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Culturing butter catfish (Ompok bimaculatus (Bloch, 1794)) in different
densities in the small closed recirculating aquaculture system (RAS) under
the limited water supply area of the smart agriculture model on the iot
system
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ABSTRACT: The Butter catfish cultured in different densities in the small closed recirculating system under the
limited water supply area of the smart agriculture model on the loT system was divided into 4 treatments including
250, 300, 350, and 400 fish per square meter with 3 replications. The size of a plastic pond was 1,000 liters with a
capacity of 800-liter water. The fish had an average initial weight of 1.31 grams and length of 1.80 centimeters. The
experiment had been conducted for 24 weeks. The results showed that the growth efficiency of Butter catfish in
terms of weight and length was not statistically different (P>0.05). Moreover, the survival rates of fish in the ponds
at 250, 300, 350 and 400 fish per square meter were 100 + 0.00, 100 + 0.00, 99.28 + 0.01 and 98.92 + 0.02,
respectively, and there was no statistical difference (p>0.05). Water quality monitoring and notification using the
Smart Agriculture loT system, developed by our research team, were compared with the standard method in the
laboratory throughout the culture period. Four water quality parameters were measured. Dissolved oxygen was
between 7.01-7.91 mg/|, pH was between 6.82-7.89, temperature was between 25.32-26.64 °C and turbidity in water
was 12.49-12.88 NTU. AWl four parameters were at the appropriate level for fish culture so that there was no
notification from the system. In terms of water quantity in fish farming, the use of water throughout the farming
period was only 14.40 tons. The amount of water added from evaporation during aquaculture was not included.
Therefore, it can be concluded that the optimum density for this fish culture can be raised up to 400 fish per square
meter and the use of smart agriculture prototypes on the IoT system was effective.

Keywords: Ompok bimaculatus (Bloch, 1794); Recirculating Aquaculture System (RAS), Internet of Thing; Closed
Systems
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Figure 1 Recirculation Aquaculture Tanks; RAT
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Figure 2 Water quality alerts through mobile applications. (A) Notification bar; (B) screen showing the water quality
in the farm; (C) Water quality standard setting screen.
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Aupnsnaiiy fio 250, 300, 350 w400 FH2/AT 4. WudwmﬁmﬁﬂqmﬁwﬁmLa?{EJaJWﬂﬁquuisé’UﬂaﬂuwuﬂLLﬂiu 400, 300,
350 Way 250 f/A34l. WU 66.89+5.45, 65.57+5.19, 59.66+4.81 Uag 59.02+4.14 n. AMuAWU ANNEMIgATeiirads
unfigaluseduanuvuinyuil 300, 400, 350 uay 250 §1/AT.a. WNAU 22.52+0.41, 22.25+0.46, 22.24+0.48 uay
21.86+0.47 1. MUY WUTAMEMLILLLTG 4 sedy Taliunnenmeada (p>0.05) dusnsnnsseniidiadouniign
TusgdumnumuuLud 250, 300, 350 uaz 400 #2/A5.41. WU 100£0.00,1000.00, 99.28+0.01 UAL9I8.92+0.02 %

AUy (Table 1) efienlalunnsnemeadn (p>0.05)

Table 1 Density level and growth performance and survival rate for Butter catfish grow in different density levels of

24 weeks

Density levels (m?)

Growth parameters p-value
250 300 350 400
Initial weight (g/f) 1.32+0.009° 1.31+0.01° 1.30+0.22° 1.30+0.12° 0.695
final weight (g/f) 59.02+4.14° 65.57+5.19° 59.66+4.81° 66.89+5.45° 0.574
weight gain (g¢/f) 57.69+4.14° 64.25+5.19° 58.36+4.81° 65.58+5.45° 0.573
Initial length (cm) 1.79+0.22° 1.82+0.21° 1.80+0.01° 1.79+0.02° 0.625
final length (cm) 21.86+0.47° 22.52+0.41° 22.24+0.48° 22.25+0.46° 0.791
length gain (cm) 20.06+0.47° 20.69+0.40° 20.43+0.48° 20.45+0.47° 0.832
Average Daily Gain; ADG 0.571
0.31£0.022°  0.34+0.028°  0.31+0.026*°  0.35+0.029°

(g/f/d)

Feed Conversion Rate; FCR 1.43+0.12° 1.41+0.12° 1.46+0.12° 1.48+0.13% 0.983
Survival Rate; SR (%) 100+0.00° 100+0.00° 99.28+0.01° 98.92+0.02° 0.000

Remark: Means + SE within a row with different superscripts letters are significantly different (p<0.05) as determined by Duncan’s new

multiple range test.
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Table 2 Water quality in treatments of RAS cultured Ompok bimaculatus (Bloch, 1794) in different density levels of

24 weeks
Density levels (m?)
Water quality p-value
250 300 350 400
Dissolved oxygen, DO (mg/L) 7.79+1.29° 7.66+0.29°  7.01+0.30° 7.91+0.23° 0.262
pH 6.85+0.18° 7.89+0.10° 7.22+0.17° 7.12+0.17° 0.113
Temperature (°C) 26.64+0.09°  25.32+0.14° 26.57+0.08° 25.97+0.16° 0.691
Turbidity (NTU) 12.49+0.24° 12.75+¢0.22° 12.88+0.37%°  13.13+0.28° 0.158

Remark: Means + SD within a row with different superscripts letters are significantly different (p<0.05) as determined by Duncan’s new

multiple rang test.
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Table 3 Water consumption in culturing Ompok bimaculatus (Bloch, 1794) in the Small Closed Recirculating

Aquaculture System (RAS) under the limited water supply area of 24 weeks

Detail Number of tanks Volume of water (Cubic meter)
Water storage tank (2,000 L) 2 4.00
Wastewater treatment tank (400 L) 2 0.80
Aquaculture tank (800 L) 12 9.60

Total water volume 14.40

Remark: The amount of water added during culture in the case of evaporation is 2,021 liters.
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