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Introduction

China the earliest country having aquaculture practice in the world,
In spite of her aquaculture recorded more than 2 000 years, China has a
history of study on f{ish genetics and breeding less than 30 vears, How-
ever, the traditional breeding method combining with modern life sci-
ences, especially with new and high biotechnology developed in the lat-
est two decades. the bright aspect of developing in the field of fish ge-
netics and breeding appears quickly, even its history of research is
shorter and stepped far behind developed countries. In the past of two
decades, new breakthrough has been made not only in the theories but
also in the technology for fish genetics and breeding. The discovery of
biological effects on allogynogenesis revised and enlarged the traditional
concept of natural gynogenesis, therefore, an allogynogenetic silver
crucian carp was bred. At the same time, the cultivation industry of
crucian carp was advanced. The results of studies on ontogeny of game-
tocytes and variation of reproduction mode in triploid and tetraploid
fishes offered theoretical basis for practice of allopolyploid fish breeding
and interpretation for origin of natural gynogenetical fishes. The
achievements in artificial gynogenesis, sex control and genetic marker
researches built technology basis for rapid establishment of pure line
and selection. Again., the production of somatic cell nucleus cloned fish
and the establishment of transgenic fish model is the first reports in the
world. The achievements in theories and technologies mentioned above

not only constituted cytoengineering and gene-engineering biotechnolo-
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gy for fish breeding. but also the well-matched engineering route was
formed due to integrated application of multiple disciplines. By means
of this matched engineering route several new economically important
fish culture objects were bred and popularized continuously. Combining
breeding investigation with popularizing new culture objects is the pecu-
liarity of fish genetic and breeding engineering in China.

As a scientific book the present work was devised to be scientific
severity, while readers will find some knowledge of both basic theory
and practice about fish selection and breeding. Parts of contents of pre-
sent book were pulled out from model achievements and experiences in
the world, as well as abundznt references for further reading was pre-
sented. However, the major part of contents is research fruits of our
Department of Fish Genetics and Breeding, Institute of Hydrobiology .
the Chinese Academy of Sciences. These research fruits were obtained
by means of combination of new high biotechnology with traditional se-
lection. The main purpose of this book is to summarize achievements
obtained by us and we will be satisfied if reader gains enough insight in-
to theories and practices of fish generics and breeding from it. We hope
that this book should serve as a baseline from which researchers in fish
genetics and breeding launch further investigation and obtain bright
achievements. The erganization of the present book was designed to
contain 3 sections. The first section contains chapters 1~4 dealing with
basic theories about fish genetics and breeding . the second section being
chapters 5~14 describing biotechnology methods corcerning fish genet-
ics and breeding. then the third section containing chapters 15~21 in-
troducing research fruits of our Department in the past years.

According to the governmental statistic datum in 1996, the total
yvield of fisheries in China was 28130 thousand tons, Among them, the
yield of cultural production was 15310 thousand tons.54. 4% of the to-
tal yield. In pace with continuous rise in total vield of {isheries in future

years.the proportion of the cultural production will be further enlarged.



Introduction 3

Therefore sone of the main problems faced by aquaculture industry will
be breeding of new strains that can grow fast and possess capacity of re-
sisting pathogens in intensive culture water bodies. Although .the culti-
vation history of so-called “Four Important Domestic Fish” was over
thousand years in China, however. as a result of their long reproduction
cycle and difficulty in selection, there has been no real cultivation strain
in China as well as in the world. The broodstock of so-called "Four Do-
mesiic Fish™ are all wild or semi-wild species now. The strains of seeds
were put in an important position not only in *Eight Character Constitu-
tion” of agriculture.but also in “Eight Character Constitution™ of aqua-
culture,because a better harvest depended on the good strain of seeds to
a great extent. Therefore .there is a difficulty and long journey in the re-
searches of fish genetics and breeding. We are in great hope that the
publishing of this book will promate the fish genetics and breeding re-
searches to a new stage.

We especially wish to thank a number of co-authors who have made
their valuable contribution to this book: Cui Zonghin (Chapter 10),
Chen Hongxi ( Chapter 12), Wang Yeaping ( Chapter 13 ). Liang
Shzachang (Chapter 15),Zhu Lanfei (Chapter 16),Ye Yuzhen (Chapter
17, Chapter 20),Yu Xiaomu,Chen Minrong and Yang Xinggi (Chapter
21). We thank these co-authors for their hard work; they assisted and
conduced the completion and publication of present book.

In present book we have tried our best to provide the readers a sci-
entifically strict and understandable. thecretical and practical book.
However, there would be some errors in description, and differences of
opinion concerning the interpretation. The authors will be grateful if
the readers could point out mistakes in present book so that next edition

these mistakes will be taken care of.

Wu Chingjiang and Gui Jianfang
October 1998
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