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Agriculture as a driver of development
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The effects of changes in agriculture
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The contribution of fisheries
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The natural resource base
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Competing priorities in the use of water resources
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Coastal and marine environments
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Future food requirements and challenges
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Technology-led development
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The role of aquaculture
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Future requirements for the appropriate development of
aquaculture
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The institutional setting
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AGRICULTURAL AND RURAL
DEVELOPMENT IN CHINA

L.X. Zhang
Center for Chinese Agricultural Policy

Chinese Academy of Sciences

ABSTRACT

This chapter looks at the various reforms in China since the 1950s and their impacts on

agricultural and rural development. Among other things, this chapter discusses the major

achievements of economic developments and the changing role of agriculture in the country.

In the last section, major challenges and opportunities are identified for the further

development of the agricultural sector in China.

Historical overview of agricultural and rural
development in China
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Table 1. Major political events and agricultural policies in China since 1949.

Period Political events Major agricultural policies

1949-52 Socialist land reform Specialized production

(Agrarian reform)

1953-57 Cooperative movement Free market allowed

1958-62 “Great Leap Forward” movement Compulsory commandism for demand and supply

No free market

Grain self-sufficiency for major agricultural products

1963-65 Readjustment period Very low prices for agricultural products

Commune system

Policies during 1963-65 similar to those in the early reform period

1966-78 Cultural revolution

1979- Economic reforms Relatively higher prices for agricultural produce

Free market encouraged

Specialized production encouraged

Abolition of the Commune system

Various kinds of production responsibility, especially household

responsibility systems

Source: Adapted from Yao and Colman 1990
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Fig. 1. Changes in structure of economy – GDP Percentage.

&�%������	����
������
�
�	����	�������
������	�����	���

���
���� �
���$� �
���� 
��� 
��� ��
��� ��
��� %�	�

��
���
�
�� ��������
�� ����
	���� 	��� ���
��	���

�$�	��!���� �����	
�	� �	���	��
��
������������	%���

����
���
������	�������	���
�
�	����������
�������


����	�����
�
��
�$��	����
��������������	��������	�
	

	��� 
������	���� ���	��� �������
� ��� ��
�
�	���-�
� �$


�� �7��	
���� 
��	����	���� ��� ���	��
	�
� �
�
� 
����

��������
�!� 1�� ��������� ����� 
� �
�
� 	������ �$�	��

�����
��� ���
�� ��������
�� %�	�� 
� �
������
��� ��

90 –

80 –

70 –

60 –

50 –

40 –

30 –

20 –

10 –

0 –
1970 1980 1990 1999 2000

Ind/ServiceAgriculture

16.017.7
27.130.0

40.0



3�������	��
��
�
����
������������	��������


Table 2. The annual growth rates (%) of China’s economy, 1970-2000.

Pre-reform Reform period

1970-78 1979-84 1985-95 1996-2000

Gross domestic product (GDP) 4.9 8.5 9.7 8.2

Agriculture 2.7 7.1 4.0 3.4

Industry 6.8 8.2 12.8 9.6

Service Na 11.6 9.7 8.2

Foreign Trade 20.5 14.3 15.2 9.8

Import 21.7 12.7 13.4 9.5

Export 19.4 15.9 17.2 10.0

Grain production 2.8 4.7 1.7 0.03

Oil crops 2.1 14.9 4.4 5.6

Fruits 6.6 7.2 12.7 8.6

Red meats 4.4 9.1 8.8 6.5

Fishery 5.0 7.9 13.7 10.2

Rural enterprises output value Na 12.3 24.1 14.0

Population 1.80 1.40 1.37 0.90

Per capita GDP 3.1 7.1 8.3 7.1

Note: Figure for GDP in 1970-78 is the growth rate of national income in real term. Growth rates are computed using regression

method. Growth rates of individual and groups of commodities are based on production data; sectoral growth rates refer to

value added in real terms.

Source: Adapted from CCAP working paper (Huang and Rozelle 2001).
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Fig. 2. Growth of GDP and Aggregate GDP percentage.
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Major achievements of the economic
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Fig. 4. Change in structure of economy – employment

percentage.

Fig. 3. Growth of agriculture percentage.
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Table 3. Changes in structure percentage of China’s economy, 1970-2000.

1970 1980 1985 1990 1995 2000

Share in GDP

Agriculture 40 30 28 27 20 16

Industry 46 49 43 42 49 51

Services 13 21 29 31 31 33

Share in employment

Agriculture 81 69 62 60 52 50

Industry 10 18 21 21 23 22.5

Services 9 13 17 19 25 27.5

Share in Export

Primary Products Na 50 51 26 14 10

Foods Na 17 14 11 7 5

Share in Import

Primary Products Na 35 13 19 18 21

Foods Na 15 4 6 5 2

Share in agricultural output

Crop 82 76 69 65 58 56

Livestock 14 18 22 26 30 30

Fishery 2 2 3 5 8 11

Forestry 2 4 5 4 3 4

Share of rural population 83 81 76 74 71 64

Source: Adapted from a CCAP working paper by Jikun Huang and Scott Rozelle, 2001.
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Fig. 5. Per capita rural income change.
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Fig. 6. Rural poor as a percentage of rural population.

Fig. 7. Rural poor as a percentage of rural population.

Challenges/opportunities and concluding
remarks
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Table 4. Decline of deep water table in the selected Counties

in the Fuyang River Basin (1980-98).

Country/City  Fall Rate (m/year)

Longrao County 2.24

Pingxiang County 2.18

Xingtai City 1.97

Jiuzhou County 1.86

Wuyi County 2.18

Wuqiang County 2.20

Fig. 8. Per capita cultivated land (ha).

Fig. 9. Trend of the fall in shallow groundwater tables.
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Fig. 11. Agricultural research investment intensity and

poverty by region in 1999.
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ENHANCING LINKAGES BETWEEN CHINA
AND THE WORLDFISH CENTER:
SCIENCE, ENVIRONMENT AND

AGRICULTURE

J. Liu
Chinese Academy of Sciences (CAS)

ABSTRACT

The chapter analyzes the dilemma for natural resources, environment and agriculture,

and discusses the challenge of sustaining healthy aquaculture in China. The paper also

describes the role of science and technology in environmental management and agricultural

development, focusing on the experience of the Chinese Academy of Sciences (CAS).

The interaction between research agencies and the implications for Government policy

setting and local authority implementation is explained. The last section of the paper explores

the complementary collaborative approach between CAS and the Consultative Group on

International Agricultural Research (CGIAR), with special recommendations for

the WorldFish Center and relevant CAS institutes.

The dilemma: resources, environment and
agriculture
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The challenge: sustaining a healthy aquatic
ecosystem
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Fig. 2. China’s temperature.

Fig. 1.   Landform: three terraces.

Fig. 3. China’s precipitation.

Source: Institute of Geographical Science and Natural Resource Research,
Chinese Academy of Sciences (CAS)

Source: Institute of Geographical Science and Natural Resource Research,
Chinese Academy of Sciences (CAS)

Source: Institute of Geographical Science and Natural Resource Research,
Chinese Academy of Sciences (CAS)
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Land-use categories

Forest
Shrub
Woods
Other forest
Dense grass
Moderate grass
Sparse grass
Rivers
Lakes
Reservior and ponds
Permanent Ice and Snow
Beach and Shore
Bottomland
City built-up
Rural settlements
Other build-up
Sand
Gobi
Salina
Wetland
Bare Soil
Bare Rock
Other unused land
Mountainous paddy
Hilly paddy
Plain paddy
Paddy with a slope of 250 and above
Mountainous land
Hilly dry land
Plain dry land
Dry and with a slope of 250 and above
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Fig. 4. The land use map of China.
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Fig. 5. Unevenness of China’s fresh water resources.

Source: Institute of Geographical Science and Natural Resource Research,
Chinese Academy of Sciences (CAS)

Source: Prof. Changming Liu

Legend:
Colors = aridity index
Lines = precipitation
Black = annual flow
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The options: the role of science and
technology
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Fig. 6. Distribution of CERN’s Field Stations.

Source: Chinese Ecosystem Research Network
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Fig. 7. CAS institutes concerned with aquatic ecosystems.
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AQUACULTURE RESEARCH
AND ITS RELATION TO DEVELOPMENT

IN CHINA

S.F. Li
Shanghai Fisheries University, Shanghai, China

E-mail: lisifak@online.sh.cn

ABSTRACT

China has a long history in aquaculture that goes back 2500 years. However, key advances

followed the artificial breeding of carp in the 1950s. This chapter focuses on the development

from the 1980s to the present, discussing the major issues in the developments, current

and future trends and challenges, and the roles of Shanghai Fisheries University and the

WorldFish Center in addressing these concerns.

STATUS

Dramatic development since 1980s
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Table 1. The share of total fisheries production provided by aquaculture in China.

Year 1960 1970 1975 1980 1985 1990 1995 2000

Share from aquaculture (%) 17.4 25.2 23 27 32 50 54 60

Table 2. Extent (area and percentage) of water resources used for aquaculture in China (1999).

Types
Total usable area Used in 1999

              Percentage Used
( X 103 ha) ( X 103 ha)

Brackish/Marine 9 360 1 095 12

Mud flats 797 630 79

Bays 1 800 201 11

Shallow seas (Water depth <15m) 6 763 263 4

Inland 6 935 5 195 75

Ponds 2 145 2 145 100

Lakes 2 150 911 42

Reservoirs 1 884 1 610 85

Waterways 756 375 50

Others 154

Paddy fields 6 867 1 464 21
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Major issues for development

1. Exploitation of waters and lands
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2. Movement of labor to aquaculture from agriculture/
capture fisheries
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Table 3. Changes in labor in culture and capture fisheries in China.

Year
            Full time

Part time Total
Capture Culture (Service sector) Sub-total

1978 859 825 524 824 1 384 649 1 016 559 2 401 208

1980 861 276 718 317 1 579 593 1 370 751 2 950 344

1982 918 613 748 063 1 666 676 2 158 682 3 825 358

1984 1 031 279 805 177 1 836 456 3 277 354 5 113 810

1986 1 154 607 1 454 530 2 609 137 4 698 520 7 307 387

1988 1 253 556 1 572 009 2 825 565 5 715 158 8 540 723

1994 1 609 291 2 661,344 4 270 635 6 103 407 10 374 042

1996 1 776 016 3 074 418 4 850 434 6 779 822 11 630 256

1998 1 875 183 3 420 533 (634 886) 5 295 716 6 444 213 11 739 929

2000 1 861 942 3 722 349 (702 561) 5 584 291 6 648 837 12 233 128

Service sector labor is not included in sub-total and total

Table 4. Average yield of different types of aquaculture in China (kg/ha) from 1980 to 2000.

Types 1980 1985 1990 1995 2000 2000/1980

(fold increase)

Freshwater

Pond 765 1 395 2 385 3 742 4 899 6.4

Lake 150 256 435 710 1 043 6.9

Reservoir 90 150 435 538 922 10.2

Channel 345 525 795 1 337 1 756 5.1

Paddy 265 487

Brackish/Marine

Finfish 150 315 915 1 188 5 507 36.7

Shrimp 285 690 1 275 343 986 3.5

Molluscs 3 773 10 600

Seaweeds 17 224 21 464

Table 5. A summary of the stages reached in the artificial reproduction and nursing of cultured freshwater species.

Groups No of Artificial propagation level Nursing level
species

Completed Half Not In large In small Not

propagation* completed succeeded  scale*** scale****  succeeded

propagation**

Fish 59 45 7 6 38 15 5

Crab, prawn 3 3 3

Molluscs 2 2 2

Turtle 1 1 1

* Whole life cycle can be controlled artificially *** Production volume can be managed to provide as many as needed

**Brooders are collected from wild population **** Production volume is restricted technically
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Table 6. A summary of the stages reached in the artificial reproduction and nursing of cultured brackish/marine water species.

Groups No of Artificial propagation level Nursing level
species

Completed Half Not In large In small Not

propagation completed succeeded  scale scale  succeeded

propagation

Fish 21 21 7 14

Crab, prawn 8 8 7 1

Molluscs 9 9 9

Seaweeds 8 8 8

Others 2 2 1 1

Table 7. Approximate numbers of fry produced by artificial propagation.

Species/groups 1995 1999 2000

Freshwater fish (billion fry) 278.00 592.00 602.00

Marine fish (billion fry) 2.00 3.90

River crab (billion larvae) 9.50 3.80 4.70

Shrimp (billion larvae) 33.00 51.90 58.30

Scallop (billion seeds) 6.90 100.00 175.30

Kelp (billion ind.) 9.00 6.90 15.50

Pophyra (billion shells) 0.28 0.22

Soft-shelled turtle (billion larvae) 0.60 0.30

Abalone (billion larvae) 0.90 1.00
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Table 8. Increasing trends of farmed species in China.

Fish Molluscs Crustaceans Seaweeds

1960s > 10 < 5 – < 5

1990s > 60 > 20 > 10 > 10

3. Improvement of techniques and yield
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Table 9. High value species production in China (X 103 tons).

Species 1992 1993 1994 1995 1996 1997 1998 1999 2000

Eel 80.0 78.6 147.0 67.0 160.0 164.0 161.0

Shrimp 30.0 55.0 35.0 78.0 89.0 103.0 140.0 170.0 218.0

Giant prawn 14.5 25.7 37.4 42.8 61.8 79.0 97.0

Soft-shelled turtle 4.4 9.4 17.5 32.0 44.0 61.8 76.7  92.0

River crab 17.5 31.2 48.0 52.6 95.0 123.0 172.0 232.0

Mandarin fish 17.6 28.0 37.5 58.4 68.1 83.1 89.4 99.0

Scallop 920.0 1 000.0 1 001.0 630.0 712.0 919.0

Table 10. Growth in volume and value of popular species and high value species in China between 1995 and 2000.

Popular species High value species

1995

Volume (%) 98 2

Value (%) 85-90 10-15

2000

Volume (%) 90 10

Value (%) 70 30

Table 11. Change in the production and percentage composition of popular species/groups in freshwater aquaculture

between 1978 and 2000.

Species       Production   
Percentage (%)

(groups)       (X 104  tons)

1978 1998 1999 2000 1978 1998 1999 2000

Silver and bighead carp 53 470.0 477.0 484.0 70 36 33.5 23.7

Grass carp 12 281.0 306.0 316.0 16 21 21.5 13.8

Common carp 5 193.0 205.0 212.0 7 15 14.4 9.9

Crucian carp 2 103.0 124.0 136.0 3 8 8.7 5.3

Tilapia 1 52.6 56.2 62.9 1 4 4.0 2.6

Breams 4 44.9 47.6 51.1 5 3 3.4 2.0

Black carp 2 28.0 17.3 31.6 2 2 1.2 1.3
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4. Diversification of farmed species
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Table 12. Predicted production of aquaculture for 2005 and 2010 in China (X 10 4 tons).

2000 2005 2010

Freshwater 1 517 1 700 2 000

Brackish/Marine water 1 061 1 300 1 500

Total 2 578 3 000 3 500

5. Diversification in the modes of farming
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TRENDS

Challenges of aquaculture in the 21st century

������������������	��������
����	���	��
�����
���	��

�
����	� �$�� �������� 	�� �$)� �������� ��� �!�)$������ &���


��������
	��
�	�����
�����	�����
����� �����
����
���

��
� ������
����	���$���
����	�
��� �������
�����	�����

���
�������	��������
���!$�'��������'B'�	��!$!'������

�'' $����� ��	�� ������	�������� 
������� ���
�����.� ��

�'' "� 	����
����������	����&��� > ���������� 8>!���


���	����	�	���������	���9$�%���!�!"�	����
����������	���

&�������
�����	��B !��������"������������> ���
����	���

	���	�	���������	���$�������
�����	��<62�����!!!�&��

F7G�(>!"������	�����+���	���	�����
�����	��F7G����!!���

�!�!$

�������������
�	�����H�	���
����������������������	���

�	
��	�
��8��	�C
�
��9�����
��������������	����
���H�����

�
����	��� ������ &�	�� ����
��� ����������� ���

����
	���	����	�����	�	���
���������������
���	����&

��������������	����������
����	�"���
	�����
�������	��

�
����	�$



�>�������	�
��
����
��������	��
���	����	������������	���������

�������
��������&������
����������	������
���	
���	�����

�������� �
������ ���� �������� ��������� ��� �+�������

�������	�
�� ��� �� ���� �	
�	���� ��
����	���� ��������

��	������������������������
���		�
��$�0���'''"�	��

��������<���
����	���������	������	������,!-����
����

���	����
����	���������
�������	�
�������
���$���������


����	������������	�
�������
	���	����
�	�������������	

����������	�
��8��������9$

More diversity of species structure
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Greater consideration for aquatic food safety
and security
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Science and technology development
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CONSTRAINTS

Environmental carrying capacity
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Conservation of aquatic biodiversity and
genetic improvement
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Disease control
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THE ROLE OF SHANGHAI FISHERIES
UNIVERSITY (SFU)

General introduction to Shanghai Fisheries
University
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Table 13. Job distributions of students graduating from the four-year aquaculture program from Shanghai Fisheries University

between 1953-1999.

Total number Education Research Administration Production Others

2 811 349 476 931 244 811

Percentage (%) 12 17 33 9 29

Brief introduction to the fisheries college
(aquaculture)
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Expected roles of The WorldFish Center in
China
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Table 12.  Basic condition of aquaculture in West China compared with China as a whole.

Population Aquaculture Aquaculture Water

(billion) production area (ha) resources

(million tons) (billion m3)

West China – 3.58 756 000 1 500

Whole country 1.29 42.79 5 053 630 2 700

Source: Ma 2001
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1. West China exploitation – Poverty alleviation through
fish culture, an effective rural development strategy.
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2. Costal water utilization – development of deep-sea
cage culture on a large scale?
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3. The ecological principle of “culturing down the food
web”
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RESEARCH PRIORITIES
OF THE CHINESE ACADEMY

OF FISHERY SCIENCES (CAFS)

N.S. Yang
Information Center, Chinese Academy of Fishery Sciences

ABSTRACT

China has made outstanding progress in the fisheries industry since 1978 when the open

policy and economic reforms were adopted. This chapter looks at the performance of the

fisheries industry and the major problems it faces. The final section examines the role and

scope of CAFS in addressing some of the concerns in the fisheries industry.

CHINA’S FISHERY INDUSTRY
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MAJOR PROBLEMS OF CHINA’S
FISHERIES INDUSTRY
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Decline of natural fish resources
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Table 1. Import and export of China fish products.

Year
Export Volume Export Value Import Volume Import Value

(1 000 t) (billion US$) (1,000 t) (billion US$)

1996 802 3.297 1 387 1.204

1997 922 3.140 1 513 1.220

1998 1 003 2.840 1 141 1.020

1999 1 348 3.140 1 305 1.290

2000 1 534 3.830 2 520 1.850
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Deterioration of water environment
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Lack of advanced technologies
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Lack of good breeding stocks
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Lack of control in the management of
diseases
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Fig. 2. Per capita availability of some animal products (kg) 1985-1998.

Fig. 3. China fishery production (10 000 t) 1978-2000.

Fig. 1. Fishery production as a share of agricultural production.
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Fig. 4. Production share of aquaculture and capture fisheries.

Fig. 5. Production share between marine and inland waters.

Fig. 6. Comparison of export and import in volume.
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Backward fish processing technologies
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THE OFFICIAL ROLE AND SCOPE
OF ACTIVITIES OF CAFS

����#
 	��	

�������
������!�
 �����
 �	�
*�������
 
�

������!����#
	��
�
�
��!

�
�
3&3
�����
�������!�#

�
 	
�

�,
��
3&%
���
����
�
�������	
��!!
 �
���!�����
�	���

������������

�
�	�
�	���
<����������
�������"
=��	

���
	���/�������
��
+��7���#
�	�
������!

�
�	�
�
�����#

����
	��
 �6
 ,����	��
 !
�����
 ��
 ���������
 �����
 
�

�	���
 ����"
 ��"
 ��
��
 �	��#
 �	���
 ���
 �������
 ��

������
���	�����
���
�/����!����#
�
��
���
�
�����

�

��!���
  ����
 ���	�����
 ���
 �/����!����#
 �
��
 ���

������!�?��
��
�/�����
���
����9��!����
�����
���
�
��

���
����
���,!�
�
�
���	���
���
����
��	��������"

��
�
����
��!
���	���
�������	
���������
�#
����
����
�


�
�����
)���
��
���
�
����	����)�
���!���
�������	

�

	�!�
���	���
���
�/����!����
��
�����
�
��
�	���"

8��
�������	
��
��
�
)���
�!�
��
�)����	���
��
�����

�

���	���
���
�/����!����
���	
��
���	
,�������#
�������

�
���
!#
 ���	
 �������
�#
 ���	
 ��
�������#
 ���	���

���	�
!
��#
 ���
����
 ����������
 ���
 �
����)���
�#

Fig. 7. Comparison of export and import in value.
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RESEARCH PRIORITIES FOR CAFS
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Fig. 8. The organisational structure of Chinese Academy of Fishery Sciences (CAFS).
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CURRENT RESEARCH PROJECTS OF CAFS

“973” National Significant Basic Research
Program
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“863” National High-Tech Research Program
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National Key Research and Development
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Internal cooperation within China
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ONGOING INTERNATIONAL
COLLABORATIONS OF CAFS
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China-US Marine and Fishery S&T Agreement
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Responding to National Priorities
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OPPORTUNITIES FOR COLLABORATION
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PROGRAM

21ST BOARD OF TRUSTEES MEETING ON
“ENHANCING LINKAGES BETWEEN CHINA AND THE WORLD FISH CENTER”
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Time Speaker Topic

0830 – 0840 Dr Meryl J. Williams Welcoming remarks

Director General

WorldFish Center

0840 – 0850 Dr Peter R. Gardiner The WorldFish Center’s current activities

Deputy Director General – Science Quality in China

Assurance and Project Development

WorldFish Center

0850 – 0920 Dr Zhang Linxiu Agricultural and rural development in

Deputy Director the New China

Center for Chinese Agricultural Policy

Chinese Academy of Sciences

0920 – 0950 Professor Liu Jian Natural resource and environmental

Director Division of Ecology, Environment management in China

and Agriculture

Bureau for Science and Technology for Resources

and Environment

Chinese Academy of Sciences

0950 – 1000 Discussion

1000 – 1030 Coffee Break

1030 – 1100 Professor Li Sifa Aquaculture research and its relation to

Key Laboratory of Ecology and Physiology development in China

Laboratory of Aquatic Genetic Resources

Shanghai Fisheries University

1100 - 1110 Discussion

1110 – 1140 Professor Yang Ningsheng National priorities for fisheries research

Director of Information Center in China

Chinese Academy of Fisheries Sciences

1140 - 1230 Discussion
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PROPOSED AREAS FOR COLLABORATION

WITH CHINESE INSTITUTIONS

RESEARCH AREA 1
Determination of high-potential aquaculture
development areas and impact in eastern and
western China
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RESEARCH AREA 2
Genetic Characterization, Conservation and
Use of Common Carp
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RESEARCH AREA 3
Carp Genomic Library and Marker Assisted
Selection
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RESEARCH AREA 4
Strategies and Options for Increasing and
Sustaining Fisheries and Aquaculture
production in China
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RESEARCH AREA 5
Excess Capacity in Chinese fisheries
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RESEARCH AREA 6
Certification and ecolabelling of Chinese
fisheries
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RESEARCH AREA 7
China FishBase

Research focus:� ��� 
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