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shaal) B4 Ay dudal) clllaial) 11
i s (Heuze ef al, 2017b) cuusy el €Y1 clillindll S5 5

slall ) clail) 2 laaY dajall Alajally il Jing deh3l o Llaall B3 cils lisy telall -
oans Lagy 15 img Slas¥) J Laga 15 o Dlie)
sl g Q) (g A e el il lgdl) shiall 31 2D le USE tBely) -
Lgans 0338 (rasll sl sai aam Ll o8 dshll ledl 3hlie b Ll L (gyadl
Sl o anf a5 A sk (g DAY i (e Bhall Gilas (e cilall Clalial (il tgall -
b Akl Ly 010 5 by Z Y skl %68 agaas g4 53 il bl
$Nss ShAl (golgs Rl Jge Apgensll bV 8 3sas dde )l Aual) alY) Lgals sAl) -
Asgilly Coyual) Bamg Lslally Anslall (e Al A8 diad Auilaia (¥ (365 o Judadag - Ala
Cun A3l dueal BaenY) AliaYy saill 5538 Joha 8 il Ll Laily Lo a9l (b 55 Y dageadlls
Al u5ig ol 104 Jlsies aulaal) el g 508
dygu b shhall B Al 2-1
donre) \gualily (sl oyal) il & ehiall 5L deg)iall (b1 Al (1) &) dsaaldl oy

(2021 dadassl



1(2021-2012) 5580 N4 dijsm b shinall 1) Ay il Aaluna (1) Js2a

goenall d= Lgye sl

4kl zay) dalee | 24D | dslee 4kl dalie

2/es (B) | (Usa) | afes | (Ubsy) 2/¢s (Ltsa) el
4278 | 257684 | 60234 649 8 4279 60226 2012
3647 | 109145 | 29927 | 2955 4 3647 29923 2013
2725 67080 | 24620 | 2698 6 2725 24614 2014
2654 89128 | 33584 | 1200 5 2654 33579 2015
4490 79348 17670 900 8 4492 17662 2016
3364 91853 | 27304 | 2100 14 3365 27290 2017
3733 101349 | 27147 | 1100 8 3734 27139 2018
3829 | 215309 | 56231 | 1375 8 3829 56223 2019
4505 | 226987 | 50393 | 1522 23 4506 50370 2020
5409 | 309841 | 57286 | 1451 31 5411 57255 2021

(2021 dahasll & 10) :adl!

(LSa)de 5 ) 3all Adlaa) s liaall/(opka) Aunlusy=alal

shial) 53 e g dals 3-1

~2008) P Godacssll Lgiaalioe s cualy 385 ¢ Kl ay dac)y 31 iyl Al () 8 ehaal) 3,30 3
N2 Ogle 342 Aainy Gh1618000 4uSe duely3ll wlajlsll dad Maa) 0 %9.4 Jiss (2010
Msal) ydiaal o Aysus aaiad Crm Y ALY Lghe abial) daall aadid (2013 caBlajy Gueall)

Lol g Usal daldy 7 LiaY ] aaa (e %90 L Jast dauaiy duilal

sl Ly Uik /1410317 2018-2009 55l DUs ehivall 5,3 o Aol (gyiaal) Y] Jawssia &Ly

g b 7 Lia ALY U cehiall I (ga ol il 1900/ s Aedl) (ginad) alie¥ly HaY] o Uad oz Lo



2ok ls dely 3l 5))y0) it % 10 ~8 (e Llae Lgie iy g (4l (ypale / 2= 1.5/ jslaciy (53l gl

Ased DA shiall 531 (e 52yseally datnel) Adadll GpaSl mamgs (2) o35 Jsanly -(2022 ¢ ey

H(oh ll) shiaal) 53 aptaly g W aas (2) Jgaad)
2019 2018 2017 2011 2010 alall
gl
215.3 | 101.3 | 91.9 | 298.4 | 133.1 ) aas
801 870.3 833.5 1688 1918.7 i) ana
1016.3 971.6 925.4 1986 2051.8 & sanal)

Al

(2020 «dilasy!) desenall) 1 jradll

calsdll clblds LB olduall 8,30 Jily : Ll

) 5350 Auall) Al 8 Lageads clgilatial allad) @Blgna) alis A oalsal) delia 3 sall

A (o Ladall Calall Sge of ealsll (e gl lll aag Laladl Slsally MY el (e 23

Cligall o3 e allally el (g Sgmil) g Ll 52y Ml Lt (S Y cLigaal) Jsb 0S5 < clyieal

Al DY) Gligia lathe L 850 Lee ((Fama and French, 2015) Zadlall aseall s Lol

OsS3 3 L Aadal) e g Lalil) (DY) G mgas Suall Gl ey DY) LS 8 Llae Aalial)

Lol Cun alsll (b i (Glaliall ans (& dals e il o Lgdias oSa ) duilal) Slsal

Bae Gl Hlae ey callaldll 4S5 8 alie <8

gty e B Ajlaill 4603 a5 ualal) dlgall alinal) alasiul) aas,

Joausa Lajils OIS o s cbsie 0S5 o (1
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o) Lyl GO Ldlia yaadll 0060 o (2
Glabiasy 433 jualiall (e lsine @l 3 Ly A3 iad Jon ALIS &) cllia 058 of (3
Ay ks el e O 3 (K1 (Bailey, 2020) 408130 1@l (e 8alawy ] Jazay dudaal)
als e sy Aaliall Abdanl of Afad) 5Shall 5535 5 Gl uen cAaalill Gl e uaall S
ALl dgiled) slgall aladi) & Sl ge d)latll GV plas By o

Caleall clhls A Jalad) aladi) classa 1-2
(Ravindran, 2013) s uilsall (e 23as calsall Gllalan Bl aladsin) aaany

1dggil) clgal)

el LS i (ol pae ) oot -1

A1l paliell e lalginag WS e Gilagleal) dngasna =2

L) e Ml Lalgine =3

Ll salias (delse) dale 3529 —4

(Bdla) 3885 Jaas L) a8lie DSe ) dslall =5

tAaidl) ilgall —a

L2 auge Plag Bagane il il —1

L5l Lgeailad =2

(psand) A5 Caniall) dallaall 5 / 5 ppiall 4] e CDlalaal) (and Lginls =3

Glgiag L8030 jealiall e dhad) dlgal)l € maail LU lga¥y Jiliaglly Eagall Zpagana —4
galel) Sllalal) b Lgises

sdaalaiiy g dus LaiaY) cuilsadl —<

(Fedliall) LU o132S Lgaladna) —1
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i) peiSa ) @AY Jpalaall d3lhe dmidiall Wlead s WHES) ce Cpehiall 2l =2
(DA s o)
Ssiuna o) Laall G xe Aijlae Al paleal) (e 3gaaall lalgine of A8l 5ang 44< -3
(ila)) Jana
alled) 4dSs —4
calsdl) clhld b ohiall B Jily bl 2-2
gl 1-2-2

sl 1-1-2-2

el Casliting Alsiaall Ball @3 Glhliall & Lagiads Lehy 3l ililgpal) L35 Gy Wle pedl) g5
O Blelye ag calsdl) @illald 8 aaladial ie s L clailly (Crude protein) lall ¢pg ) ¢ olgina
<Ly (Non-starch polysaccharides) disadd) saseiall GlbySally ehiall 53 (o Aol olgins
O dlsina o)) WS L laanall il acagll 246 (B alasy (B-glucans) ¢lSsla b agass (45 Jlsa)
iy o s Y QI cehiall 553 e i Jiaill ALY A8l pgaallSlg & 2 o alisalindlly ¢l
dgiled) wllalal) Y B-glucanases asl dilia) oy - (gAY gl ae Labidia Laily 48Uall ainy jaaaS
%15 G daill adsig Jg¥) Aasalls %3 szl lalis dises (Ko lhaie elaad) dag 3l Jaliid

.(Jacob and Pescatore, 2012) alull # sl cllals, %20 Js Locdll ad) (Sarg 2061 Jalyall

il 2-1-2-2

Lspsl i) allell (ge Lises elial (3 oalsal) Blel 3 Jall ALG) A8Ual Lty Dacas el ey
Ol (e (el (s5isa o ailsinly el Gacing Aa DU ilaeslly shiall 530 55 e Cass o(Llljaay

G Aalain) viey oliil) (e ddlle daws Ao madll (sinag - ehpall 8,30 A3jlae S8 4l oK1y (CP) Hlal)
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Ssinag of Lua) dilia) i G chacall )3 e JB Bl e slgine Of Blehe Gang oz laall cillals
Ol T el e Ji Gligine Lo
Jal e Xylanases Lasads cladall) alasinl i coalsall clals 3 ddle @ilgine deladin) vie
oSar laslatl) ddlial die g elaa¥ L A81380 ALY dag3l ) 25 ) (NSP) (e Lllad) il giasal) aiass
.(McNab, 1996) claasa (50 (30 dnlaiind
LOlseall A5 dalatind (e amy oal) Ghgll sl o3 435S Sl ae atdli oK
dad)) 5 3-1-2-2
ansi . aloall Cdlel 8 A8l ity HaadS madl) ol chiaal) 53 Lo shliadl e aaed) 3 axdis
& Aalad) Ll e el 4l (GA (ulil e Lalginay hsl Sl e 2l dabid gleil ) il
Slobally) Ly (i) (aleal) acms Jalee aliaily cCalall Joln Jane aldilS galsall 3
Jyee ral gl cuilS LalS laguay EY) 038 lajig - Jisaill AL A8l Lad (addg ciaalell
ehivall 5 (ya S8 JBGEHI (e olgina O b L Bledie camy Galsal) el 8 dagd ) )31 aladial e
Ly g (92 gl gl IS e ol el amn Jalas o ) Cal o L) dila)  ry i
Aol LY palea¥) st ity gl (e lalgine CDEAY Lellaatial die olaN 1y (ayall e 2kl
Ll shyal) 5,3 Jae Jad of ulil) Zabaiall Lasd )l 53 balail (and Sar il ) 5)LEY) aoing

.(Gualtieri and Rapaccini, 1990)
Oleddl 4-1-2-2

N2y g sl Jlad i allad) (e 53U 3hliall L sale &) 55 3all Jaa ) usand) (e ey
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LY Glsine £ 18)) G o) gloil auas o Jiall AL B e $0aS B e (gging

.(Scholey et al., 2020) Ll wlaldll ) glucanases

oaall 5-1-2-2
G‘uﬂ\ s ‘SJAS\ ue'.'a)h h.u..\ai‘ Q&h @b-.i 2-2-2

L lganl)
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cA G

Al caps 1-3
o)) ) dualadll 238 (ja ey .POBCEEE Lbinill Akl ) iy ade on @l oo Blae A
madll el il e i Jseane Gl 030 ey e Dlaadl U diw 2700 e @llyg ol
(2022 caDlas cruad) slanll 5y yuedlly ehall 5,35 5,Y1;
D9l ) el ate Cilial g5 Cun i) cilially gty Lad calias ) Qs e el 4l
i) Cilall 2y 58l
(Panicum miliaceum) UL aeuly (Proso millet) g3 Al g8 Ljsw g @ il
(Cishan) sluss 8 asliiad &5 a4l (i (g8 dds DA e eDlaall U8 4 8000 Mo 3 Caje (53l
L pols Jacsg¥1 (35 2iglly Lissy (e IS 3 G Ll o calad) and Ll @l ual) Gyd Jlas
.(Luetal., 2009)
2 ) a9 ol e i 1.5-1.2 ) delisy) oy cansiia i G Blie 53 ol il
Ayady dgliia Aaseer Byl Jead S depiia gl A (Ailghacd Gliad) ((Lyon et al.,2008) L
S590 (AN Akl cadall)
-(Plantae) il :4<las
.(Magnoliophyta) &l il tdues ol aud
(Liliopsida) aal dulal :Ciia
.(Cyperales) &bl :da,
.(Poaceae) bl :dliqd
-(Panicum) caall @ puia

Panicum miliaceum L : _alall au)
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Ol deeliy glian Bsa @l oo Hle Ll Gyl Jldd)l ge daas agiie oo Ble )Y
DA (e Lagn 20-16 xn Bale dopendl) A yall JaiS5 LA ggany Tty slpen ) shia gl sliay dihids
iy Aninpal) Bl lass Lo an ) jeall 858l o3 (K1 )l duall la3Y 5 25720 & Gas
Ciglly celpad @ladly 3hs¥) (A5 gl maai vies 4530720 s sl s A Y (e 8538

-(Kaume, 2006) 715 — 14 _odll & dushyll duns a1ls Lavie Al alasd JE

(oA dilal  2-3

335l crea s el g oalalll o Tl lagily Calia) oda aal (e ccalia] e aaall AN

(432 1) ABYI wld JIKEY) 8 daiagal) (Saxena et al., 2018)
Pearl Millet (¢3!l cAaa1-2-3

Pennisetum Typhoides fgalall auY)

Bulrush Millet :z5Lal auY)

Sy cxigll (Ll taie)); (3o

Al calal)l Flall @l shlidl ach) Sa

ol 500-200 et HUae¥) Jana gl s 8,5l

GHI Ca (1) Jeib

.(Amadou et al., 2013) Lulle gg)3all A aan (50 %40 <
Al (S Lea (gpumal A sana 2875 goped) saill e Alal) 408 (el o) aled (S g3
oplenll) Alle L8138 Ay ¢ gaill asse IS Clia 4-3 e Jaeanll il 138 e slae¥) e

(2012 aDlays



Foxtail Millet il Jd (342-2-3
Setaria Italica :‘?_A,J\ puaY)

Ol A ¢ AV ¢ Uady) sailal) a)

¥
-i Lasisly iglly cyecally Lyl raicl) (3hlia

cbad) (Sdgad) alami g 40)sSll Byjall 4nds

el i aa (2) Jedd

ey AL olual) 3 (ghlially dielyy (Koo

b i) aosan

Finger Millet x.ay) (3a13-2-3

Eleusine Coracana : alall auY!

.Birds food, African Millet :é\.:ﬁ\ ewu\

il gl (e elial tatielyy (3hlie

Aaitipal Bylall cilays 3 shaliall 4l 3 (as

) A (3) Jea

ol Cigin B opdul) DU Dol Cgaal) (e yiinng (8.2 M5 e Ll PH


https://ar.wikipedia.org/wiki/%D8%AC%D9%86%D9%88%D8%A8_%D8%A2%D8%B3%D9%8A%D8%A7
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Proso Millet g3, caM4-2-3

Panicum Miliaceum : oalall s

Common millet, hog millet, :a3L&ll oY)

broom corn, yellow hog, hershey and white

millet.

Lss¥) il (5 Lusys gy Ol i)y Bllie
il gy eslidly LS55 Lygess Bhalls ol b 8 Ly
Jaah Clal) didaies doysen deg)dal) Cilalisal) Cialy Gua
Lalul (LtSa 234) 2020 oo D 5350 ol

oo (2020 (Sl ZUY) dipae) ol 222 Loy

Al jeala dpdas

339 O3 sk (5) Jsa

bl el ghliall aiely (Kag aw 60-30 4lsh
oLed50-200 Al c¥shagll Cun 33gaaal) Akl
oY) 8 i Jaxid 42835 Adgalae §skall 0)sk (55 ¢ ygalally (lgall ¢3S ity

A Gailad 3-3
O shll i o 88 clilall ST e 0 Saag bl 3lse Led pan ) haliall & gall g5

.(Saxena et al., 2018) ils sale 381 1Y sle 38270 L zliny Cus dils 52l ) Leligag dusl

he 9l dcgene s Ciaall 8 el Jshag dabhadl gl dshy ) it
Hidalgo ) syl all 8 Zdl Laliall Cagylall 8 ate)) ) s <IN (Baltensperger et al., 1995)

41,3 PlA e o(Baltensperger, 2002) mailly 5,3 dely) lgd mas o) (S Y Al (et al., 2004


https://ar.wikipedia.org/wiki/%D8%B7%D8%AD%D9%8A%D9%86
https://ar.wikipedia.org/wiki/%D8%A3%D8%B1%D8%B2
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O el A H5h (e Jgeanall daeS o ) BLaYL sl dagleg dllad) hally Giliall Joss e
Lgeadll g Aalal) and 3halially Aladall Jualaall (po ey Adlall Lalid) Cagylall 8 Caganl) 4y
o Jat Lagy 60 Aalllly (Al 5yrmil) ilia 5535 o5ai depunr i LS . (Cisse et al., 2017) dabiial
dss astil Il o %97 O Olaealls 23Y) & (Graybosch and Baltensperger, 2009) <))l
al300-200 (e 5UasY) Jaze @l (McDonough et al., 2000) ddlall s dylaall 3hliall (e allal)
.(Kaume, 2006) saill 558 DDA Sl (50 %40-35 sl ga oS cligins

sl iyl slaall [t (e ot S shliall (8 Al alaialy Jasy dles cCaloall L) cal) Al of
Aol alad) ekl Jualaall duadl e caall ey Ui . (Hanna et al., 2004) Lyhe cNslaa (s
dogiall clehy3l) e a2l ghlidl b Lagad caall (Ko o(Lyon et al., 2008) 4l
Loy 40l enaS dary s o(Das et al., 2019) wadl) sl dpasll 351 Lk e Laliall 8 acluy o
Bagasall 58l (he Adlal) ducall o) LS L 8haYl e aaien V) dgehy 3 Ll 8 Lela ey 130y clgins
slat o lglilia oo Slad Lgialyy Al 8 00K ciligians e Jaliall dala Lgheny Jralaal Ll b
(Saxena et al., cUlgall Cile gy Jualad) b ol dalsic Lalul ey e cdagll o3gl 2
seilly ally Guadll sbie slas e g3 A Al dealadll aaf (e A1 ey @I .2018)
-(Nielsen and Vigil, 2017)

28l 6 8K e b 4 M @hall Galial) Sas] e )8 el el el of ) 5LEY) o
) (e (LS [osnSl) asl b (8Sa e b 3.4 Jigs) ebial) 8,3llg 553 adds ¢ JSa /500
a5 8y allall IS A3l L] Jabian iy galy GUai o )5 Ll V) cadipall Lgblas) N na e
A Jany Lo L J1 2yl 553015 caall Jie (A psaaall Cgaall Joaladd Zaig KU ilacad) of

-(Saxena et al., 2018) allall 3 05l Clblass) (g0 i o Sar 3 Baclsl) Jaalaal) af
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Lalle caa gl 4-3
Hassan et ) Yoied gl B8l e 4] cddlall 250000 anedl s cdalgdl Gaganll o Al e
Al V05 ) chpeat N Gigenll e LESG JiT A sl el £y o) Gus (al, 2021
825) Gawiyl) gl 21l OIS Ly 2010 sl 8 A (e b Gatle 27 s 28 &5 3 celjinall
Allall 33380 diad e ail) Ao (Awika, 2011) 4313 bl b (sl e ol Gsle 440 650
Afadl Cluhall A8 ga Gl ey ooyl Cundly L ALish 55l Liaga Al Ul Bl 45130 aailadg
Ll (Ple] &5 i Bl aall LleS 2018 (Dhe) vigh) & &3 3 agle 5eladlly calon clogleally
oAzl o by Lidl e Gus L (lal) del)lls 22V dakiie U e 2023 ple "gaall Al
Aaals (£1.81) o) AatVL lesiia (1l 275720961 saiy )5 30aS (%96.89) Janas ¢ allal
B 4sd Jgo palus Laiy Ul 3350698 zlil Jeals (%1.18) 1Kiyaly Lk 514248 Mo iy )
.(Chandra et al., 2021) k366112 5 an g i allal) Z Y1 (4 (%0.127) Jana Ayl
CAM L3l Ladl 5-3

dagal) sobiadll e sgd allall (e dilall andy ALY eBaY) A Glady) el L) haae A ey
Al by cliabudlly abeally duaal) Galea¥ly oignll e T Jall slgiaal 2Lyl dalal
Jiall ALGN a8 e Jle dlgine ol lle Jgeanl) &5 ) ddad) 3l UA (e ot -5 ol
(JEal) das Ao egslalll aally 38/6)dlIS 5lS 3450-3300 <l Cum bl 5 )las (S5inan

&S @IS 13350 Jlss Jiall Al gl s ) ehacall 53 ae 43)laally
%16-10 &l 85,0 (wg (Collins et al.,1997; Davis et al.,2003; Hidalgo et al.,2004)
Oe Odigdll (s elgine 2ty L (Cisse et al., 2017) % 9-8.5 e gsins Al shiall 53 xa 45l
il (ssima o 223 .(Egan, 2017) g el Ciiall rms <ig ) e sl (g5ima Gaung AY alas

tsb Lo LS Cpfinldl (med Ty (CP) aladl (yigsall (he Adbiaall )
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-(Akharume et al., 2020) %16-9.49 554, 3 -1

.(Kaur et al., 2020) %12.56-7.19 ava¥) gaall -2

(Siroha et al., 2016) %11.3 (s3isl 2l -3
03 Lageads cebiall B b ade oo lae el Gig ) (e B o (gginy adlial Uiy (316
Vasan ) ehiall 8,35 (Al e IS 8 dine) Galea¥ly cuig sl (o IS aad 56l 8 40l aag ¢ 53
£l el ) L) palead T Dhaeme ity 53950 03l g of LSAL yuaalls (et al., 2008a
o Aglall ) alea¥l oliad ccuy Q1L L e g o(Luis et al., 1982a) (hisosilly chawedl)
Kalinova and ) —wsé (Habiyaremye et al., 2017) Ofwsdly Guigfisall Jie  jaiall 1ia
Ofinmaad) ¢ i i) ¢ Caaedl cCpisinall (pa 93950 (A (gsinal ddaugiall audll culS (Moudry, 2006
calea¥) (e 539 0A Gsina Cuw (3) &) Jsaalls «(%0.2 0.33 0.4 0.32 0.22) lsuslly
A g5 (e dgiall Ll Gulad e ehiall 5,3 ae A3)lke Gaala] A

Pehiuall 54 e Ailaalls Aiuad) Galaall) e 9300 QAN Gsina (3) Jsa

a9 (A e)yrall 5,3l CP%
9.9 7.5 oYl
2.3 3.1 ey
3.5 2.1 O g
2.3 2.2 Ordbesios
5.4 4.9 AL
4.5 3.6 Ol 30
13.4 11.8 Oaea gl
4.9 4.8 oY) Qi
3.8 3.5 (g
3.1 3.4 a9 )
3.7 4.9 O
2.2 2.9 Cpihend
8 6.8 KTV REIT J I
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21.4 18.1 EILN
2.8 3.9 Ol
5.9 8.7 Oalg
4.7 4.7 (R
1.8 0.7 Ol i

(Nguyen, 2022) : jaaal!
S AV sl L adde (8 Lae el it Ally ) caall e %6.5-3 (e paall (ggian LS
celianll 5,35 chuall 5,3 po Ljlae cdandal) Aunall (mleaYl el 4l aang G ccliandl 5,315 5,Y1
Jie driiall e Eaall Galea¥) (1 olsine o) WS L (Pilat et al., 2016) ebjlaully claalll jaes Jic
Lege 152 4l 35 (Shen et al., 2018) shaall A1 & ade 58 Lae el (%61.74) cldsill) aea
el GLIY e ddle Las Lo (ssing 03 of Lad as ((Whitehead, 1981) oalsal) &3 b
OLs LGN LYY e s (%36) LY o2 iy (Blok and Spek, 2016) csaad) 3L (i L
.(Kalinova, 2007) glsaall sf Gl elow sasiall LI (ge a3 Sl (Jinshad and Pillai, 2019)
Rao and) stusilly aoally sl Lasad  plaadl (o luws Jle olsine GlliSy
Ol Jia (B complex) 4$all B degana o clialidlls e 4 WS . (Muralikrishna,2001
oo Al CgSal e BalEaY) ane ) (& bl o (5358 (s ¢calilly uidlisully SLlodll Lanns
5Ally adll ae A3)laally alaylls el S L (Hidalgo et al.,2004) i)y acagll i ane 53b) G3iyka
dgine o g 38 gy shunsill o UK (SAY) Cigaall il dlgine (g ayl) Aoy cdadllg ohyieall
paleaial xiai lysay lls «(Phytates) cluldl e ol (gging 4 ISkl 3gas dams Lyl 0 el
e o WS @88 6.1-1.7 ozl Ay o(Luis et al., 1982a) «lijlly maslly agaiaally o gand\S)
ey of il (e Wy cpigal an Tabe < s (Phenolic acids) cllsudll mes (e &Sf8 1-0.5
O 953 paally DYl abaliy¥ A8LaYL G ) ams dalae pid DA (e alall 23138 daidl) (1

ol e Cinca 40-15 e sini sl (Y %80-65 (o il (sgie (g0 My cagenll i
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AHlaa g9y oA g &g 8agagall L) lalizaa (4) (55‘) Jeaall fan L8ysd8all agaal) & 4)laalls

cshaall 53 xe
shinall B g Ajlia 5o AN Qg B Basasall Ll Clilae (4) Js>
2529 Lebia 53 &le
2.7 0.33 bl
0.39 0.36 il
0.21-0.29 6.72 VLSS
1.2 0.1 ERRE

(Devisetti et al., 2014)? «(Bulus et al., 2014)!
A del;  6-3

(Habiyaremye ef al., 2017) ¢cAal de )y daidlal) 4di1-6-3

i 1-1-6-3
¥ Al gkl AL il daadally Aoyl bl Jie dagaadldl ddie V) G paall de)y (Sa
A ygda LS U (ghan Vay L ehaall 53 Jie (A Ltaall gl Jualas dely) lgd man
by b el a8 Ladie ddle dall (Aal) Jsase Jang dadaddl Lgh)ll palaids Lgulledg
Augaadll dlle Lulal)

¥ 2-1-6-3
Johad Jana Al V1 8 aieh)) oSaall (e clganysis aa¥) £aaS o 3 Jseane 7 ) adiny
Sasiy daglie Jpealaad) G e ey A cggind) jUaaY) Jsha Javgia e ale 250-200 ce Ji Y
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Abstract

Four experiments were conducted in this research to estimate the nutritional
values of Proso millet produced in Syria. In addition, diets were formulated in
which, Maize was replaced by millet in various ratios to find out the effect of this
replacement on the broiler’s performance, and determine the best replacement
ratio, and afterwards this ratio applying in the broiler breeders’ diets as well, to
study the effect of this replacement on the performance parameters for the

breeders and progenies.
First experiment:

This experiment was conducted to estimate the nutritional values of millet and
consist of two phases. Eighteen adult roosters of broiler breeders aged 42 weeks
were used, and randomly distributed into 3 groups of 6 each.

Phasel: Roosters of the first group consumed the control diet (free of millet)
which was formulated to meet their nutritional requirements. Roosters of the
second group consumed a diet containing 50% of the control diet and 50% of
crushed millet. As for the roosters of the third group, they consumed only crushed

millet.

Phase2: Roosters of the three groups consumed only millet, but in its different
forms’ whole, crushed or ground grains, in order to study the effect of these

physical treatments on the nutritional values of these grains.

The results demonstrated that the content of millet in gross energy, protein and
fat (4331kcal/kg, 10.4%, 3.8% respectively) is similar to that of maize
(4325kcal/kg, 8.7%, 3.8%respectively). As for fibers, they were 4 times higher

compared to maize (13.2%, 3.3% respectively).

It was also observed that there were no significant differences between the

roosters fed 50% of the control diet and 50% of crushed millet compared to the
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control roosters feed a diet free of millet grains or those fed crushed millet alone
in the apparent or true metabolisable energy, and the digestibility coefficient of
protein, fat, fibers, or dry matter.

It was also found that the roosters consumed the whole millet grains did not used
it well in such a form, because many of these whole grains were detected intact
In the excreta, so the results were neglected and not included in the statistical
study. As for fat, its digestibility coefficient significantly improved (P<0.05),
when the roosters consumed it in ground form, compared to crushed one (89.2%
and 80.57%, respectively). It was also found no significant differences between
the two groups of roosters which consumed ground or crushed millet in the
apparent or true metabolisable energy, and the digestibility coefficient of protein,

fibers, or dry matter.
Second experiment:

This was carried out using 160 one-day-old broiler chicks, to investigate the
impact of a partial or total replacement of maize by millet on performance
parameters: live body weight (LBW), feed conversion ratio (FCR), carcass yield
and mortality rate. The chicks were randomly assigned to 5 groups of 32 chicks
each and consumed different isoprotien and isocaloric diets, in which maize was

replaced by millet at 0, 25, 50, 75 or 100 % inclusion rates.

Results showed that the increasing inclusion rate of millet in the diets (0, 25, 50,
75, 100%) was linearly and significantly improved (P<0.05) LBW especially at
42 days (2257.4, 2426.3,2528.8,2648.8, 2714.4 respectively), FCR was also
improved (1.74, 1.72, 1.69, 1.63, 1.61 respectively), Likewise, for carcass yield
(75.72, 75.74, 76.57, 76.8, 77.34% respectively) in females and (75.16, 76.1,
76.31, 76.91, 76.65 respectively) in males. With a significant decrease (P<0.05)
in the relative weight of liver (2.26, 1.89, 1.80, 1.80, 1.76% respectively) for
females and (2.10, 1.81, 1.91, 1.80, 1.86% respectively) for males. It was found
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that mortality rate throughout the experiment period was normal. These results
confirm that maize could be replaced by millet up to 100% in broiler diets with

improvement in all performance parameters studied.
Third experiment:

This one was carried out to investigate the impact of total replacement of maize
by millet on some performance parameters in broiler breeders. Birds were
randomly distributed into 2 groups of 100 females and 10 males each. The first
group were fed a diet in which the main energy source was maize (control), and
those of second one fed a diet in which maize were completely replaced by millet.
The 2 diets were identical in all nutrients. Total egg production, eggs weight,
fertility and hatchability percentages were calculated. In addition, the average
weight of the produced chicks was also estimated.

Egg production, fertility, hatchability, mortality rate, and even the eggs weight
results were not significantly different between the breeders of the two groups,
but the weight of chicks produced by the second group of breeders was
significantly (P<0.05) increased, compared to those issued from breeders fed on
the control diet (44.05, 43.13g respectively). It could be recommended to replace

maize by millet up to 100% in broiler breeder diets.
Fourth experiment:

The fourth experiment was carried out to study the impact of using millet in the
diet on performance parameters of broilers issued from the breeders used in-the
third experiment. The chicks were randomly distributed into 2 groups of 130
chicks each. Chicks of each group were randomly assigned to 5 replicates of 26
chicks each. Chicks of the first group were fed a control diet in which maize was
the main source of energy (control), and chicks of the second one was fed a diet

containing millet instead of maize.
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Results showed significant improvement (P<0.05) of the LBW at 42 days of age
when birds fed on the millet diet, compared to control birds which fed on maize
diet (2283.23, 2093.44g respectively). FCR was also improved (1.66, 1.75
respectively). No differences in feed consumption, carcass yield, or relative
weight of liver between the birds of 2 groups. These results confirm that maize
could be replaced by Proso millet in broiler, issued from broiler breeders also fed

on the same millet with improved performances.

Key words: Proso millet, Maize, Broiler, Broiler breeder, Performance

parameter, digestible protein, digestible fat, digestible fibers.
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