[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

a) \Y’\A}y_g4¢yo)u4ra=}:wJbgéuﬁé}ﬁw}:&qu

(B AR £ 4 c@l&fwﬁﬁ 0393 Ok QM;}&,’TQ)‘P @)oﬁi}'
Cichlasoma ) (s 545 Mo Blo 95Y (Tl 9 aby 211
(nigrofasciatum

\ - \ . i\ . = (-
SO § o ¢ él&uw‘* 6amwgdfbxh
Q‘J‘.’.‘ ‘Q)))'K ‘LSA)Lﬂ‘ :‘)T a\i.i}‘: ‘Q)))'K .k:-‘) ‘éﬁj';,a‘: omb GQ\.iJJT &\A &)L&:{ K g;.&‘.k@.r ejjff\

VWAMYNA 5 dy @JU W’\V/\\/W’:g;.éb_).s'c_)li

S Al 5 ) Ol b i g8 Ol (Ol sSUl 0593 b T Sl a3 1 (g shie 4 B LT ol

w53 YYYF gles 5L 5l LD sC B A W 0laleos 5 sler s laptalesT s il J1SS 53 L (5,558 Mo slas )Y
G0 035 3 g Sy el 1SS 3L 5318 Sle am 3 YAY 551 8 Sle a3 Y9-YA 1S Sle 4 ys YE-YP0 51 E sl
gawéu,ﬂ&g,\muﬁ;tﬁuuwt:ur;,;me.:U;)u}mmz&uﬁ)l,ﬁ,;uuyt:;,,,u,a
walslola sz ods 4 gy iy, .38 Jateie odiix glas,¥ ole 51w b il aelsl Jliom s (15 e (93 S5 SLS
Lo y3 6035 Sl Aoy o i s ST 0ls 0L gl i S 13 5beT s 5 4 o 3 5m oukeT s 4 (sla 0303 0Lk s 5 3L
Obale 53 lagyY (Failesl Olse 5 28 055 doys o ity Wles s (D o3 ) glos slas 0p Vb Loss o039 by 555 5 450, A3
e Olej Sods ‘d_uf{._;,; Obej ey oo Sl 5T Lo cplply s oualice 515 o am 53 Y9-YA Gl 5ls b C o 8
G 5 iy G o by (51 8T s el 42805 (65558 e slas,Y (SHlL 5 Al gla) ST6 o355 4wS
oujgu,u;,&ufv_s.;U,;J,b,u;oﬁ;ugu@wwu@w..@ﬁ@,uq.‘w C,,.:,d_ufvsaoujc;.u
038 4 b bt 438 5T o s B N3y 615 san aaly lag)Y SEls 5 bes 5 iy LIS 5l 503, 4SSl
ot 25 Cog, Sy by ieeyss slesl yo by (Swlejl dwys o 5V 0 3ld Ol e Qif'*-{‘@ufr*" o) YL A
—\'/\L;LA:)JUA})Y6)€.Ub)LiiQ\}:AJJJVL{)Lav.édéul)\kﬁajbfauj)y&ufﬁwjbd%&JA{49.-}5\{%;

b o bos opl 6588 WMo ol S5 (g Los o g vy oo i LI BLsI Y

(S8 Ao 3)Y by LIS (ol 4085 (LS (3 Ol dles 1 SulST Dileds”

Golchinalireza@yahoo.com .(0<) o1Ke jlseugs *


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

\\“\/\}_.;_li‘fya)u‘r»>}rwdb‘5)jﬁ‘527wj&‘gf:.}

Ol Sl ez o 3L b osn T o AL
355 Olale SWlejl 5 sy 65y 2 5556 oyl
5 S Les .(Brett and Groves, 1979) s,

sla (._.“:;&,. S ol u S b, gST6
b 45T o S b el (ales (S5 5
o gls Sl ST 11 G b 1 ST
3OS gla S 5 edn gl o 5T SuS
Hochachka ) us™ oo cled Jobow 7 sl 55 (g5l
(reis abay i~ o 5 Le> (@nd Somero, 1984
s 3le Oy glas Shas L 5 iy 0lae Ole
) (Prosser, 1991) 552 os ads 5 14 O s
@ 02,y 4w Ol 5 A G bl sSt
L) Sy g ped e s 1AE O e Sl S
6 e dals 3 Las a8 Slaj .o )i o 506 Olabe
Sl 5o dhy g 1A o e (il m\:)lgwl
2oL S YL o e atals s les (131G 5 b e
o odaline Wiy olae js gbdd ials oy
.Jobling, 1997; McCarthy et al., 1999) 55,5
B Sls s ge S5 ol e oled 53 Les Sl I
Slas &5 o3l Ol sdaze (sla gw )y AEL o0 Coar]
A Wl e 9sY i damee (Sles 5 0 el S
Sk 4y s 1,8 U s ) Olale oSG
o 5o YL (sLales 3 La o505 0 gy SS
Calvo and ) s 53 oo LiS 5 Olej & Oism

Johnston, 1992; Vieira and Johnston,1996)
.(Johnston et al., 1998; Galloway et al., 1999

Oloale Al 5 ()l i 7,5 (03, 4SS
13 A8 1 e Olej e 4SS5k 4l g

Wl aly e 58 5 Les 4 Lt i

qy

4o

A1 s 3y 6oL s S Lk 5
G b 3 0Ll (S i L 0 Mo 55 5 p 3
Wy 0T 5l ales sla sl gl Conl il 5 22
95y 2S5 5t T 25 0Ll L
03 5Lt Ly o S 1 05 5 IS o5 05,8
5 s (Osteichteyes) gl gl Olals o3 3l oddome
Olale (o4 w aruly aul, s Actinopterygii s,
oSG Ol gie 4 eslgls ol sl . (Perciformes)
3ol S el Ol 0 g oSS 51 a4 50
b G ¢35 5 25 (5 sle 6 by e sla S
68 5 B (S5d Sl ks 5 byl Ly 13 5o
S Ao 35 b e e (S Se sk 4 LA )
0352 s N S 0SB oIl s S e
Cichlasoma ) s 5,55 LMonew 3l L5 le
«(Astronotus Ocellatus ) ,\.! «(nigrofasciatum
J—=T 5 (Symphysodon  discus) .S—s>
o ddoews o 5l 5l Olale (Pterophyllum scalare
Aten &1, KE A gy (G135 s A5l
01 o, oLy el gl al 5p 5 Kos o Ll
OYAY Olsei) Conl o sl gl ol sla i i
T 0 JSC 5 it Lo e b 0S5 55751 LT o 1!
(USs (S55) ol wlgmal 5 355655 5 oy S5 51
Ghols 5 ah Vg ame LT oty adl ol & line
QOYVE Olsei) bl (o p 5 5 o laplass
Aol gr gr sl (5T 0533 Olale JulSS sl Sl e
ol Olals o 2l 5 i) (5355 puliens ysb 4 &
Sla,y g6 Ola 53 el HIEE 5T Lasly 5 ol )
Oloabs domy (Shilejl 5 Ly S5, IS5 0 oope

o 3 ST o 5 e 5 SO o sl IS 5


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

L

9 = ot lales Ol J1 pwy p v aa ¥ S
JIBN) SPRCHECHIS | IRCHIFR U IE DI CARNEY
ain 5 35 Sy ST LYY S¥ YA TS
3055 B8 3 oy p Sy 5e SLasleg G S 3 8
GoLaT Jls ime Dl andS” Oloale a5 O J b
Ldsb s 055 RIB o i S osb 4 )13 5
S Kslu a3 ¥ gles bl s 4alS” Olale do
o b Ol e )3 (GHl5 ae OS] ioman  zils
035 SRl do)s o3 s Ay o b o1IE s
SBbsk 5 Slr o s ailisy glas i O
ssbie 4 15 M) 0L 5 (I i outaliee
(O3l 550 0593 Ik ST Sl a3 1 g 5
S L3k 5 Ay Ol ol i pa 8 Ol
Cadizen (glos aw 53 Sl ale Wl slay,Y
L Oless 53 b o35 05l 5851 Ol j oo o7 Bl )
Las,Y 05s b odalive 5 5 slo amys Yo/ glos
Lo 05,5 s 1y (ime (solaT OO SRS P
QK g Ole) o2 5 mly Gepes IS 0L
VO Gl b p s g auag,y js o=
.aﬁs\;éu@)s\"/b
5 ST OLal sl ¢ 55 5 ola 4 e 5 L
Sl S U 5w 35w 5 Olg 5 LT Sl eslinal
LT 555 53 el Dlados 5 Slalllas Olale (!
S Y ISP W C PRPRE™ I SRS
(s 5SS 5 00 Glir ale 5 Slados
G () 53l 58 K5 Ll o5 Olale 5
" ey Jsb » ol am s Jlowl ol aw
,v\_;,&\,tj%g,t_;g;w@rm&t_f
S5m0 &5 0555 o b 5,¥ (Saslejl

3,8 N p sy

ﬁ)l&kﬂiﬁt}&)ﬁ‘@&fvﬁon;QLA)'Q.\AJ{%JTQ)‘FA?)JJ;;U

= S AT Jdzme bl j3 48T Sl 68 5 Sy
o dis e e 51y jay L (b s g S
) S B tas sla 68 5368 Jo 3 Lipd 0
Aalomily Jsb 4 595 S5 g ol (Ko Ol ke
Ly o oles Ol a5 (Gisbert et al., 2004)
OLej oo e o35 6l Ol e 695 = 635 &l )
s (Laurel and Bradbury, 2006) 5wl SOl
Bradbury et ) Ls 0T S5 5t le 65, » cpmer
Colg s aS gysk Las,¥ Sulejl 5 @l 2010
215 (L pd Cma S5 5 (AL 0Ll 4 s
Calises slag S Ol &5 561 .(Houde, 2008)
S35 2 Lo Olpl (qy 2 D90 3013 5 205 Olale
bol.,auq_l:sw&uu,f,;ol.:au,ﬂ}r_;a
51 o= Les (Pena et al., 2010) s5Lu o ,IaT
S Dl OLej 5 gy a5 LS o5
4 Sl F g0 Olale A 5 ()l 4 A8 p 0 )
auds 4 s g dss e Ol Sde S5, 5b
G 53 il il (Ao 58 s los 4 (s
(Y4F) OLLSKen 5 Ol e Lo ot oLl
S e g5 5 S 3 Jol e lajley
Lol e (55 S €Sis 535y 5 Lad )T ST
YAV los Ll 5w 3 5 Lad )T S G
335 Ly 5 Aty 55 s 31,8 (Bl a3 ¥
AT a0 Ol La 4l s Sy oaloa 5
ad b 01l g5 () 035 5 Jsb Dl ki 5SSl
e 5ol Ko a5 ¥ gl Jld 4 by o ale
St iy S Lol s LT > o
a3 YW gles jlad 4 by e 0T i 5 aid jo g
5330 L, T g8 G glie 5 51 sl

Q(\Yﬂ\)é&ﬁ;\jdwbjgﬁ;w)j


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

\\“\/\}_.;_li‘fya)u‘r»>}rwdb‘5)jﬁ‘527wj&‘gf:.}

W olage g (23,55 350 (o p gmled
23S ol e (A gn o 23 8 plonil oS
osliwl STPH 5 &yl o dom y3 )y 5 g OLIT
I eyl slaaals 53 La el ol ol b
55 0Laj B a psu ol ST 03 87 O ko Slkas 5, S
Ve ol e L LSS Cele FA 2 6,
g byl 5s s 5l e il aslsl OT 1 s s
=5 0l S g S8 sl ol e
Slabs Sl 4 (5305 (035 5 238 el (65
Celw YF 55 L% an 5 Lb oyl pllge as lie
s b5 s 055 03, 5 (6,8 sl sl
=035 ) ey Sl P U 0T 05,57 0 sk Dl
0L 5l gy Zola P60 e 23 S5 el o128
o,k , L L Las azils &5 eSS s P,
K i sl by i o3 5l sl
OjaST s oor L L 05 0L 2 b s g (il
T s L VL) S s s e Sl
Cgr b OT 5T 0T Sle o, Codo plly 05 S
g ayN 0o, Sl ) il s Sluls s
ST 03,5 Ot Dles pll30 035 ol 5l g
Celw YF 18 o 55 Ve Ol an 0T ol 4y b
35— (Gisbert and Williot, 1997) = § oL
SO eSS 4 V.&JJS:\.\;JL})LQ_&LSJ'_UV&J
WU L oS g b dlioms )13 2 88 50
Foa i slag)¥ pdsl edalin 51 sy Cslw
sl slag,¥ olg slia U Cosl anlsl Celu
2158 o5 IS Ol s S ] 33,8 et
5 M o3 ST D A B e
gt S a3 La o5 sl sl Sy 4 s8
LS 5 o s Calisen (sl e amlie Cgr

a¥

b w9y 93Mg0
QA_»J_E;')TQJJ}A_?):J;‘UG.UJ{C,@?
LS (b i g8 QLS ey Ol
A3 5058 Ao ale 5 ¥ (Silesl 5 )
GSS6 ¢SS S W ge Olale s oslinul W ge  ale sue
o s (Kas s s g eds Ol 2o
5 U5 0k, wiis 5 OT caiS s 511, gl
VUL 0T s (Sipopd S et (Ko
853 3 o OLSS (oo f 5k 1 050ke 457 55 Sale
A o b o 4 S g kils S5 Lt
b Momwr Sl 1 G 0595 Jgb 53 6 5555
oS 3555 5 ez (G55 0 S canil B gy 1B
oy 6L¢JTQ}QQI>|5)3 w0 s s eslizul LT
LT (U 05 S 00t (o5 51 b ol en
Ao 3 e L o okl 5 e OT (6580 o5
St Sl skate oy A eslital 4wl B )le gy (55
2 b S5 ¢ s S (e e
31,8 Bl az s 5 OV L olas aals Sl
YE LYY Ol 4y (A) sl 09,5 s eslil
UY\CQ)lj_s-A:'-)b(B)r)ba)ﬁ.blf&bd}-).s
Y8 Sl 453 (C) g 05 551 8 Sl 4 ,5YF
Q)J(D)C)Lﬁbj;.b‘;é\_wu)b*/\u
Gisbert and ) 51,8 sl as 3 ¥ B YA &l >
sk Lo s )l ST golas o310 (Williot, 1997
35 s e Sla Fropli)l 5 YD 5 e (Y
el s Sle Ve Ol L gl &K 0sla LI 3L s
Ol &SSL IS 55 OT 53,5 4 am 5 U g alaioes
sla s 5l oal 5 OT Lyl 8 5l OLSS
O aial 5 a8 L a5 il
jajsl.ﬁlc;whaéﬁia\{}@qbe&k}ﬁ Al eslaa!


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

0

0Ll 53 edd (6,5 o3Il Ak, slaslas
S Gilke Sbjl 5 asy gla, 5B 2 lesT
AL Al ) gla
S — th_>=7 J_f Sde ol duld gla r}d NPy
ol GJaS L;LAV.;J
MU + ol il ‘_gbsv.éd NREY :Lbrér_? sld Lo s
Voo x b J
03,5 4SS Olaj 1 )l 4 di £ -5 0L
Lass o> O Ly
ol 4dis ST Ol te3) S e Ol e
PECERES
S sl # 55T sls S slas 1 Sls 03 55 ponn
o
PRSP PCR N ER S PPCR NP PRESE
Verx s sl
Ojs+ adsl 055 -4 56 055104 055 Al 4o
Yoox adsl
Slassy+ adsl Oj5man sl 055 asls, iy Ao s
Vex Fosn
shdoas 24 56 (lag,Y sl (&) S wilesl oo
De Silva and Anderson, ) V++x «Jsl slas ¥
.(1995

SobT Julo 9 4 38
Sla, s g Les Hls as Golel ool 3>
L o5 as bass milyls SIUT 5o b 5l pwy 30
Ls esis (One-Way ANOVA) 4l 5l esli!
Ja..‘;u)b SPSS 18 )\JJ\ €f )\ abu.‘.'.w\ La L&)‘J}u

Al ey S5

ﬁ)l&kﬂiﬁt}&)ﬁ‘@&fvﬁon;QLA)'Q.\AJ{%JTQ)‘FA?)JJ;;U

Olej 03 Lapss o8 Sl b s 8 s
2300 04 ma Olaj 3,8 o O g Cikins gl
a5 53 ol s 0l Olgie 4 s o3 5l o
Aol slag,Y doled Ole) ulal ol 5 i
k;_;;u;:wﬁ).b‘t:jjiéur.;ﬁj‘ Celw VY slaws
~o3 Ole 5 Sy 03 Ol o Sl kol s 8
A3 £ e U 55 0505 U Ol 4 LS
LagL¥ 53035 4SSl o Sl a5 L
Ao 5300 L g 03, dnS” dom Olej Ll D lize
Camexr OT ()l 0 dis Ol Ol gim ad sl sla s,V )
Ol 5 @LiS s Olej o Sloj abols s S
8315 4o o OLes Dde Kby )l g dis
sl 4 8037 Slod S sl o S S 3lS
g ot e SUb o35 oz Oliny LS (35
ST S G o S5 055 Ml a3l O35 e
b4 § 0,8 ) S L s 53505 by
Oy 6o ale o 51308 Yo b s O35 g
Ol A awles (6505 035 Ol I ey tn e
S 55 aleaom Sl Yo 055 S 055 53 0l
2 035 e Ly s g 0kl OBl oliad sk
sher Al asia b, Y adsl 055 Y sde 5 05
Ol Obale a3l 34e V2 055 S o 5 g ol
O Olse 4 1Sy ol S0ke 5 s 4 S a1
Ol o srle o Foled Slles Al (520 4 51
L ale (Kol ¥ o 55 ol 2o s g
Lo O ey Ciee glales 51 anslin (gl .k 4 8
De Silva and ) i sl 6,80k s s )

.(Anderson, 1995


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

\\“\/\}_.;_li‘fya)u‘ﬁskdu‘é)jﬁ‘;ijj&-gf:.;’

05,5 o 5 ol 4 dis T 0l o S e
ddy ¢ sals s Aley S 4 0T o i 5 D2
35S i LT 5y glres & o 53 35 0
CAAID3 03,8 ay by ooy by &5 0 i
Bly A3 A2 05,8 wu a ase e oy S
O 05 Shal 33 Ao y3 Ol o ik 350 (+/Y49)
OT Oljes o ,2aS 5 V/80 Olje 4 D3 5D2 05 5 o
Sl sV Ol AL oy, S by
ity Sals alesT 5y slaos S 55 Lag,Y
©C2055 35 Koo gz o 3 <l Oljoe o by
ez o 03 el Ol s oy S 9 Ao y3 AV/Y Ol e

Al odaline Lo ys VWY Ol e 4 A3 ajjf).s ;M.a

AV

oW
G se G5 o3 Ol 5l aalesT g il
Olej e sls 0Lt Kol jlgr o slas,V b
357 O gl 5SS (slos Ol 5B o bn o35 i i
QJM‘QM;S&LAQJLQ:SJLRJéJ}kM
gkﬁf}ub?A@Jé}aJﬂ.MBﬁQ
V9L’A2°jj—?)->c.{fﬁ50u)dﬂnyj Dla}f
Ol 53 sl slasles oled i sdalin Csla
@l am s e S L )l ads g0
Aﬂ;)lHMa)jJJ}_bM‘bdM‘M
o Pl slyY o adss gy,0 0l 5 es))
LaSeosb a3 515 O les Ol 26 o
el JialS o)) awsS Cde Olej s il 8!
D2 ojjf):(;&l_wf/\d_:AlaJJf)bﬁ,&LwV\

)Lg_?):Qa.l::;uébé)%ﬁﬁdo&é});.&w@béﬁbj%&w})yUéﬁ)vidijj\a.&i@dhﬁb\il\ Jsdl

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

ST 53 ol 4 0t S5 05 5
N T Y T Y Y ST Y S Y S 035 R p oS olad
D3 D2 D1 C3 C2 C1 B3 B2 Bl A3 A2 Al
av/A a) AFY Qd/F AFF ARV ATV ) G4 AN A AYA PIECJEENUS \
4,0 o) A o) or ¥4 Al 04 50 Vo %2 Ve (o) LS 50y I b Y
\or VoV ¥4 \0F % WA %% V90 VA \oY Vo8 VFA o35 S slaws v
VEY VoY W 1% WYY \9Y \oy \oY A WA VF 02 @S 3 sl ¥
i} \0 A v o 4 \0 W A W \0 VY Aels (55 31 )
o) A oF OF N oy al 50 Al 4 sV 4 (Colo)os,y anS ol Ol Sts #
Ver /o a4 VoY Vo0 144 Ve YO \YF YV VFF VFY VFO (Col) sl wdis 5ETob; v
WA V¥4 VYA \FE VY4 104 104 \0- \PA W % Yo ST sl JS sl A
4/ AQ/Y ay ars Af) AY/A AVA QA AFA AYF AVA AVY Slsiesg oo 4
Y5 Y5 YRR Yo YNF V/49 VAYVAF WY s VAN V/F4 Ok 05 Ll Bl ds 3 Ve
% Y/A Y/5 Y/ Y/A % % \A VA VA VA VA l3ay by Loy }
VYA AR YVE YOY S YAR /YYA /YYA YYE AN A A /14D S Aoy F VY
WY VEY Yy VEe YV \oF \oY VEY \oY Yo VYV VY Sale & 3 las W
VY4 ¥4 VY- ¥4 VYO \or Ao+ \Fe 13 WY VYV VA Sabe ¥ e s sl \F
AF/F AT AR AR AVY M AYA AFA AR WY AVY VA FomonbY o ,fulas,s 0

Sals

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

3 Kl a3 YF-Y9 glos B oy §

3 Kl 453 YA-Ys glas:D oy &

sl Kl a3 YY-YF Glos Aoy &

sl Kol 53 Y9-YA glos C o5 S


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

v

...... ﬁ)&%iﬁ}&)ﬁ‘@&fvﬁon;QLA)'Q.\AJ{%JTQ)‘FA?JJJ;;U

Calitne 5o Sl 30 s (65558 Do gale (Sale sle o 55V B (552 o305 Oloj 1ok S (sl ol il Y Jsler

Sl e F Sl 8 Ol S Ol 58 o 2505556 o jlad
ke D ke c H ol B Folbee A
\/$ ay/5% /A a0/F8 \/¥ ay/yy VY q4./ay PIECEEEPRE |
\/0 £4/0 v Al Y o | Vo (Col) S @30y dsb ¥
\F o \EIV A+ WV \o¥ ¥ VoY 5 S sl v
Vo /0 \F\/5% \F Yed \0 VPV Y/0 VAT U o5 sltes ¥
/) /Y ) o/ Y % \/oY \ArAns RWIEPES RN )
v o) \/oY arAns Y of Y 9 (Col)os ) S ol Oboj e §
\/0 Ver/d VOY YO/ ¥ Vo0 \ \FY (Colo) b wdis 5T ol) v
Vo /0 \FA/NY Vo \F¥ q Vo4 \ o ST gl S slaw A
\/FY 4/ y av/o ¥/Y0 M/ YAV A/VF Slboss o q
Y/04 o/4Y /4 Y/h0 A VA ¥aYs \/50 Ok 059 SRl A s ).
o/ A “/F0 Y/ /A0 \/Ay /0 V/IAY €l Ay Loy "
/YA V/+4 /P V/YOA iy /Y4 e AM STREIY R \Y
a0 \afins WO NP V. VoY \ YO Sabe &K 3 sl \w
a0 yYa/rY VF g Ve YT /0 \Y /5% SAL P 3 sl \F
A INZAAS \/Y AQ/A$ \/VO AY Y/ VA/FF  (SalF sl Y Bl ey Yy

>|)§::ZL~ 4= ,5 YF-Y5 LB e};

3 Ksilo 4,5 YA gles:D oy §

OL‘)Q»U))L@'JAL,;&L:AQ)‘PDJJ .J‘,_:
L oslizal LU, K8

3 Kl a3 YY=YF slos Aoy &
.>|J§::JL~ 4= 33 YO-YA sles :C a}f

0393 dsb o Dl am s Vs 5o s 4

Aok 5 e oou JS sl o il el e85
&_ﬁj—ﬂ@;)‘ﬁw)ja)‘,_ﬂ&u{v:u"@.h
YA G_L&i«&&a”aJ}b)qua\M Kl s


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

““Q/\‘}:;_.Lg:‘r}mb)@tﬁ)ﬁdb‘&)jﬁéﬁTW};&Ag‘ff..;

A

220

200

180

PEA K
=Y
o)}
=
=
|
g
jm
[
A
e

140

—4—totaleggs
— Linear (total eggs)

120

100 T T T T T T T
40 45 50 55 60 65 70 75

(25 L) W8 a2 (e ) e

80

&L:frs.:oujaa,rsa;\wb%\:\p

80

75

™~

~

o3}
]

]
]

(5 L) WiBads (e ke
=)l
o
N

3
L

X

40

22 23 24 25 26 27 28 29 30
<l da e

B average time

A timeA

A timeB

— Linear {average time)
—— Linear {time A)

——Linear {time B)

LS 55 0l Sde 5 Syl sy byl Y S


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

a

ﬁ)&%m&)ﬁ‘@%#ﬂ)}}OLS)’A;J-\AJ{A_.JTQJ‘FA?‘)JJ:S;U

80

75

Ola) Sda
=)
[ %]

¢

o)
o

.

EPPIL ST
ol

o

o

¢ yolkabsorbtion

R?2=0.9768

EESY)

y=-3.75% + 155.
L 2

—— Linear (yolk absorbtion)

L
o

~
:

B~
=]

22 23 24 25 26
<l da e

27 28

63,35 S ol Olo Soka 5 Syl oz y3 e bl Y S

45" (Sprattus sprattus) cals oL ‘5\""?‘” A
labes 55 (e e /89) s g aline o311 (slyls
e 5 4 o Sl a3 Yo V90 CAYIY OY/A P
Olime cpsl 2350 595 VIVE 5 Y/AV /R0 /A )V/0
V/+#) aLis (Scophthalmus maximus) & 0,6 s
3,8l a3 VBB A Y glales s (e L
S 53 Candy opl 0 50,0 5V VO 5
33V glals ys(Limanda limanda) sl
FOUTIT- WA 70 ) RO I PURN I G- ISP
L aS 558 oo jesin opl sl (Russell, 1976)
05l 5SSl 095 Jgb T Syl o amys 2l 3
s34b S Olj Sde 53 lag,Y 5 b e Srals
©les (I4F) 01, 5 OLBUIMLe .S o Iy
59 Ol 31,8 sl a3 WY YL
¥V gles 5s g amdls cote 50 Obslj s Susbejl
5 0Ll ds ol ams o g o § Sle a0
Sl oo s 53 w2 8o b (N 0L s

AT bl sl 0L (LT (2 s
LS a5 053 Uk 5 Las oy 5 BSG Lls
03, dnS i Ol s 5 Las 5 (P=2/4¥)
slas s (P=/2Y) i,y LS 5 Las 5 (P=2/4Y)
3,503 3529 ol e dasly (P=2) lay Y jxu)'p
P<:/40)
)

)ﬁﬁéggTQ)lﬁ@)bfb‘wa@Lﬁ
S UL 5 iy Ol ¢ g 10 JlSS 3 o
4 e es Rl A8L oo 6558 WDl 55Y
Olale, db 05l sS31 5 i JalSS 053 j2alS
Ldls 5 Syl asls VU )3 S D ey S
Calidee Oliioa, Linls OLE ) o &5 Olej o S
G015 Sl 05l 551 o) ok (555 Les 3!
5 Thompson (sls 51 3wy 5 5550 1y aliis o310

Ole) odes 457 Ussls 0Lz VAAY Jlw s o,


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

\\“\/\}_.;_li‘fya)u‘r»>}rwdb‘5)jﬁ‘527wj&‘gf:.}

VZANFNY sla,las b Lutris lineata o,Y s, 45
M(L?d‘j—d)ujdwrﬁ‘;&b“?ﬁ A
\?L;u;,;}_gju)a;_;ﬁd,\pfub@
4+ .(Choa et al., 2010) a_sl o 51,8 Slo 4> 5
Qumﬂjw,jdulam@w@ugtg,b
2l 6oy o Les 4 das e LSS pedioes 503
G 53 5035 S 56 ale Sl sls b
J_ggj_iw)u,'\{&_;ﬁ‘_g,bupu&u“;,w
" O (o BBl (o e sla
Ao Ale sl 5 by (sl by o g &S das
.HL&Q@;\J?L;:ZLN@)JY?—YALSL‘»:&JSU;
auau;um}g@,u@z@,&ouj
5035 3L, a5 5 Laess 05enlsSOI 0L
031y Ol op S (03, 4SOl Olaj o
Sl S CiE Olg e sls O D oy 5 slag,Y
03)) dS 3 o35 215 O e Gh1E 4 e Lo
505 OLaj o a8 53098 oal Olale pl ol 5 0
3)\,@,-)5-@,1;:4_1;-,54,.&@}0&&\,:?
Sla,sS6 5 Lag,Y O s b e slaesls . Ll
ol glales 31y g5 B Ssla 50 Al
248 25,5 5o basY 055 Ssysb 4l ol
La 0s,5 plw 31 Doy, ) ails 15 Vb gles
S5 ol sl 5o &S Glag,Y bl 5y i
5o At odalie U slate suls L& dzbls Sl 3
dnS Cdo Obe) e 3550 53 &S bk, Lsls
Ol il Eel Loy il 8l cas 4 o3
534S Slale Yla| 5 ad i sla ass ool
e a5l CLJ'WU’-L:’ Ldls S 3 YL clales
Oljen Bl Dl b oS5y sbas s S5 | 5 5

s (ol audss g0 51 33 el e 03 e

SBLSL iy oS gl SO Calises (slales
bt ol o 53 bl s LS 555, VT U5 5,
Ld 1 iolesT glses S s (gl sime LoDt
Glabes oliasilis 45 dd sdalie S ulejb Ol e
SELISERLEY L,;L‘&s Calidee (slao, 95 5> Do glate g
)smljfu.:jud\?);\\j\/ggbséuéjl:;;)'r&g
:ljfu.:jl_w@):\/ Lguscqiﬁcjﬁbéjéja)_p
Hdm 5T B asdu g5 0593 55 il 5o s
Lgussljfu.:jl_wd\_?):\bL;bs&;,ﬁqiﬁtjﬁ
by (6,803 (st 03 Az g (SH0LL ag:
dealss 50 5550 53 (IYAY) O, 5515 Bslo
Oloale o 6L Olje s T (pleand 5 K53
ST il o LU, s S st 6L
Oloabe oy (Sulejl Ol5n 3 o il 53 Jplons
Ll g o0 0S| Chle alS 5 Sl os g Hls s
Caslie JialS Esl oS il ol 51 S Olss @
0550 Joslge Jolin 53 1, LaoT 5 odis OLabs 4
Al T
s o 5o t}_ﬁjwtﬁ slde 5l eslazal
o 5355 o OBy SAlsl 5 diy 35 Sl
Wolj.wgouﬁﬁ&ié@}sc;&\lc
Olsls 5 slis 5 i) sl comlio 0y cbad )T 5S>
5> BOMMArito L 55 43 5 plonil Gions 53 ol
e Lo g Sl a5 38 dig,y YN Jl
B g 250 SiopSS i S0 S WD
S Al ol S T gleos & i odalie 5 25 S
Sl 31,8 Sl a3 YV ST 0 sl (552 o3
Aib o C oy, 8 b Gollan G ol b alie 55 o
gy 5les G o> AL S F 2 Sl e,
lasdllas 55 Jloe Ol e 4 (il (0 503 5 25 Sl


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

72 W& Ol cos (RIBIL rmen .Sl o3 52 5 30 5
a5 las L Lap )l ST )3 5 bl oo 2ol
il sLasled sl 4 S Uiy Lo 0l S sl
OLSer 5 OB (piman el 035 i
a3 YA las js L sy Jsls oL (YYAF)
45.3}.3(.3\)?‘5:5\.&%)JYVSL&JJ‘}A{J‘;&LW
ST 5 bl o it ¢35 Ce 4 p s o
Lt Ol s 53 5 e 55 e oDl oS a5l
el alS” Sl sl 1 g ails ST Olsl)
Ol bl () S ol il @ e 5 L
(D 05,5) ;YL slabes y3 4 5148 5 8 ams
035 b Lo 05,8 plu & Sl g )Y S Ol e
Mo e 35 (6l Las o S Y
(C o;f):\;éuéu,-):\’?—\’/\ggba SAS
5 A3 p p 03 8 cpl 53 Sl B 3L
AL 5 s 035 5Lud Olsn o S ¢ Lo gyY G UE

ROWPRWEYCH PITYY 3 HIPY N

S Rl
e Sl

&l
“p Geslasl cb\.:T C)) Sdaee “g -p cé}b— A
&\)\fc@)\:’- ol C)J_& c&\.&f V’J 09>
Salil s slag,Y Sasbl 5 s,

Acipenser ) Il Al Wl glay)Y

ﬁ)l&kﬂiﬁt}&)ﬁ‘@&fvﬁon;QLA)'Q.\AJ{%JTQ)‘FA?)JJ;;U

05918 O pas 093 (b 53 (Js L 0y galS
231y s B Ol 5 L Ll e s T
wsls 518 5 ol gles 53 & a8 L anlie
O Sl 331 KLy Ll o Sy ol 5l 0L
Sasdss Obej s Les el 2 L ol e e O uns
JUis a1y iy Gl l gy ol 315 A8k o slds
(Yo oV) 0L 5 Imsland cadal, cpen s .Cb0s
YY S OE O clales,s 1) Ssnl didy Ol
LeT gl sl 13 gy p 3550 31 8 Sl 4 s
WA las js ddy 5 lde Cda Ol 45 15 Ol
L@Tw)jjsw.sﬁ@)sh 3 R 4 ys
ahazr 51aST(IGF-1) - o guil 4l Ay 050 50 Cld
Al o L Ol 2 SME 2T 5 e (sla g0y 50
e OIS glyls g ol ol sl cles o151 L of e
5= (Yeev) Leatherland 5 Lisgs iy pslas
DS S, YT U Olslyes 5, Shee
3l Cadedes slales s 1, (Oncorhynchus mykiss)
F3r5 50355 S o 0Ly B 0l 51 O
S LS Ol gesls 413 swy 3y o ads
Cdled g by Ol o e Ol S glyls Las
Loy gt S 3T plys bl o Ssmy s
Lol st plosil ) Olsae p F3e (Fsm98 5 (om 5T
5 0Ll iy S 5T sl 5T 5 Shas Yio!
slales js 059 a4 Calies glales s T CJle
o T oy ol 5128 8 edisb Ol e 1y YL
2 LT Ol 5 Calises glales s SLS 5
S50 0T (gl s 2 53 Olale di ) 5 ued l2e
@M o 05 5 g g5 s posdle s 0 B0
sLesayls gl S0 Olsl3s Sailejl s Ad ) 5o

ol b a O3l 055 5 b Sl i 43 12 6 5


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

\\“\/\}_.;_li‘fya)L‘..':.‘V.M}:..uJLMLg”ﬁ‘;ij_,I&QJL}

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ruzzante, D.E., Taggart, C.T., Bentzen.
P., 2010. Parallel adaptive evolution of
Atlantic cod on both sides of the Atlantic
Ocean in response to temperature.
Proceedings of the Royal Society,
Biological Sciences, 277, 3725-3734.
Brett, J.R., Groves, T.D.D., 1979.
Physiological energetics. In: Hoar, W.S.,
Randall, D.J., Brett, J.R. (Eds.), Fish
Physiology. Bioenergetics and Growth,
vol.VIII. Academic Press, NewYork, NY,
pp. 279-351.
Calvo, J., and Johnston, LA., 1992.
Influence of rearing temperature on the
distribution of muscle fibre types in the
turbot  Scophthalmus  maximus  at
metamorphosis. Journal of Experimental
Marine Biology Ecology, 161, 45-55.
Choa, B.Y., Carter, C.G., Battaglenes, S.
C., 2010. Effects of temperature regime on
growth and development of post-larval
striped trumpeter (Latris lineata).
Aquaculture, 305, 95-101.
De Silva, S.S., Anderson, T.A., 1995. In:
Fish Nutrition in Aquaculture. Chapman
and Hall Press, London, 319p.
Galloway, T.F., Kjorsvik, E., and Kryvi,
H., 1999. Muscle growth in yolk-sac
larvae of the Atlantic halibut as influenced
by temperature in the egg and yolk-sac
stage. Journal of Fish Biology, 55, 1.26-
1043.
Gisbert, E., and Williot, P., 1997. Larval
behavior and effect of timing of initial on
growth andsurvival of Siberian sturgeon
larvae under small scale hatchery
production. Aquaculture, 156, 63-76.
Gisbert, E., Conklin, D.B., Piedrahita,
R.H., 2004. Effects of delayed first feeding
on the nutritional condition and mortality
of California halibut larvae. Journal of
Fish Biology, 64, 116-132.
Hochachka, P.W., Somero, G.N., 1984.
Biochemical Adaptation. Princeton
University Press, New Jersey, 538p.
Houde, E.D., 2008. Emerging from Hjort’s

shadow. J. Northw. Atlantic Fisheries
Science, 41:53-70.
Imsland, A.K., Bjornsson, B.T.,

Gunnarsson, S., Foss, A., and Stefansson,
S.0., 2007. Temperature and salinity

(b ) SiyslasS p sk dles «(persicus
XFYE (YN

Slgale 55, 5 =55 MVF o Ol b
IN-AY Olge Sl ¢ oyl ST

p sl ST 0Lale Sus MWAY e, (Ol b
AA-AY (dghin (G 3y el OlawT Ol L]
ATAF (e 8 e o OLUILe
131355 S0kl 5 sy s55 2 1A 5 Les il
4wl e .(Pterophyllum scalare) sl «i 3
A0V NIV e s (6551555 5 p e
AP

“Z s J—d= ey .C‘)ju “p ol Sslwo
CEp RS R L) ER N P STERR Ry
SNVYYW 650 53T

o TN Sl cp ¢ (S sad 315 dees
Rutilus rutilus ) aJs” sl di) b glos
S5\l 255 5 (S5 5 58 aeliha ((Caspicus
V=YY FDD Oloui 3 oy oDl 15T oKl
0313 e 13 0030} (B (O3l
g cosbiln SIS ez p s Olesl o o Sl
UG O el ST Calien slales 51.AY4A
Sl el 55 Sl s,
Pl Y 5 i 033 b S 5
Tt 5 5 DS 0 K, VT 55
AMARRLCWCDAL PSP

Y

8. Bommarito, B.G., 2005. Does egg size

influence spawning

temperature

preferences in substrate spawning cichlid
fishes. Master of Science, California State

University, Sacramento, p.97.
9. Bradbury 1. R.,
Borza, T.,

Hubert, S., Higgins, B.,
Bowman, S., Paterson, I.G.,

RSnelgrove, P.V., Morris, C.J., Gregory,
R.S., Hardie, D.C., Hutchings, J.A.,


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-11-23 ]

[ DOR: 20.1001.1.23223545.1398.13.3.2.7 ]

24,

25.

26.

217.

28.

connectivity and MPA size. Canadian
Journal of Fisheries Aquatic Science, 63,
2603-2607.

Pena, M., Uriarte, A., Santos, M. and
Ibaibarriaga L., 2010. A maximum
likelihood method for obtaining incubation
temperature of eggs of synchronous
spawning fishes. Fisheries Research, 103,
9-17.

Prosser, C.L., 1991. Temperature, In:
Prosser, C.L. (Ed.), Comparative Animal
Physiology, Environmental and Metabolic
Animal Physiology, 4th edition. Wiley-
Liss, New York, pp. 109-165.

Russell, F.S., 1976. The eggs and
planktonic stages of British marine fish.
Academic press, London, 524p.
Thompson, B.M., Milligan, S.P., and
Nichols, G.H., 1981. The development
rates of sprat (Sprattus sprattus L.) eggs
over a range of temperatures. CM 1981/H:
15. Pelagic fish International Council for
the Exploration of the Sea. pp. 4-6.

Vieira, V.L.A., Johnston, I.A., 1996.
Muscle development in the tambaqui, an
important Amazonian food fish. Journal of
Fish Biology, 49, 842-852.

20.

21.

22.

23.

ﬁ)&%iﬁf&)ﬁ«@&fvﬁon;QLA)'Q.\AJ{%JTQ)‘FA?)JJ;;U

effects on plasma insulin-like growth
factor-1 concentrations and growth in
juvenile turbot (Scophthalmus maximus).
Aquaculture, 271, 546-552.

Jobling, M., 1997. Temperature and
growth: modulation of growth rate via
temperature change. In: Wood, C.M.,
McDonald, D.G. (Eds.), Global Warming:
Implications for Freshwater and Marine
Fish. ~ Cambridge  University  Press,
Cambridge, pp. 225-253.

Johnston, I.A., Cole, N.J., Abercromby,
M., and Vieira, V.L.A., 1998. Embryonic
temperature modulates muscle growth
characteristics in larval and juvenile
herring (Clupea harengus). Journal of
Experimental Biology, 201, 623-646.

Li, M., Leatherland, J., 2007. Temperature
and ration effects on components of the
IGF system and growth performance of
rainbow trout (Oncorhynchus mykiss)
during the transition from late stage
embryos to early stage juveniles. General
and Comparative Endocrindogy, 155(3),
668-79.

Laurel, B.J., Bradbury, I.R., 2006. “Big”
concerns with high latitude marine pro-
tected areas (MPAs): trends in


https://dor.isc.ac/dor/20.1001.1.23223545.1398.13.3.2.7
https://aqudev.liau.ac.ir/article-1-335-fa.html
http://www.tcpdf.org

