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A major source of mortality for larval fish is starvation.  Most species of larvae are poorly developed at first feeding and in order to avoid starvation the development of digestive physiology and foraging behaviour must be coupled.  We conducted a series of experiments with Atlantic cod (Gadus morhua) larvae in which the quality of  live prey fed to the larvae was varied.  In addition to providing fundamental information on functional feeding in larval fish, Atlantic cod show great potential for aquaculture thus our results will have practical significance as well.  The experiments were set up to test the hypothesis that the biochemical composition of the prey will influence digestive enzyme activity which in turn will influence the foraging activity of the larvae.

In the first experiment larval Atlantic cod (Gadus morhua) were cultured in 3000 l tanks. Tanks were maintained at 10 C under 24 hr photoperiod with a flow rate from 2l/min at the onset and 8l/min after two weeks. A density of 50 larvae/l was used.  Tanks were assigned treatments and placed under on of four treatments: high (21% dw TAG), or  low (5% TAG) lipid rotifer (Brachionus plicatilis) enrichment (triplicate tanks) with one tank of larvae either in greened water or not fed.  Only one tank for each of these latter treatments were used due to ethical concerns.  Larvae were reared in these treatments from hatching to 450 degreedays (dd).  Observations were taken twice a week for foraging behaviour, while growth data was taken once a week and survival monitored daily.  Samples for digestive enzyme analysis were taken every 50 dd and analysis was conducted using standard protocols.  Digestive enzyme activity had to be classified as for example, trypsin-like or pepsin-like, due to the fact that the entire larvae had to be sampled.  Thus proteases and protease inhibitors in tissues other then the digestive system complicated the analysis but not the overall findings.

Swimming and successful foraging were significantly higher in larvae in the high lipid treatment by 100 dd.  Growth,  survival and digestive enzyme activity were also significantly higher in the high lipid-fed larvae from 150 dd onwards.

A second experiment was set up to follow older Atlantic cod larvae fed on Artemia franciscana.  Artemia were enriched using one of three different formulations and fed to 450-650 dd larvae.  Rearing and sampling protocols followed those used in Experiment One.  Treatments in this experiment consisted of a high lipid treatment (56% lipid by weight, 21% protein), a high protein (65% protein, 10% lipid), uneriched Artemia nauplii and a mixed treatment  in which larvae were fed one of the above three formulation once every three days.

Larvae fed a rotation diet showed significantly higher survival and growth rates, but behaviour was not impacted by enrichment type. High-protein and high-lipid diets induced significantly high post-prandial digestive enzyme activities.  Results indicate that diet not only plays a significant role in growth and survival, but also in the enzymatic activity of the young fish’s developing digestive system. 
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