Oalasl) (e Ailide iy giua aladind il

o OS] ot it et G 10 bt i
.Barbus sharpeyi (gudl o] il Gt
(Glnther.1874)

ssugall G (A Aaay
gl d5gna &) 2 Jleaa
Bylaad) /1) agaal)

¢ Ove ¢ YO ¢ .) ol s S 3ol «
ot (Yee e ) e e
1S Hpa o adls asle SIS
Sl
) O ) Al el as
36 LSl Ja s ¢ Jusaill Jalaa
30 L€ Jama ¢ ool duas ¢ 450320)
ilS (el gaill Jamay g yall
cude AN elendl Al dle
Sl A ecadl A glall e
sl e Al @l Al
(oSl (e A8 )5 ka0 sl A8 1a])

alatinl Al 4 4 panl) Ciagil
Glaral s —le(Choline)
Barbus sharpeyi ) élleud
.(Glnther.1874)
ol e dal) G a
Al e ile gane G A2
Adall o (Aesenae JSI ())S4)
g LSyl aal Ly Gy € 3)05])

i~’~0 s

Il (s )

.

ol s AP alf as
“\\Lu 2 ‘4.:9.\ ;\/ego’.o

Aalay palsal 8l

L Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

arle) v o xS aalevo e dygadl A bl Aadall calael
Jrasad Jalaa Jradly ulu) e sl oy elaly ol o<l 0y )glS ai/
ol U e Dda 63 Gupalall Gunatl) (e Slad Sl
sl pUaill 8 dyslhae dygme lisSa linaligl y fint :dadiall
(b Al gl daally paill Ay Lesh 3T el AL 5y cn ilaaSys
lajigi aae ol Leaais 451 V) 408 cllliad) o (e pe )l ey ocililgal)
S o 0pi ) Ly Bedl) )3 o pabel seds
el gaill Jarag ¢ panll canall o clinalidl) (o cilalia¥) s
ralsall e Loy g ddalaiall il ciind) Jalsall GUAS 405 o sallg
NRC, 1983 ; Lovell, 1989).)

Laage ol ol 33l e ( phosphor lipids) <l séu sl gtias
(Exton, a2 g3 e Lol Algpney alal) dudel Gl Sa oy
d—exd (g5 mall A i) 2c )l e juaie (pl Sl iy 131.1994)
Medicine, 1998 lede (saaii Al culydll (< galde) J<& LA

) e P Jids sar (haad JUlls () 2sen 2004
5o LSy 38l 3aly) A patt ) s lanl) ol Gl U i o Caa
283 LS (g5 Cayilly Apnll (s aall i (8 Llaaly ¢ o)2a))
O—c Sad (( Griffin et al, 1994 ,Chan et al, 1991) (. J<
OsSall 45 &l age JIAe yuaie s A8 Cladiall (e ol oSliay Sl
(FNBIM, 1988). Ji¥! desenal milll sa5 . (lsS Jiind aS)al
Osal aga (p5Sa 4 13 ¢ oaslnndll yaall age dale Gl sSI) ying
Jiall GLSial iian 5. gl sdine (poas IS Gfillly cdy siadl)
sale clilgall ale) 3185 of oK.y desuallethylated) Sl dlelal)

FEY e Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

Glahll oy Jla 4 Jewelaadl 8 8K Jiad) aag 13 Gl I
salgls sl 3 ulod jaaieS o< ale cloud) L Jasxting 3
G JS (om0 (sl (b s e
Jauncey1982;Halve 1979;Griffin et al., 1994; Craig and
B. i ASan cileral AU oSl Auae LGatlin, 1996
. Halver (1979)as [ a2le VY« — 7+ sharpeyi
Uaslag omeldll o JS gaw o) (- Halver ,1972) il LS
Gy o132 8 clnd Sall aalay oS0 ¢l gl aala el gkl
e sl foday ay Gldle ad (s Sl Gals o) iy ¢ sl o ay
¢aall 58 Cuie o AR Jyeailly Jiall 3o LS ¢yl Aa i€ ellau)
RS JPEVEE. JE L PR PP TS P R T
maSfaake £o v o o Lol ol oSl e Ales) sl 2 )
De- 5 Jauncey ( 1982) ) Halver( 1979 e JS 4l il LS
Silva and Anderson (1995)
& el e lsail &g g Ay asly) A 2l (pls Sllydiay 131
Glsiue A0 Auhy s deall 13 8 )]l Cangl o8 Il (Y49 4)
L) e GlmuaYsailB. Sharpeyi.  eld e Gl &I g ddlia

Materials and MethodsJaad) (gi)ag 2)sal)

Diet ez

BYNEAR JPars ( \) ?‘§J Jsaall GAQ,}M LAS‘;&A:\S‘)X‘ ¢13z]) (S
IS gl 4l (o Ly oyan/ SLS 3062 ) dasl Ay ol (455 )
Crmg . e Gy B e ) l2all o 2)32) e ahe 1S

L8 Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

cOrvrncYou o )i Gl sl sl s e Al Gilial) (557
csbS axke (Yeow ¢ Yeuw Voo

Al laagll 8 ¥ Galeal) S5 (Y) o) dsaadl cpa Laiy
JS ¢ adasdle oS4y ((NRC,1993)Js (3 ol LS5 bty 4 )las
lllie agen it dyl) ¢J3 R 8525 asall Al aelyall
B.Sharpeyi -l 48w Gilbasal

5 Ol Goha G Seae ) ol Gig VVeA o il o130 g5in
Clsisay %N Aty Ciliadd) dlineY) (asls byls @llag (pdial)
i) pmalall ¢ il sl e s i€y Aaa) Gaabsall e
¢ LY ¢ ol ¢ cpigdiie ¢ Gl ¢ sl ¢ Ol ¢ Cpaia
- QUsiny (s

) (asla (e B.Sharpeyi sl aen Glaanadd dala) cilbillaia o)
oalaal) (5t H5lai Y Cumy (NRC(1993) diad 4l (glly (pavioan
- mil) 21320 3 daylial A

O dnlie LS ) Galiaig Aalad) el oSl daliy ¢laad) juaad iy
Al el 1330 anys ¢ sl apslS e (gting (Sle Jslas
pig Ailaed) Aaally L Al aiae aladiul Ak dime S5 e
25l Jglaa e Bagaae S (going ela Ja VY v v Adlialy W joacany
Al bl saa o) - Galall iyl 138 e ae A e Gl oS
G 84 o Asie da)n 1Y dann Leaia g a3S Y o judaat CuilS
b et Gaalae (Yoo = Yoo )omba 7oh% Leie saals JS ()35
RPN TOWRER IPYON -WR

FYE Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

Vorone You v duy Gl sSll )l Gl Sl) ddla]
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Gkl ((axS. ag) ) Laliad) 1)) alall il Sa: (V) Jsaad)
calall (gl el e B. sharpeyi 2l dSen SlauaY

s Kl ahe) Ll
(pbe) e/
aladl sl e

o\l Casein (92% CP) 10.0

sl Gelatin (89% cp) |18

i) palal) Lla, ** 36.0

Amino (84.2% CP)
acid mixtures
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oAl Dextrin 29.0
sl Cellulose 10.0
5,3 ¢u; Corn oil 7.0
Vit. Premix*** 3.0
Gilinalig

L) SN el 0.2
Ascorbic acid

> alaall Minerals 3.0

R EPLON| *
Lo 8 5lsll (YY) o v e L) i) dnddl) Galaa) e
_:A

Essential amino acids mix (ultra amino 2100) contained the
following

Uadall [ ( 2.8)Histidinecsuai (g / 100 g ) : Arginine

,( 5.5) (mustswl(12.5) Isoleucine (pusi(2.0) Leucine Yl

5.7) cl¢( 2.4) Valine (pisfin (10.1) Methionine il ysine
(3.8)x¥>aé (Phenylalanine
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(Griffinetal., (e JS S LS cliabilly Galaal) ddlal o5 ***
1992 and Kasper et al., 2000).

%) i) Slaad) aUaill Alul) Anal) (aleal) cilisSa (Y) Jsaa
(Gladl 133 ulul e

Ldawk
U
e ald Ualaaly) *ok
Y (malal oAl L) & sanal ik
ConsSl)
)
ouajJArginine | 0.51 1.01 1.52 1.52
cpxisa Histidine | 0.27 0.72 0.99 0.58
omeslleucine | 0.83 4.50 5.33 1.64
ce sl sanllsoleucine | 0.53 1.98 2.51 0.92
Ceelysine | 0.77 3.64 4.41 2.12
Onsiie Methionine | 0.25 0.90 1.19 0.64
ol Valine | 0.65 2.05 2.70 1.16
Phenylalanine | 0.46 1.37 1.83 1.16
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OByl

oneyi Threonine | 0.44 2.23 2.67 1.32

olésiwpTryptophan | 0.11 0.65 0.76 0.42

( Lovel ,1989) lgassi Al asdll (ye dsona *

Ay YY) o pang ¥EE

B. i difan cilpral sl ol o 5y55all dualsal) 1 () dsaad
allay o ol Sl ayysl ala (e ddline Cilygia alaaiuly Sharpey
e o1 }SJ_AS} é\éﬂ\

Choline chloride Treatments ( mg/ Kg. Diet )

0 250 500 750 | 1000 | 2000
5.57 548 | 554 543 | 548 | 5.43
13.09% 13.46° | 13.81% | 16.14° | 16.21% | 14.39°
b

7.52° 7.98° | 8.27% | 10.71% | 10.73%| 8.96°
135.01f 1456'62 149.28% | 197.242 18?58 165.01¢
0.13%% 0.14° | 0.15* | 0.19® | 0.19% | 0.16°
1.52¢f 1.60% | 1.63% | 1.95% | 1.94%| 1.74°

.........
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100.0

90.00 92.00 | 94.00 | 100.00 0 100.00
10.75 10.69 | 11.08 | 12.32 | 12.23 | 11.47
1.43° 1.34% | 1.34% | 1.15% | 1.14* | 1.28°
69.95 74.65 | 7464 | 86.93 | 87.73 | 78.12
1.70% 1.82°° | 1.82% | 2.12% | 2.13* | 1.90°
28.70 33.0 | 3510 | 43.21 | 42.69 | 36.50
saldllltem
(landl/ ahe) S5V o3l
Initial weight(IW) ( g/ fish)
(2houd) o) el 55
Final weight(FW) (g / fish)
(aall/ al2) 4333 8h Baly30
Weight gain(WG) ( g/fish)
(%0)3aiysl) 52l
Gain percentage (GP)(%)
Aasdl A5l 53l asily f4Sanfpl
Daily weight gain(DWG) (g/fish/d
Gc}d\ gaill Jaza
Specific growth rate(SGR) (%/d)
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(33/al2) Algiuall ¢1321)
Feed consumed (g/gain)

(%) gl Jaxs
Mortality rate(MR) ( %)

**Feed conversion Rate(FCR)

*x C-\-‘AJ\ di);ﬂ

***(%);\;\ﬂ\ 3eaS
***Feed efficiency(FE)

Protein efficiency ratio(PER) (%)

Ol 8ol Ay

Proteinproductivevalue(ppv)(%)

(%) il i) Ao

O ( (P <0.05)4 5000 (3358 2sns ) i dabisall CayaY) @, b, ¢, d.e

< alaall
@lall Gl Jia a8l

Feed intake (o) Jstiall ¢1321l ** Feed conversion Rate(FCR)

)]-ebegain(eatiig/abe [

[ abe ) 32l FE %) = 100% [(alekl) sc.is***Feed efficiency(FE)

Jellgiasall o131 Al )(

...........
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—a B, sharpeyi @.\3\ WS Glmuay L;L))sﬂ\ L..SJLA..}SJ‘ Sl e (i) Jsaall
(Ealadl 3ol ) (ulad o) ol Sl 2y ggie il

At start (126 w28/ aile) Gl sSI) 2yl il giune®

8ylaadl 0 250 500 | 750 | 1000 | 2000
31.78 | 32.01" | 33.53% | 34.33% | 35.23%| 35.07* | 34.91™
+0.24 | +0.15 | +0.21 | +0.18 | +0.17 | +0.11 +0.11
52.23 | 52.16° | 52.27° | 53.09" | 54.31%| 53.75% | 52.17°
+0.11 | +0.07 | +0.05 | +0.14 | +0.16 | +0.11 +0.08
18.31 | 17.99% | 17.61% | 16.25% | 16.02°| 16.23" | 16.96°
+0.31 | +0.07 | +0.09 | +0.16 | 0.2 | +0.11 | =+0.14
20.46 | 29.84° | 30.12° | 30.66° | 29.67%| 30.02% | 30.87°
+0.24 | +0.19 | +0.23 | +0.22 | +0.15| +0.21 | =+0.17
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5735
+56

5799.6%

5897°

+40 +50

5711°

5873.8%
+44

5864.8°
+37

salall

Zalal) 53

Dry matter
+ SE

Al s
Crude protein
+ SE

Aoyl
Ash
+ SE

Ether Extract

SN alii
+ SE

*x AL e

(a8 ormns n35)
Gross energy
(K.cal/kg.)
+ SE
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( (P <0.05)a 5 (3558 355 ) s dabddl (a1 @, b, ¢, d.e
Gy DYPIN| e

@l GlailE Jich a8l

VYO e e e iy G sSH gl Gl A bl 5 ¢
Hepher et al., 1983, e lalae) 4l clasll ) aaS/ azke
Hepher et al., 1983, dikh o lalael Gl Jleal Glua %%

)+ Giisx) = 10 (5.65 X % as)elie/(3ymu K GE (8l lea
)+ (4.2 X NFE ). »29.45 X %

A ml)alaall

Lalall h Ladae 402 Y) Laghlig)Sile (V4V ) Aga Cild ¢ aglal)
Aadia Yo talae ¢ piallg dcbidall

e Loy alle sl e YL gglanll (Y20 %) slia ¢ )

http://www.tartoos.com

Akl ULl e LaS Llaall (188 4) Gaaall ae o g Ladil)
Aadia €4 talam daals ASA) Cay

daals Laghae Apilall Lkl ) Jiae (Yo ) daaf Agd cmatd ]

ada VAA 1 diagdldl

FEd L. Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

A s Ll L (VAAT) g 2sd ccpal) e aTh daaa g ls¢d)
Aadia VET talaay i)y Acbbll @l s
asdall 8 A8lan) ) (Y0 1) Gima cpad) 23ea ¢ il
¢ =il deldall Jly 1o L(SPSS aladiuly cilipla) dy)lay)
Aada 00V ke
b Al ) gy s AL (V49A) glias Galy; ¢ el
LIS ¢ iinale Al . galieV) )lSl) Glaual e e @Dl
. oatf bpadl deala — A3l
ot Adlall el pladin) L(Y49YF) Saal) aoe ey Sl e
PP ORGP TN P [ SONRE ] RS I SN
MY 10 )Y cllandy) sl

Fou i, Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

REFERENCES

AOAC (1990). Association of Official Analytical Method .
Official Methods of Analysis Chemis . 16" Edition .
Arlington, Virginia 2201-3301 USA.
Chan , M.M. Choline and L. Machlin (1991). Handbook
of vitamins : 537 — 556 Marcel Dekker, New Yourk, NY

Craig.S.R. and D.M. Gatlin (1996). Dietary choline
requirement of juvenile red drum(Sciaenops ocelltus). J
Nutr.1996; 126:1696- 1700 .

De-Silva, S.S. and T.A. Anderson (1995). Fish nutrition in
aquaculture .Book, Chapman & Hall, London, UK .

Duncan, D.B. (1955). Multiple rang and multiple(F) test.
Biometric, 11: 1-42.

Exton, J.H.(1994). Phosphatidyl choline breakdown and
signal transduction . Biochim. Biophys . Act , 1212 , 26 —
42 .

FNBIM, Food and Nutrition Board Institute of Medicine
(1998). Dietary reference Intakes Foliate , other B
vitamins and choline , National Academy press |,
Washington . DC.

Griffin, M.E. P.B. Brown and A.L. Grgnt (1992). The
dietary Lysine requirement of hybrid striped bass. J.
Nutr.;122 : 1227 - 1332.

Griffin, M.E.; K.A. Wilson; M.R. White and P.B. Brown
(1994). Dietary choline requirement of juvenile hybrid
striped bass. J. Nutr. 124 : 1685 — 1689.

L2 S Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

Halver , J. E. (1972) . fish Nutrition . Academic press
U.S.A.

Halver , J. E. (1979). vitamin requirements of finfish In :
Proc World Symp. On Finfish Nutrition and Fish feed
technology , Hamburg , (1978) , Halver , J.E. and Tiews ,
K (eds). Heenemann verlag. Berlin , vol.(1) P 45 - 58
cited from Jauncey , K and Ross, B . (1982) . A guide to
tilapia feeds and feeding . Scotland.

Hepher, B.; V. Liao; S.H. Cheng and C.S. Hsieh (1983).
Food utilization by red tilapia. Effects of diet
composition, feeding level and temperature on utilization
efficiencies for maintenance and growth. Aquaculture, 3-
2:255 -275 .

Hung, S.S.0. (1998). Choline requirement of hatchery —
produced Juvenile white sturgean ( Ancipenser
transmotonus ) Aquaculture ; 78 : 183 — 194 .

Jauncey, K. (1982). Carp ( Cyprinus carpio L.) nutrition : a
review In : Recent advances in aquaculture , Muir , J.F.
and Roberts . R. J. (eds) . Croom Helm , PP 216 — 263
cited from Jauncey , K and Ross, B . (1982) : A guide to
tilapia feeds and feeding . Scotland.

Kasper, C.S.; M.R. White and P.B. Brown (2000).
Choline is required by tilapia when methionine is not in
excess , Journal of Nutrition ; 130 : 2387 — 242.

Kangombe ,J.Likongwe.J.S.Eda,H.and Mtimuni
,J.P.(2007).Effect of varying dietary energy lever on feed
intake .feed conversion , whole —body composition and
growth of Malawian tilapia Oreochromis shiranus —
Boulenger. Aquacult .Res.38:373-380.

Lovell, R.T. (1989). Nutrition and feeding of fish , Van
Nostrand Reinhold . Newyork .PP. 163 : 204 .

NRC, (1983). National Research Council. Nutrient
Requirements of warm-water fishes and shellfishes

L2 ST Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

Revised Edition . Sub. Committee on warm-water fish
Nutrition committee on Animal nutrition Board on Agric.
National Research Council , 1 National Academy Press ,
Washington , D.C.

NRC, (1993). National Research Council. . Nutrient
Requirements of fish and shell fishes. National Research
Council Washington . DC .

Ogino, C. (1970). B vitamin requirements of carp. IV .
Requirement for choline . Bull. Jap . Soc. Sci. Fish ., 36 :
1140 - 1146 .

Tacon, G.J.A. (1990). Standard Methods for the nutrition
and feeding of farmed fish and shrimp . Argent
Laboratories press . Redomond , Washington , USA.

L2 Yoy Al el Alaalk ydie Gualdd) asadl o Eilag] ddaa



A verieeieeie e Oalasl) (e Ailide iy giua aladind il

Effect of different levels of choline on the growth
Fingerlings Bunni fish Barbus sharpeyi (Glnther.1874)

Dr. Hameed Khalaf Hussein Al-Musawi
Technical Institute of Aumara.
Ali Abdullah Sehud Al Saagi
Technical Institute of Aumara

Abstract:

The experiment was conducted to assess the impact the

use of different levels of choline Chloride on the growth
fingerlings of Bunni fish Barbus sharpeyi (Glinther.1874).
Experience has shown feeding on the basis of six groups

of fish (frequencies for each group) on the bush tested 4
times a day reduce the weight of the first saturation 5.05 £
0.05 g / finger for a period of eight weeks in glass aquaria.
Added to the diet of the proportions of the pure substance
Cholin (0,250,500, 750, 1000.2000) mg / kg diet dry choline
chloride on the image, Experiment finds that the (conversion
factor, the rate of feed efficiency, survival rate, the rate of
efficiency of protein and the rate of growth, qualitative)
higher in fish fed in the diet fortified choline compared with
fish fed on diet Control Unit or the dominant (free of
choline) and shown to the best results were with bush,
which contained the 750 - 1000 mg / kg diet dry choline
chloride, if the rates were basic and the best food conversion
coefficient as well as sensitivity of concrete that has
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occurred on the components of the body.
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