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nutrients that are present in others, a mixture of algal species is 
often used to supply adequate amounts of nutrients. Mollusk 
culture, for example, normally uses several microalgae, and crus-
tacean and fish larvae are often fed a mix of two.

The alternative to on-site algal culture is the use of preserved 
microalgae. Specialized companies sell concentrated pastes of spe-
cific microalgae, frozen microalgae concentrates, dried specific or 
mixed microalgae, and dried extracts of microalgae and other sub-
stances for greenwater culture. Another method is the preparation 
of microalgal concentrates based on chemical flocculation.

Heterotrophic growth conditions that utilize organic carbon 
instead of light as an energy source have been developed for the 
large-scale production of microalgae. Although they are not yet 
widely implemented, they can have an important role in produc-
ing future alternative sources of essential polyunsaturated fatty 
acids arachidonic acid, eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA). 

Rotifers
The brackishwater rotifer, Brachionus plicatilis, was identified by 

Japanese aquaculturists as a suitable starter diet in marine fish larvicul-
ture in the 1960s. Under optimal culture conditions, B. plicatilis has 
high fecundity and reproduces by parthenogenesis – asexual reproduc-
tion in which each female produces several eggs at a time. After 
hatching, the rotifers reach reproductive stage in only a few days.

Hatcheries have used rotifer body size to distinguish their 
marine Brachionus cultures in large, medium, small or super 
small categories for use alone or mixed, but this classification is 
somewhat inaccurate. Nowadays there are divisions within each 
size group for different species and biotypes with somewhat dif-
ferent optimal culture conditions. 

Different species or biotypes can grow well in one hatchery 
and fail in another. So it is advisable to regularly renew rotifer 
stocks from specialized labs or enterprises that maintain purified 
production. Also, resting eggs can be used for setting up cultures 
or when production collapses.

Brine Shrimp
Brine shrimp, Artemia nauplii, are the most widely used spe-

cies of live food applied in the larval rearing of fish and crusta-
ceans. Artemia cysts are easy to keep in the dormant stage, and 
after 24 hours of immersion in saltwater at 26 to 28° C, the 
embryos hatch and release 0.4 to 0.5 mm instar I nauplii that 
swim in the water. These nauplii are used immediately, before 
they grow too large to fit the mouths of larval fish and their 
nutritional value decreases. 

One of the biggest disadvantages of Artemia is their defi-
ciency in essential fatty acids for marine fish larvae. Depending 
on the species and strain, they have low levels of EPA and no 
DHA, and their fatty acid profiles can only be modified when 
the nauplii have functional digestive systems. 

Another constraint with the use of live foods that rapidly lose 
nutritional value is that fish and crustacean larvae need to be fed 
several times a day to ensure sufficient prey quantity and quality. 
This is laborious and time-consuming. To prevent enrichment 
loss in Artemia and rotifers, and keep Artemia from growing, 

they should be kept in a refrigerator at 6 ± 1° C and distributed 
to culture tanks when necessary.

Copepods
Copepods are also used as live feeds for marine fish larvae. 

They have a much higher content of EPA and DHA, and 
greater nutritional value than rotifers and Artemia. Amino acid 
concentrations are also generally higher in copepods. The main 
copepod groups used in aquaculture are Calanoids, mainly Acar-
tia species, and Harpacticoids like Tisbe species. 

Besides their superior nutritional value, copepods have a wide 
range of body sizes within and among species. The early nauplii 
and copepodites can be extremely useful as initial prey for species 
with small mouths at first feeding. However, copepod rearing 
requires space and is very laborious. 

Their density in culture is usually very low when compared with 
rotifers and Artemia, which is a constraint for industrial production. 
Due to the relative ease and low cost of culturing rotifers and Arte-
mia in high densities, it is unlikely copepod culture will replace them 
as an economically viable alternative in the near future.

In aquaculture, copepods are mostly used in semi-intensive 
larval-rearing systems for a short initial period during the larval 
stage to ensure normal development. They can be cultured in 
large quantities in outdoor mesocosms, collected in the wild or 
reared in indoor tanks to obtain resting eggs that will later be 
hatched for nauplii according to fish larval requirements. 

Protozoa
Ciliates and other protozoa play an important role for first-

feeding fish larvae in the wild. In mesocosm experiments, they 
seem to enhance survival by bridging the gap until larvae encoun-
ter copepod nauplii. Although not commonly used as live feed for 
fish larvae, the heterotrophic dinoflagellate Oxyrrhis marina can be 
a potential candidate during the first feeding stages. 

In aquaculture, O. marina are often fed to copepods, since 
they increase female fecundity. Compared to more common live 
feeds for fish larva O. marina is a much smaller organism whose 
morphological characteristics change easily at different develop-
ment stages. Their lengths vary from about 8 to 24 μ, while 
widths range from 6 to 20 μ.

Their value as fish larvae feed has still to be proven, but proto-
zoa are extremely easy to culture and manipulate, offering good 
potential for rearing marine fish larvae with small mouth gapes. 

Brine shrimp, Artemia nauplii, 
are the most widely used live food 
applied in the larval rearing of fish 
and crustaceans. 

The main copepods used in aquaculture are Acartia species 
and Harpacticoids like Tisbe graciloides.
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