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Figure 1 A schematic of the process of biofloc system in Nile tilapia rearing tank.
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Table 1 Chemical composition on dry matter basis of biofloc in treatments

Chemical composition Treatment
(% dry matter basis) 1 3 4
Ash 2.86 3.49 2.74 11.17
Fiber 2.23 2.98 2.89 9.47
Fat 1.95 3.48 2.67 6.46
Total protein 13.61 23.44 18.54 18.19
Carbohydrates 79.35 66.61 73.15 54.72

Table 2 Growth performance of Nile tilapia fish in treatment tanks

Treatment Individual final Final length (g) Average daily growth FCR Survival rate (%)
weight (g) (g/d)

1 20.67+0.12° 11.35+0.91% 0.28+0.12° 0.84+0.03° 100

2 24.37+0.64° 14.12+0.64° 0.37+0.64° 0.78+0.01° 100

3 21.00+0.16° 12.11+0.85° 0.30+0.12° 0.88+0.03" 83.88

a 21.29+0.33° 15.06+0.33° 0.31+0.64° 0.87+0.03" 100

P-Value 0.008" 0.001" 0.014° 0.006" 0.095™
" Non significant difference at p = 0.05.
* Significant difference at p < 0.05.
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Figure 2 Chemical composition on dry matter basis of biofloc in treatments.
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yansnnansdinunminilndidsstu (Figure 3) gaumgiith
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Aasuaiue lulnsi 0-0.5 dadnsu/dns wauludesin 0-0.2
fadnsu/ans Uinmeandiauiazansluth 4-5 fadndu/ans
YSunavesuduaiuasy 100-500 Jadnsu/ans (Table 3) vl
Tunumeassilfifununmsdeumedh 3.12 230 2.00 uaz 3.02
UM/ AU
Aanmiiniidanniaidsddussuululenaengsragli
wanAnUardadinanmidefia (Fisheries department, 2008a;
Fisheries department, 2008b; Wangwibulkit, 2009) wil71n1s
wanUardadieszuulule-viaen dudunindssiissduain
wukugs gatuielildnandndunnduudnisidosaniad
W@ sslussuunuudugainnudgwind ulaauiinainans
J0aiiu Jitmanowan (2020) AausuAMATWElTszdUmSUDY

golulnsiau (CN) 14:1 way 10:1 naassluvsvuin 2 Ay
WHwnan 90 Sunuivilvivsunamasaiianaznou Anade
52.64+1.84 TaAnsu/ans uay 34.73+13.9 TadnSu/ans wanail
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onsnsenveslaniialaegretniay

Table 3 The values of water temperature, pH, alkalinity, nitrite, total ammonia nitrogen, dissolved oxygen concentrations and TSS in respective treatments

Treatment 2

Treatment 3 Treatment 4

Parameters Treatment 1

Temperature (°C) 28-30

pH 6.7-8.3

Alkalinity (mg/L CaCOs) 68-102
Nitrite (mg/L NO*-N) 0
Total ammonia nitrogen (mg/L NH5-N) 0-1
Dissolved oxygen (mg/L) 4

Total suspended solids (TSS) (mg/L) 100-200

28-30 28-30 28-30
7.4-8 6.7-8.3 7.4-8
85-119 68-119 68-102
0.5 0 0.5
0-2 0-0.5 0-2
4-5 4 4-5
200-500 200-300 200-300
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ABSTRACT

This research aimed to investigate the growth and survival rates of Nile tilapia (Oreochromis
niloticus) using biofloc technology with various groups of microorganisms. The study employed
a completely randomized design comprising four sets of experiments, with each experiment
repeated three times. The four sets of experiments consisted of the following: In experiment set 1,
tilapias were raised under normal conditions (control group); experiment set 2 utilized biofloc
technology for tilapia cultivation with naturally fermented effective microorganisms (EM);
experiment set 3 utilized biofloc technology for tilapia cultivation with bacillus bacteria; and
experiment set 4 utilized biofloc technology for tilapia cultivation with photosynthetic bacteria
(PSB). The tilapia, with an average size of 7.68+0.48 g and 6.52+0.40 cm, were raised at a density
of 45 fish per square meter in 24x12x15 inch (54 L) tanks. Ready-made food was given to feed
them twice a day. Consecutive water quality monitoring was done in different raising forms for
a period of six weeks. The results at the end of the experiment showed that raising the tilapia with
naturally fermented EM in experiment set 2 yielded the best results. It affected the good growth
rate and had a high survival rate (100 %). Additionally, it resulted in a low feed conversion ratio
due to the microbial sludge, which comprised 23.43 % protein of dry unit weight. Temperature
ranged from 28 to 32 °C, pH from 6.7 to 8.3, alkalinity from 68 to 119 mg/L CaCOs, nitrite from
0to 0.5 mg/L NO,-N, ammonia from 0 to 0.2 mg/L NHs-N, dissolved oxygen concentrations from
4.0 to 5.0 mg/L, and total suspended solids concentrations from 100 to 500 mg/L, respectively,
with no significant differences between the mean values calculated for the control culture. Finally,
various kinds of zooplankton, e.g., Moina macrocopa and Brachionus sp., were found
in wastewater treatment systems, which can be used as supplementary food for the tilapia.
Furthermore, using photosynthetic bacteria (PSB) with naturally fermented EM affected ammonia
treatment and helped reduce the frequency of changing the water in the fish tank, thus reducing
Costs.
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