woD " urIThRW

(Acanthopagrus latus) Qb9 ) Sl gobo ¢ ¥ Sladds JLI, gy p
DS 500 S1y05 3 0 16 b 490 53

s ot Lt a32 ¢ Maalyo saoa oy gatan t i Gta pulie £ Vg gy ol
48 e sty
Sarvi2613@yahoo.com
VE0Y0-VYVO : ey 3 gutius &) 15 < podaat ol T sty Slidias 3 agle saly -0 4
VEV0O-TV V5 Sy B gainn (165 Olo! Mad oliiias duw g0 -
VEVOO-TEY0 gy Fyaies ()l 5 ollily Kb huals 0uSlily o gabs  plo 34T § cullugs 09 S Y
WVVE0-AT 2 iy G gien Sl gal 58S O gia (5o s32F liilas 3S e ¢
VWA Gaas908 10h ndy f2 LB WA (g0 2l 50 o,
onS
Sy 900 ik cadisus MG U Jlad 4dis JET 51 all 5,5 SO slay )Y Sl dis jlady Gudod op! o
w2150 g 09 G181 b gyt N 3 e D50 28,80 51,8 allan 390 595 035 ke 4y 4 gy Sn
S5t g g oy dg p3UB 4ty SO Sl g5 4 51 DL 635 o 9Ky San i) 0395 Ly gi0a gy 2
30y it 5 Lag, Y ady Ol s Sl A lin b 53 g1 JUd a5 SET 31 2la3T oot 53 o 03linul 4 guuS’y S

NS 05 g oS o3kl L g )Y 359 Cgr 1S 00l 93 ot 31 R 4T o lajlas 35 g g Sn STy 05

W S 9 Sen Sy g 5055 SIAE i 4 g )Y olad &S 313 OLE anlllas oot gl (P> 1/ 8) i Sl 51 ne
0453 SN ahy W)Y Ugh ol A3 s 5 05Y B ya s S )3 0y S ) g Blsae i (Ole) o 4y i plEin
2 53 Jalge 30 e i S 1,5 03Ul 3530 S s Sen S 45 & G Sy o515 L S Gy 0
Sy 3 0u3) G 31 ag )Y Wi Oljen b okdy Oljen (o3 92 4 g 9 Son STy g5 5 iy 31 g Y s O 50
0 oukaaly 053 (SIAE O3 by W9 yY (Silajl L(P< /2 1) Sl 3 g7y 613 imn o 3 Cute  Strad A4Sy Sn
231 6,80 45 Ko 0u gl 4 guusS 5 K0 ST 45 O s sl 315 BLES 1y (8313 ime sy 3 e  Sinran

P> 108) 31 ol Sl

b3y SIS 9)Y iy (hygn 0 sl Sguals O

» » - *
s oo 5

o



woD " urIThRW

g 0u) (138 L Qais Ho b 0, SOl ale 5,¥ (hudS 58, (pus

Ol\Sea y (59

Ol 28 e Jlos 5l e Falejl g ) Gleasla
Lty e 3 228l go by cnl 5l oslinal b g )Y ()9 1
by laadis )3, oy 2 ogdle 2435 (gam G 0l o
SWtn  ol3E slaailags ) g oy sla b Lt adas olej 40
9)Yﬂﬁfmwé%u}5ﬁ)°d‘)w)éﬁw
90¥ Sagm o 9yl s dge b slalic b by lsle
Sl pld alon; g SOl ealizut b all 0,5 SO pale

W05 3 (o )98

PLRCTYYE
2 ordse (b (55 5035 S adl 05 KOS Sleess
plat oy ol plaale glidos ool jo jlul bl
S o 2 o aae Fr o515 L lag,Y el Cassy e
FY o g oK a2 YY LYY glos 09 g2 Y-
o Joh el oz 5 Sy 2L ()90 )18 0 Seend
S ol Jdo b Gy pa jho 5y, Dlgin (pliSe30
Sro 3 S sl Gl g lag )Y lid Sl pas oS58
2 o g 1igSaes oliSe55 o )l 5, Ul
SLet U plaS o5 5l o wamsy 59, 508,50 O 00 LSSU
Ayt LS o pm a0 )0 0 B Y il Glalajl 090
el oad gaiead lyo Wl 5l g (395 lp o)
4,005 0 oolizul (391 00,5 jeue i ol 5l A i sl le
o pg 59y pas 5l 2hiE Glaailon, g oni; e L lag Y
St Lag ¥ acs,0 00 0 plas jad 5L L (lejes A e
g Ghe (90 50 Glas Had b ey B lag Y s S
ol Sl s 0 Sl Voo U g ity y95 s iy
J j0 olie sbaalyy ) suda ley falidt jahise 4 cdl
5,9 Jo-bo jo Q_l DAl g o8 8 alal S 5 opolse LSOL
Ik 53 08,8 ol ¥ kS5 Sl b llan e
e 59 S e O YL o lgan (5t (fien Sulajl 09
o Bad 32025 il 50 Sl 4 azrg bl il oS
Shes g iy, b andis gloej ,o Ly ¥ (glaydis 23,
by g Jalaze Joalljgiws )0 g 591 dlgeSy Son
risiyy L plas ©jge 4 s T (LU 51 @mopla 5y, 5SS
o2t ey90 Jabo ulply 00,5 (on oolial bay Y a0dis g

23 @ S o) b ) LS o 5y, 005k bl

donio

B el o kel g )los slaassS Sl a5 SILL
wlsusl ae8 ol (Al-Hassan, 1990) 05,5 o Cgeens
shlo Vgl 15 il go dilain (ol 53 59008} St romlie
Syeais g Gopn bulpd b 055 Ll 5 009 g i w2
(Jafti et al., 1981) wns os 385 =olp Laod g (5,00
ala 53 (oo Sl caiS ol (5l ) ok & aliwlie
2ol e Gs s s, 8 laadss Clalaslisisles b
O s SO L lale SOLE sladisS K0 b anslia
ol o ol Jlo )0 0 )ls 54>4 (Gilthead seabream)
435 5T ol 51 @58 Gl slag)Y (higp i Jslaie )
ool wl anl o olaSesu 5w aan 2o b an b JWd
T e Sce ol il go (Las )T g yisy)) oai) (shaé
(el olenbe plo g g8 ol )0 003 (138 5l oot SYsb
Oemed dy Sl 0030 )5 liale a a5 aie Gl con
Olale 9,¥ 435 dy yo Dliniis i pob > o o
@Mt sleailsy, awgs onij G1aé 08 &) 2 2L
{Cahu & Zambonino Infante, 2001) cowl sals 35 00
Dl Gloasys 9 B0 e 2l slaailg, ) eolinl
SN2 655 )LSe g pleale ol 5 leale y9eS ki (o e
el 00y eal iy L (T 0305 29,8 laj 3o
iy JolS5 e ol8iud g Loy Y camsbio o3l o ol Julo
oS atl e 055 5l e S o) g pleale g5
w0 oleple oY 4 0i5 Cya o138 gladilagy ) 5 eolind
Slacidse Ly ojlyon Jlad 40dis £9,-5 plaj 5l g b
il g |y E9—bge cl Judo Sl 009 g, (53900e
pos Logas § asils JalsG 5)fa ol dag ¥ S8
olse @liFmss oy 1o (2liyd plale Y oune (6,8 S
43,8 e e sl 55 Jolee (Kolkoski, 2001) 5,5
bt sdlon, b i pllie )3 25 plale 9)¥ o )lgen
Ml (2 Ly (i Slge i pda ady il SUSES
J=do ees 4y (Langdon, 2003) ws)8 axlge 3155 algl
oudy gt oSk Bix (0lo)s Gloale 0¥ ij9 0 50 s900
Ol Lol 0395 pn JUad 355 £, gl o0 55 Loguas
3 005 N2 5l pleges slinal By, b o a4 (Sauly Stals
S,ls g2 (=5 5 i) olé glaals;

S P i ol 50 lag Y (sludss [l 5t alT pue
@2l olys ol 1S 8 S (39 phe (eizeen

oy



woD " urIThRW

ojlust g3 Ly Brachionus rotundiformis ,isy, Gaioxen
3 ooliial o0 tlasl cnl jo Lag,¥ (590 g Soglice
HoarSea Ar B P o)l ol b uy98 slayissy) 255
L il 1 pliS 055 S dny p2dn g, G Jlad 405 51
ot 595 3} by ey (g Sen TV N+ ) gl y o
5 risiny il o515 (el 0,99 Gy B L2805 5
o 00 b Pl S 55 5l e pyd 59, 50 J 2S5 s
P 395 0% 993 V0 pgw o) 53 0515 (ol 0g ) e
ot 595 B e o515l bl i e g0 50 0ue 10 4,

PATCIE PUE S 1 INUPTIPAT RIS PUNS{ IRW-J8 ¥ g KL PR i1 SUETRS

S B 3l ol 2l e 8 j3 08 T+ 4 iy, o515
iy, o515 (Sarvi et al., 2010) o 8 b 2olejloyes
Lt sl o0 i 8 15 50 (liee 2 4295 Lo jless plos o
S delone o0l i S )3 b J S e 4 S
() jloga)

ik gL jlass o yeigy 515 2l 455 Sl (gl
ol Jomy o (55eF 0igas WSOU 51 (ae 3 o) 45 0 93 il
e S paSmy a0 yd Sy Sl (B)led 5l e
8 Lo iy an ) Adlsl LSSl o il falS (5o
Sl g 2lpl yasee bawgi 59,Y Shign SUSU 4 ()0
2 (gl & Isochrysis galbana

b less (galas ;3 Bg)Y B9y i 32826 cnl 5 ogdhay
Sl jptaze Gl (gt 9 o0lii sk s
o 50 Jeleut 1B XY * 513 \ Nannochloropsis oculata
3 iy Lol yed (L8035 5 dn 90 59, pae 5l 2l e
0y (e $9,Y oo SUSE 4 (2138 sladly,

S y9me b )55 d )3 Lag)¥ (B9 039 035 0)93 5
i ooly elazs! GG V0 & Jdolas
L Jlob apiis 5LiT 5 by, € 25 less ) A lié o3, -
deoyd) e e @S5 b iy, g aless 4 Ghalajl 090 Gl
WAl G
oS5 0o ;0 YO Ly b i 5T 51 ey ¥ B plaé ;-
oty o3 0i ooliid (i e 8 50 yiidy; Slaad) Sisy,
Sy 0 L3 4,3005) dgeeS'y Son Sp3 olpen 4 A (plid
Lol wds Siabesl eye0 oL G (glodt
ST a0 00 L Jud wdis 5T 5l ey ¥ C o1 a3, -
Jb,_; ol)_..b ‘..J_A ‘_,:‘J_C H;) B s oola ! )_515,)
il o399 Gl B (el (5 32 5 405 algensS3 S
o 4 des
Sy ol e dg A GWE (o 5o 00t solinul 43,
bl 0)33 GUb U (Bl (e 9 U 2335) dlgeSy S
Sl dgdss
5 oolicnst Ly Jaid Jlad 4355 5T 51 Loy ¥ E Q13 w5, -
o399 oty 5 (Eledl (6 mm 4> 6 4305) gy Son STpy5-
Had 438 bl

YS9 Sen Shgs (5 21V [ j0) i e 7 il
039531 (53,Y jo s SLASIL & talasl gl )3 o0t oslicad
ojlil 93,0 S1,95 ol (Yufera et al., 1995,1999) a0,

51..\__up:,:._nl_$r,o),))o”_§._.a\“ Lo Q,w.n

o 00050 B ot 59)) 09,500 Yoo BV 5 (oliSe5S
$9,Y Jhyam SSl 4o alajl 090 Jab o (aliSess
(Cahu & Zambonino Infante, 2003) u5,5 o3)ee

A e P2 A5 65

L XN $ . 3
Yo W

/ . - -

A
— B e
e C g

——D

Y-300 [SY5) Ao 73} A=332

AR YPRER A S TP S )

a3 e

b3l 0595 Jgb 53 il glajlas 53 Jis gy o515 Slpmis gy )l ges

oy



woo *uextbeuw

"\’°'l:’-')lequJJdeJb&uu‘L‘JJ‘,’L“HmeJT‘JJ'-'

3 ey 5 Loy Y gl ol 3l jdiie flasl ol )
303y, J31s 50 Ll oad b let sluai calgensSy Sia 51,95
il on (5)10 peigai plade ya ;3 (5 )9 wgSy Sa

Loy slandis 98l 150 (o splate 4 uizman
VB g 1Y A F X e slage, 10 9,Y de Yo olasd wdy olies
Tl S a i 5y s Tl slp (plS65S e
s oy ¥ K23 45 (Yufera et al., 1999,2000) a5 )8
PSRN I PRY FIERN ERRCP I § SCAVIPIPH BRI SN -8
prStefeee) cdo L Joons g5l = Lo ol Xl
$lan¥ et 5ol 505 Failagl b (g sFosla
20, ailzme tolesl o905l )0 SO 8 50 ailewdly

e Jolge 5l plad jlas lag )Y )0 Sl 4y 4295 b ogdlay
4 lag )Y gludai (698l g 034 dnabs ojlasl Gl jo 138,30
Fernandez-Diaz ef al., ) a2l o ,5:50U0 -l ails o
Lag,V plas s 6 Fs5lwil b tulesl ol jo ol iy (1994
392t 2 958 (Rl U A (2w 10 9 VT A £ Y glajy, 0
ablie o jpdiie ol (sl 00,5 b)) sl sledss s,
T S Glhe g 2 )l OB o 5l g Y sue Ve slas (Sl Ge8
(Shan et al., 2008) ws 5 s .5o3lul oo s

Ol y (59 5w

Lol 55 Lag ¥ (slasiis )3 5l oS ) lite
s b ot sladailsy, g onij slad gy ljae ilize
b SRS 6 Sy Sas 50 g)Y A)lS ol
L LS 5y a0 o pliS 050 5l ams pau 5y, 5l jelaia (aan
P ez SO e 5l g,Y sae Yo ol (holejl 090 UL
Ol a6 tigad (g, )T Sl ao o Ve gl
500 Gl (Jyme ) oms alolidly phais 2 ;0 &5 Sy i 5
el S5 Sute 4 59,Y Siign sS4 2lae sladloy,
23,8 =) SOG el Y s 0 slaw LSS 433310 0

Sy g g)¥ gl g )Y 0y, Slhigiome (o) j5laze &
JY S 530 1AL el i 0Y (5 4 )b ety
LG N T L SC DRVEYCPUPY IS A REIR
I3 Ll e 0ot ad g ¥ a8 Jo 0 JaY g pY s
Sl Gl )3t eols 155 (5 )95 rgSay Sy B
Ll 99 )8 b gy Sn STy95 iy Jols 039, Sligima
B0 0 s coh) B ogSy Soe ) 0 ol e b
Oeizen () JS2) 09 passts BB lajisy; digs 0oy
ol gmsS'y San Syg 13 eyl WS, g
(T JEEy s s Ly i iy 5 TR ol iy ek
Fernandez-Diaz &; Fernandez-diaz et al., 1994)
(Yufera, 1995,1997

Oox ol &5 cud cujy BB ol Sl Gl h,,“.‘u_.,Jilapdﬁ,,&quﬁJJ,ﬁt:rajl:YJS.:.

oY



woD " urIThRW

WAL /Y bl [ pass 8 Jl

Ol O gode aloe

(Shan ef al., 2008) « ySes s Sen g ol 515 55 ¥ O i g a3l iy ¥ IS

b

0,90 Jabo ;0 a8 ol olas Lag Y ooy, Sligime g p
9 oad odwaly yide, liee o gLl adaiie glitiul 4 lule)]
solas_ul L.B,)y U:')’ﬁ S>> o.ﬁ} 6'.)& )‘ a5 u__gLQ)Lg:J O
Al 5ty 550 ine jakas (A) J )25 Jlad 53 0 0ud
P o Yo LJD )Lo._J o u&nx .(P<‘/'A) Sl odes Lu)l..._.s
Ay S (§) gime jabas 00l odwaly jidy, Gliee 00y shié
)_:.:.Cv' 99 O (Y)L),‘i) (P<’I‘A) S92 ,:.S LD)L‘.:.'; ﬁLu
w20l L5 0a33lys 5 @2l B pour (5lajy, abold 10 ugunma
Cosl osalie LB iy, aly Sl jeeis Wiy 53 (L2503 5l amy
Y jloged)

sl 5 AlyenS' San Sy 51 ag ¥ 435 fjee o
s L glid eole ppl ST aS o jtes o Salesloye0
Saar oty 0055 B Ly (S 5 Spge 4 L B L)
s3Sas YalS' Cundg (D § C B (sl L) o9y o oobiciu!
AT Jlogai) oo HLaS eud oualy Sy, liee b auulia o 1)

S bl Sldas plit cq> SPSS Versionl2) e 5 5l
40325 5 Jd Syl amel ot o pae ot oolisl
o il ly (o8 Kan g Laools o9 Jlay 51 (S Loyl
oty 3T by St eolinal b Sledbl Judos 5 41525 59
ot Jogian g5 5 _silaj 12,8 ol ANOVA 43,
tsliin (gl SO ygmajl 3l 0o svalin ilidie slo e
e 0 B e )5 o e BB i g Lo Sile
4 bag Y AohS e aulie (gly 00,8 eslanal P<1-0)
S P A 6l jlad )0 gy, K STyes b o sli2
¥ ks plis amlio Geien y D 5 C B lalas)
t-test (93l IE 3 A lajles 0 olicd ool 95 !
soliiw! Lo 1o g uws, (51 Excell jlhdle 5 5o oolizl
adaly (i pt Sl Ot Kimed o pd eied 00,5
demilna Slajl ol 50 0ad (55eS03ll ciliss sla S5y o

VAR 4

o by jidyy i oK
-
(Y

il A T

—— B

e C s

e D pr

Y32 Rg*Y -5

AR T AL T

RPLEX Ui RV VA

Ot 55T Ola) swailig il (MeantSE) (5b5T o,00 Jab 43 edd edaaly Jidyy Olgee Sl i Ly ¥ 505 g0

.n.:\.,u;d.l:.’u‘_qh,k_.?,a ﬁ))&t&‘}:ﬂ)b uﬂ_,—-’u

[ala



woD " urIThRW

g o) st b Qaas o b uy) SSLE oabe oY (ghoaiS S, oy

Olo\San y (g 9w

Wae b Gl 4 ity i 0, 4 C g B slojles p &
Sorae jlo O 0 (5132 &l a bag ¥ 1S (l5ea
P a8 Jo 5 (P[4 1) 39y gy Son Shgs 5l jitom
a4y lag ¥ ()T line  0g2 oS p lS Cnidg D s
hf 5l i s o O)jga dpenSy See S5
LY Jgaz) (P<-/+1) 59y 035

3 259, 1 Emg)Y el e (Sl dslie (i
e ik 09 39 () o bl 5 WyeSy e S,y
vy 48,5 1,8 eolitl 5,50 Lag ¥ )9 0 S e
P16l e IS ttest fygesl lawes (E g A sla L)
Oy (Y Jgawz) P>+ 0) ol lid (5,00 paigas Cugs ,»
&k Ol bl Al 3 yisy, g Y ol Gl K00
sl 0392 B Jlous )0 AlgcSy ;Sn ST55- 51 ny ¥

0,99 Job O E Jlas o i eole ol 5l ads (l5ee
Lol ol bl p gl ime oo a4 0,150 ol
1) oSt SalS s s o 5 05 6o Las 5 g Sgw by
Syl (P 0) sby las ouds solist oij (513E lhme b
90mo B oYL i, D s C B sbjles 0 Ko
Sy S Sy ol sJ S s 035 1 2mys YD
C e 3 C 5l ;25 B Jles ;0 Liulajl Jgb ,0 0 suals
S ol g, Jboje cundy ol (F aged) ail o D 5l zas
e &1 B)less (oalad ;5 Aalajl ol 50 dlgenS'y San ST95
RV 4.23; )‘)j salazwl 9,80 Ls,l.-.ﬂ
g 53 San Slyg 0033 51 yon (eSihen sl
3 Ualeol 090 o5 o ttest 5ol avgi oad ou ey
KRS UL:._J ..\JJ’..» [ A.g‘-'h.'; ‘5.;)3 gyt tb’)y a5 ua_lb)LA.:.;

b adaly Sy Koo STy Jdde gade KL
-

B L
—e—C Ly
—>—D s

R EM

=330 V-3, ) A-305

AAESTY) Y0-33,

L VTR e

(MeaniSE) ﬁhj‘ [SX L) d‘,b)é b‘l&ldh)l‘:} PL d\,...:f,,i_.a \S‘J.’i j‘ LAJ)Y &,:)‘}:‘ Q‘ﬁ:ﬁ: .UJ) .‘. J‘.)"..J

QA5 Slaslas 53 DSy Sen STy 5 0y 1 a4 b g,Y 1S Glmkal sl ) 0 Kils amlie 1 ) s

bl a,gs JS s S 5

Sl (3ae) alid ol
D C B
VY- VAN YAV Y Y/YAL /84 Sy
YV /Yy aYEE VAR /g sthiE S Gl 5,
-140** Yrov®* LVA™” t

ef lo gan Po/od a5 s

or



woD " urIThRW

WAS Jlg /Y ol ] oass g Ju

S osine IS Ll 043 s Sl e 0 g alb e B
Dy C slales ! e 90 5l am (P> /2 0) 5,085 542
Ay Glie Gp peS Wl 28 )5 )18 (gam 45 58 i
(VJgo2) o9 B e 4 laie 55 G35

e oraS IE lass slag)¥ alejl oj0 ok 5o
ayedld &35 glag,Y 4SS e 43 wWidg Jlyen p Sailesl
CyB slajas slag ¥ g (A La) oo gl b oo
Gl smin gl 55 Ll s g 2Bl 1) DAL (e oy a8
D Les playg Y Sulesh oyliee (P>+/-0) 29,55 oanlice
i Bl 5l Jy a8 o3 les a1 g lo g S g
(Y Jgo2) P<+1:0) a9y

2 ol oy90 Jodo ) Lag ¥ (oo jlad Bl s iy,
390,80 adandle a5 jelailon cenl ool ols LIS T Jloges
Ol 53 pegee Sl S LSe35l an ee2jlys 59,
G5 St j0 el sanlioa ol e Lo eled jo 0dg,
LS 050 5l ot g e 5y, 50 g Glad .Sl
0,9% Jo-b ;3 Lo,V (555 ) Sl 0y (o 2
Py S059, dhold ;5 ily (I3l 93 352y 5l (S1> ula)]
(b
ialajl o)90 (L 0 Layg,¥ Sas 559 olee danlis
A Glajtes & lae gie A8, HaSles (o ity oS ab e

APE SA S 55 o d Sy S Shgs g0y 6 51 ag,Y aly Ol5s (o)1t gllas £) 0 Kile alie 1 Y o

Sl e Sy

STRRSTE (548) ptis oske
Vo-34, VY5485 -390 =59, Y-8,
Viedo/ Yo EATEGAY Yo dNF WEEGFY VAT (A L) iy,
VIVEVVO  EATEed YAVEGA YRR VAT (E ) ol gk,
e —ero¥™ ST g™ 1 t

s 13 s P>0/00 o 53 SO ns

bl 2SS S A g 535 53 DSy Sen STy g Ays g O Do gl s €Dl DA2 i @

AY
(39 5) Olws o3kt
-

—— A s
P — B St
e O e
D

—¥— E i3

(RS tY] ASr P AT

AUSTH

AAESTY) Vo5,

o WiE e e by Y

b g i HET Ol S ailss A6 (Mean=SE) [iubesl oy90 Jyb s byg,Y Olas ki Ol i Ly, i Ll ged

ov

J.&L!uﬂ \-ikﬁﬂ 6“)‘.‘1: J» L‘J)Y bué



woD " urIThRW

g 83y 138 L Q33 5o o)) SOl ale 5, (glodas B oy

O\Sen g (g9 i

(p5 35 K2 5y

b A s
—8— B L
b C s
—x—D L

e E jugs

Jho T ARsTY] V-39

-39y AARSTH} Vo-3s,

_‘L‘.frid)!.h‘.hj)\f;w

raru Ol il ST ol saasls Wt (MeanzSE) 2ol o)y Jub s lay,Y 38 Ady Ol pid Lyt 0 1o ga

bl g il gbasles s g Y Shg A4S, Ly, s

o3l esgs BLL 55 Cilssu gl 53 Y ol SlL 5 S5 05y G ylbitut glas E) Sl ds i ¥y

s FL Loy (05 K) K25 0y

(h)\n-;) ua.u.'ﬁ r{JJ

Yk gy ? Wwvaevr?
Q. Vot /Al ? WrrTEye?

AY/ga£1 /e 2 oA0/\VEE/®
vorukrr. EEVIAEVY/Y
VWAV AT

.LA)}\" nJJ)"s\.:Lb‘—‘-A

(Lt 6 o) 4 g8 3 Sen STy 45 + A )3 V0 05 gVie = B
(PLt S ) S5 S Sty g + A3 00 035 glie =D
(Lh (§ o) pnS 5 S0 Syt + 4 )3 Y0 o slle = C

(gldt § ) dpmS 3 Sn SV = E

(Mean£SE)(P<+/+8) aidly oo jls fixe U1 51510 wilowis aduine rglize By yo b gins y2 50 45 (g3l

3 iS5y Olie w035 (00 daxde ¥ Jguz (0 a5 jshailen
Jommr g (e (Shnon 00l sl dguS'y Se S5
245 el Lima placy ol (P<e/e V) 310 592y P grne
o log)¥ bS Gliae 09 0l yiidy) gl Gliee &5 alo e
S ajlas 0 ey g 009 fiaS WlgenSs Sen S5 2y
gy &k Olien 39 YL WgSy e STy 5l el ole

Cal 0392 jiaS

952 SLasS iy plod Sl (g (Shrad o

2O by aloxe 40 4 90 S g talel ol 50 o)z
PSS RVE VI W RPN [UP RN W - X KON KA g PR
Tl Olme 5 (59 9l plas kb i ol S
Sl 292 ()l ne Yl g Cte (Kan oLy
L oud odaly WgesSy Sn Shes e (<10 )
Lalools Glas 1y (5,10 g (Koran Lag ¥ (G55 0 9 oo
AP>41-0) bl g o ine (Sran Lt (Silojle b

OA



woD " urIThRW

WAL o /Y ool oasj Ju

Ol &t alke ddowe

P25l 0l 53 i 300 SRS 0 P Slp By Forad 2 gk

S5 03 Sas s Sy gode ,ldaa Ay dldas .
b oy dpeS g S |0 enaly
0dd odgaly yaude) olass
AN A% oad odualy gusSg Sn STy soue e
A IAD oo ks
“IAYE* SJEAVS 1308 KEEAN
SAr.tt SYEA®T yy.™ VLY sl Salesl

&b AP s & W00 00,5 Ly 1) 250 ot Sl el

Wl 0sd )5 pidy ) oy Dl i Ky 50903 )0 S8 590
08313 595 51 o Ay See She3 jl ey il eion
o3ls (il gy Dlyeis Wy jloged )3 Zadg LA 3S 5l any
o= ol Lty e 50 .(V jlogad) Consl santice LG di!.ls':
gesTy Son Sk 5 iy Olies (e 45 0l LS aalllas
S92y (5,000 Jle g Cute (Fan lad Slad L oacaly
(8 Jgam) P<+/+ 1) 3 s
E9o90 (pl &y 295 Gais o (Y- V) Darias 4 Yufera
5 dasbs o3l g Y JolS5 algl Jorlpe 48 a5 i fo oL
O ol St audis Gl g ot bl o ladisde LG
ot b 5 ol Ly Y by aasb ol %00 & lass

a

P iy ah Oheee &5 93 g0 GLS Y Jlogel eian
oo oolaiwl LA,)Y &),]g’ > o.b'} 6‘-.\5 5‘ S L;_I'LQ)LA:J‘
S0 ek b oot 28 8 IS, ey (5138 lhee 5 oli 0y
SO LD ligus,e Ve LA jlag slay,Y
plail sg3u ]y ol Gl 2208 5 (e S o)
RVRIRS
Kolkovski 4 (- +)Kling 4 Baskerville-Bridges
4 dii (e a5 a0l Glas a2 (144YD) L Sea
égL.S TR 6":\5 )‘ u.g_)Uo)—-A Sl ubLa 3 ol GbLo GLD,)Y
A5 b 33l il Sy dmeme 10 (213 0le (il oS5
L2556 5l deab 4 g pwd lime JolSS adyl Jolpe (o

04

ol Y10 pina P<efo) pdanw jd Sowasad *°
g 0 oo P> /o8 mhass 53 (Siuumron 1 DS
-
3 it U paa slayy e alols )0 oy (Ruliil g
Sl yais 2y Jogad ;3 L2056 3l anr @a03l b oasjlyo
dold o Jlo e )3 (Y jloged) Cosl Cug) BB idy, oy
& Oles (pliF 039 5l 0003l90 U pd slajy) o
NP r 05 9=t 1093 5§ eT $39me yow I iy,
S gy L Ty gy sl 032 o L 5 5 ol
et Gl ot 3 i 0515 el g oa 4288
p9d SLbjy, abols 5 yiudg, o515 S () loga) adly o
Il Y ol gliee Slidl o (oliS035 s p)laz U
ST a2t B pger sl alald ;5 05 lis
shje, dold (o Ja0s, @515 mils a5 Col b ol a8
Loy wgy i s yiis, 5t ag,¥ b pliee oot 6 p ez
T35 5l sy @ g, 51 (Y Jlaged) il e (2SN
Aol ;3 iy, g &Sl 5o 3 Gl jasds ) o515 foazme
S5 plimen ol o515 RT3l 25 4 000350 U ot sl
Ol 1) Condy (b allige )95 hend (§ga0 Ny
0 gy @815 OBl Sl gy L a5 3,5 4 g 4355 )l
Dygme ot 95 9 Wl (slayid, 5 ooliinl Yzl uoy90 ol
Sl pas JI5 4 005 s a2 o4 39, 3l Loyl
Sl 00t 00 1y LSy &Ly (6Lt iy, o3l b Lag ¥ oo
e a3y U5 oy ol 03,55 el gl il
Ol e gy ogai o &5 phailan Lol il aulol LaSoss
L s pion 5 @ oF Jloged) Col gy B Lag Y Glad ki
S5 Loy ¥ omlys ) 3l olos i abirdla Ji5 il



woD " urIThRW

g 03] AR b QA5 Ho b o)) SOl als 5, (gl0aaS G, e

OISy (59

oualie Loy 7yt (So35 )3 oudd (£5Mie dgunSy S
Al o)) SIS shmg Y oS wms oo LIS Egdga cnl 00,5
ol 9 090t 03l g 53 Son STy in 5 IS
Ailealas tobesl

bl gy 55 (1440) Yufera 4 Fernandez-Diaz
S g9 S pan ;5 (Db 1w SIS slay)Y
et 33 ale ol (glag Y a5 Wols lis lgunSy Se
s Yufera acs o> L5 a0 £4,0 ol 5l dge b glid
ok gain sl Clled o 5 o (Y00 S
SIS slag Y za,5 adsl Jolype 50 3Bland 5 el iliiy
aSb edlizs (ol eian g go ol 055 51 (oMb
Obetle 9)¥ )0 gy S SI1y93 s CllS a5 5
&9 9 Cualid dog)¥ oo i (ole)g2SB 13U Cou 9l
A3lgn JpmeS pS:

Shes 900y s ad 4y Loy ¥ (2l 5 alia
QA (S p D g Loy Y &5 alajless ;0 dgunSy e
e a log )Y (215 Gliee (IS plas o5 ol (la iy, oud
Lojles cnl )0 0y GlaE )i Gl @ (2138 00be 4o 0l
G ol gl () Jyaz) el oog talejl 0,90 Jybo 50
dis by )Y sl Cuglgl o oS 5 405 ey jo a5 wshs ol
4Soyskar bl on gy San ShgS e 5 03 12 5!
SIS (€ ) 35 20y B0 0 sl o515 28y 2>
Shysa 5 pdn oad; gl 5l andl a4 lazen Lag )Y
§o—ay3 YO o515 a0 Jai @ Lal oot 00g) dgmenS s S
plad azilyy Loy Y oS 0395 g0 ;5 Dl 0005 sl
Sl 2l & Gy a8 aal T 511 095 slasiss wlalos!
YpsSy Son Shp i &l 4 393 1355 390aS ol
iled yl g,

Fernandez- lauys soal cowsy gl b guced a5 ol
395 aalllas ;3 Sudie ol 8l o (VAAF) 4l San o Diaz
152 b g, sl Cughgl oS 5 i ol 0 o aczil o
o S 50l 51,5 S0 b gl aGile; 2 et o
Ot Jdo is 8 ol lag Y 41di5 cyx alge,d sleSTes
iy S el it 0 A 4 Sl ol 5 o
Yufera ) 93,5 o 213 adild s, 4y S bay,Y (glasiis
Letal., 1995

Sl a8 soals olai (144VYa) lKes 3 Kolkovski

Lag ¥V pliz § obigp (pliw e o 20 G 00

oS Salidly aBl ge Loy )Y adis Glyae )3 Ceal bl
Yufera & ) coul JB8,36 aly e (3, Loiions dasbs
(Darias, 2007

45 3ls LS WgnSy Sen S5 &l iy loges (o) 2
Oliee g Sl od ) 4132 oole ol T lag )Y i e
S 5l e jla gelad 5o halejh 90 Jobo 50 o 51 eslin
Olmn 3 42y JolB 435 el 0 y95 2 (53920 Ly
SN o1 o Saal pb (o132 oole ol 51 Lag,Y 435
ISl oo iy aly Dl i 9y, 9 iy o515 e i
a5 4 sy 5 Loy, adis Zulpdl (¥ 5 ¥ o) glajloges)
I3 AL 018,55 Wy Sy Sen Sy ey blS o
Loy e 5o ol @Bl ol e ay 53 1y o 5l adas
ole ;o 45 Wb olii (144Y a,b) ol Sen 4 Kolkovski
SNl jpa> )3 lié slaailon, s plie (@b o SSLO
s 4o gV o5 (Glaj 4 Cannd 20,0 VY0 Gl 4 00855
Sl ol (Wags 28,8 ol sole ol o yae o

Lo oud oiualy dlgun Sy Ko Syps g iy Gliee O
)13 392y 5yl e Sl g Cite (Soarad 55 A3
Loy ¥ (5559 o) 0y yloges duslia (F Jguz) (P</0))
iy Ol peds 33 Hloge Lol adll G e Glate
Ot 5 LegyY gy Gl amo g0 GLis dlgunSy Sin S195
U e2ojlys 5 022 U py sl alols )5 (olid oola 50
gblie jo Lag)¥ ad; Julidl cow plaS0ss 5l aa pasjily
sl dy 510 5 ¥ LY (slooge5) ol osa)f Sl 3gb
2 obailops Gl o Lag ¥ iy o) 5l alol> b
13 090 slhick akisMo Jul L5 ) S E 5 A slajles
g3 50 STy Uy asli 5 Loy ¥ g 3, Sl
(Y Jguz) adl oo GtobesT ol 40 0u solicl

2y Lmg ¥ 03y, Slyine (o) aalllan () 50
4o HoB Al o5 SO (slag Y AT ols lis (6,90 Sy S
Ea5 b talesl ol 5o oud soliiat Wgun Sy See o5 ol
oleale 5l (pan )50 50 E9-dge rml aiin (o3l i
(Sparus aurata) Mo o S ki S5 oo
Lates ) oliy)) b o (Fernandez-Diaz er al., 1994)
Lazo ) Red drum o (Walford et al., 1991)(calcarifer
ol 4258 )3 ol 3,90 (et al., 2000

oS alajta ) Sezen 3 Jalejl 0,00 Jsbo 50 0gdlay
Shygs 39 oud oolizut lag ¥ 3050 Cgr 2l sole ol

IR



woD " urIThRW

WAL Sl /Y oyl ] oasss Ji

O3S A B P o3l L ()95 sl jasy ) 5l ool
e arg Lo a4 aST ) ) JUad 385 £9,0 )0
s \L_.:)b 039 s.i_?,: )l,....._v Ll’,a C)‘"-'-‘ » Lb,)y O\Aé}hs
ot 335 31 3 6 1 255 o301 b La iy, el bl Lo,
Sasbeil g oty Slalidl Lat sl sl olaSesa 5has
j| oolaiwl b 4.L>)4 O‘i‘ » ‘sg)UQ P Sl 9 9,90 dh,)y
A 30l 9,90 Gl i Langs Sz o3l sl iy,
(Cunha & Planas, 1995 ;Polo et al., 1992) c) a8 8

o (s 12l 3 plsale g)Y 51,20 gy 0
JUES! 2ol 8 s o3leT 385 £4,8 50 SargS slodasb
03,5 oo o2l 4di5 a4 31 3 3l ey Y el Codige
Ea s ghade 13 85 05lail (sla iy, 5l eslanul &SI o
donb b 3l oo Jlad fut celize olo; G 1 Lag,Y 50 4dis
5 pSata Sl bl oo Jole (e g o3l oo b o
Yufera & Darias, ) 55,5 o0 al> o ol jo lag ¥ 0, Jials
(Shanetal. 2008 ;2007

4 g,V oo jhad e Sils ( 2LaS 030 5l das ot 39, 50
u.i..._v_),ﬁ bl )' e U nd J.la.o a5 Sy u,)S?A YYY LT g
N5 ol olye 5l 4045 Ul axy 4 oy oot 51 ey Y
ol tabidl bty (F Jlogad) aisS o lag 1) e Ka Ve e
3l ostiiul g (y9pSKen Yoo Ve e a dlgu Sy Sen SThy5
@ ot 9y 3 (Bl g sy $Ljyisy)) balie O jga b yiss,
» Lb’)y oL:oa)_hS Q‘,:.:..G L wl};‘ [} @Um JJ',;UA day
ali>d 45 jshilen Mae &5 wiz ,o 05,8 s dl> e !
et 3l g Alge,d (138 g 035 (5138 5 Lag Y ady ul5Et al
£y L5055 5l ans a03l0 59 3l asfllas il o s o3l

C a5 5y St (149¥) I Ken 4 Fernandez-Diaz .cougs

S od od_:alg &L\c o‘,.a u“."il""‘ )_,.:U ul.bé ,L-..i )‘ asys
Oleale )Y dawgs (oli 8 slys ojlail Cuglyl (a0 550
O Gttt ol ol o el ol sy o IS8 ,06

U olaS ez 5l ae eaojlss 59, 5l ag Y olas el aksda

D) S 0ad osaly dlgesSy Se Sy95 5 00 108 2Le

Slge ol 51 oy Y aly Ll e Loles &5 ol Jilo>
FLI PRVER g kv

3 Ul olfiwd (39 4l JelSS @y azgi b JS 5o

3 o sl glaazian o ob o Hhale oY 0 eaae slaid

g olge ass 1o 3l eolazud LI sl (5490 « oliS 0SS

Slgs nl iz g min gh 0 9)Y (AUl WAy dge b

7\

s S yge jo LS plid glaaile) ) Sl )3 008 o
9 Ot N VT s ST Aol sleaat calin Sy 5
Sgdign g )Y bl g Sligr e Sy s a5
o> 025 @S e Sl o0 a4 o Sl Jl> 50 ol
e S e @l 90 e L)Y i ol b
bvy gles an lay)¥ pliz g plug s Sy
00,8 e gldé gladils

SThss 5 095 glad j1lag ¥ ad plye anslia b
hodite slnoyys 0E 3 A glo)less )3 dlgu Sy S
a5 2l (g o gine ST ulojl 0y90 Jabo )3 (5,10 eiges
adis yloj ;0 4F wpd e Glas b (Y Jgaz P>+ 0)
2 Log ¥ E e 0 dgncSy Koo Shgs b oy )Y (5 Laxdl
UprsSy Sn STygss g Wlzilys ISoe olié osle cnl &l
aiilen Lag ¥ slomdl o0 5 cosllae ks 51 ouds oolizsl
el 5 b Wl Cundy pl ilos S e 0us slaE
Shes 5l Gludss eassS wiar pberd Ol 5 cnlie
26 s 45" 0y axlllan ool 0 0k o0lii] AlgenTy e
2® &S skas el 0000 8 oy Y (pliz g by > ki
P95y San g5 Jlasd Gl slag Y 009, Dby o) e
Ol il 900,55 eanlia (45 009, b 59,V 52 )95
35 ey 3 oaiiSgana Jale Sy ol b8 ans
ookiasl WS Sn Syp5 b Al 5 Sl (slag Y (g bt
= (V330) o)1LSCen 5 Yufera .ail goi anlllas ol )5 0nd
S e SO slag Y 4385 (e (53, 995 asllaa o
oola ol 1 mg ¥ ady lie a5 S0l axgte olié slaails
S alojl el 009 W yiSy, 5 sl LA liee wlie olie
(Fora 03 0dgaly yaiyy e b GhalejT nl 5o Loy )Y
Sy ol L oy ol i |y 5 fosinn o 3 St
olis Hlasly gl s (Soeed 00l oanaly dlgucSy S
(¥ Jyaz) (P>1+0)

AL i oy ol & aiies 06 S slay Y
Fernandez-Diaz ) a_alyl, 055 oo jhad woys As G F-
o=t o Ll plas jdad 4 am g Uy cpl ey (et al., 1994
4 ym 48 4 (09,50 VY)Y JUd 4355 £9,0 40 1 3uod
So e ySee Voo B0 ol b olie slaailoy, 5l eolazal
42 g9y plej pd adge )y liE Slga (gl alia o5l
(B Jloged) 0l dll 5,5 SiLs slog,Y s ol



woD " urIThRW

JOJJJL;\..\.E‘.L»L_‘&JJJddeJ&L&dL&JJY&“.&J—C&J&JW‘)JA

OLoSany (s 900

aurata L., larvae fed
Aquaculture, 153:93-102.
Fernandez-Diaz C. and Yufera M., 1995. Capacity

microcapsules.

of gilthead seabream, Sparus aurata L., larvae

to break down dietary microcapsules.
Aquaculture, 134:269-278.

Fernandez-Diaz C., Pascual E. and Yufera M.,
1994. Feeding behavior and prey size selection
of gilthead sea bream, Sparus aurata, larvae fed
oﬁ inert and live food. Marine Biology,
118:323-328.

Jafri AK., Al-Judaimi M. and George KA.,
1981. Preliminary

investigations  feeding

yellowfine seabream,  Acanthopagrus latus
(Houttuyn), with artificial feed. Aquaculture,
22:117-124.

Kolkovski S., Arieli A. and Tandler A., 1997a.
Visual and chemical cues stimulate microdiet
ingestion in gilthead sea bream, Sparus aurata,
larvae. Aquaculture International, 5:527-536.

Kolkovski S., Koven WM. and Tandler A.,
1997b. The mode of action of Arfemia in
enhancing utilization of microdiet by gilthead
seabream Sparus aurata larvae. Aquaculture,
155:193-205.

Kolkovski S., 2001. Digestive enzymes in fish
larvae and juveniles-implications and applica-
tions to formulated diets. Aquaculture, 200:181-
201.

Langdon C., 2003. Microparticle types for
delivering nutrients to marine fish larvae.
Aquaculture, 227:259-275.

Lazo J.P., Dinis M.T., Holt G.J., Faulk C. and
Arnold McLaren C.R., 2000. Co-feeding
microparticulate diets with algae: toward

eliminating the need of zooplankton at first

s ol 08 8 ) 3 59e Jglite Sleeds, bawss ol
034 Cupad! Pl 00lallGed (ledle a wdyi (STpm 50 oyt
2 St sl lomials Geizvan g 03,208 DL 50 5
2> Sl p3¥ Jag nl Slilge 05100 Jors 5555l 1ag)¥
sty Ly olie atga ) i oly—s bl b,
B0 @l pleale 9)Y ladis clalisl y (Sjgle
s S5 50 w0l s jslids ek lolge S oo
S5 g m e 4o (landiS ouisS Qi Sl gl
4o Loy )Y (landis b p seed gind g july ol (g

SpS I3 in 200 Jelse ol

19y g K4S

Oleale Sliiog ol (LS5 Sloo; 5l alensgiy

eSS 3225 (pf il Jgbo )0 &5 taed plel juz b0

OLBT 5l eiman paladige 10,08 5 S5 wilongas  glgl 8

ol oaign 5 5ok iz uign g 25 (pdepe 125

sl Jsb 5 ol o S 3 gale Sy o

1)l Sloiy S5 Gebow (nl
&bw

Al-Hassan L.A.J., 1990. Genetic and morphological
variation in Acanthopagrus latus (Sparidae) in
Iraq. Asian Fisheries Science, 3:269-273.

Baskerville-Bridges B. and Kling L.J., 2000. Early
weaning of Atlantic cod (Gadus morhua) larvae
on to a microparticulate diet. Aquaculture,
189:109-117.

Cahu C.L. and Zambonino Infante J.L., 2001.
Substitution of live food by formulated diets in
marine fish larvae. Aquaculture, 200:161-180.

Cunha L. and Planas M., 1995, Ingestion rates of
turbot larvae (Scophthalmus maximus 1.) using
different-sized live prey. ICES, Marine fish
Society Symposium, 201:16-20.

Fernandez-Diaz C. and Yufera M., 1997.
Detecting growth in gilthead seabream Sparus

Y



woD " urIThRW

WA g /Y ols ] assp L

feeding in larval red drum (Scigenops
ocellatus). Aquaculture, 188:339-351.

Polo A., Yufera M. and Pascual E., 1992. Feeding
and growth of gilthead seabream (Sparus aurata
L.) larvae in relation to the size of rotifer strain
used as food. Aquaculture, 103:45-54.

Sarvi B., Matinfar A., Mahmoudzadeh H.,
Eskandary G.R., 2010. Replacing rotifers with
a microparticle diet from first feeding in
yellowfin seabream, Acanthopagrus latus,
larvae. Aquaculture Research, in press.

Shan X., Quan H. and Dou S., 2008. Effects of
delayed first feeding on growth and survival of
rock bream Oplegnathus fasciatus larvae.
Aquaculture, 277:14-23.

Walford J., Lim T.M. and Lam T.J., 1991.
Replacing live food with microencapsulated
diets in the rearing of seabass (Lates calcarifer)

larvae: Do the larvae ingest and digest protein-

Y

membrane microcapsules? Aquaculture, 92:225-
23s.

Yufera M., Fernandez-Diaz C. and Pascual E.,
1995. Feeding rates of gilthead seabream
(Sparus aurata) larvae on microcapsules.
Aquaculture, 134:257-268.

Yufera M., Pascual E. and Fernandez-Diaz C,,
1999. A highly efficient microencapsulated food
for rearing early larvae of marine fish.
Agquaculture, 177:249-256.

Yufera M., Fernandez-Diaz C., Pascual E.,
Sarasquete M.C., Moyano F.J.,, Diaz M,
Alarcon F.J., Garcia-Gallego M. and Parra
G., 2000. Towards an inert diet for first-feeding
gilthead seabream Sparus aurata L. larvae.
Aquaculture Nutrition, 6:143-152.

Yufera M. and Darias M.J., 2007. The onset of
exogenous feeding in marine fish larvae.
Aquaculture, 268:53-63.



woD " urIThRW

Iranian Scientific Fisheries Journal Vol. 19, No. 1, Spring 2010

Investigation on feeding behaviour of Yellowfin seabream larvae,
Acanthopagrus latus, fed on live food and microencapsulated diet

Sarvi B. (”'; Matinfar A. (2); Mahmoudzadeh H.(3); Eskandary G.R“Yand

Abdollah Tabar Y.®

Sarvi2613@yahoo.com

1,5- Science & Research Branch of Islamic Azad University, P.O. Box: 14515-775 Tehran, Iran
2- Iranian Fisheries Research Organization, P.O.BOX: 14155-6116 Tehran, Iran
3- Dept. of Health and Nutrition of Animal and Poultry, Faculty of Veterinary Medicine,
University of Tehran, P.O.Box: 14155-6453 Tehran, Iran
4- South Aquaculture Research Center, P.O.Box: 61645-866 Ahwaz, Iran
Received: March 2009 Accepted: April 2010

Keywords: Live Food; Breeding, Rotifer, Yellowfin seabream larvae

Abstract

Feeding behavior of yellowfin seabream larvae during the first two weeks of larval life
was studied by feeding larvae on different ratios of live food and microencapsulated diet
(MED). Food consumption rate increased progressively with increasing larval weight. The
results from visual observation of the larval guts under a light microscope indicated that
yellowfin seabream larvae were able to ingest and digest MED from the onset of exogenous
feeding.

Comparing the average number of rotifers and MED ingested by larvae in treatments
including either only live food or MED did not show any significant differences (P>0.05). In
addition, the gut contents examination from the larvae fed simultaneously on both rotifer and
MED, revealed that the larvae’s tendency towards live food and/or MED was a function of
live food density in the rearing tanks. The larvae preferentially ingest live food even when
these are present at a very low concentration in comparison to MED. The mouth diameter of
larvae has a strong influence on the amount of ingested rotifers and MED.

There was a significant positive correlation between larvae growth and the average
number of both live food and MED ingested by larvae in this trial (P<0.01). Although larvae
survival rate had a positive correlation with the number of rotifers ingested, the amount of
MED in the larvae’s gut did not show effect on larvae survival rate (P>0.05).
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