[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

\YY \Y‘ﬂ?}ﬁli‘C}Ma)u‘ragjb_du‘é);ﬁsﬁij4:_).:.2

waai Ol 30 (Cyprinus carpio) Jeox 3545 Do 399 (w0l
ON Ol 3 9 Ay & yhos (DT Cudn” owy g 1ygub o Hhis” Olwlo 31 ol

- \
‘4.2.1.:' > ¢ oo B Moo
\5’“2@....:1‘jjul;.pQ)\J.J__\cwjjg%ftwjjlf.,\.‘.;fa‘.i.id‘b‘&ijéj)}wambuﬁéwajﬁ—\

VYAZ sl 0 VWi 5y '@)U Y40 Ll VY isl s '@)U

Plr 35 0 (olanbn SLS 5 5 Ay s Shas (0T Sy ) pb o8 51887 0l el Ol 56 gy 2 adlllan ol 51 Cola

SLasbes i 8 515 alasT sy pe 0, ¥ S SLSS W LS o s (alafT 5l ¥ p S 0/08% 0708 55 ke b 58
Gt ST o3 ¥ 40l 1iS Sl ok bl OT o3 Vo) ¥ Hlas ok 015508 (6,68 OT doyn Vo)) Hla : Jols iulejT
Ol 53 Caltbee (sLadle 53 13 inn Soglis 457 31 0L s (o )eaS” Dlay o deas T o y3) s ) ¥ Sl 5 (ol o135 )87
rf‘_gtpv/\% 5 /YYY g.,._;,qv,u;,;at;g}rffTolkJ;ﬁw.(P>~/~a)¢.:~\.\s;y.-)ét@jm‘djlmo;:mfl
0333 0L 53 glde bdd b gy (P>0/00) Sl (s gme Dslis i lo3T (b sles o o8le 059 Oljas e T Sy 2
28 T s (P</00) 505 5 4 inloiT slasles s L OVOAE/NB) Y Jlas ol gme CoDlast| Lo 47 5l OLis ilesT
o e Aoy 4S Jlo 53 (P</00) 3515 350 5 i yles o 2S5 Cusby e Ol g 55 (6ol dme CoDastl &S sl Ol asY
s 8 eslial Sl b o8 288 Oluy 457 513 Ol oo ey @ (P>1/0) S (5l3 fme Sl Calibee (slaslas

:wo:\.ﬂ;‘w‘c)\;UT}UL“%L)&AJ‘Q‘ﬁ)}b.nw-bjbjb‘)));u’.hb

.)xfu;&hcg-fg;.:é:fc.\.ijbjﬂ&cbﬁbgjcghﬁlswﬁéw

m_harsij80@yahoo.com .(0<) SLiKs lsedge *


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VY45 5l o o5l el Jlo e85 08 5T e 420

= o5 5) K o oleole L Al s
Lo, Kl 5l K ol ol sl (Las gl 1S
S S50 55 OB 5 g5 Gl oole iy
35 Slay SSia 53 0,503 5 S Sl eslizal el
Ol Y sene (WHO,18AQ) st o Cms 457,
3 23S b 4kl | ey sk sl s
s ol T @l eslugs O me a glan s
Dy on B s SIS S )50 00 5 LS
Sl OF 3 Sl a1 oy Ol (e 2 2L
L;,L(;.},;L;\ﬁchguu\@uu:”ﬁ
3 Ol jleslanwl (ol gbadle j3 55 Oz
s Pl s )b glael ks Ol
Sl Dl 93 352 30 Slulis Cul oz g 328
Sl sl Al g 0l 208 0059 25 (95L5 Hlae
&lm 0L T 2T Lames (5 50b 61 OT Sl oslinul o8
Flo ol aus talS 5 o3 s die o3 ps T
.(Mondal and Kumar Patra, 2015) 45l . Ccanl
52l 03 Dlind 5 Ol gdae slse J 27 ol L
33 0055 o OT Slaes o Sl s 21530 51 5,8 sl
5 sl ) LBl bls age 28 OT oS bis
QL PRIFICOwS
el L Cyprinidae o5l gl 3| Jsems ;58 ale
31 &S Cyprinus carpio Linnacus (1758) ks
Do a8 il i OT s (golasl & Iy
o303 Sys e psk Olgr 05 Sosp s
x4 ol (a5 8 g s 5 055
Saikia and ) Al e Olga wl w53 S5 56T
T glas Ol i sl 58 ol (Das, 2009
Jomi (63U 5 4 B 15 (S5 3T K 5 Jgloes 055

Cabl by, 0L T JE P PURCNIN PN —

\YF

.

dodio
):cuwgwﬁsw;})ﬂcﬁ\

sl e Sgline Calibes glay 558 53 0L ST Eos 0
F s a5 J> )5 gla) 5887 53 S g s ba
bbb e W g (Oluy Sl sdoes oslinal
534S I 5 Conl Olay 3 352 50 ol 5150 5l
Cmilos (6l by atiad Lods 4l anw 5 (sla, 4iS
Sl el e 5 e o 5t (ST )
AT ol (gl e Cdeas) LadLSL (aLA: Soss
4 0L T s 03 plerd OB 2 4 (kb
- o ol bl a8 Sl isu 51 S L, 0 LS
b oS kiS5 .l sk el ,lis” Ll
Olss oo 1y A8 ,1sS” (glacJlas I dosl 15 51 40
r"‘-” 3 03 el Ol gl LT 5l g0 s 53 4
257 75 0)bsn Y sana Iy ol I (VAT ¢ alin
b Slog S (or (23 033 (e 3 b LS (oo
o8 ,lis Ol 3 Lot VT ol as o7 ol
Slbal I Gslize polie gyl 45 555 o O gures
Sado 3 ol slowl Ol s ol kiS™ s .ol
Sl i 3557 fm oy 2 13l 2010 1Y
Fr S okd il (YAY (o b 5 sis)
wial Olgr anw g Jl- 5o 5 4Bl anw g s ) 428 |
OLRT Fosm 5 oMl «giysles & b 5l ol
sk (Gopakumar et al., 2000) sj_fu_n REPPw
e 503,728 Oy 51 6,80 sla sy IS
(F smn g I8 4 055 e ke O 51 &7 LSl
Pl s s e Sl (mlio (65 sS LT
ol s OYM (5015 5 i) 5, S oLl

Sl (WHOY) Slgs Cdlig Olojle foally s

1 World Health Organization


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

YO

5k b BRI els adial Sl 55 58

e

35 9 3lge

2gab ol Hlls” Ol S ilwodkT

22555 Pl all STy )b
diad) ol b had Oloy ) sb o128 T Lo
5k e 5 oS (et 5 (05 S0 ( S
DL 5T (tige o2 le3T a4 SIS Ot g ) el
b osls JWEsl 1P Ol 55 egslST 1S oKl
= L O ¥ s Ll sl 55, Y Sl e Sl
oo aLe 0 sl s esls Ll 5 Ve o KT
7 Jar ol 5 (AL A ¢ gazm) 03 8 (e 0 e
(Slooti3 31 Olaabsl 51 g i plov] SSSY s b
ol alasT b o8 )kiS” by )3 558 abe
AS DL 5 5l OLS 5 dd) L) o) )

M)LFT(JM‘);@LAJZ‘))}&.&:}&VT

b3l b &1l 9 (Pl 4
Lol L OgmltlsT 5550 51 ey 555 (aLs
A s oSl b ale Yo sl a8l 3T
3 olad ¥ s B3l ST £ b LG s 0 S 008
s w55 G A0 Sl e )3 LT LS
Sl )las 4 daabowil Jyhas 53, T0 ey a3 !
VTM):\“)\)LA:S::}%&SCJJQGQLA}T
aial OT Ao yn V)Y jls dodd ols; 187 (6 ¢b
2155 s OT Ao a ¥ 408 ,kiS” Ol o
Ol odd adal OT deo )3Vt ) ¥ e 5 (o
Gl o3 V0 il OT Lo g (o jlss”

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

e )1 1 OT (A4S Cand Ll b 4 g p s
ey Jsare 558 (b 51 GRla3T opl 5o o
Sy ol 5 pglie 5 (s3lal 5ol L 68 S
ST O s Ol s a0l @ a5 b s 05l Lo
33 NG Y 1S b Calisee slaolS iS5
A COYAY (glojs b 5 (65 52r) Sl pine alds
Olss o o sab o8 SltS ol adias ST 1 ey o0
oslizal Jw 8 fab )3 558 Al s sl
Claslas S50 1 (o5 sdome Slalllan .3 g
Wl ok 158 s Lo il s
et 5L (WY0) gLy g o Cowyd S
b Sl mlw ol aial Ol (ol
S50 pherdign o) sSB S (Ol 5)
s Wijaya «(Alburnus mossulensis) JsS »ls
CoiS S SB L dsy Jde bloyl (Y410) ol
o255 (Oreochromis niloticus) gL b 1de
OHLSaa 5 Shahi codds O gl ST SBS6 s 4l
Ol ST AL 5 elS a8 Ol L6 (YY)
O dlas 5 S i dsler 5 gladsm gl el
oI, g Jeney «(channa  punctatus) Al
sla il o gilwdels Ol I8 Ol S1(Y 1Y)

omomen s (Rutilus rutilus) aslS” sl 545 58
Ulbrad ey ol O S1(Y\F) Harrahy ¢Griffin
23 Silmenyj ile 5 usy ((SaSll s oS
5,5 |y (Pimephales promelas) L3 ;5.5 b
LT jleslinul aSluT 51 .isls 1,38 w) »
b m dm g ) e Dl Do s 5 ol
sstess b oS Sl 51 3o o3lizal ) by
Cndl Sl Ul 5 oo 605 3T fol5e > el


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VY45 5l o o5l el Jlo e85 08 5T e 420

“dsep bl padis 5 ) Glaslas I (Sl
‘(Ricker, 1979) 1T Cwts i3 sl

Ln—(,8) ole 055 L] = Gay) o3y o) &5
Voo x [T slasa, / () adsl 05

~(0,5) 26 03] =(d ) la, Ay Sl
Voo x [ s p sl sl /((’)f) adsl 05

sl 5y me Gle i = gl s oy
(650 51 0335 26 055 /(65)

— o be3T slgst 5s olabe slaws) = Swilejl Ao s

Voo x(LaalesT glnl 53 Olale sluas

ST a5 S g BT
O3S ey o dmys ol aoe sla,y 556
oleiTe)s3 b 3 (s p laoes 2l g 5 Jslons
L Los ool o 03,57 Y Jgdo j3 oS s § o
=058 o8 b slome 052087 5S> miales
T gl ommes 3 88T Sl HACH Jose e
538 Cot o e AT Jia el g S eslizal |

L3S B e 3558 e g

\Y#

..,UJ._&GAA\.L':«(%A.Zjﬂ.EcC.p) ode s ¥ 45 (6
)};Gblﬁ Sy osleal 5y 40 glde o bosds oLS 5

el ol oJ)_gT\ J)AQ-JJ

055 4l (Sl ealinal 3 50 k0 (o B 4 ) Jsdr

olabe
o g (Sidka 13| Loy %':ff'@"
¥Y v £ o
V- P e
4oy FS
41y Cosb,
e YA 53 G am L5 55
(S AS
QAK 9 Wy O o ()

2 p 3 P Ol 35T (sl

el 53510 2 Olabe 4 dis 5 Al las b
5055 dd s $Sne S 505 L Olale s
N B b Jliaws 515 e sa Olale b

S 5 ke ) S b et 455 5 0 5

3T o555 dob 53 OT (bt oS0 525 sla, 556 SSLa 1Y U

Yol Yol Yok T le bl
YE/YA £ 2 /0F YE/YO o /FY YE/OA 2 /0 (18 b am53) OT (sles
/o /A /g k0 §I5F £ +/FY (G 53 5 o) Jsloe 0551
IVYERATS AOA £ +/YF° VEr £ P a

Sglize Cog o (P>0700) ol DMl 0550 Sl sima 0 linsOLEs a3y 55 (o5 o 350

Al o (P<e/00) Sl gme CoDstl 5 gm 5 0 dinsOlid o o 53

«(NO3) C)‘j_::} (TAN) L}SJL_:J}AT ) Q,._.Z\;J{
i gd S 5l o L S 5 (POL) Solinsd

S e S (6,8 0311 Ol Sl VO

Aty o 5l OT (aS la, gS6 St 6l
ozmen 5 (F i) SaalesT g5 Ol 5o (holesT
OT 505 (0 5 F Jsdar) JislaiT 510 slajs,


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

\Yv

e Sl HM s 2 TDS-3 51 eslizal L (TDS)

Ad 6,8 o5l

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

s b S S s o0 gomil 25 o b 51 S

u,:;.:\.A)TC}J&QLA)J})).;]@Q\?)MUM}QM@‘})){LQJPUTSL:;‘_;L&)}I;L%“'Jj.b-

ek oS Sy s 1515 6 es T OT S sla, sS6
AYFE /ey RV - (ad 53 08 () pssipoT
VVE £ XY V2 /08 £ /VF (s p 8 ) S 5
OME /54 EFE G 53 p 5 o) Slind

4 /YD £ AYE/YY VA4/AF & Y0/40 G 53 p 8 o) LS
VoA AB/A RN ERSAT (53 p S o) JS (e
O/F% £ +/A\ JAYAE /8 ol / riag  hen) (S S0yl

VAF/FF & YY) SN

(52 5 k) (1) ST slows ol 5o

SeleiT0 55553 e s O3 ST S (Gla, 556 0F Jyur

¥oles ¥ okes Vol ST S slay S
OOV E D SOVEEOEY et (G 93 .5 ) psiseT
5/¥0 £ /Ay DYV £\ /r P FIAV £ /NS ° i 53 0.5 o) Sl
INETN YYS £ YA? VAY £y (53 p 5 k) i

VY EIWVAN DAY ERVAT YV s © G 53 p 8 o) LS
FAY/e £ F8Y Y XORAEESVEVY NSAF R IQAL (53 p S o) JS (e

ANt Nl OIS £ /65 °

£/f £ ov°

(ol o5 o) (S0 7S ko

FEARF EVEL0Y VYA EYAVVED sy 2 YENR D (G 53 05 k) (100) JS oo 5150

P<e/20) il ‘5&{.\.&)"‘ S )les 515 gme Ol (Gadaslas Cassy a5 Oleed 8 (B9 > 3559

C—i 3 (On Way ANOVA) 5 bess bl

D le S b 5 ds 53 40 Oliebsl e 53 Sl

oW
as) T plo 35S0 58 Ly ST Sl
58S eIl Siule3T o dsb 53 (gl 5 O3S
531 5 Lo il sy 5 4 Y a3

&)%Jﬁb}‘&b\b))jﬁ.{@f}jﬁbﬁw

(Sa el dile K S5l 31 S et

G354 S 5 e sl S K s
o S 5 T o8 tulejT )3 ewia b
Lo dwine o8 le3T) rsslS aiS Ol gd

A 6, S o3I ((Bisle3T ol 8 e

Sl WG
BL LAJ.g_.'L V_.») 9 J‘)\) Excel ,b.:):ﬂ BL aosls
SIUT 3l eslizal L La o SSles acaslie s ool 0T


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VY45 5l o o5l el Jlo e85 08 5T e 420

Ple Fos s dame T (A4S 6la, 556 LT
o 330 sl ey CS 0 Jsr o S
ol a8 sl olas O LT ¢ ale iys (abu‘
Sldge s ui.‘_»l_n)'T slajls s ol Dls e
j_f‘j.:\)LA::)JQTO{.)_B.V_{J.))‘)JKJC}:S}AT
AT ey 2 g3 S e/ VO Y
Sl aslesT bayles o Ol Hldae (P<4/10)
ey polie o 5 iy (P>0/00) SN s s
OO /A Y Sl 53 ol Slid Sl edaT
T3 AR E NIV SCIEN. RS A gt g W
Spa Rle3T Y Sas 55 SOl Ol 55 (6)ls gne
s e o 5 0ST 5 e (P/00) LBl
ol T GV 5 Y slasles s e S
Colda e o u_&ibjT sl s ol
Se 5 e 45 35 ST Jsloea g0 5 (S S
(P<H/00) doy o 4 ¥ 5l 5 T

YA

Lasles cpo olel Ol oS sl Olis (g5l T 5J6T
Y lasled e gl Ol (P>2/00) 5,106 5 92 5
S sme Dol Ol O Y Hled 5 Sl 5= F
(P<+/20) Zoils g LT
F s 52555 Ao Gospn 2T &S T
Ol 4 eSS byl JUT =l ol 0357
Glasles s L G/ 0V E /K Jls o oS sl
135429 (a)_:J}.aT)M_EA):é)LATojLéS gs‘i‘:’.L‘J.T
5 Ol ledal Cwds palie oy 5 i (P<0/40)
Solal Ot iy o 4 ¥ e o Solius
SIS Hlage s ilesT lasled e ()13 ne
23 JS s i uiJ:rf (P<a/0b) by 549
oty 2 53 p 8 e WFIAF VAL Y s
S S i e L I L s T
(FFANY 2VF/20) S J sdoms 3l e 5 (A/FFE/VA)
N3 mimn Sl iy la3T laslas ;505 a0 o
(P<+/40) Zoils g LT

GLSTY 5555 (e s O T (A8 (gla, 58760 Jur

Yol Y oles

Voles T iS5 gla, STl

JAYD E /vy XYY £ AR

F/va x50 (AT Y\ '

YA 0™ JYFE

Vo YO/ON £ VFE/ NP Mo/ £ ¥ AT D YYEY £ YY/FYC

OYA/YD £ OV/FF? LS AVARE- A RRVi7 . Y/ £ Y4000

AE £ 0 o/vq 4/ v Y

YYF/O £ F4/04°

SN E XS
F/oF0 050

0D E /AP

F/AF £ /¥ °

(2 53 05 k) ¢ 52 50T
(s p S ) O 5
G 53 p 5 o) Sl
(53 p 5 ) L8
CABEY S RN g
Cn Bl / i 5 en) (S AU o

VVEOYERYN W 00T (s e 8 ke (1) S s ol 5

P<e/00) st Lasla3T (laslas s I3 gime CoMastl (Go ks Olis (s sy o 53 Oluad L (55 = 3525


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

\Y4

300 Loy 03 oS (pAleons di, &Y S
slra ol Ol s o 7 e s o0 OLES |y la 3T Y
Y oles s e ST 510 glajs, o

NV IRCIWRTR V] s o VAR RV VR S VU 2P VALR: SYIVN

ab

2z - [ AEISTS)
- [ REUST)

vz

(o2} aif g Aby cpdiben
-

A

Jatd Y olen Tolest

é)}ﬁ@%)})é@bdljjjﬂjﬁpirk}g

SO Sluar 12 5 2 325 SRalojl 59,1 Sl e

P<e700) st Liola3T (sl slas w55 sime CoMat

OL.&JY‘ Li»':' ).})}J@Lﬁﬁ‘j)}“) ‘,.ié* l:.ﬁ

sls olis sdal s losls )':JUT ) 0l 03l
Ay o) o eSS TY Y 510 555 55 48
oyl s 4y S ¥ 5lad 4 by e 4l

el Sy il T

..L\'.m-

-

q. 27 % RS
X / a'e s

3;\.&- % av s
11

e ¥ ket ¥ et

L aw 53 558 e Sl s o Sl i F S

OLES Oluen 18 o9 o 3. Aol T 55, Y0 31 ey (S09 2

(P<e/00) sl Lisla 3T (o yled s Sl gime O3V |

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

]

W

[= S TY]
BaYe s

av s

(05 plb03s
- 4 4 4 B W < > o

Vol Y ket T ks
310 555 g rr slaias 03 5sS b 055 Dl i ) Jse
Slsline pde SIOLL Oluan ;& (o 3 529 pde oRelsT Y

(P>'/'a) C,.w‘ Qb).:

0595 595 b s bl lasles 5 Sl

O i gy ) IS8 s S el iule3T
Ol by talasToy3 5o, ¥ (b s ,0S (als
C)_? O/A U5 O/FA aals 53 Olale alsl O .das oo
CSIL gyl e oL w@_uﬂ slayled s
V0 s 5 Ale 05y ol WL ST .(P>0/00)
359 Ol gl yles G a8 sl 0L u‘;“’.L‘).T
Yo 500 Al 055 Ol o 5 i (P>0/00) 551
Y olas 5 (S AF E RO Slas s hlasT

b odalie (o 8 A/YF £4/AY)

ab

% Ao
- IV

£ .
[= AT

V)

(EWPORCETPRETIN <0
>

Ve Y led ¥l
N o Fosn damms a3 558 alooys dby &Y S8

Vet 31 O Dl 2 2 355 ST S0,

(P<e700) ol o lo3T byl oo ls o


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VY45 5l o o5l el Jlo e85 08 5T e 420

33 0l op 5 e &S CBls (6,5 smn bl &gl
33 O s J_j_:r_{, (A s> VN EY/8V) Y LS
(P<e/00) deT G (o ys #0/¥Y V¥V Y les
Sl gme Sl bl Calibes slajles 55 o
=l ¥ e 53 0T Jlie o 5 i 5 bl
O e g oy (P>0/00) 5 90 dp 53 VO/NPEN/0Y
A Y ke 03 ST Ol 508 5 sk
AT s Lo )3 O/FF /YY) Ao 5 VI/+ & EY/FQ
Ol S ol 055 sule S Olaabl Cg
e 33 B ¢ n 1595 (AT Oln S

ol ol oJ)_gTV J)JQ-JAJ;{:JJ

Sl sSB o ptege S (S 2ME B b
s me S gl il e 0L BT S5 4 03 4o dis
P<2/00) 3,05 5525 isleT Glajles o ()l
st O jmen (s 595 10) SiulasT Jgl ads e s
i ml Ole) a8 L aS 50 VL olde s
(UslasTY 555) iolasT oy95 OLL oL als
@M fS s SR (5 56 5 S e S
N0 ol Y HLes s VAV NS LY LS s
(F JSK2) 55 1/0A
P st 53 558 Al s oleds OLS 5

GQLA)T L;Ub)‘w.:}' O Q:SJJ:’, Q\J:A ) ol o:)_gT

b3l 0533 BLY 52 4Bl g 5 sS (Al (o) a8V glad sy LS 5P Joutr

¥oles Vol Voles stalesT glasles
Y0+ +1 /4.0 SV OEY/SV? aYARE= Al S g
V0N SEYN /Y VEFYE RN VeV S
DYTE /YA TS . A
V¥ srEe? Ve AAEY /80 Ve /oYY rY° Cosb,

(P70 0) ol 25T (slaslas 13 gme OBt 1 OLES Olos o (35 = 3.9 5

(WHO 14A) 5515l alil o o8 )i ok adoms Sl 53 oS D36 51 5 LTV gl

S < FRELY e

Y D /ey D

33 AT Ol K Sl 516

(A 28 k)

o Y Slowe do- STl
YA I2 /0¥ TS RE IR

Cmaz Rl g g 51 il oo LaOT o g
2 S 0L 5T O e 12 LW 51 o
DB a5 5,50 OT Sl atg oslinul b odd Eolh Lis
&l o 3b o HlsS” Slay S eslizal 01, 53 .5, 8

Lol iS5 S g5 3550 558 Al s

487 35 0L Sl K 30 1 5 T b
Sl aalae 350 o HliS Sl 3 S Sl o it

i g OT 035 @l 51 0LES o7 03 51 2aST Slres

S
s 20 la SIS 0 Sae 5 (S 054!
-4 Ca-wij.l:..?u)J cJ..'.iYTJ‘}A u&i‘ﬁ‘ju'\’ })»:A.{


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

AAn

N Fp p3lie SRTST fgs a0 o) Olabe
gl oMHie 513 15 BT 5550 1 Sl (sla el
- Sl e s S FAYE S sSE Colia V/VE
Jsdomn 3lm ¢ 20 53 8 Jen WIF s 0508 ¢ 20
S WA Sl s md s, 8 e YL IS
TP om0 el S ge 5 O ol pl S S
Al o
mo g oyl s A S sladsly 4 £
5T o VT e Ol iy 5 4l il 50T gls
Ces gladS Sl eslinal Lal L3 § o il oSl
35 LT Sl a5 (6T e sl il 5 s
Sl eyl 03 Cgllae Oy se 55 (VFAF (5 ,6T)
Sl OT 51 05 o sy o 5lsS Ol (s
5 LS Oy Sy G sldd (o5 LT
OLabe )5S )5 gl el OT sl nioan
Lo OT 28 (sla) sS6 SIUT 5 sl oslas
25 ALasTY 510 slajs, 53 50 (Al s
2 257 0 p sl Olje Ll s 830 5 F Sl
Cadiben glnjg,y 5o (—iule3T loasles o ST
Lsls Jif.“\_{i L Gols e bl ol u.f.iLajT
Ay 50 Cow $SLgel chle OT s (P<t/40)
5 2T s (Jslon 8508 Olen czl gy 0l
- 0SBl mmen el By 458 03Il
oS S 5l sy a2 Sl (MU Ll
(it 33 0355 b S 5T J 58 B e S
LS e ) ys Cj_fu_,\:n YO syl SHs ps T
SSLS gl oS aays cbale (Chen et al., 2006)
" VY Ay JsemeosS 2l s oS
OLLSs 5 (1) Coul ot 55158 2l ps 0,8
(YA

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

53 Sl b 518 s 0586 Wl esy 5 b oxio
Dl ok i Ol 4y Do

o8 HlsS Sla ol sl talasT g
¥ o (el slge g 5 g alasl 5 28
;ua;\i._pl{ﬁ\o_i\gu(\g\ L Aslea g,
s S 0T (olsi IS 5 LeT Cpuy 5 Al slss
3 am 2 5l e WAY Jl 55 (slojs 8 5 (6552
anlllan) § e o8 HltS asme Sy 5 ST o
aS Wsls ufu)‘j'f(o\j@ & gl gub olf)w:‘_s.))}ﬁ
Oporen (52T s o517l s 5 g
5ol Golas 6l bl g sdasl (65 MGG
Sl 4kl 0 (Gl T 051001 (65,5887
23 s Pl CoiS etee L 55 o ks
sy sl

as) T plo 35S0 58 sLay S Sl
255 Ple Sos 0093 dsb 5o (Fli 5 O3S
Y s 3 0ls Cuf pslie s (5,8 0510 pens
Olale iy, 3 lulinel als j5 45 Conl ol 03,91
S OLale s Jams 535,815 T S
oS Bl a3 ¥ B Y s Calie oles asls ST
303 S A WL s 05T nlin el
el o iyl 58 A T bt 2|y Ol
s o3 elital 5508 OT.OVAY (gl dsla)
Ol gz i 5Ll (TS Olabe o sar AL
Pl ST A3l U BB (s 5 (ol (Su 3
9 by da (s Ale ale s s lal e
031 ) Bl oo (T s S0 Cow el g
osBteas (VFAY) &, BT.OYAY (0L 8 5 (Sl
OB Sl adad ooy P Ol Sl aigy o5l

5 .. é 5 . .
Ds 9 =) Sl S G et et


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VY45 5l o o5l el Jlo e85 08 5T e 420

SIS s Lmea 53 BOD' Ol5e 2l L,
Ol bl aallas 53t 8 ) o Laias Ll
1> 0355 (65 e Sl Lo yn 1o 45T O v
¥+ olay IV Y las bl A3k s (5 5 BOD
Lyl s cmlbT gl Koo 4 i (68 T
ails S Al i, b,y oS6 Ll g sl
s Wijaya i1 L andlls ol 2 e Ol !
db g 55 0350 Sub b LT3 e (Y210) 0110
Wil OT (a8 Ll s J 287 5 gl 23l 50
SLassSb o rtege 5 (S @M s 2
Glasles o il o DL BT s 03 gl s
Csls 5429 Ls)LGT)‘Ju;&A Sl VO Gy G‘i‘ib‘}"v
Gy ¥ 5las 53 Sl ol e o 5t 0 shay
= JL_»LAJ'T 0595 OLL 55 Hlas pl (P<<+/+0) LT
2 M b s 8 Olie (2 F0S 505 Y BV/0
P <e/00) dy S 4 Y Hls
ﬁpuu;u{\ﬁgjgjbjuzjju)o!ﬂ
Lz Ole L BL 1 55 0L T s 0 ol
Alietal, ) sl o glacd sl K5 5oy,
Gl (S Gl glats S 53 0y LS 52005
o) aS acal Oylate 5 Cadides s Ll 5 s
Wb ads 5 OT a8 Ll o 5l a6 Wlg e sl
5IUT Jols 45" 0 LS 5 (Saliu et al., 2007)
Sl Sl 5 55 (o Emsb (o B
Pl s bl 5 Gl 0L I g e el
osla3T ol 55 (Cui and Wootton, 1988) Lil
GoleT sl e o jlod oy 45Y 555 5 Ol s
Y oles 53 0T Hldds oy 5 i S iy (65l gma
ol L (P /00) deT Sty SVNOEY/PV il

! Biological Oxygen Demand

Y'Y

Loy oS 3 gdome Sy S5 0 e Sl (S b
b 3l o aob (St ST 53 (55T DS
o) S 2T sl il 5 e i ) 8 oy
e 2T 4 05 T S Gl p 5 L5 bl
Ol e slesT cpl 5 (Liu et al., 2011) 5 4u5 4L
Seomy S Sals islesT slasles o Slaws
aS ol L2alS 0T Slide Olej <t dS L Lol il
(e el T (e 035 VU Jsy i 5 o
YU e (BC) o S S alia 055 YU sl
GoleT gl sl o OT 53 Jshoes bl g 055
ST 510 slajsy s Calides slasles
S S ol O i (P /00) Sils sy
ol ol 0l 1w Ol s Ll ey T
0350 OT G i b e Cloas Ll g on O ks
o S o5 5y 1B Ol Jlo e ol
Aoy ale
s asle ola, oST6 51 e OT 53 ale A,
N e 5 e (6 48 (Dl a3 OIS
3 Al OV 588 559 (Ali et al., 2005) wal -
23 ur—wé\f)‘ﬁﬁ:‘ iy Eel OT 5o (ST sl
OLe b8 L s sl o 058 O3 ez il 3l donss
T 4o s edd (3 (T 53 abiledl (a5l e
sy AT 5 dne e e ) 5335 5 e
S Ll or Sl 50 5 b RIF e s S
OLLSen 5 g 2) 3,148 Olaale ds y o shlaal
LU )y a0 (Y410) 01, 5 Wijaya .(VY4)
S ala i i S L s, S
OB s 4Bl b5 (Oreochromis niloticus)

‘)QL:ALAMJJ’&AKL@JTwaﬁoMQﬂ‘A:MS‘


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

Yy

&Ko

A A REIT AN S R B
Sliwd Codo 5055 G ) U5 2mmwOlSal 1 T40
VS S 8 ey 4 (68 Sl Sl Sl
anw g & 25 (Chlorella vulgaris) j.sL5s;
A=Y OV o pe T

DL ok IYAY g (o5l hele ol
YA Olg oyl ol (Dol SHLisl s ps 1T
P

6ot 525 WM () 5313 o
ST gl 51 S Olsisa OMSB 6l adess by
O3l e et 63, 5 asllle to s S S
A OYA dzial V.0l as andige (slaibaie tslon
P

Obale 5 WS o5 Ol oy 1 AYAY g 56T
Dl Ol 53 S ST S L o
5T 4,80l plde 5o gds OISB
DF-FV 0 (S

St S (SLasS s 3l eslizad AYAF (= ¢ o5 ,6T
S islon il T o5 03,01 gl 5 Jlge
(STl dily gl 313T ol 315 5 VA (s
Ol )

J=do 5 a0 2 AVAY o losg 8 e S5
s S eslizal b § e o HknS asme o § |
o iS g3 g0 axdllas) (51 pe ddes o a0 T 5
(F) # oo 5 Cdlw adoms (O] g5 45 50d b
Fv. —¥00

G (. w tdms e OLAAS (o ¢ Bleo 031 pu
Avay p sl Yy c.Cco:ULg}_.é?f “p s
OLale) 58" fys gl il OT CdS ()
adoes . Olw ) = Ol ys (Labeo rohita) 4 s,

FY Y0 (V) F s 5 0L 5T

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

ol aS b oo falS AN 8 Ol 4N o
23 e L oS 3 i Rl e
Sl Ol OFVA (o) il o ale Ci S
bl il s uﬂ & 3l ge edasOlis asy
slyn ol o esde (65 S Ol lblu CoOLs
S ale ol Cder a4y )3 Sl 0 5 b 31 Suee
OFAF Ol 2) il o 55 (T Sla s Gy b
Sl sles o s e Ssles a8 sl Olid g,LT SIUT
313 gy Cashy 5 muSTl B 51 ol T Calises
33 3530 T Ol U Cysby Ao ys (P<2/40)
3 S5 485 (s B Ol Sl mlin Lo O
sdasOlis adY js Cugh,y S Ao Cl o
CslbaS o35 o 5 ¥ S o Sl
Dempson et ) s i o Olabe 53 (5 5! rf\j: el
Aal., 2004
S s 8 et e ol plonil G bl
BB o3 OT 5 sk el ks’ Ol b gl
Ao il e y5S T ple g sk ool
g;:>3q~tsw6u°\f,\:_;§,>gﬂﬁ\¢4;6
S e Ll Lol ol gl 1 Calies (a0l
JeeSS) s aslyn 5ol iS ys 4yl s
Ly 3,8 13 eslizal 3 g0 Ll 5 oo (5192 whoas
Colda glyls cl?)l:_&f &l oslizul 5y 50 0l ST

3 Gt DT S (65 e Sl SO S

Sl
Q—;?/\\\A oyl C)_l;)\ 6?-‘)5‘:"“\ 4Jlae Q:’.‘
ngl_g.m}b )\ u\_&‘uu_n dﬂ)}lj .‘L..f cli.i}\é BERE™
3 S Oln g 5 5 (e e 55 OLET

'”)?u‘ LS


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

VW45 5l g olad a3l Jlo (535 55T ann 5 4,25

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

the minnow, Phoxinus phoxinus (L.). Journal
of Fish Biology, 32, 749-764.

Dempson, I.B., Schwarz, C.J., Shears, M.,
Furey, G., 2004. Comparative proximate body
composition of Atlantic salmon with emphasis
on parr from fluvial and lacustrine habitats.
Journal of Fish Biology, 64, 1257-1271.
Gopakumar K., Ayyappan S., Jena J.K., 2000.
Present status of integrated fish farming in
India and wastewater treatment through
aquaculture proceedings of the national
workshop on wastewater treatment and
integrated aquaculture. Aquatic Sciences, 9,
22-37.

Griffin, L.A., Harrahy, E.A., 2014. Effects of
Wastewater Treatment Plant Effluent on
Survival, Growth, and Vitellogenin
Concentrations  of  Fathead = Minnows
(Pimephales promelas). Journal of Student
Research, 3(1), 27-33.

Jeney, Z., Tellervo-Valtonen, E., Jeney, G.,
Jokinen, E.L., 2002. Effect of pulp and paper
mill effluent (BKME) on physiological
parameters of roach, (Rutilusrutilus) infected
by digeneanRhipidocotylfennica. Folia
Parasitilogica. 49, 103-108.

Liu, Y.H., Kumar, S., Kwag, J.H., Kim, J.H.,
Kim, J.D., Ra, C.S., 2011. Recycle of
electronically dissolved struvite as an
alternative to enhance phosphate and nitrogen
recovery from swine wastewater. Journal of
Hazardous Materials, 195, 175-81.

Mondal, K., Kumar Patra, A., 2015. A Review
on Recycling Of Poultry Waste and Use in
Aquaculture. Asian Journal of
Multidisciplinary Studies, 3(6), 26- 29.

Ricker, W., 1979. Growth rates and models. In:
Fish physiology.Bioenergetics and growth.
Hoar, S., Randall, D., Brett, J., Eds). pp 677—
743 Academic Press, New York, USA.

Saikia, S.K, Das D.N., 2009. Feeding ecology
of common carp (Cyprinus carpio L.) in a rice—
fish culture system of the Apatani plateau
(Arunachal Pradesh, India). Aquatic Ecology
43(2), 559-568.

Saliu, J.K., Joy, O., Catherine, O., 2007.
Condition factor, fat and protein content of five
fish species in lekki Lagoon. Nigeria Life
Science Journal, 4(4), 54-57.

Shahi, J., Chauhan, S., Singh, A., 2013. Effect
of Kraft pulp and paper mill effluents (BKME)
on the biochemical and hematological
parameters of fish channa punctatus. World

s Bl 0oy SLS 5 () 2 ATAY o 0L 5
Ssb Lo, S o534 ma 43 (Barbus sharpeyi)
dr § 4y i Ol 5 Ol (ST wlie 55 Gl

NE =50 (A sy ps T
Ly pASH L Ses 5 o F1TVE 0 (ol
b 0Ll 0leS 2SS, YT 55 ale 5
o oy (O ad, ddl wls,ls

o V¥ cQW‘

o8 HLsS g y3l 5 Sl AYAY € alie oSG

—de Il 5T g Gsb 5 1) 8 8
ks VoY (53 sl (53,15

s AWM Ol (e 0 el b
Srore 555 Pl S S8l p ST a5
Loos (551555 5 p e Alaes (Cyprinus carpio)
VEA VY c() VY (s

Sl 5600 (el o (i s Cann
F Ol 55) ooly LadslS mlow ol daias
PSPl S ol Loy SB I
# 0L pT owlid p g Alees .(Alburnus mossulensis)
APV -VFY ()

ol . e Bl ot s on ) o g
S 5 Ol Sl st ¥4 o ¢ ol ilisls
Oncorhynchus ) LS u‘—<’ YT J8 ol
50T Odd Sdme dSgy owy p 5 (mykiss

YOY 1L (1) 0 (Ol ack wbie dloes (3L

\Yf

AR

NY

Ay

14. Ali, M., Igbal, F., Salam, A., Iram, S, Athar,
M., 2005. Comparative study of body
composition of different fish species from

brackish water pond Int. Journal

of

Environment Science and Technology, 2(3),

229-232.

15. Chen, S., Ling. J., Blancheton, J.P., 2006.

Nitrification kinetics of biofilm as affected by
water quality factors. Aquaculture Engineering,
34 (3), 179-197.

16. Cui, Y., Wootton, R.J., 1988. Effects of ration,

temperature and body size on the body
composition, energy content and condition of


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.23223545.1396.11.3.9.0 ]

Yo

wastewater oxidation pond. International
Journal of Science and Technology, 4 (3), 93-
98.

... 3 (Cyprinus carpio) Jsems ;55 Ao )5, oemSal

Journal of Fish and Marine Science. 5(5), 556-
662.

27. Wijaya, B.T., Darti, 1., Widodo, A., 2015. Fish
growth model with feed quality factor in


https://dor.isc.ac/dor/20.1001.1.23223545.1396.11.3.9.0
https://aqudev.liau.ac.ir/article-1-486-en.html
http://www.tcpdf.org

