[ Downloaded from isfj.ir on 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

(DOI): 10.22092/ISFJ.2022.126460 YA(V) Yo—g ool oMt ale alas

@ O Hgidrg i~ ol i

2o (195 Sl BT g W e 3 by GBS 33 ITHE gud i 5!
w39 3 Alizko SpS1 5 38 (Jaoro youF (ylg>

NTJSTLSMWJ*@JB obb' — ) ("S'MJ'-" c\v.éjla.,\w

*rajabzadeh48@gmail.com

Ol Ogie A gdiasa (olos s posle sl Ljyu s plie suSiils w58 -

NS>

* A4

> (Cyprinus carpio) Jyews 555 Ol b 818 SlamsT 5 0 oS5 s, Glagasls Lol G
WEN/Y) Jsann 558 (plo am AT sl (28,8 U3 o 205n (o lime 500815 b Sy
s 5 e oKty oty LT s o Yoo O b SO sla 5 GLST ) Lo & U3 sl ssb (5
}:;}(ML:)%;T‘J@J,JLgal,@(g,&,uﬁrfjl:{\’/w)&uﬁ@uupm sy s Jize jgde s oo
S e 3 0 £ 5kS (DI00AD) ol s2e \e+ 5 (DT5S/TV) 326 Vo (DBOS/YS) 526 & (D25/VY) sae Yo
aloiT os0s dsb 5 Sob 5 alis, Crl \Yels Jols oy 0)55 idd o3 SN g clbjlad Olsie & S o
Aoy Y0 5 B o3 YO sl )by 2lE e Lo S bl ol ple s aals Sl s s, T
PH by ks 035871 (sla el Jlade bt 035 O 055 o d ¥ Olis @ 5 5 L3 Lk 4w ((fwd S50 @0 (59 0
TSS 5 S50 > b BFV (o jasls (P>1/00) szl (o ols e SVl aals Jles |y ST 50 (s 03 (S35 5
o Ol SN 5 (e (P<e/ed) wsls o5V i dals b awslin 55 SN 5 cbjles 5o Gl 3 L
Olen tzils (P</v0)dmils (50l JMas wals Jlad b awglis 55 SMWpm bl s Sl S 05s25
& WOjs olsdl do s« ol O35 (P<e/00) b 2ol58l SMo s sl sl b awglis 55 D100 [l s ol 25
Wl b gl e M| Sl oo b okt 4085 D50 5 D25 Mgy slajlos s 1 oL cu s 5 ok A5,
Olsen oS (P<e/+0) il il aals b anglin ;3 D50 5 D25 e s outisn 2blS cm s (P>1/00) cils
5 Pl Ol Gl 5T cdld (P</+0) ad sdalie b led nlo b awslin 3 (solsnn sb 4 D100 Jles s 55
S ol Olas adlas ol @L:; (P>1/00) amals ool pxe OVl dals b anolia 55 S5 e 3 Sblals wJLQT
Sl Gl e s O pan Olin s baee ST SisT 5 i (ST Ul 2817 e Moy e

Ione 1955 w515 855 bl (b S 5 ) slaasls (g S50 OIS

T s

Yo


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 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

(MJL;L&L)A:LLJJSM.G&AWJS‘ Q‘J‘S.A.Ajuj‘)l:
50« SMgs 65405555 51 6, solanul gl (2012) Aodio

IRRRIRICHPIINE < LIRSS TR L.V V Ny (W
4 BFT ol ol ool agamme Ol (argni b (gmye %
2 Sop oobie b K gl o S eluidge jsb
L Al et 50 5 5 6350 5 oY el ]
o oS S el oamie YL LSS ulie
M ade lp Waz (65550 (SMg (5,5L8
Copse b @ileiSs onl ol Sl Goons!
ol go sk ar o o lag Sl Cumez l o
2 Pl b jho O (agn phes ool 50 09800
Bl 4 g () Cutal puile, Sl 4 Ce
el 5 BF Cuz sd slaeslen (Avnimelech,
S5 Al Sdgere 295 alsr
5 oReal bslie Joli Ygome SNy Sy 35 oo
Sl daudsls et sl Sl dnpansl N S
0350 slasho 5 Loyl (I slayely (Tt 5 I
90 SW o lapaslS Iy S (Valle et al., 2015)
o> L: “T:—‘ Mhb :..\3)‘.) odgs |) odos L}“"‘U
9 29550 oeBgn Sy g el )3 (g DS S
card SR8 L Ghen OBl SRl slads i
CotS La> oo a5 (Emerenciano et al., 2011)
el Ghon oles o 1 ST Gl Il o
5 I slee I3 (Wasielesky et al., 2006) sl
@35 2l 0pzy o o] 4 Jate glaganilS)
5 loads OLQ(.’.W UL)JT 6‘)‘5 09.5.”;. &5"““' é:l.«.o
O W 5l oolatwl dice) jo Slibsd « Mg (5559555
()5 slSlsm b oS ) elion e e Olee
o> w‘ B as LS‘\.\.(: éu.a u...,o Sl a0 ;)M
s0uels 1,535, 5 Lulusl 5 DiOFlOC Meal wsi o odos
A 5l .88 olge (Kuhn et al, 2009) sgi o
‘f’“xj ‘5)—‘ wlwlis ‘}Jﬁl“’) oS )‘ Sy P

Jlo B as oo o,lil Cuman ogas 0 Sk slo,bl
S ol 4 sgas NI ol Cumez Y0
sle @l Sumexr Gl (nl b &S ae) wales
e Voot 5wl Gl 1 5 gy
aalys laolul 435 oansl )0 g 0w S5 sla il
J s @l olye aels (ol il {FAO, 2010) oy,
5 £ Ghion Sl Soenl Pl g (55958 el (S0
poye ly Sloem ean ol et ke 99 Ol
9y Sy DA ahox Sl gl oo Come Ol
SlS S (x5 5 Slay 5l 36 (Sogll )5 03]
a5 slp ole yog @ v 5l Gl (Shly (o9
5 95 Sl (35S 5 E5ed 5 bl 1
,9ts (Valenti and Daniels, 2000) aib o JSI
2 58 de WU S (gl gaz > ol ) S
A5 bl 6y905] Arwg Blaal 4 o) Cax
wibee Y corS L g S (ol OYgame
30 Sapsr! amwg 0,5y, (Avnimelech, 1999)
2 el S 0l) p (S (et iz
Ao ol Jobs Plas lils a5 el L8y9, Lo
@ alox Sl gt Glauie Slilo (550k8 ul Bl o
G olse 5 gdie dlge bl ol Byan ail; Jlam
e 4 [l Jolse 9955 «cnlp odle aSbioo

2 Sy Sl S 4 e g o3ls a5
Cems (AVnimelech, 2007) ss 5 o oy, 4c,50
S S age by el 6l Vb (595 4 (nyS
(Emerenciano et al., 2011) coul 5,90 By 59,50
A e Jo,S Olge 0938l el eoly lii Slalllas
5 99dse Ol > Slisel pexd axg B tals
Slge 5 108 0) (st @ )5 S ogllas Glree
aled 0 s s YO-VD | (o8l oS
o 43 Olyaumgr S 04580 (Avnimelech, 2012)
i 5550 STk 9 Sl 2l CRuss e
shodld Ol caS g B b 4 o
2 9 MiSues e |y oSy a8, 5 b S
Gao et al.,, oy o ob, o o,Skee el ams

02


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 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

S8 8) sh9n obele oS )l Shigs alh el
3 om ol eolaiul (Olpl )8 e @i ) Sl
Slga 3l SDMgey S5t sl e ohygp SOSIL (5,:5]
2oy YO L glale 555 )bw STy Jula
5 08 Pl o ) SB mizer 5 Ole (25
2 (09550 OF) TV deiz o)leds b SISl j5e
SW oS 4 SS9 JR00Se 4 SIS e (e
De Schryver et ) o solarw! (S s L s )
55k 390 ST ool jglaie 4 m0lsa (@l., 2008
SMoge LS5 S 0 syzee izl 5 ol LM
soliiul 3y50 o oliardsSipd slo,siSs s alol
oo sbme oeS] ot SMs 555 ol
sebie 4 wad e Sejll PH 4 Sl ollS s
FSE Sz Soigre sla Sl culld ool

PV @V s )0 (g 4 025 S « SHgn
&y owmes (Avnimelech, 2009) oo a8 5 L
oialel oy9e Job po Mgy jiioy anwgi 5 S
Fyore )95 Ghign S 4 e (05 e
Ol (Khanjani et al., 2016) oi o aslsl
L S slajles lp (D) (Frae Slineng S
1305 dwlee 3 Jge,8 5l oolax!

oMl g 99 o0 aBlal SMoger i 2 (g D
bawgs (595 @32 Cusl cum (39 @ 25 S
b aslio o pauisel oo GRS 50 quymd 5 b o 5SL
Bpae Jl Sepw JJo 0gh (oo ormlSod i
ol g €5 A S psiisel 5l By sy ol o S
5 &by Sepw oS Sl By ol 4 e 0 oS S
By Fgre S SL )0 (g9, elesm s plewd],
3 paie ol 5l S e el 4 n)S )5 eI Sga o
Sl SL @ Cund g 00 (Bras Gliwge a2l
Castro et al., ) cool jas ol V0 og0> 350,00
Gasbd o5 Ol gy 4 s l o (2013
Srore 55 Slole A (ST Ghysn 0 SDg
ool 86 g as asls, (Cyprinus carpio)
5 9)lsS lap 5l g Ay S5 b, sl asls
5 b SMge s ;0 95 ilie slaeS1s

b plox

Lvgy 990
s aLi::.)"La)‘T YA Jlo ey Gadsg o
Jolo (6595 0590 b o> (b y0 (938 g ple oKiils
salosl 098 Job g (SG)b g (plidy, el VY Gglis
SV e Sl e b G 10l SSB VO o 5, F

ACH= feed (g) x % Protein x % N (%16) x % N Excretion (%50) / (%C x E/[C/N])

drwg U Gad e SU maw plipw (o S-Sy
Sl 51 o 52 )0 Guizmen led Cugl |) Sosn
FB sl Slge e ailyg) (S slajles (2559
Wi GaSoinl TS Mgy am> b (BFV) otias
S Jyere 555 lale 4z (Avnimelech, 2012)
Ol gt el s 2l)S Glale By9n STy
@ glale ol )l Glwjes bl )8 et >
b plie aSaily s olfislej] 5o 59, Ve Do
(65l 0y90 (b wiad S5l GraleT Lalps b Lo
lodd 4 (Jooms )95 (ale ()b 0 b (lole

2 Settled Solid or Biofloc Volume
AR’

2o s @l care B s nl
Sibos 10 osgazme ;5 a5 039 By gy slags Sh
st 5o Sk 3550 B9 & S S (CIND
2 S doy) WC 5 wibe Fosgas b sSL
Loy oS polie il gl (o 4ol &l jamgs S
Glas Jlop,S olge (Avnimelech, 1999) el 76+
Cels) pgo (238 oaeg | an 5 dlos 550 Jgey8 L
5 g olse it aslol g ool 4y (s 1Y
5w, SEb i S Bl 9y 4 e
5 & e 5 bole (en SIUOT L a3 e

1 Microbial conversion efficiency


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 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

OlolSes 5 S5k

S50 Ol S doys 00 4l (558 4 e e
S g 050 1R Bepgfe slo 6L eolin]
5 el 00,3 VOB 350> 50 (N) (39,5 42 (C) oS
o ,Skes obj,l (Avnimelech, 2009) ays 5 awlxe
oiy w3y wuys (WG) (9 (Rl 5 ead (55 w3,
o caye s PER) imign ool cod «SGR)
abgye  sbadlsle il (FCR) gl
shosdsn U1 0l el (Avnimelech, 2009)
SGless 2 5 2l 1 G152 5l oale V) o oS5
L Casb, 5JUT 00,5 sslizul (AOAC, 2005) s,
SoSl o) L Sl s sl elRius 5l eslanl
N RN AW JOISSRE R S
BUCHI,  Auto-KjeldahlK-37 )  ol%iws
Sheolatul b alae IS oy> omess o (Switzerland
ol s 285 )90 Sl Pl g aAleS s olCiws
oBiws oyl ojlacblawd I g L) Dol W
3 homis 255 = 09e3] ool S b e ale (3155
oosr Jloy il ¢ lojl sl (6505 o5l 51 g
Boi ol = B9 ,5 000 a0yl 5l oolaiw! L eools
O Al sl 039 Jlop Sjge 0 s 0D (o) 2
a8,laSy mibly LT Ggesl 51 salesT slales
W0 Gkl zhe o (ANOVA  One-way)
a995) 5 b uSiles duslie cuga b oolaw! (P<0.05)
oy 5l eoliiwl b Wools (g Ll T 0w ,5 soliiwl oSSl
b plool SPSS22 133

P ol gberd 5 (s syl mls sl
seSly o Jyere jo5 ple B9 S

Oliee (oS Jgaz jo SMge w50 cilizre
ds o 49 ol )LQ.._, 5 TAN )la.é,o Q.:MgTSS

P<A10) 590 o gime S glyls bayles ple b
95 50 (P</+0) o gxe B3 L BFV jlaie oy 5V
ssaliv la)les plo b awlis ;0 D100 4 D75 Lo
OWS (e vl jlos ;0 Co s e op SYL 0
Mogime S L 3 D100 Jlos b (P>+/20) Slo sne

Al oo 435 (Moyd YO (59 ) ol SheenS &S5 ,0
095 Bl am AVO goeze )55l 0)90 I
s 4 oS WEWY sgu> (59 (Sl b (Jgens
e 18 ks e f V) o 0l SSB VO e ol
(23lga LISl 4 jeme (6Kl e ;i Yoo (Gee
Gaiod 50 Gilwod slanSTy aal a9 cewlie
(YNY) s Yoo b ,s ol sae YO Jolis Lol
O+ (D25X/1Y) sae YO 55 9 (aols) ol jagss b
dac Ver o (D7T5£/YY) sae YO (DS0.FIVY) soe
SLSb s cuSe e 4o p,55LS (D100A/D) ale
RYXYVIN X I W FRTE ¢ PUVIP SWOUN I S-S ot B
,Lws .(Wang et al., 2015; Bakhshi et al., 2018)
o> b cuwija ciabeyl sloylas ple g vals
Oan we)d VO 5 YO (5l ol SheesS o5 20 ()
OOF g Wi e AAX) 55, 50 5L an ((Hws Ojao 4
3 s)S plml plale G 59 v Tl 4
Jslae (g, 2l (s oliee wals sl slasOl
D)yge 2o, VO G999 10 9 plole 1505 05 10e (55
TSt b Jobe ST dos layial )y 8 S
et meysd b eyss (WTW,0xi 3210)
WTW Winlab pH ) L pH 5 (.5 ATAGO)
Ol BB ael> olge 5 au0 )8 cud ailyg, (Meter
>y 00D (S Oy gy 4 Soge o> b
(Avnimelech, 2009) wo 35 i ol o ol e
FY ol cyely (lo 315 L (TSS) hes sl ol
yLs (Whatman filter paperCat No \Yo-\ffY)
T 359 GPey N9 S )3 S e e g 00l
Azim and Little, ) ssos arwlxe (gl jo 0,5 Sias
Sligel) 59, laS 5 e 6503l (2008
Sleslizal b (s slaSil o (Sl 5 cu s (S
= 1 (AQUAPAA) LIsST 8 15 6l slacas
@b plnl CoS Jeall s Billae 5 5 o 08 o
Celo olde sasy 5l uw cele S SDlgy sl les
U5 g SMogws dnwgs Sz (D) I (0,5 o5le VY
aslsl (Avnimelech, 2009) iy, wlol p ol cuass

! Total Suspended Solids (TSS)
YA


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 2025-12-16 ]

[ DOR: 20.1001.1.10261354.1401.31.1.2.4 ]

byl o Gya0 g Lo DO pH sl el oy 30 Olis Gl 9 5eS 0 o jleus ),v.L»lg(P<~/~(§)
(Y Jouz) (P>+/+0) acilas (5,ls cre S b les plo b (P<+/-0) o sxe BSIL vals jlos

b Mg i 30 il GBRSTH )0 (Jgoro j9u5 (Blo ()93 SLEL OF (o biordrg (o 78 b yiolyly (Sl 1) Jgur

390F
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
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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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