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Fig. 1  Locations of the samples obtained for this study
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Triangles indicate sampling sites; combinations of letters denote Caras-
sius auratus populations, see details in Tab. 1. This distribution map

refers to Fig. 1-1 in the monagraph!?!
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Tab. 1

Source of Carassius auratus populations and number of clones identified

BEIK Populations Hi 5 Locality

FEA K /N Sample size  TE %L Number of clones

S S ] 8l 2 b DX BT g Bz 5 )

AK 40 2
The Qihao Lake, Aketala, Aletai Region, Xinjiang Province
BB A8 T VIR vE S & W T bk
EMC 37 5
Ermuchangxiatang, Qieerkeqi Village, Aletai City, Xinjiang Province
T A B AR
WLG 26 4
The Wulungu Lake, Fuhai County, Xinjiang Province
o AR 1 B 7 )
JL 30 4
The Jili Lake, Fuhai County, Xinjiang Province
JA3t Total 133 8
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Fig. 2 Transferrin electrophoretic phenotypes on 10% PAGE gel in
different clone samples of gibel carp from the Irtysh River water system
in Xinjiang Province
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The above letters represent different clones. Eight clones were clearly
identified in gibel carp populations from the Irtysh River water system,

using clones A and D of Fangzheng gibel carp as controls
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Tab.2  Individual number distributed within different clones in three
gibel carp populations

PN i Clones

Populations A J M S T U v W
AK 7 33
EMC 16 2 17 1 1
WLG 16 6 1 3
JL 11 12 1 6
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Fig. 3 Comparisons of levels of clonal diversity among different popu-

lations of gibel carp
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Different combinations of letters under the X axis represent different
wild populations of gibel carp (Tab. 1). Moreover, FZ and QH refer to

Fangzheng and Qihe gibel carp populations, respectively
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STUDIES ON CLONAL DIVERSITY OF GIBEL CARP, CARASSIUS AURATUS GIBELIO,
FROM THE IRTYSH RIVER WATER SYSTEM IN XINJIANG PROVINCE

LI Feng-Bo'"'*, ZHOU Li' and GUI Jian-Fang'
(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072 ;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract : Gibel carp, Carassius auratus gibelio Bloch, as a subspecies of Carassius auratus, has a wide geographic distri-
bution from northern Europe to Asia. As a new culture target, it has been used widely for aquaculture practice in recent 30
years in China, and its production capacity has increased up to 2 billion kilograms annually. Gibel carp possess several in-
teresting characteristics; 1) It is a triploid fish with more than 150 chromosomes, 2) It exists as a bisexual population with
predominantly more females (an 80: 20 female: male ratio) in natural habitats, 3) It has dual reproductive modes of gy-
nogenesis and bisexual reproduction, 4) Various gynogenetic clones have been identified. These features make gibel carp
a promising study model for evolutionary genetics, developmental biology and selective breeding. Recently, we have detec-
ted clonal diversity of gibel carp in Fangzheng stock hatchery of Heilongjiang Province and Qihe stock hatchery of Henan
Province. Up to now, however, little information had been known about the status of gibel carp populations from the Irtysh
River water system in Xinjiang Province. In order to obtain a better understanding of the status of clonal diversity of the
gibel carp populations, four populations of Carassius auratus were collected from the Irtysh River water system in this
study. Flow cytometry was applied to analyze their blood cells, revealing that all of them were triploid gibel carp. Then,
a total of eight different clones were clearly discriminated from these gibel carp populations by analysis of serum transferrin
phenotypes. Among them, four clones were identical to those identified previously, whereas, the other four were new.
Clones A and M were the most wide-ranging, occurring in all of the four populations. Clone J appeared in two populations.
Each of the other five clones was specific to single population. These distribution patterns of different clones within popula-
tions might reflect clones being able to migrate and differences in viability of a clone among different water bodies. Among
these sampled populations of gibel carp, one had the level of clonal diversity obviously lower than those in the other three,
similar to those in populations reported, probably suggesting negative effects of human activities such as hydraulic engi-
neering construction and overharvesting. The clonal diversity revealed in this study will likely benefit evolutionary genetics
and selective breeding studies. At the same time, this work also highlights the significance of protecting clonal diversity of

gibel carp in the Irtysh River water system.

Key words: Carassius auratus gibelio; Clones; Clonal diversity; Transferrin; Flow cytometry; Triploid





