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Studies point to energy savings
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Tilapia fry were stocked in tanks and exposed to several different photoperiod regimes. No significant differences among survivals or final weights
were detected.

As tilapia culture expands worldwide, more indoor hatcheries are being built to improve management and control environmental conditions during this
early growth phase. Biosecurity is greatly increased in indoor hatcheries, but so is the energy cost associated with the operation of these facilities.

The authors recently carried out experiments to study the effects of photoperiod on the growth and survival of Oreochromis species red tilapia fry and
evaluate if light energy costs could be decreased.

Three 30-day experiments were conducted under laboratory conditions simulating the hatchery phase. Fry were fed to satiation 9 times/day, every two
hours from 6 a.m. to 10 p.m. in experiments 1 and 2, and six times/day, every three hours from 7 a.m. to 10 p.m. in experiment 3. A commercial feed
containing 45 percent protein, 5 percent fat and 3 percent fiber was used. Values for water ammonia, nitrites, nitrates and pH where maintained within the
appropriate ranges for the species by batch water exchange when needed.

Experiment 1

Three photoperiods with three replicates each were tested: 16 hours of constant light and eight hours dark (16L:8D); eight hours of constant light, eight
hours with light turned on for 15 minutes at each feeding time and eight hours dark (8L:81:8D); and eight hours light and 16 hours dark (8L:16D). The
light source was 35-watt fluorescent tubes with an average intensity of 1,450 lux at the water surface.

Fry with an average initial weight of 0.011 grams were stocked in plastic tanks with 40 liters of freshwater at a density of 1.25 fry/L. The average water
temperature was 26.3 degrees-C and average dissolved-oxygen concentration was 7.2 ppm. No significant differences among survivals or final weights
were detected (Table 1).

Alvarez-Rosario, Performance of tilapia at three different photoperiods, Table 1

Treatment Initial Weight (g) Final Weight (g) Survival (%)

16L:8D  0.011 0.584 87.3
8L:8I:8D 0.011 0.613 82.0
8L:16D  0.011 0.564 75.3

Table 1. Performance of tilapia at three different photoperiods. (L: light, D: dark, I: light on for 15 minutes at each feeding.)

Experiment 2
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Three photoperiods with four replicates each were tested: 16 hours constant light and eight hours dark (16L:8D), 16 hours of light turned on for 15
minutes at each feeding time and eight hours dark (161:8D); and eight hours light and 16 hours dark (8L:16D). More 35-watt fluorescent tubes were used
than in experiment 1 to achieve an average intensity of 2,094 lux at the water surface.

Fry with an average initial weight of 0.016 grams were stocked in plastic tanks with 45 liters of freshwater at a density of 1.55 fry/L. Average water
temperature and dissolved oxygen were 27.0 degrees-C and 6.9 ppm, respectively. No significant differences among survivals or final weights were
detected (Table 2).

Alvarez-Rosario, Performance of tilapia at three different photoperiods, Table 2

Treatment Initial Weight (g) Final Weight (g) Survival (%)

16L:8D  0.016 0.442 75.7
161:8D 0.016 0.372 71.9
8L:16D  0.016 0.437 73.9

Table 2. Performance of tilapia at three different photoperiods. (L: light, D: dark, I: light on for 15 minutes at each feeding.)

Experiment 3

Five photoperiods with four replicates each were tested: 24 hours of constant light (24L), 15 hours constant light and nine hours dark (15L:9D), 15 hours
of light turned on for 15 minutes at each feeding time and nine hours dark (151:9D), nine hours of light provided for 15 minutes at each feeding time and
15 hours dark (91:15D), and 24 hours of darkness (24D). As in experiment 2, fluorescent tubes delivered an average intensity of 2,094 lux at the water
surface.

Fry with an average initial weight of 0.044 grams were stocked in plastic tanks with 50 liters of freshwater at a density of 1.10 fry/L. Average water
temperature and dissolved-oxygen concentration were 27.7 degrees-C and 5.1 ppm, respectively. No significant differences among survivals or final
weights were detected (Table 3).

Alverez-Rosario, Performance of tilapia at five different photoperiods, Table 3

Treatment Initial Weight (g) Final Weight (g) Survival (%)

24L 0.044 1.152 95.9
15L:9D  0.044 1.185 92.7
151:9D 0.044 1.394 93.6
91:15D 0.044 1.388 95.0
24D 0.044 1.178 90.0

Table 3. Performance of tilapia at five different photoperiods. (L: light, D: dark, I: light on for 15 minutes at each feeding.)

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

Now that you've finished reading the article ...

... we hope you’ll consider supporting our mission to document the evolution of the global aquaculture industry and share our vast network of
contributors’ expansive knowledge every week.

By becoming a Global Seafood Alliance member, you’re ensuring that all of the pre-competitive work we do through member benefits, resources and
events can continue. Individual membership costs just $50 a year.

Not a GSA member? Join us.

Support GSA and Become a Member
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Tilapia culture in sub-Saharan Africa suffers from low productivity and profitability. A comprehensive management approach is needed to address the root
causes.
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Algae alternative: Chlorella studied as protein source in tilapia feeds

Chlorella and other species have potential as protein sources in aquafeeds. In trials with tilapia fry raised in a recirculating system, the fish received a
fishmeal-based control diet or feeds with portions of the fishmeal replaced by Chlorella.

Intelligence

An engineer’s design for a classroom aquaculture-aquaponics system

An aquaponics teaching system was designed, built and operated by students at the University of Arizona, integrating its operation and management into
the educational curriculum. This engineering design will require minimum maintenance and will last years.
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Applied commercial breeding program for Nile tilapia in Egypt

A major goal of selective breeding program for Nile tilapia (Oreochromis niloticus) in Egypt is to select for fillet color and fillet weight in response to
consumer preferences.

About The Advocate
The Responsible Seafood Advocate supports the Global Seafood Alliance’s (GSA) mission to advance responsible seafood practices through education,

advocacy and third-party assurances.
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