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By Albert G.J. Tacon, Ph.D.

Indoor farming systems must grow animals faster and more
e ciently than conventional systems
In marked contrast to poultry, where animals are commercially reared under stringent biosecurity and environmental
control measures within indoor temperature-controlled “poultry houses,”the bulk of aquaculture production is still
realized within outdoor production systems and under varying ambient conditions. However, the advent of modern
indoor aquaculture production systems based on the use of cost-effective water circulation and in situ bio ltration
technologies, has opened a vast door of opportunity for both aquaculturists and feed manufacturers alike. From a
nutritional standpoint there are some guiding principles that should be followed when developing feeds and feeding
regimes for these farming systems.
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The automatic feeder in this indoor recirculating system feeds ounder in a Japanese operation.

System factors to consider
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Animals are usually reared under “closed” farming conditions independent of climate and outdoor weather
conditions, including lunar cycles.
Animals are usually reared under clear-water culture conditions, with no endogenous access to dietary
nutrients other than those externally supplied in the form of arti cially compounded aquafeeds.
Animals are usually reared under ideal or optimum environmental rearing conditions (i.e., in terms of water
temperature, dissolved oxygen concentration, pH, salinity, alkalinity, aeration, water ow, water depth, and
lighting) for the duration of the production cycle.
Animals are usually reared at very high stocking densities, and generally occupy the entire water column of the
culture tank or raceway.
Animals are usually not subjected to undue stress in terms of handling or contact with humans or by other
animals, including predators.
Animals are continuously reared within an aquatic environment where essential soluble nutrients may be
depleted over time, and/or where potential toxic compounds may accumulate.
The e ciency of the water bio ltration system employed will depend upon its size and ability to cope with the
fecal/metabolic end products of digestion, including uneaten feed and leachate.

Nutritional factors to consider
Diets should be formulated to the known minimum dietary nutrient requirements of the target species in
question, or in the absence of requirement data, formulated to approximate the muscle tissue of the species.
Diets should be formulated and manufactured so as to minimize nutrient loss through leaching on prolonged
immersion in water, through the use of appropriate encapsulation, chelation and binding techniques.
Diets should be formulated to the optimum protein:energy ratio for the species in question, so as to elicit
maximum growth and minimize the nitrogen load to the system bio lters.
Whenever possible, the use of improved low/high temperature processing techniques (i.e., extrusion, spherical
agglomeration, encapsulation processing systems) which enhance the physical characteristics of the diet (i.e.,
less nes or dust) and nutrient digestibility should be promoted.
Whenever economically possible, aquafeeds should be fed on a little and often basis continuously over a 24hour working day (and sh or shrimp growing day), so as to offer optimum feeding opportunity and elicit
maximum growth, maximum nutrient deposition e ciency, and minimize feed contact with water and thereby
feed wastage and leaching.
The feed manufacturing process employed to produce the aquafeed and choice of binder used can
signi cantly in uence the physical characteristics and behavior of the feces of the target species within the
water column, including their settling/separation characteristics and consequent ease of removal from the
culture system.
Selection of feed ingredients for use within aquafeeds should be based on digestible nutrient content, and the
use of llers or ingredients with poor nutrient digestibility should be minimized. This unless the later are used to
sequester unwanted metabolites, such as ammonia or metal ions from the water column, and/or for used for
increasing dietary lipid content.

The bottom line
In view of the generally higher capital and operating costs of closed indoor farming systems, it follows that for these
farming systems to be pro table, animals must reach market size faster (i.e., reduced production period) and more
e ciently (i.e., improved feed e ciency and survival) than conventional outdoor production systems.

(Editor’s Note: This article was originally published in the June 2000 print edition of the Global Aquaculture Advocate.)
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