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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 67.12+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
K 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 (PO,*) 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).

“NAY (S aS s ek ol las ) (caali8l W,
(o =Y JS8) 0gr puxin FIVY-AIFY o #IVE-AIY« £IVE

2o Sl wilowwy (9 beowds SlaS ' (o W gl
Silgp i glaasly 4o
dolz Silowy S 5 Sz (59 duoy0 poliae Ol s

2 e ez Do 4 sjlea wan Slam g S (b
Slade .l ool a5 Y Jga 40 ioles] calisee sla Lo

) 095 g ol glojles o S S colas olis
Q8,55 i (610 sime yeb 4 alejl Job ;0 s ys <Y
BURWSCRYA 3 995 Lo 5o lade oy Ll «(P<+/+0)
oIl golosme jsb 4y w20,z s, Cold jho o,
s 4 e g Cawn jo, U Jy «(P<-/40) 4L
Ol yaets (A=Y L) (P>4/0) 0,50 5t (5 )lo sixe
Y g ooy ) ) sosS wals sla e o PH
S phalel i g S 55y Sald Hho g, 5l e

af


https://isfj.ir/article-1-2806-en.html

[ Downloaded from isfj.ir on 2025-10-27 ]

YY (V) VE-Y ool oM sale alas

an eole salr wilowy () ;1S jlade (p>+/-0) 2 Silen an jlam ale dalo wilewy (1) S 03le
Ol e b dulie 10 cts 3 355 slo Lo ;0 (55l3n auin Sslse man 5l LS 0 o Jlade b awslie )0 bo)les acn
<l oS ghlo g b a4 (siler pan 31 L8 o oole lade (P<-/-0) 3L rals (g)ls cxe job 4
Siulesl sla s aen o ] Jlade a5 Jl> 0 (P<+/+0) Slewi b anglin jo a0 o) s 065 e o S
unlics 5,15 sinn S 5 5 LSy (55150 e 5l s P<10) il alS (s foine sk 4 el
P>/ 0) s ad sddlice  gwny 955 lo lewd o (5l gime SIS
(=) (<0
1500 ) ) 0 o
—o—Control ——Biofertilizer-0.1% —=—Biofertilizer-0.2% Somet 2 Rboferollec-0.Ly SRlertlize 9320
9 1400 Bb
8.5
£ 1300
_ B g
= 7.5 § 1200
1100
6.5
6 1000
0 14 28 0
Time (h) Time (h)

I larded o2lo il iy (55150 it U0 Lond Ciliko (51 39, 55 () &l (st 9 (1) (oKt 12U gl s F S
el oo 10 oo BB 352 9 00 d ) LiG (gt B 10 S gF gy .(Hlre Bl yxil £ (1 Kileo) (Oreochromis niloticus)
O I8 S BB 395 g oidd L gy 30 Sy B9y g (ANOVA, P<0.05) 0099 i3l slajey 31 Sy 40 b yloud

.(ANOVA with Repeated Measures, P<0.05) cuwl jlous y» 35 ilojl calizko by,

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)

& 65lep pan 3l o 9 8 (Oreochromis niloticus) Ju5 slads 2o dols dilowy pusSE g LS ()9 o yo polio i Jguo
(laxo B it 5aSileo) (o3l ilisin (sl jlod 50 59, YA ko

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+1.74° 39.69+2.84%
Ash (%) 67.12+4.93° 63.13+3.81% 57.58+3.03" 59.60+1.74°

(ANOVA, P<0.05) cesla jloss opuSloo oy jlo sine S| 5525 oaipalis s, ,0 50 alise By,
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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