[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

VYA DMJ/SJL@? ajw/m‘b-\l?/mbcb‘gdj)}wbﬂjfﬂ

Y1 b s 5,V 5 055 (B Hl Ul p @365 (IR (S15 5 (S 058 Slads
[Oncorhynchus mykiss (Walbaum, 1792)] oLs .5,

Olsla b lsdel 5 LS go s i

s S

e K YIS Wse 05 g 1 asY 5 o5 Ll Oljos o5 () IgK 5157 5 (S pits Dolads i i it 4
ST slis 5 g LS 7 (S joiiz G apb 1 eciliio ol oy iy Oln 5 5/l Aoy s S S0k glie Solads
ST 4 5 05 5 s Ylgz) w3 5N gS ilisis (laa ST 1 it ohid gy Tk sk o Mg 055 m 5l 500Y
FosSU o ok plowil gy ks S bl oyl so i aies g s LT slid b gy Y Ay U o5 JolST fol o p (Lo o
.w’,ffaL?u'/J//.(«“ dw g3 Folai JolS slocS b = b gyl o (0X1XF)

S s w0 (P<+/00) 5,05 SGKS ey Dliyl S s b )Y 5 i Ay 5 Sl Do 45 s oo L g b5
52 ol S b pllse 4 S (S L lez 5 aw b plse s S0 Y T 5l U epasb 1 sy Ads 5 55Ul Ol
Ssgpmine bl cidisis sLnaST 5 4, Y Ay Olps a2 ST .(P<2/20) s po L (5l ine Jx;;/‘g/’j/‘_,;w,gcgw;
A o i3 o g3 Tl lg o517 4 s ilin p e g 5T sl U 50l S Uil Olpe g el
s b pollpe 5 ey oo By etz loaSl ) Dby (P<2/00) 5 jiaS o fae b a0 Sia 00 5 lie cda slanST
i 3 Ko Lilgi oo oS VST 3w G it A3 i s 5 s M 30 40 o (5 3 N S U Mg
o3 LS gl 55T Cilisa folyo 43 Ly gyl

w515 S lads (5 Wl Sl Ol 5K (YIS g 15 0S slao3l g

Ql.@_ul L;’ix..«.p nK..i.}lJ ‘L;"':Ja CLA em\J u:)}k:& Lﬁ"fﬂ ] )L:».:«J\J v.:?J,.r 4.r \

ABR


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

YA bl:....aj/fj\.q.? ajw/ﬁik/mbcbjdj)‘gwbﬂ‘gfﬂ

S = e o adl (Yo 5 YV OA) cd 50 o555
Y 5 o35 Bl Ol 53 1y sl 5525 b i
S S0 S 4 YY) das e OLES Wl 6151 L apdis plSin s
S o2 CdS o A Jls) e 0 olg oS
N W R pWa

0l 80 5 0l (55,5 VIU53 el pe o o511
Laias e 5l ol psdse 52 00N 5 500k o355 8L
S Sosb e ol el Jlds ) Soline IS 5 ey
e 3 S e S S sl Ay S e OB LA Sl less
LlaiS lode oS ol Jm 3 ol (Te 50V Ll (6,20
L3 5 (T8 50T 30 (Bl Olgn (5,6l o o511
ol Ll aS S e g ) gl S5 gl
e OB h 5 5 (YO 5 YE V) Wls (6 2 e
o 3 03l b L Y bl sl b o (o 8k Ol
(V8 5 8) Wles S Oyl po IS Lol 55 5 abe

erug,_&Sﬂ wﬂyaj\b(}&srﬁrj Solads
diles S a8 OB 5l 2 s 1 O Bl Ol
05,5 a0l S sy s p 03 (V) Olsla 3 (Y 5 VYY)
Slabs a5 el e bl Oles 55, VTd 55 Ao
cidzs gla iy 5o Y 5 o35 OB LL Ol (S0
oMl g pASess lads R 5 sls ol b ol
3o¥ 5 ¢35 B Ll Olse end 53 age Jolo |y il o
25 e

lads Sl oassy ol s et sl sole e S L
S a3 GBKL Ol o0 OIS oS15 5 (S5
L ol 5holes (=S5 $VId53 ol JalSS 1 e )
Gt b s0,Y oo 55 Ad; Oliee p i 5 3T sl
.y\{aijbejwjﬁg\jT

L by, 93l
GYIU5 ol L3S o8 LS 53 \TVA Jw 3 hass ol
T ol s Jbweslear Ol 53 085 ) 0LS (K,

PRV
Sl a5l (S 0S50, VIS b
Sl 528 3l (S5l 3 03,28 5k 4 45 (ol Olalesl]
e sioslas 5 bl Olasles o gl ge 03l iy, Ol
380 o sla Yer 1y ale cpl Sl W 5 (FAO) dsie
she 3k a1 a5 ol Sl o3 055 Olge 5008
Slapss ool 5l Ao s 00 Lo (08 57 cd esls Li18
A5 LS el s 0 o3 10 5 Ll s Olabasll 83 ey
ol AL G ] 53 01! ax S1.0VE) 55s
Slas s sl 5 el gl e s L Js
033 ds3 BB 5w Odsy iy pl o3 B 5 e
RGSUAIN Vo I

Ol 53 s e Olsle 355 5 glausly sles oS ol b
el 53l ol Ol 10, VId 3 685 s p &
sl @\)_A o=l SBlaal des 51 ale 4 03).('-:;;7— =
slas¥ 5 Lags 53 o3l ol dlw - wlivke Js
PP DU P S P WP [ SO NP R W
TIR 205 e e 5 S5 sl dis e
A5 Slaess CoiS 5 sl 184Y Jle s (V) 0, Kes
G Tl a1 0leS 555 YIU 3 i ge 55 o
5o o Sl gn sl 5 W8 Dl o £ 5 n s
L el 3y aig A>3 bl bl opl &5 S e 0Ly
Ao dEie e 5 d 2l (Hatchery) 1w sl
sr 5 S n Olge 45 At lagsd O kS L slagas
s (Hatehing) o La8 55« Ssje—ir «gosla >l o
5 bassY e ws nl 51 Y gans o5 il oS el s
s Jrols i Jlm s s Sl 5 585 Olale
5 =55 o3l ‘@)Tﬁ SlBl 55 (U 50) OLr 5 s
Sdisls 35518 sl se e3lalt il Ly Oliess =
mlge 4 das L 0T Bl 5 oo kS 3550 03 03 (S g
Al CueS 5 S oS Wles S SIS 08 ke s 5l leds

'_.;v:i:sﬁ g_;ﬁ")l"r".”“")."U}LS)JTV"“&‘}:‘JJN&’:

YY.


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

....Jb})y‘gréd"_;)\f.\ﬂ.a bb,:njgréd'dj.\.g.{} VS‘JSJ‘S‘:‘SV’J olds Sl

4 e mla fextex)o ;u{\g&iﬁ‘rﬁ&y@&;
FINYA LSl b T 0L 5 A esls 13 sslas b
s 85 Ol s wads s

U ol ol 5l S 53 OBl Ol e Ao
duuduﬁfrﬁjudujrﬁub;;)r:% ‘df:)'v.«b_.—
550 Wl Uk gyl Llaes 51 SC a gl ol
3 S e Wl ioled 5 Y

baess 035 Gstedd shaie 4 0l 5500 0555 Jsb 53
o i oo Sl 1/0-) B L s 3Vl 500
At el Bln 3 535 S Sy & 5 sl K S
(V)

Ay cidse ol e s ale )Y b e 035 xSl
SN G e aw Sl b dees 551 e sl
s slag,Y Sl Oy el s 4 T i85 LSS
Sy, gladd ses O5ls 1AL 556595 8 OLL o okl s
Ve ol gl o S SI sl s el
RUPCOF S VRV RENE % SPRCIP VR by CTR PIPTRN I W

LY (Specific Growth Rate L SGR) ¢35 5 Ay Ol e
Q) a5

In W2 —In Wl
—_—X
At

SGR = 100

w5 adsl 035 o5 4 Wa 5 Wi 0T 53 oS el s
305 e g Ay 003 s AL 50 S e e 5 5 Y
sl
Gl 586 o, Sesl Sl ylesloyss Jpb o
ST (63 o hoen 35S clos am s ile O oo 5SG
@J}—EMPHJQ\H g‘_;lx.ag:)bbc&swmcu;;
RYARGIE L: (_;la}:;- c.wLﬂ} L: g.)] &L«J 6}:§°J\~b\ A rl>u\
L osdre 3 5 S e o S ST (65« home 05081
Sheslial LpH 5 &l 5 (V) 5,10kl sla_ss, 51 eslizad
b S o Yt Jas Jenway s 4 e oK
e el (6 Sesll gla, s I S s S
GIAVES YA VIAE YL ol S Sl a s VY VA

YV

S e U oy 8 0 ool ) go 31 gl o5 8
el 55 e S 0l 51 b oS0 5 5 S e
lros S Ol o 550 slales s Slsl S8
L L s 5 (D) 5L Ll (O) LL v (B) UL 55 (A) L S
L e S ol s 8 (IS0 el L2805 (B) ri
G s LS 3 S i S e Sandly ol wax g
e Ol 53 g pe 505 Gael 51 (sl O e
Sl S LS sl by e S5 b s L G Lais
Al Sl il o) bl Sl cou pdlge oS
=g by dale LS i Jle s J;Srpd Solads
oLl s sl po 5l 20 el Vsams oSl
C B A esS mlse S Sl nl 5 255 nlnl i
Yoo JlaN 508 XY Ll swihlbes 5B 5D
035 2 53 g 35 5 (sosler (i Al
el 0 1Y Jad s K8
(23055 Sl ol (Sl 1l Olebl Sl ey
Yoo G ) Ssun 8 g oobe 5l aslinad L s abe
e At Jlamial LT o5 5 g (O 20V 550 8
235 S eslial Ly Wa a5l edal Cs a4y slagss 03
ol s S edlasl 5 g Seslul e S ) B L G
So = e ol 3l s ok Jos pll sl 5l 25
ol s S soslamer BB S s s dlasud ol
05 V) ool Jkoee Sleslinal b 5 St and s, b o2
S 3 medS A IS 2 S Y sepsl S E/0 (i LS
Al ST L sk slapss (Y) as el Claie O 2
So Sl a5 b ols il LS 5k 4 Ol ST
o s ol JolS Clr e 4 T S5 0 ol
IS e A S IS o> (Water hardening) 0.3
5 ‘LE)JTC"-? Seis S s 530S a5l sk slapss
Ve (SIS e b o Gl e s ol b 4
L bl s sl s s O gl 5551 aiig, Voo

B 3 e ol .S S s o e O /8T /Y slal


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

YA bl:....aj/fj\.q.? ajw/ru&/mbcbjdj)jwbﬂjfﬂ

OLeS 555 VTP pllsn 31ans 5 (55070 omimiom s S xKle ) Jgr

Y&)ﬂﬁ odd Jlasal 055 055 0L 055 O gl ‘o Jsb Slas W 05 S

<8 (gr) (gr) (cm) ol se (éﬂfrﬁd Solass)
yoya e A/o © AFEAY Va0 © ¥/ 00 Y. (A) 450 S
vorg/ ¢ YY1/ 9 YYOA/E S \Y/on € AVATE Y. (B) 4350 53
OeVEN© 00Y/4 € YAVA/8 D Yo/A0 P 0L/AA° Y (C) 45 50 4w
ATAVAR yeo/y P LOVI/AT Vg ® VAP Ve (D) 5+ e
Voo Wy ? AAALYVARS $040/¢ ° YV/YA? TVA? v

(B) Ao bad o =

Working fecundity .Y

) sl szfh)\.)\,l JK@ J)Jp Al

LS el Sl pme Dol hyls des s 0 Jlez| CEM 23 Kl Oga30 ol s alin O > S Blus glls &S e Sle O a3

sB A lacs S plse LD 5C laos S e 5o sl
Ol s ooy 45 (G 5k 4y als QLA (6405 pme GDIE
(P<2/00) 50D 5C slaes S o by 8Ll

S oS BN Ol 250 Slads 36 5,5
D 5C laes S e 53 Bl Sajain b g0k
E 5B A gloes S il Lo anolis 53 Js o050 ls sne
o (P00 3 a iy O Olse 5 Jls e 3D
Sosm 53 35 13 e DMl S E 5B A slaey S e
Aoy S iy (2803 B (Sajeiar 5l )8k Ol e
sl LS E 3D C L;uej;l_{@\gd_w\_sm\
5o FeS Ay S 53 G BLL Olie 45 gla S w4 ((P<t/00)
Sa i Ees S

23 2LiSe 5 U ol 5l B als Ol s 3550 5
A, sdalin s e G D 5 C glaes S pl s
5o s B 3B A ooy S il Lo Ll Gl s
$boes S millsn e (P</00) 55 o iy O ki
oS Gosb an il SLuSC L gyl e SOSIE S A
omlsn (P<e/00) 55y i 2 aS A oy S e 53 O Ul
LS E 5 A slaes S U sl sine BB oy S

ST s b pliS o5 a5 55 (ke Ol s S
DA gloasy S o ulse sE o8 b oo rw sy

i Bog S pllge 534S gosb g s xe SV

3 A 03 S e VANEN/HY 5 YYO/OY/AT ) V/FEY /08
53 (OXYXY) i, sSLs Cj_b SRV A T

aal 2 53 SAS Jlp8le 5 3l eslizal L sl s 4 eS|
Jdo 5w Li) 5 OB UL Sl ad> e e (gl ANOVA
W) =Sl sy do La Sl amlin .00) s S (gLl

@w
2> G Dl by o gla Sl 5 solol 2
Y sl sles LS e (Soseiar Ul e
Solads 4 S sl QLIS C’L“’ el ol ST o Y sl s
(S 2o L5 ol S BNl Olje 1 2S5
(P<e/00) 3515 g ls e S LY a3l glis S8 e
o e 5l Bl Olse s (056 OIS (S5 oo
03 5 eals s e 3 s BT sls U pLiS e ss
S il Pl Bl (o I 03 5 uds glagS1 5
S5 Olpen 168 el Jl 3 ol (P<2/00) s s 0L
AL el Sls e &Ljﬁu BN oLl

R SeRs Dlads 5 (SIS e MY sl 4 a5 L
G2 b Y 5 s JlSG il ol s (6 Sk 0l

Yyy


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

....Jb‘g_)y‘gréd"_;)\f.\su b‘}t’}fr""-‘.dJ""ﬁgs VS‘JSJ‘S‘:‘SV’J olds Sl

ﬁb)] 505 Job ,;})YJFJ‘_;,@.\;L@ Q‘ﬂﬁﬁé‘j}dﬁ‘g}d Sbds JI il ,lg a4 5o Y Jod>=

Lot U oliles Lol U Ssedx bt olsT s o ol
MR RIS diLMf(pJ thv}u L;)JVMM} N Eallel
* ns * * * ¢ CCPELRCHIEN
* * ns ns ns Y 55 (’Sle
* * * * * A 55 S1E x2S e e
P<s/vo ¥ BIEPEV WS
b3l 8553 sk 53 55 5 055 BN Ol @55 (S5 5 (S5 Slabs SIY g
sta bl b LS SRESTRLE b Ssseiar b ot ’
() sl ) sl3T el (D) (S () LS (1) S3pir 7
R
L;-iS‘..wJ lads
ov e WY 00/F ¢ AY/A ¢ Nor? A
ov/o ™ v/ ONA® AN Ve B
AV v/y AVAE vy AN C
VA/Y 4/8° VA% QA A D
/A WA 1/ ag/v e WP E
VE/s s VE/ oV Ve Shae glas
o 515
04/6" e A A/ N4/ AR
14/ ° qv/o ? VA/0 q1/¢ VA AR
Vey® A/ ® VANV q\/+ a% ARRRE
e/ V¥ Y/ o VY8 Dl sl
oo U7
vo/Ad q0/v¢ Yv/e © v/ye 84/4° Axiror
vy e qy; bed 180 N VY. o INAE
1/ ¢ QV/A e 1e/Y° AV vy/y b AxYrres
go/ve q0/A% EV/Y© AV/E 08/Y° Bxgees
aVal qy/y e a\i AV/0 % vyA® BxVe oo
o/y aA/0 ® AN 4./t e VY P Bx\+eeo
At qy « vav® qy/4 ¢ AVe? Cxgore
AL/A qyyy b AV ag/e A CxVere
vasg ® vy 2 va/e ® qy/y e AVY? Cx)oroe
VE/NP 47/ b Vv ? qy /s e IS Dxgeee
VUA® a1/ b var? A4/ ak DxVe s
INA qv/o e Ao/t qy/y e qv/g ® Dx)eeee
18/9 b av/o 11/e® q0/+ 144° Extees
g/ ANV ? 0% Ve e ExVees
AT ANV ? M\TAN qy/yv e v/ P Ex)evee
Y/ o Y Yv/0 Ya/\ e gl

Sl Y O sl Gl Sle L igls s e D] Ao)3 gy Jlal pelans ) Llodds jasie wlin b O = L aS L Sle 05t 8 53

YyYY

Il e


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

YA bl:....aj/fj\.q.? ajw/ﬁik/mbcbjdj)‘gwbﬂ‘gfﬂ

3,55 sdalie (6l5 sme BN 035 S 51 S,

53 30k 3 o 3o 8 Y St 035 SKke 4l
Gols mme M) &S el ol b S ccilisis glaes S Ol
035 el LD 5C pdse 5B 5 A slaey S pdlse o
05,5 o lge 53 )Y S U35 S usb a4l 325 E
Ot Lo (P<+/40) 55 p 2w B o S 55 5 S A
REEVCIN CRSTPRANTILYEY RUC-CaN IS PR SIENe Y
S5 A es D LC ey S s 55 s B LA 058
35 Y 5 YA Y 055 0Sbe » ol ime Sl e (IS
o sl O3 dws oo B a5 I 650k ) ey
o011 Jie o e3lizal SlanS1 3 03 5doee 53 ekl o
=S SIS oS1 5 S Sl bl S LsL oSS
5 S olads 5l by s oSle s
(2, 01 S50 oS das e 0L | gl

Ny Q‘ﬂswlgiégﬁ&}?ﬁmiww@u
O3 S s Dlais G o 35 ssi B e,y ek
03,5 il d b ye A Olin o i S o5k 4 o)l
A slacs S e w bgye OF Hlude o 2S5 E 5D C

.(P<'/'°>C~wl )‘J&:\M L@ju:.;g_sﬁt&-l) goJﬁBj

SAS e 5 Lo
Olsme (S ps Slads 3555 s Jhlasl pl b
Ol 3 (al5l 155, SG sl 8 50V 5 o LBl
Lol gl a0 b sl S5 ciliis |10 o580
Olsee VL o (b 4 il o 2S5 Slads 53l
Wos S o 88w L ol s 4w b plpe 53 o8k
(8) LS 5 as it oo s b ol s oS
U sl slapss 8Lk Ol bl 5l plie mls 50
Ol (3G sl dinls 0L o 1L L (S350t
v_;a4_§‘.A_}>))I¢Mu>m.db)%wﬂyélﬁbéﬂf,\;b
g dar S bl s p ol o b aw e s

ASQ'_‘)JSWQ\)_?JA ‘g_f.:'-“_ﬁ}: g'ﬁl).) gﬂfu}ﬁ Lg.l.'q.a_};

sy saY sl Gld Aoy S A 6s S udle s s
(P<a/v0) clils

s3T sbes U gyl ado e 5l Bmle Ol e s 5
3 ,ls mxe I D 5 C slaes Sl ge s 5,Y
Slsgme BMEIE 3B A slaes S pdlse banslie 53 Js
A Slaes S g o emen (/0 0) s 0n 2
Aoy S e 534S gusb @ s sl gme Bl S E
(P<e/00) A odss (5,8l Oljee o %S

ol bl gloa i 5 4 el ay a5 L e yame 0
(D) L Ll 5(O) Lo v (pdlge a8 Aoy o0 o a
ST sbes U (om0l 3 (s 0553 5 53 edd 2S5
5, Shes B o 5lepdsn plo b avslie 3 (g5,
Aol (5 e

Olses 5 5¥ 035 am by m sl Sl 5 (bl a3
S 4 S el sdd W11 0 5 8 Jsldr 53 O o5 A,
Olsme 53 el go 31 (2805 Dlads o a3 s OLES ool
Sls e Ot Calises glales Sl edel s 4 5,Y A
3 50 YA 5Y 03 oSSl (P<4/00) 1S e sl
s e I E 5D gloes S oplse w03 S50k
GO B 5 A laes S g banglio s Ly ccoils
i (28055 b ol b plse 2 Of Jldds 5 )l sns
O3 5B A slaey S pdlge Ole 53 (P<2/00) 55
LS g ls g D S5, YA o

oS alse 3 sl 3 e 5as £Y Y 035 oSSke
L) olsne Bl 35 0 2S5 gl 51 i b L
o ot (P<e/00) s OLEB 5 A 05,5 e L
S Gl sS a3 pms SMHIE 5 C slaes S ol so
05 oo Boos S ol se slagas 5l ol slay Y
Al (P<e/00) dss g Lls (gl S e S50 £Y U2
L ols ome eI D 6s S g 5l odal s 4 (slag)Y
S IE 5C glaes S ol ge 5ledel o 4 slas,Y

£Y 5B 5 A 05,5 udd s o Lol Ol O3y s el

TYE


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

....JA}_)Y}V.;J‘SJ@.\SU b‘}t’}fr""-‘.dJ""ﬁgs VS‘JSJ‘S‘:‘SV’J olds Sl

b3l 8053 Jsb s 5)¥ dd; Ol 5 055 Sils 5 (36 (ST 5 5 25 030 Slads S1 ity w8 4 Jsa

oy My Olge S 8Y 3 KEF 035 s Y O3 e iss YA O A

. - Ealakn
(O 85 Lo )s) (mg) 5,90b 5l (mg) 5L 51 (mg) s,s,b 3l 1151
* * * * 3 oS r}d Colads
ns ns ns ns Y o rs‘):
% * * * . - 5 . .
A s Vs‘f X ,.WSV;U Soless
P<:/v0 . % BISEPIVERS

oRbe3l 8553 sk 53 55¥ Ak, Ol 5 055 Kl » 035 o515 5 A 055 Slads 1.0 Jsix

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

o iy Ol BESRAREGENEP BIIEETIRANNEY: SV e 330 YA OS5 ;
(O &5 Lo )s) (mg) ,90b 31 (mg) s, (mg) s,k d
RS
635‘.:9" Silads
VAt Ve © AY/0° ank A
t/Ae P \Y/o € AY/A € WAl B
A Yo/r® VeN/o® Vee/o C
\A Yy e VeV D% D
Y/ @ Y4\ @ yov/s ® Veyye @ E
\/oY v/ YY/A Vo/) Sl glax
5 51
A YY/4 VA q:/0 ons
V/A8 YY/ Y/ QN Voo
\/AO YV/¢ yYY/Y 41/4 ARERR
VoY v/ YY/A Yo/ Shre sl
otz 6T
A C e Ay vo/y Axgens
VA € Yol Ao/ ¢ v/q ® AxVe o
VY © yy/vd AO/Y 4 vi/o® Ax)oeon
VN © yyoy e A/ S VA/A P Bxgevs
ot © Vg o A/ S VV/A BxVe e
/A4 € yr/g A vin 't Bx)eoos
\ AN Yo ® Veg/ b Veo/t ® Cxgove
Y/04 © Yo ® PV q4/¢ CxVers
Y/, ® Yo/ ® VPV e Cx\Vovene
Tt Y P Vig/e ™ 44/0 Dxgeee
Y/AY Yy ® VoY /e A DxVe e
Y/t Yy @ Ve e Veqv? Dxvees
AR ¥l Ve Vey/e Exgeee
¥/eo® e Vo ® Yoy ExVees
Yy YA/ ® vy ® Voo ® Ex)svoe
Y/AO Ve /0 Ay % Shre o

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

Sl sV G sl sl Sl LUl Sls e GVl s g sl w5 Lol asie alie 8 Gy baS ol Sle O a3
A.,UJLL': )\Q@M

YYo


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

YA bl:....aj/fj\.q.? ajw/ﬁik/mbcbjdj)‘gwbﬂ‘gfﬂ

g o3IO Il 6S 358 e sead (YA 5 YV (YT)
Vlazl ok ME a3l G135 G b ) o) kS 3 50
oY 5ok o3 eSS s Jol e 6550k Ol SRl5EI L
©) Bobasbosls S5 56 cou D 5C o5 8 pllse 5o 1,
Ol osle (ol ge oS sls 5,158 VAVY Jle 53 55 (Vo B
3 Laess 0 SSG S LS e 5055 UL i 1 &S
S s S e 5 1 s o 3855 Jladls slassle
L5 e S5 S o M5 6K S i il se S
Il =0/A LS S5, VI3 ale s 1y o) (slaess
g e aS il adls b Q:}.?;V.Ajgabjsu;)b?
U aolg o ais ol 5108 o 31 Sasss 5 Olasd S 5
S a5 1) pol e Sl edal s 4 S (6350

Ol o2 o311 30 51 ki 5 s (sla 3158 a2l
35y mlie 53 5N 5 i LSS Sl e s <8 Kk
531 ks e 5 S e OB aagn 5l S osb 4l
5 TV 5 Y0 AV X)) IS e 1S S S slagss
old S5 e 5 o3 o3Il | gladaly 658 e Sos
(T 58) dms s OLES

Ols 35 3 DM s Wl e Vazsl oS (5 Ko sle
Oloey (3l j33a W go cilises (slass S 5l ool s a4y ol
Gl (IS Ol 4 a5 b S
Ll e i it WSS 6 2 5 eSS
S b e 1 Bl Dlpe 5 423lS 3 s kS
S Wl e bl (WJW)@AM}@&,;M\ AYY) das
o Sl ey 5 Vet s Jlamtad lanss Yy
5 SB UL Olpe o iy WSS 0 O30 4 bSss
SialS Olas ol 51 e s i 503 Sl slacKass
o ki pl s am g b e Ol | (5,80 Ol e
g2 w0 Ll wlis Slaiales] el 3 a8 Ay o S 4,
225 5wl e alie Gl S0 0l

) e S oS S e Dlads S
5o U asl ol e Bl Olss o (g0l me

b S5 e e 5o Bl Ol 0
OF 51 s @) S o (F Jsde) ol L 0 58 e
L e 1 0LS 55, YVIU5 Lk slapss 5o oldls 5
35 5 a3 )0 Wlvan s s 1 O Sl 5 adls e
(@ls > XS e EO1S Aoy T B0 L V-l e
J_g\,d,at_ﬁw-u_;uiJ;srggmg;umww@u
OLES Gyl e b 4 cadis |1 e 55 (6,8 Wb Ol e
5Bl Ol &S sl Jl= 55 ol 5 ((P<2/40) das o
Sl U e Vsl gles U LS s o8s
sk 0TSl iy Jel e Lol 5 sl 15 a8 s
0155 on oIS ook ol L3S Slais 5 e (6l ae
iz Ll gl el s 4 (8L Ol i
SYT Y 8 ) sls mbon 335 sl b S Sles
(Y

5 2LES e ((Sajeia Ao e 53 B LL s e
o 8w Ll s ae b plse o sl sl bosl 5
bbbl oo as v, o b 4 Js o jasdn o5
Al 58, s ledd A g e S 3 s
S0 i bl b plse 5o Bl Cunsy 4l
Av Tosdm Ly acglia 53 Ao pa 18 sl [2alS o)lss e
SOLe WUl o aS cduy oD 5 C o3 S pdlge js Ao s
Olime el sline sla 3,18 Ail o5 kS hals
Llals jghie (55 CiS gl et li Olge 4 1) 550k
o Sl (Samen 55 (00) O 5 gl (V0 5 T)
Al 3 Saeixr U i Babe 5 650l Ol
sy o e Sl S 1S s S5, YIS
Ay o A Jy w355 (6803l gk Ol S5l
o=l Gl e ES0 Dlada b (,BAb Ol 1
Al OB s

J;‘umr_ﬁg%s.x;wf@(‘\)ob&w;@m
o3l a8 L OF 1ol 55 311 O gmen il Jalye

Lo Gl U e e 5 055 b Rl L ale (5

AR


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

....Jb})y‘gréd"_;)\f.\ﬂ.a bb,:njgréd'dj.\.g.{} VS‘JSJ‘S‘:‘SV’J olds Sl

3y s slize sLasill b (slaess 5l odel s 4 Olale
Sl
SISl S0 Dl Sl e 55 55V edis s Ol
=l s ol e I 4 S (g sb 4 il e
Ao gy o 53E 5D C oS pllpe LB A o5 S
b Sl e 4 by e OF Olee o it J5 215 355
sa=sn 5 (V8) ey 5 Sy ol (A3L 0 (D) 2S00
sl s SLaSS osns A Ol (8) SLLLL S
VI3 ol s slize slaa Il b glanss 51 oaal s
3 el pbu e g S e SO1S 0SS
SLaJSSsn Osmman Ale Jalse 5l 30 Ll e il
5ol Sos glasletlo s ilesl el s &osline
SIS Ol am a5 L S0 Dglize ol
Al
(ipss onl Sl el s 4y a5 g sema 53
225 R e Jul b Cod S A o B 4 i
S Sl ol Sl GRS ST SlaelSl
oy el (iS5 e s Ll pe 4 5 g
S mlesl sy plse Ko banslin 53055 ol s Shes

By powle s

ol Bl
Olginal pmis o851 o253y o yioms Sslas 5l dhows ool
(b e SASCIS £ s e 5 a pa LB B 4
p e S e 5 el S pn elige BT s
Sz Ol 53 083 0leS 5 VIU B ale G ol 1S
sl 5 25l pllse Sheslinad o3l & (gl 5 e

.).)J.fdaé)\jiwlgmg.ﬁs\sbjk:}))y

udufv_ﬁjlﬂuwfgj‘wlx&%@
o Gl e OVl &S (g b w sl Sl | 85T gk
ag (P<r/r0) syt o pdir 4 LS5 Ll s hee (SIS
SlapS1 5 slp sl s 4 KL 3ue 25,1 dl-
o) S (o3 AV L ATy ade e ol s il
Sl oS 5 e Sl i S i Ol S
3503 555 st opl Jg 3 S 6l Ol oo 35 g0 Mt
S s sl 4 T 0L 2 s S ol i S
S5 L Gl e 5o 0395 Sz d e 53 LY d
Al Ol sl edys S oS
555 SOle 4 555 0 L3 i ol Sl p sazen 3
B w';sP;ol_m,;L"gx}nggquuw\J
ol 5l ol oY s oKlke oS 1S sl
slas¥ (i oKl 5l ls e sy b 4B s A 65 S
el OF s a5 .(P<+/40) el S E 3D € pllse
3Y 055 Sl Bl 5155 E 03,8 cplse 0l cpl 534S
ST 53 = 5w S 5D 5C slaes SL sl
Al ey S eled a4 sl S5 509 ool
L:Jwv_;)QtEej;Q_iudjﬂJJéMJdﬂ#@M
ol Sb slapss o Sajaior U oa0l d o 5l o 2
A5 e it (e et sl 5 (S Bl 4
i, bl s NPy rKU" 35 e s oSle b olag)Y
ol SIS Lipd o iS55 Sl day Jol e 03 e
SLsS 48 Adl o sdal S 0 5 L S 385 55 50
Gl AL i Al Ol s 585 slas Y s
LS ale s VT3 Al s s a3l 5 05
Sb s 5 Yo AV OV N) w2 e (Cod, Gadus morhua)
g V‘J_é S el dSL;- 5 o=V gl J_.@ 4 (Peslyak)

salaul 340 cl.w

Ol iy s ollasl (Jsl Ol (e ) 275 YIiUE Olosls (slacs Lo NYVA jlgs 3o S P )

Yyv


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

YA bl:....aj/fj\.q.? ajw/ﬁik/mbcbjdj)‘gwbﬂ‘gfﬂ

A_ALQQL”QL&SU_:i;JLgyTJ}dALcJJﬁé&&&\f)j)v).\M}é)j)b&huﬂj)w)f\Y’\//\\ ‘QliJLAjﬁ Y

3.

10.

11.

12.

13.
14.

15.
16.

17.

18.

19.
20.

21.

22.
23.

e S Ll (2bs (ajl;j Ncu U PR, U S W P L L

Barker, G., S. Smith and N. Bromage. 1989. The bacterial flora of rainbow trout and brown trout eggs and its
relationship to developmental success. J. Fish Dis. 12: 281-293.

Bromage, N. R. and P. R. C. Cumaranatunga. 1988. Egg production in the rainbow trout. PP. 63-138. /n: R. J.
Roberts and J. F. Muir (Eds.), Recent Advances in Aquaculture. Vol. 3. Croom Helm, London.

Bromage, N. R., P. Hardiman, J. Jones, J. Springate and V. Bye. 1990. Fecundity, egg size and total egg volume
differences in 12 stocks of rainbow trout. Aquacult. Fish. Manage. 21: 269-284.

Bromage, N. R., J. Jones, C. Randall, M. Thrush, B. Davies, J. Springate, J. Duston and G. Barker. 1992. Brood
stock management, fecundity, egg quality and the timing of egg production in the rainbow trout (Oncorhynchus
mykiss). Aquaculture 100: 141-166.

Chattopadhyay, G. N. 1998. Chemical Analysis of Fish Pond Soil and Water. PP. 34-61. Daya Publishing House,
New Delhi.

Duncan, D. B. 1955. Multiple range and multiple F tests. Biometrics 11: 1-42.

Elliott, J. M. 1975. The growth rate of brown trout (Salmo trutta, L.) fed on maximum rations. J. Anim. Ecol. 44:
832-842.

Estay, F.,N. F. Diaz, R. Neira and X. Fernandez. 1994. Analysis of reproductive performance of rainbow trout in a
hatchery in Chile. Prog. Fish Cult. 56(4): 244-249.

From, J. and G. Rasmussen. 1991. Growth of rainbow trout, Oncorhynchus mykiss (Walbaum, 1792) related to egg
size and temperature. DANA 9: 31-38.

Glebe, B. D., T. D. Appy and R. L. Saunders. 1979. Variation in Atlantic salmon (Salmo salar) reproductive traits
and their implications for breeding programs. I. C. E. S. C. M, 1979/M, 23.

Huet, M. 1986. Textbook of Fish Culture: Breeding and Cultivation of Fish. Fishing News Books Ltd., England.

Jansen, M. and R. McLeary. 1996. Characteristics of current international trade of live salmonid eggs. Revue
Scientifique et Technique Office International des Epizooties 15(2): 423-433.

Kamler, E. 1992. Early Life History of Fish: An Energetics Approach. Chapman & Hall, London.

Pepin, D. C., D. C. Orr and J. T. Anderson. 1994. Time to hatch and larval size in relation to temperature and egg
size in Atlantic cod (Gadus morhua). PP. 2-10. In: J. S. Campbell, P. Schwinghamer and P. E. K. Symons
(Eds.), Selected Proceedings of the Symposium on the Biology and Ecology of Northwest-Atlantic cod (1997).
No. 54, Suppl. 1. St. John’s, Canada.

Pitman, R. W. 1979. Effects of female age and size on growth and mortality in rainbow trout. Prog. Fish Culture
41:202-204.

Ridelman, J. M., R. W. Hardy and E. L. Brannon. 1984. The effect of short-term starvation on ovarian development
and egg viability in rainbow trout. Aquaculture 37: 133-140.

SAS Institute. 1993. SAS User’s Guide. SAS Institute Inc., Cary, NC.

Small, T. 1979. Trout eggs-look for size and service. 14th Two Lakes Fish Symp. Oct. 1979, Romsey, England,
Jannsen Services, Kent.

Smith, C. E., M. D. Osborne, R. G. Piper and W. P. Dwyer. 1979. Effect of diet composition on performance of
rainbow trout brood stock during a three-year period. Prog. Fish Culture 41: 185-188.

Springate, J. R. C. and N. R. Bromage. 1984a. Husbandry and the ripening of eggs. Fish Farm. 7: 22-23.

Springate, J. R. C. and N. R. Bromage. 1984b. Rainbow trout egg and fry losses: a check on quality. Fish Farm. 7:
24-25.

YYA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 ]

[ DOR: 20.1001.1.24763594.1381.6.4.16.9 ]

....Jb‘g_)y‘gréd"_;)\f.\su b‘}:“}:‘g"”"?dJuﬁgs VS‘JSJ‘S‘:‘SV’J olds Sl

24, Springate, J. R. C. and N. R. Bromage. 1985. Effects of egg size on early growth and survival in rainbow trout
(Salmo gairdneri R.). Aquaculture 47: 163-172.

25. Springate, J. R. C., N. R. Bromage and P. R. T. Cumaranatunga. 1985. The effect of different rations on fecundity
and egg quality in the rainbow trout (Salmo gairdneri). PP. 371-394. In: C. B. Cowey, A. M. Mackie and J. A.
Bell (Eds.), Nutrition and Feeding in Fish. Academic Press, London.

26. Thorpe, J. E., M. S. Miles and D. S. Keay. 1984. Developmental rate, fecundity and egg size in Atlantic Salmon,
Solmo salar L. Aquaculture 43: 289-306.

27. Venkataramanujam, K. and N. Ramanathan. 1994. Manual of Finfish Biology. Oxford and IBM Publ. Co. PVT.
Ltd., Delhi.

28. Wootton, R. J. 1990. Ecology of Teleost Fishes. Chapman & Hall, London.

YY4


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.16.9
https://jstnar.iut.ac.ir/article-1-150-en.html
http://www.tcpdf.org

