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Table 1: Mean (+SD) growth performances and feed utilization of O. niloticus fry during the experiment
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Figure 1: Changes in weight gain of O. niloticus fry during the experiment
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Table 2: Proximate composition (Mean + SD) of O. niloticus fry under different stocking densities in biofloc system
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Table 3: Mucus innate immunity and liver enzyme activity of O. niloticus fry under different stocking densities in
biofloc system and control

ALP ALT AST MK OdsrslS giganl 2395 Sl
AJaE.f2 A\ FIAEN/F YAIVEY/SP VYA/OEY/A3 OF/FEEYIVAY YY\PEY/. YR (0 +Im®) Mg
N2 2y QY)Y FO/NE- /P2 By . q/A£D/0 YA/ fY/. 5 RVZ=SVIN 0+ +/mdy sals
BAIVE- /A Y ESVZ £V/AEY [0 YYA/PEY/Q3 AFALE/EA WY/ AEVID . (e - /M)y Sogy
be e\ A SATAE= N £o/a£Y/F2 AMAEATAS YO/ AL/ FA Dyy/eety /oY (VeeoIm?) sl

P+ 0) ausl ool g ST (gl ls Sglae B9, b Slasl

Cawloads adlis ool Jobs Jolas I eolaul L -

Sl 51 (S5 Glogte 4 SDg 5550555 09
9 el Copde e (bl pSTie b9

ol e yol> Gud>s o (Avnimelech, 2011)
ol Mgy ptnns 45 Canl 5l Sl B yae

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

Vo (V) Ve ol oM ale das

o e oRlEl 58 Glee sl slge g SDg
Sl g ad) see 5l S ludss 5 al) slaesls
5 o5 ,blite dald & Cus Sbgey sla Lo o 12
Lomls ool cdl jmals baasls cpl o515 ol
Azim and Little, ) péize 3l ol Slaalie

3l cdllas (2008; Mansour and Esteban, 2017
SHgny o )3 A Gl 55 b 48 ple o
J.u.v) U’““"‘)S‘ (\V‘\A) ublio.@ 9 ‘Sul.....a ] 00 J...ul;
e Widged () Mg Jled 5 1, 555 (ol
sly 65550 50 vall Jled 4 o DB slo Lo
Sl oL 5l S5 SMlgn Woges Sud
OLISSE (ol loese ol sl s
(Avnimelech, 2007) coslaogles g iy, dag
du et al., 2008) oo ,s Y&-FO Ll OeiSgp ol a5
Wasielesky et al., ) ao,o </0-VY/D oy ol g
Lol St slas, Bl ol e (2006
S s oz o O3 (nl pae 5wl I
(Hargreaves, 2013) coul oog05 o2l,8 1, 00i; (slae
LB Sere 5 2l fas oy alS ) Al
oolaiwl 4 calds 4 Cawd SMgn sl losd jo putig
@ e S lsie 4 sy 1 lale pslas
g bombug oz laseal (ufign sl &S JoSe
Ekasari and Maryam, ) o,ls bL3,l Josxe olge
el ) J oluS 5 SMgs o (2012
a5 55 S92y by ulsid o o Juds IS daasis S

Quetal.,, 2008) wiS o SaS bl o, 4

s Mansour .l oo rals ol WSTp ol b
Ole SMogs aiiwsw 5o 1) &g, ol (V) Y)Esteban
Jdo w lgoe o515 Gl b oas) el wsged
b sla sl (Haridas et al., 2017) SMogo 4
W oST5 50 plale 6l K3l slayks, 5 g o515 5
Olyee 5 &adls LD oy LS5y SDldgy il
sald 5l VL SMen slojles 0 (o7 5 (eSon
D5 I gre SN 5 lge By ax 510 bl
Cillas jo (V- +A) Little g AZIM Slallas b s oyl
Crab et al,, 2012; ) pdix=e 5 Sp Wl o)l
YA

Log amo gals 1) Ol Gpas awoye 90 L el
A_AT )‘ oolaswl s,l)lS ‘).syl.s LS“’)5)" é‘L(wa‘).: ngj)lsm
Avnimelech, ) péise plo bl b as ab oo ogup
3, Sly>en (2007 ; Ekasari and Maryam, 2012
o jlos goles 5o ols glas OF (S sloyilly (o)
S LS sln Jod BB esgazme j3 (y9n Lyl
30 PH 3 Jsbme oSt olie (EI-Sayed, 2019)
SaaSTy 5 5 blite el I oS SDligy slojles
@ geals ol cdls el PH g o5t Gl 3V
G5 9N Bt 5o 1) ()5 ST g0 cdale
olme (Wasielesky et al., 2006) sas o !5l
Aol @515 o8 5 g slojles o psisel
ailisy 09938 o 4y a5 05 Y o515 5 bl wals
Wby Sy Slgn gl 4 Shaeeg S
omesn Gk ol mas Wl g Bypgsa lag St
shals Sligel cbale « Mg a0 b5
(Avnimelech, 1999) s

5 o3 el 5l Yl Vg slale 8 Cusid olies
b ol e g Rl o s ol b jles ol o
Sulp ol JeoSS s ages sl Rl
& Cois s e @bl s SN
OgelSedy i sty Gl Cepm g ol Dl
Ol ) Bosre sla St Gk 5l Srae 4 Cos
Sy slalas 53 Sbigel e 039 Foml @
Sojless o Dl (m o8 Gl 58 g weld a4 Ces
(Azim and little, 2008) sls cons SMog0

5,59 Jsb 5o a5 5g vali 5l 5L SMisw slo Lo o
S Ol oS G Ly el bl
R PPINE S IETORIPC OISO U IV | ISOUR T S
L 5 (Avnimelech, 1999) aul co gozs lro dul>
Corez ol (e 5 gl 4 525 9958
Slge 511y 093 5L 350 ()5 &5 By g slas 2SL
Cir a5k g Wede B wnleie el JI
(Hargreaves, 2013) wb oo (il58! Lase 51 50 500

P L L3 v | TRSVE D S W 1| ONG: S i SV


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

AP OV RPN EPWI WO

Wsdss 09> o ml gl YL csl 5 S e
(Saurabh and Sahoo, 2008)

2 Sl g wly Rl 4 axss boggeme o
5 Gl Gatld e 89 S lajles
S Mg Laee yo aidly 5,0, olobe 4o as¥ LS 5
Oy Sl S cpl 5l eolanl wals b anlis o
O w515 0,8 byl ceslie LMl (lale az
& pmilin sloals g)lol [l 5l caSo 5o o dakd
Cupd g ad, SAl S 4 4z b Lol cudils o jo 1,
Sl fime o BT pas 5 s 3l IS oo
3 5 S i s skl Veeos Bee laeSTy
oy axkd Veee (ST dad g O 5l YL (650 0
205 (o0 Sleidn LS (ale azm (0)9 0 (sln e

SO g S

25 ol glpl (o Sligiod 5550 pyime Jiwy S
Chglre g Gl (gaesme £SO g oolide 1SS 0%
Pl Sz o3 Ul (0,5 wal$ 50 45 55 s o i
Sl Rl dilagas wivged (5,500 Zolyd Gabod
23,5

&b

Sogw 9 -p 0dlle cpp gOlmw wzp (Sluils
2ol iz sbcans 36 AYAF ol ol
GlagyV oy el 5 ad, o Slee ol cuaS
L (Litopenaeus vannamei) ¢ sbw s55ue
SNt pole alma Sslig s3IsSS 5l eolitl
DOLl: AY-YY o (OYF ol
10.22092/1SFJ.2015.103126

03y ey 9 .p codliule ol I (Gy9m & 2lae
Glacaws 5l eslinal Sl AYAA ol ookl
38bos p Salbse s 53 B3l & S il
Bl Giysn ol a5 slbasls § adi wd,
sole al>e . (Cyprinus carpio) Jsese 5.5
DOI: AY-YF o YA ol o
10.22092/1SFJ.2019.119089

Iy o> 5 OmS9p Ol o9 (Ekasari et al., 2014
Jebs o SMgy Lo o il Goy5 bl aY 5o
gl 5 b spulsial 528 gy 5l ol adss
ailoals S oy

61,5551 S Mgy i el (ylis ol aslllas gl
L bdls plabe azm oS slampl 5 (ousSse (ol
g Sy Gl S5 S i de
Seigergn @ WS « gl G145 Cuslags 5L
Juetal,. 2008) wS o slis) So3a |y LSS50y g
5 oIl sl (e Colld Gl ol aslllas o
aS 0 Ll vall 5l SYL SHMes sla los jo YIS
Haridas et al., ) s,ls cillhe pbizme Sy mlo b
(2017; Mirzakhani et al., 2019

5 B e ;0 fge S ST loie & o
slp )0 sate B A5 Conl ouls aSlll oy el
w2 Gub ol Sete 08 g e S slaSL
Saurabh and Saho0o, ) &S e =las] Ll Jskus o)les0
Codlad ool 5o Jld st GluS 5 5 SMgw (2008
ool Gl ceelools (3 LML po 1) a5
(Mansour and Esteban, 2017) 55,5

1YL Mg slajless jo YL 5 GugolS i
s (Y-1V) Esteban 5 Mansour o4 bl aals
s byl 5l YL wisges 3l |, spuliee
Gl M s a8 ol Slagst ]
LYBL wlei e cbiblns | Symge  Ssmlipns]
s Gkl b GemlanaST Sl Sl
cdidlre Jsho 5l 05T 5 Ol 0 39,00 sy
sml Gisn be 0 LM jpax sl
oLen g Adineh adllas jo 023 o 2olS 1) souS
Lo 0 55 50 605 glampl ey (T
ol gl 009 Somb eaies lad 58 Sl
ooy aelals b o 551 ol s 9ol 4y o b el )y
il gl 5 Wigdoo iy 2o o e Lulyd
P ASTALT sl 5T e Jsone s5b 4 oo Gl
S a8 &S lin g wlo 13 uS sla sk 21
o) 055 50 1y Lm 3l (nl oS la sk w005 o

VAY


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

Vo (V) Ve ol oM ale das

Adineh, H., Naderi, M., Hamidi, M.K. and
Harsij, M., 2019. Biofloc technology
improves growth, innate immune responses,
oxidative status, and resistance to acute
stress in common carp (Cyprinus carpio)
under high stocking density. Fish &
Shellfish Immunology, 95: 440-448.
DOI:10.1016/j.fsi.2019.10.057

AOAC (Association of official Analytical
chemists), 1990. Official Methods of
Analysis AOAC. Washington, DC: 1263 P.

Arantes, R., Schveitzer, R., Seiffert, W.Q.,
Lapa, K.R. and Vinatea, L., 2017.
Nutrient discharge, sludge quantity and
characteristics in biofloc shrimp culture
using two methods of carbohydrate
fertilization. Aquacultural Engineering, 76:
1-8. DOI:10.1016/j.aquaeng.2016.11.002

Avnimelech, Y., 1999. Carbon/nitrogen ratio
as a control element in aquaculture
systems. Aquaculture, 176(3-4):  227-235.
DOI:10.1016/S0044-8486 (99)00085-X

Avnimelech, Y., 2007. Feeding with microbial
flocs by tilapia in minimal discharge bio-
flocs technology
ponds. Aquaculture, 264(1-4):140-147.
Doi.org/10.1016/j.aquaculture.2006.11.025

Avnimelech, Y., 2011. Tilapia production
using biofloc technology: saving water,
waste recycling improves
economics. Global Aquaculture Advocate,
66-68.

Azim, M.E. and Little, D.C., 2008. The
biofloc technology (BFT) in indoor tanks:
water quality, biofloc composition, and
growth and welfare of Nile tilapia

VAY

(Oreochromis  niloticus).  Aquaculture,
283(1-4): 29-35.
DOI:10.1016/j.aquaculture.2008.06.036

Bergmeyer, H.U., Bowes Jr, G.N., Horder,
M. and Moss, D.W., 1978. Provisional
recommendations on IFCC methods for the
measurement of catalytic concentrations of
enzymes Part 2. IFCC method for aspartate
aminotransferase. Clinica Chimica Acta,
24(4): 720-721. ISSN: 0009-9147

Brol, J., Pinho, S.M., Sgnaulin, T., Pereira,
K.D.R., Thomas, M.C., de Mello, G.L.,
Miranda-Baeza, A. and Emerenciano,
M.G.C., 2017. Biofloc technology on the
zootechnical performance of tilapia: effect
of strain and stocking density. Archivos de
Zootecnia, 66(254): 229-235.

Crab, R., Defoirdt, T., Bossier, P. and
Verstraete, W., 2012. Biofloc technology
in aquaculture: beneficial effects and future
challenges. Aquaculture, 356: 351-356.
DOI:10.1016/j.aquaculture.2012.04.046

Ekasari, J. and Maryam, S., 2012
Evaluation  of  biofloc  technology
application on water quality and production
performance of red tilapia Oreochromis sp.
cultured at different stocking
densities. Hayati Journal of
Biosciences, 19(2), pp.73-80.
DOI:10.4308/hjb.19.2.73

Ekasari, J., Angela, D., Waluyo, S.H,
Bachtiar, T., Surawidjaja, E.H., Bossier,
P. and De Schryver, P., 2014. The size of
biofloc ~ determines  the  nutritional

composition and the nitrogen recovery by

aquaculture animals. Aquaculture, 426:105-


https://doi.org/10.1016/j.fsi.2019.10.057
https://doi.org/10.1016/j.fsi.2019.10.057
https://doi.org/10.1016/j.aquaeng.2016.11.002
https://doi.org/10.1016/S0044-8486\(99\)00085-X
https://doi.org/10.1016/S0044-8486\(99\)00085-X
https://doi.org/10.1016/j.aquaculture.2006.11.025
https://doi.org/10.1016/j.aquaculture.2008.06.036
https://doi.org/10.1016/j.aquaculture.2012.04.046
https://doi.org/10.1016/j.aquaculture.2012.04.046
https://doi.org/10.4308/hjb.19.2.73
https://doi.org/10.4308/hjb.19.2.73
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

111
DOI:10.1016/j.aquaculture.2014.01.023

El-Sayed, A.F.M., 2019. Tilapia culture.

Academic Press. 358P.

Haghparast, R.J.,, Moghanlou, K.S,,

Mohseni, M. and Imani, A., 2019. Effect
of dietary soybean lecithin on fish
performance, hemato-immunological
parameters, lipid biochemistry, antioxidant
status, digestive enzymes activity and
intestinal  histomorphometry  of  pre-
spawning Caspian brown trout (Salmo
trutta caspius). Fish & Shellfish
Immunology, 91: 50-57.
DOI:10.1016/j.fsi.2019.05.022

Hargreaves, J.A., 2013. Biofloc production

systems for aquaculture. SRAC, No. 4503.

Haridas, H., Verma, A.K., Rathore, G.,

Prakash, C., Sawant, P.B. and Babitha
Rani, A.M., 2017. Enhanced growth and
immuno-physiological response of
Genetically Improved Farmed Tilapia in
indoor biofloc units at different stocking
densities. Aquaculture Research, 48(8):
4346-4355. DOI:10.1111/are.13256

Houlihan, D., Boujard, T. and Jobling, M.

eds., 2008. Food intake in fish. John Wiley
& Sons. 418p.

Ju, Z.Y., Forster, 1., Conquest, L., Dominy,

W., Kuo, W.C. and David Horgen, F.,
2008.  Determination  of  microbial
community structures of shrimp floc
cultures by biomarkers and analysis of floc
amino acid profiles. Aquaculture
Research, 39(2): 118-133.
DOI:10.1111/j.1365-2109.2007.01856.x

Mansour, A.T. and Esteban, M.A., 2017.

Effects of carbon sources and plant protein
levels in a biofloc system on growth
performance, and the immune and
antioxidant  status of Nile tilapia
(Oreochromis niloticus). Fish & Shellfish
Immunology, 64: 202-209.
Doi.org/10.1016/j.fsi.2017.03.025

Mirzakhani, N., Ebrahimi, E., Jalali, S.A.H.

and Ekasari, J., 2019. Growth
performance, intestinal morphology and
nonspecific immunity response of Nile
tilapia (Oreochromis niloticus) fry cultured
in biofloc systems with different carbon
sources and input C: N
ratios. Aquaculture, 512: 734235.
DOI:10.1016/j.aquaculture.2019.734235

Ross, N.W., Firth, K.J., Wang, A., Burka,

J.F. and Johnson, S.C., 2000. Changes in
hydrolytic enzyme activities of naive
Atlantic salmon (Salmo salar) skin mucus
due to infection with the salmon louse
Lepeophtheirus  salmonis and cortisol

implantation. Diseases of Aguatic
Organisms, 41(1): 43-51. DOl:
10.3354/da0041043.

Saurabh, S. and Sahoo, P.K., 2008.

Lysozyme: an important defence molecule
of fish innate immune system. Aquaculture
Research, 39(3): 223-239.
DOI:10.1111/j.1365-2109.2007.01883.x

Vilani, F.G., Schveitzer, R., da Fonseca

Arantes, R., do Nascimento Vieira, F., do
Espirito Santo, C.M. and Seiffert, W.Q.,
2016. Strategies for water preparation in a
biofloc system: Effects of carbon source

YA¥


https://doi.org/10.1016/j.aquaculture.2014.01.023
https://doi.org/10.1016/j.aquaculture.2014.01.023
https://doi.org/10.1016/j.fsi.2019.05.022
https://doi.org/10.1016/j.fsi.2019.05.022
https://doi.org/10.1111/are.13256
https://doi.org/10.1111/j.1365-2109.2007.01856.x
https://doi.org/10.1111/j.1365-2109.2007.01856.x
https://doi.org/10.1016/j.fsi.2017.03.025
https://doi.org/10.1016/j.aquaculture.2019.734235
https://doi.org/10.1016/j.aquaculture.2019.734235
https://doi.org/10.1111/j.1365-2109.2007.01883.x
https://doi.org/10.1111/j.1365-2109.2007.01883.x
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

Vo (V) Ve ol oM ale das

and fertilization dose on water quality and
shrimp performance. Aquacultural
Engineering, 74: 70-75.
DOI:10.1016/j.aquaeng.2016.06.002

Wasielesky Jr, W., Atwood, H., Stokes, A.

and Browdy, C.L., 2006. Effect of natural

YA

production in a zero exchange suspended
microbial floc based super-intensive culture
system for white shrimp Litopenaeus
vannamei. Aquaculture, 258(1-4): 396-403.
DOI:10.1016/j.aquaculture.2006.04.030.


https://doi.org/10.1016/j.aquaeng.2016.06.002
https://doi.org/10.1016/j.aquaeng.2016.06.002
https://doi.org/10.1016/j.aquaculture.2006.04.030
https://doi.org/10.1016/j.aquaculture.2006.04.030
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.15.2
https://isfj.ir/article-1-2429-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.15.2 ]

Iranian Scientific Fisheries Journal Vol.30, No.2

The effect of biofloc system on water quality, growth performance, immunity and body
composition of Nile tilapia (Oreochromis niloticus) at different densities in brackish
water

Sarsangi A. H.1, Naji, A."!; Mortezaei S.R.?; Sourinejad 1 1; Akbarzadeh A
“Abolfazlnaji@gmail.com

1- Department of Fisheries, Faculty of Marine Science and Technology, University of
Hormozgan, Bandar Abbas, Iran.

2- lIranian Fisheries Science Research Institute, Agricultural Research Education and
Extension Organization (AREEOQ), Tehran, Iran.

Abstract

An experiment was conducted to evaluate the effect of biofloc system on water quality,
growth performance, immunity and body composition of Nile tilapia at different stocking
densities. Fry (3.2+0.05 g) stocked in 500 and 1000/m? in biofloc and clear water system (as
control) in three replicates and reared for 50 days. Results showed that the lowest TAN and
highest nitrite and nitrate were observed in BFT treatments. Total suspended solid, floc
volume and bacteria increased by increasing stocking density. Maximum final weight (12.99),
SGR (3.21 %/day), survival (100%) and the best FCR (0.91) were obtained in BFT (500/m?).
There were no significant differences in survival among treatments (p>0.05). Lysozyme,
immunoglobulin and catalase of fishes in the biofloc treatments were significantly (p<0.05)
better than control. Proximate analysis revealed that protein and lipid content of fishes in BFT
were slightly higher than control groups but these differences were not significant. It seems
that although fishes in BFT 500/m? statistically showed better indices than others but due to
small differences in growth indices and feed conversion ratio in one hand and no difference in
survival rate between 500 and 1000/m3. On the other hands, the study suggests the stocking
density of 1000/m? for larviculture of tilapia in biofloc system to use water and equipment
more efficiently.
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