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Integrated Farming Systems

Integrated grass-fish farming systems in China

by Huazhu Yang, Yingxue Fang and Zhonglin Chen

Introduction

Integrated fish farming systems refer to the production, integrated management and comprehensive use
of aquaculture, agriculture and livestock, with an emphasis on aquaculture. China has a long and rich
history of integrated fish farming. Written records from the first and second centuries B.C. documented
the integration of aquatic plant cultivation and fish farming.

From the ninth century, records showed fish farming in the paddy field. From the fourteenth to sixteenth
centuries, there were records of rotation of fish and grass culture; and by the 1620s, the mulberry-dike
fishpond, the integration of fish and livestock farming and complex systems of multiple enterprises
integrated with fish farming were developed.

Integrated fish systems, using grass and aquatic plants as fish feeds, are commonly found in many parts
of China. These systems are particularly predominant in the irrigated lowland areas of the Changjiang,
Pearl and Yangtze River basins. Many of these farms are large, communal ones with cooperative or
collective farming, which are commonly found throughout China. Farmers in these areas grow graminea
species in various areas of their farms, including fields, small plots of unused land, pond dikes and
drained ponds. The grass is then fed directly to the fish as a supplemental feed. In southern China,
farmers also use available water resources, such as rivers, lakes, ditches and pools, to cultivate aquatic
plants for their use as fish feeds.

Three integrated systems from China, involving grass and/or water hyacinth are presented here:
grass-fish, water hyacinth-fish and pig-grass-fish.

Integrated fish farming systems

Grass-fish

Grass species, which can easily be produced on the farm, can serve as low-cost supplemental feeds for
fish. Commonly cultured fish species, which can feed directly or indirectly on grass, include grass,
silver, bighead and common carps. As seen in Figure 1, grass can be grown along pond boundaries and
fed directly to fish. Grass species commonly used include rye, Sudan and napier grasses (see Table 1).
Figure 2 outlines a seasonal calendar for grass production within a grass-fish system. The information
presented here excludes data for labour and opportunity costs.
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Table 1. Summary of important aquatic and terrestri al species used for grass-fish integration.
Parts used are leaf and stem. Conversion factor is amount of fresh grass required to produce 1

kg of fish.

Pond sizes range from about 0.5-1 ha in size with water depths of 2-2.5 m. Net fish yields of up to 6
t/ha have been recorded without supplemental feeding or the use of additional green or animal manures.
An area roughly one-half the size of the pond is needed to produce sufficient grass for supplemental
feeding. Figure 3 shows that on-farm produced rye grass and Sudan grass can be sufficient to meet fish
production feed requirements. Rye grass and Sudan grass can yield up to 112 t/ha/season (fresh weight)
and hybrid napier can yield up to 300 t/ha/season (fresh weight).

Grass-fed systems work well in China because: 
(a) competition for grass is limited as grazing animals are less important;

(b) large grass carp seed are available; 
(c) grass carp are relatively valuable; 

and (d) other fish species are available to utilize grass carp wastes in polyculture.


