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Abstract

Aquaponic is an artificial ecosystem, which is invented in order to reduce water requirement
and waste water from aquaculture. On the same time, it can reduce fertilizer demand for crop
cultivation and farmers can acquire benefit both from crops and fishes. A complete system can be
installed in urban area without any cause of pollution. A system comprises of three major
components: fish tank, nutrient conversion and pH control tank, and growing basin; was installed
and tested. Fifty fishes of Nile tilapia (Oreochromis niloticus) were cultivated in the 500 L tank for 17
weeks with completely recycle of solution. The fishes were fed manually with floating pellet feed
containing not less than 30 % crude protein, not less than 3 % lipid and not more than 8 % fiber.
Each 15 mg/L of Fe-DTPA (11.3 % Fe) and DTPA chelated micronutrients (Fe 5.6%, Mn 2.0%, Cu
0.2%, Zn 1.1%, B 0.9%, Mo 0.2%) were added. All fishes were survival, and fairly growth. Flow rate
of the solution affected concentration of NH,/NH, and feed consumption. The fishes consumed very
little feed when the concentration was higher than 2 mg/L. The consumption rapidly increased when
the concentration was lower than 1 mg/L. The solution should be re-circulated double of fish tank
volume in an hour to achieve optimum condition for fish. Water spinach, Daitokyo Bekana, Caisim
and Chinese Keli were cultivated alternatively. All of the vegetables grew well only for the first 8
weeks, although their growing rates were lower than those growing by hydroponics. After that they
showed severe nutrient deficiency and stunning. Visual observation and solution analysis indicated
that the deficiency caused from N, K, Fe and Zn. P, Ca, Mg S, Cl and Na tended to reach
equilibrium or accumulation in the system. The vegetables required Fe and Zn monthly of 206.2 and
20.6 mg/m2, respectively. Water spinach was the fastest growth and followed by Daitokyo Bekana,
Caisim and Chinese Keli, respectively. pH of the solution increased from 6.0 to equilibrium within 4
weeks, and varied between 6.9 - 7.2 after that. The ideal pH can be maintained using dead coral
without addition of any chemicals. Ratios of plant nutrients in fish feed differed from vegetable
requirement. High Na content in the feed may contributed to severe nutrient imbalance in the
solution. Aquaponic is a complicated system for nutrient management, and difficult to maintain. It

has to be studied in more detail for a stable system.
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