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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

AY \\‘4‘0Q@ng:a)k&gr‘nJb‘é)}ﬁ'é}jw):qjx

Oncorhynchus mykiss ols™ w55 (YT 38 Sl g lw 3 dus o
Ao (J39 oy F 9o (M9 p

ru\ﬁﬂ)x dloww “gjﬁx“ o) RS\ (<28 'H) Pl e
VWP iy Bt 0l s 3o IS o8003 ¢ ons s oS> (30t 05,8 -
Ol s cmste S ol ¢ b3 o 5 s mlin o dSCls (20 09 8 -

VA0 St sy YO 12 b VAP (634 123k s b

Oncorhynchus mykiss oLaS™ .55, VT3 b 0868 sladjs s Cabises glaall [tle b gy p Con b anllas oy
fon SV Y els Sis0s,S Ll 03 3 s e (e ¢ el gl Al sk g 51kl Jgb 055 . ploni
,ft)b‘s,ug;ugmmww@u.,wﬁwwpw‘5tﬁ>)\,\;uwu,»@du,b;,?“;}af,ljséﬁfguum
alaly o i 15 3y (555 SLaandS a3 35kl sk & o 5 Sl (sl Al Jsb Sl s (6,5 o510 glac s
.A_&Jav\isd)l:@mak{l)@ﬁ@;fn Olale 348 59 Il 3 cpl s odalie o 8 Ve 500 Olale 55 055 L bl Jgb ls ine
D351 L Obaabe 3 Laadly (S 55 Lal catbls baall (il b 4 S (5 2y Combo 5685587 Olale Sl aintin aalllan ol il
o e La 31 (SG Ll s a4 ol gale 055 Rl L laddly el b i alaly oins OLSS § g g0 nl 5 03 i YL
338 Cgoma g p lalama 55 Al CdS 5 Sl b5l 5 o sllas

.()Lof&:é)L;‘)[Tdﬁcvf\fﬁj})ﬁt@h@%cdlfdjbwua}u g\Aﬂl{wT!‘SM lods”

falahatkar@guilan.ac.ir .(0<) ©Le jlsedgs *


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

Y40 QL‘L.».U¢¢}30Jwgrkadb‘§)}ﬁ§}ﬁw‘,§qfﬁ

s Jal e mal 53 2 00T kS 1 (ST
Pl Al IS 5 Sl Card s 655 p Al 5
53 Laadl il s ol by 0 3 badll Lo st
Pl o Linds b 4 e 5 S e g LS
Goede ) Sl dal g jaseialy cig b iy
e 4 .(and Barton, 1990; Latremouille, 2003
33 el oSG Olse 4 bl Card g oy o s
S e 3,055 beoale ol 5 e L5

Ellis) coul b 8 5135 Jaide b5, Jal 5 5 S
et al., 2002; Turnbull et al., 2005; Huntingford
(et al., 2006; Ashley, 2007

5 Sl claadl Wilesls Ol Calizes Oolallas
Sy 53 g 035 5l Ladll plo s S (22
o8 e 5y 50 Laadl a1 i sl Cadle
sk Ll «(Pelis and McCormick, 2003) & ,8
o Al Cand Bl i gl 53 s
5 b 6l ale Ol s Lesla oSG Ol se
Roque ) 35 e a3 8 155 55 5L a2
Sleslewl ¢ ! 53 .(d’Orbceatel et al., 2009
Ly laadl Consy Bl B3 b g Solu w8 oy,
IS Ale S8 s Jiys 1 b g 5 03508 e 5
S35 a5 DL SSaS 5 e 0 5 03
Hoyle et al., ) Ll bdb Jile b Je s S8
.(2007
S50 5 s pdlioa &S (3L w5 05 Mo
I VIC O P PR FRPTOV
s ann s 534S Jolps a5 g bl Llos god (255
s s 4 s ot badl il sl
(Ellis et al., 2002; North et al., 2006) <! oLl

M

.

4o
23S Coulodys 8 atta g5 4oyl
Laadl ) o (ilisme glaaaT b5, OLale
Ol e Coms Lo gos LaamaT ol 457 5 43 oo okalive
(Latremouille, 2003) 535 s ool dlly jislu 3
3148733,8 o ol ol o il Julg 5 Jlo
North et al., 2006; ) oS, 4z 0155 oo LOT aher

Raque d’Orbcast et al., 2009; Stejskal et al.,
«(Rafatnezhad et al., 2008) T o_as (2011

Wagner ) s - s 6o lae s dlagg,Saws
Lellis and Barrows, ) lis o—eS 5 (et al., 1997
i 535 Jalge ol IS 1 i 0,81 (1997, 2000
aer 53 5l Wl g r 45T s Ladll 4 Sloy T
old) 5 Codl pioman 5 (Ale (ki H15L 5 (g5l
oA AL L Olale &1z 5,8 J1 5 s 3550 a2l
sodd IS Sl e 58 s iy ceds cwnl b
S Sl IS5y g0 Sl (S 35 L9 s Ll50 s
£,

S0 0B IS e (o) Sl oy e
Foan bl el 5 3550 iy s 5 o 8n 3 ale
50T Cadw (als JSCo a0 sl 3l & 5 O ias
53 e Lyl (K558 5 el 4 by )50
Plr ol pl il e 5 (s e S
Condy 53 2lus s s alb SIS ki 5ol
Lacsylmial & 5 b T 31 ladilis 5059  powlio
NIRRT

ol 5 (T plie slads gt s am g
L5 a5 e 5T Y uame 4 o 1L Lo
oslal L;LAMN‘}‘OJLLA‘}V;‘J_:A 9 A

J_?\ )‘ &‘A} o u_f.‘ B ) ol uT )\ Sd e


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

AY cee33 b5, Oncorhynchus mykiss ols” 5.5, VT gladll i lu b awlis

doy s 4 8 )35, el y a5 Jlue
cdub)&e@u)yjlu)}ﬁuﬁopb
D53l ol (i35 05,5 e Liks ga el (OO
w)ﬂ:)yw)_}nwﬁ);r}ffu PRAERN7 LA R

2581

A oSl s § (S 503100
S el g5 a5 S el YF 450 a s
a3 8 ks S5 sles S 5o sl 8
58 b o gt Sl ey Olale Al el 0
SRV S QBT S NG vy (TP e pow
dsb s 005 0,8V CBs L sl Ao e 2 o
A (6,8 o3Il me e ) S8 b OT 3,1kl
S Jsb Sl el dpb 6,8 ol
oI fodhn /) LB L e S i 2le sladlly
Yo 35058 53 paame 5.0 S8) s 5 (6,8
FEPIUL ) S D PR SRS TR iv) FEN Y
oo sises S s AT e SN Sises S

O Jpier) 58513 omin 350 (AL SY 0 8

i b A Ll plis )| ST (5 S o510 o) ST
(Person-Le Ruyet et al., 2007) -y b :B (o

Oncorhynchus ) oleS™ 55, VTJ 35 ale

2 T r Laas 851 (S Ol pm (Mykiss
Sla oo by Caliiee Glagtunm 53 & AL 0 Olgr
o Ol ol 03 25t 0300 sy GBS
VT 55 ol 08 w3 iysp op fote 51 (S5 Olpe
A5 51 ol 425 5520 oS ABL r e Dl 3
L e R et P
Sl 55 AL Yo KM 51 2eS dy o Sl Ol e
Ve KOMT e ol anil b ks s giS = 5o
23 AYL A5 Ol 4 plies S ol ply ol
R T e e
ar$ peed 9 (A3 5 Dode laptnw Sl eslina
el (G50 Sl 2l g plh Ss 5 s
laadl e b g5 1 Oler 3 Slllas SGIL
Do) g Cidinn (o gt 3 LS o5, YT 5
Ll s 55 5 Ol 55 aalllas g5 ol Lol ol 0y
2l 438 85 Dy 5 5558 s sla el
23 Dslite ( S1,5 Ol e 4 a5 by 0 oy ed
0053 Jpb cpoman 5 08U S Ol 5 Lol ot
el 2 me 53 (Fslie sk b Sadlc )
el wlie Ooua L aadllas ool 115,87 13
VT8 ale Cadides Jipazws ¥ sl il
Syt 3 S il Lyl 15 55 0LS K,
Sl g Calises sladl 4 03,0y GlacanT b 25,4

é - B .. . T
338 S S8 5550 (555 03 3dous 43 O

b 95 9 3lge

b3l (>l 9 9 p Bl ( b

SVTU5 Al s 4050 aw canlllan ol s
Oliw g 53 aly OIS Dbl o 3 DL o


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

Y40 QL‘L.».U¢¢}30Jwgrkadb‘§)}ﬁ§}ﬁw‘,§qfﬁ

Nl p 5 s (5ol Sllas 48 5035 P<e/00
5y 50 (LSS T g gl ¢ S 1K2) VY a5 SPSS
D303 slaesls Sl S3 4N 35 15 s
oled 431yl Sl ol ol £ 5 Klie Oy 4 i

sl

el
SlaadS 4 ale 0y 2l 531 L sls ol k]

s Cadises glaadl o310l 5 5 lkul Jsb « 5L
eSO 534S Sl Jl 53 ol il oo il 53 U gane
5 Sla) o5 Gl oIl ) asia G55 andS
(Y Jpda) i odalin (g )ls sme oMt (oK

Sl Sis a5 badl Lesls 4wl
seu by esla 5SS s yls gae OVl s g 1 OLIS
Jolas 513 0Lz DF/SL as Ui dwlie (¥ Jgu)
33 05,5 30T JSlus 5¥09 Sis05 8 30T
VFR/SL esl_i ;)5 .(P<+/+0) 5,l5 55 >5¥%+Q
2l LSt odalind:g oy, S 53 liie Jila>
55 Lal dP</08) 350 ls gme CoMast| (g1l aey S
Jolas 5 Ve 0 g oy S 45 0T Slu> VFLISL asls
Cs | L(P</+8) 15 8 odalice 800 05 5 45 OT
PFL/SL s PFRISL Laslé o yas 53 (5,05 s
02 Ld Ol o eS (P> /0 0) At sl e
Glols 48 as ¢, e5lu100g S3se5,85 ,> AF/SL
(P<e/00) 540 Laoy 8 e U g ls ime CoDast|
sY0 S3s03,5 »3CFISL Lastla Ol S0
ol 5 6 S MOl Ferg s es,S 5o 0T Jilas
(P</o0) 4 5

351kl J3b 5 055 Glon Ol ) (o S5ke 1) Jger

A:JLEA })}A QL:ALA
Jsb 05 £
@ 59 EINES
(cm) 5,16k 37)
Ve /AEN/Y YV/# £ YNV Yoo Y.
\F/fE Y O /F LY/ Yf o
WAL Y AERVAE==A 74 ¢ Y.r Voo

YA&/AE VA AN £ Y Y 2 \EE

Cadw Ll Ol e 4 bl ile b b T
oL s Person-Le Ruyet iy, o b 5l sl
525 Ld dculous .5 S 5 i 3,4 (Y0V)
o = dsep ok SN RFD Laadb Jp b
s 8
RFICL) = (dl J b/ ale sybikal Jsb) x Vo s

Sobol ol 9 4 o8
500 o) s ls adS (S eI Sl ey
(RFD §u5 o 31001 & bl o 51051 cons dasl gy acwloes
9 b S AICSIN sl Ao s O o 4 (laosls |
Kolmogorov — & 43T v s LaoT 0565 Jbs 5
e caalsl 53,05 5 15 b5l 5, 4e Smirnov
D331 G b 3l edid oo slmesls il ly Kan
03 5 Jls i 5 Olisabsl 5 ey 123 5 s plosl Levene
s 4 b e sl el il sl (Kan 5 Laesls
e 3550 (ANOVA) 6 b oSL byl 3JUT
O3 ime S 3 gy Doy o 53 5 L S 3
oy 30 TUKEY Cms 3 b 51 Lo s S s acmlie
0553 dsb ot (Sros dlatly ot g Ly
Pearson  Kees o -5 3l Laadl 031001 L alo
ouuﬁfj_ﬁjjbé‘)‘}@mck_w.uoéul_m\


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

4y cee33 b5, Oncorhynchus mykiss ols” 5.5, VT gladll i lu b awlis

& bosls . Caliben 335 slaawdS 55 0S50, VT U5 oale Caliee sladl (555 2 o (5,5 0511 Sluadedn ke ¥ J gk
Lloks Ol Jbre Sl il £ o Kile ) s

oS L ! e L
s okl sk s b Al el
2 g;...u\) o ;"“") o
(9) (cm) (mm) ) ) (mm) (mm)
(mm) (mm) (mm) (mm)
Y. Ve /AE VY INAERT VMENVD NN EANNY S VWA NWWAENE O VeAENS WNEE YN
o MAE-RIA A2 WV WENYS NN ENE N/FEVA O ENVA YYAE YN
Yoo WAL oY \Y/4 £ 0/0 W/ZENS WAL VA NNFEND VAL NYE O WWAENA L YVAEYA
Foo Ya/AE /A YV/o£0 YASEY/E  YAYEYN O OYYNEYA FYFEY Ya £ /Y YV/Y £ 4

Calites S35 slaawdS 55 OleS &;3) YT U5 ale 53 5,lkkul Jsb o ‘54,:?05\.\31 cdl b as i anslae ¥ J g

(@) s &S DF/SL VFR/SL VFL/SL PFR/SL PFL/SL AF/SL CF/SL
Y. £/4 + Y/F¢ LV ERY 4/ £ /80P RERTAt RERYx IER e WAER s
o e LYAESL q/y £ \¢ VA Ve AED q/f £ y/¥0 10/ £ VP
Voo V/Yi\’/‘\b QA £ /AR Vo £ /48 Yo/ AE Y AR VAR==RY/N Vo/vE /48 \b/?i\’b
Foo q/v + y/AR 4/ £1/12 a0\ VAR F Ye/q £/ ERVS \Y/0 £ ¥©

AUAF (Lo glarw b PFL (ol gl AL PR (Lo oS5 L VL conl) (oK Al VFR (22 4l DF olikeal J5b :SL

& A.SL CF ‘o"f“

Qwu_.iJGYTJJS@LAGAJ?Y' @j}a_g‘}?)}a-\ﬁkg‘}:aj‘uqu‘;&u6\.&?[&&:{@}&)?)&{\})*J}.\?

Jb bk bk dbdb dbdb dbdb b Jsb el
o 4l A e Gl Cwly Gl G WS Sl WS ai dll PPN
I\OA* Yy JYYA YA AN WALV Yiad b 053
evs AR e ey 5 Jeed -/0¥4 e
AR\ YA YFOHH VAR K VAL AR o AN s L dsb
AR AR AR AR AR VERZ /YA
Wtk YA /085 /PN YV YFR e Al Jsb
R R YIEX YIEX) R /e
V00 RNV IOYE* Yy YR o Gl AL b
R YIEX) e R /e
VAN CEYEE YYET YAl gl L b
/e e R /ey
EPRE NG AV o oS AL b
e s AT
/YOA® AL/ Sy oS5l I b
/e YA
s SV
«/88A

.M;@ouul),l;@”ibl,:)\cb@ﬁg;.x;,(r)@og:u_h{;,ﬁ);@‘m;.u
./'\)b@”’cl‘“‘)’w

A )‘.)kslsucla.w).: *


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

Y40 Ql:wa.l:‘C}:a)w‘rhaJLw‘L;)}ﬁL;}:Tw‘,:qf:}

Yoo olab s 5 (0 Jsdar) o3 L L 055 0 5
Sols e BLI 6yls o e I L 035 00 S
o311 53 (gols gme LT aSST Jls o Jgutr) 0355
s edalie o S Fre Olaale 53 055 b ladlly S

Y Jgu>)

ay

Ol 55 Caltee Slaoy £ 55 g S5 Laily

03 ol eadls 055 b Laadl o1l s e bLS )
o= bty e S P Gla s 3 Sl Jl
Yo oloale yo sy i 03 5 oSS L L Ojs
13 e LU (oS s g UL 05 e S
B+ Olabe )3 &8 ol I 5 ol (F Jgds) il

QLJJ&)GVTJ}@L&@;D' @j‘ga‘gﬁ)sam‘sﬁfaj‘umg__'al:&u‘sbu&udﬁ@ﬂ;)Ja{b‘):bJ}Jq-

db dbd dude dbdl dudd dLdb Job Jsb el
o 4l A e Gl Culy Gl G oS Sl WS sk 4l ERIRHE
VAN AN VS VALTR Tialhe oyaye VY YV 03
AV AR AR ey e AR RN AR
Walade VY AR Y AaN AT AVS o AL db
AR AR «/+8) vy TR as /AD ey
EYES RN CIYAS OV Yy Wiadhe e Al Jsb
AR AR AR AR e e
WAal OYVE CPPYE YFOTE PN o Gl AL b
s YIEX YIEX) R VY4
YAV Vo A o 175 5} SO PP A A
TARR AR e e
EPYEE YAF Al Yo o S AL b
VARN ARK R
VYA EYY Sy oS b b
R R
YOV sy b J b
/e

..m@'uusb,l;gu‘bu,\clmg;y_g>.x;,(r)6§~.wal}:pqi>,ﬁ,>‘_¢wm;

o/ )l:wc]b’,): ok

00 3 e o 537


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

v cee33 b5, Oncorhynchus mykiss ols” 5.5, VT gladll i lu b awlis
OLS o5, YT ale o V00 S35 05,5 55 o (6,8 03Il Caliien la o ls (o Ggmn £ 5 Lty 19 sl
Jsb dbdsb dbdb dudsb dbdb dbdb Jsb Jsb ol
R A e Gl Culy i car WS Sy WS 2k dll PPN
AN VA ALY A ALAN YN /YYRE ALCA /TN 333
e L YRR e Ry /e e e
Wian YVEE Wird e < /OFF /YA /PYE EEAT s AL dsb
yay Ve e Ry /e e e
+/DOF* /BVR*F < /OMTF /bFO™ DALS AN e Al dsb
Ve e Ry /e e e
INEPE PENT < JOAFT CYPYE OV o Gl AL sk
e /e Ry e e
Widid Vi AN SRl Gl AL b
/e Ry e VAR
VAN PPN ST WS Al b
Ry e e
CVEE SROAT il WS AL b
e ey
VAR TP N
R
.J.A:JaQL‘:.JD):&»L\,JJ&.«&Q:J&,(I’)L;L...‘.‘.n;)l}f sy a s oYlosae
o/ J‘J@Mch.ﬂ‘)}m* ~/~OJ|>&5‘.ucla.~)>*
OLS” 55, YT ale o S Frr S35 05,8 3 ol (5, o3l Ciakiben (o yasLi pm Sgem S 2l g, V Jglr
Jb o dbde dbdd dude dbdd dudb b b e
o 4L A o Gl Culy Gl oS Sy WS 2k dl 5l
AR AT /104 ey — /Y — /YT N AR 853
INFF /4% /XY /A ¥iand e /BN AR
< /FOAT WAl /EAFE W7 /Y4 /050 — /N0 o> AL dsb
e AL e ey /¥ AL /Y
VO < /FAY < /FYF Wit i ooy /¥ e AL sk
ey e ey /A < /AAs /200
PY < /B00** Vials Viald AN o Gl L Jsb
e e AL /¥ LY
Wit o ALY WARY4 /A Coly Gl Al Jsb
ey /o FA «/+8A Yiats
A —e/e /Y o (oS AL Uk
e A VA
AL AN Sl (oS L g
Vials WAYas
/VFA st AL J b
YOV

a3 gn O3 1)l gime B o 2l 3 5 () Soon Ol Cir3y 2 55 2Vl se

AR IS EYSEy cla“ Br R

A Jbgs""“cl“‘“)’%


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

Y40 QL‘L.».U¢¢}30Jwgrkadb‘§)}ﬁ§}ﬁw‘,§qfﬁ

G 5 (o land S5 gla el )y Loy S ST
53 Gl Bl N 1 s b oy 15 e T
Ll s s el s db Jle 3 oS cul S
OT s 5 358 on odalive Lagas j3 )l (laigs
N ] c‘iﬁ 25 ol slasls; Y e
S e Lasae o a8 Sl s en
350 oo S8 (S50 absl s ol el
& 0T 3l eslial andl 4S5 8 o 5l 5 oslizul
2l bawlas oo Al Codlw Canby Ll
el 5 sl addllas s el S badlly
S A odalie SYL OG5 L Olale 5o (an b Ll 0
LiL LSl s Wil e B oks S350 L
S350 oYL laeST 5 51 Ol I (65l
Ales ;S gl )l (e Laadl Conds 5 st L
Miller et al., 1995; Winfree et al., 1998; )
0L 48 asin Cde Ll «(North et al., 2006
055U sl Ladl Gyl oS5 i il oins
Sl else 51ty oo 5wl ouis 5,18
s 23 40 Ol (r (057 s €5 )3 Ladll
bl s sladaly slae s b ale 03
L orle (B85 58w f o bppn bl b 035
52T by oS (s i (b s Bl
Abbott and Dill, 1985; ) 5,5 o ,Lal Jsie Julse

Kindschi, 1987; Bosakowski and Wagner,
(1994, 1995

GlaeST 5 53 ity Al el Olie 035 oy

S 55 5 (Ale it sl s 4 Ul 5 e YU
Olos il 2iy 3Lal U 5 o lg o
LS o 5 p Come 53 35 oabe 0511 O3

QL:ALAVJ.}‘J_&; MJQOL:ALA&:{)J ‘5.«..}.-\.@5)\:;)

af

o

Glaadl b b gs)y o ol alles il
sl 0L Calizes 01551 L YT U558 Oloale s Caledes
S0 Gises S Obale p3 (sl oy i
Olale 53 o5 Al )3 oo 3 skes Lol 0l otalie
SSUE Jolss s Ho osbonodys 0 SFe
53 Calitee slaadl 5o T 55 0 s Al S 0
38 gl

OL o Co e s o 0L Caditee Olallas
5 i Laadl 031001 i o Sl 5 e T (YL
53 0Lalesl3T Calies (slaes 5 55 3550 ol 5 sk
Latremouille, ) coulous i35 e Jol o
.(2003; Pelis and McCormick, 2003; Person-Le
Ale g9, (Y++4) 0l,LSea 5d’Orbeastel anilas
1A T (555 g e 33 53 oS K, YTJ 5
sy 3 Sl Al (oo el 5l Ol at ke
4 bsse M\ijo:ﬁ}JMJ\mMﬁ
2T sl s S 5 05 Sl 3550
Il T odas e LalT il ke 0
Slam b josllas Sy 5 oS5 o a ) 2iy
52T Ol o Zo s an )y slanl T o 3
533l Olis LaoT Els il ale s Sl
P2 sl e 5> OT kS Lyl 2 oS5 50
%ﬁ)@uu):fﬂo&sﬁralﬁw 93
S5 0 (JsB B de s (gl 5 2y Sladl
S il g Ll 5,8 Las Ulg e YU sl
sdalie YUy oST1,5 55 J gomn s ity Al o
(Ellis et al., 2002) 42 Aal -

A ) IS e 5 ST (S
(Y++4) 01, 5 d’Orbeastel .aib 108 31 adl


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

0 cee33 b5, Oncorhynchus mykiss ols” 5.5, VT gladll i lu b awlis

T il 530 Y5 5SS Wlasls olas Slallas
30 LT (6,8 513 Joes Sl sladly 2l 3
O Cakidme 7 shon Ly ulad 42 03 2 e 5 O
S s ol (Turnbull et al., 1998) ol 55
3 aallln 5550 Olale 3 ol Lo oS Cl
Shas i odys laaw glaadl )3 ol G
5 s O3l 035 68 5 4y 015 e OT LY
.sja;ajwlojuuﬁxgvf\;

Cogr el sl e la 5l S bl T
Sl 3355 o D pmme Al LDl Londy &5 )
Glr sy s pols Ol 4o 5LS 0T e
ol sl s oy a4 W sl s A Le5T
) 85 Ol e 4 g 03 g eslial BB by
i ple iS5 i oLyl s el
2 erls ol oS Coul S w s adl s 5
palhe L) La esla 5, g S ejlsl LS
5 melin Sl 15 0 (055 S5 5 U35 ,55
e ES 53 3 2 o Olale Comd g 5 035 LSl
S P 5 0 Shas 5 Cadl i ol 1y (s
slalamalyss s dole WSas ogdbe 4o as
awslis g (Hoyle et al., 2007) Jab s Jandl giws
Asl Laadly 5l b odias 0L 45 (5 slaas L
ol &l 3ol m) @b Sl Ll 5
Alad et BB 5 fged 55 sk o1 3

Jsb s o csln ot adllles 0l il
Cbr 5 SIS L Obaale 355 51 ¢ hys g 0593
PYSNUPPURE LI JE T E PN B
23 (6 e sl b 5 T coy95 cpl dsb s b
il ol 355 e sdalie gabe 035 iyl 5l b Ladll

b s o la 6,5 ol 5 oLl &S sls Ol

Cenl Jb= 55 ol (Adams et al., 2007) 52 e
3008 ol 2 LDF/SL jesla sl asllls 5 &S
Ple ol o515 0T s 87 ol 2l ale J b
T RSN S

el i ey ol LY 51 S
O3es 53 (61K i Olaj o ¢ YL O
G 5 s 009 b ar ool i)
o 51 SEUE Jolse (8,0 53 (Al 3L iy
(5 03 a8 s Laeylss L i 5,55
oL 3 oL Lyl olaale plu 3,55
055 Jelse 5 55 p laale b 5 ,el8 5 i
L Bl 43 o gas 4 g gb e pl 3,8 o0 )13
Ao odalin ol anllls j> e

slgis (Y+49) 0l,LSa 5 d’Orbeastel axllas
5035 7 T Js 4 568 55 0lale Cl 03 S
2la U 6,28 pled Sl oK S gl e
Sl 22l 4 e L5 a5 LBl 42l OLale
a3 Olale e il 3 52 L
o LT ol @93le & L o Jomeia | (6 20
5 oSt Gdl o e 53 ol anllls ) -5l
D3 R (T

aS Sl Y50 e S0 10e ClS 5SS
a5 3 o 1) sl Cudl 5 i Ll 5 e
3555 P 53 oo Ly s ple D) g
Slads w3 a4 LaoT Sl 5 b ale
5 el ol 45 3L il il sl
53,8 oo 5 Sl L p 6 il S
o Ll g5 g0 03lanul 5 90 0, 03 90 eV imman
T 5 4 56 DS S sl 5 (S 5d SlacanT
55 dl o


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

Y40 QL‘L.».U¢¢}30Jwgrkadb‘§)}ﬁ§}ﬁw‘,§qfﬁ

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

welfare in farmed rainbow trout. Journal of
Fish Biology, 61, 493-531.

Goede, R.W., Barton, B.A., 1990. Organismic
indices and an autopsy-based assessment as
indicators of health and condition of fish. In:
Adams, S.M. (ed). Biological Indicators of
Stress in Fish. American Fisheries Society.
Symposium 8. Bethesda, Maryland, 93-108.
Hoyle, 1., Oidtmann, B., Ellis, T., Turnbull, J.,
North, B., Nikolaidis, J., Knowles, T.G., 2007.
A validated macroscopic key to assess fin
damage in farmed rainbow  trout
(Oncorhynchus mykiss). Aquaculture, 270,
142-148.

Huntingford, F.A., Adams, C.E., Braithwaite,
V.A., Kadri, S., Pottinger, T.G., Sandoe, P.,
Turnbull, J.F., 2006. Current issues in fish
welfare. Journal of Fish Biology, 68, 332-372.
Kindschi, G.A., 1987. Method for quantifying
degree of fin erosion. Progressive Fish-
Culturist, 49, 314-315.

Latremouille, D.N., 2003. Fin erosion in
aquaculture and natural environments. Reviews
in Fisheries Sciences, 11, 315-335.

Lellis, W.A., Barrows, F.T., 1997. The effect
of diet on dorsal fin erosion in steelhead trout
(Oncorhynchus  mykiss). Aquaculture, 156,
229-240.

Lellis, W.A., Barrows, F.T., 2000. Effect of
dietary ingredient substitution on dorsal fin
erosion of steelhead. North American Journal
of Aquaculture, 62, 135-138.

Miller, S.A., Wagner, E.J., Bosakowski, T.,
1995. Performance and oxygen consumption of
rainbow trout reared at two densities in
raceways with oxygen supplementation.
Progressive Fish-Culturist, 57, 206-212.

North, B., Turnbull, J., Ellis, T., Porter, M,
Migaud, H., Bron, J., Bromage, N., 2006. The
impact of stocking density on the welfare of
rainbow  trout  (Oncorhynchus  mykiss).
Aquaculture, 255, 466-479.

Pelis, R.M., McCormick, S.D., 2003. Fin
development in stream- and hatchery-reared
Atlantic salmon. Aquaculture, 220, 525-536.
Person-Le Ruyet, J., Le Bayon, N., Gros, S.,
2007. How to assess fin damage in rainbow
trout, Oncorhynchus mykiss. Aquatic Living
Resources, 20, 191-195.

Rafatnezhad, S., Falahatkar, B., Tolouei, M.H.,
2008. Effects of stocking density on
hematological, growth indices and fin erosion
of great sturgeon (Huso huso) juveniles.
Aquaculture Research, 39, 1506-1513.
Stejskal, V., Policar, T., K¥istan, J., Kouril, J.,
Hamaéckova, J., 2011. Fin condition in

AV

L;\J_:Q}AJS‘&QWL@J-:&}%’)MJZJJ
Al b ol 3B es s OB s 355 5 phioes
D ¢ S L5 a1y 450 S5 055 Olale

sl B obsl s, e gk LG s

G1 =

Pl s #ol5e Ol pte Sleses (5580
o2l 055N U G o plowl )3 oS o
i S 5 gas

&b

1. Abbott, J.C., Dill, L.M., 1985. Patterns of
aggressive attack in juvenile steelhead trout
(Salmo gairdneri). Canadian Journal of
Fisheries and Aquatic Sciences, 42, 1702-
1706.

2. Adams, C.E., Turnbull, J.F., Bell, A., Bron,
J.E., Huntingford, F.A., 2007. Multiple
determinants of welfare in farmed fish:
stocking density, disturbance, and aggression
in Atlantic salmon (Salmo salar). Canadian
Journal of Fisheries and Aquatic Sciences, 64,
336-344.

3. Ashley, P.J., 2007. Fish welfare: current issues
in aquaculture. Applied Animal Behavior
Science, 104, 199-235.

4. Bosakowski, T., Wagner, E.J., 1994.
Assessment of fin erosion by comparison of
relative fin length in hatchery and wild trout in
Utah. Canadian Journal of Fisheries and
Aquatic Sciences, 51, 636-641.

5. Bosakowski, T., Wagner, E.J., 1995.
Experimental use of cobble substrates in
concrete raceways for improving fin condition
of cutthroat (Oncorhynchus clarki) and
rainbow trout (O. mykiss). Aquaculture, 130,
159-165.

6. d’Orbcastel, E.R., Person-Le Ruyet, J., Le
Bayon, N., Blancheton, J.P.,, 2009.
Comparative growth and welfare in rainbow
trout reared in recirculating and flow through
rearing systems. Aquacultural Engineering, 40,
79-86.

7. Ellis, T., North, B., Scott, A.P., Bromage,
N.R., Porter, M., Gadd, D., 2002. The
relationship between stocking density and


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html

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

[ DOR: 20.1001.1.23223545.1395.10.2.8.0 ]

av

23.

cee33 b5, Oncorhynchus mykiss ols” 5.5, VT gladll i lu b awlis

hematology, hatchery  performance, fin
Erosion, and general health and condition. The
Progressive Fish-Culturist, 59, 173-187.
Winfree, R.A., Kindschi, G.A., Shaw, H.T.,
1998. Elevated water temperature, crowding,
and food deprivation accelerate fin erosion in
juvenile steelhead. The Progressive Fish-
Culturist, 60, 192-199.

21.

22.

intensively cultured Eurasian perch (Perca
fluviatilis). Folia Zoologia, 60, 122-128.
Turnbull, J., Bell, A., Adams, C., Bron, J.,
Huntingford, F., 2005. Stocking density and
welfare of cage farmed Atlantic salmon:
application of multivariate analysis.
Aquaculture, 243, 121-132.

Wagner, E.J., Jeppesen, T., Arndt, R,
Routledge, M.D., Bradwisch, Q., 1997. Effects
of rearing density upon cutthroat trout


https://dor.isc.ac/dor/20.1001.1.23223545.1395.10.2.8.0
https://aqudev.liau.ac.ir/article-1-396-en.html
http://www.tcpdf.org

