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Abstract

Development of Toa macroalgae ( Spirogyra sp.) cultivation in a greenhouse with raceway ponds in
environmentally closed system was studied. The initial cultivation of algae was 500 g fw/pond with water volume
of 500 liters for 10 days. It was found that the total biomass was in the range of 1,586-1,710 g fw/pond. During
cultivation pH and alkalinity were maintained in the range of 7.5-8.5 and more than 50 mg/L, respectively.
According to comparative studies of the growth and biomass of Spirogyra sp. cultivated with wastewater from
Nile tilapia culture pond at 0% (control), 30% and 50%. The results showed that the highest daily weight gain
(170.3 g fw/day), specific growth rate (14.8%/day) and total biomass (2,202.9 g fw/pond) of algae was found
when added with 30% wastewater (p<0.05). The results imply that wastewater from Nile tilapia culture pond
can be used as a source of nutrients, nitrogen in algae cultivation, substitutes the use of chemical fertilizers.
Therefore, the production of Spirogyrain this greenhouse was possible to apply in aquaculture farms or develop

commercially.
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Figure 1 Drawing of Toa macroalgae (Spirogyra sp.) cultivation in a greenhouse. Top: over view, bottom: top
view; (1) raceway ponds with paddle wheel (2) water prepared and water treatment tanks

(3) storage water tanks and (4) storage water ponds
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Table 1 Cost of Toa macroalgae biomass production in a greenhouse with raceway ponds.
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List This study
construction cost of greenhouse and ponds (baht) 120,000
equipment, motor, paddle wheel and electrical system (baht) 50,000
annual processing cost (baht) * material, electricity and labor costs 104,640
total cost (baht) 274,640
details of operating expenses
cost per production crop (baht) 4,360
number of production crop per year (crop) 24
cultivation duration per crop (days) 10
biomass per m” (kg) 0.83
total biomass per crop (kg) 16.60
cultivation area (m?) 20
sales per crop (baht) *minimum price of 200 baht/kg 3,320
annual sales (baht) 79,680
payback period (years) 3.45

" worker 1 person 400 baht/day

UNAINIAE

Table 2 Water quality of Toa macroalgae Spirogyra sp. cultivation in a greenhouse during culture trial.

Temperature Alkalinity DS Ammonia
Treatment ° pH
(°c) (mg/L) (mg/L) (mg/L)
1 26.5+1.2° 7.9+0.4° 70.0+5.7° 367.4+36.1° 0.02+0.03°
2 26.4+1.2° 7.9+0.3° 61.7+3.9° 369.1+13.2° 0.05+0.05°
3 26.2+1.1° 7.8+0.3° 64.9+9.9° 379.3+19.5° 0.11+0.05°

Mean with the different superscript letters in the same column were significant at (p<0.05)
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Figure 3 Growth of Toa macroalgae Spirogyra sp. in raceway ponds during culture trial.

Table 3 Growth and biomass of Toa macroalgae Spirogyra sp. cultivation in a greenhouse during culture trial.

Growth NANARTININ (UIUUNER)
Treatment
ADG (g/day) SGR (%/day) initial (g) Total (g)
1 104.4+7.9° 11.3+0.5" 500.0 1,5643.7+78.8°
2 170.3+8.4° 14.8+0.4° 500.0 2,202.9+84.0°
3 91.142.8° 10.4+0.2° 500.0 1,411.3+28.3°

Mean with the different superscript letters in the same column were significant at (p<0.05)
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