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‘Monitoring, Management and Conservation of Resources for Aquaculture Development’.

The manuscript was edited for technical content by Michael B. New. For consistency and
conformity, scientific and English common names of fish species were used from FishBase
(www.fishbase.org/home.htm). Most of the photographs in the manuscripts were provided
by the first author. Where this is not the case, due acknowledgements are made to the
contributor(s) or the source(s).
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and distribution of the document were undertaken by FAO, Rome.

Mr Jiansan Jia, Service Chief, and Dr Rohana P. Subasinghe, Senior Fishery Resources
Officer (Aquaculture), Aquaculture Management and Conservation Service of the FAO
Fisheries and Aquaculture Department are also gratefully acknowledged for their support.



Abstract

This technical paper presents a global review on the use of aquatic macrophytes as feed
for farmed fish, with particular reference to their current and potential use by small-scale
farmers. The review is organized under four major divisions of aquatic macrophytes: algae,
floating macrophytes, submerged macrophytes and emergent macrophytes. Under floating
macrophytes, Azolla, duckweeds and water hyacinths are discussed separately; the remaining
floating macrophytes are grouped together and are reviewed as ‘other floating macrophytes’.
The review covers aspects concerned with the production and/or cultivation techniques and
use of the macrophytes in their fresh and/or processed state as feed for farmed fish. Efficiency
of feeding is evaluated by presenting data on growth, food conversion and digestibility
of target fish species. Results of laboratory and field trials and on-farm utilization of
macrophytes by farmed fish species are presented. The paper provides information on the
different processing methods employed (including composting and fermentation) and results
obtained to date with different species throughout the world with particular reference to
Asia. Finally, it gives information on the proximate and chemical composition of most
commonly occurring macrophytes, their classification and their geographical distribution
and environmental requirements.

Hasan, M.R.; Chakrabarti, R.
Use of algae and aquatic macrophytes as feed in small-scale aquaculture: a review.
FAO Fisheries and Aquaculture Technical Paper. No. 531. Rome, FAO. 2009. 123p.
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Introduction

Using feeds in aquaculture (sometimes referred to as aquafeeds) generally increases
productivity. However, to maximize cost-effectiveness, it is particularly useful in
small-scale aquaculture to utilize locally available materials, either as ingredients (raw
materials) in compound aquafeeds or as sole feedstuffs.

There is also a vital need to seek effective ingredients that can either partially or
totally replace marine ingredients as protein sources in animal feedstuffs generally, in
particular in aquafeeds. While this broad topic is not dealt with in this review, many
introductions to the literature of the past two decades are available, including New and
Csavas (1995), Tacon (1994; 2004;), Tacon, Hasan and Subasinghe (2006), Tacon and
Metain (2008), New and Wijkstrom (2002), FAO (2008) and Huntington and Hasan
(2009).

This review deals with the characteristics of aquatic raw materials for use as feeds in
small-scale aquaculture, namely algae (principally macro-algae — commonly referred to
as seaweeds) and aquatic macrophytes. Aquatic macrophytes are aquatic plants that are
large enough to be seen by the naked eye. They grow in or near water and are floating,
submerged, or emergent.

Information includes current and potential usage of these materials by small-scale
aquafarmers for target fish and crustaceans, together with details on their classification,
characteristics (including such factors as their natural distribution and environmental
requirements), production and chemical composition.

The review has been divided into seven major sections: one dealing with algae;
four sections on floating macrophytes (namely Azolla, duckweeds, water hyacinths
and others); a section on submerged macrophytes; and one on emergent macrophytes.
Finally, the review contains a concluding section which summarizes previous
chapters.








