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Table 1: Average physical and chemical parameters of water of conventional carp farming tanks in different densities
in the biofloc system during 40 days
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Table 2: Mean growth and nutrition parameters in common carp at different densities in the biofloc system during 40
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Table 3: Biochemical composition (percentage of dry weight) of the body of normal carp fry after 40 days
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Table 4: Mean activity of digestive enzymes in common carp juveniles in biofloc system during 40 days

(U / mg protein)

Jlowd ol
D100 D75 D50 D25 sals
Y/AYE- /¥ VY- FY YIAYE- /YO YOV« VY YN N\A L
AOYFESTAY  AYANTEAAYY ATV /AYESYYY A0V/F- 07T ASV/EVESF/AA ol
OYYIEYEASY  OOV/FOEFA/FF  OFVVALEY/Y) DOF/FEEVV/A0 BOA/D VYIS0 bl ST

(P< 1 0) sxibon o e IS slls Jaw o 0 Sglite gy b iolej] loeg 5 uSileo

el Slge IS lie BFV la sl oljdl 5 oogdle
5 Khanjani glaazsl b a5 aas oo ialydl 551, 3las
sbyles Gle 0 ol JlgFea (V0VF) o Ken
hls oS e o o vae Ve (ST L lews «SDg
S g RPN L g byl cnl lade o YL
odlitul D100 jles jo (c0)8 aee Oliee (YW
5 wbee SRl 55 sads SW pliee 5 ez (0B
Lok Gl YL SMg o 9 o515 E909e (]
Khanjani et al., ) oS o 9l b les plo b anslic

.(2015; Abbaszadeh et al., 2017
JEsl el o SMg s 50 (omyp 0
3 SWg s 3,Shae 0ls (Lt b o) 2 o 559745
4 0dg Cute Cuyid 5 IS Sligel Gisr SRl
Sl g pas 08y 4 byled olai o a5 IS
2l b aglis 1o JS' (Slisel ()395%5 5 Sy ol
s (Y10) o, San s WANG aslllas jo 090 S
039 b e lr end (L S
s Sl 2alS ol aalllas asles |, SLise]
ol addlas ) n)S abie o Sailol b g

-y
s 536 o5 (555 9 PH s DO (sla il )y
M salds by aglie 40 5 428,55 1,5 Mg s
oen g Khanjani - adllaes o ouilas gl coe
Sigisia a5 LSl sae ()9)
s DO als glp hle 1) o SanSles cansady
ielS pimen 30,5 e SHBgn b 4o PH
oz Sl 5o 1) Ol Lagad pae Lo 4 Ol mlas
0y99 Jsb Rl B9 Sglite Lulpd asmuls Fge
3 addllae g3 50 oolizul 9,00 OF 2> (e 5 50
sleaslis anslie el ooy SO bl jo wglay Yo
s las sals Hlews LTSS § Mg px> L BFV
GlLo «SHgo slajles b duslia o sals Lo aS
& Slye ] 45 95 o 8 1, s Sl 5 s
SoaSs Ll ald gl Joho 5 00,5 Jose conx olgie
Avnimelech, ) was o JoSis S g 00,5 pleol
9 l.QAS)‘lS ..\.J}_s U‘f"" 5u.u)5)4 o)ao u,..u‘)s‘ l; (2009
on & oy JLal b a5 wbice Jialsél ags 5L

f.


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

5 2le b cops g el 5l SVL SMge s
S Jb o w0g dels 1 S ey o,Sles
JAS pd g oy 0D, £ (2l )y ol adlllas
Sl sals L D50 4 D25 L g0 o olie
il (6L g o ,Sles Ll el (g)lo pxe
el oS 0l ek 90 ol fgemme o

ol (Blo ()90 50 SHgey s
Sheolatul L6 sy 40 (Y419) o Kea 4 Bakhshi
Ol (Joore jou5 by slayally p SHg e
Iy adss oliae Wilgi oo cpivma ol 5l oolaziul aS™ wis S
Slse (Y410) o, Ken 5 Najdegerami .aas jiol38l
LA Mg e o o, sloaxls a5 wis S
Slod b avglie jo o yo VO ailyg, adas 75 L oo )S
Sogme Dol woys Voo alyy, adss F L wals
45 0 gy piowaw 2L5 oS a0l a5 il
e 5 LUO wibio yol= iales] L Gillae
Slge g loeling gldl e o pmiy ailh oy slasl
0dg3 ‘&SMS}».’ (oot ] ).:5.4 ul.a)j (_g‘..\.c o_,l)lf
Sl yiengn S laSilrs Sae a5 a1 daaegilys
oefsn Ly st s e oSS nle s
Avnimelech, 2009; Valle ) oS o o 03,5
OFgn FY L el pl &7 wiS e Gl SNEse
5 D25 (lajles ogaza SMgn lojles o |,
w325 b b Sl ab) 5 6,8k S e 9l |, DSO
She OS3E Jals (25,500 (22 02285 ( JT s
LOUreiro ) aussS oo Cugs ) bogiles g bayads, ol
0 S Q‘j.:.c a ‘) ‘S;.\JJ: v Q‘i‘ 9 et al., 2012
O pas i o )3 Glale,eS L] o SaS
lales o Ll .cwl gabge ol sauss” il 5.5 D50
oSy g0 g wals b aslie ;o ol b asls (oo
oS 5 Lk (Y Jgum) cusl 4l jialS o 465w

A

5 Sl 03,8 i 1) (e A (S S (Do
Sydos Lo ;0 (I 2o 3905 SlaS 5 palS
& (elpegde (Asaduzzaman et al., 2008)
Sligel «dgigrin @lag St o, oo b on)S
Al onl al5 el (nl &S S (oo Bran ) (S5
Long et al., 2015) s,ls Jlosds piww cpl 5o |,
G opl (o Olyis Bds 0 SDgun mivww 8 Sas
oo (id p pS ke VYD) wals b awslie )
o, Sles Wl Bis 0 Cewdlel piw (! g 0gu
359 LS HeealSe 2 Jos Bl aLBS (5390
B o0 e GRIH LS 3lsn el o
) S Rl el a3 (g8 &) e 5O ()59
il 2l (ol oad sdmlin o ol adlas
Kim et al., 2008; MooK ) s s Jlsoas 5 1, &l s
SlsFpr pol> G sleassl L oas (et al., 2012
Al o oo bl gl Ols sl ()3 HILLs ol
Sy e slp e sl RIB Rl
Xuand Pan., Irshad etal., 2016 ) 55 cod gue
5P Se (Y--A) ol ea 4 De Schryver (2013,
Slge ayzi po 1) gy a5, oy
3550 55 45 Al (Sl g o y%s «Sligel) (550
50 343)5 esalive 523 5l aslllas o Shisel 5 < 2
e @ Foml (elisn Srae ol s pas 575 L
o0 Slae wall b awslae jo gYL o515 g doye Ve
039 IP el (s S slSar asls el
50955 lajles (138 2l o b g oy wB, £
JUS 0 el ol 4 sl (g o e M aals les
039 Il ady (pme 4 &S wed oo plis g
i opz Helign g ol yeS Spas beler (LS
lay 5o Coy s Slogel Jhals LS 0 a5 ol
B "'\‘56" Sl ‘) J)‘bg.u ] ‘_,;ﬂ)lf ‘Q_.;..\:,Jsj
989, L9 5 (YY) ol Kea 3 Mahanand adlas

Olole ;o 059 0d) 25 9 2039 S Mg i 5o


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

OlolSes 5 S5k

&me)’s—l wly las ouls & S o3l 6L“M}-3—‘ C"L"’
S pams il o 5lad o JIT 5 Dl L
G0 gD ol L awslin o 5 wd S I8
s e 8 Shae oaipoylis a5 (P>+/0) aila
0ol nfy 4« SSU jo ole sae B¢ (ST B SHMg
2 Ay slampl cld oI5 opz gy lade
355 035, Wly ol ook 3 Sland ST
dlge man sly 1y oY G515 lamyl 5 Wk oo
Krogdahl and Marie Bakke-) oS o alds olie
0y b e plpedle  (Mckellep, 2005
i (2lie sl i 6ln bl lagnSsn
Nya and Austin, ) wp e 5V 1, ol g (iol3dl
plo b awlie ;o vals |l ols adlas o (2011
ols lis Hlo gxe B o 1) (6 5V polie bajles
oty slagasls Gog YL gso5e (nl 9 (P>+/40)
A oo 2l bles ple b aslie [0 vals jleg o
2 5o w3l olse ajld mil 9)5 50 g505e 0
Dl 5 (Nordrum et al., 2000) o>y i o
SMIth, ) &l g i o Jeo w3l Olss &
adllas ;o el Golo s (1989; Jobling, 1995
st o 5 Jyane 55 ale i ST
LS sl g,lo cme OS] walls g (e b ol jor
Shad el 0,90 50 0)ls cdbllas ol adllas slaassl
r"-l)'-ﬂ Sl Ol (VAAA) o, 4 Bakhshi asla. 4
laadly b a5 o9 el I YL s Jles o

o, Sy pe pols aslae
S olgre 4 SMgn i Olo Lis canIllas ol ol
05 G @l soby Nl hen e
Sl Sligel g Cuyis (Sogll b el Ged ((Jyons
op oegn Srae Ol (R o (o890 Laos
Sz Jsb 5o 1y 15 ond et asyjn U5 ol a5
O Cod alin gl dagSTy ple L oalie o
SMgs i a5 Cewlize g ol g il wall

oeSg Ol o256 D100 Jlas < ialejl 0,50 a2
ladl L mls cpl a5 el sald jlos b awglis o
ooyl g PV ST )0 o)ls SlePes sud,
2ol 0pSd ()2 g (Feiign Slge Bras cam (yoje
Jezierska et al., 1982; Einen et al., ) 545 o0 oy

sl ol o glaazily sasS ol a5 (1998
o 515 D50 3 D25 (sl Lo canlis Lo b alie
@by samasplis &5 wog owlie (22 5 OeSon
@l opz 5 Of laanie als ;o Mg e
Sl G S s gy 0 wad Sl e
Slogzge 5l oolaiwl p « SHBgn g, wlel g 4l o]
Slge 4y 0ais 03,95 (sla 5 (285 Slge houT g S0,
a4 Slogzae pl Cunla iy y wiilen (5,900 (oo
Ws (pSgn sy VYo Glls Joene ok
O pS DS o1 51 4dss as” (Avnimelech, 2012)
D25 o515 5 aalss Jlass )3 (Jyone )55 aBY (g
Foml ghe b lops Gyas o) & 1, D50 g
odel Cowody Al 4 azgi b s o Al iy
b SMge e 1 oslitul &5 0,5 plgie plgioe
5eslul 4 5L sl Glp GeEen Sl el
Ol 43 ane g ard e GEalS o o |y etsy
addllas ,o (Bauer et al., 2012) wS o o5 I,
5heolaiwl 56wy p ,0 (V01F) o, Ken 4 Bakhshi
Olye «Jyore 5955 (hygn w50 SHger e
Oy 0 luiS 0502 g SMogr (l3e (25)) &5 a0 )5
5 elon a5l ABY GuS 5 5yl gl po el
wals b s pla 50 o515 (S 0 22
sheslanl gl ool SUlys . cblas (g lo goe IS
S Slompl 4 wytes 4 dlize olie mle
Phillips et al., 1969; Aruso et ) o,ls Ko calisee
5 sl Cebib b s ees 45 @l 2009
ez shysn bulrd 5o ()5 clampl colld
Castro et al., ) s)ls ol ool (ST oy9p
A (ABALLSS jo |y BB Page el (2013
AaLle edge m eSS oiws o lad Lds
a.lie .(Rungruangsak-Torrissen et al., 2006)

Y


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

flocs technology ponds. Aquaculture, 264:
140-147.
DOI: 10.1016/j.aquaculture.2006.11.025

Avnimelech, Y., 2009. Biofloc Technology, A
Practical Guide Book. The World
Agquaculture  Society, Baton  Rouge,
Louisiana, United States. 182 P.
DOI: 10.13140/RG.2.2.18973.15840

Avnimelech, Y., 2012. Biofloc Technology —
A Practical Guide Book. (2nd ed.) The
World Aquaculture Society, Baton Rouge,
Louisiana, EUA

Azim, M.E., Little, D.C. and Bron, J.E.,
2008. Microbial protein production in
activated suspension tanks manipulating
C:N ratio in feed and the implications for
fish culture. Bioresource Technology, 99:
3590-3599.

Bakhsi, E., Najdegerami, E.H., Eimanim, A.
and Sarvi Moghanloo, K., 2016. Effect of
biofloc technology on growth
performances, body composition and
reduction of economic costs in intensive
culture of common carp (Cyprinus carpio)
juveniles. Journal of Veterinary Research,
71: 163-1609.

Bakhshi, F., Najdegerami, E.H., Manaffarm
R., Tukmechi, A. and Farah, K., 2018.
Use of different carbon sources for the
biofloc system during the grow-out culture
of common carp (Cyprinus carpio L.)
fingerlings. Aquaculture, 484:259-267.
DOI: 10.1016/j.aquaculture.2017.11.036

Bauer, W., Prentice-Hernandez, C., Tesser,
M.B., Wasielesky, W.J. and Poersch,

\al

a>ly 50 155 oale (s ytien olawd (lale g, 4 ;08
WSS 039 by Sl gae alS e S s

&b

Abbaszadeh, A., Yavari, M., Hosseini, S.J.
and Nafisi, M., 2017. Effect of different
carbon sources (molasses and date syrup)
on water quality, growth performance and
body composition of Western white shrimp
(Litopenaeus vannamei) in biofluec system.
Jorunal of Aquatic Ecology, 10: 38-21.

AOAC (Association of Official Analytical
Chemists International). 2005. Official
methods of analysis. 18th ed. Maryland:
AOAC INTERNATIONAL.

Aruso, G., Denaro, M. and Genovese, L.,
2009. Digestive enzymes in some Teleost
species of interest for Mediterranean
aquaculture. Open Fish Science, 2: 74-86.
DOI: 10.2174/1874401X00902010074

Asaduzzaman, M., Wahab, M.A.,
Verdegem, M.C.J., Huque, S., Salam,
M.A. and Zim, M.E., 2008. C/N ratio
control and substrate addition for
periphyton development jointly enhance
freshwater prawn
rosenbergii production in ponds.
Aquaculture, 280:117-123.
doi.org/10.1016/j.aquaculture.2008.04.019

Avnimelech, Y., 1999. Carbon/nitrogen ratio

Macrobrachium

as a control element in aquaculture systems.
Aguaculture, 176: 227-235.
doi.org/10.1016/S0044-8486(99)00085-X
Avnimelech, Y., 2007. Feeding with microbial
flocs by tilapia in minimal discharge bio-


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

OlolSes 5 S5k

Castro, C., Pérez-Jiménez, A., Coutinho, F.,

Pousdo-Ferreira, P., Brandado, T.M.,
Oliva-Teles, A. and Peres, H., 2013.
Digestive enzymes of meagre
(Argyrosomus regius) and white seabream
(Diplodus sargus). Effects of dietary
brewer's spent yeast supplementation.
Aguaculture, 416: 322-27.
doi.org/10.1016/j.aquaculture.2013.09.042

De Schryver, P., Crab, R., Defoirdt, T.,

Boon, N. and Verstraete, W., 2008. The
basics of bio-flocs technology: The added
value for aquaculture. Aquaculture, 277:
125-137.

DOI: 10.1016/j.aquaculture.2008.02.019

Einen, O., Waagan, B. and Thomassen,

M.S., 1998. Starvation prior to slaughterin
Atlantic salmon (Salmo salar) I. Effects on
weight loss, body shape, slaughter- and
fillet-yield, proximate and fatty acid
composition. Aquaculture, 166: 85-104.
doi.org/10.1016/S0044-8486(98)00279-8

Emerenciano, M., Ballester, E.L.C., Cavalli,

R.O. and Wasielesky, W., 2011. Effect of
biofloc technology (BFT) on the early
postlarval  stage of pink  shrimp
Farfantepenaeus paulensis: growth
performance, floc composition, and salinity
stress tolerance. Aquaculture International,
19: 891-901. DOI: 10.1007/s10499-010-
9408-6

Food and Agriculture Organization of the

United Nations Rome, 2010. FAO
Fisheries and Aquaculture Department. 218

p.

Gao J, Gu, F., Abdella, N.H., Ruan, H. and

He, G., 2012. Investigation on culturable
microflora in tibetan kefir grains from
different areas of china. Journal of Food
Science, 77(8): 425-33. DOI:
10.1111/5.1750-3841.2012.02805.x

Irshad Ahmad, H., Verma, A.K., Babitha

Rani, A.M., Rathore, G., Saharan, N.
.and Gora, A.H., 2016. Growth, non-
specific immunity and disease resistanceof
Labeo rohita  against  Aeromonas
hydrophilain  biofloc  systems  using
different carbon sources. Aquaculure, 456:
61-67.

doi.org/10.1016/j.aquaculture.2016.02.011

Jezierska, B., Hazel, J.R. and Gerking, S.D.,

1982. Lipid mobilization during starvation
in the rainbow trout, Salmo gairdneri, with
attention to fatty acids. Journal of Fish
Biology, 21: 681-692.
doi.org/10.1111/j.1095-
8649.1982.th02872.x

Jobling, M., 1995. Digestive and abruption In:

Jobling, M. (ed), Environmental Biology of
Fishes. Chapter 6. Chapman and Hall,
London England, pp.175-210.

Khanjani M.H., Sajjadi M.M., Alizadeh M.

and Sourinejad, 1., 2015. Effect of
different feeding levels on water quality,
growth performance and survival of
western  white  shrimp  (Litopenaeus
vannamei Boone, 1931) post larvae with
application  of  biofloc  technology.
Iranian Scientific Fisheries Journal, 24: 13-
28.

¥F


https://doi.org/10.1016/j.aquaculture.2013.09.042
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2008.02.019?_sg%5B0%5D=Usr9NYhhWcenTcHeqkzJnEOcUxVQi5Ij1Zi5blAt8eGNgk_ATemQzW-zW00OdU4aC8CHCNwQDeuA_dizatIQEVEU_w.bLGOgCpB-jA7WDVWRm18pW47yWig-3W1-fjNo7yKcH7p5ffmHGOpacgmjoA1pHWaSEpU7LfDiL8kAXaR7cLT3g
https://doi.org/10.1016/S0044-8486\(98\)00279-8
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10499-010-9408-6?_sg%5B0%5D=1qfIVHguGWhJ39cmCWkJ4JvsADWz1lauSwa84MCCfBMdkxGtfyd_NtTGcUqIlYS-b3O49vOiMVB5wteuV9bg-q1STQ.qUT87zzSkRg9eD00MYD11XCxyHxbW3z6mrYEezcK6OmjNWFLEHYBJkTSlnv3bp2zv7qFz5iqRVz_SjO8ilHkXw
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10499-010-9408-6?_sg%5B0%5D=1qfIVHguGWhJ39cmCWkJ4JvsADWz1lauSwa84MCCfBMdkxGtfyd_NtTGcUqIlYS-b3O49vOiMVB5wteuV9bg-q1STQ.qUT87zzSkRg9eD00MYD11XCxyHxbW3z6mrYEezcK6OmjNWFLEHYBJkTSlnv3bp2zv7qFz5iqRVz_SjO8ilHkXw
https://doi.org/10.1111/j.1750-3841.2012.02805.x
https://doi.org/10.1016/j.aquaculture.2016.02.011
https://doi.org/10.1111/j.1095-8649.1982.tb02872.x
https://doi.org/10.1111/j.1095-8649.1982.tb02872.x
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

Khanjani, M.H., Sajadi, M.M., Alizadeh, M.
and Soorinejad, A., 2016. Production and
evaluation of biofluc in order to apply in
the breeding system without water
replacement. Journal of Aquaculture
Research and Development,10: 1. 42-33.

Kim, M., Jeong, S.Y., Yoon, S.J., Cho, S.J.,
Kim, Y.H., Kim,M.J., Ryu, E.Y. and Lee,
S.J., 2008. Aerobic denitrification of
Pseudomonas putida AD-21 at different
C/IN ratios. Journal
of Bioscience and Bioengineering, 106:
498-502. DOI: 10.1263/jbb.106.498

Krogdahl, A. and Marie Bakke-McKellep,
A., 2005. Fasting and refeeding cause rapid
changes in intestinal tissue mass and
digestive enzyme capacities of Atlantic
salmon (Salmo salar L.). Comparative
Biochemistry and Physiology Part A:
Molecular & Integrative Physiology, 141:
450-460. DOI: 10.1016/j.cbpb.2005.06.002

Kuhn, D.D., Boardman, G.D., Lawrence,
A.L., Marsh L. and Flick G.J., 2009.
Microbial floc meal as a replacement
ingredient for fish meal and soybean
protein in shrimp feed. Aquaculture, 296:
51-57.
doi.org/10.1016/j.aquaculture.2009.07.025.

L.H.S., 2012. Substitution of fishmeal with
microbial floc meal and soy protein
concentrate in diets for the Pacific white
shrimp Litopenaeus vannamei.
Aquaculture, 342-343:112-116.
DOI: 10.1016/j.aquaculture.2012.02.023

Long, L., Yang, J., Li, Y., Guan, C. and Wu,
F., 2015. Effect of biofloc technology on

A\

growth,  digestive  enzyme  activity,
hematology, and immune response of
genetically improved farmed tilapia
(Oreochromis niloticus). Aquaculture, 448:
135-141.

doi.org/10.1016/j.aquaculture.2015.05.017

Loureiro, C.K., Wasielesky, W.J.R. and

Abreu, P.C., 2012. The use of protozoan,
rotifers and nematodes as live food for
shrimp raised in BFT system. Atlantica Rio
Grande, 34: 5-12.
DOI: 10.5088/atl.2012.34.1.5

Luo, G., Wang, C., Liu, W., Sun, D,, Li, L.

and Tan, H., 2014. Growth, digestive
activity, welfare, and partial cost-
effectiveness of genetically improved
farmed tilapia (Oreochromis niloticus)
cultured in a recirculating aquaculture
system and an indoor biofloc system.
Aguaculure, 422-423:1-7.
DOI: 10.1016/j.aquaculture.2013.11.023

Mahanand, S.S., Moulick, S. and Srinivasa,

R., 2013. Water quality of Rohu, Labeo
rohita, in a biofloc system. Journal of
Applied Aquacul 25: 121-131.
doi.org/10.1080/10454438.2013.788898

Mook, W.T., Chakrabarti, M.H., Aroua,

M.K., Khan, G.M.A., Ali, B.S., Islam,
M.S. and Abu Hassan, M.A., 2012.
Removal of total ammonia nitrogen (TAN),
nitrate and totalorganic carbon (TOC) from
aquaculture wastewater using
electrochemical technology: a review.
Desalination, 285: 1-13. DOI:
10.1016/j.desal.2011.09.029

Najdegerami, E., Bakhshi, F. and

Bagherzadeh Lakani, F., 2015. Effects of


https://doi.org/10.1263/jbb.106.498
https://doi.org/10.1016/j.cbpb.2005.06.002
https://doi.org/10.1016/j.aquaculture.2009.07.025
https://doi.org/10.1016/j.aquaculture.2015.05.017
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5088%2Fatl.2012.34.1.5?_sg%5B0%5D=sKsAQLpif18Uwwh1FcyCbstJp-VhLpD1Dw_R7fjAhS9gBWBHIG1xTvm_ZOzSaxYytfcwmdHeZgD9slKaFmw9lDi0Ow.gwQURYoM9F6UNUALdegWlRoZfFZQNiTHoodJySNL5zcQ-Jpa25L8UFZ6iQukb3hL2ReU7U9kRhCOSm5EEs69fQ
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2013.11.023?_sg%5B0%5D=j9gWwFg6rcLpclNM4-egZkDezeIsuDWWlYMK2v6W9Yoz7bSjlg3wfjP6a6M11uw-by1RlbijFeu-Jd8-hutzUI0g1g.FexKmMG77-6a42c8kOd9yfzNlEwThHTtDSff0ip6maoXQxYi-AIMCu_fLDdOEaNIF_Hj6Gjky2Bd8xA1NEh-2A
https://doi.org/10.1080/10454438.2013.788898
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.desal.2011.09.029?_sg%5B0%5D=yT6K3nTm5-dGOtKrTZe7PB5kmImH4xZCHkQV7ynlp-FJheN4ZBS2fkNBgZHY_Oxoy1xlOz1IUy9n_vYslGVJArXn6Q.hgjPFe1QQh1z1843dMM0Wq9okPyaOvH3alhzT1dK57AjxgBvF-1vqyhzUzg5zMppu-BGprBdaZ_G67D6b73v2A
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

OlolSes 5 S5k

biofloc on growth performance, digestive
enzyme activities and liver histology of
common carp (Cyprinus carpio L.)
fingerlings in zero-water exchange system.
Fish Physiology and Biochemistry, 5: 1-17.
DOI 10.1007/s10695-015-0151-9

Nordrum, S., Bakke, A.M., Krogdahl, A.

and Buddington, R.K., 2000. Effects of
soybean meal and salinity on intestinal
transport of nutrients in Atlantic salmon
(Salmo salar L.) and rainbow trout
(Oncorhynchus  mykiss).  Comparative
Biochemistry and Physiology Part B
Biochemistry and Molecular Biology,
125(3): 317-35
DOI:10.1016/S0305-0491(99)00190-X

Nya, E.J. and Austin, B., 2011. Dietary

modulation of digestive enzymes by the
administration of feed additives to rainbow
trout, (Oncorhynchus mykiss) Walbaum.
Aquaculure Nutritrition, 17: 459-466.
doi.org/10.1111/j.1365-2095.2010.00782.x

Phillips, AM., 1969. Nutrition, digestion and

energy utilization. In: Hoar WS, Randall
DJ, Ed. Fish Physiology, Academic Press,
London, pp. 391-432.

Rungruangsak-Torrissen, K., Moss, R.,

Andersen , L., Berg, A and Waagbo, R.,
2006. Different expressions of trypsin and
chymotrypsin in relation to growth in
Atlantic salmon (Salmo salar L). Fish
Physiology  Biochemestry, 32: 7-23.
DOI: 10.1007/s10695-005-0630-5

Smith, L.S., 1989. Digestive function in

teleost fish. In Fish Nutrition, 2nd end, ed.
Halver, J.E. Sandiago: Academy press, pp.
331-421.

Valenti, W.C. and Daniels, W.H., 2000.

Recirculation  hatchery  systems and
management. In: New, M.B., Valenti,
W.C., (Eds), Freshwater prawns culture.
Oxford, Blackwell, pp. 69-90.
doi.org/10.1002/9780470999554.ch6

Valle, B.C.S., Dantas, J.R, E.M., Silva,

J.F.X., Bezerra, R.S., Correia, E.S,,
Peixoto, S.R.M. and Soares, R.B., 2015.
Replacement of fishmeal by fish protein
hydrolysate and biofloc in the diets of
Litopenaeus vannamei postlarve.
Aguaculure  Nutritrition, 21: 105-112.
doi.org/10.1111/anu.12149

Wang, W.N., Wang, A.L., Zhang, Y.J., Li,

Z.H., Wang, JH. and Sun, R.Y., 2015.
Effects of nitrite on lethal and immune
response of Macrobrachium nipponense.
Aguaculture, 232: 679-686.
doi.org/10.1016/j.aquaculture.2003.08.018

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

and Browdy, C.L., 2006. Effect of natural
production in a zero exchange suspended
microbial floc based super-intensive culture
system for white shrimp Litopenaeus
vannamei. Aquaculture, 258: 396-403.
DOI: 10.1016/j.aquaculture.2006.04.030

Xu, WJ. and Pan, L.Q., 2013. Effects of

bioflocs on growth performance, digestive
enzyme activity and body composition of
juvenile Litopenaeus vannamei in zero-
water exchange tanks manipulating C/N
ratio in feed. Aquaculture, 356-357:147—
152.

doi.org/10.1016/j.aquaculture.2012.05.022

\td


http://dx.doi.org/10.1016/S0305-0491\(99\)00190-X
https://doi.org/10.1111/j.1365-2095.2010.00782.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10695-005-0630-5?_sg%5B0%5D=qj2iTtJFk_q2-opqxKZ-xgxzb_0-bG79GYEPx7SQEYnfh_rN4_TAmquItHNW7g5R2fWAEAHOEoV0NavG6jWJ0WMJkg.pI07gm6ZZgq3oCts7pnsvjIc09oyfLb5Rr7Y-1ZIsa12ZQyvDQf0uvVNaYxaikDeCQ0XblWe_EJ3X31YQPYThA
https://doi.org/10.1002/9780470999554.ch6
https://doi.org/10.1111/anu.12149
https://doi.org/10.1016/j.aquaculture.2003.08.018
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.aquaculture.2006.04.030?_sg%5B0%5D=pJYPCtqQL5QgJadRrzLsCulZlCc75EEg9XCXtQj1AqtrnUj83IgbzYKRYHothhtl5ebvNUS-_pDVCXQZ9AFG2Ov5Qg.5kB8nadr1Z8O0ALEF5Qn5_Q9iW1uv0sLoZYYOCxtVaoovIBFf0KqQBq_WhBGcFfc6rU8kZA8H_879X59oHySlw
https://doi.org/10.1016/j.aquaculture.2012.05.022
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.1.2.4
http://isfj.ir/article-1-2373-en.html

[ Downloaded from isfj.ir on 2026-02-21 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

Iranian Scientific Fisheries Journal Vol.31, No.1

Effect of biofloc system on growth indices, body composition and digestive enzymes of
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Abstract

In the present study, growth indices, body composition and digestive enzymes of juvenile common
carp (Cyprinus carpio) were investigated in biofloc system with different stocking rates. So, 825
juvenile fish (17+1.2g) were randomly transferred to 15 fiberglass 200 liter tanks in lab of
Khorramshahr University of Marine Science and Technology. Twenty five fish were stocked in a tank
(2.12 kg/m?) with water exchange (control), and also 25 (2.12 kg/m?, D25), 50 (4.24 kg/m?, D50), 75
(6.37 kg/m?, D75) and 100 fish (8.5 kg/m?, D100) were stocked in tanks as a biofloc treatments. The
photoperiod included 12 h light and 12 h darkness and the duration of the experiment was 40 days.
Control and other treatments treatment were fed with a commercial diet containing 35% and 25%
protein, respectively for 40 days. The fish were fed manually, three times a day (8:30, 12:00 and
15:30) based on 3% of the body weight. In the control treatment, the water was exchanged 25% every
two days. Dissolve oxygen, temperature, pH and salinity parameters were not significantly different in
biofloc system compared to the control (P>0.05). Biofloc volume (BF) and total suspended solids
(TSS) values were higher in biofloc treatments than the control (P<0.05). Total ammonia and nitrite
levels were lower in biofloc treatments than the control (P<0.05). The nitrate levels were higher in
D100 treatment than other biofloc treatments (P<0.05). Final weight, percentage of weight gain,
specific growth rate and feed conversion ratio were not significantly different in D25 and D50
treatments compared to the control (P<0.05). The protein efficiency was significantly increased in B25
and D50 treatments compared to the control (P<0.05). The lowest protein content was observed in
D100 treatment compared to the other treatments (P<0.05). The lipase, amylase and alkaline
phosphatase activities did not show significant difference in biofloc treatments compared to the
control (P<0.05). The results of this study showed that biofloc system decreased the consumption of
dietary protein while reducing the pollution load of nitrite and total ammonia.
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