[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

m 3 (owlbbplo slaiags 42y
- Journal homepage: http://jair.gonbad.ac.ir

53919 9 Ol (p ke 5139
99l S olRiits

-4y 43 Oncorhynchus mykiss (Walbaum, 1792) :les iy Y158 oleboaz Se5 basli g oy o ,Slos

(Gracilaria pygmaea) b Sl 5 ¢ (Sargassum cristaefolium) sgwss )l LSl g5k Joibl o las b oudis

T bl s (g 30l Ly Fol5icglnmnl iy 5 ¥ 00 g5um anl
ol et «omls el oSS ¢ orms qilie 5 (555l ouSils wE Ve 095 Lol |
Sl et comld s oKl o pamels il 5 (555laS uSils v il ol IS at el il "
Olpl amb «linios Glojle (s iebae dted (210 plele 8135 Mol 5 Sg Slinios 3 e bobil T

oS

b Sl 5 9 (Sargassum cristaefolium) pgwss jlw L Sdag Sl lae las Ol wol> asiliae 4o
(O. MyKiss) S oSSy YT U3 obbloazy 95 glapslis g uliy o ,Shes » (Gracilaria pygmaea)
09,5 sl 4 (Bolai @ ygoas (0,5 /1YY adsl (339 eSilao b) oS 5y VT3 5 51,8 (o) 2 090
G oz b ol i 09,5 duw g (o)lac WBL Wl 0px) WBLl 0 s b ool 4 i 09,5 1ial poddd
Sdg Sl ojlas (MY/KY) Ber ol> oy (SA) pgmsssle Sy Sk ojlac (MY/kg) o
o)bas (MY/KY) Y8+ g pamss sl Sy Slo ojlac (MY/KY) Yo g9l oz 9 (GL) L Mol )5
9%l el (g e > 50 9 Cugi 0 dilg) 9 (s ©)goa plble (B0lE (SAHGL) L Sl )5
a5 315 Lid uls b plxil aid A owds Gubojl 5 < S Oygo (I0E susg el I JuB g ailygy ol
1956 5 (WG) (35 Giulid! (SGR) ois by E5 «aled s ek wiile wly b psls
b ooudiag it bl jo oS sl .0l 6)ls Sxe woldd Glise grog,S o 40 (CF) cuxadg
20 omelSged ol SS9 Sl (50 09 FYL (G)I0Sme Hbd pamsT e Solo g wall lao pua
O 3% g FYL aalh 0g)F 4 Cud Gyl S0 Hebar bl S gl oy b ondaddi labe
SrogyS 4 Comd Wl oy b oabayddi 09,5 10 WSy Gl 3 095 lewdon LSS
OlFi 0 Egomo 53 09 FYL LMl S 9 pgmwgT)lw 51 (oS 5 9 pomgt le ol slaopuar b oudbey ki
HB 131 oS 555 VT35 0 e 50 b yMewsl 5 5 pgasgS sl (G Slorg Sl slooslas (139381 5,5 b

O)las 2lo ool e b sl g adas g wly o Slos p glabad

sls sleojl
3058 LS (sloged LS (16 JoSo « O. myKiss

Wl £o
Jeel sty

o azsu )6

VIR TRV T
AFLFIYA 15

A J ghunn 0o g5
0aSails WMd 09,8 bobial osgia panlpl
ol mls olKals (b gl g sjyelaS

Ol et
e.sotoudeh@pgu.ac.ir : !

doodo |

J52 AVE oS 55, Y158 ale s S oliem 53Dk Y415
Jlo y0 465 pl 5 ol p! o (FishStat Plus, 2018) coul sogs (4
s (6 kel aaldlo) sl oo 0dgs o5 l5a VO (ylimeas YYA0
ST L ole pBams (iyen a5 SMie 5 S (VTA0 ol
Sj adgl Jole o logas Sleossy olime p2alS s axlge
OB s hyen slajls niskel Sl hisn sladss o ohgw

e S35y 2 oeSan ks e b 5 S ol
slagls jo a0 lis g5 sl Slads Sl slejlel
ol J 5o e Bl il 50 Spsnci! Slady oS
obale 5 nee 51 (O myKiss) (LS (55, VI3 ol ol
3 Lss aliee blas jo a5 abl o labeslsl oolgils 5l 5 (soladl
e e 1 855 ool ptie ool s olal alon
o 5o i plojle oyamie jlel on BT ulaly g ol Jloyes

gglSasS olKiils | 1Y ©

A AAA 119 g3, 15 oliis onlo sl ingy 4 i


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

Ol Ko g oo giw

95 (ol 2l b S gdy 4 s | A

©5SL ade 1, Sargassum whitti > o)lac ol ]
=,y Mugil cephalus 2l ,» Pseudomonas fluorescence
o glayles 0 die laJslS e gl )y 5o 00 S
sl Grizes 8l Gl salls 09 4 Cund o)las

Cwglie S. fusiforme 4 S. duplicatum gles lac b saisaydss
skes V. harveyi 4 V. alginolyticus sla 5SU ol jo 650
4 4>gb (Huang and Zhou, 2006; Yeh et al., 2006) wsols
Slaslay Sle ojlae SISl (cwyp Sua b asllhas ool (358 95
slapasly @il g b o Slee p pgwgSile g Lewl 5 by
)5 plmil Gl 5Ky Y158 pleple 4 s>

gy 9 olga | ¥

SlaS o IVY adgl 59 b S 0055, Y158 oale ankad OF+ slows
2 &y srbe wd @l plale S5 ol 5 S5 95
ale ipleS easails glinl dow a5 and gsel Qs
Vooae 4 plabe 08 Jie pedg oo)lgels oSiils (anlo
bl om g el IS wax ks b bl jglaiedy atie
955 53 Sl i b S5 s ol SalST & pgoas ke ol
aals opx Jols LS5 Y L s F ol iolej] jo ias g
JRE VO S IRV INE R R NP DT
B0+ ol 02 pow jloss pgwsS )l Sl Sle (g0 las p)SolS
ez Jlesd 5 Ll 5 Sl Sle o)las p,56lS )0 0,5 e
3 Sk Y00 5 LSLalS oo 0,5 ke YO gl 0
Pleazm ashd FO 15 50 0 e pewsT e olas p,55LS
5 Swd Dygods lale polidd ol ools (13 LS .55 YT 58
Al plosl (G g a3 (Yo g VAT A Slels) Cog B oo ailjs,
el 1285 Spgo i ssey sl 5 LB 5 ailisy o Lauge
Lyl s aizmen o8 il a0 VEIVESD bl ow b Les
D5 Sl el VY 5 glidg, celu VY iolesl 0,90 (b)yo (5,98
ssba PH 5 (658 (oo (it ols Ol S (sla el )y
Aealil Jobo 4y aan A S 4 Glolejl cpl 0l (6,505l Sian
5 557 omt ailate 1 LS 5 psmsSile s (sloSelas S
@ Sedy gloans Bl 5 sl ez s >l sae
JGl o, Bgds olKiils amds aolie 5 (555l 0uSiiils olSisle ]
9 o 455, 50,5 lax jelateas olfiule;l jo Wadiges .aiod ool
AW u....ifl g gt L iz @iwlgSl olge g ple g aule
Sz wlo Lald (o aiin SO Soeds odld dtd Sz Sle
P IS a ol 51 ooliiwl b oonds Sid slodiges 3ol
odds ool 7 i by, 5l Sudg Sl o )lac and (slp Laiad 63,4150
oslazl (Thanigaivel et al., 2015) .|\ Kea 5 Jul5 SU lowss
b o> — oo 1) osabss Jhgya Slr (5550 las ol
S0 slaids (gl 4 Sz j0g 51 0,5 Ve ol sl Vag SUI

Az a5 ALl T 4 1A% Jgibl e g YO+ o ¢ Jiiio

Oleyd o seyls LS 5l eslazl (Magnadottir, 2006) <!
Shws slagle; LQQT Sloslaiwl oyl SYsb (glassn U o g, los
=551 ey Lol el 005y pgusye sl 3,8 (slay5aS )0 ohgar 90
9 J}»A}m A.».».O.«S ‘Ql}‘"’ 9 uLmJ‘ ol » Lﬁ&.«u}uksu—l )‘ oolazul
g eowiiolS a4 ol ans iz o ) L Kaegh g
(Makkar et al., 2009) ceul 03,5 dieaddle Jlo,00lS

ey JW g st DLeS Sl g8 e (lgear L SCL
‘;J 9 4.:9)[4 UL.SJ.: 61)10 Lﬂbu_ihb leslw o)‘%o \.\39...:‘5;0 [T WWE O
Bylas b Syl ol 3 8T LSS s o5, b slaws 5L
(Dawes et al., 1998) ais jxio g olé (o)l i
oS by duste (Fmj SlaS 5 ook slastl> Sl g5
5 7B 95 oo nnd ( (Sesml Sil alozl ogite 908
9 44.]9‘ LnguJyL.A )l 6)L,.m.> RO PR d:u.wc 9 ‘SaLM:LA.M: ‘SJLb)AAJ
s (29)lo @lio jls 9590 Jlad Slge 4y sl o0 oSl a5l L
o (Tuney et al., 2006; Barsanti and Gualtieri, 2014) a4
JUPSSFESPC SRCONN IR {EX SPT PV g SR SE N POV S S UEOR
s> 1) pladl Sl dadsiz plo 5l A g)lo g e plgrcas laSl>
Dhargalkar and Verlecar, 2009; ) <ol o, od>
.(Rajasulochana et al., 2009

Ol dolew 0 Ll Sl ) 655 (paiz 3929 ST
69[} r:}wlf)Lw s.i;.l} e )l ‘stLﬂ.\.A 6&&; ] 00 U")‘)f
ad byl al &5 aes Sojlen ool b slaw Sl L
(LSl ab ol Jed 5l e s 09T g sl 5935798
Yeh et al., 2006; Zhuang ) wilesls Lis 5045 S 5 (cwgpgd
5 o,k laailass; shls b dlwl & Sl S (et al., 1995
oS anile el Syme dlge Pl (slal (uiliS S gd
sly Sllser (Ssglnsed mee S 9 sloiel D950 S
@ bl U3 jltuges el g acdgic plp o cdadlw
el @Aty i 6yele Bl Gl o) 0 658 Cle
1) 1o sbow Jolge ply 5o adgl culidlone ainlsg a5 ol polais! e
(Mokhayer, 1331) s,ls sage ,»

3 by Sl Sb 6.5 54 a0 ol llllas
)‘| oolawl a5 ey obas Lasw)).g el o0l r:l;;.i‘ QL’)"T 0 >
“5)5)-.3.6}.’1 Coio )0 Gyl S e Glgiedy i Sis b Sl
S5 g0 (§)losm 5 oyl 43 s S350 528 slagruly S5 el
Zamannejad ) l,Se 5 ol35 .,k ; .(Jaime-Ceballos et al., 2006)
(Sargassum illicifolium) 455 le >4, 5l et al., 2016
o] zobs o,S solitnl LSS5, VI abe slié o> 5o
05 ol 61,5358 pganS L Sl g So 5l ool a8 ols oles
o) Clld g Gl gigel olaw (izren g wad e N,
5 o Gl w3 Gl s pgmsS b Sl e G381 L
S (Kanimozhi et al., 2013) ) SKan 5 (5550ulS i


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

AY |

oS 5SSy GYTJ 38 ldlodzy o3 (b asLi g o) 3 ,Shos

5hsle ¥ oolaws (Ko )F el YF 5lam Giolejloj90 oL 5o
Olle lal (6,5 95 jalitedy ol bl dolad jsbay IS5 50
0D Ssger O PPM Gliee 4 S S5 o)las 5l ookl b
CrSis i ylr S 5l oslital b od aBle a4l 5l s

(HE oo Solen Jolo (Soiglgilon slayally G 5 wiat
JS slass (WBC) s slaodS JS slass (HD) (gl gan
bwgie ()9 AMCV) (Jol8 Lawgis x> «(RBC) 50 3 sl JolS
oS gen Cond g ydgied ol p (MCH) (JolS ol 9o

093 e B GRS ol 2 (s e 05 (MCHC) Jols

g g Yo oy L) adBo B Doy euiy sl olSiws 1 eolaiul b
5 (Sotoudeh et al., 2016b) cos lax (ol Kl a0 F los

om0 Syl Sliglel el jsliieas gy Sen 0 s

eSS S e pb g n Hlade e silulaa

5 s3] ol S glacaS I eslinul b preagdl (Jg S

(Feldman et al., 2000) ws,5 5 .Sojlail ;YT olKws

| ¥

HIBLBWE) 2l 09 e 5l 0, Gleasls 5l Jol> b
Jo5 78 (SCR) 052508, 25 (BR) 08, 25 (BW) (35
oyss aiin A 5l «(CF) cuxdy L5556 5 (FCR) lié
sl ezl V Jgaz cal ool &5 Y Jgaz )0 same a4dis g (K )5
Gloo b osdasdas LleS uSS, YT ololeas 4dss ¢ o,
Pl S s s e Sl Sl S sloo e sl
oy My cupd (2l Oy Ol oo (LS ) (pgwsS L
iy WG 35 ¥l asls (CF) courds Laxls (SGR)
Bl (VS o)les olfiws asls 3 (FCR) olie o
HSI) o5 asls (020.05) ol lis bo,les cpm 5o (5,10 sixo
Sl ojlas g5l (2188 o> b oadandis Jled 5 aald 095 5o
5 Lol olae b saBedii Jled 33 & Comd pyesS )l
(p<0.05) cusls (g lo cne I b Dol S+ p g sS L

sbo o celo VY Coedy g s 00l S gg3a L
Slo XI5 5 g 5 G Sl sl las i ools 13 olKiybe;]
oS e olfias o et bglre Kpaes bV sjlad el
25 ead adis o 5 le ax 0 0F s o 5 ()69 OB
sai e Jobl il Le Vo oadSis sloo,las ad a5 e
Gl o o)l ST il am e B cles 4o eslinl adge U g
2 Sl g Sl slaoylas jloss 1o (sl oolital 590 (sl oz as
ssbieds 08 Gl 638 188 g9y 9 0t S LY Sl
oS 55, VI3 ole )l 0 mlcs slié ) olale aolié
TAVIO s e 70+ o, 5aIUT L (o)l L YV 5 ,5)
(kecal/kg) FY-« g cush, 7V e iSlas s 3 1NV o oo
A ool pan BB (o5l

sprse phealoazs (SisS Sl TF 1 Gy slef] ok 5o
9 Jsb o) slaatls o jlaiedy 5 0ol gee )15 8 50
(SBR) eiz5 03 o y5 dWG) ()5 Gl avlons sl bl 039
5 oS a3l (CF) consy (a3l § FCR) olie Lo o
ab o spSelwl py gleakl, Gb 5l s ey
«(Sotoudeh et al., 2016a)

(a2 )) o 03 ol = [( 039 oSl el B39 el
ISR RAIRCE ISP R AR

Gs oo, o5y 0y pe = [LN( ks 039) - LN(adsl o339) /

(9) 590 °)5°] X\
Condy ,eSB = [(0,5) 2l ois ] (e le) JsbT ] X V-
(22,3) S a3l = [(,9) oS 39/ (2 )5) o 9] X V-

(30,8) glal (a3ls = [(o,9) sl 055/ (0)9) o 035 ] X
Yoo

213 s Cu e T (p)5) (B pae St slae ] sad adlal
)

(O. MyKiss) s sy $YTJ 38 lbloasm 4085 g oy s asli plo g ofg wd)y cu 1o (2l 09 ol ) Joua
Ole Sl il (1uSlue) aiad A Goody (Sodrg )Sbo o jlac g9l (oo o b ouiay A3

EUR AW LngyL.;

L ydlsl S5+ p gassS Lo pymssS s b sl 5 sall il gl Lo
ABIAEVY BF/AAL - AN /YA 5 = 039
v/ a1\ /VE BTN DVARESYANS AV FY (l3,) g &y oy
BVARESIAL ¥V E VAR 2142 by el
SV YVARE 2V Y. /Y£0-/- 4 AFV/YYESVA A\YFAYEAY/-Y (22,9) o9 ial3dl
SVALE-I Y 3o Yy A\ YV FA @l bas oy
AAJAYEY/S - SVideavAld AY/AALY/A Sl olKsms Lasls
ALY/ SR EAVIR SRVAEAVANS g5 alo

P< 10 B) abbgo (cialosl slaog 5 s o e BN Sgmg oaimaylid (s, ya 50 dlive yud g >


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

Ol Ko g oo giw

895 (ol 2l b S gdy 4 s | AY

b oadades sloog S 4 Camd B cpl ax 31 (p<0.05) cuils
Mg LDl 5w pgusT )l 5 pogssS )l Sl (g0,las gloo o
(p>0.05) 54

YR plobeazy 055 olardisn ezl ¥ Jsox
1) Lsi..bj)fl.o Lngo)La.c 65[> 6Lmaﬁ..> L ooaddydss uwwi;)
5 JoredS 5565wl 5 (pleerdisn lagaSls ams oo (i
ol las s glojlons oy 40 (g o Soe B! IS usigy
90 b oudadss sboyles 0 Lewdy oy pundS ol (p>0.05)
Ll StpgusS )l 5 pousS b Sl gojlas g5l o
391 Sl aald o,z b oddaydsd 09,8 4 Comd (5,0 cre gboay
G o b ouliddss 09,5 0 ol opl Jecpl L (p<0.05)
(0>0.05) 590 o sixe dalis 09,5 45 G b Mol 57 0, Lac

DS 05, Y15 pleabezy (s5slsilon slogasls Y Jpar

ams o ol |y Sdzg Slo (slao L gql (glmo ez b abayiis
«(RBC) 50,8 sl JedS olasws (WBC) wiiw slosdS slows
CLE 5 (MCV) 5o Jylf by oz oHED oo Syiles
35 6 fonn B MCHE) 503 sloylS corsliyas b
HD) yoslSgen e (p>0.05) ol lis calides sloloss o
4 S b Ml )57 Sl (g0 )las (g5l 0y b oalian 385 jled yo
(p<0.05) sls jlis (5,0 sro I dals o b ooisaudss Lo
S3l> bz b oadardss slaog I a4y Comd IS (nl -l
(0>0.05) 5925 s ixo Dol S+p5ss5 s 5 pgassT s (50,las
S sl op> b sadads sbyks ;0 MCH a3l
LMl )3 Sl gojlas b oadaydns Jlad 4 Cond (g lo gixe

SYTJ38 ploloarm 399gilon sl Ly ple g Co S gilod (rmglSgon (30,5 3 duiw S JglS Slan (1SSlo -F Jouar
(o d‘;:d‘ + o.«i’b.n) LUy QURVYY ‘57-5.19.5)5&» o lac 59> Lgl.bo).:a. b ooy diy ©. mykiss) oLoSo.:ii)

iz slo Loy Sidglen sloasls
b Ml S pgmsT )l pyassS s b sl 5 sald

\VARETIARL FATENAR F\AkN P2 FlNE YR (x 10 cell/ml) wiw sl J5l5
VARERTARE A= IR VAR & VP LR VAV VA (x 108 cell/ml) ;03 slo sl
Y/ge e FYP IS EN 7 VRS & DY PL R J L E e @) gl gon
YASSEVEYE  YAAVENAR YV\YEGANT YA/VYRY/EL2 (1) <o Sgilen
YASIVEYVIYE  YYE/YEYO/SYE YVV/OEVF/VAZ YOA/QEY . /§52 (M) 30,5 JoulS Lagio oo
FAFAEY/AND  SYIVYEED-P  VVOALABAR £ JAVES/OVP PD) 30,8 JsdS S5 50 mslSaan 59
\AREEY YIEPE/YER YIOARYNAR  YYORYNR (@) 5o 3 GlasdS mslSeen lawgie ciile

(O. MYKISS) (oS 155y (YT U3 yladloarss (slowsdly IS (i 4 9 Jg yiunelS bt yromcnlS (55 35915 (puSilen -V Jouir
(lxo Sl pzil & (Silko) aidd A W &t (Sl g 5o goojlas (53l Gloo b oucdiay 5

cilisee sl Lo eleorigusla asls

LMl S+ pgmssS )L Py Lo b sl 5 sall oy
YY/¥YEA YR YY/FVES/FAR INAEA7AR INAESRA G (g/dl) 5515
YAV SEVA/FYP \RYIINZEIARLIN S 07 A RVAVL I & A7AY AVVLRLINN (+1/s] ) IIRVIUONOIL P
TVO/AEF/N? FAUARIONE  YAZ/AEVFA YAYIVEESIYYR (9/dl) Jg ds
FIFYL/E.2 AR FIv5E.$92 \IAVZ AL (9/dl) JS s n

sty g YL bjles ple a4 Cond bl SrpgusS Lo
doyd g Camdg H5iSB (SGR) oy aby cupo Jio ol o Sles
L EIOR KU USRS N CEY U EESPI PN DU RO M 1
Teimouri et ) o,Ken 5 (5 5005 )l 0925 oablite § 88lge
3T L il Uy a1y Ldg el jo4 5l eolanal qal., 2013
0.) kS, VIR ole o3 w3, 0 (1) Slas) olo
g A, o a4 amdl s byl WS ey p 0,5 Ve (MYKiSS
oS b les plo s (gl 981) wals L o ole Suilejl

S rSazai g txs | F

S ;A.CL: J.:‘j.:u;z alise QU&L‘; o)La.C aS AR o0 uLw.J thu));

9 0lk 4 ade sl Shan )90 Oloy (S (i b G re

G o (Javed et al., 2009) sgs bygn slodanie als

o DS S5, VI3 b o & Sl ojlas ogl il
sl atsly ol pl Gds g od; b asly n cude Sl Wl
sloyles o 50 (020.05) col ooy o e OS] ) ax )3
03 oSls (Selzg Sl gojlas ool (slaoyr b snbayiis
Slr oyl 3l bsle 5ol oy b oadiadis plale 4 s


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

AY |

S 5SS GYTJ3 lploars gs G as Ll g i) o Slos

i edalin Glitee sbojles o o Seiles (e jo (5 lo g
Silzg e ojlas ol slajles o a3l (nl Gl vz
OhlSen 5 (oS i adlllae p3 3g wald 098 I e
Sil> ol solas dilise slacdale 31 (Karami et al., 2016)
155 2le b9 slaasls S, Sargassum angustifolium
Okl o e Sl Jole laaiily wisls 18 a0 )50 (Jgene
09,5 oy Gl gre B!y Sgilen Lasli aS ol lis ol
ooly addus dslllas [0 pizred 0,00 092y calize sla,les g wall
L gyl Sl ol3¢ oS 31 (Saligheh zadeh et al., 2013)
o erle e plerdan 5 el (G slayeSL Sl (B
Olyee oy 2l o 0l o, » Mesopotamichthys sharpeyi
@ S W0 Ll b 0335 Codi a5 ploog 57 30 (rslSgen
2l G 1 05 o s Gl ol Jg il ol aals og 5
olas s o (Kimet al,, 2013) ol )SKen 5 05 « pol> dalllas
ol beb o 3 Ldgpul SUlx 08l a5 wsl
odds o Sgilen e mali8l el (Oplegnathus fasciatus)
W3 o 0ol ;3 (slo ol b polie iolpsl a5 Woges oo Ll .ol
Sloos® STre 52 ol 50 9250 DS 5 5 Sl cl I 51 AL
5 OmolSen adg Ml cel g 03p Sctmgilen 8L 5 o
e 03,5 o Sglean bl Wilaie 5 095 508 slaodS
3 i Sz olae b sodadns sla,les o 55 MCH a3l
L] F Sl o)l (gl cabasdss [lad ;o0 g 09 dald 09,8
LSl dezg (5,0 sire Dglds wall 09,5 A Zund

a5 obay wlaiils adlie 5 3lse b alie Slidss
ol Oliee 5 s (Karami et al., 2016) ,Ken 3 oS
as’ (Harikrishnan et al., 2003) | SKoa ¢ Ly S la «,5:516
03yl Jyere ,5.5 olale ,o Azadirachta indic oLS i o)lac
pac wiols 18 (ol 5550 Mdgyanm uligeg 5 (5551 4 ond
Jdody b SB19Ss pae wls Laisls (5158 1) 560568 ol s
O ygod) o lac | oolital sgz w0 lac g5 daojlae cdalé o glis
Q3L (o] [ sas > b g apdas

Loy p6 s n 5 GelstslS cmeedl s )0 s 4is 50
o] s Sdles b o (b (e ls S plsrea wlg e
Jelse (Banaee et al., 2011) 5,.5 1,3 oolitwl 8,90 adS 5 oS
gz 1) Ll 5 aien IS5l bzl ol liee 2 so0te
0y pb |y (le 4385 Bl oo Julge (nl alex 5l 45 Al (0 Dy
yol> adllas 3l Jol> mls (Shahidi Yasaghi et al., 2008)
Or > IS eBsn JaredS S Ol 0 1) 6logime glis
2 55 5 JyiedS e Jlo ol b aolas s Gilis (sla o
w3 oo Gl Slaow,p g S (Selx ojlas sl slajles
JoyedS Qi 5l 6555l cge JgyiwlsS 58 aloa l b g ylgid
a2 o s b sy (Yankah, 2006) wgds o (yb,ls5 olSKiws ,o
s relSWTY 3l el s ial53l Gk 51 eolalS 5l (S

S, 092y (g loliee Dl sl cidgs cadadss Lidg el joe L
peelile g9 o Sl yog 5l K0 laddllas o rizres
Macrosystis ) S ;05 L as o Y-F 15 4 (SArgassum sp.)
obls 5%n 2lde o o dien (lgiea LY 5w 4 (pyrifera
aslen (glazcs woanl oo ooliwl (Litopenaeus vannamei)
Suarez-Garcia, ) o ssalie (Lalls oyl 7Y) wals og,5
as aio S ,l58 (Davies et al., 1997) f,ISas 5 g2 (2006
¢ o,> o (Porphyra purpurea) ye,8 Sil> lyee (iol38 L
el o5 S JUS oale o ad; Glie sey0VA 41
.8l zals (Chelon labrosus)

pol il b S slacsilzg Sl yog o (il 8l (i o
50 (o9 oy #5) SGR ozl sgupy czgo (doyo Ve g ¥V o F oY)
oSl Vo7 mhaw 5 03 E5 e 5 99S (oo obly 595
Gracilaria <l>g Sk 09390 (Gutirrez-Lyva, 2006) o fol>
Dicentrarchus ) _bg,)) mpow ol 233, ;o COrnea
ol azls PER) gy oIS 75 » ot 1 (labrax
s o plis ead plxil sla o, (Valante et al., 2006)
@ e Wl e (28 oo (Sl ojlas )5 0290 LSS
Stadtlander et al., ) 55,5 o, jelateds Stalie (55,0 0,053
Jro 65972 SlaS Gils Jdsa b Sl Sle (rimen (2013
S g g s e plle Joass 50 (S Slge g Lol
(Yoneetal., 1986) oS o Ll soge i 208 olge

Sl Ll 0aiiS S5k (HSD) gus (as3ls a5 Ll
oale ol 5l ol il 6 pSojlail BB Ll 4 g oo ool
Cui and ) o5 eolazwl ol Gladss Coxdy ouzw glp
L ooadadss lele o (HSI) oS a3Lls (Wootton, 1988
ofas sl sleop> L oeadadis glaeg,S 5 vali ogS
Groyer booadadss sloeg)S 4 Cud powsS )l SlzgSle
LMl St pgussS )l ojlas Gl (oS5 9 LMl S o)las (o5l
Slgyau olac ;50 a5 ddsd o ol lid (g lo sixe B
maz Jxb 5 oS s, sle el b (Plantago ovate) o awl oL
ol sy b byl s () OS5, Y1 lals
QA jg, £ Dadedy o)yl o )lac Jo 0 Y g /D /) (all) yho
oaPlh S5 ysba wisly ol G b pASlie (ol y wiad
Oolas sals 098 4 Cowd e ol o (HSD o8
oolazul galawlgay a5 s,y oo Hlaiay (p>0.05) sl Hlis (g )lo ixe
Ll Sl 5 0 n e S pediplin Sl ojlas ]
2L ol g 05800 0 (7 023D 5 S (3 ialS el
W5 oo Sl 0 Las 5l osliiul S jsbas b 5wl oo L2alS |, HSI
sl 8,5t S sladsle oad (Seimme 5 &S iy
Nespolo ) (Su3sl5 528 Jalse 55 oo el 53 (ig3 (slayal
oy i alie > )5 Jelse L (@nd Rosenmann, 2002
NS ol aslllas o (RiOS et al., 2002) s )ls 13 lae


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

Ol Ko g oo giw

SO bl plo s ipg sy &y i | Ad

lazera. Fish Physiology and Biochemistry, 27(1-2):
129-142.

Banaee M., Mirvagefei A.R., Rafei G.R., Sureda Gomila
A. 2011. Effects of oral administration of silymarin on
biochemical parameters of blood in rainbow trout
(Oncorhynchus mykiss). Iranian Journal of Natural
Research, 63(4): 271-286. (In Persian).

Barsanti L., Gualtieri P. 2014. Algae: anatomy,
biochemistry, and biotechnology. 2nd Edition, CRC
press. Netherlands. 361 P.

Cui Y., Wootton R.J. 1988. Bioenergetics of growth of a
cyprinid, Phoxinus phoxinus (L.): the effect of ration
and temperature on growth rate and efficiency. Journal
of Fish Biology, 33(3): 763-773.

Davies S.J., Brown M.T., Camilleri M. 1997. Preliminary
assessment of the seaweed Porphyra purpureain
artificial diets for thick-lipped grey mullet (Chelon
labrosus). Aquaculture, 152(1-4): 249-258.

Dawes C.J., Orduna-Rojas J., Robledo D. 1998. Response
of the tropical red seaweed Gracilaria cornea to
temperature, salinity and irradiance. Journal of
Applied Phycology, 10(5): 419-425.

Dhargalkar V.K., Verlecar X.N. 2009. Southern ocean
seaweed: A resource for exploration in food and
drugs. Aquaculture, 287(3): 229-242.

Feldman B.F., Zinkl J.G., Jian N.C. 2000. Schalm's
veterinary hematology, 3™ Edition, Lippincott
Williams and Wilkins publication, Philadelphia, USA.
1750 p.

FishStat Plus. 2018. Universal Software for Fishery
Statistical Time Series, FAO (Food and Agriculture
Organization of the United Nations). Fisheries and
Aquaculture Department, Rome, Italy.

Gutirrez-Lyva R. 2006. Use of seaweed Macrocystis
pyrifera and Sargassum spp. As ingredients in shrimp
feed. Aquaculture Nutrition, 8(2): 128-134.

Harikrishnan R., Nisha R.M., Balasundaram C. 2003.
Hematological and biochemical parameters in
common carp, Cyprinus carpio, following herbal
treatment for Aeromonas hydrophila infection.
Aquaculture, 221(1): 41-50.

Huang X., Zhou H. 2006. The effect of Sargassum
fusiform polysaccharide extract on vibriosis resistance
and immune activity of the shrimp Fenneropenaeus
chinensis. Fish and Shelfish Immunology, 20(5): 750-
757.

Jaime-Ceballos B., Villareal H., Garcia T., Pérez Jar L.,
Alfonso E. 2006. Effect of Spirulina platensis meal as
feed additive on growth, survival and development in
Litopenaeus schmitti shrimp larvae. Revista de
Investigaciones Marinas, 26(3): 235-241.

Javed M., Durrani F.R., Hafees A., Khan R.U., Ahmad I.
2009. Effect of aqueous extract of plant mixture on
carcass quality of broiler chicks. ARPN Journal of
Agriculture Biology Science, 4(1): 37-40.

Kanimozhi S., Krishnaveni M., Deivasigmani B.,
Rajasekar T., Priyadarshni P. 2013. Immuno-
mostimulation effects of Sargassum whitti on Mugil
cephalus  against  Pseudomonas  fluorescence.
International Journal of Current Microbiology and
Applied Sciences, 2(7): 93-103.

Karami E., Mesbah M., Molayem raftar T., Mohammadian

JoradS Oliee @8 Gl carse 605 ladshe ;5 DSy 00
gl GelS Sgpeba Wl Jsle JoydS pw alS
5 0l 5eS) GYIUSE lacale 55 50 WS sy 5 JsyandS
Banaee etal., ) - ,le low o)lac jlos ot (i gy a5 oloas )5
5 ks o lac 5 (Nafisi Bahabadi et al., 2014) l,0less (2011
S pedS 655 lrae wCl 0ol 5155 (Al-Salahy, 2002) ..
Sd> ojlas gyl> oz g0 L ocdbadn slajles o Ledl
09,5 & Lo (5,00 jobods L Dlwl 574 pousT )l 5 pomssS L
RER obad o\.\...'l‘;ﬁL?r.ﬂ Sladllas L0g0 )"U""l‘ a2l o b odbasdas
Ble o meddsilie Wlgi o« Sl> b oad JoSe g5l sloo o>
O Ses 5 ilkhao (Nakagawa, 1997) sas 15 56 cos |,
Sz gol> olae 23, 5wl ,e (Mustafa et al., 1994)
S Syl Jetall oti)lS Colled (38, VU sl Lo
< 6@“‘ uwlm‘ )Q s u...m 6AJ u.A.'-’)lS aS ol
wsls 5,155 (Nematipour et al., 1988) .l )Sas 5y Ceans o)l
3 e ook el el YIS Sl ojlac 1Y (gol> 0 45
5! (Plecoglossus altivelis) 41 ol o> slocdl g uS wlac
il sl i Gk 3 L Slsd Glaoge,se S Gk
2l Wl ocal jasial e ol o 4 Sl g
a5 aad o Lid die) (ol 0 A S O yge Slidss )l edelansa
Sl il 4 oie 28 o 4 2bys Sl (yoges adlal
[y oddo 25 oz ot LS 5 0ud ()2 pedsilie W50
S pse Vb

Sidzg,5ke jlac (o938l ols (lis pol> adllas bl ggams o
QAT g a9, Shes (s b e )*’l’ LMl 5 g poss b slo
Sy S Joonl Lol (LSS, VI lalea
SlaS 5 g ulidoer sy i b bojlas tul (3958
SS9 G Condy Sgp wxse Ml 055 alierdsn
29 laloazy

‘5;‘0)&53 [y | &

o 5858 BT Sl 0g3 alesee [Sis dlie opl B o
30 &S (gymolio cay) @l g 9,860l lesl e <l (e
Wyl ool casils (6 S s ol ol e plox!

OB M 65 S g 5! oy

e.sotoudeh@pgu.ac.ir 03 g ol ol
eshaghnezhad.pgu@gmail.com 0155 loew] s 3
r.bahadori.668@gmail.com (6ol Le,

moradian.s.h@gmail.com L JOSRUNCSK VO

REFERENCES

Al-Salahy M.B. 2002. Some physiological studies on the
effect of onion and garlic juices on the fish, Clarias


mailto:moradian.s.h@gmail.com
http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

As |

S 583 ) GYTJ3 lploar g5 G aB Ll g w0 Shos

T., Hoseini S.S., Nazari M. 2016. Effects of aqueous
extract of Sargassum angustifolium on some of the
hematological parameters in Common carp Cyprinus
carpio. Journal of Aquatic Ecology, 6(2): 124-133.

Kim S.S., Rahimnejad S., Kim K.W., Lee K.J. 2013.
Partial Replacement of fish meal with Spirulina
pacifica in Diets for parrot fish (Oplegnathus
faciatus). Turkish Journal of Fisheries and Aquatic
Sciences, 13(2): 197-204.

Magnadottir B. 2006. Innate immunity of fish (overview).
Fish and Shellfish Immunology, 20(2): 137-151.

Makkar H.P.S., Norvsambuu T., Lkhagvatseren S.,
Becker K. 2009. Plant secondary metabolites in some
medicinal plants of Mongolia used for enhancing
animal health and production. Tropicultura, 27(3):
159-167.

Mokhayer B. 1331. Diseases of farmed fish. University of
Tehran Publications, Third Edition, Tehran, Iran. 642
p. (In Persian).

Mustafa M.G., Takeda T.A., Umino T., Wakamatsu S.,
Nakagawa H. 1994. Effects of Ascophyllum and
Spirulina meal as feed additives on growth capacity of
the African Sharp tooth Catfish (Clarias gariepinus).
International Journal of Agriculture and and
Biology, 13(1): 77-82.

Nafisi Bahabadi M., Banaee M., Taghiyan M.,
Nematdoust Haghi B. 2014. Effects of dietary
administration of yarrow extract on growth
performance and blood biochemical parameters of
rainbow trout (Oncorhynchus mykiss). International
Journal of Aquatic Biology, 2(5): 275-285.

Nakagawa H. 1997. Effect of dietary algae on
improvement of lipid metabolism in fish. Biomed
Pharmocother, 51: 345-348.

Nematipour G.R., Nakagawa H., Kasahara S., Ohya S.
1988. Effects of dietary lipid level and Chlorella-
extract on ayu. Nippon Suisan Gakkaishi, 54(8):1395-
1400.

Nespolo R.F., Rosenmann M. 2002. Intraspecific
allometry of hematological parameters in Basilichthys
australis. Journal of Fish Biology, 60(5): 1358-1362.

Rajasulochana P., Dhamotharan R., Krishnamoorthy P.,
Murugasan S. 2009. Antibacterial activity of the
extracts of marine red and brown algae. Marsland
Press Journal of American Science, 5(3): 20-25.

Rios F.S., Kalinin A.L., Rantin F.T. 2002. The effects of
long-term food deprivation on respiration and
hematology of the Neotropical fish Hoplias
malabaricus. Journal of Fish Biology, 61(1): 85-95.

Saligheh zadeh R., Yavari V., Moosavi S.M., Zakeri M.
2013. Effects of dietary supplement spirulina algae
(Spirulina platensis) on some blood, Immunity
parameters and serum biochemical in binni fish
Mesopotamichthys  sharpeyi. Iranian Veterinary
Journal, 10(2): 40-46. (In Persian).

Shahidi Yasaghi S.A., Mazandarani M., Ghorbani Hasan
Saraeil A., Ghorbani R., Soleimani N. 2008.
Determination of normal values of some blood serum
factors (Electrolyte and non-electrolyte) of Acipenser
persicus. Journal of Fisheries, 2(1): 25-32. (In
Persian).

Sotoudeh E., Abedian Kenari A., Khodabandeh S.,
Khajeh K. 2016a. Combination effects of dietary EPA
and DHA plus alpha-tocopherol: effects on
performance and physiological status of Caspian
brown trout (Salmo trutta caspius) fry. Aquaculture
Nutrition, 22: 1101-1115.

Sotoudeh E., Abedian Kenari A., Khodabandeh S.,
Khajeh K. 2016b. Interaction n-3 HUFA and vitamin
E on growth and hematological parameters of Caspian
trout fry (Salmo trutta caspius). Fisheries Science and
Technology, 3: 15-29.

Stadtlander T., Khalil W.K.B., Focken U., Becker K.
2013. Effects of low and medium levels of red alga
nori (Porphyra yezoensis Ueda) in the diets on growth,
feed utilization and metabolism in intensively fed Nile
tilapia, Oreochromis niliticus (L.). Aquaculture
Nutrition, 19(1): 64-73.

Suarez-Garcia H.A. 2006. Effect of alginate and two
seaweeds sargassum sp. and Macrocystis pyrifera as
binder in shrimp Litopenaeus vannamei pellet mill.
Aquaculture Nutrition, 8(4): 418-426.

Teimouri M., Keramt A.A., Yeganeh S. 2013. The effects
of Spirulina platensis meal as a feed supplement on
growth performance and pigmentation of rainbow
trout (Oncorhynchus mykiss). World Journal of Fish
and Marine Sciences, 5(2): 194-202.

Thanigaivel S., Vidhya Hindu S., Vijayakumar S.,
Mukherjee A., Chandrasekaran N., Thomas J. 2015.
Differential solvent extraction of two seaweeds and
their efficacy in controlling Aeromonas salmonicida
infection in Oreochromis mossambicus: A novel
therapeutic approach. Aquaculture, 443: 56-64.

Tiiney I., Cadirci B.H., Unal D., Sukatar A. 2006.
Antimicrobial activities of the extracts of marine algae
from the coast of Urla (Izmir, Turkey). Turkish
Journal of Biology, 30(3): 171-175.

Valante L.M., Goueia A., Rema P., Motas J., Gonez E.F.
2006. Evaluation of three seaweeds Gracilaria bursa-
pastoris, Ulva rigida and Gracilaria cornea as dietary
ingredients in  European  seabass  juveniles.
Aquaculture, 252(1): 85-91.

Yankah V.V. 2006. Phytosterols and human health. In:
Akoh CC (Eds.). Handbook of Functional Lipids,
Taylor & Francis, Boca Raton, Florida, USA, pp: 403-
414,

Yeh S.T., Lee C.S., Chen J.C. 2006. Administration of hot
water extract of brown seaweed Sargassum
duplicatum via immersion and injection enhances the
immune resistance of white shrimp Litopenaeus
vannamei. Fish and Shelfish Immunology, 20(3): 332-
345.

Yone Y., Furuichi M., Urano K. 1986. Effects of wakame
Undaria pinnatifida and Ascophyllum nodosum on
absorption of dietary nutrients, and blood sugar and
plasma free amino-N levels of red sea bream. Nippon
Suisan Gakkaishi, 52(10): 1817-1819.

Zamannejad N., Emadi H., Hosseinzade Sahafi O. 2016.
Effects of Sargassum illicifolium algae feeding on
IgM level and lysozyme activity in Rainbow trout.
(Onchorhynchus mykiss). Journal of Marin science
and Technology Research, 10(4): 59-70. (In Persian).


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

Oy e2 g 05 giw &) ol plo sy id gy 4yl |

Zhuang C., Itoh H., Mizuno T., Ito H. 1995. Antitumor
active fucoid a from the brown seaweed Umitoranoo
(Sargassum thunbergii). Bioscience Biotechnology
Biochemical, 59(4): 563-567.

:lio oyl a ol o g

Slaoasls 5w, o Slee bl o) 650l o SlEEbual o oogin
Onchorhynchus  mykiss LS., @V1U3  olebas Jo>
powsS o slacSilg Sl Jyibl o)lae b sasadss (Walbaum, 1792)
(Gracilaria pygmaea) L M.l;5 5 (Sargassum cristaefolium)
A A=A TR agelS 0 olKtils (63,05 owlits oals aloe

Maleki M., Imanpoor M.R., Jafari V.A., Kolangi H. Growth
performance and blood indices of juvenile Rainbow trout
(Onchorhynchus mykiss) fed diets containing Sargassum
cristaefolium and Gracilaria pygmaea extracts. Journal of
Applied Ichthyological Research, University of Gonbad
Kavous. 2020, 80-88.


http://dx.doi.org/10.29252/jair.8.1.80
https://jair.gonbad.ac.ir/article-1-494-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-06-06 ]

[ DOI: 10.29252/jair.8.1.80 ]

A

oS 285y YU 38 laploazey o5 la sl g o) o Shos

Growth performance and blood parameters of juvenile Rainbow trout Oncorhynchus
mykiss (Walbaum, 1792) fed with extracts of Sargassum cristaefolium and Gracilaria

pygmaea

Sotoudeh E™., Eshaghnejad Z2., Bahadori R?., Moradyan S.H®,
1 Associated Prof., Fisheries Dept., Faculty of Agriculture and Natural Resources, Persian Gulf University, Bushehr, Iran
2 M.Sc. of Fisheries, Faculty of Agriculture and Natural Resources, Persian Gulf University, Bushehr, Iran
3 Assistant Prof., Iranian Fisheries Science Research Institute, Shahid Motahary Coldwater Fishes Genetic and Breeding Research Center,
Agricultural Research, Education and Extension Organization (AREEO), Yasouj, Iran

Type:

Original Research Paper

Paper History:

Received: 29- 5- 2017
Accepted: 18- 9- 2017

Corresponding author:

Sotoudeh E. Fisheries Department, Faculty of
Agriculture and Natural Resources, Persian
Gulf University, Bushehr, Iran

Email: e.sotoudeh@pgu.ac.ir

Abstract

This study was carried out to investigate the effects of macroalgae Sargassum
cristaefolium and Gracilaria pygmaea extracts on growth performance and blood
parameters of juvenile rainbow trout (O. mykiss). Animals were randomly divided
into four groups (initial weight; 0.23 g); control group (basal diet without
extracts), and three groups were fed with basal diet supplemented with 500 mg/kg
S. cristaefolium (SA), 500 mg/kg G. pygmaea (GL), and 250 mg/kg S.
cristaefolium + 250 mg/kg G. pygmaea (SA+GL) for 8 weeks. Fish were hand-
fed to apparent satiation 4 times a day and fish were supplied water ad libitum,
for 8 weeks. Results showed that growth factors such as final fish weight, specific
growth rate (SGR), weight gain (WG), and condition factor (CF) were not
significantly different among different groups. Hepatosomatic index (HSI) was
significantly higher in the fish fed with control and SA diets. Hemoglobin level in
fish fed with diet containing gracilaria was significantly higher than the control
group. The control group had a higher level of triglycerides compared to the
groups fed with diets containing sargassum or a mix of sargassum and gracilaria.
Consequently, these results indicated that dietary supplementation with sargassum
and gracilaria extracts had no significant effects on growth performance and
blood parameters of juvenile rainbow trout.

Keywords: O. mykiss, Dietary supplement, Brown algae, Red algae
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