed and with artificial selection, fantail goldfish was further differentiated into bubble
eye goldfish and dragon-eye goldfish was further differentiated into oval goldfish. Although there are many variet-
ies of goldfish, but they belong to the same maternal origin from the perspective of mitochondrial genome. By
reviewing the previous research aiming at C. auratus in China, this study analyzes and discusses the present situ-
ation of germplasm resources, existing problems and future research of C. auratus, and provides a basis for reason-
able utilization and protection of C. auratus resources, and to promote the good and fast development of C. auratus
industry.

Key words: Carassius auratus; taxonomy; genetic diversity; origin; evolution

Corresponding authors: LI Xuejun. E-mail: xjli@htu.edu.cn; SUN Xiaowen. E-mail: sunxw2002@163.com
Funding projects: National Natural Science Foundation of China (31801032); Science and Technology Research
of Henan Province (182102210081, 182102110164); Science and Technology Key Project of Henan Colleges and
Universities (18A240002); Ph.D. Foundation of Henan Normal University (qd16159)

http://www.scxuebao.cn HHE K= %4 E 75 sponsored by China Society of Fisheries


http://www.scxuebao.cn

