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ABSTRACT

Aguatic animals, particularly fish, play a main role in the life and livelihoods
of the people in Thailand, especially living in rural areas for whom fish is a staple of
their diet and the chief source of animal protein. Aquaculture is the fastest growing
food production industry, and the vast majority of aquaculture products are derived
from Asia. Thailand's statistics stated that aquatic exports ranked 1st in 10 countries
all over the world. However, there are culturing fish problems during the rainy and
winter seasons that impact farmers daily life. This study was analyzing thermal
performance of greenhouse fish cage integrated with (1) hot air aerator and (2)
without hot air aerator compared to normal fish cage, as well as the development of
a mathematical model for predicting water temperature in greenhouse fish cages and
assessing the economic value.

In this research, foam was used in the design and development of fish cage
size 2.1X 32X 1.5 m’ and covered with bamboo to reduce heat loss. The parabolic
roof structure which was made from poly ethylene (0.15 mm, UV 7%). Culturing 2
species of fish include Climbing perch (Climbing Perch, Anabastestudineus, Bloch)

and Nile tilapia (Oreochromis niloticus-mossambicus) in a lagoon (18° 53" 24" N 99° 2'
16" E). During the rainy and winter season with low ambient temperature affected the
growth of fish. The study results were divided into 5 parts, included.

Part 1: Test for culturing fish cage under 3 different sets of experiments.
Comparing with the measured water temperature was significantly different among
the treatments (p<0.05). From the experimental study greenhouse fish cages using
foam and covered with bamboo have average water temperature of 30.24%0.68 °C
and 27.58+0.81 °C that tested during the rainy and winter season, respectively; this
temperature is higher than during normal fish farming being equal to 1.23 °C or 4.09%
and 0.81 °C or 2.99%, respectively.
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Part 2: Study of performance focused on greenhouse fish cage integrated with
hot air aerator and without hot air aerator. The depth of the water surface 0.8 m it
was found that performance of greenhouse fish cages were 23.66% and 32.65%,
respectively. Average water temperature was 29.94+0.23 °C and 31.82£0.68 °C,
respectively. Filling hot air into greenhouse fish cages revealed that the water
temperature is consistently at each level of the depth. The difference between the
maximum and minimum temperature was 1.57 °C. The temperature was optimized
for culturing the fishes.

Part 3: The study was to compare growth rates and nutritional quality in
culturing fish cage. Culturing Climbing perch during the raining season it was found
that greenhouse fish cages using foam and covered with bamboo system showed the
growth rates was higher than normal fish cage and fish cage covered with greenhouse
(p<0.05) was 15.93% and 6.24%, respectively. Culturing Nile tilapia during winter
season it was found that greenhouse fish cage using foam and covered with bamboo
shown growth rates higher than normal fish cage and the cage covered up with
greenhouse (p<0.05) was 30.91% and 11.79%, respectively. It also found that
greenhouse fish cages using foam and covered with bamboo can produce fish
cultures 3 times/yearly. In contrast, normal fish cages can culture fish 2 times/year.
Water quality and nutrition showed that there is no difference compared to normal
fish cage.

Part 4: Development to a mathematical model used for predicting the water
temperature in greenhouse fish cages integrated with hot air aerator and without hot
air aerator. The model was developed for this experimental study. It can be used to
predict the water temperature for the fish cages. The predicted water temperature
error presented not is more than 5%.

Part 5: The economic cost analysis was examined. The greenhouse fish cace
was developed with an investment of 10,400 baht. It was found that the payback
period was 1 year 7 months and 14 days; and the internal rate of return (IRR) was
58.00%. Accordingly, the return on investment in greenhouse fish cages verified the
investment attractiveness.

The research concluded that culturing fish in greenhouse fish cages integrated
with hot air aerator provided the best performance and most economical benefits
compared with culturing fish in normal fish cage. Consequently, the entire study
results deliveries detailed information and promotes the transfer of technology and

knowledge to the farmers and efficiently applicable for the society.



