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Nutrition is at the hub of successful farming operations, but its importance is often overlooked or underappreciated.
Nutrition is generally thought of as simply meeting the nutrient requirements of the culture species, but this misses
the broader signi�cance of nutrition.

The roles feed manufacturing and feed management strategies play are often taken for granted. Also often under-
appreciated is the importance of integrating nutrition into the planning stages of aquaculture operations. Nutrition
affects and in turn is affected by the other considerations of the aquaculture facilities.

Feed quality and composition directly affect rate of growth, product quality, and time to market. Management of both
the animals and farm personnel are dictated by the type of feed and feeding frequency, as well as the timing and
method of feed delivery. Dietary composition, energy density, and appropriate feeding rates that meet animals
requirements directly affect growth, health, feed e�ciency and ultimately the bottom line. Therefore, a successful
feeding strategy is important for success.

Species-speci�c strategies
The �rst step toward success is to have a complete understanding of the species being fed and the constraints it
faces, the signi�cance of which is generally underappreciated. Even two species that have the same nutritional
requirements under optimal conditions will respond to stressors and changing environmental conditions differently.

The effects on feed intake, growth, and e�ciency differ in response to �uctuations in temperature, dissolved oxygen,
and water quality.  The severity and duration of these affects can even differ within the same species depending on
prior acclimation history. Other factors such as density, age of maturation, health status, and the perceived presence
of humans or predators can result in different responses in feeding behavior, growth, and e�ciency.

Most important, however, is an understanding of how size and growth rate affect feed intake, protein, and energy
requirements. All these factors help de�ne what you are feeding and what and how the animals should be fed.

What to feed
Like their terrestrial counterparts, aquatic animals require protein, fats, vitamins, and minerals to support growth and
stay healthy.  They are dependent on feed  – whether natural or manufactured  – to supply essential nutrients and
energy.

Although species differ in the nature and quantity of their essential nutrient requirements, all aquatic animals require
the same 10 essential amino acids, which are usually ingested in the form of protein. Feed can represent 50 percent
or more of production costs, and since protein is the most expensive component of feeds, it is important to use highly
digestible feeds that closely match the essential amino acid requirements of the target animal. However, the amino
acids must also be available to the animal in the right balance at the right time.

Energy density
The amount of energy in diets, or energy density, is also an important consideration. A recent trend in �sh farming is
to use feeds that contain higher levels of fat so less protein is used for energy, making more protein available for
growth. However, high-energy diets can reduce the amount of feed consumed.

High-energy diets require that other nutrients be incorporated at higher levels to ensure su�cient quantities are
consumed to meet the animals’ needs. Thoughtful consideration should be given to the use of high-energy diets
because they can increase the amount of fat in �sh, which can lead to rancidity and reduce shelf life.

Aquafeed selection

The interrelated physical traits of feed in�uence animal intake and
resulting growth.
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An appropriate feed pellet size is also important. Pellet size should increase with the size of the �sh. Too-small
pellets increase feed waste and increase energy expenditure to obtain feed, both of which decrease feed e�ciency.
Pellets that are too large may not be eaten, or feed can be wasted as �sh break it up to swallow it, again decreasing
feed e�ciency. When faced with varied animal size, it is best to use a size appropriate for the smaller �sh to ensure
everyone can eat.

Pellet size, shape, color, and palatability all in�uence intake and hence growth. Pellet hardness, stability, and water
content also affect intake, digestion, and nutrient availability. Feeds with high amounts of �ne particles should be
avoided, as the particles are largely unavailable to the �sh and can degrade water quality.

Another consideration is whether to use sinking or �oating feeds. Floating feed allows observation of �sh feeding
behavior and activity. If too little or too much feed is offered, this allows feed rates to be adjusted accordingly.
However, some species prefer to feed from the water column or off the bottom. Floating feeds are made through the
extrusion process during feed manufacturing. In addition to their bene�t of observation, the extrusion process cooks
the dietary starch, making the carbohydrate more available.

When to feed
Knowing when and how to feed is as important in developing a feeding management strategy as knowing what to
feed. The number of daily feedings and feeding frequency both affect feed intake and e�ciency.

In general, most species show increased daily consumption with an increased number of feedings, until a plateau is
reached (Fig. 1). Consumption near this plateau is associated with increased growth, but comes at the expense of
e�ciency. It is up to farm managers to determine an appropriate compromise.

Increasing the frequency of feedings allows more meals to be offered in a day, but feeding before appetite has
returned reduces digestion e�ciency, resulting in more solids production and reduced feed e�ciency. In addition, it
increases labor costs associated with feeding – again requiring a trade-off.

Seasons, times of day
Changing seasons and day length are also important considerations. Alternative diets or feeding strategies that
compensate for lower water temperatures in winter and higher temperatures in summer are essential. Similarly, feed
rates or dietary composition may need to change to maximize spawning results.

Fig. 1: Most species show increased daily consumption with an
increased number of feedings, until a plateau is reached.



10/1/2019 Food for thought: Feed management strategies, part 1 « Global Aquaculture Advocate

https://www.aquaculturealliance.org/advocate/food-for-thought-feed-management-strategies-part-1/?headlessPrint=AAAAAPIA9c8r7gs82oWZBA

Feeding schedules that account for animals’ natural feeding rhythms increase intake and e�ciency. However, during
warm seasons, low dissolved oxygen levels can require that �sh skip a morning meal even if it is their preferred
feeding time. Most farm managers only feed during daylight hours, but some choose a 24-hour feeding schedule to
increase daily intake. However, this usually comes at the expense of e�ciency.

Rearing systems
The type of rearing system frames an appropriate feeding management strategy. Farmers using net pens, cages, and
ponds generally have less control over temperature and other environmental parameters than those who run
recirculating systems. This may necessitate more frequent monitoring of feed rates. Reduction of feed rates or
switching to a seasonal feed may be in order.

Farms utilizing ponds may choose to feed once a day or use supplemental feeding to take advantage of natural
feeds. Conversely, �sh in recirculating systems do not have access to natural feeds and require a complete and
balanced diet.

Fish in cages or net pens may require slow-sinking feeds or a mechanism for delivering feed that allows access to
feed before it is out of reach. Farm managers who employ supplemental aeration or oxygenation may be able to
increase feed intake by increasing feed rates or feeding frequencies.

(Editor’s Note: This article was originally published in the November/December 2007 print edition of the Global
Aquaculture Advocate.)
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