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Aquafeeds

Spotted sea trout studies identify
nutrition requirements, bene�t of
exercise

1 July 2009
By M. Shane Merryman  and Joe M. Fox, Ph.D.

Implications of involuntary exercise are substantial

A study found that regular “exercise” led to larger spotted seatrout
juveniles.

(https://debug.globalseafood.org)
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The spotted sea trout (Cynoscion nebulosus) is one of the most popular sport�sh in the United States,
with numbers of landings steadily increasing since the early 1980s. More importantly, the per-unit effort
required to catch these �sh has also been increasing. With this popularity, high potential for
overexploitation of the �shery exists, which could ultimately diminish wild stocks.

In the U.S. state of Texas, Texas Parks and Wildlife has initiated a stock enhancement program along
the natural geographic range of spotted sea trout to supplement wild stocks. However, because few
hatcheries exist for this species, the �shery could be severely impacted by sudden freezes, harmful
algal blooms, hypoxia or pollution events. The need for �sheries conservation, which includes stock
enhancement, implies a need for aquaculture of this species.

Nutrition studies
With this need in mind, the authors undertook two studies to address a few of the basic culture needs
of spotted sea  trout. The �rst study concentrated on identifying an appropriate feed rate for
maintenance and maximum weight gain for juvenile spotted sea trout. The second evaluated the
effects of involuntary exercise on growth. The overall goal of the studies was to determine a strategy to
maximize e�ciency of yield.

These studies are important from both aquaculture and �sheries conservation perspectives because
they provide basic nutritional information that contributes to reducing the potential for overexploitation
of this species. Optimization of daily feed requirements will enhance aquaculture production which, in
turn, could decrease �shing pressure. Dietary data could also help optimize feed costs by providing
information required for the least-cost formulation of commercial feeds.

For both studies, spotted sea trout fry of 25 to 35 mm total length were provided by Texas Parks and
Wildlife Coastal Conservation Association/Central Power and Light Co. Marine Development Center in
Corpus Christi, Texas.
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Feed rate study
In the feed rate study, spotted seatrout were stocked into six sets of triplicate tanks at a density of 0.5
grams wet weight �sh/L. Each tank – containing 150 L of water and with a bottom surface area of 0.35
square meters – was connected to an indoor, semi-closed recirculating aquaculture system (RAS).

This system contained a pressurized sand �lter, bio�lter, ultraviolet �lter and protein skimmer.
Temperature was maintained at 27 degrees-C and lighting was set for a photoperiod with 12 hours of
light and 12 hours of darkness. Other water quality factors were maintained at levels appropriate for
juvenile spotted sea trout.

For relevance to current farm-rearing situations, the �sh were fed a commercial feed at six rates – 1 to 6
percent of total tank biomass per day – for �ve weeks. Feed was distributed via automatic feeders
every 0.6 hour.

After the �ve weeks, �sh fed at 4 to 6 percent wet body weight/day (BWD) had signi�cantly higher
growth rates than �sh that received less feed (Fig. 1). The minimum feed rate for maintaining weight
was estimated at about 0.8 percent BWD.

Spotted seatrout �ngerlings.
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Because spotted sea trout are known for their voracious cannibalistic behavior, feed rates above 2
percent BWD are probably more adequate for preventing loss of stock. Signi�cantly higher mortality
was observed at the lowest feed rate treatment of 1 percent. This mortality was not the result of
cannibalism in this study, but appeared to be associated with the availability of feed. In the culture of
spotted sea trout, it is common to observe rapid growth and aggressive feeding in a small number of
�sh, which often reduces the availability of feed for smaller cohorts.

Exercise study
In the exercise study, efforts were made to evaluate the effects of involuntary swimming on growth
response. An increasing number of studies have reported higher growth rates for �sh “forced” to swim
against a relatively slow but steady current. Conventional wisdom of bioenergetics would conclude that
the result should be just the opposite.

Theoretically, exercised �sh expend energy on locomotion (swimming), resulting in less energy
available for growth for populations fed just below satiation. Increased feed-conversion e�ciency and
metabolism as well as reduced aggression and lower stress levels have been postulated as reasons for
this effect. In fact, several studies have shown that some �sh increase growth rate even when fed
restricted diets.

To determine the effects of exercise on spotted sea trout biomass gain, �sh were stocked into two
round 1,900-L tanks at a density of 170 grams per cubic meter. The tanks were connected to a semi-
closed RAS with mechanical and biological �ltration. Temperature was not controlled and at an
average 28 degrees-C, re�ected that of ambient environmental conditions, whereas photoperiod was set
with equal light and dark periods.

Fish in one tank were forced to swim against a current of 1.5 to 2.0 body lengths/second created by
both horizontal and vertical manifolds. Untreated �sh in the control tank were subjected to non-
directional water �ow, so their swimming was entirely voluntary.

Fig. 1: Weight gain of spotted seatrout fed different levels of feed over
�ve weeks. Like letters indicate no signi�cant difference among
groups.
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Results showed that after 21 days, the standard lengths of exercised �sh were 7 percent greater and
wet weight was 26 percent higher than the values for �sh in the control tank. Beyond 21 days, the
system was not capable of generating a greater current velocity to accommodate the larger �sh. After
�ve weeks, the differences in biomass gain between the two groups were reduced to a 2 percent in
standard length and 11 percent in wet weight.

Because the exercise treatments were not replicated, this data should be considered preliminary. On the
other hand, the implications of involuntary exercise of cultured spotted sea trout are substantial.
Further research into exercise studies needs to be performed with this species.

(Editor’s Note: This article was originally published in the July/August 2009 print edition of the Global
Aquaculture Advocate.)

Authors

For the feed rate study, the semi-enclosed RAS was composed of 18 tanks with a water turnover rate of
5 minutes/tank.
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