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MgS04. 2H,0, 127.5; KCl, 50.0; NaCl, 60; CaHPO,.2H,0, 727.8; FeS0O,.7H,0, 25.0; ZnSO4.7H,0, 5.5;
CuS0,.5H,0, 0.785; MnS0O,.4H,0, 2.54; CoSO4.4H,0, 0.478; Ca (10;),.6H,0, 0.295; CrCl;. 6H,0, 0.128.

1ol oSS X

vitamin A, 10,000 IU; vitamin D3, 2,000 IU; vitamin E, 100 mg; vitamin K, 20 mg; vitamin B}, 400 mg;
vitamin B,, 40 mg. vitamin B¢ 20 mg; vitamin By,, 0.04 mg; biotin, 0.2 mg; choline chloride, 1200 mg; folic
acid, 10 mg; inositol, 200 mg; niacin, 200 mg; pantothenic calcium, 100mg.

Gras 3 Sl A S lae (Sl sl
e 3L ¢S 4780 lanl L eslizud Olson (1979)
oSar 5 bgle Sy i Sl S VYO L
A BLol byl 0585 05 08 oo 0 e 5 A
Ao glos 53 s (e VO ez b SSI6 2)
L Sl Kok gl oL S sl s
v sty 5 (o V1) 0l 33,5 2l SIIL s
sde b ($oslmar Olid Jglome 03,5 §sd Sla
I e L o R R
Iy p b JS Lipsp)ls ldie 5 ol e 58 2l
(Olson, 1979) A awl=s 3
- LgSsB(ugg wet  weight) =

g ade ol

% 10

(.-J_f:].-:,:,- £aiX0.25
Ol Vv ade 5 Olabl oo +/Y0 L s b o
LAl e S,
Y Sosn
b s sas el Ul daess 5 550 ey
ol o (Keratella i) ,assy 5l bs,N adss ¢l s
“ b ol sl sl edd 3 gy 2lE e L
oslatal 0000 ol 4y (W eslinal plge sl Olea
Jsb das¥ Sulesb eeslex oo OLL L3
bl sles a5 b ¥ Ad 55,8 IS Slds 5 g yY
Gl S oIy Jios s bag,Y as sy b s us

030zl b e o oy 5l LaguY 5s Jaal)T e sl

Y

Sy 5 Ab5 slagals (s S5l
V) laSuls st 615 pe 50 LS win 53 s
o ale 3 8 plonil (osle oale anls3 ¥ 5 5 oals anlad
o 3 (e[S 505 5l eslizad L) ol o sg 2
Sle (SGR) oy Ay F5 asledd, gla sl
Sl Ao Sle (WGR)OL O35 il do s
035 (TL) IS J4buBH ) 04 li,lLGR) o Jsb
2 (ADG) &l35, Lo, Copw b TW ) S
5586 (B pas glie Olye (FCR) 13 s
S(VSD) Lil = sl 2zl ((CF) 3l o0l Canss
Bdd aele 55 dalsy elely (SR) Shlesl A s

.(Promyaet al., 2011)

- SGR (%/day) = [(LaWt-LaWi) / T] x100

- WGR (%) = [(Wt — Wi/ Wi)] x100
~LGR (%) = [(Lt - Li/ Li)] x100
- ADG (g/ day) = (Wt — Wi)/T

SFCR = [ S ol 03,55 1 (9) / 5 03 Lial5l

oL (9)]

-CF=Wtx Lt~ x 100

- VSI(%) = [Lxl 5 sl 055 (2) / O 5 055 (9)]
x 100

- SR (%) = (il 3L o5 Wl ale IS slaa/

aJsl ol JS Slaas)x Y e e
dsb 5 Ois xShe o ja Lt 5 W ol s o
o sl Jsb 5 05 oSke S Ll s Wi (ol

sl s n e dsb T 5 Olals


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

f)b&oﬁ‘,;b}m

e SR Ly el 2 FI

S s L sl s 5 0k gl 5 Lol
L olslae Jals dopo) e 5V slajles o L
DAl als [l b donsY ey (/e 0) sls Ol
5 e Ok A5 g5 9,8 (p> /0 0) sl OLES 1 labas
3 T3 I AoV 2 B s L asls
B (p<e/20) Ad ey Hlsbas gl ilisee sl sles
Iy olsbas sl ds sV Cla.d L Ao,y Ve Cla.d BE
35 e G 5 11 i s (e 0) sl 0L
oy Ol bslas b b sbins coslss dops ¥ les
(p<e/r0)
(p>+/+0) Wslws OLES 1y (s blae Cosles Sl
Sloles 5 2 e 5l do Y ke (ade Bl 51 S

(Y Jod) Lo g 208 e 3l do s V5 dalss

Gidder 53 sk 107 (815 L) i Sr
.J...i e.\u;m\

bl Jdos 5 4520

ST 5 el sl SLES 2 b B s addllae oyl
One way ) « b bolondil s, L Laesls
Spss ) YY ases SPSS l3ile 5 5l eslizul L (ANOVA
3 Jols ey o Sle anslie gl s elil (22
53 OSSls aals e a3 Sl el slasles sl
S b330 ey Sl eslizad A3 0 lslias law
A eslizal Excel 2013 133l 5

iy kg (JS 055 (S dsb 05 Rl Ae)s

5 el U.a;-‘.& [TGINE W B )jISLé 3% Ly Cj.: &l

&J;,-ﬁﬁ_il:éucjla_ﬂ Gl o Lol wdis d 5 S sl S ol e, 5 (Sl iy glaaxle ¥ J g

ALL&/\QJ.AML:.UM‘

(A5 o ) 0 53 bdg sl 30 £ shas

b jasls
Ve v v (aals) +
Yo/ vkoat YY/Aoks VP Yorrry/ VP Yo/TvAy/av (Lo) 5 O35 el
YY/0VE+/AOY Y¥/ ok /01 FVV ok /A0° ¥/ g 0/08° (do33) o3le 035 il 53l
g8/ £/ave /o o/ ke TR o) 5 Js Jsb
E/AVES /N §IAYES /N L LY E Craoil) el JS Job
g/0ve /o Y* NEIR TAEION TGEIN 9 5 503
* * * * 05) A JS Lis
§/¥0kn /0y /¥4 /Y £/AQ £ /YD VYL /Y0 (05 esle IS 055
. S 038555 5 S Al
AV Pe NV TR RISy N s f f
(033
S 53 S5 esle S 59558
ey b0 R F N N TR V/eaVEa e o? £ f
(5 05
b b b . .o .
R E WRENALE 2R E VAN WA ENLS Groile) 5 ailygy ddy Lo sia



https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

WA e ) yled Vb

N 05 g p ke

(43 oo ) 0 53 Wy el (2 501r o

b asls
Ve v ¥ (als) »

R EITS oee® eVt R (o5l osbe @355 Ay o 2o
VWA TAE Y WNENN VIAE VP e s o
ST YV VAEAY NN FI RIS
Vst IOE YA vVt /oY oY/ A oolesgs iy 55
Y/eake ! Y/ov. /oY YgEe P YAgkeab s 55
¥/orke/iY? Y/ovde /oY Y/arEs /s of YA kNP osle Sy 55
VLR AYTE NV VIAgE o Vv sl (hoy) 5 Laml 5 leal Laxls
a/evs/od ANYE NV Vo /gA° VIVEs /o (1o3) ele Liml 5 el atls

C b a c z . ..
VXYY VoA /oY VAo VYo /)Y (05 s 116
Y/oVE /447 YV ) AR EVA Y/AAE /e Craslo) 5 ok glisl
YAVE TP At LTI YAV P (o) ools 0 665
Vo1 g? RRZE VA/AVES /Y £ VA/AYE (Ao3) 5 Jsb il 33l
AT \WFoke/YEd VUV P VYUY /P (4oy3) esle Jsb il 53l
Av/00EE /AN AVAYVEE/AY? ANAQEL /AN Av/0ES Y (dsy3) SHbsl

Ois Mae o ri Shbsa(p>e/r0)sls ol

Ao ¥l laazis sled 53 Laesle sV KA 5

s s |y (gobbae s Al Sl S

. Ji.:)(p<~/~o).x_;;b Ol 5 3l ke

AN

RGNEWERTY ) Ckoﬂ 53 sl Gl Sasolis C'ja“ A s glie G >

Vobes 53 olsbae O35 SRl pgs anis 3 la s s

aida 5 Sgysba (p<r/r0)us sdalie Sl ds)s
Sl Glasled 4 ond O35 SRl Bl dald sled ol
(R i e > I Gl e 0 S
Looblas ples Slr do)s Vo5l gl jles


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

o SELGL s by el Ha g

ATAl 59

]

L9 Alam

Jas

00 m10.00

a

420

00 =7

g

£
2

albabja

I

9!

oeilee i 59
]
i anl

adaaa
adaa

ey

.4

bb&oﬁ‘,;b}w

[ 2T-50-1720z Uo J1rJe'sarepow syl wouy pepeojumoq |

00 m10.00

JJ_}.\Q)JMLA}JJ&)'}Q\M\J—(}Q

(bl olslme ol s Olis s IS (g, anin a (gl cilisen )

J\S)}ladu. aosle )s.(\’dﬁi) (p<e/r0)sls OLis 1y (g lslna

300 =7

3

i
‘)—9‘ 4'»‘5]..“:\ &nl? Loy

5L aslae

Lale J

A r}b ‘_;Lam DL ‘J"' O

V.a.w-.d

sl cad 1y (golslae

o a3 Jy dp<e/r0)sls LS s 3l s jles
B g'“ﬁwl&?lzjbﬁ: M)>\~3M)JVL5lA)\.A:§

u;..hls &al? )J}; M)J Y 9 Jald 6&)

Vooks s
Yv

PVETY

4 S

M

dgS S Glaia A s, e

Sy o yeS ghls K= asys Ve jvch.ﬂ)J

(Y IS P> /0 0)ais sdalie (g lsbiae ooylis

L s Ao s ¥ g el glajles 55 s o(p</0)Lsls

Ol 1y (golsbims osldd Ao ya ¥ 5 Al gl

je}ﬁ

[€TT'996ET'€1S522EC T TO0T 02 “HOAd ]


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

0 5 poke

s

% 6-\ ;)‘55

W4 Lle o 5y

.-

Jb aie b aie b ae b

Lo aim

Jobo o5

oo

£

9!

4.

% 7.00 m10.00

%300

L

e

in gl

s

FAFT

<~ I

ccis Jyb

in Jyb

Sikes

Adaa

Jb

&
v
hE
B
A

[ 2T-50-1720z Uo J1rJe'sarepow syl wouy pepeojumoq |

rler

e

ady

%7 m10.00

i

E

ol

e dsb s el s 3 b ol s ¥ K

U5 S Sleiah s

5l

o~
L

M))V)

Sl

1580 L e3> a3 [EYEIH

Y O\}:‘

Sl sl da Ko (g, ams (gl cile G )
XY

$olslas
Olsan 53 S doys Ve da.» 33 ulsbias

C)L@}_:- auan BL L;j g(p<'/'O)J.~:3 sdalin Jf .l.::j,\:j)ls
R

ol |,

&.J;.- ))x )\J.a&

) =

<w 4 N 3 3
S h.m m
PR )
VR
Ry
S5, R
PR S
M M 3
g
h Y
32
8 g
By 3 4
v o3 X
Ee) .r Iw -
w.. 4202
I
m 35 &..
o Rs] Re]

[€TT'996ET'€1S522EC T TO0T 02 “HOAd ]


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

LS ELL s by el 5o S

D‘)K@Jﬁ);‘é}w

e R

aia s baesle s

L aan s (p>2/00) ksl

Las0las s K5 g5, ania o (ol e g )

s @

(¥ ) ol OLis 3 311, IS At g8 ltie

AN

o

Al
3
_— =2
S
=S
- <
LD
33
..
Eu n\w RE
-
~ =
— =S o) /N_u
e} a
A S . . 3
f D = 2 I
n w] 8 ..M\ : = SR B wzw
B (=] .
M 47, ) < - : 5 -
\MW M o " a 3
K n
w %) B MM, H o I 9
o = - 0 B B B B B B B B N B 2 ue
- . -~ . k] = o R K] ﬂ 13
: - = o s
~ 2 5 A A i = = 3 )
f ke ha) 3 o = : o a :)
R OL ;u J P = \M, |w
> 3 5 - DI ] la P = .
A 2 9 = o - - R ™ Eu 2
E Yy S s 1 g & 2 = s . 3
: = = = = ~
I = : = N N
~ e i
4 N be)
1 @ F 8 4 - HMJ o,y -
v TR A o T A
= AR 5 = B 5 e k3 lw
" e - = = = 2 Al
ol m . L, - B g R
. R K B8l 3 wo w
. s P » s
o2 h - w7 - L IR N
— 3y e} w3 3 ¥ ] N
0 a -] ' o o a
& 3 n - = 2 Ei = 7 »J
n \\M =3 ' <
s o .
U R e = w
~ —~ . . . :
" N > =
s A 7 )
E NN B 3
ATy [ QFEET o et gEgrd i g€l 667 (¢ [ I M ot grd o o0l 800 1 SJJ
12 & <
n
Y v,
s . ,ua
PO w e
3
EN
)
a
3
i)

M)J V )Ls».:;

[ £T-G0-¥20z uo JrJersarepowrsyl wouy pspeojumo( | [£TT996ET€TSS2ZE2 T TO0T 02 :HOd |


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

WA e ) yled (Vb

N 05 g p ke

os Aoy Vo5 VYol 4 cd (golsbae
LQ)‘JL'&A C)}w dals )Lo:: 4 w La)l.o.;.(p>~/~0).k,id
Coysots g el LN J b (p<i/r0) sty LS 1

(6 Jgd) (p<r /e 0) sl asly ol sl (g lsbas

e (Jy w2l (Rl e g 035580 LY Sl

Do b ramen 5 ald 5 Ao T gl b do s V
O s 5l L bl Sl dsys e
B g il b oY disilS S e (p>e/+0)sl

u,‘:'.hls.h.a))\')W))JJ‘QQ&‘P\MJJ\/C,G’&

C:J}m.A&?L?):ﬁ;ﬂMCjEML;}bL;L‘MKQaMQJﬁ Uj;bf‘);j)y&))ﬁqkﬁf&uua}uo d".\’

i ¥ Sl

(Ao “.""""Jf) o 5 L._J_,mu\._.qdig\’ C_,Ja.w
\AQA}L::
\e v (aals) »
Y§/AAEY 08" YA/eva oy W/ AT /88 VU gAY /8AY (Aoy3) 55 Subest

a

./.....vi./......\/b evaa YR vV

¥/AQEs /oYY YA E /0 YE

NI e A N e

FAE /YD Y0k /oY

Y A58 S ke

G oss e 2 eS5)

o) 5 dsb

Al e, Ll dals b clis s 0 ch.ﬂjsjlstudml sasOlis oolae iy >

slagesls jals oS aw) . Sl W.(al., 2006
o3Vt 5V Sl e 3 S eSS s
O Sl 5 Al &S g5 e Sl gadaze Julse w
3 G oo Sz ool el ojse ) 1
Ll st aS(gosbe sl Lad e 0T 5 Sk (g pdipian
S VTV e bas ol Gl g gl e
53 VSl sl Lol w0l Olale 53 (WYY
aalles ol dolen i Sate 3 Aoss N ok
> Lo ale 53 (Y1) 0L, 5 Giiroy « 51~
33 oblbes s (Pseudotropheusacei) s
ladely sems Ls O edalin ld; sla erls
sy sl pLy el Sl eolinad ke
iy 01 a8 S e Gl sl S
2 M S pae U 5 oM Jold e Sk
sUngsethaphand (Jle sl 0 s S 55158 el

Cou
S 5l el JQL e 3 (g3dane Olallas O 2SU
SELL 5 gt slepartli 5l gl $55 W s !
James et ) ol ol plnil Olale cilise slaos S
slaesls Jb= -l L¢(al.,2006 Saroch et al.,2012;
Olbale g5, OF Sl eslizul wwe) L3 (§33dme Cumity
5135
ol Glae e L oadd adss Olale us; 2058l
sk g b dops ¥ e b Ly el Sl
ol 53 st el Sk 5 855 5l VL slis
b Glks (Spolaore et al.,2006) sls s Sl
orsn LS 3l ol cuie la il ol axdls
gLy slaaxls p Sle o e s g el S
5 LS e B o ale aher 3 Olale slai S L

Abdel et ) Ls 5,18 ol 5l i 58 ol Olalke


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

f)b&oﬁ‘,;hy

e SR Ly el 2 FI

Loy 0 ckd); I Gi el 5 &l Ady Lo st
LS e oSl Ulsea b el S O
Olgs Clariasgariepinus aloas S 53 doys ¥ cla.ﬂ
L3 S

3 S 3 1 Gme Ol ol addlas s
2l LSl a5 By, Ao\t b Y sl
ol deglie BB Ao 53 (Y41Y) 0L, 5 Giiroy
Vb s T adlhs 53 11 G ae Olse 4S5 sbe
dals o3 5 5l mis (Al a glila (’;\WO') Lo,
sScaria  iamensy (Al a0 Glila r;ﬂ/'\“)
s u’-‘)§ S obale &S wsls olis (Yoo OLKn
s L W) S ol Glae e L
D3 S hs W 7B 5 Vsl ol glae o
Gl Sl S sba s S ol iy
il ot Sl eslind 53 5 i sla el
s el pean 1 6 53 BB S L g el S

S Al s dES eSS Sl £
M B A e Glosgdoms 55 Wajles oled 53 5 (S3op5
Ol (glslms Ml byl 51 K TP S ey o3
ol a5k 1y A8 Oldlee (i glaasly sl
Slo, 5 elid L (doys Yeoder)  Swilil
> (Takeuchi et al., 2002) &S o Aol 1, bl ol
0 oslit! cK;A YV ) OLKea 5 Jana  axllls
G o o Wyl S sag 5l gl
el S ensd J,>'T s pangasiussutchi g S
M S S SHlesl 5 035 sk il
CF o Soeal war s Loy ol alles ml
VoY pshe 5 osnsnl slacdls s Sl
S e
Bl eslanal sl adlas ol 53 S o 0 Sl

\

Fr el O35 Goo skl b il (YY) Ol
Lms Sl Ol 5 1E RS o b iy A
Oreochromismossambicus x O. ) 5,5 LSS
S 5l dops Y S éa.u G(niloticus
Yook 5o Rl Grmes LS 1S U e
Sran GHE 5 sy LIy F S Al ol b Ao
Silva .(Chow et al., 1990) sl.6 OLis (g lslas B
Dl osle 4 0l bl 31 (F)Y) OiSen
Ul e s e il Gl e o
oL Cfl’“ S W S el (Litopenaeusvannamei)
S o s 55 0 3l 5 el 3 B sslizad sl
Olen 4 Sl ) 3 50 0 3l ealinad ol Ll
0 5 ol Skl )3 V5 sl Sl S A5 AV
5 osli ml a plaes Sl s eesilo s
Sl el 65 g5 e il Al
b il byl N e S akieds Ol
= ol (El-Sayed, 1994) 1 osls Cond 2laj
53 bl Sl 5,08 e bl ol anllas
s Ao Yl G e g bl S b sl =50
Sy wfole A S ealie A, sl exls
Loodd wdss Olab dajleg Ol o jlslias oDl
3Pk L) Ao ¥l e S sl sl
Aoy Vool 5 el o5 8 b aalis )3 RS S5
Lasls Sl
spls s Wl ol oldlas Ll Eyomes 3
s 8ks s Olabe o, 53 Aoy V=0 s Lyl
ey 5 pste (S S s s
Watanabe, 2003;Kato et al.,1992 ) .l alls
Jls (¢l ».(Mustafaet al., 1995;Nandeeshaet al,. 1998

e iy Oy O3 L2l (Y9)Y)) O, Kes sPromya


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

WA e ) yled (Vb

N 05 g p ke

S dais (ald) Jsl 058 S Lng odd s 055 Y
P 2 e Sl adss g el pss s S s i)
R ot W JUR EIC P PN T PRV P
05 S eslizal ol j3g e + LiSsy Sl S glaes S
Sie) e, s Sall sy ksl s
S als o5 8 4 s (VL e (S 55558
ot b ale 5 Jsane 58 Olale 5,Y 55 azils
Slampl cld Lyl S o L sl
S 28 My @oblas LIS G S90S 5 e S
2 NS Sl ma 5 Mg Gl sasols
Wb Wl S o 1 eslaad
axlles 45 4> o5 L (Dabrowskiet al., 1977Jany,1976;)
Syl Jlaie Bl Sl & g Loy Lol
o ls Olale SWlsl 5 Ly oiis 36 55158
D55k s bl Slalllas L aslllas ol bS50 S
sls il

Gsn Sl Al e 53 edel Szt @ iy b
Lyl Sl 55 Ao 3 ¥ Ll 558 sl S 8l
Vb Sabsl 5 iy slajesls spe Cgra
IS 500 s s Wl S 3 Ao
Ao VDl Y s A e 0 fmamen 5 O
iy et s e g 4 Wl S 0
ol sloles (p e Olgsa i 55508 5 Sl
i gd g b me anlllae
cl;.a

Abdel-Tawwab, M.Khattab, Y.A.E. Ahmad,
M.H. and Shalaby, A.M.E. 2006. Compensatory
growth, feed utilization, whole body composition
and hematological changes in starved juvenile Nile
tilapia, Oreochromisniloticus(L.). Journal of Applied
Aquaculture 18:17-36.

Ako, H. Tamaru, C.S. Asano, L. Yuen, B. and
Yamamoto, M. 1999.Acheving Natural Coloration

Y

0r Wl ol Gl o 3 Wyl xS
Sabtine (551 el oS 5 VIU B (6 rtad
Akoet ) 1l mlsl )58 Olale 00 53 JS S5 ,,l8
s ol Sl 330 31 o3l S sboles.(al., 1999
0L 3 JS 558508 Sl el do s VU is
Gl Ao Ve sl s Ll W S e S el
Ve 4 S osle 5 5 i O )3 A3 555,08 s
dald 4 d 4S5 sbandd ey L e 35 Ao s
3 A e etd ke IS gba 5 iy Ll
Jaie el ol s edalie esle 51 iy S i Ok
Vazml g ol 533 doss Vo Slagd s 45555508
S Al s el sl s Kl
S Ao Voks 4 Cond a8 L WSS
Lgia lde Ll L ) e Ol (5L
G A5 S S b W ol (Sl
oo sl Sl 3 ) eslizd (i asil
S do)s VO e U aillpae Sl S ol
sled b pale Oy S S s5)8 Sl o3 1y (gl
S g 5l dsyn VK C}a.ﬂ 03 Jy el olis aals
Tongsiri et al., ) A& sdalie A543 5,8 Jluie 20580
225 ol R L el el adllas 53 oS 550, (2010
cdalie 13335508 IS s 5 Sl oy V e
0558 ke EalS Ao V3 SV olie s 4 Al
a5l esland rti;ﬁ Oemen 5 LD edys S
Sl S LS e 5 (o) S o
S Al edalis dald jled 4 Cond U555 558 Slolas
FhS Al RS iy sy S0l
G Cad Lyl Sl ol sbe 2 dSS
Tl 53 e GRS pde s il alew S
o sl Y Al e (Sl do s Vol L


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

f)b&oﬁ‘,;b}m

e SR Ly el 2 FI

of yellow tail Cichlid (Pseudotropheusacei).
Aquaculture International 20(5):869-878.

James, R., Sampath, K., Thangarathinam, R.
andVasudevan, I. 2006.Effect of dietary spirulina
level on growth, fertility, coloration and leucocyte
count in red swordtail, Xiphophorushelleri.The
Israeli Journal of Aquaculture-Bamidgeh. 58:97-
104.

Jana, A., Saroch, J. D. and Borana, K. 2014.Effect
of spirulina as a feed supplement on survival
andgrowth of pangasiussutchi.International Journal
of Fisheries and Aquatic Studies. 1(5): 77-79.

Jany, K.D. 1976.Studies on the digestive enzymes
ofthestomachless bonefish Carassiusauratus
(GibelioBloch): Endopeptidases.Coomp. Physiol. B.,
53:31-38.

Kato, T. andMiyakawa, K. 1992. Growth
promotion agent for fsh Japanese Patent. TOKU-
KAIHEI5-268884.

Lavens, P. and Sorgeloos, P. 1996.Manual on the
production and use of live food for aquaculture. FAO
Technical Paper 305 P.

Lu, J. and Takeuchi, T. 2004.Spawning and egg
quality of the tilapia Oreochromisniloticus fed solely
on raw Spirulina throughout three generations.
Aquaculture 234:625-640.

Mustafa, M.G. and Nakagawa, H. 1995.Areview:
dietry benefits of alga as an additive in fish feed.
The Israeli Journal of Aquaculture-
Bamidgeh.47:155-162.

Nandeesha, M.C.Gangadhar, B., Varghese, T.J.
andKeshavanath, P. 1998.Effect of feeding
Spirulinaplatensis on the growth, proximate
composition and organoleptic quality of common
carp, Cyprinuscarpio.Aquaculture Research. 29:305-
12.

Oliviotto, 1., Holt, S., Carnevali, O. and Holt, J.
2006. Spawning, early development and first feeding
in the lemonpeel angelfish (Centropygeflavissimus).

Aquaculture 253: 270-278.

Olson, A. 1979.A simple dual assay for vitamin A
and carotenoidsin human and liver.Nutr Report Int
19:807-813.

Promya, J. andChitmant, C. 2011.The effect of
Spirulinaplatensis and Cladophora alga on the
growth performance, meat quality and immunity
simulating capacity of the African sharotooth catfish

Y

in Fish Under Culture. Journal of Technical Report
28:1-4.

Choonawala, B. 2007.Spirulina production in brine
effluent from cooling towers.Durban University of
Technology 421 P.

Chow, C.Y. Woo, N.Y.S. 1990.Bioenergetic studies
on an ornnivorousfish,Oreochromismossambicus:
evaluation of utilization of Spirulinaalgae in feed.
InSecond Asian FisheriesForumAsian Fisheries
Society Manila Philippines.291-294.

Dabrowski, K. and Glogowski, J.1977. The role
ofexogenic proteolytic enzymes in digestion
processes infish. Hydrobiologia, 54: 129-134.

Degani, G. 1990.Effect of different diets and water
quality on the growth of the larvae of
Trichogastertrichopterus. Aquaculture Engineering
9:367-375.

Degani, G., Boker, R., Gal E., Vaya, J., Jackson,
K., Marmelstein, G., Galill, N., Bocker, D.,
Schreibman, M.P. and Avraham, M. 1992. Male
Control of Reproduction in Femal (Asynchronous
Multi-

Diraman, H., Koru, E. andDibekioglu, H.
2009.Fatty acid profile of Spirulinaplatensis used as
a food supplement. The Israeli Journal of
Aquaculture-Bamidgeh 61(2):134-142.

El-Sayed, A.M. 1994. Evaluation of soybean meal,
Spirulina meal and chicken offal meal as protein
sources for silver seabream
(Rhabdosargussarba)fingerlings. Aquaculture. 127:
169-176.

FAO, 2014.Food and Agricultural Organization of
United Nations (FAO), Rome,Updated 27 May
2014.

Gatlin, D.M., Barrows, F.T., Brown P.,
Dabrowski, K., Gaylord, T.G., Hardy, R.W.,
Herman, E., Krogdahl, A., Nelson, R., Overturf,
K., Rust, M., Sealey, W., Skonberg, D., Souza,
E.J., Stone, D., Wilson, R. and Waurtele, E.
2007.Expanding the utilization of sustainable plant
products in aquafeeds: a review. Aquaculture
Research 38:551-579.

Goldestein, R.J. 1971.Anabantoids. T.F.H. Publ.
Inc. Neptune City, Neural Biologyl58 P.

Giiroy, B., Sahin, 1., Mantoglu, S. and Kayali, S.
2012.Spirulina as a natural carotenoid source on
growth, pigmentation and reproductive performance


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

WA e ) yled (Vb

N 05 g p ke

Spolaore, P., Joannis-Cassan, J., Duran E.
andIsambert, A. 2006.Commerical applications of
microalga. Journal Bioscience Bioenginnering
101:87-96.

Takeuchi, T., Lu, J., Yoshizaki, G. and Sakai, K.
2002.Acceptability of raw Spirulinaplatensis by
larval tilapia Oreochromisniloticus.Fish. Sci., 68:
51-58.

Tongsiri, A., Amphan, K.M. and Peerapornpisal,
Y. 2010.Effect of Replacing Fishmeal with
SpirulinaonGrowth, CarcassComposition and
Pigment of the Mekong Giant Catfish. Asian Journal
of Agricultural Sciences 2(3): 106-110.

Ungsethaphand, T., Peerapornpisal, Y.,
Whangchai, N. and Sardsud, U. 2010.Effect of
feeding Spirulinaplatensison growth and carcass

composition of hybrid red tilapia
(Oreochromismossambicusx  O. niloticus).Maejo
International Journal of Science and

Technology4:331-336.

Watanabe, T. andVassallo-Agius, R.
2003.Broodstock nutrition research on marine
finfish in Japan.Aquaculture 227: 35-61.

Ye, J.D., Wang, K., Li, F.D. and Sun, Y.Z. 2011.
Single or combined effects of fructo- and mannan
oligosaccharide supplements and Bacillus clausii on
the growth, feed utilization, body composition,
digestive enzyme activity, innate immune response
and lipid metabolism of Japanese flounder
Paralichthysolivaceus. Aquacult Nutr;17:¢902e11.

i

(Clariasgariepinus).  International  Journal of
Agriculture & Biology13:77-82.

Puwastien, P., Judprosong, K., Kettwan, E.,
Vasanachitt, K., Nakngamanong, Y.
andBhattacharjee, L. 1999.Proximate composition
of raw and cooked Thai fresh water and marine fish.
Journal of Food Composition Analysis 12:9-16.

Regunthan, C. and Wesley, S.G. 2006.Pigment
deficiency correction in shrimp broodstock using
Spirulina as a carptenoid source. Aquaculture
Nutrition 12:425-432.

Sam Kim, S., Rahimnejad, S., Woong, K.K. and
Lee, K.J. 2013. Partial replacement of fish meal
with Spirulinapacifica in diets for parrot fish
(Oplegnathusfasciatus) Turkish Journal of Fisheries
and Aquatic Sciences,13:197-204.

Saroch, J.D., Shrivastav, R., Manohar, S. and
Quereshi, T.A. 2012. Effect of Spirulina
impregenated feed on the fingerlings of Catla
(Catlacatla). Journal of Chemical, Biological and
Physical Sciences 27:55-67.

Scaria, J., Kumuthakalavalli, R.. and Lawrence
Xavier, R. 2000.Feed utilization and growth
response of selected ornamental fishes in relation to
feeds formulated with Spirulina, mushroom and
water fern.Enviroment and Ecology. 8:104-08.

Silva-Neto, J., Jorge Pinto Nunes, A., Sabry-Neto,
H. and Vincius, M., 2012.Spirulina meal has acted
as a strong feeding attractant for
Litopenaeusvannamei at a very low dietary inclusion

level. Aquaculture Research £Y: Y+ —£YYV.


https://dorl.net/dor/20.1001.1.23225513.1396.6.1.1.3
https://jfst.modares.ac.ir/article-6-966-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-05-17 ]

[ DOR: 20.1001.1.23225513.1396.6.1.1.3 ]

= o
TI' —"'

Scientific - Research Journal Vol. 6, No. 1, Spring 2017

The effect of Spirulina on growth, survival, carotenoids pre-broodstock
and larviculture in dwarf gourami (Trichogasterlalius)

Manizheh Biabani Asramil*, Mohammad Sudagarz, Mohammad mazandarani3,
Siamak Yousefi*

1- - Msc. Graduated, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural
Resources, Golestan, Iran.

2- Associate Professor, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural
Resources, Golestan, Iran.

3- - Assistant Professor, Department of Fisheries, Gorgan University of Agricultural Sciences and Natural
Resources, Golestan, Iran.

4- Associate Professor, Department of Biology, Faculty of Life Sciences, Islamic Azad University, Varamin
Branch, Pishva.

Received: 18.10.2016 Accepted: 28.02.2017

*Corresponding author: m_biabani @ymail.com

Abstract:

The effect of Spirulina powder at levels of O (control), 3, 7, and 10%, of
food ratio on growth, survival, and total carotenoids of dwarf gourami fry
(Trichogasterlalius) of 3.6 g average weight as well as its larval stage was
investigated for a period of 8 weeks. Carotenoids was significantly increased
with increase in spirulina level up to 7% (p<0.05), but not significantly
different from 10% level (p> 0.05). Survival showed no significant
difference (p> 0.05). In larvae, survival, total carotenoids and total length
increased significantly with increasing spirulina powder (p<0.05). Overall,
the spirulina powder at 3% improved the growth and total carotenoids
factors in pre-adult gourami and 10% level for larval stage as the best
treatments in this study.

Keywords: Spirulina, Dwarf Gourami, growth, survival, total carotenoids
and rearing larvae
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