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Figure 1: a) cultivation tanks and b) microbial flocs produced in the tanks
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Table 1: Characteristics of treatments based on different times of adding molasses for cultivation of Nile tilapia

POl ol pess ol (339381 (o & e
PR WL VAR RV SN oo 99381 g0 (2al2) O Lo Jles
W 1T +o LS 1YO doys <IN G - /F LS el YE 0 VMg o
SMag s AYD +o,5lucS VO oy A G - /f Sb S cels FA o ¥ s o sless
Mg /YD +o LS TVO aoys A G /¥ LS cels VY e ¥ s e
SMg s LY +o ylucS VO oy /A G- /f b S el A5 o T Mg o sl

5o b pll s 58 oy el 5 s (MANAQUA
2oyl Gl azes by oy A oyes sl
Slp il ools als oy 39 de s A Cawd (20lde
O3B &S j0 fga K sae ¥ oy 5nST el g (20lga
50 ®lgrd 8 ual e Jais oolsr e 4y aS

v

Pk VIO 5lwo 33 5l S« SDMoser slalocs o
O3l 4 adsl Sotul (s a2 e sl 4 SMsn
VY o A) g, 5o aipe ¥ molié o ailol o jles
e TYO ol> L3I 6,15 0 b (s VF gl
ol wohile olnl s pls Sher 8,8 csly)


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.1.4
https://isfj.ir/article-1-2460-en.html

[ Downloaded from isfj.ir on 2025-07-09 ]

[ DOR: 20.1001.1.10261354.1400.30.5.1.4 ]

e olabe el o Shee 5 OT i

oblKaa 5 slaala

OYIA Len 5 Sbuls) ab Sis b ool
5 <oy (TAN) S Sligel (3958 S0l
S5 @ il i, 5 eslizal b o ol
XAY) APHA iy 5 jregibyiSoul olfias
ool Boygre slag Sk Sl ad eais
BT —ge T S e ¢ (Y-)Y) APHA 3o,

(Iog  SolS JSas aoly o, g0 a5 (3 )led
23,5 oL cfu/ml)

S 9o &1 (P

2 31 ale ¥ olass sSye IS el (oo polie &
el o> o b wad el ola b a4 1SS
o 9 (055 o 3l 0 63y @l B) wags ) Ses
Voo sl Ol (Sl a4 b ol
ools ,1 3 4a B Y lp (O MM) ows 0I5 ] Lo
o 5 e (Mohammadi, et al., 2020) sos
0 ools JEsl Cgis S ay (oale I oads b i S ge
(4385 o0 lp ol F sl a0 F) Luls o
309 69l ez (xbaw Y Coled 40 038 jeuin il
KRV RPNV <R W IS B Ve I - I g IWRP S
S yogidg Sl 9, b 02595 ((ROSS et al., 2000)
4, Micrococcus lysodeikticus . ,:SL 5l solaxw! L g
Olpe 4 g 05 odnher majoied 9 Lfesge Olgie
Jenabi Haghparast et al., ) o (¢ ,.5o;lusl o st
oksl (b 5l eolitul b JS dgeslS siesl yl5ee (2019
3 ol giosl s & g Goy gz AT J55 S
i (Cuesta et al., 2004) oo pns JS ot
S als  saady oli::.iLo)'T 5 ol sl il
W) ﬁL?u‘ w) g0 deg9yg

Lools gyl Julxi g 4y x5 o9,
Judoi g 4555 3,90 YY) asens SPSS 1581 65 L Waosls
losls (y09s Jlo i et (sl ol jo a3 )8 13 (Ll
flive 1 s g 3 o3lictul Sy 5, (95T 5|
oolial b a8yl S uily)ly 5IUT 51 Lo jlas o (0eSile
a oolitul do )3 O gl 3 Sils asls Wiz gl |

2ol o5 ade Sz g eas Lsye jebojlans 5 oo
ey oy il Blae 4 e (genS] el
3 am Mg sloless a5 o iulojl 0,90 Jobo j0 000 F
Ss>) e oS eole Y Cell pldé oueq
(Oloeg,S so,e VYT (Sis ool dusy0 OF/VA
Slhss oy £ e 4 Loy oMl b ooyl
Sz (Wdos o3l dilig, a5 (St olee) (69959
Lol oS U555 5 (s 035 anwgi 5 S
Py oobol 32 VO (595 ar ()8 Cend 28,5 ka0
5259 5 o ke ol aslsl (V-1 Y) Avnimelech
@PN g Wb B,y (6 S (St B9yl (9,0 4
2 ESlsSy job 4y g oS bsle (B9, 35 2l b
1o)lass 1) Shgs oolitl Sl any e el ol o
595 2z 9 LSS S, 4w LSy e, 50 ilyy) Sjee
WS sl 1) Mg aswsg b ol mjs (LS
b ot llo S 0 Liales] LOYAA  buls)
PN Jslore o5eaST e 0 Cand A Ol (5)50
3,5 5l az s YOS glos VIO PH (2 s o5 Lo
Gl oolazul 550 3lre ol alol 59, YV o 4
s sosgs g b ladls lasd cuaSil g

el ool oals LV SS o Golesl yo sudes

ol Coins

Jsloes s5amST 5 PH ol T (&S Julse (5555l
5 yas VY g meo AV Cele o b g 4l
HACH) oKiws S8 L 4 cele jo dlyg, 5)o
OSlyee xS oslail ol sl (HQ30D Multi Meter
Js 5 Settled solid -SS) i & LB awl> slge
,» (Total Suspended Solid -TSS) sles sul> olge
A pll LSS 59, 0

Sl ) S et 5 BB Glas Slse pliee e sl
Wiy S8 (gye ool zine b B 4l i3
A il ool andls o5 aads Ve Soe 4 g ok
e s Voo Blae sl Slge S (s Saslail ol
2 08l 59 w08 ld il (Blo B2 L (5 O
BUCRUNIR IR VI TRK S g+ WIFE S RYANGI JESPE S
™


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.1.4
https://isfj.ir/article-1-2460-en.html

[ Downloaded from isfj.ir on 2025-07-09 ]

[ DOR: 20.1001.1.10261354.1400.30.5.1.4 ]

Yo(0) Ve ol o pale dlas

oS5 g 6y «Dlis oyt o JS (Shigel 39,0
3 ooyl Gl (slajg, 50 By slag St
B oS w3 n HLis @l el o 1) Y Jyur
P<-1+0) 3,15 3529 bjles 31 S0 G Gylo s
J sl ole wsSse (sl 0 Sdes I Jol> s
Olyee S bl gub ol ool GLI Y Jgoo 0
o Vo 2 eSS e YYIPP) Gl pilS sl collad

g aals Jls Lo QVIYY u/ml/miny o555 ¢ (iJ
sl b g lo gime DT a5 ws onalive SHlog. w3l
P<+1-0) ol oyl by Lo

08 @l L Bl £ 5 Sle Oj50 @ mli
038 e 5 Vo VY ased ST 50 b jlogad

2 ras s e PH s ol (5eSt Sl
a5 ol oals ool Hlas VO SE yo b sl les
F Mg jlowd jo byl ol Gllug oo oo olis
2 byl cpl polie 55 5 i bl ple
Sl o el polis il go uao | a8l an

9
3 P oY
5 7
i 6
3 5
2
<) 4
b os
=
T 2] Tl s T S les Y SMige o TS Mg o T F Mgy Jlas
E 1
0 +
\ r d v q 1YY Y3 Y 11 XYY YT YA Y YR YY CYYOTO
8
A 7
1 ?
A3 6
I
‘%*
2 4
-
i 3
EN
= -
g ] ——als L VS Jled Y S Mg Jles TS Mg led —— ¥ Mg Lo
= 1
0
\ Y o d v 4 )Y Y 32 1Y Y1 Y)Y XYY YA YV YR Yy OYY Y
7.7
7.65
i S c
755
”'\
3) 7.5
7.45
7.4
7.35
53 Al s T Sy Sl T Y S s TS W les Sy Jled
7.25
\ L A \ ] Y OAY Yd YWY 4 ¥YY YY YD YY YS YY OYY Y


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.5.1.4
https://isfj.ir/article-1-2460-en.html

[ Downloaded from isfj.ir on 2025-07-09 ]

[ DOR: 20.1001.1.10261354.1400.30.5.1.4 ]

o olabe el s Shae 5 O i

oblKaa 5 slaala

Y76
® 75
O-\
7.4
1
A
7.2
7.1
6.9

t.;:'-l‘-‘)'T s

¥ S Mgy Lo

i () yac j0 PH () e j0 PH (©) pac 50 Jadxo ¢y jums | (W) mo 50 Jodowo ¢y umnST oyl o Ol guudi' Hlogos :¥ JSC&

ialojl il gld3g; 0 Wyl il

Figure 2: Chart of changes in the amount of dissolved oxygen in the morning (a) dissolved oxygen in the evening (b)
pH in the morning (c) and pH in the evening under the influence of treatments on different days of the experiment
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Table 2: Values of some physicochemical parameters of water in different treatments
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Abstract

In current study, the effect of different times of molasses addition on water quality and
immune performance of Nile tilapia (Oreochromis niloticus) mucus in biofloc system with
limited water exchange was investigated. Nile tilapia with an average weight of 1.53 g was
cultured in fiberglass tanks (circular cross section) with a volume of 130 liters of water at a
density of one fish per liter for 37 days. Five experimental groups were considered including a
control (without biofloc) group without carbonaceous substance addition and four biofloc
treatments with molasses added daily (biofloc 1), once every two days (biofloc 2), once every
three days (biofloc 3) and once every four days (biofloc 4). 2.5 ml/l microbial mass was added
as a starter to biofloc treatments. Also, molasses carbonaceous material (65% of the input
feed) was used to adjust the carbon to nitrogen ratio. According to the results, water quality in
biofloc treatments showed that the lowest amount of total ammonia nitrogen (0.23 mg/l) and
the highest amount of nitrate (25.5 mg/l) were obtained in biofloc 1 treatment (daily molasses
addition), that showed a significant difference with other treatments (p<0.05). Based on the
results of immune function of tilapia mucus, the lowest amount of total immunoglobulin
(43.66 mg/100 ml) and lysozyme activity (17.33 ml/min) were observed in the control
(without biofloc) group (p<0.05). Generally, the current research showed that the water
quality in the biofloc system is improved with the addition of molasses on a daily basis and
also the immune function of Nile tilapia mucus in biofloc system is more active than the
normal system without microbial floc.
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