\YKVJLQTH\A‘)L«Z“&._\:JL.“ (5‘)\545%‘)3‘;“&2@\933—&41:@‘;1@3

iy S L 5 oy g (Y357 5 BT Swis caxigr) (BLT SI0E awlio
(Ctenopharyngodon idella) ylgéls yg plo 38 9o S 5B B » 9 FWilbo b

V/\'\:u:x.u.‘g&JM;QK‘Sﬁk@mj‘s‘}‘)\,bise\,lca&idb‘o)@ia\gﬂ2'355():\1\353AAL& L

Y/\—\Z&GJM:OS;H@MJ6})3&56#0@‘4(&@&};)@43‘4:;‘d\}wd-m o

VAN (5o igbedy s WA LTl o 56

PR S

« ¢
ot sy S o 5 i) 3 PSS ) 5 ped 0SB 0 ale pl 250 02 0L 0l ) (ST e
4 @y GagleT ((Ctenopharyngodon idella) ) gmils 58T Al dly oo jamls 5 el g Ciliine ALE (WIS 20 lauglin
okt ool U5 paede s 5 (555108 g sk o805 gy asg DMt 0dSTNS €(g3UT 1 it g g9 s T i3 3570 53 5,
Y0 3 Y0 iy ol ) g 590 5 (o 039 e Yo, ghmets 4l 9,) Vg5l 5 (o S o g2 ALST (M2 § 3 s ) s o 5
e a3 8 oslinal (o8 Vo 8V E [0 55 Sl ) Lo dmy adlis V0 1SS a5 5 41,50 au by oy 1)y e g3 © ol jeeds (g3
SN gnn IVt Wyl s L 93 2 o 32 0LST Uy 0us pcid Jlad 4y Do g o ke (b Ui 24 45 313 983 2alaT 090 30 g e
oo Jil (P<e/v0) 3l3 ylas 1 g laggims Bt Lajlass sl Uy g5l gLis 1) Ay 5 ey e Slags g «(P<2 /4 0) 2l
Ay ol yails L 5l ptmen (P<0[00) Sy 15 gnn oo oy o M- 457 s S sutaliin (5 3 o y3 YO (ol oy 55 b,
e s yd Garle j3 gy LS B s (P> [0 0) s S adaline 5y r desyd VO gl ey glid 5 V3T o g1 sime 9D
5 (RBC) 34,3 J5d8 i &Kiln e s 3 pudipimen (P> 1[4 0) s odalin bajles (g 5 ginn 3l (MCHC) oIS san
3 3k (P >0/ 0) antlas [SuS b (o413 sime el 487 AL 0daliun g 1 o 15 YO (g gl iy 5 a0 g V3T et gajles
M o g 313 s sk 9 Ay (gl S0 53 1) (8 B0 gl ety e p3 Y0 (g plom el (M0 ol 2o 40 chanslin ) 55 e}

.3)‘: ‘sh\.ﬁ Oﬂ’u“'J}J#J,‘) L;h\.:;‘su‘i'ﬁ‘s\q-q@g)gg\q- @U‘)} (L’AL:;‘SLALL.& ‘sYlgdiiéJg.x,:%).b}q:}J’qujg

o> sbaysSlh s, jasls wdy slie alS sblic Ctenopharyngodon idella o lgile 5o 3§l DLalS

nekoubin.hs@gmail.com :J siuuwe saiuw g (S5 3K oy



..... ALE slalie Ll

Shages 5 OS5

Lol glae b ads aw) o dol (YO Y2 N0 AY) 5l
Gl 48 F g0 oS Sladod Sgliin (i p duo,0
el g ookl (gie ey SIS (b e
)l e 3l iome iceslite 9 wgllae (229 Gliee b
g Lil38l b s b (Ve +98) o 5en 3 GAO
5 cwbio jool gole 0l 01, 20,0 YA 4y 010 YO 5l oy
S5 OA) %8 G b Ll 2538 1 s i
3l oolainl &dly jo 250,55 )158 celio |y pusigy YA (g9l
O8] Cwddy g (g calize glans o b ady slalas
0OrS Byby o S98 ahl Joluie g Cellae (g w0
Sl Gyl la Uil oS slalie slacgsgass
ol Gl 58l el (B9 e 53 1) 550l sole (5550 s
HB ledlbol oS J2ls 10 oas ploil (slo oy p 45 4z 53
G 5l Baw 04 0,Lal o] 4y a5 30,5 ol solinu!
2 S sl g ol sleasls G amlic ol
oo, Loy 5 ol3 slbalie b ond 4085 50l 2lo

Gl 0393yt y alizes

B g) 9 3l ge

d&g’h}]— 812! oo ghle oobol
=l Olindios 55000 VYA Lo e o Ghagy ol
b mlie 5 (55,0 psle olSils (ool olad wnp s
leeser cal szl jshieas 0l plosil 59, Ae Ddsa (58
ol sace A as T o F0e (gslo odlS 1l amig> TY
Sz a8 oloae N0 5 (S50 5 ol 0,50 it
(SO x5l s Fleslinl op alear (8e
Syaeas ools alwgay boazogs (lalojl 9,0 51 L3
O3 33 9550 Bl ind (Jhhess s 5y IS5 0aiS
13y IS Cgm 5 el VY L amigs ol o5
el 5l Gialesl el 5o oolaiul 5,90l sole 0l so (pels
g atd (Ol Gl olSl) (ol S lale (5595
@ Glesl gg,il Jdila ale .ol ools Jlasl azmsg> Il
L g 5,l0a 50 aamgd ooy i Ll b guodad jolaie
@ion (rl 5O WAD AT (g p weyd YO ol ol lae
t jloss 2 sl 5 Sl Lo @ soule] Bam 4y az i b
3ol Sewae oS gl Jles sl ad a3 )3 e o 1SS
At )l S ) a0 L5 Sl bl sl
<l sloaS 51 Y55 olS pgo Jlass sl () Jgaz) w8 o0
2 Ol B S5 4T w35 o0 sl 5505 S

dadde

Gl oz Gleale 555 51 (S5 Jlgmile 155 L el ale
alex 5l glabe ;o5 plw ol jer @ plgy il &gy a5
L_;QLO (\Q() O}w(sa oolo L)”)ﬁ)" L;L’>' )M‘ )») (515.6.'.;0 )9..5
ool b 90 lesle alox Sl (esian ;2S5 LS
o ‘SDL_A U_" @L;‘y oa)l_cdg s\)}..:LSA [ b ‘)!L 6;}[.@.4..9‘
o=l b ea STl oty 0 o] Lo 5 lalS 5l ol
03,5 hos Sl (S2)9 e sLoisS 5l (o 4l (le
WY oy S 5leas glassSas (Vo 5 YA VYY) ol
a pelaisl ol gekes Y18 o leale 1555 05 (yekes
(s8lazsl oy Blod 4 Ggllas 0055 .(VF) cusls [0l ale
s 5t sty i Tales 5 Y CieS L Jpama s
() Sl 6978 Sl (ygn ol 5o 0l oy

10 Gtk s L el (oalo a 500l o 425
an Sl g ails 4l axwg SeLs Slosgy yie silw
olS 5l sl ey oo (Blo s Job ao s YV _YE.
p90 Jlow o ol ol adlys, 4 aules oo 485 enlio
AL o g amoye Froan o5l loalS 5l Sas;
G ol B e ddgle 055 o 59 Aoy TV
Yo oga> Bpae by jg el ale oo s ploil sl sl
A7) ctls salss by 38l o S5LS Sy adgle o S5Ls
3 als 485 350 absle Cadgame 5 YUy sy
aps oy slie 5l ol (I b onds o (S la sl
J..:Lo..: oolawl gslﬁm )?5 61).’ 03

6)5)—.3.6)'—.;‘ DA do, BV aS plaasg b
Olee (nl 0 &5 sdloe (alo 4z as 9 a8 0y 4 gy e
il an 5l plo gl cuslio 02 (g el (i3
CJG_“: )‘ U_MJL.A oolaz_ul (YJY 9 \Y‘) «.\_uJLJLFA )—’W—er“ QT
olail slacle n St 5 (S Wlgior 0 (89
o e 3l eVl ef g a2 Sl ey eslinal 5 Bk oy
5 olaidl sgw Sl il Slas les o ol LS 0,90
éluwbbowmmmf@ndwjmy)ol
..\._Jy 6‘)4 ‘) L.S'QLQ w){.«us ..\.w) U‘?‘” WL.A R djs,o)_‘!
Q) 0905 w2l,8 YU oS L ol o 480 4 (9,80 WY gazs
cieb Sl ads QUlg ale cnl aS ools las iy Dliios
hobo el g 5 (Slhss (ho3 & am OLS I (oamy

&

VoY



\Y‘\Y ‘)LG_} (\ Q‘)t.é.::l “m._\..: JLA_H

st Jlyzmes b5 loale 1255 55 50 5 SFK) 55" ale
b g0 YL cgz) ol slweslal an Cans g 20,5
- &M; = g 6%—1 slalde .\;b; rn‘..\é‘ (59,

285 oo )l ke 4085 5 )50 g sl o po oy &g

5 Goglaez 3l e Y951 5 laSwse .l ol ¥ Jgo
Hlas Gl ol o (5,004 Al (O] gol> slacais
atd 05,5 Slbl 65 )0laS sla e 5l azig olS poms
&, o,lsS i oy g 05z e lp 0 5 e

Suiis 00lo sl yg0T (Blo Az b9 (5 0oLl 3 )90 SIAE £ 95 gy (gke Slgo S 1) Jour

Yed ) eds Y51 azmigy & Sewas 13 5JGT
ro Yo g O+ /A YA it 2
Y A /4 \RIAl VV/F 1 Tyes
YA YA Y/A VE/F A YA
1 1 \7A A 5 JAT IR LES

el VY sl o pllin .28 5 o pll jlos
)8 (o0 gb (2ANIE bwCan Sl am 9 B

b plodzy 4y ds
A 53 59y 2 0j9, A0 0,90 Job o (laledsy oaolds
g5 anazg LYY o \F & clels 1o il g b o Cug
oz e (V Joaz) &85 oo bl caws by B rae glis
(V) 23,5 et adl 039 bl 2 Olesloass 4205 e

Ol (o
sl Lisl sl Ojgow b ale J‘il‘“ﬂ Jsl 595 2
ok Y EBs b 1S bs LgpS o/o) cdo b Jusus
Aoy ashad V0 sl ((Bolal Ojgods g o0l (Brwlons )
Lgie Jologp)S VO/FVE/0) bawgio ()55 4 5el ol
g wdis Ay, am oy s oyt il VIYVE 0¥
Bbabe sl sl LS 59,10 8 (vt Slles

(T G § p (b jload’ s dg 00l o01d (G1AL e ¥ Jguer

(SBONAE o0 OIS Sl

2l o js weye Ve Y &l Ssas
SIS TR S ¥ Ys5
2le o Ojg wey0 N ¥ g
Bl % is wey8 O Y (g5 0,0 YO L) 0,mlss glde
Bl sy ey B Y (g y o, YO L) o,ls glae

a5 il olz 655 slse oy sleslinul b e
ol 8 il a0 YEEY iolej] Joboips bamsg> ol &)l >
D YYOE Y OT s Jlake o ¥/ £ < MRCTPH laie

slig g ay sl aslls (w2

beiil o ploale o L8080 ot (o) 0 S
Stz Gz 0,8 plsleazy led 4y eladl ialej
Sl )0 g (il 2 50 dadigel Jjg Dglds anglie
a0 plleazy oliil (g pSojlail & pladl alos]
o8l as s (llas o) aile wly la el )by pan e S
E= olals Aoy g d;‘.‘»‘.:.bj ua.’>Lw g ».\..';3) C)" O 09
() 00 5 ailxs 5 sloJge,8 (ol

B s 2 (g Rl Az g b (Brae 18 ol
o (Wb plasl LS 59, 10 2 o5 (il Joo
A oo s 13 Jg0,8 (bl o O)g0

72 50 05z ge (ple JS olati = 5ls 090 (53 (e
(0) X (Zosimns ) 3l odal Cawsdds (p,5) (39 Lawgio x Lo
(i 93 8 O (39)) abold x LY -

Cbody Ladsogs 4y foud a5y, 5l L8 LS slalic
(o by 4z gy oolital jslateds 5 Wl oo (095
I olesle )Ll jo g wde 0,5 i, Slabad 4 baaxig
2ol3E 5l B 59 o ol dlge byl Lk gz 285
@392 e (angal 03l Ol b bazdg> Ol e 5IYO
05 Jobo ;o Lo aloazy 5L 090 ()5S el jslatony

&



..... ALE slalie Ll

Shages 5 OS5

095 omalS gen Sl 9 o, giles v yo
o S gleng S 5l 55 o Seilen as s aculos sl
L (LT Hettich s, D-78532 Tuttlingen Ja)
clale ailre g aaBo ¥ Gueds adds jo o0 Veoe e
5 OmsdS e sl SO e JI g 5l (55 s AT sen
A5 53 gl OF+ zoe Jyb b Bpnn Jolws abewgay
Jenway <5, s 00 — UVIVIS Jo o) egidy nS !

Al oolanul (ol plh cale aesl oyl CoS 5 (LSl csles

08 JoulS s psli
MCV) 55 508 GlaslS slopasle s sl
g o, L gy o 5 yia , (MCHC ; MCH
,  McH = MRx10 - e, Htx10
RBC RBC
Hbx100

() cd,8 513 eolinl 3,90 MCHC =
Hct

sobie aolio 5 Loatily g)lol Jlow 5 452 j5laioa,

S3e3) 5 V¥ ieles SPSS 35 5l silislem gsle 58

s oolewl Yo oY T-Test uj.c)-i 9 dﬁ)Ja&S.l U’“"Jl")lﬁ ).:JL!T
Sloas &3l)l . Klee ESE - yulul s laosls a8

oesls s,bol Jalosi 5 4 325

Gl ~h S5alsS cypni]  lnosls o i i o sl
Jdos 90T 5l Laesls Judows g a0 556 Jur 808 ,5 ooliiul
S eolazwl (One-way ANOVA) 45, il s
3929 5 3 plal (SIS (g0l slleolinad b oo Slee alin
Oyt 3oy A0 slaiel s Jo s e OS] 055 b
5 SPSS18 (5 Lelglidla s 51 @y Slolns plowl (sl p0 3
299,5 sola.l EXCEL

o
SLaly 5 T sz g8 s, slo bl 156 £33 13
ol s canload ools Hlas ¥ Jaa j0 (555 4 bgy e
Sl 59 e (s Gl e G a5 0l (LAS (s
19 01 Gy 5 (o SYUATE VD) amigy oL L ouds ayis
Oegym 9meyd YO (golo cdy Lo o b adis LS
wigy o o OS] 4 0y8,F eanlie (p,5 V/AYE/FF)
Slows 5l e P10 0) el 00y o cire b jlas plo b

oS L oad andad Jled cazggy oS L oo i

. \ o (.4 E el -
5 des8 5l oam 39 Gl e o (6 Seslal cas
0 oolaw!

PBWI (%) = 100+ 0 ~Wo
Wi
339 Wiy o= 059 il as o PBWI(%) ) o a5
dbige py5 e adsl (58 Wi o5 w26
o ooliul g Jge s 5l Tty w3, &5 (6 pSesul Cu
Ln Wt, —LnWt,)/t5-t;)*100( SGR=
(ole adsl ()59 (xils o S LNWIE Jse,8 0l j0 oS
0y93 Job bl .l (olid 09 (el o, LNWE
Wb e iales]
ool 15 Jgmesd 5 T oundsy (Al (5 pSojlal sl

CF=l(p,9) (e 35 | Graggilo) gale JsbDlat - -
oy o3liiul 3 Jge,d 5 el wo s (g S0yl (sl
sy & = (ads) olaws ~lals slows) [ agl slowsse - -

S spls (o)

2 GRE Gloo i Sl g Caz Galesl oy90 L o
o> 43 alad g, 5l eolizal b aolale s sba el
bugi oS alagss dged Zdnd Sjgo plale Sl 2T 09>
G503l Cgr alolidl ul asd S 4 e slaady)
28,5158 oolawl 050 Cu S eilen

708 9 diw L JoulS S5 ol

5 O 3l ey b g 50 8 Gloaisl bjled ol
N5 00 S 3-8, Jolme 9 5950e Sy b 95 (5le 3,
S5 ol cslo o g0 )ligs yiegtimgan 5loslaiul b o,
05 Ao (95 dei 3 508 sl J5lS

i G JglS S8l (Lo
Seb Lo JodS (Sl S)led cuz Se S8y
Sl Sy 2oy Ve (GlanaS L g s (oY 93 by, 4 (9>
laasl) baisl jlog,5 o Jlgld s s vl 5l 0
gl 9o ale yo (95 il (Commgad (Judgi gl ( by 5o
A7) w03 Aled S5 gy 4 a3l Ve e wdlal a5

PBWI, Percent of Body Weight Increased
SGR, Specific Growth Rate

CF, Condition Factor

Survival rate

PN

&=



\Y‘\Y ‘)LG_} (\ Q‘)t.é.::l “m._\..: JLA_H

G 4S5y (FOIYAE-109) Ssie 5 (FVTEYIVA)
L Ll oP> 7+ 0) o sanlie [l 90 ol o (5 1o cixe
Py sl o e ST L2l s
L oot andw sbajlans ;o 18 haws <o pd (lie (2505
5 (o) S VO [+ ) patig s dioyo Y (g5l oy glié
M| 055 b a5 wh oanlios (p)5 VOIS VE- Y0) axisy
S Lol Uy el P>+ /- 0) wizilas (g s ine

P+ 0) auils o pxe

(p,5 AP N) cllo 1) s 39 Gl cp i e Sewas
Ao )3 Y0 sl oy 5 Voil oS Ly ous i slo oy
sl gyl e BB o) slo el (o g p
3ot I ine M oyl Lo less s Uy ol (P>+/-0)
boads 4355 jlad ;0 138 Jad o pd (n F Gt (P<4/40)
s L a8 (EYNVALFIT) 055 pas o po YO (g5l
- i oo 5o (P 14 0) cals o pme WS Lo Lo
Vo3l Lo 4355 lajlosips Low o 138 o oo (05

hlizeo gl ylowd 30 Hgaf Pl 30wy b el (Hlre Bl il £ (1 Sileo) gosls auslio 1 ¥ Joua

/-"5" ol by M“i sl el . Vo5 Bl 7
o n o9 n el

VE/YaE. ey VO VE/pYE VOIVYE YY VOIMEYER vovak. YV 55 a5l 539
VBV £ TV (RSN FOPNEADY YA AR Yo vy 5 L% 039
vavE. e BIFV-AYC YA/AYE- VO O/ F£0x° I ajagk. P (455 oo o3,
VI FAY YOIV FEFIVAC VAANYEYAYY  FVAVEYV S R AAE /o) ) &35 oeSiles 2oy
el AE NAEAN W Ny jareem® Gresle) adgl Jsb
V£ Y VE/FYE (0N VAChas VE/6 VoV Gl oles Jsb
VFE )y (YY) VAR VRS ok (2o y3) o525 &) &5
CIAYE- oY JJpake) AP - [atnF VY 50k 1-\P (0,5) Cundy 55
SYNAEENA Y Vo/vE-/-a VY AE T S A Z5 707 SR 7Y\ LE N (30)9) 13 o cu o
Ya/Ra£o/vy VF/YALEIVAY AAL-AEYNVAT T A/ VALEVAT AF/VALEYAY (0o,3) Sailejb &5

P 1+8) ain o sime DS 6l ls Oglite By, b gm0 olael

JolS Cle 5 (MCV) 503 J IS o Jaia 2 5
L a5 ol soslin Swae 5 axig sbo,les ;0 (MCH) 50 )8
Sl (g s omime M Lol nls L 5 K30 S,
5o JolS cdale 5 508 JoulS oo Sl s (P<-/50)
9 20y YO (g5l ey Vg3T slojland (e gl sixe SIS
Slaie oy S Gt (P> 1 0) st onaliias frsigy duoyo TO
o oml i 4y jled ;0 (RBC) 503 Joul5 (1 Sle
gidl) Swae slalos L aS 3k> 0 (VAFE-/-Y gidl)
YO sl oLy o (VAYE-/YY gidD) Vo3l (VIAFE- /e F
ol g lo e B (VWAVE-/YgdD) ey oy
s Hles 5o 50,8 Jol8 GeSihes Jlade o 50S o (P>2/00)
aS (VVEE /gl o soslice (g oy YO (ol
OS99l YO gole oy e U (s)lo pixe DS
ols 5t 618 et M Loyl s Ly Lol el
e 0 S Seilen ao s Tt iz (P<+/+0)
L syloisine SO g (YEIAYE-/10) ol sunlice azsgy
Oy 9oy YO sl oy Vg3l e Swae sl o
cly e )0 g S silan dio s o ieS P>+ 0) colas

A oanlive dzmigy jlad ;o sl do )0 T e
Lol s (6l cime B3 45 iz 8 (AA-AEYNA)
il gy a0 0 YO (gola e ly g Vg3l (Swae
35 et (Folejl ao s Loyl el sl 5 P>+1+0)
YO ol oy Lo o sl duoyo o 5pS (AF/VALTIYA)
A Lajles plw Ly g o onnl i iy do o
P 0) cusls gyls coe
odlo oLt ¥ Jgaz )3 (J9> slaatld Sl (B oy
OmislS gep Jlaie (5 Gl a2gy Hlend )0 oS lewl 00l
A Loyl s Ly g WAZ-VYED 0 snalcie
Swae e ol 5 e (P<e/40) cils (5,0 —xe
ceols gyl ire B oyl Ll b (AFFE- /Yl
YO sl ey s ANEMGAD Vo3l jlas ol ity g
[ omedSaan Jlode 5 s (VAL YQMAD) 159, ooy
il ghle e WS Lajlass plow b as” wisls lis
VO g5l oy jlasd )0 GmslSgen e (S (P<+/0)
oo L as ocs sanalie (VIOENAYQAD) (ui5e sy duoyo

Vo0

omzed (P<1+0) cals s cine M Lyl



..... AL Ll sl

Shages 5 OS5

S5 (MCHC) (g5 gon oo il 0 o0 a3l
P>+ [+ 0) s snaline b,las o 5)lo Sne

2 (YYINEVYY) il onnlin uiign aw,0 YO g9l
Cly g Vg3l cSiwae slo,las b (g lo s OS] a5 i

00 R P>1-0) cslas e gy dmo o A 651-’

g0l Pl o lizko s jlowd jo 00l (5 S 0jluil Fe5 s Ll pdm (Hlre Bl pzil £ (1 Sileo) godls awglio 1 F Jouo

RETTRAL N O 9p 1Y g9l ey Y5l Sewas G ’

VivEy. .. V- 0EYFE/0° VIYEVWYN vEEA LAY Viok-/-2 ev-"luh'W.B.C
VVEE. /P VMY VIASE- [+ ¥ VAYE- VY2 VIAE. .52 1+"luh'R.B.C
Viot- VY VAL YO AAE-\YV? ANETY° AIf5E- P Q/AD sl yon
VYAV YT Y¥/a+y/va® YEIAYE-N Y Yoy - vavey s (109) 2y S glen
VRVRYEY /81 © VYYIOYES/FYC VESIFVED/- A% VYV Vs VEY/Y VEA/AAD "M.C.V
£Y/0VE- A EYVVEY/SEC FYIVYEY/T? EY/AOEY/FES Y CEY 'M.CH
\R\Achia FANVEOTYE PAAAEVEAT VYV YT TYYEE 508 *‘M.C.H.C

etslS 5o e 005 505 JpolS CAE ¥ 53 JselS 03 505 J5elS (e Sln Y s J3elS o Sioo

o J i Celld 18 51 63V (i Bpae [ 230
0395 033 Ll el ol JLbods g oads czrga |y (5,155
Oleple b aslie 0 (Y- - Y ) LSen g Khara) oo ,5 o
g5l oo (b 132 ()bl e ez ass o oS s
e ;500 B,k g cnl (6,508 (e n s S35 sl
5 155 csS leals 5l 5eS el (ale 009, 0 138 (o 5 ibe
S Gady pas Sl ol cde a5 (YY) Cal g3 zace
oS 2 LB L glacl g S dbulga olS slalie
39 Sl e BB ol saslin a5 (F) ol pod wile
e L Yo3T oS 5l ooty 4piis jles g i) (sl 9516
Oliedn 4z g5 b (g n 003 YO (g9l oyl ond i
ON 09 ey Ve Vasl (gl aS ailyy,) (oolie do o Sglae
039 923 O eimigm 90, VO ol oy 6l 5 b ool
(Ve %) o, LSen 5 YUAU clnaidly Ly sy, Lo ol ooy
edls cgolie
oS 45 woged o,155(WA ) ] Sea 4 Fillizadeh
Syan 5ol oole bgi Vil olS 5l 5t (b l Sone
bl cqpline Gaasdiopl o ol Csddy i b as 0ed oo
e VAV Sen 5 CaLFNO i35 b iz pn
By ol bwgi s, b b_g] Sde g Vg3 orlS as -l
ez 5 2S5 glalit 5l (S Glyiea 5 Wgd oo Sras
o=l 0 eael sy L b gl oo a5l el olo
O Cond gl Shoe g 0l svaliv asdgy oLS L ool 4dss

A Brae Ft g F Cud, LYyl

o

L 3
s dly 08 0l g 0 5 90l (ole 43 55 5 Ol
cS 5 g wBloe 0 23e A5 L aleend oS
5,05 s 56 (B pan ol Sl (59, 55 LS ol
Ol Grter 5 335 eyt ool Sty @l b (V)
i jledd )3 e JoolS pn> 5 S Soilon (mslSgen
uJ.s slae )l céLa.,...:‘dS..\.;o),m A ol Axigy olS L ouls
cvl.».v OJ.UL..».ZS ‘5|A.C )‘ )5.0] ‘SQLO L (Yl' 9 A ‘Y) .b.wj.o )i[é
Gl o iluaS (sldd a0 Hhaiay a5 WSl las 1) glalis
DSl o 1y e¥ gdne Sy (4 Wil oo YU (eSS
man bawlie o ol pl o) coge g ooly 13 ol
039, ;0 oy slie 5 Bl Jlase 15 00,5 alS slalde
RN SPIRNIN-T S By 2lo (2Ulss sasms ylas QT b as
Cwddn Ll L oS cwl JouB LB al, g oy slié gy
Jgo 8 L loy cpitli alins oplpli .o )ls caplive ool
45 el (598 iz g mian L5 o9 jslateds conlis
OS99 S5 BB Ol 0959) Cewdas Sl s
L olo mme B Vg3l olS L oo 0385 o 09 oo
il J"‘“j)—’ oo Yo 69L.> ;a_l: LJ [ AJJJU )Lo..u
G (Y01 0) o)L s Amirkolaie 5,55 b sgdleas
230N 0j9 4 (AL sl jlead 455 Glale ;5 039, 09
S ey N30 g3 00,5 B yae iy (glae 4 ola ople b anslie
Ol Bras slaé > b eudiae bLII o] e a5 0y

&

A



\Y‘\Y ‘)LG_} (\ Q‘)l.é.::l “ﬁ._.\..: JLA_H

10-

11-

12-

13-

14-

15-

16-

17-

P

Carter, C.G. and Brafield, A.R., 1991. The
bioenergetics of grass carp Ctenopharyngodon
idella (Val.): energy allocation at different
planes of nutrition. J Fish Biol. 39: 873-87.
Catrino, L.; Ferreira, M. and Moreira. M.,
1997. Preferences of Grass Carp for
Macrophytes in Iberian Drainage Channels.
Aquat Plant Manage. 36: 79-83.

Chan, J.C.K.; Manu, J.; Skura, B.J;
Rowshandeli, M.; Rowshandeli, N. and
Higgs, D.A., 2002. Effects of feeding diets
containing various dietary protein and lipid
ratios on the growth performance and
pigmentation of post juvenile Coho salmon
Oncorhynchus kisutch reared in sea water.
Agquaculture Research. 33: 1137-1156.

Craig, S., 2002. Understanding Fish Nutrition,
Feeds and Feeding. Cooperative Extension
Service publication 420-256. Virginia State
University, USA.

Cross, D.G., 1969. Aquatic weed control using
grass carp. J. Fish Biol. 1: 27-30.

Du, Z.Y.; Liu, Y.; Tian, J.; WANG, J.T. and
Liang, G.Y., 2005. Effect of dietary lipid level

on growth, feed utilization and body
composition by  juvenile grass carp
(Ctenopharyngodon  idella).  Aquaculture

Nutrition. 11: 139-146.

Essa, M.; Mabrouk, H. and Zaki, M., 2004.
Growth  Performance of Grass Carp
(Ctenopharyngodon idella) and Hybrid Grass
Carp Fingerlings Fed on Different Types of
Aquatic Plants and Artificial Diet in,Concrete
Basins. Aquatic Research. 30: 341-348.
Erondu, E.S.; Bekibela, D. and *Gbulubo,
AT, 2006. Optimum crude protein
requirement of cat fish, Chrysichthys
nigrodigitatus. J. Fish Int. Vol 1, No.1-2, pp.:
40-43.

FAO, 2005. The state of world/fisheries and
aquaculture. FAO, Rome, Italy"Pp.: 58.
Filizadeh, Y.; Ahmadi; H. 'and Zolfinejad,
K., 2007. The Feeding: Preferences of Grass
Carp (Ctenopharyngodonidella Val.) For Ten
Aquatic Plants. Iran & Russia Conference. 23-55.
Gao, J.S.; Sasaki, " N.; Kanegae, H.;
Konagaya, K.; ‘Takizawa, K.; Hayashi, N.;
Okano, Y.; Kasahara, M.; Matsushita, Y.
and Nyunoya, H., 2007. The TIR-NBS but not
LRR domains of two novel N-like proteins are
functionally competent to induce the elicitor
p50-dependenthypersensitive response. Physiol.
Mol. Plant Pathol. 71: 78-87.

Gao, W.; Liu, Y.J.; Tian, L.X.; Mai, K.S,;
Liang, G.Y.; Yang, H.J.; Huai, M.Y. and

Luo, Y.J.,, 2009 a. Effect of dietary
carbohydrates to lipid ratios on growth
performance, body composition, nutrient

Ul soms las Gtole;l ol )0 edel Cawsds b
=z e Shioe Sl (6138 5l andis sl el ale
Wik et Slygal 6l oz Ml 6 Wl e Sl s
GIE i g pin Ul 5 el ale 3lsS olSis o5
iy U ol gl ady glie lio o 5 axals |, ale
Cadgazms 5 50l (olo Vb (aiE hiad s g ok adis
a5 Olnl 5o ole Gl 93553550 GaLS (3925 (s 53
Ooy9 Cario 4o (55,0l @luls leslaiul b ymuS Cge
o9 LS‘)-.’ 455lc )‘\ Lg)La:z.'s' oolaiw! (VY oF) el oo 'n‘o
S5l g G951k Aleigpl ST mals wlsi oo 550l (ole
slaé s plply sl il Jlisay |, S slo yznl (o
asS o=l 9 oS el (ole (nl celis o puluss
a3 oo Al (lale 995 plyi (By9n 53 1) f e 9 00
a0l 8 1) gale ol SIS S5 By Sl L g
oS Gl 2 ogdle ool (ale (el b el o mils” gl
syl dleryo ady slaasls o Slee iol38l el Wil oo
\)d)_? Q")ﬁ)" Lgl.b)z».w‘ B ‘SmLo LJ"‘ olals u...:alf dﬂ) 03
2l ga y90l (alo (B9 50 Gl S5 093 gl 4 oS

@m

1- Ajiboye, O.0. and Yakuba, A.F., 2009. Some
aspects of biology and aquaculture potentials
of Tilapia guineensis (dumeril) in Nigeria.
Rev. Fish Biol. Fish. DOI 10.1007/s11160-
009-9152-z

2- Amirkolaie, A.k.; Lashkarboloky, M. and
Abdoli, S., 2010. Effects of pellet and grass
diets on growth and morphology of
gastro-intestinal ~ tract in  grass  carp
(Ctenopharyngodon idella). J. of Aquaculture.
Vol. 63, No. 3, pp.: 209-207.

3- Anderson, D. and Klontz, G.W., 1965. Basic
haematology for the fish culturist. Annual
Northwestern Fish Culture Conference. 16: 38-
41.

4- Bahmanpour, S.A.; Baiat, A. and Dadpasand,
M., 2010. The effects of replacing alfalfa with
apple pomace ensiled with urea, on Ghezel
male lambs. The 4 th Congress on Animal
Science, Karaj, Iran. pp.: 159.

5- Cai, X.; Luo, L.; Xue, M.; Wu, X. and Zhan,
W., 2005. Growth performance, body
composition and phosphorus availability of
juvenile grass carp (Ctenopharyngodon idella)
as affected by diet processing and replacement
of fishmeal by detoxified castor bean meal.

Aquaculture Nutrition. 11: 293-299.



ALS slalas anlis

Shages 5 OS5

30-

31-

33-

34-

36-

37-

artificial feed. Republic of South Africa. 66:
7013-7051.

Safari, O. and Boldaji, F., 2006. Effect of
dietary lipid level on growth, feed utilization
and body composition by juvenile grass carp
(Ctenopharyngodon idella). Pajouhesh and
Sazandegi. 76: 109-117.

Shadnoush, G.H., 2010. Use of almond waste
in nutrition of growing lambs. The 4th
Congress on Animal Science, Karaj, Iran. pp.: 174.
Sheunn, D.Y.; Tain, S.L. Chyng, H.L. and
Hung, K.P., 2003. Influence of dietary protein
levels on growth performance, carcass
composition and liver lipid classes of juvenile
Spinibarbus hollandi (Oshima). Aquacult. Res.
34: 661-666.

Shireman, J.V. and Smith, C.R., 1983.
Synopsis of biological data on the grass carp.
FAO press. pp.: 23-24.

Tacon, A.G.J., 1990. Standard methods for the
nutrition and feeding of farmed fish and
shrimp. Washington DC, Argent Laboratories
Press. pp.: 454.

Tuan, N.; Steinbronn, S.; Brice, D.; Dung;
B.; Focken, U. and Becker, K., 2007. Growth
and Feed Conversion of the Grass Carp
(Ctenopharyngodon idella) Fed on Fresh Plant
Material under Laboratory Conditions in Viet
Nam. Tropentag. 44: 9-11.

Vossoughi, G.H. and Mostajeer, B., 2006.
Fresh water fishes. Tehran University: Press,
Tehran. pp.: 123.

Yudu, Z.; Tian, L.; Liang, G.; Lan, H. and
Liu, Y., 2009. The Intestinal Evacuation and
Maximum Daily Consumption of Purified
Formulated Diets by Juvenile Grass Carp
(Ctenopharyngdon idella). Fish Science. 2: 1-5.

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

utilization and hepatic enzymes activities of
herbivorous grass carp (Ctenopharyngodon
idella). Aqualt. Nutr. Doi: 10.1111/j.1365-
2095.00668.

Gao, W.; Liu, Y.J.; Tian, L.X.; Mai, K.S;
Liang, G.Y.; Yang, H.J.; Huai, M.Y. and
Luo, Y.J., 2009 b. Protein sparing capability of
dietary lipids in herbivorous and omnivorous
freshwater finfish: a comparative case study on
grass carp (Ctenopharyngodon idella) and
tilapia (Oreochromis niloticus x Oreochromis
aureus). Aqualt. Nutr. Doi: 10.1111/j.1365-
2095.00698.

Ghavami;. N., 2001. Chinese carp cultivation
in the  earthen ponds. Naghesh meher
press.Tehran, Iran. pp.: 18.

Ghazala;, R.; Tabinda, A.B. and Yaser, A.,
2011. Growth response of juvenile grass carp
(Ctenopharyngodon idella) fed isocaloric diets
with variable protein levels. The journal of
Animal & Plant Sciences. Vol. 21, No. 4, pp.:
850-856.

Kalla, A. and Garg, S.K., 2004. Use of plant
proteins in supplementary diets for sustainable
aquaculture. Workshop Rational Use Water
Resources Aquacult. CCS, HAU, Hisar, India,
pp.: 31— 47.

Khara, H.; Keyvan, A.; Nezami, S;
Mehdinejad, K. and Mohammadjani, T.,
2002. Diet of Rutilus Frisii Kultum X
Ctenopharyngodon idella hybrid. Iranian
Journal of Fisheries. 11: 31-42.

Lin, D., 1991. Grass carp, Ctenopharyngodon
idella. Handbook of Nutrient Requirement of
Finfish, CRC Press. pp.: 89-96.

Lovell, R.T., 1972. Nutrition and Feeding of
Fish. Van Nostrand-Reinhold: New York.
Opuszynski, K., 1989. Use of phytophagous
fish to control aquatic plants. Aquaeult. 1, 61.
Prinsloo, J.F. and Schoonbi, H.J., 1985. Fish
polyculture in  Transkie. Fish  farmer.
Newsletter on Aquaculture in southern Africa.
9-12.

Prinsloo, J.F. and Schoonbi, H.J., 1986.
Comparison of the early larval growth rates of
the Chinese grass carp Ctenopharyngodon

idella  and the Chinese silver carp
Hypothalmiehthys molitrix using live and
artificial feed. Water SA. 12, 229.

Prinsloo, J.F. and Schoonbi, H.J., 1987.
Growth of Chinese grass carp
Ctenopharyngodon idella fed on cabbage

wastes and kikuyu grass. Water SA. 13, 125.

Prinsloo, J. and Schoonbee, H., 2000.
Comparison of the early larval growth rates of
the Chinese grass carp (Ctenopharyngodon
idella) and the Chinese silver carp
(Hypophthalmichthys molitrix) using live and

VA



Scientific — Research Journal of Animal Environment Vol. 5. No. 1, Spring 2013

The comparative of plant diets (Alfalfa, Lemna sp and Azolla
filiculoides) and pelleted food on growth performance, survival
rate and some blood factor in Grass Carp

(Ctenopharyngodon idella)

e Hamed Nekoubin*: Department of Fisheries, Gorgan. University of Agricultural
Sciences and Natural Resources, P.O.Box: 49138-15739 Gorgan, Iran

e Mohammad Sudagar: Department of Fisheries, Gorgan University of Agricultural
Sciences and Natural Resources, P.O.Box: 49138-15739 Gorgan, Iran

Received: October 2012 Accepted: December 2012

Keyword: Grass carp, Ctenopharyngodon idella, Plant food, Pellet food, Growth rate, Blood
factors

Abstract

Grass carp is one of the valuable fishes in the poly culture system that, it mostly use from
aquatic plants in pond. In order to.investigate the impact of different vegetative nutrients and
pellet on the growth indices of Cfenopharyngodon idella, an experiment (90 days) was
conducted at the aquatic research center of Shahid Fazli Barabadi Fisheries Faculty in Gorgan
University of Agricultural Sciences and Natural Resources. In this research, three types of
vegetative nutrients: Alfalfa, Lemna sp and Azolla filiculoides have been used with the 20
percent body weight and two types of pellets food containing 25 and 35 percent of protein,
with 5 percent of body weight whit three replicates per treatment for a total of fishes, and in
each treatments had 15 small fishes with the average weight of 15.41+ 0.51g have been
applied. The experiment results after the research period indicated that the most rate of the
growth performance is related to treatment fed alfalfa plant and it had significantly different
to other treatments (P<0.05), followed by Lemna sp. and had significant difference from other
treatments (P<0.05). The lowest growth performance observed in the pellets containing 25
percent protein that it had significantly different to other treatments (P<0.05). And also in
growth parameters, A. filiculoides and formulated feed with 35% protein was not significantly
different from each other (P>0.05) in growth performance. In blood factors, there was not
observed any significantly different in mean corpuscular hemoglobin Corpuscular (MCHC)
index (P>0.05) in treatments. Also the maximum of red blood corpuscular (RBC) was
observed in Lemna sp., Azolla filiculoides, Alfalfa and pelleted diet with 35% protein, than
they had not significantly different to each other (P>0.05).
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