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danmgl) 3Ll s Pl 8Ly Tjlae 28800 4ad) lESY e SV 20l e gging I o3l

-(Amit-Romach et al., 2004)

o 855all Jalsall aal (o Lpaimgl) 5Ll 8 Liplaial) 488000 ¢ LaY) & 1l Sawt yiiay

B (155 Bppnall Glasall dpaagll 3LAH 6 Leta Bagasally cdysaal) sLall all aldail) )il
& pasasall @l (e bl Aape ST eleny (531 ) (AR jglal) ae Al ey
Obanall ¢ Wls Calal) s 3 alill of ) cluhall i WS (Mead, 1989) axll) skl
O gl Gl g Ciaay Mg Calall 833 g gall Al SN (i pail) o Jy (i) 22,
e LaSll el sl JIa sy Ml 6 Al g el s e e laa) Jals L) cilisl<)
by (g5 mm ¢ Lal o2a ()58 ((Amit-Romach et al., 2004) slxaY) 8 diyleial) dadal
esial) Jalll Gph ge B ) dpeagl) 3L (geaal) Aaglia Jal e el
dlill aleauyls (Van et al., 1971) asiadl Hlexind) dagliay (Dubos, 1963)

DA (e el Ll 50 el 3 sglaial) 488000 £ LS A (Lloyd et al., 1977)
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AMit-) Gahe¥) Gliss ary (e Glealls L) 8o WS cpnt s LS all (oany dyans JUay)

-(Romach et al., 2004
il (S Cligiaa cpa BAEY) A B)Sual) A2l g3 —4

Phelps et al., 1987; Ding and ) las s3s0ae Guiil) 3y il zall 40 223
L3l Gl Sl e Sala (5 3aS adll aay il sl iligine Jasxi 3 L(Lilburn, 1996
s Sy cyan %255 g %255 sle %50 g5t Ll el e Al lauall

.(Dibner etal., 1998) (aull (s 520 Pla o131 ciall 2ae) 4 ceall Al da )

24 53a) Gagall sl o Bliall (il aey mall a0 3 sl Gkl 48 i

%80 Js~1 3 «(Akiba and Murakami, 1995; Ding and Lilburn, 1996) L de L

o) Gaasall 35 %10 (e Jily (il 2ny JY) asll 3 Aaasl] ) Bl el (00 (s

e onlsY) Omesl) DA i) mall 8 dsaall gl Caai e ST J3ad Akl iy
.(Nitsan et al., 1991) eall e Y1 2Ll Zag¥1 (Pla JalS I Sllginds yenll

S (S5 AL HaaeS (ysnally ) Lined) (mpanll Lala hacaa oyfig pll iy

Dibner) ¢3S Klgi a1 13 585 5ST Ty Ly o asiall mall 8 (s sal) aally (45550
mandl Sleall jskag Alal) o Lie Sl andiud 13 3. ST 6K cpalla (et al., 1998
=l osaa b AL (Noble and Ogunyemi, 1989; Anderson et al., 1990) ()Xl
ouls saill Juail (<G aadid Ly ddagiyall (Hydrophobic) ol Za,\Sll saldly il
die Tgai auall $3al gl (Gl umnll Slead) oay 3 slall Al d8lall juadS
@A Cpelaall aead 80 Geaall (e 5508 Gl il saill aay ol s Glanall

.(Dibner et al., 1998) 3.l Apuaall AN sna oy

Asedll Qb ) ye Gaseall dygeal) 3y5all ) Gl days S el (oS il S Ji03S
JEV el GuS Slgine e aulil) gall poll b Tady el Gu) Ailasdl 3jledall 3
Esteban et al., 1991a; Esteban et al., ) xall uS 38 je Gl addl s )
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Glisiaa (e %10 guall ellgins 3 .(1991b; Jeurissen et al., 1991; Noy et al., 1996
Glsine (e %70 Asn pasall (e Loy ¢ail) Gua Al BEN ALY 8 xall LS
Romanoff and Romanoff,1967; ) _uiall axy Js¥1 (7-5) ALY DA il
O BB Jagall sl .(Chamblee et al.,1992; Puvadolpirod et al., 1996

.(Panda et al., 2006) (il 2x; oLl Al s el all il gin

2ead 3 Aadall ¢ laaY) o zeall Gu aliaial & uil) 2y Byilie Calal) ais e Ly
Noy and ) zall (s 8 53 5asall Zyiaall alally Alaiyall ¢ Lall da)\SH il yall Dlgind ¢
Esteban ) zal) (aS sl e 2882 ¢lea¥) ) =all GuS i€ Jinn 3) . (Sklan, 2001
Alaadl aad el 6 o Gl any Glapall 30 o cluhall ¢iyelly (et al., 1991a
oudl) axy Aol 48 51 24 5ad Cegla ) Glapal) g djlie Al mal Galaidl b
(2011 cgpll) 5 (2009 ¢y ls a5c)
s eSS lanall claly Calell ppn @ of 1) (2017 egpall) milis 5 i
s b b il 4 a5l OS5 Lo A daed) A LAl Aladi uly Cmgdae
Calall g laah Ll Ll aad ) laapal) pe 45lie mall G € il ging ol il

Ay Se Ul B 5l Apdaal) L5k cLal

teal Qo A seal) L) a1

elally lal) (o Wglas o)y el aas )il Calally el e Canally Glaasall fag

Moran, 1990; Pinchasov and Noy 1993;) sl A sl A 535 delu 36-24 5ad
il el 8 3yledll s3a5 ¢(NOy and Sklan, 1998a; Juul-Madsen et al., 2004
Sklan) Lalbidels JU§ 0.17- 0.14 Gu pasall G5 pmiiy 3 bl o) ge Tk
die (35l At b o L) e Bl Al 36l mlass) of ) 23Lsy L (and Noy, 2000
&V Jsasl & 5l a5 (2009 (Luls asie) delu 48 5 24 sadl Cilall s ,als
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il 8 3gagall o lall B oaless) Aais Caldailly algadl Glianall (ajed 3 ¢ Lalls Calall
.(Pinchasov and Noy, 1994) ialiy) se Sl cibse aaliiy W japlll sall it
Qs Ol 433 a5 Calally el 8 5agasal) 28130 bl Gliapal) slasiu) ye L
Noy and) ¢baldl sy s, ((Noy et al., 2001) dcls 48 Pa g 11 Jlss alayy awsall
sl oda oK1y anall (35 8 AL 53L) L)) a5 Cilall Sud) Jsual) of (SKlan, 1998
Oe oSl Gl andsy gaill rnd Saal) g 4dly eadly Ul a3 pe Bydivee iind
Aaslue Pa o Ly clae el G ligine (e Balinnls Calal) o Sud) sl Pla

-(Noy and Sklan, 1998b) 4 gxall 5Ll jelai & 3,Suall dy2al)

conll) sandl e I o) PIA Leiys salyys Glanall sai 8 5)Suall 43l 2ol
A ) Cpanl) dalye DA i 5 o geall 3550 5230 8 Lla) 355 Lesf LS (2011
Jusaill Jalea (a3 8 lays0 ) 23LsYL . (Henderson et al., 2008) Gysuil) ac sa Jin
Wijtten ) glawall jee o IV ALY & Gaiill Au (il g ¢ dlaill Au adys ¢ ilal)
(2017 «gx) 5 (et al., 2008

o) (Cengiz et al., 2012; Hollemans et al., 2018a) <iluly ciauagl <l
Calal) Dy amall (s Sun o Jundl s Jaxd 8300 Gadill 3ny leapeall 8S0all 23l
e ga sl 13 ey (il ey dele 36 33d Glanall Calall ain 5al ae Dlie

sy 28

sl e et Bp8la Gl 2y leasall 3%l 3l o ) Zpaal) cluball s

el e diels 72 sad aypeaill Cumpet A Glanall ge dilie Ly 14 jee s )

o Lally Calall gl s S leanall G daagly clianall vie saill Aa Taaon A1 3535 (1

Jalae (3 Agiia ety ¢ yanll (a bl gomn) Dles Jin (Al ey D2y Gl 2y 3550a
-(Hollemans et al., 2018b) Gaseill yae Ja ilall Lelygas
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tldand) Slgad) gad Bl Lkl LAK-2

el 208l ma (laddy o el day B)Saall Alajall (A adige Llaall Cadll gas 55y

Lliaall LYY ans 0L DUA (e (il) 2my cDLaall gl Gaasy . (Mozdziak et al.,1994)
33L) ae oalyi 333 028 (Remignon et al., 1995) lasxe & ol Aams Ly Jyas
oy Calll 8 Sl sagmsall (sl (PIA (e Eni Y A il Call g55l) menll 408
oaeall S AL o8 Cuaas 3) . (Stockdale and Holtzer, 1961) o) alusy) dulec
O daa ially el ABLL) LAY aae & L) Jlaa) a0 DA e Liasll call g5l
McFarland, 1999; Goldring etal., 2002;) JLuanll call 3850 ¢ Lially Liaall call) 2ae

-(Morgan and Partridge, 2003

selally sl e dbladl WA (apany a6 5Sa) 43l o cluhal) Caca

Campion, 1984; ) dliasd) GLIYI & 2LVl & e s «(Halevy et al., 2000) asills
coaly JS8 AL DAY B aaliy exdl (e gsad ae oSU5 (Merly et al., 1998
Gl S (s5ise by (il ay oy geaill Glasall (2923 Ol -(Halevyetal., 2001)
Mozdziak et al.,) LaY sl 4ali e .(Yaman et al., 2000) aall cDlae
(s5inan alidily AL LAY Csal (e Bafie Slisiue ) (53% plasall mpeai o (2002
ie aall) 353 Grliasl g o Lianll (ol gaid syl jacaal) IS5 o3 Lol aludsy|
S Jlavall gan X (Vieira and Moran, 1999b; Halevy et al., 2000) G suil
Lo 13 LU Adall Ladl) 2Laay) b Laliasl (uiall ey Zglal) 2Lalal) o 8 AT aslg
Mozdziak et al., 2002; Halevy ) (il 2z yilae JS& e ) lapall ae )
ALl DAY Lsall AL apiss 8 Gl aey 5)Seall 3l ik 8 Y L (et al., 2003

.(Pophal et al., 2004) 4.5l 3ae led (& aslll 35350 2aa 3 fas age

sl 8 Ll gy (il aay Aol 72 2a) Glaapall aygeai of ciluhl) Cina s
Bydic ey il Call mpe adiba g la) DA (e lld Jan gl raialy IS8y jaall cdliae
£33 (e 2al a s ey AbLudl LA Ll (midsy WIS . (Moore et al., 2005) il axy oL
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CalS e 13a (&1 Calall g aas i Glanall die dgpdal) <illad JaLsil) 138 3gmys ¢ sasill
Mozdziak et al., 2002; Halevy et al., 2003; ) <daall sai A ALl SLudl) el
-(Moore et al., 2005

o Alhe J%e IS8 i ) pleapall G585 ) (2009 cuplls i) sy i

iy all C e daaig Al Cilyidise (A Gl (e delu 48 2y cude ) Glaal

yanll Go IS o) DA saill b dsaly Lloadl Laad 5Saal) 4pdaills L334 Dl
.(Halevy et al., 2000) Gisuill joe & sauall aall o Juadl,

Ol Haads Jal&l ) 3)0 aladiuds Z8lall juad 5Slall alaanly o WS

.(Prabakar et al., 2015) adlly jacall aal AL duw cpaad A 50 3)Sual) 2l &

tSlal) Jlgadl B 5sual) dpiaal) pilk-lag

iy Aall sl Aoy A plandl (liana 8 eladl jleall s Ly

Jnl Taas ddls Gleanall yae o (oY) Al QL) 05S50 ¢ puill amy Lo Ala )

axmg Jd pard) 8 L) Lo ol ol saliaall alaa) (e 40 Sl 41 de il
-(Lillehoj and Lillehoj, 2000)

(Fabricius bursa) (uswiayé Cha 2 sdall vie Ll 20530 de bl s3ea Juam
oVl alaall iy Jlaall o Jicwd Zygll) Lelid) lacY) Wl L (Thymus) sl sa
& (Harder gland) Lols 3038 (pally dagiyall G ¢ Jalaall o Laally ddasiyall 435laall
Gt ol (a1 lan s demilall alaal ¢ Lsally agipall daaly alaal) Caysal
clalaly sl gyl Jio Asamgll UL Aagyall Gylaalll Aans) Lialy (Aluliill ¢ LiaeYl,
& (Meckel’s diverticulum) S sdics cnyse¥I 3505 (Peyer’s patches) b
s oo Ll deliall eliael cabiany Lalally Jadiyel) (sohalll el ) Fila) oo laaY)
Hedge) daaalll LA jalsaly colacaiveall Jiiusal) lall adl s cand Wil 25610l 30 5 (pandy lé
.(etal., 1982; Lillehoj and Lillehoj, 2000
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Ay dolial) o Blial) B (il ey §Seal) L Apaaf .1

(e sl BN aaliy 3ydle (uddl) azy Glanall Calall anafi & g hul) ()

Gl () (2011 ¢ gpll) 48 55 sall (Apabuadl) 23aY) Zpelial) Do)y idiall meall iy gina
Aol Cag Rl g cdiall Ao lia) lgiday o Jailad alual) o3 Jaad gleasall 35Sl
B A€ delie JC8 O plianal) apbiind s £l duelie dlaal JC0 g 18 Ry

.(Dibner et al., 1998)
t S lal) Jlgad) & adll any 5yl L3l 50 .2

= Aslaalll LAY 3638 adl) 3yl e Caldall J5li (e lanall aie aie
O3 s 8 g asall s Liall J e A lalad) Ay GeY) 8 Ugadlse jlexiul
) il i) ST 1Y caihall e AW Glianall aie 4l I ey

O Oloapall Bl adll cla i) Ll S5y Glinuyl gelad) oLkl Jaas

.(Dibner et al., 1998) las dgllly 45Ul Ll

225 e liall LAY IS5 cililee (g0 808 BaeS o il leall anliall ail) bty
253 (g5 mm Shaw s SI Jsls ol QIS L jacadS Sl Coll ) o lias el
e Ll DAY Laolal) JLd¥) llee JaY Loady edglaall) WAL 4501 558 el (lasal
T lapall 55l L3l e A3l e liad) Sleall ity Alaipe T EDE aag 3

: 4 (Dibner et al., 1998) lasas (sl

Agslaalll ¢ laclyl ek 8 5)Suall Ay aelus—1
cldaally Liiall 2 lals cilsapell cilysiuse 8 A dlell A dalal an & yals gy -2

ADAY o2 Ll 4y g peall (5,aY) A i)
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o as ceLadyl 84 wlie Joai i epny o il 35 a5y Sadll A3 a3 33
ialll LAY dals ¢ oLl jleall msaig LAY bl 405 ila il
gl
< 5S Aaal Ll de e 24 gl 5,Sull 4,3 i (Bhanja et al., 2010) i g
3 Al AL S ssine o DBl Capeay dllds e liall slualls LAY sais il
atlis Aol 24 3aaly uidll aey jailie IS5 Agilal) ALala) apis o ) agiusly il el
O Adhaidl 8 Al ol (s die (P<0.05) digies ypemn (gold oolia Jad o) Laniss 4
Sdele 24 Uy casla A Ghanall xe dilie Glanall 238 83l b gyl Gl xua]
Sl 8 5 Saal) 0 Cuaalis SIS clapee e el 24 Jof A6 e alsa lgd a2 A
eha) vie lanall v LAl delial) (griue Gpuad Jlls Lo liall slua¥ls LAY )l
L a8 3l Glanall cyelily . aall L saliaal) alual) ad dagliey gseall Galgll aia Lasl
e AL Rl olie Jad 3y Juadl A1 2sall (e Walsine o il iy 66)Sae A3

Mapee (e Aol 24 ol Ciagla Al Glanall

Olanall 4kl ALl a8 ,alll o) (Juul-Madsen et al., 2004) 2y LS

S Ll oams ¢ Saall 5l s salys delial b ) s of (Se il Eioa

el die alell eldY1 i

5Seall Al (il lay))
LSl A cdie leagyd amyg ) Jah AaY) sk gae a3 ) Jelsall aal
Sleall )8 ) A8l . cpiad) Al skt b gy peially Gull) (i JAkS B3 gasall 43131
pdial) Calall 833 gm 90 Dlifig g GlyySu (e 40131 QL Sall aizaa B Glavall Mo aagll
I A DAl (el 3 il 213 e salind) e Glasall 5,08 Ly Ll
Gl smy Glaasall 35Sl L3 Gy AL oo BSed) L3l bl aal Jaly Ll
Jpdl s e a5 ) (In Ovo Feeding) gandl & 41 4,33, (Early Feeding)
(uadall anll Cpima (e byalio Aage b il el QeS8 dee )l Jillaalls dydaall
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el 8 saill paisalls i) Sl Cpeatl) g als ¢ gaill b aabas of Saall (g Al
-(Uni and Ferket, 2004) 7,4l aal)

sy A Glelal P sl avall G35 53a 8 il aey Glanall il oLl 406

G sf adh oLl L add Sl Glanall ol 8 jexy gsina (38 (ol Jaadly ol il ) (il
oo OS5 cme o Gl ol 13 (S Sl 21320 Glanall Jolo die Wl oLl W addy Al
Gueill jae (S yaiey B Gdlly Al il Bk g ld Gl 2y Ldaal) Bl
axc Ll (Noy and Sklan, 2004) luhall saal & o<1 . (Tabeidian et al., 2016)
8)Saall 2xil) (e ddlidall (Gyall 028 (0 Al 3o LSl iyl Guand (4 4y gima (3958 290

.S A

aglall 48 Jiladdl (In Ovo Feeding) zoill il cuadill (andl gia ()

e 45800 s leaY) okt 8 aali canl) (ma g Lagy (17-5) e die siaY) el
A 5aY) %33 390y Ll Amdandl dalisally Aypaall GLEN Jodag piape 53l DA
Otha and ) Wl a; .(Tako et al., 2004) 5Sull HleeYL alaiad) LLE o cla
Jlad) (mey cradd) il (my cis DA (e 1Y L3 o L) Lad (Kidd, 2001
e gai Japit DA (g0 pabaial) 8 las il Bl 3812 6 gaad )
Aoy b3Sl Al daal (2011 copall) G a5 lgd adad) Jalial) sy 4y el
24 324) lgapsial o (lana pe Liilie die il aey bl asll (A mall GaS paliaidl
Gslosal) Gl JY) 5l g il Adlal) ALY e it ) Glaasall culaey L il 22 de L
& U Glasall ae B5jlie S gad) Bles B o (s Tausie Juail Ll aey 5yl
L oLl deelall Jillad) e cudéd ) lasall g Loy delu 24 5ad eyl
530 Algd die g pall _elaill Calall alaiuly Thas 48Ul Glapall 3 Sl 4l ey Gl
CiligSa ra Gl 5alia) A (e Lalin) 50 WSH lpiine b Lulaal 13 a5 42 yeny 451

bt 5Kl Bl o Jaagl WS L diaad) Sleadls gsrall ganadl leall jskais mall (S
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e e I ALY 8 Eald (8 gt Ay el ilan dus Juadl dle Jysat Jalas

Obanall ellly Cilell ai (el 35ty 5,88 3ihk 5,a) Y1 & i) s
@aly slall Laaia (SLb AW 3 (mll pms Dl a3 PIA e AulEEl) e
Jals laaals oW eldly Calall ) Jsash) (o Loyt 2dlill (leanall (Sai Cuay (Calall

(Keefe, 2015) il glha ) Clompeall Jis iy el Aee JaSiuds Ly il

Ji ddee o Al )l lblal) o 5l A3l Bpaa 380 G (e
Bha e ol Cilagie IS L Gas O S plaall ) e anlill sl gl (& Gl
ol planall uadi ) (ddlally dgdail) L3 A e ¢ sagy Ganll pudasy Cums gty dash)y
1 Cluhall gaa) i jdly ccplially Cllaadl () 55l aay ity (aga JSy
.(Brockotter, 2014) sl (s Js¥) asdll 3 Gliapall dalall Alall 3 ot ) & guasal
) SOl dalgan a3 P (e ol (any (8 4il) illaa sk o5 Al §) g
o il Gl Sl L) Jif 3 caplaall ()l (3 A0 o e S Aaie ol
Spilie aatiy il ) Gleapall L apull Gl Gypan diey o(19-18) sl o)
-(Hatchability.com, 2017) (& s lasall 8L Ul o0 ccylially callad) )
LY (8 sl A (mliasl b it Al BB e e gena S0l A3 (e gl N3¢
AN sl et by JoV) gl (8 Gleasall Al Gigl 8 sal) ) dBla) ¢ oY)
GBasadl) i

s -Oanall 5l 40 Alee b aelis L@ Aaee dgle bl (age )
leal) Bilias ¢ yaad) o (I ALY b Glapal) cilalial (o5 Ll Al ALl e bl
Lpaal 5 (%25 53 sliig %2.5 GliahlS) %5 sy daled) Msalls %50 Gy oLl
Al My dlall ALalal pe oLl 3o 8 Lyl (DA (e Apil) Zalill e cillalal) 238
Ji paldl & Sy Al Jab b (mall mms Al CD 8 cdlseu Lealaiin
(2017 «udll) paladl J) plasall
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b hapall clals Calall 2@ dpaa] ) 3)Seall 300 2Ll Gkl apen i
Gasnil) ac e S Leadli paind o8 dpeal (e cle L) s3] W ¢ San iy g pulys Ay

5 ySaal) A3l 8 Ldled) Lnlall L0030l ciligSal) L gi pili-luals

Yang) Gaaliy) s ) cpat 8 Lage s pdl) Fpan leanall 5%l £330 (5053

Lilall Ul e Glanall 32l (o V) (2017 «gpall ;2011 ¢gyl) 5 (et al., 2009
.(Batal and Parsons, 2002) ssxall Sleall gadagll Holaill JWS) o Casss Sl yiiay
A0 lisSall e 3yilie Gail) day lanall Lol dalall cllalil) ggiad o sy Sl

.(Garcia et al., 2006) idle 3SI5y dpslu!

SV a5 planall sba e IV cleludl  daaal) Gl o ) cluhall s
e i Al Bae Alids 480l LelnlSa) (e Bl Sl cled  JGal) sl guadl) sl
Ailaall sl Al duilal) UL aawd L (Wertelecki and Jamroz, 2000) (s sl
JLal) s cbasall Tl el und ¢ ulls U (e ol ginay (3l L L
(Nitsan et al., 1991) iy .(Dibner et al., 1998) slall i & saill Juad)) Leal
Canney 35 3Ll e Y1 ALY 8 Lo mitie ()65 400080 il Sl amt Jalaa o
Slall) aa gl S mall (€ aliaial 520 b \gide 6 A1 dpanagl) ciladady) 385 alids)
Ladlal) lalal) 4 Adial) b &l e (mia ) (Jamroz and Wertelecki, 1998)
Olanall 405 8 dadlaad) o ) LTy crall Gu aliaial Al ga U 1391 ALY 8 dasial)
bl Gany s 8 eall e (V) ALY 8 28Ul oyl dpie dile cilhlh e
o3 el G o LWL 38Y) Cang adly - () ALY (Gl s p i) MLy daal
sins Daseall (135 e %10 Lyjis Jiay 58 colapall 451380 Glalin¥) e U site Lot lise
Vieiraand Moran,) seall ;e sV asall (i saall aaling 3 0y 5l (00 %43 Jlsa e
-(1999a
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coSaal) 4wl hlala 8 A0l Sl (sginey Bl ) cludl il Cuilil)

e A anlal oxaly 5l L3l clals 8 380 adl) ) 5ygpin o Sl g
omel Slead) o sa (gialill 4 Calisg o 3 eV (S g Al il ad) b AalLa
Dghll die sl ga LS 4013l algall aagd dudada o) 3 WSIL Gl (el s Jlanall die
5SS s ¢l ol A8l jlan il 2o A Slge aaS e A L5 cyae SV

8)Saall L8 B ) eaally cung ) Asaai -1
) DA Glapall Lexiall 4l cllalal)l 8 26050 Gl s L8k )
Cipal Al cluhall sas) i e &Y jslall xe 4o dilise il ] eall (e J4Y)
Dlgind o Taagdl il 2y JV) o) DA ddlall Gl Glie ssine il Jsa
LAl s A8l 5ol dies chaiiie ALlal) A8l )68 Laie day Y Gilall (e Glapal
o Ladl a5 4l o3a 35 ((Noy and Sklan, 2002) Suls Cilal) Diginl (misy Ll

Ayl se Sl Clpdine cund ol %4 (e ST ysaall e Llall Aalal) (gina 5L

Marchaim) syl (udall aay e Wil Gald JS 5 a0 S ama Glasall ks

A8 alSaall 508 (o a5 Alall ALY Y s S Al (o LS (and Kulka, 1967
a8 Wl Lgsy Whd e u3 Al il 4 G cade DA e gl leall

sl ypual S prativs il (i Jilsadly sl o Lo sliieYly loaall aysaa
.(Duke, 1994) &S\l ()3 (po i) Lea 35l

Lo ooy 4] dilall HuaeS ubed OS5 aall dagall Alajall 8 (o geall sty
a5 KU1 aagd LU cladatl) o) LS ¢l die hhamgnSI e salia) ) Jealy
05 ama Loy ¢ ptill vie Jaall Bala )5S0 dpacagl) 3Ll jlan jue gy KU Jas 4401

.(Dibner et al., 1998) L (misic (ssiumar ;55
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el a3 pa e L) cAgmia () aad (8 Uyaa Audlil) Glapall 3,8 ¢

sdings i) ey 21 asd) 8 %89 U 4 asdl 8 %82 (e Aidall (mgenl) aimp sl

ShalsSl aalaily Sl Ll adasly ehicall #3 agag et s dabie o lgaan

& Gothaall JSAIL 3yskiie e alsad) o2 yiixis Ll lly ddadipel)l Apaall asealls
.(Noy and Sklan, 1995) sl ama 8 Lle fiss Lee clias 28l (lapal

() gsad) 8 Al anal) ()5 b Ul Ldlall 21121 8 caall 4S50l i )
@ Lo ) A8 el cadl) 35 sal) o ) el sase Glaby o e 2l e
Leeson et al., 1996; Plavnik et al., ) hee ,SY1 gl sie sl il 852y
led sl Lonsiy Bty Le ol 7 e e Al €55 o ) L byl 0 (1997
el Jilaad) 8 .(Noy and Sklan, 2002) deiall dlell 3klall 5 caall 5al) ae iy o
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Abstract:

Three experiments were conducted to study the effect of enriched technically
modified diets with ingredients of high nutritional values on some
performance parameters and immunity in newly hatched broiler chicks.

Experiment 1.

It was a digestion balance experiment. One hundred and five broiler chicks,
hatched at the same time, were distributed into 7 groups and each one was
further divided into 3 subgroups to obtain 3 replicates of 5 chicks each. The
chicks of different groups were fed different diets enriched with ingredients
of high nutritional values. 5% glycerin, 5% sunflower oil, 5% corn starch, 5%
skimmed milk powder, 5% whole egg powder or 5% casein powder. One diet
without any enrichment was used as control one. All these diets contained the
same nutritional values and were fed to chicks ad-libitum until the end of the
experiment, which lasted 7 days.

The results showed that using 5% glycerin adding to the diet increased
(P<0.05) the apparent (AME) and true metabolisable energy (TME). The use
of 5% whole egg powder or 5% skimmed milk powder significantly increased
(P<0.01) protein digestion index. The results also demonstrated a decrease in
protein digestion index in the diet containing 5% casein powder, compared to
control one. On the other hand, using 5% glycerin or 5% sunflower oil in the
diets increased (P<0.05) the length of duodenum.

Experiment 2:
In this experiment, seven technically modified diets containing 5% food gels
(2.5% carrageenan and 2.5% corn starch) and 50% water were formulated and
the same enrichment ingredients used in the first experiment were also used
in these diets, but 5% sucrose was used instead of corn starch in the diet
containing 5% of this last ingredient.
Nine samples of 25g each from all diets were taken, grouped in three and
stored at temperature of 4, 25 or 38°C. All samples were kept for one week at
the three temperature levels. After storage for 3 or 7 days, humidity in these
samples was estimated and bacteria and fungi were counted.
The results demonstrated that all diets preserved water when stored at
different temperature levels, for either 3 or 7 days, and no effect on bacterial
count was observed, but using 5% sucrose in the diet increased (P<0.05)
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fungal count, when the samples were stored for 3 days at 25°C. In contrast,
the use of 5% sunflower oil in the diet reduced fungal count (P<0.05), when
samples of this diet stored for 3 days at 25°C.

Experiment 3:

Depending on results of the first and second experiment, third experiment was
conducted, using 300 chicks distributed into five groups. Four technically
modified diets were formulated and containing different enrichment
ingredients, 5% glycerin or 5% whole egg powder or 5% glycerin + 5% whole
egg powder, but one diet containing no enrichment ingredients was used as
control. The 4 diets were fed to the chicks of 4 groups for 24 hours in hatchery,
immediately after hatching, and chicks of one group were fastened without
any feed or water for 24 hours. Chicks of the five groups were sent to the
experiment site and all fed on a commercial diet usually used for broilers. In
addition water was provided to all chicks.

The results showed that feeding chicks early on technically modified diets,
increased (P<0.01) chicks’ weight during the first 24 hours after hatching, and
this increase continued until the end of first week of life, compared to chicks
which were fastened for 24 hours after hatching. Chicks fed on diet containing
5% glycerin showed the best weight. At 42 days, live body weights of the
broilers fed technically modified diet with no enrichments was improved
(P<0.01), compared to body weight of the broilers initially fastened for 24
hours after hatching. However, no effect of the enrichment ingredients on live
body weight at 42 days of age was observed.

Using technically modified diets hastened yolk sac absorption and increased
neonatal antibodies against newcastle disease in chicks’ blood, compared to
chicks fastened for 24 hours after hatching, particularly when the diet used
was containing glycerin, whereas the use of glycerin or whole egg powder in
technically modified diet role in raising the level of antibodies in blood serum
which resulting from given live vaccine to Newcastle disease, after one week
from vaccination.

It was concluded from the results of these 3 experiments, that it is possible to
enrich technically modified diets with glycerin or whole egg powder to
provide water and the nutritional requirements of broiler chicks, immediately
after hatching. It was also found that using a technically modified diet to fed
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chicks in the hatchery and during transportation to the poultry house,
improved production performance of broilers, especially live body weight,
but only at first week of age. Further more, these diets hastened the absorption
of yolk sac contents and improved maternal immunity, which contributed to
the development of the immune system's response to against Newcastle
disease virus.

Key words:

Early feeding — Newly hatched chicks — Technically modified diet — feed
ingredients — glycerin — sucrose — milk powder — egg powder — casein
powder — Production performance — maternal immunity.
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