[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

VoY \F'\J'.:.;"LL.%}Mujucrﬁb‘}?udbcd)jﬁéﬁij43‘,:.5

Olos™ (55 6?TJ}§ Do O OUF 9 wCilogu by (w2
27 Sbad 33 (B H0 4l g9 ¢ 03k (Oncorhynchus mykiss)

" S139 Sleo domo (S g Jadl gl s o T Dlro 0815 o Og3lod *! (S 5ol | gnows

Ot Ol 6520l S550T 5 gms e Dliio Olajlo (5887 (M ple Dl ds 5o )
O‘jﬂ CD\J@J tO‘JA_\ CJ)\-_J' OLﬂjLw -y

Ol e I3 63538 ipeT 5 s e lidond Olajlo (S Jotls ST (5550 5T 0SCim s -F

VO ANY ey b VFe /99 23l s b

o
2> B 3wl iys g o5le OS85, VT Olale gt Sy Wis) 5 ) 3 Shes (s G ol plonil 1 ot
Sl i 43¢ ST E0 055 080e b 0LS 5, SVTU 5 slaoale i ol plowil S 23 (= OL50) S35 )
4 G3llay 5l g oo 85 ()1 G50 5 D35 D dlisy Dype 4 Obabe 4 asldE s ilula, o sl o &l
3 A4S ks S0 5 e S Al e Yo sle ja s plonl A0 g sl B IYAF ol (63 5l o dolas 5 alale O 5
olie 3§ dlons 63 s s HSI 5 GSI cunsy Lasls ol 035 5 AS 03 ¢ JS 0 ¢ JS b tli 55 T 5E
Seslizal b 5 ags IS Col (o gas Cpimeen i (5,8 o3Il sk s 5 0w (08t s (J sl el 1 W Glad gy 50
0058 Olpn 3 Olale EE 5 sl sllan iy 1 (ST 0T sty 5.3 815 (coy 2 3550 (615 35w S
(g3l el LIV (ol gaygn pslie oSG ssks o(p <070 Y) S8l Bl ()lsame sk 4 Oles SIS L sk 5 i Sl
s3 3 3p AP E o ngiml 50 £ ocongimlc/ag E 0 NGMIL L 55 aole (65 33 05 2wls, 5 O e giud
3 ok s Olgme cwomes eyt /YA o e¥ ng/MI 5o /A £ o/oy ng/ml /8y £ oY NGIMI Ol & (5 5 4 ole S
Ao o b 550 095 Jsb s Ll il il lole gl 53 #0V/F+ £ AZ/FF NG/MI 4 ole o3 3 YAY/F+ £ 00/Y# ng/ml
OLS 555, GYTU S oale 8 513 0L ol glaadl (P <070 1) oL (615 me il 1 5o Kb B 5 i3 ga &5, F
i Sy b Ligy 3 IDt] 5 AL axdls awlie $Sle g L) (o b ST Ogmen 555 5Ly s I OT s el 536

.::dea.} .)\?u"_}:}b"v

sl L (i S gay o0 iy 5 Shas ¢l 55 s ‘dezib SYTU3 bl 1guuls” Olads”

samiranaseri@yah00.com: il jlwige *


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcdjjﬁ&ﬁ_\’w}i4.1]&.5

J‘:AJ:J}sx))j\@kbl%mfe@\)\;,};ﬁé;\w
2 Mg B> Fosn ke 3 2l
QP P TSR AT KL
5 Slllee Wil Jse oLy e s Olale
Olabe 55T Calises glaai 8 )3 i oSG L ol
b Oy dar OT 51 & Colods plonil i
OLS 55, VTS (ale 2 odd plnil ()
bl e slsl 55T sl 5 (Noda et al., 2010)
oLzl (Hansen et al., 2008; Endal et al., 2000)
5 g3
33 b s 0S5, VTUS b s
Loy e 53 Jogme sbrac Gl o Lo
Sllas diz sl 6,8 ol i oSS 5 s
U5 Al (i (S s Nsy e S S
Ol pl 53 555 5 58 GOT 53 OLS 555, VT
OLSer 5 Cang o (2M) oo plawil Olgr
Rehulka and  «1¥a) (O, 5 alalS \¥AY
5 e S hey 5 Ay g, LI «(Adamec, 2004
2> i 53 Gosn lh 53 65 ) G Ol s
3 55 ot 31 ol 48 S0 3 s 3550 57 Sk
5y s Shee SKSr b w8 3 G oyl
2 OS5, VTU5 ale i Sy Lig,
3550 0T 51 Sl G 5 (BL Sl 5 5 sbyo

3,855 s

h&j)j .3'9.0
S SN 055 (Ko b osle sla ale
KIM 60) 5503 8 i s S35 o
WAF ole )3T 51 5 ags e (sl 42,50 1 e(@l., 2017

228 ga Ve gyl g e Yl a4 ola el o

Vo

.

doio
Sl b sl S WS 5K, YT Al
Olalesl3T  eslgls a4 Glae  Olsljp (galadl
Saza O w53 &l (Salmonidae)
5 SE T L 5 Sl p) Clewss §
L6 ool Ghosn ((0¥AY (WSS Slss,
Sl S 4y 5 s Calibes BB 53 (6305 S
Al s sl sl 5 o ot T s bee
4 by gbiale ey Gl L pd e el
(ot GLOT 3l 6oy o LIS o Wy ol
Sheslizal 3 Ol OIS Obejle (5,8 g ol
b W5 slp o sbo s T sl
Olsis & i 35 fosp ) oS Cawlesp VT U35
OLIIE alo w5 s L8 s 5 colis au §
b0 3 S B 53 (e s g el 48 815
gl Sl a Gl e T L pse e o
STl (e B 1 shte el ale S5 sl
wlin T ate p L5 e cty OT carls b
Glaslpl bug S 5 Olbl IS cl Koo
03 5 yyamn Calize Gaaadar b 65 Jir Al
Kumar ) > gdesls s, ol o) s Loowe OT
0 Al s Ol s (@and Karnatak, 2014
K pame A5 5 bl S s eolinl it 1 s
AL v s @l Jlasl L5l g g 52 e
dra g sy opl 3 el Slays p Slons Kl
Sl Sbyg s S Olpl 3 Ly 53 usn T
Caliee ol o5 ST 51 .(VWAP ((g)3T)
Olkily ol Jole (o4, Laee Ll )3) 255
Sy SSlosw Ay o)lsen 5 tdili o 2l Wy


http://fa.wikipedia.org/wiki/%D8%A2%D8%B2%D8%A7%D8%AF%D9%85%D8%A7%D9%87%DB%8C%D8%A7%D9%86
http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

Ve

Gt 3 s o Bl fad 3 b (6 S
3 eslizal b 0 slodly o plonil Dlale 03 g
3310 Sde 4 rpM ¥ore 55 L 5 mle o&s
% esbaction ST plil b 5 A5 (5ilulur
diesls L5 o8 sl amns Yoo e sles
oaas o7 s (Heidari et al., 2010)
(O3 i S 5S6 NS ey g - (Sl
S o3l ks 5 sl mal b WY 0,25
LS S eslimal b i Slalges g0 polie S
oBaws b 5 ool sl 3l iy 4 Sseasn
b oebskus Ol 5 «(Good et al., 2014) S LE
Biotin (s34 ¢SS 3 b 3l s ELISA &S 31 eslizul
Olias) ué (5,5 oIl double antibody sandwich
g (g3l 03l (gl L(O0FAY O, 5 o]
(& W Gl e o ks S e
53 5LE 5l el esls srp Olabd g ud gilulus
ot S oty 3 £ S i
5 IS Caltiee Sl s L (g5l lis 5 6, KT
S ok 4 ) shie 4 s 6,8 I 05 S wdll
ol 93 3Ll Sl eslial b eddandlyl 4ised 3L
Bl Gl ol )3 kil g S )
8 Sk sas b 4 p s e oo S aslizal |
- oS Slen o) bs b il oY (g, oS
5 a S Sl o s ST &) sl
U RCIY NP WP W JYIERC Ry RE,
5SS ol ey sskie 4 FrX 5 VX FX gla
) (Sl slasl s g 15 5 elinal (s
L2 oslizl AXiOViSiON V. 4. 8 )15l p 5 5l (eSass
MG ol e jasmis g (Estay et al., 2012)
Soslizal b LT 1o ags sla oo 5 LapY ke

@Lﬂ&'ég"&u)ﬁ-\.&)w‘)j

0 sl el T 5o Lys e ¥ Ges
3OV PPN LLae Jsb 5 (gl - O1y50)
S 7o kS Y/0 aAlols 53 P 281 ANV LUl a5 e
WS Lds lela, il 3 by fele
g e 2 03 eSS B L, Ol IS
38 A Y5 YO Cb b 4 wiS )3 &S Cuslesy
@ Gyls g gl .»UJ{JJ?LS)‘J& (L8 55 ol
ole Cutgus,yl ol (5 31 dslai 5 wlale & )50
S S o3lizal L 4l55 oy g 4 (A3liE L ploni
Ll 5 &ljgy Glie Ol 23 5 b Doy (Gl
i 5 Obale 035 :Kbe T slos & 4255 L 0T
M) L3 F o ks e 3 s 02565
(2l e ¥oosbe 2 LOFAY (O Ses 5 s yy e
5 e St el Gl LS ()15 4 ge

Bgad (s BV Culey iman 5 6,

Y Ol 4 MS YYY (ool (o b s 1anl odd Ao

(oS g S e s b esls 13 A s 68
OHen 5 gy ) L3 8 i
op s S5 dsb s 055 Dl (YA
(CF) Cari sy Lasls Ol i aculoes 5 255,15
I Ble) JS Jsb)) xVev Jgep 51 eslizal b
Kizak et al., ) s Samlms CF = (2 5) 033

Olale 51 5 48 (LS WK I . (2013
e S L ple g5l 5 Seslaal b g (g 5lulie
Voo Jgep b 5l ol jals s 55 e S
Crabtree ) GSI = (o 5) 518 055 /(p,8) 0 05)
se>=Lls 4 (et al., 2001; Funamoto et al., 2004
033 1G85 0k 039) XV g Gk Sl a8
3 S acalos (Yildiz, 2004) HSI = (o ) 4


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcd))ﬁ&ﬁ_\’w}i4.1]&.5

S5 Ol 1zl 48 Dlab] mla 53 (ANOVA

S5 05T b e 5 ade b oSle o
*%3;&.&',’?{.'&{ )" Lﬁo); c(TUkey)

Fal's
Candy yali 5 055 sk Olpdi (o) B
059 Ol s Lgy ol ol ols OLES Y Jgd> s
Gl o3l 0L 1y (6513 ome Liall S Jsb 5 IS
Ly Candy el 5 SKle Sl i Lol 4 <o/01)
5 e 3 e o i 4K gy CEIL edeie

AP <)) b odaline gyl 53 OT o 2aS

Voo

Naca, 1989; ) (! a>, # ‘54;{(,:.“25 o9
A S5 s, 3,5 (McMillan, 2007
b ol ars Ol Joli T (ST sla by
o O3S 3 ool b O Jglous 0500871 (il
SHeslial LPH 5 st (653 31 eslizal b OT (653
5 G5 ol ola, wsel sWlsy 53 e PH
S Jss 420 Gl Y Jyas) uUub".st J s
Laosls 3,8 oslizal SPSS 19 L1 p 5 I claesls
0531 b 0o Jbj I Olabl Cogr Il
2 e LdE w, » Kolmogorov-Smirnov
b ocmop 3050 Slresls w8 O3 Jbji O)se

Oneway ) 4 LS wilyls 5o O 90T Sl eslizal

Y40 ol QM'...G,‘.:JJU\VQV ALAJSTﬂu*&.;)b ol LA) osle ‘SYTJ} QL_AL:A C,‘.:'..éﬁ WU}JSJ}J@ cJ{Qj}j_buﬁl\ JﬁJ:-

S sy 3088 Ll e ©> S13 5 4 gas ol
VYA P DOV A° Vet P YVt 42 IREAE (05 JS 035
VA ZARSE V2V R /X IR V0 R Vi SO V7 SR V7 GO 10 o SR VA LU GCAR WO B LR N8

VBT % V/YE £ 2oy

VAAE /e D

VYE 0 VAR (1) Cardssy Lastla

AP <e/e)) dizes LT s e Ml (gl ecny &S5 s Sogline s 5V (gl 1 slusl

G ool (g5 3l ashe 63000 Cdjhn (olS LIS
LIS ) i (S Bl o b Ll ole Cutigus )|
Olale 38 i3 ga5 bty e (S oy gl A 0 7
33 (e S Sun) V a0 ole agr 5 ole (63 3
N TP P IST TG CIP gt 30y ) G PR PR er I
P e ol Cagusl s s (6,8 gl S D) ¥

sl OLas 1y (esy) sd 51 5)

Oludd (gAS ‘_;sl;f sl el ol
Ly, ol ol S3Y Jgdm 53 s b 5 W gey 58
b W) i glaOsayse (3 Latle Sl i
B s (O s O3l sl
Sl 0350 Il cole Ctiguayl B oole (0 I eSss
s 4 ole Ll 50 (gUS el Olge (P <i/0Y)
Slaolasly Ll 3l sy,
sk o3lin Sk 5 ol 3L Gla ) il
RFSRLNLY bl ol osls OLES \J{,ﬁ 53 5lE s


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

ARA%

@L‘&fﬁtﬂf)&uj”"\'&)w)f

Ly osle (VT U35 Olale 53 sk s 05 2w5s s 008 o sind ¢J g3l il )V cwﬂcsﬁy&césgu&szuﬁﬁ Jgd>

VWA ole Ctigs )l BYFAF ola ,3T 51 odd 5 ol

S| RESTR | R $> SOl 4 55 ole
Gali ST
EY/NY /Y dy/ye vt/o¢ C\/08 /oy LAVALRE - SVLVE TR (/) GSI
by/itsasey AV IRV B\/PF /oy CA/vEA /Y ERVEE-Z VA (/) HSI
EAARYAREE 3 A 740 SRR SV VAN = A AV YRR YA A T A TN U A7 & - o Vi AN T V/N B - RVAR M) Sz s

LR Y2 VALY CN\/FD /N0 b AF £ /44

LY/ RV CONY /0y bl/syt /iy

SV E Y bLyy /0y SRV YR

TOOV/EY EASME VE85/50 £ 008 DEvr/s. £ 541

VY E RV
bLaAE /Y
SRVAYZ: RYAS |

TRRA/E £ VEAY DYAY/F. £ 00/YF

2upgE e 9IMD sl zal b — VY

b Ep ng/mb) &5 2 s
RVAL & VIR 09 5w58

ng/ml) 555k

(P <o) s (LT Hls sme Ol gl yls s eSS s gl oYL shyls sl

(Sl pises laoe b 0LS S, YTU5 olab
8 L Obale JST Usb 5 05y iRl s (B
S adn g o Ll 4 056 Cnlis sy OLES O
Sooshy il myp Sy ol Ab, g
osh A ST a4 JEH I ey dzdls g @ Olals
Sl b 5 kss Sl e L b Lo
Dlsime 3 ame Jale G Olge 4 35 sy Jsb
03 8 g el o355 6 o Oy GRIBI L, 04
~Jp Al o 815 a8 ol os b (g b olallas
s Ol 3T Kos e S 5 LS 5K, YT
2oy )y e Il Yk ()5 0)85 B me 52
¢«(Randall et al., 2001; Turker et al., 2011) s>
Gl S sy g Sk 5 EL Lay SRl ol
ol L oS ((Endal et al., 2000) ol had Ak
oo b alie .Sl oy 5 5l B Ol 51 (6555 0595
YT ol soaT Codsn 25 3l SIS ol

3ms o553 ash A GLOT o el 5o LS 5K

Ggad gbrole b OT Slacs S5 clasSTh slie 1Y Jsulr

Sl

s PH 0S| a3 L2556
T J sloea <ol ole
(ppt) (mg/L) O

Y V/A \Y/Y \w ©>

Y 25} \Y/¥ \Y s
Y/ 910 Y \Y ]
V1/4 s VYV Ve 35
/0 v/ LA " Cigas,l

o

VoSl wm (Gl pl (b s n 200 Olale

Sl # b oS Lap VYYD algl 055 ke L anle
33 357 g0 S S 53 (ole Cuiigus)l B ole 3T 5 Jlo
PH 31 3 sl a3 WLV oo gles) S gbys T
05 ket VWY LNY/Y Uslomn 05081 Ol 50 VIA 510
Fo3n Ol 53 Cand WAVO (6558 Ol 5 2 5o
G g gbaele b T 51 6ols s diged 5 (S o3ls

JS sk 5 ST 055 Dled Lig) b el i)


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcdjjﬁ&ﬁ_\’w}i4.1]&.5

OLEer 5 leo 03l ) Sl ooy DU
GLs)ole (63 31 @38 Latls sl G s (\YAS
(ol gy ole cp 5T 5 5 258 i 3 G35m0
S o3 3 B 38 el i) 3 5 o i 4
wab oo Sl b o beSss 558 oIS 0l s
S i 2alS s oSs 4l 5 (5 e Ol 3
(VY OlSer 5 Ol 2 OFAY (OLLT) Wb
D55 oRIB L el i (S, (boddly o
Gk 5wt 5 adsl Gl 03 Jole o beShss
Shirali et al., 2012; ) Wb o 2ol 53l 55 o8 Lasls
i Ol sdalin 9y opf 51 «(Tempero et al., 2006
Ol bl aims 53 o ys ¥ B 2 /Y o o gl (g3lE
PSS b il dols 5 i oSS ol e ST oias
el 0S5, YT U35 Olale 3 ol i
2l 5l i dol glaole 5o A a5 GAST e la
laole slo S 208 ole 93 cpl 55> ST 055 Lol oo g aole
035 4 S (G35 Sl 1SS e ls ST I sy
33U (6,0l ¢ ad g iz sdalie (ol Al O S
G5y ole il Sl Isizms (guS™ s la B b I s
oSS gy b IS sk 28 S i s 1y sosme
Jl 55 Obale AS (s o35 b Sl JS 5 oS
33 05y bl g beSKss Wiy 4 b ol (glwes
Ol ol 3 A4S 3550y opl 5l bl ¢SS ey
Ll 03 5l 2 esle &S 5skns e s 4
Ol I3l bos b SRl cwl gileesy)
B AST O5s SRl il 03,5 bk g sk
b 0355 Al 3 LT ol s 5535 5 o stali
ol o 5 S oSS 55 Gl ons 5 epe 0093 S
Wl 0l AST O3 il o (Tyler et al., 2000)

S5 dm s w5 e & GAS el O g

VoA

5> (Kljajic et al., 2014 ; Guner et al., 2006) s s
—d5 2l OFAY) 0L 5 S e MW 55 0!
PLES Y 555 oSl b asle V) 0LS K5, YT
Ol Olale 8 sl fSos s op ek 5 psh I OT
Yoo s p S P O35 4 e VP Sl e sl
O oo a4 iysn epsd Ml 3 geim (S
Ly i (S iy

5 WS 5K, YTU5 olab Carsy el
il oa b gsbT s ae OBl Caliiee (glacle
Al LoiS amlie gl Plr o o L Candy el
o IS 00 s b i L Bl Cnsy L
Jonsen et al., ) 5,055 ,,8 Cumer Cuds Curdg
U o Sl Cardy Letli Olm ol G ;s (1999
23 Lo g sl gre Ssle sl 5 Cub b ol 03y 3
sk OLiS Ll g oo jol pl WBL 2alS ole Cligs)
5958 5 SU adgl o gul gole (63 b lde S Cdo
5 555 Ly cls 4 Olale L iL 58 I ST 4
e 53 ol gae Sl gy cpl Sl ey Sk
93 65 odalie 3y 5 Ll (Cegs Slaole Cunds
e Sl wiy Lals 0l ol (b sl
ole Cig )l 5o Camdy jastli RalS s g 5lo ) 55
Sy Ll 5 s Jlol Dbl g sbml & Ll 50 5
King, ) Ll wals b5yl olale 55558 5 (Jaoee
Sl 4 odd O (glde Sl (6 mi i &S | > (2007
JolSS 5 638 sy O o (K5 le g iy S 3
Davidson et al., 2014; Manor et ) 55,5 » bewl
.@al., 2012

Calad Sl Sl S el e WS
bbeoale 53 (5,035 Olej 5 e A58 Candy opond
LMl AS Larls 5 ol glaasls I eslizul


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

144

L ol Gasd o (Wi sdalie b G s &S
o5 4 e 50 Olabe 5o o £k o oSS
Sl & skl b b Ol gai 5 ol 25 planil JolS”
Pl 5 S 335 0lej 5 sl abals 335 55k 4y e
ol Sl 6t ki 5 gUS 5 6ol astls Ol
VT U35 0lale o5 5 503 Hlebsl 015 oo Lol 03 505 Oy OLale
S Aoy dms 1 350 ¢S Lo s o 4ol 6 )
W5 sl jasli 5 Ssepen Oluil Ly 5 Ldld i
ole cp 5 T) ole Syl b s sl s b Jl 55 e
03505 (o 1) (g JolS s 31 (et () 2 355
e M5 slaetls Ollu g Cob S 5,00 85
Ol oo B Ll dil 5 jaeie 5 55 ¢ ST Glaoks s
o 5okl ST Calides gla asls Ol uis L) o
el 23138 il
o S Sy 5 O e
e M5 e n e Jelge SIS 53 0
O ST S il Sl Sl sl Olale
5ol 25 oS pbe T 51 (6l 5> lasitone
S bl S e oSaie @35 1y sl O Sl
Condy il gl 53 Llg o Ssrsm 5 S
53 (IYAD (5k) 535 sBly e Olale &S50 58
oo (63 I s a0 g ysa Ol Ly, ol Gaass
R 9 Sl o3y il Bl IS sk 4 ole Cligus )l G
WJgslzal YY) e sLOsey s aea Ol
odalie ole Cilguayl 53 (O pmdsn 5 O sind
Jadar) Casls Wole pla b (ols gae Sogls 5™ s S
ba s 5 7 53LST bl sad 5 by 0533 Jsb s (Y
LY Opepn Ay e 5 Olled o0 Sl
Sl Olsie 435 53 05 o sied 5 L5 0 d g3 2!

@Lﬂ&'ég"&u)ﬁ-\.&)w‘)j

Bl S 055 Olojar sk 5 (GSlwes ) JoSS b
o3 gr O g (S by Sl pn b 1y (51
53 ol asla LS s ouS el il Ll
Sl ods 515 sl sl S 1 ol o3l i
Yildiz, 2004; VYA (O)\Sen 5 3loes 031 pen)
Ol il L beSisw b bl G o
J Gl b e 5550 oI ST 4y (J5 3L 51581
e 03,5 b J 5 Olabe & Sl jesie Yl
R B N NG OE AV PR b ]
A5 @Sass Ly ol ale (i 0L i oS ) shailes
JHs 4 OT g5 5 S Gladshe bug o))
53 «Wallace and Selman, 1985) Wil o ¢Sass
Olie Lgy o8 AS Oj5 Ly @ 5 ol Gl
b Sass jhd Sl i Ly Ogmer wibslt s Ol
035 (63 gm0 ol Cligua,l B ole (65 31 Ol KNty
W bug odd (al>u| Slawslie pwy 53 .l
Coyge 33 & Ab jasie (WWAY) OLSer 5 Sy e
055 AT 53 EE Yo 05550 ek Olale (5,145
Olale slaeSiass s L aeSlass i olgs Sy b
Lol g Gl ¢ et T L3 4l iy, YT U5 esle
LK 5 Kong Lw g ol plosil gy 53 Sl
S a1y Sl 5 Solo g iy Ly, ST (YHYH)
Solwes 50 Js D) 5 (gwim 0500 Dl ks
oS N B p S A OS5, YU obale )
A Gose3dome 53 &S Ad jedein 5 L3 gal o)y p
3l 035 adsl e 55 45 plalowgsl 0 5 WA
5ol gl Glaos 8 ple 31 min Oliil e cdiies
05 Ve sV esgdomn 4y 5 bl oo 31 055 &S Sle
s JS 55 Wl ooyl oy o @ S VY00 b

Sl ) ;:;oJLaTL;}inJ Sy 2l b Lish o


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcdjjﬁ&ﬁ_\’w}i4.1]&.5

Oncorhynchus ) SLl 55T b O pes b
— b ss15T ale 5 (Kagawa et al., 1982) (rhodurus
ol ods 5,15 55 (Mehrpoosh et al., 2013) =
osbe Olale O Glawdly 53 0w sl D gay 50

Sl i Olgse 4 5 (Fostier et al., 1983) 5,15 54
Kagawa et al., ) Ll oo Jos Jgsl ol b W ud g
wlin 515l g,y edalie gl e 5 ol ol €(1982
3 Jdeslpl W s lbseysa Ol s
2z 2050 OS85, YT U3 Olale )3 O3 o 52
Osss8 ol 31 b ool j ol Gl o
2 oS Gl T Sl ok s 4 g s
Fow LT S o sk 4l (15 455 il
Sy 26 J e Bls o3 dish oo WOy s
Ao o OT & S5m0 ol o 3 S &) Syl
Lad ST 55 5 b oo Sl 31 O 5 ke (Wl ok 5
Mylonas et al., ) s o O3 259, i osle]
23 55 O Ospsr Dl peid Ly, L (2010
035 (sl Bl gl Guind 53 ) p 3y 50 (Sle) 03 s
gyl 33 09 pwdsp Osaysn Oy ST 5 Sl
Lossy o é}: Ll ¢ +/YV L 4/0¥ ng/ml Lol oebe
S35 Sl g by i PSS e tre s
Sie 53 (6, St h LRl Ol s 8 0L oS
sdalive (aeSass LS ol Jolpe 55 Osesp o)
U558 4w o Oljee )3 Sl 8l Ly, o..LmL.':..Al:eng.MJf
ol b el OLS 5K, VT U5 olale s s
i (S ey Al ) LT edins 0L Gl
b 4 Shaw (ST glele s Yl 5
3lie 350 @B 15 S el pasmia (65 Sader
JoSS L Olejen 48 Olaar sl Oloj )3 gir Sla0 5050
Plr opdr 4 Sl G e 4 35 5 St ol

\AK

50T ol ASTys ik b Sy eSS s
L WV Oseon s s i ool ply 3500 s
il s Oldasd 3 Wl diy L gl 2l
«(Lee and Yang, 2002) s ls bLli,l ¢st& jasls
ﬂjggpuwdw@w}wguo)fw}m
53 OFY Ol 5 hie) dzes Olale ST sl
b oloss Sl ooy ol Slpki gy ol Gt
O A Ll ol o3y Il ole Coigus)l
SO/ Y Ng/MmD bl Jsesl sl s VY O gy 50
20N NGIMD L pl 5 O 52ed O 50558 Ol S 1
Al 53 ok 18 yslie I S ey 457 35 (/A
5 SCOtte .l i Sy olg ol s YT U3
Jgsl sl B VWV O g0y sm Hldde ST (V4AY) O, Ken
YT J5 ol > b e ady S & 5o )
Estay cpomes 500 NG/MIL 4, L & 1, 0S50,
Sdie ST (VAAF) Schulz 55 5 (Y4)Y) o, Kea
Llosgas Siy1E ¥ ngiml 51 i 1) Osenen men
phe gyl G 55 ol odalin 5 ol sl polis
33 e (S0 5058 ldie 53 ol 1 A5 o odalie
Ogr ¢ 23 51 593 (Sl (s p 2550 (Sl o)L
Al o 4 Oy B cidio pl 5o esle YT U3 Olals
Ly ol phoe a2 T Lol cls Aol JulS (S
—Oe 90 dar il Bl g el 0is § LT i eSS
Ol il Cwleds pl 5 (AS (i sla
ol 03, o s edins QL e sl il by WY 050 5
s GRIPL e RIPE ) Bl s Ll
3358 oo by o slao i 1S gl abamly 4 3ok
Jeted 5 s YT 3 Olale 5o 1) oyl §5h
Jsb )5 Ly, e (Kong et al., 2020).) Ll

Z . = - - - -
o e S S eobe 53 iy gl (G5le 03, Al


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

ARR

ol s by el Slale 5155 1, oSk
iy Jole opege Olsie 4 o3)) g 1 s
A B s sh e B 8 s oSS
asb a4 Ll el LS e b s ey
sldsbe bow g ol wsle 63,5 Ol s 4 odee
55 Sl o3y 5 il S ol 4 LT 5555 5 S
03,5 Sl h Olge & (sl g i 5 SRl L peen
JlS @ i Sty W6 e 53 5 das s &)
.J..w)@ d u:'.JS
5SSk ozt 53 (G Sl
il s Loy o A5 L5 (b Olale 5UE
(i B a4 dr g b &S Sl w8 ol
b e JBil Ol 3l 055 S ol (K5, L
A e GI6 Dl e 5 oS
G s (Biswas, 1993) ol o> § o e
NACA, 1989; ) Gl § Gy el il
GNT J5 b 4358 LSS ¢l (McMillan, 2007
by Jsb 3 Obabe 5 cs @ 8 k5 55 ols K,
S 1y mir Sy ¥ 6V Jole s 3550
Dle Glhls (e 5 63 laole b Oldass s ged
‘su@"f)j‘ Sl Glasseze S 5 (Rigid) (glars
b Gl S Saas do e iyl 5 Se S
S gyl L3 g odalie bB Oldeds 3 (lad o Oy 5
s e 2 S S5 5 03y UL Ao e ol 53 s
(53,5 ISl & o35 oSS slawY s 5 zls 3
Jole Sk bl sdalie alS L b (S pae
sdalive ()L ESaun a0 colokidnl )3 Oliasss oSS
S o fame Cao 4 (SUIL 5 S 0 50 wted &7 S
03 35d>) oS lacSis (g5L) sluas 34 055
5 3y ated Ld JSI olps Syslee s (o

@Lﬂ&'ég"&u)ﬁ-\.&)w‘)j

Pavlidis et )i , ol s )5 oda] Cawsas pslie
.al., 1994; Estay et al., 2012
Sl Sl sl Olej SBIE L 5 sk 5 Ol e
odalin Citignyl oo 53 0T Olpe oot S5k
035 & 550 pied SIS (VHQ) S sk s S
w03y} Sl in Olse 4 oS Wik o YU IS5
58S Sl 53 US Lug il sy by edd
Loy 055 4 4358 (o ale J sl il 1 Wy sl s
Verslycke et al., ) 53 8 oo o> Olbaidv 4 5 555 00
Vo WJgslmwl WV Oy Hldde ol .(2002
5 3l o)) Al p Sd ik i M NI
355 oo Blamssl 53 0355 Sl g b
SOl Gy Ligy cpl &S VAV O s 5 hie)
oL Rl LS 5o il Rl A edaline 5o
)JWJA& S b 9 e g9l O éfJ}g (slE
5 0Ll T) Sl ods )18 ale Calibes slas &
Ly, sdalie (Geraudie et al., 2010 ¢\¥aY ol ,Sen
el Cligua )l ole (65 b 8isku g Ol s il 58
SLossn Sl L) b alin 5 guer ol G
(Sads Jhs il g GSI ol O3y LIl i
o311 il 53l 55 gilweny) il adar g L aS Cnlos g
b WV Oses 98 i i 51 OT S0 S 05 5 oSess s
Os 619 odas Oli 5 pdil Ol (5,0l (J gl zal
fl gy g2 3590 Olale 53 gir (S acb L)
b W oOsese JlEe JRIEOb S Sl )
Ll Al s 5 gkt g g 5 ESG ( 3]
alamgsl 03 03, slagSsn s 5 e 03]
35 gy opl S (A O 5 Lie) 358
ST 51805 O b 5l 6 adalie 55 bl i

eSast Oy Aoy A0 JUAY S i ey s


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcdjjﬁ&ﬁ_\’w}i4.1]&.5

o> Torrissen 5 Albrektsen low g odd rl?gs\ A
Lo joi I OT &8 wa esie 0 VM UL
oS5y GYTUS Wpe S Olale 05 WL ol seline
oWl » (Y4A?) Hansen ; Tofteberg .ol LS
YT U35 dlo ¥ asle ladd go a5 S 0L 355 oo
sl Ik s Al ¥ laddse Sl g b 0LS K,
Aoy Ol iz pa ez 55 bys 53 Olis 5 Ol
Srros b dg 53 (¥ sladse) Ol
Sl 53 Obale ol Fa e A3y s & Ll (3L 2l
A Lo Obe L3Sl g s g0 s WL 5355 0y 90
s Sylven Lile Glims abwy & ol fob w5 YU
55 5 0LS” 55, YT U35 5,50 55 (144)) Elvingson
Ol Ses sDUNCAN Low 5 udbl o 531 ale 5137 3 50
sl oy SN @ (Y oY)
Geiod 53 okl sy ol 4y a5 L IS H5b 4
o3l OLS S5, YT b & ds asie ol
b oA sbos s I OT o B s sl s
EGlgw Ly S 4 ole Cigusyl U 3T lacke
gsb e ) i SO Wy Sl ails s shlas
288 ) G s ) 3l s Sl edy Sy glie
S 5 Sologm JoS 55 st 45 Komn e
4 57 L OLSs mte 51 015 5 lad b sl OT
WS 555 YT U5 ol a5 Ghlfl S

.JJJ.GJG.:

Sl Sl
C-LN" SOl 5l &S V.:S\;u.e p‘}] e bl o

A ses S G ol r\}u‘ » ks GLS

VY

Sy cole 3082 03 e 4l 4l V..»}\U::.w
ol s S edalie (6,88 b BT andl i
s Sy Mol (50T K5 o a1 S35
sdalie BB Jt g5 slaojim Sy 4 5 ools Coms
il Spdo b 658 JSE LB eyl tliny,
Gbad 3l eSS doys 5 ap Comgsl S e > 4t
o3 el 53 g es S IRy Cawggl s
S gg) 311 9 591 0 £ 90 (G5lwes ) alam gl
St 3l 53 5 a8l 31 0z g 03,5 med Lo 4
03 85 odalin BB 5 s b e b e wols
Sl i Oldads 5 s jaseie owld C8L )
23,5 S il ol 53 5 S5y syl
Ao o 5 0SSl Oz 43 45 (S5l 035 5 ¢! S5
T ek fhg Al e pl 3 el g0 S
b d ghmy 53 5 35 S 50 S5 s Loyl
S oold s w g 0,8 Sl Chb s
O At Slis 5 S o)l s 4 0 Lgl.ad}.?\;
Oliomen LaeSun Ll ¢4d e pu i 4 &5 €35 0l
o:;d?fngJTq@\SJM@aMW
BLL 5 Soslomn 53 &S 58 03,5 glad gl S cbis s
S s 3L aallln s Wly 53 oy aeis 6
S 5ls O sl G 3 OlaS” 0, YT U5 alo
23 D4 g ‘_gLAdgA&J)QIM);WJ.aKJ J=1 e
Jo 53 Sk plo b gees 5 Sl S50 5, OT
S ol Sk 53 odd edalin BUl 5 Sl plol
Olyusd Lol o o3le oS &:iij LgYT J; b
23 el G 53 e Mg Glajetlh 5 Gsesse
5 (YY) o, 5 Estay Ly oas plowil anlllas
55 0Ll 55 (OFAY) O 5 Sy o oMo cpimean

2 el G b b alie Sl sk £ 218


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

VY

Cyprinus oL 53 555 (s ptdse O 5
=3 pddse scarpio Linnaeus, 1758
Ad— (A (65 ,,S alis ale aBl by,
AA

Smn AT g o IS S Sl 5B
033 e 5 S3lw @l O o Sl 5,
SYTU538 Olale (IGM) o g oS 555 S 5S350
FONY (s m ST drmss ysel 5 OLS S5,
AV-y ey

(o313l €1 0 panl (S lon o e r 536
S da g gy amglie IYAY (el
Oncorhynchus ) oS -5, VTJ ;5 i
pode aden o 5 5 5i o ST s (Mykiss
NEVERVRCIN JACH ISP P P

) gl > c.ichJ"ﬁ_fu e ol—al g N

€3 (Eho 50 Gl Cp gt Sl aies
(Sl Ol NT U3 o5, sleial, AYAF
St s S50 iS s S 5 T
ez VAR L6, 5laS
cpidlo 5 p i diweS (alalS L))
OLaS (5505 GVTU (e 233 5 (02 T
«J Tl eslezwl L (Oncorhynchus mykiss)

S5 5 o S o el 53 55 Sl s
A=Y+ ()P (M dlres .0LdS Ol OLiS

12.Albrektsen, S. and Torrissen, O. J., 1988.
Pysiological Changes in Blood and Seminal
Plasma during the Spawning Period of
Maturation Rainbow Trout Hold under
Different  Temperature and  Salinity
Regimes, and The Effect On Survival of the
Brood stock and The Eyed Eggs.
International Council for the Exploration of
the Sea. 1-24.

@Lﬂ&'ég"&u)ﬁ-\.&)w‘)j

é.ylz.o

Lo eyl (o5 alllas AYAY e OLas T L)
el 5 S5 55 50 st 5 S5 550 55T
s Rutilus rutilus caspicus ., ;= aalS” als
S S5 el OLL 0T pog s 5 les J 8
N
WY (b mlie GioalaS o uSliils — Lgdn &
e

e 5 sl L5l AT8 e os)3T
277 SLos s e 03 B 53 (Al Sosp
S oo Ol s g ((Slelie 5L5)
i VY i8S

Jle dlar e cgalals e (homes O
o m 5 2Les a3 AYAY cp al3s pb5s
51 Barbus grypu) <o ei sl 45 5LE i
€803 ST A g 4 S Bl 3 b
OY=2Y XF(ONY

(03 053315 5 pe gl o ¢ Bl 0315 e
D9 ple Jhe A5 el S YA
(s—ods ados . oy L8 s 55 Sillago sihama
OF =¥V (DY Ol oD

AYAY (o s 5 (n e o3l OLas
e o o 53 D3 el 5 03 ges LSl O 56
oncorhynchus) LS ., VT 5 Obsle 4o
(OO dloes r.wlf e sl ASL L (mykiss
AY AV (DA

B) @,-35) (V) ls als A¥AD e (ol .
i #FY | Wls G Ol pLasl (658 g b
QY (S el 5 S 0SS (e

P Sosr 5 S S e lh Ol i (o) 5


https://ganj-old.irandoc.ac.ir/articles/691747
https://ganj-old.irandoc.ac.ir/articles/691747
https://ganj-old.irandoc.ac.ir/articles/691747
https://ganj-old.irandoc.ac.ir/articles/691747
http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)ucvﬁ:}?udbcdjjﬁ&j_fwj4.1]&.5

Recirculation Aguaculture Systems
Containing Sexually Maturing Atlantic
Salmon Salmo Salar. Journal of
Aquaculture Research and Development, 5,
5.

22.Guner, Y., Ozde, O. and Gullu, K., 2006.
Adaptation to Seawater and growth
performance of Rainbow trout,
Oncorhynchus mykiss. Journal of Biological
Sciences, 6(1), 22-27.

23.Hansen, T., Stefansson, S. O. and Taranger,
G. L., 2008. Growth and sexual maturation
in Atlantic salmon, Salmo salar L, reared in
sea cages at two different light regimes.
Aguaculture Research, 23(3), 275 — 280.

24.Heidari, B., Roozati, S. A. and Yavari, L.,
2010. Changes in Plasma Levels of Steroid
Hormones during Oocyte Development of
Caspian Kutum Rutilus frisii kutum,
Kamensky, 1901. Animal Reproduction, 7,
373- 381.

25.Jonsen, R. E., Petrell, R. J. and Pauly, D.,
1999. Using modified length-weight
relationships to assess the condition of fish.
Agquacultural Engineering, 20, 261-276.

26.Kagawa, H., Young, C., Adachi, S. and
Nagahama, Y., 1982. Estradiol-173
production in amago salmon
(Oncorhynchus rhodurus) ovarian follicles:
Role of the thecal layer and granulose cells.
General and Comparative Endocrinology,
47, 440448.

27.Kim, H.S., Ch, K. and Son, K., 2017.
Comparison of different ploidy detection
methods in Oncorhynchus mykiss, the
rainbow trout. Fisheries and Aquatic
Sciences, 1-7.

28.King, M., 2007. Fisheries biology,
assessment and management. 2ndedition.
Blackwell Scientific Publications, Oxford.
382p.

29.Kizak, V., Guner, Y., Turel, M. and Kayim,
M., 2013. Comparison of Growth
Performance, Gonadal Structure and
Erythrocyte Size in Triploid and Diploid
Brown Trout (Salmo trouta fario L, 1758).
Turkish Journal of Fisheries and Aquatic
Sciences, 13, 571- 580.

30.Kljajic Z., Gacic, Z., Mickovic, B. and
Lazarevic, B., 2014. Growth of rainbow
trout (Oncorhynchus mykiss) reared in

V¥

13.Biswas, P., 1993. Manual of methods in
fish Biology. Asian publishers Pvt Ltd,
New Delhi.

14.Crabtree, R. E., Hood, P. B. and Snodgrass,
D., 2001. Age, Growth, and Reproduction
of Permit Trachinotus Falcatus in Florida
Water. Journal of Fish Bulletin,100, 26-34.

15.Davidson, J. W., Kenney, P. B., Manor, M.,
Good, C. M. and Weber, G.M., 2014.
Aussanasuwannakul, A., Turk, P.J., Welsh,
C. and Summerfelt, S.T: Growth
Performance, Fillet Quality, and
Reproductive Maturity of Rainbow Trout
(Oncorhynchus mykiss) Cultured to 5
Kilograms within Freshwater Recirculating
Systems.  Aquaculture  Research &
Development, 5 (4), 1-9.

16.Endal, H. P., Taranger, G. L., Stefansson, S.
O. and Hansen, T., 2000. Effects of
continuous additional light on growth and
sexual maturity in Atlantic salmon, Salmo
salar, reared in a sea  cage.
Aguaculture,191, 337-349.

17.Estay, F., Colihueque, N. and Araneda, C.,
2012. Comparison of Oogenesis and Sex
Steroid Profiles Between Twice and Once
Annually Spawning of Rainbow Trout
Females (Oncorhynchus mykiss). The
Scientific World Journal, 7 Pages.

18.Fostier, A. and Jalabert, B., 1983.
Steroidogenesis in rainbow trout (Salmo
gairdneri) at various pre ovulatory stages:
Changes in plasma hormone levels and in
vivo and in vitro responses of the ovary to
salmon gonadotropine. Fish Physiology and
Biochemistry, 2, 87-99.

19.Funamoto, T., Aoki, |I. and Wada, Y., 2004.
Reproductive Characteristics of Japanese
Anchovy, Engraulis Japonicus, In Two
Bays of Japan. Journal of Fisheries
Research, 70, 71-78.

20.Geraudie, P., Gerbron, M., Hill, E. and
Minier, C., 2010. Roach (Rutilus rutilus)
reproductive cycle: A study of biochemical
and histological parameters in a low
contaminated site. Fish physiology and
Biochemistry, 36 (3), 767-777.

21.Good, C. H., Davidson, J., Earley, R., Lee,
E. and Summerfelt, S., 2014. The Impact of
Water Exchange Rate and Treatment
Processes On Waterborn Hormones in


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

o

seawater. Deep Ocean Water research, 11
(1), 1-11.

40.Pavlidis, M., Dimitriou, D. and Dessypris,
A., 1994. Testosterone and 17 B- steradiol
plasma fluctuations throughout spawning
period in male and female rainbow trout
(Oncorhynchus mykiss) kept under several
photoperiod regimes. Annales Zoologici
Fennici, 31, 319-327.

41.Randall, C., North, B., Futter, W., Porter,
M. and Bromage, N., 2001. Photoperiod
effects on reproduction and growth in
rainbow trout. Trout News. 32, 12—16.

42.Rehulka, J. and Adamec, V., 2004. Red
Blood Cell Indices for Rainbow Trout
(Oncorhynchus mykiss Walbaum) Reared in
Cage and Raceway Culture. Acta
Veterinaria Brunensis, 73, 105-114.

43.Schulz, R. 1984. Serum levels of 11-
oxotestosterone in male and17B-estradiol in
female rainbow trout (Salmo gairdneri)
during the first reproductive cycle, General
and Comparative Endocrinology, 56 (1),
111-120.

44.Scotte, A. P., Bye, V. J. and Baynes, S. M.,
1980. Seasonal variations in sex steroids of
female rainbow trout (Salmo gairdneri
Richardson). Fish Biology. 17 (6), 587-592.

45.Shirali, S., Erfani majd, N., Mesbah, M. and
Seifi, M. R., 2012. Histological Studies of
Common Carp Ovarian Development
During Breeding Season in Khouzestan
Province, Iran. World Journal of Fish and
Marine Sciences, 4 (2),159-164.

46.Sylven, S. and Elvingson, P., 1991.
Comparison of rainbow trout,
Oncorhynchus mykiss strain for body
weigth, length and age at maturity in
different Swedish production systems”;
Aguculture, 104, 37-50.

47.Tempero, G. W., Ling, N., Hicks, B. J. and
Osborne, M., 2006. Age composition,
growth and reproduction of koi carp
(Cyprinus carpio) in the lower Waikato
region, New Zealand. Journal of Marine
and Freshwater Research, 40, 571-583.

48.Turker, A. and Yildirim, O., 2011.
Interrelationship of Photoperiod  with
Growth Performance and Feeding of
Seawater  Farmed Rainbow  Trout,
(Oncorhynchus mykiss). Turkish Journal of

@b&:@;é{ébjﬁ.u)w)f

floating cage in the Bay of Kotor. Stud.
Mar. 27 (1), 97-108.

31.Kong, L., Bi, B., Su, Y., Rong, H and Hu,
Q., 2020. Gonadal Development and
Associated Changes in Estradiol, Thyroid
Hormones, and Sex-Related Genes During
Different Growth Stages in Cultured
Female Rainbow Trout (Oncorhynchus
mykiss) in Yunnan. Research square. 1-21.

32.Kumar, V. and Karnatak, G., 2014.
Engineering  Consideration for Cage
Aguaculture. losr Journal of Engineering
(losrjen). 4 (6), 11-18.

33.Lee, W. K. and Yang, S. W. 2002.
Relationship Between Ovarian
Development and Serum Levels of Gonadal
Steroid Hormones, And Induction of
Oocyte Maturation and Ovulation in The
Cultured Female Korean Spotted Sea Bass
Lateolabrax maculatus (Jeom - Nong - Eo).
Aquaculture, 207, 169 — 183.

34.McMillan, D. B., 2007. Fish histology:
Female Reproductive Systems. Pp. 68-78.
Canada, Springer.

35.Manor, M. L, Weber, G. M., Salem, M.,
Yao, J. and Ausanasuwanakul, A., 2012.
Effect of Sexual Maturation and Triploidy
on Chemical Composition and Fatty Acid
Content of Energy Stores in Female
Rainbow Trout, Oncorhynchus mykiss.
Agquaculture, 364-365, 312-321.

36.Mehrpoosh, M., Akhoundian M., Khara H.,
Kabir M. and Hajirezaee, S., 2013. Serum
biochemical parameters of endangered
Caspian brown trout, Salmo trutta caspius,
Kessler 1870. Comparative  Clinical
Pathology, 22, 899-901.

37.Mylonas, C. C., Fostier A. and Zanuy, S.,
2010. Bloodstock management and
hormonal manipulations of fish
reproduction. General and Comparative
Endocrinology, 165, 516-534.

38.NACA. 1989. Integrated Fish Farming in
China. NACA Technical Manual 7. A
World Food Day Publication of the
Network of Aquaculture Centers in Asia
and the Pacific, Bangkok, Thailand. 278 pp.

39.Noda, H., Okamoto, K., Okada, H. and
Takagi, T., 2010. Survival, growth, and
maturity of the rainbow trout Oncorhynchus
mykiss reared in deep seawater and surface


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOR: 20.1001.1.23223545.1401.16.3.10.6 ]

[ DOI: 10.52547/aqudev.16.3.103 ]

\F'\j’i\iccya)uuvﬁ:}?udbcdjjﬁ&ﬁ_\’w}i4.1]&.5

\Rl4

Fisheries and Aquatic Sciences, 11, 393-
397.

49.Tofteberg, P. and Hansen, T., 1986.
Relationship between age at maturity and
growth rate in farmed rainbow trout, Salmo
gairdneri. EIFAC/Symp. E50. Bordeaux
(france). 1-36.

50.Tyler, C. R., Santos, E. M. and Prat, F.,
2000. Unscrambling the egg-cellular,
biochemical, molecular and endocrine
advances in oogenesis. In Proceedings of
the 6th International symposium on the
reproductive physiology of fish (eds. B.
Norberg, O.S. Kjesbu, G.L. Taranger, E.
Andersson and S.O. Stefansson). John
Greig A/S. Bergen, 273-280.

51.Verslycke, T., Vandenbergh, G. F,
Versonnen, B., Arijs, K. and Janssen, C. R.,
2002. Induction of vitellogenesis in 17 o-
ethinylestradiol-exposed  rainbow  trout
(Oncorhynchus  mykiss): a  method
comparison. Comparative Biochemistry and
Physiology Part C, 132, 483-492.

52.Wallace, R. A. and Selman, K., 1985.
Major protein changes during vitellogenesis
and maturation of Fundulus oocytes.
Developmental Biology, 110, 492-498.

53.Yildiz, M. 2004. The study of fillet quality
and the growth performance of rainbow
(Oncorhynchus mykiss) fed with diets
containing different amounts of vitamin E.
Turkish Journal of Fishery and Aquatic
Sciences, 4, 81- 86.


http://dx.doi.org/10.52547/aqudev.16.3.103
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.3.10.6
https://aqudev.lahijan.iau.ir/article-1-717-en.html
http://www.tcpdf.org

