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Abstract

Background and Obijectives : Thailand's catfish farming system has evolved into an intensive farming system which
produces substantial amounts of waste, including high levels of ammonia and nitrite in fish pond, and elevated BOD
in effluent. One solution is the application of biofloc technology, which uses heterotrophic bacteria to assimilate
ammonia and produce protein in microbial cells, thereby improving water quality to levels suitable for fish growth.
This study aimed to determine the correlations between water quality, and average fish weight, and the addition of
biofloc in hybrid catfish cultured in earthen ponds, compared to ponds without biofloc.

Methodology : The experiment was conducted in six earthen ponds, each measuring 800 m” with a water depth of
1.2 meters and a water volume of 960 m°. Hybrid catfish, with an average weight of 2.47+0.8 g and an average
length of 7.17+0.35 cm, were stocked at a density of 25,000 fish per pond. The fish were fed finely ground fresh
chicken by-product once a day. The trial period lasted for six months, during which data on fish growth, survival
rate, feed cost and water quality were recorded.

Main Results : With the addition of biofloc, growth rate (final average fish weight = 272.82 +3.04 g), FCR (3.20+0.01)
and feed cost (19.26+0.09 Baht/ 1 kg fish) were statistically more efficient (p<0.05) compared to the ponds without
biofloc. Fish feed cost was reduced by 2.1 baht/kg (9.86%). In biofloc adding ponds, water quality parameters that
had a high positive correlation with average fish weight included nitrite (= 0.893) and nitrate (=0.788) but had a
high negative correlation with transparency (r=-0.781); and a highly positive correlation with total settleable solids
(r=0.931). Additionally, water quality changes through rearing time which had a high positive correlation to biofloc

adding were ammonia (r= 0.833), nitrate (r= 0.898) and BOD (r= 0.845); and a highly positive correlation with nitrite
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(= 0.966) and total settleable solids (r= 0.980), in contrast, the transparency (= -0.911) had a highly negative
correlation.

Conclusions : Applying biofloc in hybrid catfish ponds increases fish yield, lowers the feed costs, and regulate
ammonia and BOD levels, in accordance with the observed correlations between water quality and average fish
weight.

Keywords : ammonia ; biofloc ; correlation ; hybrid catfish ; water quality
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Figure 1 Average weight and daily weight gain of fish in with and without biofloc treatment
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Table 1 Growth performance, survival rate, feed conversion ratio and feed cost of fish in with and without

biofloc treatments (meanzsd).

treatments
no biofloc biofloc

initial weight (g) 2.48+0.04° 2.46+0.12°
final weight (g) 241.36+7.50" 272.82+3.04°
weight gain (g) 238.88+5.40° 270.36+2.25°
daily weight gain (g/day) 1.33+0.28" 1.50+0.01°
survival rate (percentage) 68.27+2.60° 72.41+0.01°
FCR 3.55+0.04° 3.20+0.01°
feed cost (baht/kg fish) 21.30+0.34" 19.26+0.09°
Yield (kg) 414250+ 31.82° 4942.00 +43.84°

Note : The superscript letters compare means within the same row. Values with the same superscripts are not

significantly different (p<0.05).
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Table 2 Water quality parameters (minimum-maximum) in hybrid catfish ponds, with and without biofloc

treatments (mean * sd).

treatments optimal range
parameters no biofloc biofloc reference1/ reference2/
temperature (°C) 31.50+0.35-34.70+0.45 32.10+0.54-34.30+0.0¢ 28-35 °C 25-32 °C
pH 6.45+0.12-7.13+0.13 6.52+0.11-7.20+£0.10 6.5-9.0 6.5-8.5
dissolved oxygen 2.60+1.05-4.75+0.12 4.28+0.21-6.50+£0.13 > 5mg/L >4 mg/L
(mg/L)
alkalinity (mg/L) 73.40+3.14-87.10+4.24 78.10+2.15- 100-200 mg/L  50-200 mg/L

81.70+3.45

total ammonia 0.12+0.03-2.86+0.05 0.14+0.03-1.03+0.12 < 1.0mg/L
nitrogen
(TAN, mg/L)
nitrite (mg/L) 0.80+0.05-4.20+0.05 0.76+0.01-3.75+0.31 < 0.1 mg/L
nitrate (mg/L) 0.25+0.04-4.12+0.31 0.3140.12-5.63+0.51 <30 mg/L
BOD (mg/L) 0.00+0.00-8.70+1.34 0.00+0.00-9.30+1.34 <20 mg/L < 20 mg/L

total settleable solids 0.51+0.00-4.10+1.15 0.56+0.13-26.47+2.64 - -
(ml/L as biofloc)
Transparency (cm) 18.50+0.10-52.50+1.15 25.40+0.21-

54.30+3.72

Note :reference: 1/Koydon (2018), 2/National Bureau of Agricultural Commodity and Food Standards
([ACFS], 2016)

naAneAduLsrAnsandniuiaesdatnninintnuimineasseslan luganimesesldidinlulensen
WU AatiAnNINT 6 WAmed HeponudiiudidiuonluszAunniutimineaguestan Hun Araaaiunse
I ' P & | Ao A o = v o o o
Wusng (= 0.799%) wanluitasanlun (= 0.928*) wazAndlen (r= 0.892**, sxALNIN) HANNANNUSTIa L luTe AL

UINAUAI AN BAN9I998N (= -0.780%) dournTuamslulngdt (r =0.949**) wazAlFunsvagndanansa

'
I

(r=0.976**) ﬁmwzﬁ”mﬁuﬁﬁuﬁmﬁﬂLfaﬁmmﬂmL%qmﬂiui:ﬁ“umnmgm aTable 3
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Figure 2 Water quality parameters (mean + sd) in hybrid catfish pond, with and without biofloc treatments.
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Table 3 Correlation coefficient of water quality parameters and average weight of fish

correlation coefficient

parameter

no biofloc biofloc
pH 0.799* -
alkalinity (mg/L) -0.780* -
total ammonia nitrogen (TAN, mg/L) 0.982** -
nitrite (mg/L) 0.949** 0.893**
nitrate (mg/L) - 0.788*
BOD (mg/L) 0.892** -
total settleable solids (ml/Las biofloc) 0.976** 0.931**
Transparency (cm) - -0.781*
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Table 4 Correlation coefficient of water quality parameters and cultured time

correlation coefficient

parameter

no biofloc biofloc
pH 0.838* -
alkalinity (mg/L) -0.802* -
total ammonia nitrogen (TAN, mg/L) 0.980** 0.833*
nitrite (mg/L) 0.980** 0.966**
nitrate (mg/L) 0.804* 0.898**
BOD (mg/L) 0.958** 0.845%
total settleable solids (ml/Las biofloc) 0.994** 0.980**
Transparency (cm) -0.857* -0.911**
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