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7o Fig.2 Experimental facility for a zero-emission model of fish
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cultivation in combination with plant water-cultivation.
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Fig.4 Water temperature in the cultivation

pond.
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60
50
2 20
=
c
3 30
£
«Q
- 20
[
it
10
0
0 50 100 150 200 250 300 350
Time [d]
Fig.6 Feed amount throughout the
experiment.
800 O
=
S 600
£
2
S 400
e
ES]
3
S 200
S
0

0 50 100 150 200 250 300 350
Time [d]

Fig.7 Growth rate of water lettuce.
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Table 1 Composition of Species for cultivation.

Constituents Feed Fish Lettuce
Moisture 11.0 78.0 92.0
Protein 37.0 18.2 2.52
Nitrogen 5.92 2.91 0.362
Phosphorus 0.44 0.16 0.076
Unit:%

Table 2 Purification rate of water lettuce
(average in April from 1 through 14, 2000).

Material As daily rate | As annual rate
Biomass (wet) | 412 g/m*/d 147 kg/m’/y
Biomass (dry) 33.0 g/m*/d 11.7 kg/m®/y
Nitrogen 1.49 g/m*/d 531 g/m*/y
Phosphorus 313 mg/m*/d 111 g/m*/y
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Fig.10 Phosphorus concentration in water of

the cultivation pond.
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A Study of Zero-Emission Model for Fish Cultivation in Combination with
Plant Water- Cultivation
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(*Department of Biological and Chemical Engineering, 2-14-1 Tokiwadai,
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**Department of System Engineering, Ube National College of Technology)

Abstract

To prevent water pollution by fish cultivation and to achieve the higher
fishery production, a zero-emission model for fish cultivation was studied
experimentally in combination with plant water- cultivation. This model was
an ecological route of material flow from feed to plant (harvest) through fish
(harvest), lost feed and excreta, microorganisms and salts. The experimental
facility was composed of fish cultivating pond, bio-reactor to purify water and
plant water-cultivating pond among which the water was circulated. To prevent
propagation of algae which hinder the plant growth, ultraviolet ray was applied
to the circulating water. Hibuna, Carassius auratus, and water lettuce, Pistia
stratiotes, were cultivated as models of fish and plant. The load of feed for fish
was compensated by intake of materials by the lettuce and the pond water was
maintained to be of a good quality. The material balance has been analyzed and
the ability of lettuce for water purification has been determined as to be
147kg-wet biomass/m2/year, 531g-N/m2/year an 11g -P/m2/year as in April.

Key Words: Zero-Emission, Fish Cultivation, Plant Water-Cultivation, Material
Balance, Ecological Technology



