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Table 1: Proximate composition of Nile tilapia
(Oreochromis niloticus) sludge (dry-weight basis,

mean+SD)
Parameter Content (%)
Dry matter 61.64+2.93
Ash 67.124+4.93
Nitrogen 1.19+0.22
Carbon 11.77£2.72
Crude protein 9.60+1.18
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Table 2: Elemental contents of Nile tilapia
(Oreochromis niloticus) sludge (g kg-! dry-weight
basis, mean+SD)

Nutrient Value (g kg dry weight)
Na 2.50+0.53
Ca 59.70+3.10
Mg 7.95+0.30
0.55+0.14
P 3.37+0.33
Mn 0.267+0.01
Zn 0.191+0.03
Cu 0.034+0.003
Fe 0.836+0.04
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Figure 1: Variations of phosphate (PO4*) concentration at different days of aerobic digestion treatments of Nile
tilapia (Oreochromis niloticus) sludge (mean+SD). Bars with lowercase letters in each time show significant difference
among treatments (ANOVA, P<0.05) and bars with capital letters in each treatment are significantly different
(ANOVA with repeated measures, P<0.05).
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Figure 2: Fluctuations in concentration of macronutrients at different days of aerobic digestion treatments of Nile
tilapia (Oreochromis niloticus) sludge (mean+SD). Bars with lowercase letters in each time show significant difference
among treatments (ANOVA, P<0.05) and bars with capital letters in each treatment are significantly different
(ANOVA with repeated measures, P<0.05).
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Figure 3: Fluctuations in concentration of micronutrients at different days of aerobic digestion treatments of Nile
tilapia (Oreochromis niloticus) sludge (mean+SD). Bars with lowercase letters in each time show significant difference
among treatments (ANOVA, P<0.05) and bars with capital letters in each treatment are significantly different
(ANOVA with repeated measures, P<0.05).
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Figure 4: Variations of electrical conductivity (EC) and pH at different days of aerobic digestion treatments of Nile
tilapia (Oreochromis niloticus) sludge (mean+SD). Bars with lowercase letters in each time show significant difference
among treatments (ANOVA, P<0.05) and bars with capital letters in each treatment are significantly different
(ANOVA with repeated measures, P<0.05)
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Table 3: Dry matter and ash contents of Nile tilapia (Oreochromis niloticus) sludge before and fter aerobic digestion
for 28 days in different experimental treatments (mean+SD)

Before aerobic After aerobic digestion

Parameters digestion Control Biofertilizer-0.1% Biofertilizer-0.2%
Dry matter (%) 61.64+2.93¢ 44.40+3.78° 38.06+1.742 39.69+2.84
Ash (%) 67.12+4.93b 63.13+3.81%® 57.58+3.03? 59.60+1.742

(ANOVA, P<0.05) cnla,los (uSilen oy o cire IS 559 odimoylid s, ;o 40 calise g,
Values assigned with different letters in the same raw are significantly different (ANOVA, p<0.05).
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Abstract

In this study, the effects of different levels of biofertilizer containing phosphate solubilizing
bacteria on aerobic digestion of Nile tilapia (Oreochromis niloticus) sludge were investigated in
vitro under a completely randomized design. Three experimental treatments including aerobic
digestion of Nile tilapia solid sludge without adding biofertilizer (control) and aerobic digestion
of solid sludge with adding biofertilizer containing phosphate solubilizing bacteria (Pseudomonas
putida strain P13 and Pantoea agglomerans strain P5) at levels of 0.1% and 0.2% were used in
triplicate. The aerobic digestion containers with a capacity of 1 L (9 containers) were kept in a
shaker incubator at 30°C for 28 days. The results showed that the concentration of phosphate,
potassium, and iron nutrients on the 14" day of the experiment in the biofertilizer treatments were
significantly higher than the control, but their concentrations on the 28" day in the biofertilizer-
0.1% treatment were significantly higher than other treatments (p<0/05). The manganese
concentration on the 14" and 28" days in the biofertilized-0.1% treatment was higher than other
treatments (p<0/05). The results of the present study indicated that the aerobic digestion of fish
sludge for two weeks with adding biofertilizer containing phosphate solubilizing bacteria (P.
putida strain P13 and P. agglomerans strain P5) by counting 10’ of each bacteria per mL
(CFU/mL) at 0.1% improved the release and dissolution of nutrients.
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