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Organic Aquafeeds - Ingredients and Ideals

Introduction

Organic certification companies first began developing aquaculture standards in the late 1980s and began certifying fish in the mid 1990s. The organic movement as we understand it now had been established some time earlier (in the 1940s in the case of the Soil Association), and had developed its principles and philosophies purely on terrestrial agriculture. 

The move into aquatic farming therefore raised a number of issues, one of which was how to feed farmed fish in a way that satisfies these principles and philosophies.

In order to understand the formulation of organic aquafeeds, this paper outlines the organic principles and standards that define them, and describes how these principles are put into practice with the key ingredients.

Organic principles

The International Federation of Organic Agriculture Movements (IFOAM) has established the over-arching principles of the organic movement - the IFOAM Basic Principles. Under this umbrella, individual certification companies such as the Soil Association define their own working principles for agriculture and aquaculture. 

There are four IFOAM basic principles, Health, Ecology, Fairness and Care.

The summary line of each principle is below (the full text is available from www.ifoam.org).

· Health - Organic Agriculture should sustain and enhance the health of soil, plant, animal, human and planet as one and indivisible.

· Ecology - Organic Agriculture should be based on living ecological systems and cycles, work with them, emulate them and help sustain them.

· Fairness - Organic Agriculture should build on relationships that ensure fairness with regard to the common environment and life opportunities

· Care - Organic Agriculture should be managed in a precautionary and responsible manner to protect the health and well being of current and future generations and the environment.

Although still based on agriculture, they describe a holistic approach to the production of healthy farmed food, working with (rather than dominating) nature, minimising environmental impacts and managing the operation in an ethical and socially responsible manner. This approach can equally be applied to aquaculture.

These principles are put into practice through the organic standards which detail what must be done by organic producers and processors. For producers of organic aquafeeds, they define which are acceptable ingredients.

Putting principles into practice - key ingredients.
Some species of organic fish such as tilapia, carp and potentially shrimp can (if grown at low stocking densities in extensive systems) be fed on food cultured within the pond itself or on relatively simple supplemental feeds. Ingredients for vegetable-based feeds simply require the use of certified organic ingredients. However, the bulk of organic fish presently being farmed are carnivorous - salmon, trout, cod, and seabass and these typically require the use of feeds with high levels of fishmeal and oil.

Fishmeal and oil

In principle, the use of ingredients such as fishmeal and oil from non-food grade fisheries - a theoretically renewable resource - should be acceptable, but clearly the main problem with this is firstly finding a sustainable source and secondly, being able to prove it as such. The second factor - being able to prove sustainability - is becoming increasingly important.

Organic certifiers take a variety of approaches to this problem. Some rely on the FAO’s Code of Conduct for Responsible Fisheries, but most concentrate on the use of fishmeal and oil made from the filleting wastes of fish already caught for human consumption. There has also been mention of the possible use by some organic certifiers of by-catch wastes, but this is a controversial subject, and as far as we are aware this source is not currently being used. 

The Soil Associations standard for these ingredients is as follows:

· You must use aquatic ingredients:

· of organic origin, or failing that

· from wild marine resources that we recognise as independently certified as sustainable (such as by the Marine Stewardship Council), or failing that

· made from the by-products of wild caught fish for human consumption
In the UK there are approximately 50,000 tonnes of fishmeal and 12,000 tonnes of fish oil produced annually from the wastes of fish caught and gutted/filleted for human consumption, and this is more than enough to satisfy the current demand. There are also other sources available in Northern Europe. 

However, these ingredients do have their problems. Ash content is higher, FCR will be slightly lower, and the quality of the meal can be lower because the trimmings are not handled as well as the fresh fish. We also want to concentrate on local supplies to avoid global transport and ‘food miles’, but the contaminant levels are higher in the North Atlantic. Fisheries are seasonal, with peaks of herring and mackerel wastes in summer and winter, and a relatively stable supply of white fish year-round.

Despite having to overcome these problems, we are currently satisfied that this is the best use of these resources - turning waste products of fish already caught for human consumption (of little or no food value to humans) into highly nutritious food. Our next goal is to find sources that can be independently certified as sustainable by an organisation such as the Marine Stewardship Council.

To achieve this, we have established a unique partnership with the Marine Stewardship Council, sustainable seafood company Aquascot and the UK retailer Waitrose with the aim of achieving this goal by 2010. With a focus on North Atlantic fisheries to reduce transport, this is a significant challenge, but we are making good progress.

Environmental contaminants

The focus on local North Atlantic sources of fishmeal and oil puts us at risk of higher levels of environmental contaminants. The available data shows that there are no significant differences between organic and non-organic fish, and levels in the environment are dropping relatively rapidly, but we would still like to make further reductions. We have worked with the feed companies to develop alternatives and have examined the techniques available for cleaning the oils. Even though the concerns over these contaminants are reducing, by using a combination of available methods we hope to reduce the levels significantly in the near future.

Pigmentation

Pigmentation of farmed salmon is another controversial area, but one for which the organic movements requirements are clear - organic feeds must use natural, that is non-synthetic, sources. Again the approach taken by different certifiers varies. The Soil Association considers that the fish should only be given enough pigmentation to satisfy their physiological requirements, but no more just to satisfy consumer expectations of brightly coloured salmon. We achieve this by only allowing the use of crustacean meals (made again from the processing wastes from human consumption fisheries) which are able to provide sufficient pigmentation. These meals are impractical to use at high enough inclusion levels in the feed to give the darker pigmentation.

Phaffia yeast is the main alternative, and is used by all the other organic certifiers (and in Soil Association brood stock feeds). Microalgal pigments are also a potential source of natural pigments, but difficulties in growing them organically prevent their use at present. 

Vegetable ingredients

Replacement of fishmeal and oil with vegetable alternatives offers some potential advantages, including reducing the amount of marine resources used and lowering contaminants levels, but their production also has a significant environmental impact which must be taken into account. 

The use of vegetable ingredients is now widespread in salmon farming (although not in Scotland), but there has been resistance from organic retailers who are concerned about changes in the nutritional profile of the fish, and potential welfare implications from high substitutions levels of certain vegetable ingredients.

In reality, there are already vegetable ingredients used in organic feeds. Organic wheat flour is used primarily as a source of starch for pellet binding, and soya meal may be used in some feeds. Substitution of vegetable oils is not being done at present, although the use of full fat soya meal will supply part of the fish’s energy requirements from the oils contained within them.

Antioxidants

Again the emphasis is on natural non-synthetic alternatives to the widespread use of synthetic chemicals such as ethoxyquin, BHT and BHA. There are a variety of natural products now available using ingredients such as vitamin E tocopherols, vitamin C ascorbates, gallic acids and herb extracts. These can be formulated into liquids or powders and can be fat soluble or combined with natural emulsifiers if necessary. The use of synthetic antioxidants is being increasingly restricted by organic certifiers - the Soil Association has set a deadline of July 2007 after which only natural products will be permitted.

Future directions 

The intense focus on the sustainability of all types of seafood is likely to continue, and there are real concerns for the ability of the aquaculture industry to meet its future requirements for fishmeal and oil. We will continue to strive for independently certified sources of marine ingredients, but are keen to find alternatives
Terrestrial farmers are able to grow their own animal feeds - ideally fertilised by manure from their own livestock, and this is a possibility for aquatic farmers too. The number of aquatic species suitable for culture as food items seems relatively limited, but it should be possible to supply a proportion of the fish’s feed requirements in this way. The quantities supplied may be small at first, but it is important to begin the development process.

Aquatic feed ingredients are already diversifying and are likely to continue to do so as widespread research continues, but the global implications of climate change and the declining availability of mineral oil could potentially have a dramatic effect on this process. It is becoming increasingly important that these factors are taken into account. The Soil Association is particularly concerned about how current farming methods are contributing to these problems and how they will affect our food production and supply networks in the future.  This will undoubtedly have a considerable impact on aquatic feeds and their ingredients, perhaps in the near future - we are already starting to see the signs of this taking place - and we must develop more sustainable approaches to aquafeeds.
Conclusions

The principles of organic farming dictate our overall approach to feeding organic farmed animals. By using locally sourced waste products from fish already caught for human consumption and natural ingredients where possible, we consider that we have a relatively low impact on the environment. Achieving truly sustainable and nutritionally complete feeds while maintaining economic viability is an ongoing challenge for the aquaculture industry and one which the organic movement hopes play a key role.

