[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

SO b oalo slagipg}y 4 i
Journal homepage: httpy/jair.gonbad.ac.ir
ISSN: 2423-6349 A

Feo—00 Olxio ) 0 b Y 0,90 62908 9 Ui pgle 19
99l Wi ol

9 b buzo jl oo (Sander lUCIOperca) wuiw Gouw 2o Jioddgi § S § Sluo guas duw i
BB Ll pd )0 0ol 5SS
Yol g5 iSco (pode ¢ S0y (e « 92Ty anbd IS oy

Sl LS D psdnags (T KIS ¢ saels alie suSiils M 05,5
Ol LS (JSabons ygpciungy 1250 Gls ol s pleale (Sef plS 5l cbli> 5 g3lusl 355"

oS rallie g o5
5l e (SaNder IUCIOPErca) wiw Ggw ol i) Sloogas S p ol udss o Jeol imgh

IR ewip Oyge JUSG Gl (BB Laulpd 0 ead) eSS plale g ol e Sty a4zl o
‘5..:)5]: 09; 6‘).1 g9 dde OA C&LA-\L )‘ GMM Ql:.ch 6|)J OM‘SMJ)JA 6[.@449&4 Slaws &3;
Jsb &xSle @l @b a5 o3l (Jieads sl )giS B g (Sims slo il )ly ogr s0e YV
el 5 (+TAY £ <) Blor gy 5 (0,5 VIO E FEV/N) 55 (e iles OV /5 £ OF) JS VEFLANF el o
VECE B

o azmsy U

2O ey 0550 Sehe Sew Glale ol iy lale i alE S Lald s eads)laeSS
09,5 a5 sl 18 S V-F o e aials o 255 5 cands 5l eadas el 09,5 g0
25 5 (LOY) Cands 5l oaias 05,5 90 10 0 S oS 5 5las o cp i S Y A Jgimmo odumn 9d
YAOY W = /e s BYXTTN &g ay s Sl oadans 05,5 55 (e Jsb dlal, g (Y1) oI wID egS M el
gy Lt o sl sy REZISAVY W = o[ e OAXT T oo ay als s g RS rrtaaye s OF olSils ol ol
63 aine S Chltn syt sl Carie S el b, 5ol AL 0g,5 50 a0 (<Y) el S

p ’/’a) O)L) ‘55’5 ools 9 ).: L’“"’} 9d )o AS..;L@}W}:L.@ 9 GJL.D‘ u_iuLc}wy)L.f Lngua?Lw )d
s

A oS S 5,15 Ll 5oc oSS lale $ oz dass o yin (< . .
3L (g 0399me) (2BLE Ll 3 0abis e pleale o 05 S G e o falahatkar@guilan.ac.ir

S5 Slgl 8 as s oy yiin aS oly las s a8 T caalive (6,5 ;0 VIAY slasi a4y o0 )5 7+
cowbio Loyl 15 slonl 0gy 2815 Iyl s )8 00l 6 ,lugSS lale ;o (AYY) o lh—pow al> 0 o ba
oS ols lis gl o yls o Jteadss g ad; p soby il ot Bgw ale g1y Laos ¢ 4055

S olsiee gl ]y aledaz adsi 5 38 bl 2815 Ll s o ool lsados olale

.o).; 0 v ).vl.‘>é 6)L~u)l.’ 6‘;3 Lmui

e Ll () sl et ls (B oale oSG iegll w ) s gulS slaojly

g f e Al “S,.L’xé oS fdoay poren WS Lo
9o Slr ogdll lunls S plgreas Vb o ik
Franz et al., ) col oo axslis 55 b)) ,o o515 ) ]

e bnolins) a5 5 g et e ailislie (2022 @9z Rl adg> 50 8 Sl lal (oo g olatl

doddo |

ooy b slaasss 5l Sander lucioperca) Gge sl

ol 00 St dﬁ.w u,_su...b ).‘L>o U’J) L,.L?u O ‘5?&) Lo 9 Lmddl}éﬁ) ke (;}b GLQUT 9 ))‘> st)b

S5 sl OFFA L 5l ol Sl el cpl ko sl oiws; o (Falahatkar et al., 2018) ws' .

hos S5 ol ol o el 08,5 ST |, wieS B WV 51725 655 b yseS 9 srae (25 Yl

il g M i ol s s G el ol ol (Koed et al., 2000) sl s (PPL) 50 5o

el o (Falahatkar et al., 2018., 2025) <.l 15 5 nnl e b 5 kSl s bl 4
! pawsST g () £055 50 oge GBS 9 4055

40


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wdazo 31 suls ao (Sander [UCioperca) vuiw gw plo Lioddgi 9 S § Wloo guas duwlio

ol CeaS GWSL Slds pezen else Jols
bilys b s Gk Vb o515« So5d slacen]
Oles 53 (readsh Cudidge pas Jlaiml rizren g e
Gl el oz 5l 3Kl sla g, 1 il oo Ui
00 ;2SS g Sl Sl eadione labe (65l 5 (lale
&lp gl 5l some eolatnl jglate 4 255 Lyl o
ol )l g Laas Ll opl o canl a8 5 )18 Jlasae 355
P Lyl 50 00l IS g (cios (nolge CoieS
] )‘QJP)'.’

oui S Lulyd po a8 ol Slis «syonsnl 50
45l Jels o g siludal anlp g w5
S5y pas A& 4 Gl vy bl )55l
Sl Sk 1YL Byen o515 s Ol
s s (Teletchea and Fontaine, 2014)
chw o 1) (SHp Ol gile el a5 wes o lis
P e Sisdand 5 ied (o)L, «Sujslss]
Milla et al., 2021) oS o ol adgl sla fus
slosSlee p wnlp ol Jsb jo uigd Sl
ool el (Jroad i eady polas (Sgliie SG3e)gn 58
3Bl sl See Sl s ol 0135 o 53U sl g
b Sgey92 (S5 Sla Sy wiile 9y dasie Julge
oy baome Jold gy Jelse 9 Cdles oy
2l ae oyl 5 (2138 b o oorl8l Lyl
Milla et al., 2021)

oyl slp a8 o lailins M 5 lals 5o (5o ol
Cansl gy Sl 39000 B o (Jlo o) (s0b 5 )le
Nyncaetal., ) aass Job Jlo six g5 cal (Son g
awlg o ol «2020; Teletchea, 2016
b 4 iy sl ale JUl g ol slal> yonix
RV PN Y e L= O PSS - S - BT U
awgs (Teletchea, 2019; Nynca et al., 2020)
Ol (BN ey Jieady Wl slacSuSs
sn byl o b Sype a4 &5 Glabe S
4 Loy o sladinsa g 035 (oo ool 3 1) S (oo Jross
Falahatkar et al., ) aeo o 2alS 1) 90,90 5,5
(2025

sheme Jalse (oyme )0 deb By LBy Glals

41

5 Susn 5 e 2SS sbSeSs 4 alies
S $ld% g (dame lagaiejls (rad e
Cyeze 495l (hyen Mgy )0 Sb> Sl 5l i
NP 86 Cod | adgh Codyb s by a5 00 5 o
)38 o 556 ol syglogm 2 Gasl ol 3l g o oo
Copde g D90 S Ry, S axwss (Jdo reen 4
slatdl sl )] )3 (25 B 5L Wils oo g8 cl iy
SR Bkl gt adls (b plie Lai> g (o
S el | el oDl g i ol

WS oo dnlol Ay 4 395 yee Job jo lale 5l (g Ly
oldiony pe sl Jreadsi 5 0n) calple
SR Slol g i oS g b g o0 Cgmine 4555 S
Wootton, 1990;) cwl  aisly o1«
5 Jsb o bls,l (Ghanbarzadeh et al., 2021
5 w0 9 S 0 el o0y 3yl 53 satee SR (Lo s
L) ole 0ty ol akaly (ol o)ls pbpl 2153 Cy pae
S (B Spyaelin g b)) 5o g wesee i
Chang et al., 2022; Jiang et al., ) col axes;)|
2022

b b Bgw (grmb pBS w0l el 4 axg
oo pilge o0b ;S 1S5 Coenl (a3 slaams
gl 4 BeaS Globeazs silule) 5 (ab Lasxs |
sl 25 sileily ol slaasly 5l ol
olls (Falahatkar et al., 2018) <ol 3>
solate 4 a8 ols Lis (2004) e 3 Brummett
5 oy oS cel Y ohensnl (B, oly sl
5955 )18 Zagdel oL CeaS L laoloazy (B
oYl b el pleleasz odg 0,
olaleazn CudsS wyenl 5l cl (ol Cogll cods
e @ plES Gilusl aslp Coddge )3 ondisilula,
035 CedS yitie kS 5 Ceod unlpsl Sl I iege
@9y 5 ol LA izmen 9 1L 0 ek Sgw
@ Cewlon,S Gl 993 a5 ) e az g8 (] Gl
odB S Ll yh 5o oale 1SS 5 (6)lSS (S e
5 ol gy o plsiear giledel Gkl B8
o gyhe Gludl Bran gly (plo (el (gl wsitnns
(Efatpanah and Falahatkar, 2019) ...
o 5l palse uell YL loanze 4 axg L
g 09 aalez ol e (g0b; iyl L ol Jlasl ol bl


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

\f.¥ )Le‘-j d o)Lo.w Y 0)90 cééﬁ)ls GM)L;.MJ‘:QLO 4)).‘“.;

o 3l Shabe Jolt lajlos a8 5 )18 eqiacdas
lge 5 W) Colo jlonds so (stimg (g 09,5
50 30 (C) 55 5l P Llyl )0 ealig, e
4 HCG (50)50 ivg alises (s ;0 00lo g 5 (i
% 039 eSS 2 sl 4 Mellir axls Yool
oolitul 3,50 (Lo 95 2 (Sl 195 Q) osle iz sl
teadgs (Folol Js 4y 5 iz S Jl> jo 28,5 )3
o~ (Falahatkar et al., 2025) wis 5,5 Sge,y92
bl o JLSe coe 4 (pilse 35 Slides
5w 6, o S b S sl sl o a5l
2 obale S 18 laleysS 4z b 4 5,00
Sl asdls B ank 0990 g LSy lild
d3e OA slasi 4y 5 Bolay jebdy axlllas )90 (slodiges
20 05,15 0 0ad g )l sae YV 5 sty Ll o
50 5 Jite 5,0 olfialeil @ aro I da ladiged
Jold dadigel zeiscams) Q28T B i
L 0ig 9 ek <80 L) (25l b S Jsb (5505l
Sg ()5 235 L) Jlezms sl

e (S y (e VY

dged JUIT I (o dooals (i (Fa; ()2 S
3o g o858 dalllas 550 olS olBisle;l 4 o
Ao yo P gy 51 lp S o) <89 Jlzms 593l b cnjes
0 ooliiul als iz S, A pe s 6l ol
O Jga=)

ol Bd 2B S BB Lyl o eadis IS
ooyl Gy plale sl bl sl @y elss
Pl iS5 Cudde 5 Jeadss 50 53550l Wy, cenlyd]
St Sl 3 O 2 N RE Jelgs 5 conl Cooal
5 wole a5 eaiiSuags Jelse Bis b ST wites
Sy g e gy ool Vil g gy T b Canl
P ot i el cpl gy ol Gl ey sales iy
2 OLa JalS g dsier B 153 55l slas Tl
03U Lely cnl jo aS oo Wl iy slaceaen
O¥se g shy B (palse G Glawslie asllae
ol s el 00 ol U818 Lyl 8 10 ebg g
Ot w9 5 dsb Al (o) n Baa b ol aslllas
el g (G slapasls Sl (B g ob) ol
olale 5 o2 plale 09,5 93 ;5 oole 5 5 slaix
Pl b Bgu (cale (2515 Lalpd )3 o6l
725 sasly slaSal) Wlgigo el (nl @l 5 ob
2l 4555 onl 590850 5

o sbgy g olge | ¥

SIS bl g g0 dmo N-Y

oBo,e33 5l by Jad ;o (iog Seber Bg (nolse
(s Olmlyd) (o)l dw ety 4zl o o oly (anlo
3o a OiemST JomeS 1 jeme SOU abewy 4 9 w0
Olol @by plale (Sey pBS 5l cbla> 5 g5l
ools JUEl (LS il o gly (Sals yocings S
S Cod S 5l cadios ol aial

) al> e

3hass 0,90 50 al> e ol A sladigas 1o aril oo Cag,y BB LSass 5 00g (26,0 K5, 4y 5,05 lawss I
YRS RETIWE ity Q>‘)Lw| 0,99 g o odalive Spop>d
WNigds oo 0Ll ol 12
S5 S, S e 1) (oSB 0yh Sl g 035 K)n (ZH)L ez (S ool Al e 0 less v
bl oo laz o2 3l g 00l S5 e Sass gl oo cwlive (laess (g9,

bl o Blad 5 oo MolS e Soss . digd oo by b Sass ool (X5 4 jLid L .ais 5 o cdwlive yloess
IS8 S 5l am 08 g0 00y (laess (0 0ais gilule, slaSess Ll g ail o L g 0unS g, s Vi

D08 o Vol ey and laess (g0l



http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

Ao bosls (1Sl o cme slocgles anslie >
2 BN g b e Sy gz ol i8S
ol 5T 5k (s (b o esle g 3 i 50
g 2 eolizul (TWO-Way ANOVA) 46 ,L g0
b o S s el plole o bapasls 5l (S anlic
0,5 ooliiwl Jiawe -1EST g0yl 5l calisee i
J38le s 0 ae,0 A0 linebl mhaw (o aosls (glo sixs
A3 oy 2 SPSS (Version 18, Chicago, USA)
X% =3(Oi - Ei) Eil Jga b :b 15 o0 09051 51
S b Losle g ba 5 olows M| jogs o cxe Cg>
eilie g0 s ol Loy )5 eolal (V:)) et LB
i 4yl lae Ol ol £

b | ¥

58 s Bgw (le (Fmj Sleoga I (S (Sl
3 B Lulph o 0adg IS 5 (cig 095 90
aS sl lid edel Cowdy gl sl 00l 0051 Y Jgo
FEYN) o5 (o sl OV/E £ 0/F) IS Job nSileo
15 (oys A £ IY) Bl cys s (o5 M VOO £
e Dol g Oy (A9 095 I i B Luln
olS (59 a5 Jl> j0 (P < +/00) wisls plas 1) syls
obole 5l iy iy olale s ()5 FAN £ TIY)
P<0) w dlxe 255 Loyl j0 o g )y
09,5 59 13 sy Oppe S Sow pliale (i atels
¥ O P Ll s o eadig) S lele 5 st
2253 (i JLo ¥ (g 095 o (] 50 &5 090 JLoo ¥
5 (23 BF) (oi2g 09,5 90 2 ;0 |; (dw S5
ez Slold () USS) B Lls (ae o YY) 2518
osle iz (B g ci>g 05,5 90 0,0 a5 sl lis
G ol ooy plais] sedu |y (g Slgl 3 as e
VPV pimg 09,5 0 5 asoole guiz Sl &S (59
S8 @ 053l 5 o VINA (25 Lulys s s
390056yl 9 (s8> 09,5 93 G (S)l0 g IS
P <)ol gl b8, Ll

43

O s Y=Y
g b G 4l 3 09250 Slald (G st S
Rlss led b (Ghg) cnl )3 3,8 Sublopy (ol > 4
W et (Blo ol sy Al 55 pellasite
.(Biswas, 1993)
035~ Jsb 4l dmslo F-Y
g5 9 ol o5 Sk 0 b (LWR) (55 Jsb alail,
card g Al WRALY Joop 5kl o
20,5 a5 LogW=Loga+bLlogTL
o 5 sk L e ) e 59 W Jges 0l 5o
S D 5ty nlel ke 5 b oo @ e il
Saie (Biswas, 1993) wil o oy cupd g Slape
SR O b £ oy e g el ie o plp D
3 oo (LS 1) Gog oSeal b (sKen
o) gLl 1 (B dewlxo H-Y
Soilogugiln asls o glisl jasls (Bl oo,
Bagenal) Sslogmgolis jasls 4 (Biswas, 1993)
dle 5 loJse,s b @nd Tesch, 1978
:J.Sd.g..})f
= () 2l L9l Gasile) TUS Jsb)) x V- -
S ey
= () slaml g claal (59 (p5) o 0339 V-
AL = () on IS 039 (5 &S (e Ve
(22,9) SSlogumgilen
L = (p,5) oL 0jef (05) e e x Ve
(22,0) Silogusgalis
&bl 3ILT 5-v
JLA)J u}nj o osls ol )9 (_g)Lo" L;Lm‘_},z.l?d 6‘)-.’
51 e a5 18 Smirnov-Kolmogorov s
ools Judo g 4y s (sl dosls yog Jloy 5l oliels]
POSt hOC lgie a4 (Ss5 osel 5 uibely w2320 5l


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31]

\F.¥ )L@ Al G)Loa:) JdY 099 sdéﬁ)l{ ‘:&w‘sblnda)aﬁ

al

(P15 10 (g 1 A) calizo 09,8 98,0 (SANder lUCIOPErca) wuiw Bgw plo 4o (S rog S  Slglyd vuoyo ) S

P g g Glise 09,5 99 4o (Sander [UCIOPErca) vubuw Gguw plo jo L) Sluogas jl 5 9 wolie ) . gz

(o Bl il = - Silwo)
e Sl ez (Tl (e edgae . . ; . () 039 . Gl Jsb
) SLS 03 S e oSike i OrreS ) » oS sl Lged
(55 e0le) (x2,3) () RN O i
wdlo A+ /Y'Y
AR7AE sy y-f £V £ YIY DAAESRYA) o178 £ 10 Y10 fyio VFF/A £ YYPIA YV\o- O OA w
5
wsle OF/YA
ARTAYA AV y-f ARTARE=RVIA “INY £ Y oV/E £ o/f 7f ARVIN VYO« /0 = FEYY YiF-. Ay 4 Y C
»

44

ouds 00yl Y IS o Gz (nl jo0 (139 9 sk Al
0355 15 035~ Job alasly codel Cosy s yobl yy e
waye s WS oo VXTI o0 ay iy
19 eais, S lale o s R = V0T Seon
oy g W= oo OAXTYT G 50 0y 0518 Lyl
L s aizmed el Cowsy RE = JPAVY  Ston
S 09 ¥ 5l iS55 bulyd 93 52 0D ool s S,

el e SO gl o) (6o aslis


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

Yh--

-t
.

@) 5 ojs

[~
.

-
(=

\_EJ] Yoeer -
BAL ;
We e trX ¢ v el e Lo
RE vaer e R=-#Avy i
¢
0 o L) 0.
S0 310 ol
e 1% °
° P ° ‘ .:
o ~ -~
... .
O’--b&‘." & : ’ - ‘.
L 'y ]
‘,..-“bo‘ ® ‘o.
. Do L4
e
A o+ &0 Fe ) Y. ¥ & # ¥

(i) JS Jobo

(g JS Job

(BB 10 (g 1 Al) alizo 09,5 90 o (Sander IUCIOPErca) vuwiw gw dlo ;39 9 U5 Job abaly ¥ sl

ool jo oole iz jo azll pl lade a5 (g6 4
s +¥ BBLE L,;%lf)lf ‘L?.").w JERE% (_g)‘..\.e‘fg

(Y JS8) 090 Hlade

>3 09,5 59 dmlie ;3 Silogugals (adll polie

O S M| (21 Ll s )3 oulds)laeSS
(P <-/eB)ols lis ]y oole g J iz 90 B 4y

bl suiide m whbﬁ)lf 6g,5

() Seilagusgslis oL

+¥ +¥
o.u.i

(1) Soilogmgals asli
- Ut 6 B v < > 0T

Sl jl oobioe m (a5, 09,8

F oo

+¥

sole e

+Y

| I I]
: i L
[ el

e

P g g 09,5 90 5o (Sander [UCIOPErca) vuiw Ggw Blo ;0 Suilogugsld (as L dug lio ¥ JSi

2 loads 00,0l ¥ S )0 (ot g Hlale) cilises

O o Seloges 90LS sl [ odel Caw b @l G

S iz § i 50 S Sgs (Blo 10 SSlogugiln

45


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

VFeF 5l ) olods AV 0,90 (g0 0,5 ol coloay yid

xe DS oole g 5 iz 90 ;0 0 @liBee i
30 s ol jlade (P < o/ 0) ol snnl i g )l0

S nl e G G 5 0gr Jlade o i
Glie s s Seloge 5l sl 53 i i
Al oasliis (g lo gme B ools g 5 i 90 2 0 S2lo yo wla sl jasls wo j0 0 i n ool i
Y oy ooke Guiz o eld cpl e (P < +/-0) g 5 i 90,0 azll cplas ol flacs e B
D lade oy i Sl <efeb) ol las |y i o (60 S glas cole

S ¥V jo 0ole iz o sl pl Jlade (P

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

all <
N Y
I, a
Js b ).
ab [u]
- . a-v
3 : ar 1
) y A a o
3.8t w3 *
P i
EdN :
3 1 "
Al g i
Y
il c
X . —
+1 +7 +¥ + +7 +¥
- o
] <
¥ a t/0 a
. <
Y/
v ab O.r /e ?[b ab o
. 9 1
:‘ql /8 a.r a v l @.r
3 b mt Y/ .
] 1
ARV 2 e
< \
o E /2
+Y +T +¥ +¥ +T +¥
all ~
\/¥ a \IA
. a
wr b —]— ab \
3 b 3 ab
o I I ) Al b D07
3ot J; \ o+
ES
1 t N +
3 .5t .3‘ N | }
\% ‘% N
~ L F S
=3 Je b
v b i
+Y +7 +¥ +¥ +7 +¥
o e

S g (s yo (SANMET TUCIOPErCa) vudw Bgmw plo 1 Siloguigild § o Lia! ( Silogugalis slo pslis :F i
ool s 10 s Al (>9) alizo
SESE (B Ll p8 )3 0als IS 5 (o229 09,5 50 20 (S VT B 5a0) (S5g 4dS A yo olS sladiges

46


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

buze 3 sudive (Sander lUCIOPerca) vuiw bgw 2l Jiwddgi § S ) Sluo guas duws o

YY 2B oads S olabe o (awix S,
Sl oolel a5 iloasw, chrdy 4 SIS 5l so,o

A 535S g (5 A5 05

Bove A

035 | Ko Slos
-
&

6,1 lale ;0 6,5 1o Sz olasd oy s 45 W50l
Fo-he oLS Jig 00gaze jo 2B, Lylpd o o
=l .00 3 cdnlie (0 0 JSK) #,5 0 YIAY L o )5
ALl 5l e lezpaw al>se j0 a5 ol (s (izeen

AV VYR AR Ee

(p5) LS 1y3e

Yherr <

05 | Sz slas

I

AT YA NFe A FNF

(p5) oLS o339

SLS g ilise sawds 5 0,5 ;o (Sander IUCIOPErCa) vusduw Bow dlo Sosd Sluws &l s 10 S5
BB 09,5 (0 (Shogog,S (A

5ol asllae mb ol Coanl Pl by aiad))]
Doy (2 Ll ph )3 00l (6)ISS 5 2y lale
G Siis o gl 5 sl samonlis (Jls
9 e L B, £ 5 g Jsb abex 5l Sogls
ol cwl A ol Cosen ol slais Ko
odd (6,055 g (oig Ll S 90 y8 ,0 0 jlade allla

47

Jedoas a5 ol (cag 5 vl (514555 Srbs Sgo ale

5 ol reb 55 oldl glacdlis 5l L5k E5ISa
Abdolmalaki and ) cul a2ld8 lais 4 4, ,5i8
2l ol g3 g5leslb wases o «Psuty, 2007


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

VFeF 5l ) olods AV 0,90 (g0 0,5 ol coloay yid

Shaess i Jlo ¥ (g 05,5 a8 0ls (las ()
15 b5 Yaane losls plaisl 0g3 ) 1) s oS5
Sobel Sl Y-F s j0 laosle 5 (ST Y-V o
(Wang et al., 2009) w5l oo cows a1, Lioodgs
s 2S5 sl Y Lalpd bl (pdge e l 5o
Oedge 5l @38 Jlaziul Glgi e (63)]90 )3 4555k
SIS Lulrd )0 3ay9% GuyF g (RS o3l
b opdge ol o 8,k 51l plosl o515 o cals
Bolt o b 5 Lo o3l wtle oglhan (sloSas
Mg 4 a5 was oo ) Sl nl GBS B9 0 4 (caix
Gl iy (23l 5 FSy5 9)Y e p0 5 5,5 050
g Al o 315 Lt anllae oyl s Al Cosd (85,
i e Bow (2le )0 puir (S p)lex
oals plaizl sgs 4y 1) pwim Soww, Jolie jlasys
eadss Bl sl o S lale (Jol e (ol o oo
Ol g il ol58l g asly JelS Sl
Szkudlarek ) sél oo sl al> o opl 48 (5 59,b il
Sl St ole g (Sow; g o, (BT al., 2007
5 (m9790lS slaggey92) (1o Jelse I (slacgone
Bl s a5 el (e liie) o)
Ronyai, 2007;) Bgdb o
ax plple (Ljubobratovic et al., 2019

Ol st ey i Oliee @ Olsicen |y ol
Blyd 5o b Bgw ()5l g 9590l 5l (ol
e JolSS 050 35 (B ad S
sleacl g b iogh a4 Wil oo gl ol Bl s
r*S‘ﬁs*og;M)M‘)s%*Q-’l"-"S‘-i“Swﬁf
5 95 ot 1) o1 50 00l (5l sl 28 50 bl
s Gl Bl lale ;2S5 5 lacSess adgs 5l 6590 00
Sl i e gy Sy lye 4 3T L
e pleale )3 s Oley ra S
g > el b opl uimen (Borthakur, 2018)
@ obele Jreadgi 0)50 0 Lol anws o Gl5ee 25
4>y L (Bahuguna and Khatri, 2009) s, o |5
o3 Gl i bl axlllhas gl 4
odd (5,05 labe o S ¥ w0 Siloga golS
Cosl 51 555 s ol i oanlive S, Lyl s o
aolS anw o5 (lie (i 4 Olole el 5 85

U"‘ .JJ)L) 6)")[“‘7'3 6‘)‘.’ Lg).»._w.u ;éL:T 9 J)‘od.ﬁ._w)

48

Job 5o (39 GlEh) o9 Cote g5 51 2 Ll o
Jyere ysb a0 0) Ggem S5 copd Gl Lagas (oo
Col Glog 3o Sk B9 o plebe Cumex o
,s a5 (Bagenal, 1978; Froese et al., 2019)
o 3l b)) casls 1B Y cogume jo ol dslllas
wgmr olo Jobo (il L ols las 5 (St S el
olo cpl o,y ass o sl 4l il oa T o5
Sle g SEge e o 6551 e Wilge 5l g e
o) en 5 ShIQUEMOLO adllas ol .ol Jls )95
Pseudopimelodus el 45 9, » (2021)
Oty Skl Lyl s o a4 ols lad mangurus
45 0b oalie ad) g Job wohg 0b) £33 (09 polie

ol Ghagn 5 (Eohas I3 opx Ghpdy estmoylis
95 9 (B9 Sunez 90 dalllas (rizen .l &S
) &by polis a5 sl oLz (Salmo salar) of;T ol
SoIberg ) g (oo, aiged 5l yiaS /YD iy diges
Conl puiio 0l 0> U alo 0, o5 (€L AL, 2013
Sllog Hezmen S5UsS (90 5 e Jelos 4 g
Joo et slo el )b Ol o) o Las
Jolre g gladss llyd iz (558 5 &)l az )0
Bagenal, ) sib e by ol iz Soew,
1978; Kiabi et al., 1999; Asadollah et al.,
.(2017; Ghanbarzadeh et al., 2021

ebie 0y (25 55 moes Sy B 5l (S (Bl po
obple yd oo pl il iz slalae o lale
33 Syt g Sy oloe m Blie Sl eaiaslas
Ajibare and Lot0, ) coul SG5glg b calises Loyl
Condy hale sladiss j3 (Bl cu s 0yl (2022
Ol 1) (S a3z Gl Sl Job )0 alosex
ol asllas o (Rolles et al., 2023) sas -
ST Llyl o 0als ()l lale jo Bl o
Oomosthe owasplis &5 oy Lioy Glale 5l i
Ny oo apdas g Lad [l 5l s e (6,55 a8
Lulyd o 8,5 18 L olale b les s ojlail ol
(When slad b oSl g col glite wilide ane
o rd Ol 5o Lreadgs Jad 5 15 ke Jolgs cardss
Downs et al., ) el 38,56 s olals S
(2020

Syg0 b Bgw Hloale g als ol dsllas o


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

Gilwody; d> o 0 Silegus gl Ll a5 olo lis
(Mazheri et al., 2018) c_uls 33l o g,
JLis 4 g oud 05 e dglie alEl crge silues);
wals il coles 10 g oS o a S, eel )l
(Hristensen et al., 1999) 552 o Silogas il
SEleg—wsila alb 55 2 pp e Ll
Slllas s (Dambo et al., 2021) cul 135 56
Sglie gloo Slos o PLS! Ldo a4y Slog—wgiln
Chellappa et al., 2006; ) oL o zals oo
w5 a5 STl (Dambo et al., 2021
0% 033 43S 559 S & Vgane Silog—giln
JUUFCIRC R JSURCSONE SR IS ) IR N
e o ol 0d) pae b oS 5 el 4 g oS
Gga ormb Lo o (Dambo et al., 2021) s
Olyers aiile 1y yms Jolge 51 alidee gl b aa
&5 Camdy (al b ablie sl ol Gow cnlple soas s
(Schafer et al., 2021) wiS o B, a0 o5 in
osls Lolaisl Jieadsi 4y g iion (65,50 st By
3 oS 55 9 0,5/ Sz Slass ol asdlas (o
e 2L bl s eadio eSS sladiges
Ol iz (S slil jo 09 sl baaiges
Wy Gezen Glalse Jds o oLS (3 ole
G 3lge (5lwo S g (cwiz sla sk adgi (gl
ol axlllae ys (Ugrin et al., 2023) wb o iol38!
45) ple (r GRIBIL oI 50 005 )l Ll o
LS 039 el olom T Jsb 5 055 SRl L a8l 5o
009t &5 Cewline glay Cllae ol sl iol53l oa
Wlilos Koz Sh8 5 055 Gl 2 ol o SR
Sy 9 o Lil381 L (Szkudlarek et al., 2007)
5 Nbse GRIP! slwedy; Glime 5 S el (o
BRRR TPy EW N G V- E EH N P R S R
Loyl 50 006,10 lale o Sz dlaas axdllas oy
2 Olidod @l g iy plele I i 251

49

0920 Siye by yo (hhae ab & Wlgioe Slo ) elate
colls La‘).') ‘J.M:Lvdg.u QL&LA LS)‘%-.'%?& 9 Copde
95 SrpZS Sl dte Olo Ol e aslS axw 5 3235
Ay )0 39z g0 Dglal 0,5 i |y laSese il
bl pl 50 00ds, eSS plale 5 iy lale jo (goLS
aS o dl e e bl b 90 50 asme Jolse g o lo
TS e dl’a’df")}a’ Q‘}-;-“ S r Ls‘d"’z‘ Q‘J‘ﬁjb
Olple (o iz (S 5 9 08 5 9 EwlS CodsS wad
s Mustac axlas s (Claret et al., 2014) o ,ls
i (BOOPS DOOPS) a85s 559, lale jo solS
ol el ol ezl s g el iy Labs |
90 Sladiged slp a9 S slde o9 o yws
O Slawslie asdlas acils ol camg banslas o
@M So (ale (B9 g (g e g0
o5, &5 as s e oLz (Larimichthys crocea)
0ol w83 Lo sh jsn walhe Lulyd )0 sl (ol
Al g b o5 CudlS g dlge 3l eaitie dcgasne
Zheng et al., ) o ls cuto 13l (3,90 lo ol
Obple 4 Car il (65 05mb i jo Foa b S
Slp Sobel g iz Eob b Canls 5l oo S0
SlogwgolS ol i puzmed (i) oo S ,poT

Al pig g9 b anslie o (g i
Sl Losls ;o (g5lwes ) 5l oled Sbogugiln azli
=2l g,y e Gl b Silegu il (oSl ol
Olime 3590 0l lis 1) Cands 5l oo dwo yleale o
Claiborne 5 Evans aslas ,o Sslogwgils jasls
oole g i iz yo ezl b cplaS olo lis 2005)
o o (Mugil cephalus) ¢ .S1s s ale
o ok S j0 00,5 mezs lej ;0 Silegw gl
Labal, o oS ol slocudld wie ol cpl 45 59—
slasdlas 4o (Ghelichi et al., 2004) el Jioadgs
=l s sl Alosa braschnikowi el g, 45


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

VFeF 5l ) olods AV 0,90 (g0 0,5 ol coloay yid

2 Fse G5l S laie 4ol J S sl o
by slaai o Ghals 4 Wlg oo 696 Rl o
Gl g Sl oo Sae o (palge JUl 5 4 &
izt D3 e il glie o ) (S
S5 OBl e lazs cpl 5o (nd 9o (5510 K g e lgs
55 B sl s ohass il 5 ey slaan]
leblas o coge GRS @mai ) 9 9,500 00l 1,
eplploy i las oo Lyl 6565 ol ol Glo Cocnox
0l JyS sladaze 1o (o8 5 slats, 5l eslits |
5 Lai> 4y cgolaill 5 9000 5 a0 LalS e
Ad Baw lols b lcisas Jlul Co pos

Ghsn Sk drwgi 4y pxie g Oged Wale> (SLLL SKS
“55“’(5" g_',*'-“lo ).‘.b.':) )-))L.i;.é u,,,,;b[f 3 4_3; Qil

S8 g UG
S b 5l 053 Sloyu8 5 Sis ol e aliwgnny
Olgols (2bys plale (S5 58 5l ebli> 5 g5kl
55o Bl Clix ppizmen 5 JSalw jpcheg S0
Sl o by Gudss opl alisre Jol e j0 a8 olp e
235 1y o )Kan JLoS ¥ Slyes 5 SISl rlis

p.’)‘ob.a )1)41 RY|

OB S g 5 Lo
ol albgins il 7 S Allie ;5 (g &5 Lo
b py S8 @
plsl Jolpe n )l hagh (bbb sl odiny
@l 9 Gl Plel @l JS g (w2 Shegn
Ao g5l
mo0ls (g 5le] el g 455 e Dlislons ploxil 19 ooty
Wl gyt g s 5 SOl o 5 koo oo
s giloales 5 il
3 G 5en adisas giluoslel 5 agd ipge odins
ool gz
2 G5 dadigas (giluoslel 5 4t e lez oaiuns
ool sl
&l Byl

3yl @dlie (5,5 allie (ol Qw95 el 2 Ly

50

Llyd 5o gl Codidge oS wias oo (LAS dnbes B (5,
Nynca ) cool (ZAA B 7AV) YU al5 15 a5, oSS
ol JJo g etal., 2022; Falahatkar et al., 2025
00BN (e &5 S9ed Gl Ol os Al ) el
blday ol Condy 3 (2B Lld s
Gl s 4 Gl i g Wl 3 Jieads
o8 9 b 2l Sl (B s o e il
03505 Lo |, i olaws b Sosw adgy Sl el
ol samslas el cpl (NyNCa et al., 2020) ..l
2 ol w5 ol elcudbse Jraadys Sl a5 ol
drsgi )d Wil go Azt (b 5 0,00 S92y (S5 Ll S
«Dligiod gl Gabo AL Sge dd Bgms )9 Ceaio
4 ke o)l Gleop> bl g By llpd
ssbe lale slapss o Sglie sloriisy &l s
Gopz b ole (nl Glhil 0aiS uSaie a5 295 00
b oy baglio )0 a5 gloyezr il o )b
(Nynca et al., 2020) s ¢ j5leie Sals Sl 5
» Sl Seb ety S Sl Grisres
Gl Son Spbs g oud ol by ale slagss
o2l 5 ooyl Lulys b el 6,55k sainsglas
Ay Wl e Jem b (oo laome o il
Nynca et al., ) asb a5, Lals 5l ol oyl
Olime 2leas I 0 a5 ol lis Sldlas gl (2020
Col iy el asles BB Luls o W
) ol 45 5,5k 4 (Shiguemoto et al., 2020)
ol g 2l Gl Lo s J5 Job (il L aisS cnl 5o
Jelse g (Bran Glie ConS 5 i @ bgye |
(Taylan and Uluturk, 2007) wsls cos  Jae
S Sl e b 5 pie sloaiss 5l (S dei Bges
Sl (i glaazly bl p ol 6565
FeoPb lulyd )0 snber Bgur (ole (S sloarir
Soete )S (oot UM 2 5 (b slalaize alox
Wil 459" ol 23S0 Canio (S99 5 (=090 SO,
30 35250 o Dglas a5 vl o ol gl auS
S 2j Aty 9 0j9 9 Job wiile 0B sla il
L O PN DR [ (VA IR CHES N SO
Lo g5 5 iyl «(oB ) das dlax 5l ioglaie

03,5 S 3,055 (pige 0y90 9 (6l e | (B 9


http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

References

Abdolmalaki, S., Psuty, 1. 2007. The effects
of stock enhancement of pikeperch
(Sander lucioperca) in lIranian coastal
waters of the Caspian Sea. ICES Journal
of Marine Science, 64, 973-980.

Ajibare, A.O., Loto, 0.0. 2022. Length-
weight relationship and condition factor
of Sarotherodon melanotheron and
Tilapia guineensis in Lagos lagoon,
Nigeria.  Agrosearch, 21, 57-66.
https://dx.doi.org/10.4314/agrosh.v21il
-2.5.

Asadollah, S., Soofiani, N.M., Keivany, Y.,
Hatami, R. 2017. Age and growth of the
Mesopotamian Barb, Capoeta
damascina, in central Iran. Iranian
Journal of Fisheries Sciences, 16, 511-
521. http://jifro.ir/article-1-2716-
en.html.

Bagenal, T.B., Tesch, F.W. 1978. Age and
growth. In: Bagenal, T.B., (Ed). Methods
for assessment of fish production in
freshwater. 3rd edition. Blackwell
Scientific Publication, Oxford, UK,
pp.101-136.

Bahuguna, S.N., Khatri, S. 2009. Studies on
fecundity of a hill stream loach
Noemacheilus montanus (Mc Clelland)
in relation to total length, total weight,
ovary length and ovary weight. Our
Nature, 7, 116-121.
https://doi.org/10.3126/0n.v7i1.2558.

Biswas, S.P. 1993. Manual of methods in
fish biology. South Asian Publishers
PVT Ltd, India. p.157.

Borthakur, M.K. 2018. Study of
gonadosomatic index and fecundity of
fresh water fish Xenontedon cancila.
Journal of Entomology and Zoology
Studies, 6, 42-46.

Chang, S.K., Chou, Y.T., Hoyle, S.D. 2022.
Length-weight relationships and otolith-
based growth curves for Brushtooth
lizardfish off Taiwan with observations
of region and aging-material effects on
global growth estimates. Frontiers in
Marine Science, 9, 921594,

https://doi.org/10.3389/fmars.2022.921
594.

Claret, A., Guerrero, L., Ginés, R, Grau A,
Hernandez, M.D., Aguirre, E., Peleteiro,
J.B., Fernandez-Pato, C., Rodriguez-
Rodriguez, C. 2014. Consumer beliefs
regarding farmed versus wild fish.
Appetite, 79, 25-31.
https://doi.org/10.1016/j.appet.2014.03.
031.

Chellappa, S., Huntingford, FA., Strang,
R.H.C., Thomson, R.Y. 2006. Condition
factor and hepatosomatic index as
estimates of energy status in male three-
spined stickleback. Journal of Fish
Biology, 47, 775-787.
https://doi.org/10.1111/j.10958649.1995.
tb06002.x

Dalsgaard, J., Ivar, L., Ragnheidur, T.,
Asbjern, D., Kaj, A., Per, P. 2013.
Farming different species in RAS in
NORDIC countries: current status and
future  perspectives.  Aquacultural
Engineering, 53, 2-13.
https://doi.org/10.1016/j.aquaeng.2012.
11.008.

Dambo, A., Solomon, S.G., Ayuba, V.O.,
Okayi. R.G. 2021. Study on condition
factor and hepatosomatic index of
Bagrus bayad (Forsskal, 1775) and
Synodontis nigrita (Valenciennes, 1840)
from Kangimi Reservoir, Kaduna State,
Nigeria. Bayero Journal of Pure and
Applied Science, 14, 2.
https://doi.org/10.4314/bajopas.v14i2.2
3.

Downs, S.M., Ahmed, S., Fanzo, J,,
Herforth, A. 2020. Food environment
typology: Advancing an expanded
definition, framework, and
methodological approach for improved
characterization of wild, cultivated, and
built food environments toward
sustainable diets. Foods, 9, 532.
https://doi.org/10.3390/foods9040532.

Efatpanah, 1., Falahatkar, B. 20109.
Analytical report of pikeperch (Sander


http://jifro.ir/article-1-2716-en.html
http://jifro.ir/article-1-2716-en.html
http://dx.doi.org/10.3126/on.v7i1.2558
https://doi.org/10.3389/fmars.2022.921594
https://doi.org/10.3389/fmars.2022.921594
https://doi.org/10.1016/j.appet.2014.03.031
https://doi.org/10.1016/j.appet.2014.03.031
https://www.researchgate.net/scientific-contributions/S-Chellappa-2201896898?_sg%5B0%5D=Wor8hJ4_KGrmLx0NFWOLyllP7qlhfGP3EYQ05hfCY23g7fs-i3FnMDvKmcIkEdUtS92iHgA.dEEKSwhpLXV478p6x0fE7CrB7dXxS4uMJSs4IDPo_iXnETY6DHw_FkfIcmymq9ossUAH6kD9uM3wYAi1hMnQjg&_sg%5B1%5D=2L2E31aDrYzmtywu9tpLAXV8Lom3G-JR96jULTuOTVIurSAZbXHR1xucthMFAbnUgQwlbj4.FWAZkqg_qjLLEfkCWV4clFo2hwzESofd94EKuBwu9acMRGNuP7t1mvIb4pa6e94svbcAYJOhxn1T3fleH9G_nw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/scientific-contributions/R-H-C-Strang-71908559?_sg%5B0%5D=Wor8hJ4_KGrmLx0NFWOLyllP7qlhfGP3EYQ05hfCY23g7fs-i3FnMDvKmcIkEdUtS92iHgA.dEEKSwhpLXV478p6x0fE7CrB7dXxS4uMJSs4IDPo_iXnETY6DHw_FkfIcmymq9ossUAH6kD9uM3wYAi1hMnQjg&_sg%5B1%5D=2L2E31aDrYzmtywu9tpLAXV8Lom3G-JR96jULTuOTVIurSAZbXHR1xucthMFAbnUgQwlbj4.FWAZkqg_qjLLEfkCWV4clFo2hwzESofd94EKuBwu9acMRGNuP7t1mvIb4pa6e94svbcAYJOhxn1T3fleH9G_nw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/Journal-of-Fish-Biology-1095-8649?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/Journal-of-Fish-Biology-1095-8649?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.1111/j.1095-8649.1995.tb06002.x
http://dx.doi.org/10.1111/j.1095-8649.1995.tb06002.x
https://doi.org/10.1016/j.aquaeng.2012.11.008
https://doi.org/10.1016/j.aquaeng.2012.11.008
https://doi.org/10.4314/bajopas.v14i2.23
https://doi.org/10.4314/bajopas.v14i2.23
https://doi.org/10.3390%2Ffoods9040532
http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

VFeF 5l ) olods AV 0,90 (g0 0,5 ol coloay yid

lucioperca) stock rehabilitation effects
on its recruitment and landings value in
southern coasts of the Caspian Sea. The
1st International Conference on the
Caspian Sea Environment & Sustainable
Development. October 1-2, Rasht, Iran.
(In Persian).

Evans, D.H., Claiborne, J.B. 2005. The
physiology of fishes. Boca Raton
(Florida), 3rd Ed, CRC Press, USA. p.
616.https://doi.org/10.1201/97814200
58093.

Falahatkar, B., Efatpanah, 1., Rasouli
Kargar, E., Rahmati, M., Fontaine, P.

2025. Domestication may affect
spawning performance of F1 pikeperch
(Sander lucioperca) during consecutive
captive  reproduction,  Aquaculture

Reports, 40, 10256,

https://doi.org/10.1016/j.aqrep.2024.102
561.

Falahatkar, B., Efatpanah, I., Kestemont, P.
2018. Pikeperch Sander lucioperca
production in the south part of the
Caspian  Sea:  Technical  notes.
Agquaculture International, 26, 391-401.
https://doi.org/10.1007/s10499-017-
0222-2.

Franz, G.P., Toniflen, K., Rebl, A., Lutze,
P., Grunow, B. 2022. The expression of
myogenic gene markers during the
embryo-larval transition in pikeperch
(Sander  lucioperca).  Aquaculture
Research, 53, 4767-4781.
https://doi.org/10.1111/are.159609.

Froese, R., Winker, H., Coro, G., Demirel,
N., Tsikliras, A., Dimarchopoulou, D.,
Scarcella, G., Palomares, M., Dureuil,
M., Pauly, D. 2019. Estimating stock
status from relative abundance and
resilience. ICES Journal of Marine
Science, 77, 527-538. https://doi.org/
10.1093/icesjms/fsz230.

Ghanbarzadeh, M., Kamrani, E., Ranjbar,
M.S., Salarpouri, A., Walters, C. 2021.
Reproductive biology of Indian halibut,
Psettodes erumei from the northern
Persian Gulf and Oman Sea
(Teleoststei:  Psettodidae).  Iranian

52

Journal of Ichthyology, 8, 1-13.
https://doi.org/10.22034/iji.v8i1.434.
Ghelichi, A., Oryan, S., Ahmadi, M.,

Kazemi, R., Hallajian, A. 2004.
Histology of different stages of ovary
development in the grey mullet and
Gomishan  shrimp.  Journal  of
Agricultural  Science and  Natural

Resource, 10, 115-124.

Hristensen, H., Mackinnon, A.J., Korten,
A.E., Jorm, A.F., Henderson, A.S.,
Jacomb, P., Rodgers, B. 1999. An
analysis of diversity in the cognitive
performance of elderly community
dwellers: individual differences in
change scores as a function of age.
Psychology and Aging, 14, 365-379.

Hulata, G., Moav, R., Wohlfarth, G. 1974.
The relationship of gonad and egg size to
weight and age in the European and
Chinese races of common carp, Cyprinus
carpio L. Journal of Fish Biology, 6,
745-758. https://doi.org/10.1111/j.1095-
8649.1974.tb05116.x.

Jiang, C., Wang, W., Wang, M., Pauly, D.
2022. Length-weight relationships and
other morphological traits of fishes in the
mangrove of Hainan, China. Fishes, 7, p.
238.
https://doi.org/10.3390/fishes7050238.

Keivany, Y., Dopeikar, H., Ghorbani, M.,
Kiani, F., Paykan-Heyrati, F. 2016.
Length-weight  and length-length
relationships of three cyprinid fish from
the Bibi-Sayyedan River, western Iran.
Journal of Applied Ichthyology, 32, 507-
508. https://doi.org/10.1111/jai.13006.

Kiabi, B., Abdoli, A., Naderi, M. 1999.
Status of the fish fauna in the South
Caspian Basin of Iran. Zoology in the
Middle East, 18, 57-65.

King, M. 1995. Fisheries biology.
Assessment and management. lowa,
USA: Blackwell Science Ltd. p.341.

Koed, A., Mejlhede, P., Balleby, K,
Aarestrup, K. 2000. Annual movement
and migration of adult pikeperch in a
lowland river. Journal of Fish Biology,
57, 1266-1279.
https://doi.org/10.1111/j.10958649.200


https://doi.org/10.1201/9781420058093
https://doi.org/10.1201/9781420058093
https://doi.org/10.1007/s10499-017-0222-2
https://doi.org/10.1007/s10499-017-0222-2
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Franz%2C+George+Philipp
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=T%C3%B6ni%C3%9Fen%2C+Katrin
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Rebl%2C+Alexander
https://onlinelibrary.wiley.com/toc/13652109/2022/53/13
https://doi.org/10.1111/are.15969
https://doi.org/%2010.1093/icesjms/fsz230
https://doi.org/%2010.1093/icesjms/fsz230
https://doi.org/10.22034/iji.v8i1.434
https://doi.org/10.1111/j.1095-8649.1974.tb05116.x
https://doi.org/10.1111/j.1095-8649.1974.tb05116.x
http://dx.doi.org/10.1111/jai.13006
https://doi.org/10.1111/j.10958649.2000.tb00486.x
http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

0.tb00486.x.

Ljubobratovic, U., Peter, G., Sandor, Z.,
Kugyela, N., Royani, A. 2019. The effect
of hormonal preparation (gonadotropins
vs. gonadoliberins) on pre-seasonally
obtained eggs and larvae quality in
pikeperch  (Sander lucioperca L.).
Aquaculture International, 27, 1009-1024.
https://doi.org/10.1007/s10499-019-
00368-4.

Mazheri, M.J., Sattari, M., Imanpouranmin,
J. 2018. Length-weight relationship and
some biological parameters of Alosa
braschnikowi (Borodin 1904) from coast
of the Guilan Province. Journals of
Agquaculture Sciences, 7, 9-18. (In
Persian).

Milla, S., Pasquet, P., Mohajer, L.E.,
Fontaine, P. 2020. How domestication
alters fish phenotypes. Reviews in
Aquaculture, 13, 388-405.
https://doi.org/10.1111/raq.12480.

Milla, PG., Penalver, R., Nieto, G. 2021.
Health benefits of uses and applications
of Moringa oleifera in bakery products.
Plant (Basel), 6, 318.
https://doi.org/10.3390/plants10020318.

Mustaé, B., Bavcevié, L., Petani, B., Grgi¢,
T., Franov, S., Usalj, S., Marketin, M.,
Babin, B., Colak, S. 2024. The
Relationship between body condition
and gonadosomatic index of the Bogue
(Boops Boops) from the middle part of
the Eastern Adriatic Sea. Nase More, 71,
91-97.
https://doi.org/10.17818/NM/2024/3.1.

Nynca, J., Zarski, D., Bobe, J., Ciereszko,

A. 2020. Domestication is associated
with differential expression of pikeperch
egg proteins involved in metabolism,
immune response and protein folding.
Animals, 14, 2336-235.
https://doi.org/10.1017/S175173112000
1184.

Nynca, J., Zarski, D., Fréhlich, T., Koster,
M., Bobe, J., Ciereszko, A. 2022.
Comparative proteomic analysis reveals
the importance of the protective role of
ovarian fluid over eggs during the
reproduction of pikeperch.

53

Aquaculture, 548, 737656.
https://doi.org/10.1017/S175173112000
1184.

Rolles, B., Ferreira, M., Vieri, M.,
Rheinwalt, K.P., Sophia, M., Alizai,
P.H., Neumann, U., Brimmendorf,
T.H., Beier, F., Ulmer, T.F.,Tometten,
M. 2023. Telomere length dynamics
measured by flow-fish in patients with
obesity undergoing bariatric surgery.
Scientific Reports, 13, 304.
https://doi.org/10.1038/s41598-022-
27196-6.

Rényai, A. 2007. Induced out-of-season
and seasonal tank spawning and

stripping of  pikeperch  (Sander
lucioperca L.). Aquaculture
Research, 38, 1144-1151.

https://doi.org/10.1111/j.13652109.200
7.01778.x.

Schéfer, N., Kaya, Y., Rebl, H., Stlieken,
M., Rebl, A., Nguinkal, J.A., Franz,
J.P., Brunner, R.M., Goldammer, T.,
Grunow , B., Verleih, M. 2021. Insights
into early ontogenesis: characterization
of stress and development key genes of
pikeperch (Sander lucioperca) in vivo
and in vitro. Fish Physiology and
Biochemistry, 47, 515-532.
https://doi.org/10.1007/s10695-021
00929-6.

Shiguemoto, G.F., Dilberto, A., Pereira,
N.L., Santos, S.C.A., Senhorini, J.A.,

Monzani, P.A., Yasui, G.S. 2020.
Domestication  strategies for  the
endangered catfish species
Pseudopimelodus mangurus

Valenciennes, 1835  (Siluriformes:
Pseudopimelodidae). Brazilian Journal
of Biology, 81, 301-308.
https://doi.org/10.1590/15196984.22491
3.

Solberg, M.F., Skaala, @., Nilsen, F.,
Glover, K.A. 2013. Does domestication
cause changes in growth reaction norms?
A study of farmed, wild and hybrid
Atlantic salmon families exposed to
environmental stress. PLoS One, 8,
e54469.
https://doi.org/10.1371/journal.pone.00


https://doi.org/10.1111/j.10958649.2000.tb00486.x
https://onlinelibrary.wiley.com/authored-by/Milla/Sylvain
https://onlinelibrary.wiley.com/authored-by/Pasquet/Alain
https://onlinelibrary.wiley.com/authored-by/El+Mohajer/Leila
https://onlinelibrary.wiley.com/authored-by/Fontaine/Pascal
https://doi.org/10.1111/raq.12480
https://doi.org/10.1017/S1751731120001184
https://doi.org/10.1017/S1751731120001184
https://doi.org/10.1017/S1751731120001184
https://doi.org/10.1017/S1751731120001184
https://www.nature.com/articles/s41598-022-27196-6#auth-Benjamin-Rolles-Aff1-Aff2
https://www.nature.com/articles/s41598-022-27196-6#auth-Monica_S__V_-Ferreira-Aff1-Aff2
https://www.nature.com/articles/s41598-022-27196-6#auth-Margherita-Vieri-Aff1-Aff2
https://www.nature.com/articles/s41598-022-27196-6#auth-Karl_P_-Rheinwalt-Aff3
https://www.nature.com/articles/s41598-022-27196-6#auth-Patrick_H_-Alizai-Aff2-Aff4
https://www.nature.com/articles/s41598-022-27196-6#auth-Ulf-Neumann-Aff2-Aff4
https://www.nature.com/articles/s41598-022-27196-6#auth-Tim_H_-Br_mmendorf-Aff1-Aff2
https://www.nature.com/articles/s41598-022-27196-6#auth-Fabian-Beier-Aff1-Aff2
https://www.nature.com/articles/s41598-022-27196-6#auth-Tom_F_-Ulmer-Aff2-Aff4
https://www.nature.com/articles/s41598-022-27196-6#auth-Mareike-Tometten-Aff1-Aff2
https://doi.org/10.1038%2Fs41598-022-27196-6
https://doi.org/10.1038%2Fs41598-022-27196-6
https://doi.org/10.1111/j.13652109.2007.01778.x
https://doi.org/10.1111/j.13652109.2007.01778.x
https://pubmed.ncbi.nlm.nih.gov/?term=St%C3%BCeken+M&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Rebl+A&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Nguinkal+JA&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Franz+GP&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Brunner+RM&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Goldammer+T&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Grunow+B&cauthor_id=33559015
https://pubmed.ncbi.nlm.nih.gov/?term=Verleih+M&cauthor_id=33559015
https://doi.org/10.1007/s10695-021%2000929-6
https://doi.org/10.1007/s10695-021%2000929-6
https://doi.org/10.1007/s10695-021%2000929-6
http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

VFeF 5l ) olods AV 0,90 (g0 0,5 ol coloay yid

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

54469. Adriatic  Sea. Biology, 12,  131.
Szkudlarek, M., Kujawa, R., Mamcarz, A., https://doi.org/10.3390/biology1201013
Bienkiewicz, M., Kestemont, P., 1.
Szczerbowski, A., Luczynski, M.J, Wang, N., Xu, X., Kestemont, P. 2009.
Krejszeff, @ W.,  Targonska, K., Effect of temperature and feeding
Kucharczyk, D. 2007. Checking frequency on growth performances, feed
maturation stage of females. In: efficiency and body composition of
Kucharczyk, D., Kestemont, P, pikeperch juveniles (Sander lucioperca).
Mamcarz, A., (Eds). Artificial Aquaculture, 289, 70-73.
reproduction of pikeperch. Polish https://doi.org/10.1016/j.aquaculture.20
Ministry of Science, Olsztyn, Poland, 09.01.002.
pp. 23-32. Wootton, R.J. 1990. Fish Ecology.
Taylan, B., Uluturk, E. 2017. Determination Thomson Litho Ltd., Scotland. p. 203.
of fecundity in the four-spot megrim Zhang, H., Wang, J., Jing, Y. 2024.
Lepidorhombus boscii (Risso, 1810) Larimichthys crocea (large yellow
(Pisces: Scophthalmidae) from the croaker): A bibliometric study. Heliyon,
Aegean Sea. Cahiers de Biologie 10, e37393.
Marine, 58, 213-217. https://doi.org/10.1016/j.heliyon.2024.e
https://doi.org/10.21411/CBM.A.8B20E 37393.
1EB.

Ugrin, N., Paladin, A., Krstulovi¢ Sifner, S.
2023. Fecundity, length at first sexual
maturity and gonadal development
of Lepidorhombus boscii in the eastern

54


https://www.researchgate.net/journal/Cahiers-de-Biologie-Marine-0007-9723?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/Cahiers-de-Biologie-Marine-0007-9723?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.21411/CBM.A.8B20E1EB
http://dx.doi.org/10.21411/CBM.A.8B20E1EB
https://doi.org/10.1016/j.aquaculture.2009.01.002
https://doi.org/10.1016/j.aquaculture.2009.01.002
http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

wbuze 3l sl (Sander [UCIOperca) vuiw gw plo Jiwidgi § S ) Sluo guas duws lio

:dlio &y oloiw! o9
5l oty aww (SANMET UCIOPEICA) vuiw Bgur blo (Jioadys 5 cims) Sloogas dulio .o olyscuSe wp Som ) wd g2ly) wo KB
Falahatkar B., Lovajoo F., Rahmati M., Maknetkhah B. Comparative Analysis of Biological and Reproductive

Characteristics in Wild-Caught and Pond-Reared Pikeperch (Sander lucioperca). Journal of Applied
Ichthyological Research, University of Gonbad Kavous. 2025, 13(1): 40-55.

55



http://dx.doi.org/10.22034/jair.13.1.31
http://jair.gonbad.ac.ir/article-1-920-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-04-21 ]

[ DOI: 10.22034/jair.13.1.31 ]

Comparative Analysis of Biological and Reproductive Characteristics in Wild-Caught
and Pond-Reared Pikeperch (Sander lucioperca)

Bahram Falahatkar™!, Fatemeh Lovajoo!, Mehdi Rahmati?, Bahman Maknetkhah??

! Fisheries Department, Faculty of Natural Resources, University of Guilan, Sowmeh Sara, Guilan, Iran
2 Dr. Yousefpour Marine Fishes Restocking and Genetic Conservation Center, Siahkal, Guilan, Iran

Type:
Original Research Paper

Paper History:
Received: 05-04-2025
Accepted: 21-07- 2025

Corresponding author:
Falahatkar B. Fisheries Department,
Faculty of Natural Resources,
University of Guilan, Sowmeh Sara,
Guilan, Iran

Email:
falahatkar@guilan.ac.ir

Abstract

The current study investigated some biological characteristics of wild-caught
and pond-reared pikeperch (Sander lucioperca) from the Lake behind Aras
Dam. The examined samples were 58 for wild fish and 33 for cultured fish.
Total length, weight, age, gonad weight, condition factor, gonadosomatic index,
hepatosomatic index, visceral index, and reproductive parameters in pikeperch
were measured. The results showed that the mean total length (51.6 + 5.4 cm),
weight (1150.5 * 442.1 g), and condition factor (0.8 = 0.2) were higher in the
pond-reared conditions compared to the wild group. The pikeperch examined
in both wild and pond-reared conditions were in the age range of 2-4 years, with
the 3-year-old age group having the highest percentage in both wild (53%) and
pond-reared (71%) groups. The length-weight relationship in the wild
conditions was determined as W= 0.0047x31%%, R?= 0.7953, and in the pond-
reared conditions as W= 0.0058x3%%* with R?>= 0.6877. Furthermore, the
regression line slope or coefficient 'b' in both conditions was greater than 3,
indicating a positive allometric growth pattern. Gonadosomatic,
viscerosomatic, and hepatosomatic indices in both male and female pikeperch
showed a significant difference between different ages (p < 0.05). The
maximum eggs per gram was found in pond-reared fish with gonad weight 60-
80 g, at 2183 eggs/g. The results also showed that the highest frequency of
oocytes in the stage of I11-1V (32%) was in the pond-reared conditions. Since
the size and growth potential of pikeperch varies in different environmental
conditions, the success of growth and reproduction of this fish in suitable
conditions plays an important role in stock rehabilitation. The results revealed
that wild pikeperch kept in pond-reared conditions have the potential for
reproduction and fry production, making them suitable for this purpose.

Keywords: Allometric growth, Pikeperch, Biological indices, Rearing
condition.
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