QS 9w | allie ylgie 9 dulas axal e DaneshResan.com wuslvn 4 allie (gl WORD Jold ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

0 g ) Wil ELuil o & 32 Sl g C ool g b oy (8 (gluod 3T il
oblg 5950 93 ey (FWlojb g vy 595 (HUFA)

(Litopenaeus vannamei)
Dotstass st 9 O yas Sacdiga yaol €0 gaas jjte 7 liews e cas

Sistani55 @gmail.com
Yayea—-yyyy :‘;Lu-l;.l é\s.ﬁu.c suul.}.ﬁ‘)..\l:i AA‘J L;A)LA.«J J‘;T b@‘d s&)l:s.ﬁ'a GJ; -y K] YA

sl&ails HLLa lely Lo slel M SliEas 3,0 -t

YA g By L MM I R PR P b

oV

s 1 3Ue 5 gLl pd 0y Wil oz Sladel b ol (8 i )T ol @8 0 O (Gadod ) o
VU g (aals K g jled W) ke 03,8 F 45 ((abilg) (g8 et 65K (Silojl 9 iy slay 58U 55, C ol 5
S slagyY oy 0,8 518 ) 235588395 10 B K 695 Cag Al 5 53 395 10 Ooe 4 sl a1 1S
Slai )T gl 10 o b jlad F 55 9 Wk @il psd il Yoo lgKIU s 9 il Bolal &y s 039,
938 (2l w8 85, b odd (18 sl )T () o) 3 ol US55 b ouki (8 sl )T o(als Hlag) outs b
G5 (1 ) € gmoliy dopd Yo 5287 (ale dS 8y b ol (8 bl )T 5 (Y Hled) € ol dopd Ve
Sl yled ¥ a3 (S Jsb Jawgie 9 03y nNle) ok 40 gy Camy by Ol gy p i) i S
w3, S5 oualin ¥ 5 ¥ jlad gy G o Gl5 e SN I oyl 31 S5 o oualin uali jlo d a5 gins
Sl b s cne gl ¥ 5 ¥ slaylag o 487 515 LS wali Hled b (F 5 ¥ ¢ V) Gl )l (Sl o yd A lis
b K )Y oy & 30 ¥ o @ by G5 slajled o )3 (Sl o ys 9 by Olme o2 YL )15 dald
Aby Oljen 2 e 5 3,8 w5 € pmsliy g o ys Yo 53187 oo ST 589 Lo (b sleoi T gl (16 0
W 40 o5 b bt yT gl I 0 b g )Y oy & 39 dali Hlod 4 by e Slojb oy

C olig olie JoSo ¢ olly (6950 355 3 gulS O

VA Jshes sdieas 55


http://daneshresan.com/

A5 g |) Allie ylgic 9 Jwlal axalye DaneshResan.com ylw 4 allie 02 WORD 2L ang g

Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

g9 oomas) il gLt e Con slaanl 5 C Gaaliny L sa 2 sl )T 530

OoSen 5 Sl

69Y 0y90 Gl Fhs ol Rl b Lesyl (LU Y
(Leger et al., 1986) wil o cuslio )Ly 65

bl gl Booge sla Shy el pep Lesyl LU
S esS le Olme hls Ls)l (LU ol g5 s
5 Wil € omaling 5 0y iy gbdlind 02 slaosn!
Wosled el 1) (o) slog)¥ S slajls Wl ood
Sylaibiwl sledig, L) olge cnl (g5l 5l oslaul b sl
.(Dhont et al., 2009) sls 1,8 Lea3,T LU o yws 5o

wied 0l Coenl o Lag)Y (2l 0pz o ooy
Newn, ) ailoe bg)¥ sl @55l ol o Wil i
b oaler 3 650 lepb @l > (2005
oSyl LA elas g (Jobe slas s aleerton
.(Borlongan & Benitz, 1992) siwn

wolis 5 eldlnd 0 lovul boad 8 bl 1
) e A el ol ol (53, C el i
i Gl el Col j0 g eSSl (s slen
Langroudi et al., ) cusl 050,85 bag,¥ Sailel g o,
.(2009

log, ¥ S el ) o (sloslall Gb Coran] 3 Lapualisg
sl 31y S5l ol sl e gz 351 55 55
S g (halonl 32 olnl Js anles j S Sl
doyo oyl Sl 0SS SlaasT @l W6 sy,
Oeelg onl s a4y ;0B g bl ge S ysSenl sl g
Sy 2B @235 50 Go9r0 22 S Sl (el 1N s
Catterjee,) o5 )18 azgi 990 Olil (2ysn Blizs Jolye
Syne 3 45 s ailasly asle Sl o5 cpaiz (1973
sl ¥ Soselpsed clly i 5 S s
JoSa Sl oslitul b o il g (com Slge pln 50 Zeaglia
.(Dabrowski, 1992) aub e #la5 | ol sl Slae

Gl 5 sl lessSTly sl o C by ik
ol R g oy Sll 4 aons aslawsl Ll o bagSs
Dol Lalyd 0 sKe )Y CodsS e S Gwelug
Sl 0008 atrie Sl glacldld 5 Coogone
ZaaS (55, C puolug il .(Verlhac & Gabodan, 1995)
odlil L 0jg; & 9,Y ey U T3 aloyo 51 ally 5550 (59,Y

o

A0

» azg B bl cln (bl (08 b 9%
@ S 88 (nl el Al oly Gl b ples 4 ()9
29 s oo [yl bl g alide glags,sn
(White spot) wiw oS (ogas cwsny b len Jhlie
5, w5 ol Yoo Jlo jl s el (g yii Cenglio (sl
el ool plaisl g5 (B GlaaisS (e yo |y oy sl
.(FAO, 2006)

Sl @ (poyid Sl @ K Seelogibse o
21 e s bl Wilen B ol (S 408 6l cenlie
oY adsl ol o 408 wled el golis >l
Tre (liog o 5 (plo )Y adg jo LSS 0 yiage (lgim
@l @S S legisis g olale yiie oY bl o
Slam)) Sras boalaly )3 5 Wl St gy Slaszge
FB Gopdy Sl )] s axlge (DS L S
5,Y lp S 5y 0055 Wsesd s S (Sogll (og e
Sl gohe 6y Slegdge Gl Gliwp s 5 ole
5 OFShgd) en; lie wa e (B pes &
Syge 59,Y adsl Jlre sln 108 (n ot Ol (O3S 535
(Girri et al., 2002) 3,5 )5 solizl

o oS b olly 655n log,¥ oy @ LS ol
5 2bioe (RIPEl 5es @ sy K (D90 Bl @ (B Sz
SbB L g)Y Sy o plendly Gl 6ln pleal) (Sl
Ot (S ogas lag 1) 6 3VL (Sailejl ey 5w,
SR i ol o)V Swlesl 5, o) Cgr Lolse
5 sl e 5 Sk oS Bl oo gl o yss 5
Pl s 9,5 0 )13 oY w0 aS Sla oole caums
Lol Coconl

Y 9385 5 eSOl pegasy ) eaij Dlagrge
SFSL s G 5 S e 8 eolil 3550 e (3]
Leos)l (bU catd ) )15 ooliinl 3590 Lag ¥ apdis 0 (95T &S
S L)1 (bl yiage sl (60, pamio (18 (61l
Jlo sk 5o oF 098 oymsd o & Olgien |y aisS plo &
Sy ol lyins Lead ] okl g ccnlio ol3E by, il
Sl @ azgi b (ruizmen 0ged 0)L31 (3le ) 319 5l (& 2
ail e las ojlail Gal sga> sl plde Slyd ol
\'Al


www.sid.ir
http://daneshresan.com/

A5 g |) Allie ylgic 9 Jwlal axalye DaneshResan.com ylw 4 allie 02 WORD 2L ang g

Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin

Ohoal s ale las

Caz Sobl g sy lapsmdssl 4 09y Sl (0
Merchie et ) il oo 1o 1) oo y5m] sl g &0 s Jyous
(al., 1997

Merchie lowg oo @l IS g, wluly gilw 22
5 Agh by Lai)l silee S350 eizen 5 (1939
L ey SO 65,0 L oast s sledil (Y- - 0) Sorgeloos
oo 05 s, ol gedsal b Lo T 5 2 o i
YE 6L olaadlh JoyoSwl sy Yoog Ve polie g olS
oz il Gl oS cal S5 LB ays S bl cels
SIS D0y Luadyl (LU 53 50 € paling 5 glotl e
(Smith et al., 2004) sl o5 jiols celu YE L

ke Ve a ld ilese sladslne ad sl
£S5 S lade (o, uile ax 0 Frosgax O sled) (Jsere
o Jo sl g wo S alal (Gld] S S 8) ]
Sy aloye o o eslil (B g5en 5l ol )0 et oS
Seven =S, Jyame ol5 b 05 g, i des Vo e
Oy 3l eolatwl b g wo 8 adlsl Jeloe 4 o LildSSI seas
o556 a8 085 e B0 YT Be ko5 L YT 5,
o5 i psbaie cnar e 5y sl Slhlad & jga LIS
3eslaal Loy eols I3 el oY (g9, 1) geedgel
B ws)S (owyp odd oS5 g2 Sk ojludl ogSing S
5K V03 AR oz () WpS ol &5
el JoysSol 05 S0 e gamy alye 50 ] Cenny
C mebug 2oy Ve (gl ikt Jolome @ oy 1)
@ Oy 1R Olielly JoysSl 25 Y 5 (VL sl
@ (1l lp € by aopo Ve 5l (5l Jolne
@l sk b paiz (S Gper b g aBll 598 (ol
oy Jo a5 ek Slially JepsSl bad 00) o
5 Jiie ool byl jed ple I 4 ol slaggedssl
09y odlilul Gloj U g e 1Some plo )1 0jo s
VE L Gilose Jslome a5 o5k 4 0l 5 IS Jlxse
.(Smith et al., 2004) sl solaiwl JB celu

52 Yoo o515 L Lyl sla bl sl pladl sl
Looad j2ld Of (sl iluié Byl o)y ) o (LU
oga PH g ol Lol az 0 YA slos (] 10 6,5 VY (5 50
shl & b el (aolsa (g3l gé ploy Jsbo )0 9 20,5 A

Y

Sl Bl,yeSul Calizes polie g ool 8 slwos,l LU
doyd Vel 4y oyl balps o Sailesl ial3sl cely
ol ge ‘_gL:.oJ)] Looads 4d%5 glog,¥ aoyo YY ply o

.(Guadalupe et al., 2006) sl 654

SLRCITEEU Y
5565 8 silest lles o Lot T LU asyl 5l L3
Loy Sloccns oliS 05w Olles a5 Cunl (55955 laz]
65 lad)] lacanws 5l G Gl 0 055 O
Ay 5l e mSel> sl 5wl eolanul Artemia fransiscana
Ssie a5 Slles S abye b degf 5 syt
S T+ Sl b o 5 00 5T L Ll
09995 Sl am dl> o o 0l ploeil 4880 Y Goe 4y e o
e 9 B5008,5 gt yad O b Lot )T glacnpns IS
e S lS e (IS5 gmeS Jslone 5l (2103 g Holate 4
Sk V¥ 3500 SiS Cen 05 2 il @) (S2L)
s oolaiwl (azds Ve B O dga D [0 10 JgmeS Jolore
kS 5l oad L s Glatenn QLSe35 iy
S5 & Lo )] s )5 ¥ 350 (0515 b (g oo slailyin
Dad g oad (polga e 3 TV dgus 690 b ol i e
Jsb 53 (lady Ve ) WS Voo e Sgu> (e 0 58
Kngy bz 5 Lad)T (LU catls i solinal celis VY
Jcie 215,55 ceiid Caols 3l eolatal b e
Sk & o)l slagusbl b el S5 el
ool ol Boyb w5 Wwd S Jie el
gl Jols XS 51 gy g 00wl cre 0> 4y Lead )
g g atly sdde SO dige Vo Bib el L)
Js¥s ol eslaial b g b e Jaiie &> VY slacels Sos
Soolatwl b e 9 0u0,8 Coni (0,8 Y-F) oy S
Wged 2 53 1) el sl (Ge)) sSims Sees il S
20,5 dcwle Ll lawgie oloss g oo (o) Les
S aiboe ol 5o ol oy 29,k C oaling
ssbite 4008 o gyl (uytwd g sl > ol jo sl @
JenysSl 3l 3l 8 Gledgmmdsal a1 sy cnl 505 955
JrpgSeol ol oslanal eyl JoSe Gloiny clilly
g oz Sl a5 Slosas lls liall


www.sid.ir
http://daneshresan.com/

g9 oomas) il gLt e Con slaanl 5 C Gaaliny L sa 2 sl )T 530

OoSen 5 Sl

oLl SPSS I58l 65 SaS Ly 5 (ANOVA) aibs S il
30,5 gy Tukey (55051 b Lo jlas :Sile BDS 5 0

el

5o Slog)Y Cuy (B9 Sl e, 0Bl CB3S S e
Som g b plnl Jles o LSS Y g slend Bl gl paiged
olaws 4 (g o pdiged «SSU ;o glog,Y Cany olows 5 leds
5 39 ol g pll (Bolal O g OB el sae Ve
208 5ol )l paiges Slag)Y s Job Ly
Sty Slilos 5l oael sy G55 0nSle 4 bsiye mls
@l Gl glaoyr L aS 055, 10 b)Y ey (i
V loged ;o 5 00ys )T Zlpusl wisgs a8 T 18 4055 40
39 el a5 a2 o LiS ) jlogel el 0dl ols ylis
oS ke AVY LY ojlads e o o03g, 10 (slog,Y Cany
Sy (539 eles i S (red 4 og e 0 YL )l
@iy g 4l Rl 58V ) jled )3 039, V0 (slag )Y
s 533 rSils & el ot pS dee VEY 5 ANE
o (1 byl (59l (2l3E 0z 51 4SSOl yo Loy Y
o DS glls Wlosges colawl o5 ol oS eq, L
Slasaels laes o bag ¥ Cany (S5 0eShee & Cond (5
Widgy 00,5 oolaiul a2 slwd,l gl plde o,
(P<0.05) wisb oo

288 o slerd 50 g )Y Gy (Gi (oSl Guizres
Vo9 oS ole S (85, L oals (28 byl 5l 2108 0y
L Gylogme BUS glls wloass adss C yulng woy
ol a8 sy wald jlows 55 bag )Y Cany (S el
55SE Gl g5, C ey 5 (ple (89, Cote Jlis 530
(P<0.05) o,1s g,V cay ol

Sony &5 39 ¥ Jless 4 boype (S39 08) Oliee 25V
S e, bead (8 shed,l g5l (2l o b by )Y
GrreS g WS ads € el weys Yooy o5 ale
opex 3l g,V oS og wald jled 4 barye (39 08 Gl
3 Omzen ai0ged oolatwl caid g sledyl (ol olis
Orle LY Sles 5o lag)¥ ey 035 oSl G alie
s odslin g)ls g ST Las o gV cey 39
.(P<0.05)

Sl Jslms 5l il oo ¥l Leas )T (LU S50 Yoo j0
Soyb a4 b LU sl gl e albld) yes ol o
celo VY "ads gl Jsbee ke olas 5 (ke té
Gl S el 53 B wps )5 allal gilei g0 ) o
Omeling 99) O (ale WS 8, b (il e Jokone 4
9 3 03l zadgs S 50 a5 5 s 4 g, (C
{(Merchie ef al., 1996) as ploxl C opaaliyg 0,5 4L

95Y iS5 S 50 00l 0dgi slag ¥ ey I Behow (nl o
sae e VY slas 08 eolital jlelr j9nen! 655
Gy 238 £ o SSU yo sl 4 g (3 5lad 059, S5 9,Y ey
Gy a5 0D gilwopsd s o sae Ve (ST L g,Y
ol ;3 0 pgm U olo 0l po 23595 5l 59, VO ke 4y Lag )Y
e

Lo sdols o (ol 5 (b oyl ly 6 nSojll
OST g PH ((Jlia 0 cwnd) (59 (0,55l 4> 0)
lp Dl anels a5 005 plnil (2 5o )5 hee) Jolora
390 35 b 4 oy
S il 4z 53 YT B YAUA s Led
52 50 B VYT B 40 Caond THIY s (60
el 53 0 alan DIF 5 BIOY (y Jolona (S
AYO G AV oy pH

Sy (b 355 Ll 8 b Billae Lag Y Sy 4355 0520

Sy - plowl 55,4l 50 00 7 Ojpmy 2S5 S50 )0 5,
Lody)l (hU L yae V7 g oo 7 oaeg 90 50 $Ke slag)¥
559510 Do Geiog ol aid 5 L5 o sl led Billas
30 0aeg ¥ o usenaiod 43 PLIS G PLT al>
WSS 5 jlegm S8 8 0l slae

Vokes ¢ (oass e sls)l egthl) sals les
Vol (O (lo oS 85, b ond (22 bty ustli)
doy Ve 5ol ale 0S89, L oads (2 sleay| ki)
05 gy bead (2 slead,l Gusth) ¥ sl 5 (C el
(C Haeliyg 9o )2 Ve 505 ol

aS &é .5 bl shiro-wilke og, & Jloy aoj95 0G0
Qdgs 0,5 Jloy muies 5l baosls ols las cus pl @l
5T gy 5l ealitel b sylel Julos 5 w325 (P20.05)

\'4


www.sid.ir

WA Glie) /8 6 lad/ piea Jloo

Ol @Mk cale ddae

ks led boghlopme S Gl el Ve/T-Y
Soloss o s losine B (rizan (P<O.05) wily oo
aid oamlive b)Y Cawy S Jsb Sl Sl 51 Y 5 Y
.(P<0.05)

JS Jsb bwgie opieS (Gudios opl sloylesd oo o
Vet slog¥ S e farles o lag)¥ oy
Wilbee dals Jles L b goe sl lils a5 o
log,¥ oy Job bawgio o)y p 5l (uizeen (P<0.05)
(P<0.05) o ooalivs Gl gme gl 35 Y g ) Gl

L el slojlon 55ee W)Y oy Job s
lr g S5 2 5l g)¥ Ceny sas Ve (iceny; Sl ool
xSk w285 plowl eg Sae 5l oslinul b calide (sla oS
0395 V0 9,¥ Cany al>yo 55 alids slajless (0 S5 b
ol 0ol o0ls LIS Y Sloges 4o
aad 0j9) 10 oy ey IS Jsb Lasie il
Slogre B gl Grode can ) Geid slajlass
ol 33 U5 s bagia oty ol 3 sals e L
o b 45 55 yierkes VYD LY lag 4 by e dls e
Wiboe g logine BB s Grondo ANVVE ) bl
LY S 035,10 slag,Y Comy IS Jobo eSikes (P<0.05)

12

10

AT+

Nrb

AF T/ Te VLN T

F/0T+ /T Fa

(p 8 J) 05

1

ol )'LH:.'

T I T
Vles Y

Yol

St

(0 5 ) bl slasles 53 0595 V0 Gl g,Y Gy (555 eSSle 1) Sl 503

10065

'd‘:’d

YRV T URFE ==mrs

104

102

10

LvvE 7T

0.8
oG

a4
o.2

raddes) dgb

=)
5.8
8.6

aavE. Ay i
T

5.4

AALD Gled

(racdes) iltsue glasless o Lo gyY Sy (Jsb p:Kls 4l

Yo

Al

Sled

T e

¥ oS

Y )‘D}qﬂ‘


www.sid.ir

g9 oomas) il gLt e Con slaanl 5 C Gaaliny L sa 2 sl )T 530

Ooas 5 Sl

Vool o bag)¥ oy (Sailejl wops m anlie
€ Cralig 2o o Ve 9315 (ole 05 (529, L oad (28 (hL)
Of9y bond (e sledyl (L) SOl (Sailejl woye b
o 9 (P<0.05) ol oapd o e US| (O ole 0S8
S Suilojl asys Ll 55 ¥ o5 ¥ slejles
(P<0.05) 00,5 canliv g lo sxe

S lesd G (Salejh Gl anlia 5l a5l S5 LB
Sles 90 ol e o sime BT wms o lid vall
(P<0.05) o,la5 044

100%

O S LY e (Suileil vy ke anlis

¥ olsed 53055, 10 5)Y ey al e o Gl glajles
G yles o (do)0) (Sailejl Kl (ol oald ools L
Gl 039, VO g)¥ oy Ao o aals Les L Y 5 Y
Sailojh aoye YL 5 P<0.05) o4y (5l g B
aals jled b (sl gme BT (gl aS 000 ¥ jlos 4y Logy ye
Slows 4y gy e Swibeil aoyo oS 5 (P<0.05) conl 0o
G5 oaid g8 slead,l U 5l lag Yo, a5 oo vall

Wilodgas

le

0%

WO T/ 8 A

70, Sy T/ 00y
AF%E T/ Vo
GO,

S50%

Shbib do s

40%

0%
20% 4

10%% 4

0% A

T e

il gl e LY G (SUL3L Ao s anglie ¥ s e

dslie 5l e oyl cdlle (1499) ), 4 Sergent
s b O ale oS eg, bood 28 sbed,D Vs
shilo g adl golidl ol o azli a5 wo )8 asine dall
75U 4 bgype a5 el 009 wall L b (g)lo gine IS
Sl (g5, opzsy il gldlid oz slhaenl cote
by dyiod Gl b e wlyioon 45 ool 33 335
SloromailSn 33002 3 o oo el i35 55 Jolai o g
5 ) Slewd o Slo dxe S| 0925 pas il (6 el pulais
oz slal Lol 13U Silas Swbesl oo (s 5l aals
P2 wilioe b)Y Ceny (59 xSl (RN (59, bl s
Aoy 5o e il el glinl e O slaanl &5 w

208 (o0 55 )Y Sy (Silosls

(WL 7}
al> o b PL1 al> e 5 a8 ols las G ol mls
ezt 9 IS Jsb o359 1 Jelds oy slo S i, PLIS
Sl g asly Gl g sleles (Sailel ey
@ bae bogls opl a5 auals wals Jles b ,ls s
039 y55de slojled ;o B9 slaali ala>dle LB 2ol
Fo oy, Gy a5 el o] 51 S ggo5e opl 45 ol
5 W)l 05> alie oz o glild oz slovel @ 5L
5 03 S9> O Y ke Slge ol HB iy Lees)l LU
led el $e Slag )Y ey sl 1 Slge ol Wl oo
@ bgrye bog)¥ Gy (Suilesl g o) Glime (n S Geizren
e Gl Gl pas Gl LA a5 esg vt Lo
& badyl (L) 213 opz 0 C aliy 5 gLl g
Ollllas mls b a5 il o5 slog,Y o (onis

Vi


www.sid.ir

Ohoal s ale las

OeSlee Gl S Sl raizmes el 039 980 (Slag Y ey
A o, enalin ¥ g ¥V jled (gl IS (55
155 gn Slially g5l 23 )+ o 355 Lzl (i
Ay cnl po aldy Gl Gl e Y 900 slajls
dop Vooar € pplg (il 5 wles el |y sl (S
Sl Jyo bl valgss wb, falidl g5, ook 536
35 (V9 V) Gs8 e 90 G Suibejl wsjs anslas 5l oS
bg)¥ Cony (Swlojl wuoys ali8l o5 a5 590 00 canlive
50 Subeil doyo YF @ el ¥ Jles (o doys Al dg0s
Oeized 3,100 o9zs Ll e glosme ST Y e
SV 5V b 655 slog)Y Sy (Silojl duoys all
4 o (oad oolatwl C by 5l Wil 5138 oy o
Slojl ao s oSG sk conl Al LB Y 5V sl jles
0oy ali e b (g ls pme B Glls ¥ 5 ¥ slo,les
oW
2 550 g ¥ Sy (Failoly g a0l (e olo lid s
IS sk 35 3575 senbis bl 3 don
sl Bl (o sk i (Sailelh woys il sl yeSls
el
x5 Sl o 29 oo Seriny elul e
Ve o5 bl S g, b e st LT L sl ol
VOB s slag,Y s 4385 glp (V jled) € fpalig oo
b oads (28 slad,l 3l ooliinl a5 wiz o asles oolitl o3
2 Nlgee C Gaalug wojo Voog gldlnd oz slaoen!
ALl (g Cado S0 Y led 4y Cend (Sailejly 58
sk
&Qbo
(ool 9 J € oy o Pt 1.8 o (6,8
Artemia  slo ywstlhl glasiss Sl ) n IWAY oG
5 W aoyd iy (59, € elig b ool & urmiana
VIR log,¥ o (ame glags sl ply o Cunglis
Mg PP oojleds (Sl g Ghegh A pleS (0,
AYAY
ez ol boad (28 erhl SLIYAA w05
Y U383 slog,Y slis g 0y 59y 52 € (maling 5 gledled
\a4

@idw)iéiU}lJVSY)w)o‘&i;a@l)e
o2 Olgin Slially Sl 5 o5 ale 08 89, b ons
008 S (Joud LB molis ol oolaiwl bag,Y Cuy olde
ol oanlie ¥ jled 50 (G35 (eSbe (lime (o yien &5 55k
Ole wizren 9 gldlid 0y lasenl el 5l las oS
;).1154‘50 LG 0092 )%:Lo @‘J& 0> 4O C ‘J.uol.uj GASA
7 il s (Synergistic) cote blite 136 L Las o
2l (Falejl g ody Gl cgz )0 C slig g bl s
ol)%e g Sergent alax 1.0l cillae L3 Slidss b a5
< (_gLyo.\')—‘ Go> 2lid oy 3l oolaul cuie 36 (1449)
5 03y sy Slealy JusSol 5 ol 08 8s) L oead
Yo boads 8 sbaed,l (LU cuie 156 55 OVYAY) oS
GYIUsE slogY (Sailejl (55, Slially eyl ao)s
oHe2 g Smith omes ol las |, (LS 5,
C polg boass s sbas,l LU a5 wisls slas (Y++F)
oeelog il glo gme jokay caels YE dg0 238 5 g
ol 00gs 00l g bl kb o cas oYL C

C omebug Cutte 236 3,90 55 Guliow ()3 Jol> s
) Sl mlo b alie (Failosl oo g ol alidl s,
il o

g bl i oz ol wiile Wlgi oo C (b
Merchie, ) 50 5 §Se slog,Y Cany Swilojl g o, Siuldl
o gy slagY coaS Pl o C by (1995
W ij‘IA 9 oals ‘SM s_)La.M: )3)9AL.A aQ .J)L) @‘;w.:
3L 3590 loj Gk s Liali8l eyl lae 0 1) bag,Y
5 ol 5o ol (e 4 € el b lag )Y 4355 ol
e 1y ol g oo i ) E5le 5 el SletSTy pgls
s «(V2Y) o Ses 5 Kontara poses ouidy oo
L;Lmj)\! w ‘SlLLC 0> yO C ua.ALuj aliseo Lglib")‘):.a
S sog)¥ ey Sailejl aops ()l ogazy g 0,
doys gl Yol S cal S BB oyle g0l 3L
Olis a5 09 1 jled g aald jlad S @ (6 5VL (Swibesly

e oy 30 C sy 5 gledld 0z slaasul (el |


www.sid.ir

g9 oomas) il gLt e Con slaanl 5 C Gaaliny L sa 2 sl )T 530

OoSen 5 Sl

Girri S.S., Sahoo S.K., Shu B.B., Sahu A.K.,
Mohanty S.N., Mukhopadhyay P.K. and
Ayyappan S., 2002. Larval survival and growth
in Wallago attu (Bloch and Schneider): Effects
of light, photoperiod and feeding regims.
Aquaculture, 213(18):157-161.

Guadalupe M., Burboa Z., Luis E. and Calderon
A., 2006. Enhancement of white shrimp,
Litopenaeus vannamei postlarval quality by
ascorbic acid enriched Artemia supplementation.
Contributions to the Study of East Pacific
Crustaceans, 4(1).

Kontara E., Lavens P. and Sorgeloos P., 1997. Dietary
effects of DHA/EPA on culture performance and
fatty acid composition of Penaeus monodon post
larvae. European Aquaculture Society, Special
Publication, 24: 165-1609.

Langroudi H., Mousavi S.H., Falahatkar B. and
Moradkhani Z., 2009. Effects of diets
containing artemia enriched with unsaturated
fatty acids and vitamin C on angel fish
(Pterophyllum scalare Propagation). Interna-
tional Aquatic Research, 1:67-72.

Leger P., Bengtson D.A., Simpson K.L. and
Sorgeloos P., 1986. The use and nutritional
value of Artemia as a food source. Aberdeen
University Press, 24:521-623.

Merchie G., Lavens P., Radull J., Nelis H.,
Leenheer A. and Sorgeloos P., 1995.
Evaluation of vitamin C-enriched Artemia
nauplii for larvae of the freshwater prawn.
Aquaculture International, University Of Ghent,
3:355-363.

Merchie G., Lavens P. and Sorgeloos P. , 1997.
Optimization of dietary vitamin C in fish and

crustacean larvae. Aquaculture, 155(1):165-181.

(Jsl oslods @l «(55,5laS 5 pole alme oS (S,
SV axin
olazdl By o Lai)l (25 AV o 598 9.0y <]

5 Capde plojle Glikos ik (28 plrlydl kel

st Ol plesl (3,400
2 ol ol Las,T AYAY o (g ya2m g ] (G glais
YO B £F Slxio «Jol sl .59 50!

Seber 55500 59)Y @l DIl s IVAP o sgum

Omelug 9 eleblnd 02 sladenl boad (S8 yady, 5l guse
A amio VE Ll g pls el o (Saisle 5 (iassy C

Agh N. and Sorgeloos P., 2005. Handbook of
protocols and guidelines for culture and
enrichment of live food for use in larviculture.
Artemia & Aquatic Animals Research Center,
Urmia University, Urmia, Iran. 58P.

Azari Takami G., Mahmoodzadeh H. and
Grailou Z., 2001. Survey of the stability of n-3
highly unsaturated fatty acids following
enrichment of Artemia by various oil and
subsequent starvation. International Work- Shop
on Artemia, Urmia- Iran. pp.13 — 14.

Borlongan I.G. and Benitz L.V., 1992. Lipid and
fatty acid composition of milk fish (Chanos
chanos Frorsskal) growth in fresh water and sea
water. Aquaculture, 104(1):79 —89.

Chatterjee B., 1973. Evolution and biosynthesis of
ascorbic acid.Science, 182(4118): 271-272.

Dabrowski K., 1992. Ascorbate concentration in
fish ontogeny. Journal of Fish Biology, 40(
2):85-99.

Dhont J., Mathieu W., Frisko M., Shawn C. and
Sorgeloos P., 2010. Larval feeds and feeding.
Wiley Blackwell, Ghent University, pp.85-99.

FAO., 2006. The State of World Fisheries and
Aquaculture, Food and Agriculture Organization

of the United Nation, Rome, Italy.

VA


www.sid.ir

Ohoal s ale las

Merchie G., Lavens E., Kontara P.K., Ramos X.,
Leon-Hing A., Kujan A., Van Hauwaert A.,
Pedrazzoli E., Nelis A. and De Leenheer A.,
1999. Supplementation of ascorbic acid 2—
phosphate during the early postlarval stages of
The shrimp Penaeus vannamei, Aquaculture
Nutrition, 5(3):205-209.

Newn B.M., Azari Takami G., Rassouli A.,
Bokaei S. and Meshkini S., 2005. Effects of
enrichment with ascorbil palmitate and starvation
in cold condition on ascorbic acid content in
nauplii of Artemia urimiana. Iranian Journal of
Veterinary Research, 6(11):49 —-53.

Sergent J., Bell G., Lesley M., Tocher D. and
Estévez A., 1999. Recent development in the
essential fatty acid nutrition of fish. Aquaculture,

177:191-199.

A

Shobo D., Chaogun H. and Shen Q., 2004. Effect
of dietary ascorbic acid levels on reproductive
performance of shrimp, Litopenaeus vannamei
(Boone), broodstock. Journal of Shellfish
Research, 23(1):251-255.

Smith G.G., Brown M.R. and Ritar A.]J., 2004.
Feeding juvenile Artemia enriched with ascorbic
acid improves larval survival in the spiny lobster
Jasus  edwardsii. Nutrition,
10(2):105-112.

Tamaru C.S., Ako H. and Paguirian R.J., 2003.

Enrichment of Artemia for use in fresh water

Aquaculture

ornamental fish production. Hunolulu Aquarium
Society, Center for Tropical and Subtropical
Aquaculture, No 133.

Verlhac V. and Gabodan J., 1995. Influence of
dietry 24- glucan and vitamin C on non specific
and specific immune response of rainbow trout.

Aquaculture, 143:123-133.


www.sid.ir

Iranian Scientific Fisheries Journal Vol. 20, No. 4, Winter 2012

Effects of Artemia enriched with vitamin C and highly
unsaturated fatty acids on growth and survival of post-larval

western white shrimp (Litopenaeus vannamer)
Sistani ML.A.*Y; Yahyavi M.?; Bahri A.H.” and Azhdehakosh A.“

Sistani55 @gmail.com
1,2,3- Department of Fisheries, Islamic Azad University, Bandar Abbas Branch, P.O.Box: 79159-1311
Bandar Abbas, Iran
4- Offshore Fisheries Research Center, Daneshghah Ave., Chabahar, Iran
Received: March 2011 Accepted: January 2012

Keywords: Diet, Nutrition supplement, Litopenaeus vannamei

Abstract

The effects of diets containing enriched Artemia with highly unsaturated fatty acids and
different amounts of vitamin C on the growth factors and survival rate of Litopenaeus
vannamei larvae was studied. We used four different groups (three treatments and one
control) with 3 replicate for each treatment during 15 days. All post larvae were randomly
selected and fed with four diets containing normal Artemia (control treatment), Artemia
enriched with cod liver oil (treatment 1), Artemia enriched with cod liver oil and 10 percent of
vitamin C (treatment 2) and Artemia enriched with cod liver oil and 20 percent of vitamin C
(treatment 3). Farming of shrimp larvae from PL1 to PL15 was completed in 300 liters tanks
each containing around 150 liters of water. At the end of the experiment, the growth factors
and survival rate of stage PL15 in treatments 1, 2 and 3 improved in comparison with control
treatment. The survival rate at PL15 in treatments 2 and 3 showed a significant difference
from control due to the synergistic properties of unsaturated fatty acid and vitamin C. No
significant difference was found for survival rate between treatment 1 and the control
treatment in PL15 stage. Also, no significant difference was seen for growth rate between
treatments 2 and 3 in PL15. The highest growth factors and survival rate among different
treatments in stage PL.15 was observed in treatment 3 (diets containing Artemia enriched with
cod liver oil and 20 percent vitamin C) and the lowest was associated with control treatment,
diets containing un-enriched Artemia.
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