[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

\Yay dl:\.a.u.ﬂ:)/\pﬁ‘)m/ej-‘-ﬂ 9 s Jles

Ol 2l gale ddae

3N 9 O (SR 3 g5 5393 Ao T ok b (b 1099 (>
# (Oncorhynchus mykiss) gleS' (S il J,s SIS o > g0 @ayﬁ
(T4 9T3) g o S 130592 g iy S 2oL

6‘)_{.«.9[«9)4

J...AL».&JMJ

srezamand@yahoo.com

U‘)"‘ *41:.495)| *41:.495)‘ olKisls ‘57..4.‘0 é:l.uo ouSiiils uy.u.» 05;*\

E)S ‘M) .]a.am olKisls 4w..:)

WAY L bl s

b g (rmb glie 09 SV

VWAY go ZCA:Q\:\JJ aJB

(T4 5T3) o, b (yse,90 iy ( B335 w95 « ONCOrhynchus mykiss : gauds’ <lad

oS5 el 6 b a5l 3555 als 053 iRl
&‘)&o.a s el 6‘ 4.:..\.9.: KV JA‘5.C o\.\.i)l»)).g ) g_;“l“f
uul.c o\ﬂ 39 ‘) u,&.tj)_: J)_.a.a 9 ..\_.';')) Q)il.o.c S|
Lagos «oligm b b anslio o by 3555 S Sgame
Jolse 5 iloemgs S 5l sy Semly poliie Jols
o= ods (Pennetal., 2011) v va slaydssas
(oS Glig 00 S jlge 0950 (gludss s Jelge
Losmabig (5 Gmigles ¢ Sl al 5i5sils il
55, Y158 oale (Francis et al., 2001) ol
4555 (n et 5 5o G0yl b sladisS 5l (o oleS
a9 00 plBl Gl g 09d o0 Cgmme ;9lST (D)9
LRy f@.}‘ gs‘b‘ 0y &: ;S)L)S 9 A 6@[& u)‘
0 oz ‘05)1_5 A J.M:L: UT ‘;Lxc Lgl.m)L_» o&ﬁfﬁ Ie as
=5 6l app e 5 CodS i 5l b e
ol adlas 5l Bue il o635 o, SSlas a
g p g Olgme an 0550 0l 36 L)
055y YIS ole 38 0y o ale yog (03l
SS9y G909 polie g oy sl ally y laS

25 (T4 4T3)

50 @YUl 0y aioS ao ¥ b o 559 5!
3 oS S 65l (eBan b b b Al
sl ot (FAO, 2010) caul aibls (g s asls>
b oolgs el 4 atnly (oobj e 4 (555 532!
s 03l oo s Shil slr el 5 el (138
s ool (Sl Ol el sy epol Sl 5o
Tacon &) o,ls o3 o> 1o ole (€9, 9 00 9>
sla Codgamme a4y L x5t (Metian, 2009
e 5o o3l Sliddod (ale (b8g; 9,00 My
Ce=me 5 65l (eiion e plo b Ll ol
Thiessen et al.,) coul suis plwl ol x5y ale
Cicer ss3 4l (2004; Gatlin et al., 2007
JS_i a4 a5 Fabacea oolgls 5l el aLS artinum
dliie 000,50 LS liSe ol)dS 50 (orey
Y 51 Jds 2955 ((BLS ey e o b
Yo (=Y 9 (epd VE-TY) bogito (g
00 (6591 8 9 (5, Swd Wilg o Sy (0,0 /F)
ause elS ¢l o (Bautista-Teruel etal., 2003)
ple 4ndss ()lad Caino )3 (2l o)) dsl


mailto:srezamand@yahoo.com
mailto:srezamand@yahoo.com
http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

JJ@J}:#&J%JQM@JJ}#JJ&;JJ%LCJL&[T\‘SA[AJJ#&‘}SJ:‘AEE Ls‘)g.a.u.c\a._\:\.nhé‘)

el YO (1,5 5 ol i ) s Yo slo
OP3mp AR Ll Dde 4y L85 Djg0 dmdg> j8 5
D) 55 o9l 550 (518 loaignr oS 5 ity
Vo o3 oz vy VY (i a0 YA Jell 090
VY g d a0 Facagh, oy VY S s po

Dy yhwd do o

YT U538 calo aslad YO slaws lol jglaie ol slp
S 4 3y 05 P Y Sl Ly e 55,

Sl izren WAl S 09,5 Cad 4 Solas
ol ciolesl sl oz plad 4 (dseto 9 Y Al
elanign S 5 g oo Sl sl ol aiad

XN oo)gTY 5V Jslaz po %;@&L@ﬂ slo,les

mazmSe> 55 (hy9n 9 099 S5 dw hilo 09 e il

(2030 cams ) (2138 o s suids LSUid sl Jous

ol (RO oF ) 095 (Il i (RO (g o5 995 (S Il

bl o s () (%) oy 5l5>!
f. Y. Y. f. Y. Y.
5 Y Yo f- Y Yo T ol s
g V0 V. Y. \0 \. 55 15
A ¥ ¥ 7 ¥ ¥ 4 b g oS
VIO 5 5 AIVY ¥/A 5 AIVY RVEISN
Vo /A ARYIN Yy AIFY YOI Yy \AIFY PSS y3lS
UV i q q VI¥ 3 q ol s,
¥ Y/A ¥ ¥ YIA ¥ ¥ Ly O3,
N N <10 <10 10 N 10 ULQ&T by
el
/o /o /o /o 1o o N e vb?lm
é_,..\u
o4 <10 <10 <10 <10 <10 <10 Mf&i
V¥ \ <Y V¥ \ <Y (AYIRSY
-Jf 10 “If If 16 “If RTSIRE
\ \ \ \ \ \ \ Cdgis
Avee cadlign, Feee ils AYeee WIS G JeS Feeeen D3 by NFeevee A bty s Jels elng JeSe bl '
omelizg Ae e Ba paliyg £ e v € ppaling Yo e e Jgianl O MG rsm Ae v Birp ety oF e v v sl st Fe oo nSTg0

JaekgrlULmg) - E g ve- - Kg

£S5V o VOA 55 FIY o o5 ho FA- CILS p) ¥ ponihs 0,5 VYIO (55, 0,5 T8 o] Juls e oS bogliea |


http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

\Yay dl:\.a.u.ﬂ:)/\pﬁ‘)m/ej-‘-ﬂ 9 s Jles

Ol 2l gale ddae

(W00 & dlasl) ilio slaylond 5o (2108 oo 2 (2 loads oS 55 Y Jgu

oo (B g 3 095 (N 3l L

(1) B Haw &y 99565 (£ 5l S

ol o () o2 132!
?0 v‘ YQ f’ Y’ YQ
vy 21/AD av/) \/f 21/AD v/ \/f K ooke
OY/OA oY/ § oY AY/TY oY F oY\ S OYITY “’“”L;
ﬁ
VWY VWO VY/A- VYIY - VWO VY/A- VY- RPN
BIOF BIVY s BIAY BIVY 114 DIAY JE
K IRWS
VA/AA V4/A4 V4/20 Ye/f- V4/A4 1490 Y./f- 7 9{;\
e AY b4 B-YD £aA) b4 5-Yd £A) T,

plosl addllas OF 5 a0 slajs; )0 plsle (o Can
OF 355 55 = 89 0390 Ok 5S cnizren 0l
Slaipese 65 oIN 288 ol plale 51 S
L g (4l ) SSgial slo oS 5l ooliinl b (gouds s
Burel ) u sl (RIA) Radioimmunoassay s,
.(etal., 2001

ol 5IUT g, 5l Laesls Jlosi 5 a3 cqr
(VO a5.5) SPSS 38l 6,5« (ANOVA) &b b S
0331 3 61> (e s (s (ST g S ool
HSD (o tsee j9b as aS id> S 90351 ) (So5
o Loy plad j0 0l oolaiu] (098 o0 00usls
b a2, 5 8 P s gesl pog S ke

Y Jsoz y0 0, slaasls Ul 4 by e b
0 (6 ;S o3lal polie gDl .l 00 03 54l
STTE i yeimon s TA 5 T3 clnygs g0

Sl 00 OQ)ST Y JBJD

. - . .- —_— .- \

Voo ~(eSgp +yz + S +iugb ) = Oljaes S
= R

2550 S o 5 (655

kB 0955 ol 5l gason )l jo solaiul 8,90 3950 alls
S 0od 4y slaails g (Cicer arietinum L.)
ouSighy a pload slo T 55 (253
5 655 Olosle (Saro 9 (S 65,5leS Dlidod
s L LS slogiyy L 2055 o i
Sloslawl U (e xSl LUgs 5 (Gamash)" Julels™
Holm & ) o—i slsil (RhOdOtron) g ,5404, olKiws
S0 e Lioas pogi sl aiges (Berry, 1970
9985 )18 olend LT 5550 358 Lo (b,
2205 e il S g Cash oz b s
= eimlys jo acwl ound 4l Y Jous jo alol> ol
Yo 500 b e Sl L aogs y cond plowl sla BT el
ol 0 0555 sl des s,y e Ol @ 6,55k
RCRNEET B

032788 S =5 o3l g Lo diged (oo S
4 S 9 g S 9 (39 pUgs (655 commS 9
o9 nbon ¥


http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

JJ@J}:#QJ%JQM@J&:#JJ&;JJ%LCJLJP‘SALQJJ#&\:':)SJ:‘AEE

o § (s 9 g (i 9y 9O (S35 (990398 3 (00l (RT3 9 (Jgaxe) 395 (93l T (uSlo dmslile Y Jou

(5 (o 33 0,5 0) S g i A9 (paig pi g (6

T3/T4 (T a9 (T migmiam 55 (bl sloog)S

a =) b . .

AT TYAM INERTAS FAY £ /Y sald jlos
fird a a .

Vb e Y Vias +1 fF AYSE- S Vsless
a b .

(A £ Y VIY- ) fY FIfeL: /¥ Vet
a a b .

NNy AT SIVEE N S OIEVE- ¥oless
a a b .

SN £ VIEY £1 /) $114 £- /¥ Foles
a a 4] .
IEAEV A ARERTL gy £/ 0 s
a a b .

VA E - [ FIV-E N [fY YY1 /) P olesd

2395 1 9558 Ao oV +) T (20 o (9 9958 duo s Fo) ¥ (20 55 ey 0955 do 0 Yo ¥ (80 §i g 9958 doys Vo) ) ilalens
3590 Sl yles a e pire gl [ Kbles aliee gy ((aalls) Vos(oads 2355 5 9958 o yd Fe) £ t(oads (2095 5 9958 duoyd Yo) B s(ond

(Y- ) o, 5 Vilhelmsson .(Cai, 2006) arib
L a5 (eSS, VIS 85 0io S )l5S
“as LS5 omls sk b oyt sligm e
olmle Ly glaglio S8 o, o, Slas glayiss
sl ole yosm ol olde sl o b onigsdas
(Opmirad A odalin i yols adlas (o g454e oyl
0 aS a,S ol 5 (YY) o)L 5 Cameron
i leS e S5, Y158 5 | Arctic charr Lol
9 7 il Bl Oy (l3é o o b ond
olis |y gyl mme glas T4 g T3 jiolie oyt
P T3 ol s (e Groli8l e opiranasolys
09 8958 a3 Ve (g9l 0 b ol 435 (Lol
ko 0l e 00 Gl jlesd L anlile jo (23
P PG g ks ol jo Hloy Soe ol 0 T3 & T4
5 bl ool joall bl ple j0 0dg s o ,Slee
aS o b et e (Y0 ) o, LSk o Burel adJlas
B0 5l G Ol 0 b oS L 0l o9 (03l
s 5l 5255, VISP ale pldd oy 0w

Salvelinus alpinus '

(P<0.05) wily (o ()

Cicer ) ogsu o5 5l oolawl o, Sl> a_alllas yo
o> U o5l b el jog sl 4 @rietinum L.
Oleale 9y 5 shie 36 5 951 Sl e oo ¥
Hauler 4 Carter zLo L aS il ) 3,9
sBorlongan «(Y--Y) ;LS 4 Pereira «(Y:--)
S anas (Y- +)Stephan 5 (V- Y) Ko
S p 0y8lesS g g b ale yo (Rl 900
ele o, > o Field pea (Pisum sativum) o4 3
o950 Ly oole jog cuile bl sl dl ol 2l
Field (Pisum sativum) sa_is og, ST 0550 b pls
(oS (55, (SYTJ)J 2l lig o, > o pea
oye 3 3958 (g 0l b ole o0 (>
Blo 5 siSilr 5 elbl GugildloliT ale ol
oS5y YU ol (olit oz 50 0558 (g b
iy ol dddllas (o 05l Jlgsren ool adlllas laS
0l (RO 3958 ,0gs b ol sy lals 09,5 g0 4o
Sy Ol 3 (6510 (ire Dyl (2095 5 (90
o ULHS)J S99 aS Sl 00ls L)"")‘)f RPNV K0S
obole jo ol pals Lol cle wilgs sod slasdss

Yoo


http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

\Yay dl:\.a.u.ﬂ:)/\pﬁ‘)m/ej-‘-ﬂ 9 s Jles

Ol 2l gale ddae

practical diets for milkfish (Chanos chanos
Forsskal). Aquaculture, 225, 89-98.

Cai, Y.H., 2006. Effects of antinutritional
factors in soybean on the growth
performance and digestive physiology of
Japanese flounder, Paralichthys olivaceus.
Dissertation for the Master Degree,
Qingdao: Ocean University of China.

Cameron, C., Gurure, R., Reddy, K,
Moccia, R. and Leatherland, J., 2002.
Correlation between dietary lipid: Protein
rations and plasma growth and thyroid
hormone levels in juvenile Arctic charr,
Salvelinus alpines (Linnaeus). Aquaculture
Research, 33, 383-394.

Carter, C.G. and Hauler, R.C., 2000. Fish
meal replacement by plant meals in
extruded feeds for Atlantic salmon, Salmo
salar L. Aquaculture, 185, 299-311.

FAOQ, 2010. FAOSTAT agriculture database .
Accssed at http//faostat.fao.org/
site/567/default.aspx#ancor. February 1-2,
2013.

Francis, G., Makkar, H.P.S. and Becker,
K., 2001. Antinutritional factors present in
plant derived alternate fish feed ingredients
and their effects in fish. Aquaculture, 199,
197-227.

Gatlin, D.M., Barrows, P., Dabrowski, K.,
Gaylord, T.G., Hardy, R.W., Herman,
E., Hu, G.K., Nelson, R., Overtuf, K.,
Rust, M., Sealey, W., Skonberg, D.,
Souza, E., J., Stone, D., Wilson, R. and
Wourtele, E., 2007. Expanding the
utilization of sustainable plant products in

Vo)

A g uns)S ol bS5 ade e o Shes jo LS
Elab S el (S ol Jubo 85 (55
(g Sl eoliil 53 (g pbgcs 5 hge)9R (S
2 aS Leslhegdla ol o35y 0,02 0 b 5 (55
092 Sble G (gl e Dol ol Bdos
5 23 955 O 998 L sl jless 50 e nSg S
099 (Fwd ($108) wall o b s g oad (B095
Sl e aS 2 iz el oo il odaline (8950
Syg—0 Sg50 digS 10 O g0 Sladaia s Sy i
0¥l gnd g me j0 A4S 03s (gu> o oolai
ol 3 ol gl sl JlAs 155 g, - dsen
SO Glgme an o950 ails 5l eolaiwl a5 ols ylid axlae
b ;0 algi oo iy )39 Oyl (e n e
sz )50 oS (S, YIS ole 238 sl o

P

&bw

Bautista-Terue, M.N., Eusebio, P.S. and
Welsh, T.P., 2003. Utilization of feed pea,
Pisum sativum, meal as a protein source in
practical diets for juvenile tiger shrimp,
Penaeus monodon. Aquaculture, 225, 121-
131.

Burel, C., Boujarda, T., Kaushika, S.J.
Boeuf, G., Mol, K.A., Van der Geyten, S.,
Darrasc, V.M., Kihnc, R., Pradet-
Baladed, B., Querate, B., Quinsac, A.,
Kroutif, M. and Ribaillier, D., 2001.
Effects of Rapeseed Meal-Glucosinolates
on Thyroid metabolism and feed utilization
in  Rainbow  Trout. General and
Comparative Endocrinology, 124(3), 343-
358.

Borlongan, 1.G., Eusebio, P.S. and Welsh,
T., 2003. Potential of feed pea (Pisum
sativum) meal as a protein source in


http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

JJ@J}:#&J%JQM@JJ}#JJ&;JJ%LCJL&[T\‘SA[AJJ#&‘}SJ:‘AEE Ls‘)g.a.u.c\a._\:\.nhé‘)

aquafeeds: A  review.  Aquaculture
Research, 38, 551-579.
Holm, N.W. and Berry, R.J., 1970. Manual
on radiation dosimetry. Dekker, New York.
Penn, M.H., Bendiksen, E.A., Campbell, P.

Paper presented at the 3rd International
Symposium on the Fish Nutrition and
Feeding. Qingdao, China, June 1-4, 2010.
Tacon, A.G.J., and Metian M., 2009. Fishing
for feed or fishing for food: Increasing

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

and Krogdahl, A., 2011. High level of
dietary pea protein concentrate induces
enteropathy in Atlantic salmon (Salmo
salar L.). Aquaculture,310, 267-273.

Pereira, O., Rosa, E., Pires, M.A. and

Fontainhas-Fernandes, A., 2002.
Brassica by-products in diets of rainbow
trout (Oncorhynchus mykiss) and their
effects on performance, body composition,
thyroid status and liver histology. Animal
Feed Science and Technology, 101, 171-
182.

Stephanie, A., Nilson, A. and Drew, D.,

2010. Effect of dietary inclusion rate of
canola products on the growth performance
of rainbow trout, Oncorhynchus mykiss.

global competition for small pelagic forage
fish. AMBIO: Journal of the Human
Environment, 38, 294-302.

Thiessen, D.L., Maenz, D.D., Newkirk,

R.W., Classen, H.L. and Drew, M.D.,
2004. Replacement of fishmeal by canola
protein concentrate in diets fed to rainbow
trout (Oncorhynchus mykiss). Aquaculture
Nutrition, 10, 379-388.

Vilhelmsson, O.T., Martinl, S.A.M.,,

Medale, F., Kaushik, S.G. and Houlihan
D.F., 2004. Dietary plant-protein
substitution affects hepatic metabolism in
rainbow trout (Oncorhynchus mykiss).
British Journal of Nutrition, 92, 71-80.

YoY


http://dx.doi.org/10.22092/ISFJ.2015.103176
https://dor.isc.ac/dor/20.1001.1.10261354.1393.23.4.11.3
https://isfj.ir/article-1-1322-fa.html

[ Downloaded from isfj.ir on 2025-07-25 ]

[ DOR: 20.1001.1.10261354.1393.23.4.11.3]

[ DOI: 10.22092/1SFJ.2015.103176 ]

Iranian Scientific fisheries Journal Vol. 23, No. 4, Winter 2015

Effects of replacing fish meal with different levels of irradiated
and non-irradiated pea powder on growth indices and thyroid
hormones (T3 and T4) of Rainbow trout (Oncorhynchus mykiss)

Rezamand R.!"; Asgari R.?

srezamand@yahoo.com

1-Department of Fisheries, Faculty of Natural Resources, Urmia University, Urmia, Iran
2-Department of Fisheries, Faculty of Natural Resources, Isfahan University of Technology, Isfahan, Iran

Keywords: Rainbow trout (Oncorhynchus mykiss), Pea, Irradiation, Growth, Thyroid hormones
(T3 and T4)

Abstract
Effects of replacement of irradiated and non-irradiated pea powder with fish meal as an

alternative protein source in Rainbow trout (Oncorhynchus mykiss) diet were investigated on
growth parameters and thyroid hormones (T3 and T4) levels. For this purpose, 245 rainbow
trouts with an average 60 +4 g weight of were randomly divided into seven treatments.
Dietary treatments included 20, 30 and 40% replacement of fish meal with peas without
irradiation, 20, 30 and 40% replacement of fish meal with pea-irradiated (to reduce anti-
nutritional factors) and no manual feed peas (control treatment), respectively. To eliminate
anti-nutritional compounds peas, the electron beams were used. Fish rearing was done in
300 | fish tank for 8 weeks. Bioassays were conducted on days zero and 56. Bioassay tests
were conducted at the beginning and at the end of the experiment. Also on day 56, the blood
samples of the fish were undertaken to determine the amount of thyroid hormone. Results
showed that irradiated and non-irradiated pea replacement up to 40% in the diet of Rainbow
trout had no negative impact on fish growth parameters compared with the control diet.
Furthermore, the use of irradiated and non-irradiated peas up to 40% had no negative
impact on thyroid hormone secretion. The results showed that pea powder as a vegetable
protein is a good substitute for fish meal in Rainbow trout diet.
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