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A total of 450 Ross 308 female broiler breeder pullets were distributed into 30 experimental
units with 6 treatments and 5 replicates with 15 birds per each. The experiment was performed
in a a completely randomized design with a factorial 2 x 3 arrangement consisted of 3 feed
forms (mash, crumble, and pellet) and 2 levels of nutrient density (standard diet and diluted diet
to 90% standard) in the grower and pre-breeder periods. The results showed that feed form in
the diluted diet had no significant effect on the weight of broiler breeder pullets during the
grower period, while the use of pellet feed compared to mash feed in the standard diet caused a
significant increase in body weight (P< 0.05). Pellet and crumble feeds compared to mash feed
in the pre-production period caused a significant increase in body weight and diet dilution
caused a significant decrease in the body weight of broiler breeder pullets (P<0.05). Neither
feed form nor nutrient density significantly affected jejunum villi morphology (P> 0.05). The
use of pellet feed compared to mash feed caused an increase in the thickness of the gizzard
dorsal muscles (P< 0.05). Based on the results of this experiment, the use of pellet or crumble
diets containing nutrients recommended levels can cause problems in weight control in broiler
breeder pullets due to increased weight, but diluting the diet to 90% of the nutrients
recommendation are effective to a large extent in controlling body weight.

4[ Key words: Broiler breeder pullets, feed form, diluted diet, performance }

dAdo
Y94 0L 5 Abadi vy F o, 5 Abdollahi) Sl by slaoly adlas Jb= 5 b 4di Olawesae
el S5 o oa)T IS a4 odes sbay [ pb glae dzes g Oldly 5 ST 1 eliul (gleag
Segr 5 Sy D Sl 4 e 03 S Ch il e 0L 5 Massuquetto «v+\¢ (o1, Kea 5 Zaefarian)
Sshior sk 53 Shs bdd o s 058 Sl rﬂm,gﬂ&w,;wﬁm,,;p.(nv

s Guzman .4 o, 5 Jim'enez-Moreno) Sy eb cuds 3 Shee 5 oe3gy S (gdae 3l




QO-M 035 p gdhe sl e hale 5 oS JSW,.,D

93 9 9lge
g e IS e fae s p aoie 3 ST ol
Pl anlad PO slaw jgie ol S el 08 S
Ao dom g axls3 10 5 1SS0 5 L P LA ) 28 S
PAFE £/8 algl 055 o Ske 5 wha iy o 5Kl b 1SS
palde ()5 aalip o oddd 28 Il K s 5 Sl o 8
Vc,.cul:c.pvuujldu,,ub/\j”ﬁo,);p
i gl 55 Ls (eSS S IO 5 Sds b gl
PU e Vo ele 5D Sl W) gl e Jb VY
Sl WSSO0 4 Gy ae Ode b e Dl (bl
Ky o ¥ x ¥ LysS6 )T O sma SileiT L25b
Cdre 3lge hale ch» Yoo (ed (Jul S (s3,1) &S,
et (3,0l 8+ lie & oGy 0o 5 5 35kl o o)
@j&)(éﬂH—V)MJaJ33J>LmK5JJu.:l‘,.a..x.&
e § e 4dis Slaseia ool p ()5 S 45 b Sein 19)
Gl 015 KT atuyy 5l 5 55 (Y18 AViagen) ¥-A L,
@ gy (sdie LS 5 (Y Jade) Ad eslamal o 035 G,
G5 a Aos FIA eSist osle dusys QYA Ll Ols ST
2 53 Jglouels U oy VAN ol b s )3 OY/Y ol
VYV 5 gl ot sd 5 Jekeel U s PYYY (s
s Oy aan gl (G55 SIS 5 S S
Shames 53 STy jawasy Olje dzil OT 4 53T
Se ooy g wlaaly ulaly shwbiel o o saiS il s
s Ol odd 335 sbe e > Ll ¢(Y4 VP Aviagen)
Sosal 93 3ldm 13 g 3,1kl 0 o 1 the Ao s Ve ST
1110 O3 (6551 e 5 (aleST ol 2 ) <455
L;...“Jc.__,}b)..uH\}tfﬁd\j\q‘g)ﬁlasté}ﬂgﬁu
23 gote oy b Gllas s 5 4oy 70 b ) sbe
YA ROSS (258 jsbe e uspn Sy pde sleinly el

.bﬁ

(5335l 9 Hlarg5s)

SPIPR PG LIS PRR FORII GNP | SRT-SPRIFTONN
Sdrs 3lgs 1 eslatal 5 asl ialS oSl oy A (Lsd
PH 5 [l 1y 01iSin o 035 03,5 < b o Sl 5
Oan 5 Abdollahi) was o 531 5ab 55 1y 010K
D3y ol Jsa S5 Glaemas 53 a8 SIS (YA
it R L e R
33 3 g0 Sl (=l (Y10 0l s GUZman)
Boavs anwy 5 ad) 3 Shee S Ko 56 s
sl 3gdos 255 yole Glaamas 55 3,15

Loy S (25 53le (Slaf e (1 ) e OIS 1 (S
b s a5 SV 1 6,8 e (gl il e oT
ol b o3 0T W) S wl 228 ol Gl
(88F O 5 HOCKING) 555 J 8" Wy 5 sp
drn§ g 0 g 4 b Callee e I Lo gte liie O35 31
kel 5 S ISl s 3 2l (S slapl!
ssd o0 il S o&aws Cudu 35 5 (Y1) SVINW) a0
Wy 235 e glag e 55 (1) @I Kea 5 Perez)
bodkigd, oSThs b sy s See 5 a8 o516 mess
e 013 BT (ladils dlnS” 0 5 oS ami g
WL s De JONY) Wb o 35 bﬁwdt;gfjrxf
el Gl e Sl Sas 350 opl Sl i (YY
ski3dy Sl 5> & Ask K S bl 225 5 (6
s Whittaker) s 58 sbul (S’ o 1y 3,18 oSaws o5
S eslimal 5,0 53 (gngdee Slaflae L(VAAA (O, Ken
iy 58 ple slag e 4k 55 Jual S5 S slacST, 5
S5 3 g e ST Gl s e 5 )
5 0dgy (LB, Ol Uy p oo ChlE ST
b plowil (2558 sl (slasmes OIS



L GEwreee

BOT bowd a5 5 (Aalo)T Gl o o Juis #3561 -) Jou

(S5 ¢S 52 b SKain V4) A 5ty 093 ((San 1A LY) Lbyoyss
3,k o o ol 33y 0 o 3,1kl o o ol 38 0 (4e)3) (ST £
§4/A0 oY/FY 04/+ 0+ /0Y 3 4l
Y+/AV W/FY Y4/ VO/AD b g lonS”
¥/ ¥/ o/ o/ P
o/ /e o/ o/+s oS
Y/A¥ Y/A¥ o/ o/ oA e
Y/5s \2 Y/5s Y/5 Sy
- MK - VYTV Ol KT ey
N i NF Y oosia—dl- 65
- - Y ) AR
- - F ey oo sss—dl
\/¥O /™ V/AY \Vias oumsmwlf@
Y/+0 AV \/oF CIAY el Sl S
g /Y AR Yy ke b S
Y % Y AN ke Ol S
Y Y Y Y Sl S S
AL AN Y0 AN Vil g oS
A A A A QRS
(1033 > 3) (lowd ot 5
YA Yox. YA Yov. (0 5 58T IS S o e 16 (5551
Vo W0 VE/YA VY/AD ol s
VY VA A YA i
YO /Y sl CI¥A i
Ng AT AYZ N0 2k
L9y L 10% 4 L1008 an B o5
Wias AN A i an b6 o gte
 /OF +/f4 /00 /O (...MJJG e+ oy g
/7 /¥ /A Viax S ]

K ool s e hedl oy dl g YPYO 2 D3 aliys ¢ 8 (o FVO By sl g 608 Ja V/F e+ B ol s (Lol oty Vo4 Awu_,:dﬂ,up?,gs,a,;%;,—‘
(s S e YIVIO (S ol 408 o 40+ B b5 40 8 (Jon V80 By el s 40 85 S WA s Bry ol s b0 8 (e A+ (3 5855 ol 6.5 ke 90
0 e VA Sl el (0 8 LA VY S 40 8 e YA

NS ILV-INNPITY IS G PL U PRIPEIY. PSRRI S0 W) SORAT S S WAT-IERICA K15 S UL JERRSVEN PRy g L g PR gl




QO-M 035 p gdhe sl e hale 5 oS JSWJ—*D

O A bt By 5l e SL5 oIl w5 5 2l5ol sl s
¥ e ¥ I e o) 1855 Sl o1 .l oslinl
4 STy bga S Ve sy fahe V51 S 5 e e
Ao 03ls e (Kb 31 eslinal ) ¢SJI (g5 iS5 V0 Soke
O350 S o5 oa;rst{&h,a,; sile SL 5 luhe
S a0 a6, 8 0311 0313 OIS 1 g 4505 5 S ol
ﬁppélwﬁ&jl oslizul L Ol)d Calzdes (glae 1]
A Al S ST o (CaSe e (5L YO0) atnta
S S5 S e i aiede Il i Oy w265
055 g ks 09 Iodome 3o g0 diged 5 Jhy 5 LS an)
e Ab LS 6 pl JB 5 L8 e 0T e e
oslizul fals w}.x;uTc;Mg;L:j\g;g@su&ti;,l%
o.,\f»ui.)lf\' s 53 isle)T lre o 5 plb ol i

sl

5 k) fahe 0 (o5 amio b ASe CluT L beST
B uSn 65 3 s Sl (63)T) e Ay (el S
Shs ol S5 Sl S A5 Gl o LS b o
5L Y bl L bl S Sl e Sl e etd LT
Ga1 5 sl PO Sde 53 o1 S Sle 4z Ve 5 sles
VM5 BBl e s Lottty ST
Gy ks W5 (e Sse s s PTN (g)los o) sl s

o oalil el S o 31 el S 015 W 5
odn oBans ool e s Ol 5 Sl e
B o5 e 1SS Sler skt ps s (5,8 o510
oKaws 53 5b b A lon HLEd 5 me 3 4l Fr Sls 4
G by pledl 5 5 A5 esls L5 NHP-100 oo 5
Pl e S 2 56 s S s s Sl s
daly 5oy ol atls b gl 550 anlous 450
oslizal Vv Ly p Saofaids &K Sl oy B 2l 6 S

3T Glo p G B oles —Y Jous

(625 5 55 b (Sadn V) W5 g 039

((Seaa VAL V) L) 0y90

3 kel o odd 38y 0 3 lleal o odd 38y 0 (.L,aﬁ)ébjs-r)»\sl
Ve fo vor fu kg/im®) ¢ b J&s
av/x 78 /8 /¥ o s 8wl esla
/4 /A /A /4 K s 5w

% 5 Jsb S rmpan A8 (8 I o S Gas 5 5
23 dsp b s mhe Colas 5 W il 35 Ly S Gas
3y g b = (Y0 ) 0L 5 1D s S al
[39 &G x 271 x

(5:; Wl pgw o s0n prt
t’}*’%‘iﬁ}:&&f)]

0L 3 O 01K slatmals Culins (oS0l Cgr
5 s ol ol s s doys Ve s 5L s s A8 e baaeas

b s osls 5y QT%;*MCEJ:M:A!): TR RSPy

e

(F33)lw 5 Hlung5y)

e win 93 a Waasmas O 055 Sk (6, 05l g
035y S5 bl 6,8 o3l L Lids S0
Sl domass S5 o3 T domlg a5l S Y¥ 0L s
w3y sl Sl gl Lds HkiST i l e s
58 ails (e mlo 0 55 db) 0555 daws I glaland
dosn Vol mle s ol 5 sdad (S e b
S ealinal b Sdl wsad (s Sn 0 Glabn b bt
bos A esls LI gy&d,,wm o313 i p:,;,.

N . ‘. 5 T & R -
P DR &WJ‘WMLSJ:A‘&) 23 s oS Slen



5 Shes S i 31 .(P</00) wmils )ikl oo
Ois Kean 0 A lawin b s bbb ke sl chile
S 6 P</00) sls i (gl gme Hsb 4 |y baomas O
3 el ST UK 4 5 Ikl glae o b odd 4455 (sladomes &S
mo e 53 Sl 3 dizils (63,7 4 o (520 O O35
B 3 g ST 5 S 53 (5513 e sl eb G sla
56N STy IS sy 5 L (Y10) 0, s GUZMaN
Lol olas Kean WV b &S ) M 55 slaamas 55 (ool S
oy oy Joal ST S Sl eslizl oo 0053 JS 50 &S
oL 5 HoOsseini sls il 1y ow O35 5 ST
G Sl O 035 GRIB S S BIF (1Y)
Golsgme ssba 63,7 L amlin )3 Sl ST bodd 4l
oL, Kea s Amornthewaphat ¢ s asllbs s .ol 2t
L oodda s 6:"”)? Char o oS s S JZJU? (Yoo )
OL O5s olsme ssba 63T 4 G Jul S ST,
wdis &S Sl oals Olis Slallas . izils ;53) YV )3 (6 i
o 63T blas 5 ol S0 os &l (gloo e L OB,
Glpe ¢SS 5 ST Sl Jals sy s Ses 5
ar B 5 (ST IR (sl wds SRl
s Chewning 1y o, K 5 Ghazi) 5 0 o,
&S wzils Hlebl (Y44V) oL, s Amed (Y)Y ol K
ook o Olaaizr 53 aholidl (i b 5 Jol S JS5 4 ST,
ol bl GRIBHOT Qe Ol cp o2 b olen
253 D o oldy &S S Ln S Ol poren (i
st e 1) ST a3l 5 esls LIl 1y 318 oKas
oKaws Sglize SIS sloul b Llg o SThe K8 didy
e 033 3 0335 Dl smes PH 0108 035 [2a8) 5,15
in Sl 3T S ) eds glag 5T (1 SOY
S ST a8 2x) 0T 53 35250 (03 S L 5 (1,0
s falS 5 el Cad 5 eSS s s IS
e S 3 kb SN ey ppd ST

u\.&))‘}j%bﬁ‘)ou\ﬁﬁ&)jﬁ Jjgl.a& L(j)‘;e&sb

Q\c"'}_:\.; ‘LS“" r)lr— 4._{,&.» c\f?o)@

b 5o Sl Gl el S ey ST 58 BT e
ES50 ammale Jals oS Edu b 03] iy 5 eSS aomale
opale ol (22 (Row (S0 b ammale 5 Ll S
CLJ A5 g 93 401 S e amale 5 Jluy 4l S S50
Fos Sn ¥ s B 815 3L pse 53 5 4 (blis
ST, sl 5 kS Slon b Sulgins 5 Lk axsls
o O ltomale Cubs o Kle obj)l sl Ls
O aoale Sl Olgie & 0w aoenle dais o 5
slsel 53 Calibee a0 L aomale Jidu o 5L 5 e
L (S o3Il 65 S5 Son S eslizal b 01K amale
Y14 01, s Abdollahi)

5 eslazul b g kel Jelos 4 o claesls 6JJT@? o=
awlie A3 ol Mixed 4, 5 (Y+\¥) SAS A ples
gl 3 Sl Bilis o Sle gy 5l eslitl b b Sile
bl e i ) glate (g )ls sxe ck.»/ Ol geas Lo ys O Jlaz|
S Yijk =u+A4;+ Bj + (ABij) + ejjgoslinal 5, 4
(Olalie 51 &S ja Kb = H el ize =Yg 0T 53 6
2,1 S pgan b Sl JS) Jsl Jole 1 = 4
3 6, L;Q\é»;\}ng;ﬁb)pb‘_}ﬁlsjlz Bj oy 5 ool S
on e 1= (ABjj) « (adszd, 5 5,18kl o, g5 9
el Siola3Tolasl S1= € 5055 Jolo 5 Jsl Jule

e g mlE

2l Glasomes 0 055 p clejT Glasles Sla by e ol
V) Ly (G093 > ol ol uﬁj\f\" Jsd>= > Ls:.&_,f
D S O O b3 e LSl ST S8 (S
Y& NG Wy s (Seia WV JI9) s slaey s b o
a1 85 el Slawmas Ok 0y S JSa (S
A& Gladomas 4S5 5b 4 (P<e/00) sls % Sold sae 55k
boaslie )3 gk O O35 b 5 Jusl ST Glaoser L ods
WV clacia 55 o (ke slpe Cble amils 63,T o,
B G850 Cow gls gme sk a4 ) b amad O O

@ S (S8 O 05 0kl 35 0 b ol 405 (gladaoas




QO-M 035 p gdhe sl e hale 5 oS Jg-"fD

23 SAEAS YAVF od gl BB (550 L o) S,
5 ENting sty el 1) baes sy 5 Shae (o 55k
0333 33 4 p3la Glaf o o L3S A1 (Ve vA) 01, Kes
o) Foml Sl glao o b (Fr atin) (NS o5 5 s
ol 415 (p SIS 53 IS S VYo e LB (G551
il olge Ails 055 0y 53 g5 JB el sy
8 (3 o511 gomals plie 53 Jgons) 1o ne O e
(2 s Jlie 53 M) (K505 Ll oo
Gl ST O e Ol ke 50 (s 5 6551 O e
5 Jim’enez-Moreno) deas e oo b ldis 4 ok,

EERE PRI BICOwS

YooY 0L, s Engberg)
L (cin 70 B Y0) OIS 5135 (slag e 4dis ol ok 218
bl 53 (p 85hST )3 LS YY) 0db35 ) (sloo
b s o (oSS 55 SIS YAY ) Jgame (slae
dsl sl (Sais ¥ 5 Y0 e 3 S O O NS
sGuzman ¢ K5 addles s (Y VD o, Kes 5 ENting)
Cugy doys Y 0395 & LS 518 (Y10) o,
FB 5l o) SIS laames o 4 0ls KT
O 1y iy 3 Shes (pSHhS 53 G JEAS YAF (sl
o) 013 KT wian gy Ao y> B 51 oslizal Lol ool 35 Snin

i b5 (pSAS 55 G JEAS YMO e plea b5 (5551 L

(P55 e 3) (53952 093 iliseo cpwius 38 (Kb9T 10l (S A0S 139 2 (Ske Sgo CLald § T My95 Kb T T Joua

((Kei2) A 5 a0 90 (QECHYNESPSPR

Yy Y\ 14 W 0 W " 4 v
(ST JS2) ol S
b b b b b b b b -
Yvaga’  YESVA YAAY/F Vars/) VPFANV VFAS/A VALY Vegy ABA/D &3,
Yast o yesyt YYAY/F? (Ve wiey o vervy? wx® VAV AVE/Y Jeel S
Yaft YoArA YrYI/A® \Ba7S ween o varva® Vg5t VeAZA" ASA/¥ ol
W/YE V9/04 A0/ VE/ 5 44 #/0A ¥/+4 /04 ¥/aF e (sl
(oo (Skn sl go k) Lol 31
rarnrt vaveyy? YYAV/A YoV wys 8 VOYY/Y ey d VeAS/E D ASA/FY 5l
ST R L VY LR A TV A st VY wae vt asvss VR
VY /00 \Y/F VI/FA NA oY Y/0¥ YAy ¥y e sl
(o yor (g o130 ekt x STy 5 S2) Jylize o 3
YAVF/: YFa5/4 Y14Y/4 Vare/) V501/5° Veva/e vy veorn® AB+/) 3 Il x (55,7
Yaor/Y Y5A/X YYav/a YoY5/5 wry /e VoFF/R sy VeagA® AVA/$ 31kl X el S
YavY/A L Y5 /F \Rark WAM/E VOFYN? Wwas? Newst AVOIY 3\l X oy
YVV4/A YFYA/S YIVAA Vara/. V5¥0/4° yrav VYAF/E? Vesvss? ASFIA X538, X 55,7
YABA/A YO+ /Y Y55/ a1 s yyaen” Vo AV 05X ol S
YAV YOMV/A YYAV/Y YoorN Ve s yraon® Vv ASY/¥ B, X oy
YF/YA FV/YY V0 V4/AA Ve Ty /Y B £/44 s sl
NIEER ey NIEER ey ey e e NIEER) /00 5‘)}"‘}{5
frevE 2R a3 C/AAY e e ey RN “/AA e 3150 ol
C/FVE L IVOY L¥ar VY50 AT AT eesf e AR e o 1

(P<e/40) s s gme oD (lls alial Cog o b (sla 1 S0be O gt s s

(5335l 9 Hlarg5s)




2308 A 03553 Sl 53 0555 5 p g B om0 2|
oy Sl ol b 0333 L 3L I el b p SLS
B el 5 55 sl 2 6 AT Ll L el p s
s ldan sy ORI 5 el b 3l eslinal b p 35 5 gl
Loy WY ol ol e LS 5 (YY) 0K
mar g 530355 o 5 g o3Il Rl 4 i oS e s
SIS (N oL 5 Rezael sy o 258 sl
ssba pdE edh 035 Sa b Loys VO S eslizal L3S
G t\.éjjl w3y Cakte lalawd i Jsb ()ls sme
0553 3 1 byl S S Gas & 5 a5 5 Sl
S dsls Olas (YY) 0L, 5 Tejeda sls il 31 oy
Ao s A Y ol ol b b b 258 Glaer o 4 dis
b el 5 p35 cp s glajp il alE el sk
Slosas & o) Gy GMe 5 U
Sa 5 @M 0y 53 LOT 03531 Olj b (obiard 55053

313 S O e Ole

6?"")_:{\{_ c@b (}1.9 4.3'}:» c\ffa)@

P35Sy b,
Jilize D131 e g0 S 5 ST IS Lol
ol Sy la el (diaa slse e 5 ST IS
JSKa b odaly ys (P Jads) S ls gme LS esg,
5 eslizal L8 3,18 (YV) o, 5 Ege ST, =
Sl Cad i dsb  ola e STl S IS8 4 o
Jsb Sl s il ,l;\fr.;; Sl o S S 035, Calisus
ST el S 0 b ok s S8 (3 Gl e 58 035,
Seslanl b 5, tl.éJ)\ WSbls 65,T oy 4 s EBIENEY
IS b o 5 Gas 5 o Ll 3L GBI el S o
L35 SIS (1Y) oL, s Wan .ws K 15 oS,
S S Gos & S ) G G i1 Sy o 1 el
St Sa S ey psasd S 2 1 Ca S Ges s

Sl il sl 63,1 oy b awslia 5o Y -sla :155)\.5\5‘.56

5 SKIaN o35, (385550 » sdae slge Bl L Al o
3 r; 5l eslal S W S uij\f (Yorr) o,
(S5558%) Jhosn 0r93 b 93 Opedis s3 s b p S bS

50555 o dsb GRIBl s ey o db RS o




095 0k (Sladmas pgi55 4l (Sla) g wbbEy ) Gl aslh » (Sike Slge ikl § &5 Tyes LS O S1-¢ Jous

QO-M 035 p gdhe sl e hale 5 oS Jg-"r'D

ﬁk Yy O e
) it Feu = (s Sen) S S Gae (s S 5 20 (s S0 5, dsb

(r e S
(ST JK2) Lol 31
YV \7AE YAV/AY VV/84 VE4/ Y @7
Wini LZATN Y¥V/AS \AAVANS 4 ¥/80 el S
Winy ¥/A¥ YY$/5 \Yo/ov AFA/ ok
ey /¥ \IZAK Za%4 AvALd Shae sl
(oo Shn 3150 k) Lol 31
/YF ¥/YA YV4/V¥ VIAAY AAF/AY 3l
/YA /A AARVAR 1YY/AY YVA/VY os 33,
VA +/Y¥ YN Y¥ o/%4 OV/#0 e (gl
(i sl go ke 5 STy 5 IS2) olize ) 5
/¥y F/ar YAY/4 11/ ASEIVA syl x (g3,T
And f/vv YYY/AY VY /FY NYavias 3,lkal x fual 7
Winy Y/5F YFY/F4 VV4/AY ASY/FY Syl X ol
XY ¥/YA yaY/4¥ VAVY anving i, % 63,7
/¥ F/eA \AVAYN \YV/A AFO/OV old 3,y X sl S
Tani F/oy Y avY \FV/YE AY¥E/Y kb 3d, X
e¥F «/OA YY/VY /A0 AA/F$ Shre sl
N
YV A Y A% /Y S S
WAts oYY /90 /OF /44 i sl ge bl
/0¥ /XY /97 /NS /0¥ blize ol 51

Ol Sazab cwlro
b 3 eslimal s ST 5,18 (Yv9) oL Kes 5 Yokhana Sl (gdia sl Chile 5 STy S 5 4 by e il

i O 03y Ll e M s slag e 53 Jgouil Sl E 0 st 53 288 ol slaamas 01K slaaseals

U jwss s wws Sl oslizal 8 587 5,18 (Y+1)) Svihus
Ly 0w o)l Bl o glde o, 3 SN 8,5 Slyb
(1) ol,Kes 5 Abdollahi ¢ K5 adllas s das il 5l
L5 g JolS A i 5 Jgousl b wlin o LS 518

b s (258 Slaer s 315 DS aale s
5 SVINUS 01u&es glaaomnle , ST, K8 SIS L daly s

®U’/)()’-“

(5335l 9 Hlarg5e)

2 lsgme U gdhe slge Chle 5 ST IS Ll ol
Sl is 5 by wmale S50 Jluyangdl ST ide Culks
00) Sl Ol Sl domsle MO G B N TIPS g
agime Gl 25T ST 4 G Sy ST (P>
Sdu P=Y) s oS s oy Silegd, 5 (P=0/0w)

A O 2y aale pind Sy 335518



s S sk it oSl OMK (s
J51s 4 odne slge I (Sollie 5 okd sdme L 35l ol g
‘..zéué Slhamale 04 L g L oagh oo okily ansjles
O 4 1y gmdar Wl h 5 dB ke sdes oy OIS
3 43l o BT 483 53 L Ller U (LI a5 o onl il 8 sl
Jlie s 5 018 Jos ol S 4 (55 &Sl Js 4 esle
o Slasmale LB G 53 UK )3 35z s 3l pla
bl @ 1y sl S S Glatmals S Jl )5 80 35
Duke) s o Jize 555 slasomale SloLE w oluT

(184Y

(\f'*ﬁ'\,{ c@b r}lﬁ 4.3'}&; c\ffa)la.;)

Sl b sl bl & W3S S (0 F) o Kes
o 5105 sl 010K 035 @obsgme 5T 585
o boamlie 53 @357 (lae, adis L 0K ol
- VRGN [P R N PRI K WU N SIS (R IR N g
Sl Eel Sl Bl Sl el rals gl ol
P dsds 55 & Hsboles 34 o OIS aomale S 3 o100
o 015, ST gy b o, (5l Sl odiosls OLES
s s O Sy 335515 e amale Calins )
£ DS &S5 laamale SLEI L 035 Sl s 7 o
833193 55 58 Sl (LB K 5 0k 5L ks 348 o0

womale S &K andlys Sl g ) e Sl

(ot s 3) OIS SBABl Clies y Gk Slgo il § 5 Ty95 K5 J1-0 Jour

5l slaaale S shazale
NIUSTEPIY b6l S b6l S BIUSTEPY
s &S5t s S50

(&S JS8) Lol 1
YY/OY o/ Yy/va® /% <ol
YY/eV B/YA Y/ b/YE ol S
YY/AA FIVA Ye/orf ONVA ol
s Y Ve ind Sl sl
(oo (ke 3150 2 ale) Lol 31
YY/A o8 YF/YV 0/00 PIREE
Y O/ Y/ o/FF ERES
L1068 ¥ i YV Sl sl
(i 5o Clale x STy g JS2) folize Sl 1
Y©/Y OIYAYYY /YA 3yl X (63,7
YY/A¥ OIFF YE/A 8/8¥ 3kl X fal S
YY/OY YA YO/ 0/4¥ 3l x oy
YV/A¥ FAF YN o/%¥% k33, % 63,7
Y\ OFYYEND FIV0 o ki3, X ol S
YY/A¥ 01 A YELS o/%¥% odi G, x Ly
<Y 0T IAD CIFY e sl
Il la
- /Y /4 ¥ /0 oSy S
</0F JOA Y Ve S 310 Zdale
WAL BRI Y Jolaze o 0

(P</00) dizn Sl gme D] (g1l alial Cog o b (sla S0l O 52 2 s




@-‘e&j)xdﬁé‘rwﬂfbfﬁﬁg

red 5 Gae Sl edbasg olie ol lao
bamas O 0J5 G deopd A0 s 4 0 dB53, (Slao
O ORIF s a el See T b I
Sl ol 2ty el wvs Jlayssssl S
mdomes 039y G (LB CIu ) o Sl 5 ST

KRRy ,:SU @‘:;JJL‘ «sla

Abadi, M.H.M.G. Moravej, H. Shivazad, M.
Torshizi, M.ALK. Kim, W.K. 2019. Effects of
feed form and particle size, and pellet binder on
performance, digestive tract parameters,
intestinal morphology, and cecal microflora
populations in broilers. Poult. Sci. 98, 1432—
1440.

Abdollahi, M.R. Zaefarian, F. Hunt, H, Anwar,
M. 2019. Wheat particle size, insoluble fibre
sources and whole wheat feeding influence
gizzard musculature and nutrient utilisation to
different extents in broiler chickens. J. Anim.
Physiol. Anim. Nutr. 103, 146-161.

Abdollahi, M.R. Ravindran, V. Svihus, B. 2014.
Influence of feed form on growth performance,
ileal nutrient digestibility, and energy utilisation
in broiler starters fed a sorghum-based diet.
Livest. Sci. 65, 80-86.

Abdollahi, M.R. Ravindran, V. Svihus, B. 2013.
Pelleting of broiler diets: An overview with
emphasis on pellet quality and nutritional value.
Anim. Feed Sci. Technol. 179, 1-23.

Ahmed, M. Amerah, R. Lentle, G. and
Ravindran, V. 2007. Influence of feed form on
gizzard morphology and particle size spectra of
duodenal digesta in broiler chickens. J. Poult.
Sci. 44: 175-181.

Amornthewaphat, N. Lerdsuwan, S.
Attamangkune, S. 2005. Effect of extrusion of
corn and feed form on feed quality and growth
performance of poultry in a tropical
environment. Poult. Sci. 84, 1640-1647.

Aviagen. 2016. Ross 308 Parent Stock
Management Handbook: Performance

objectives. Aviagen, Ltd, Huntsville, Alabama,
USA.

S 5 Ao
lel ol slae e 5 s 288 jsle Glasomas s

SLeST ) o 5l eslanul L5l a g0 b odiians 5 (e 5lse polas
Syboen s o9 55 LOT Oy Sl o sl ST 5
deo)d A ldie 4 oy (die ble (GSluGd) b STl
b5 i 093 53 38 J ST 15 04 05 U155 o0 ekt 5

33 Sy 055 ool S poman 5 Chy ddomad o 5153

&

Chewning, C.J. Stark, C.R. Brake, J. 2012.
Effects of particle size and feed form on broiler
performance. J. Appl. Poult. Res. 21, 830-837.

De Jong, I.C. van Voorst, S. Blokhuis, H.J. 2003.
Parameters for quantification of hunger in
broiler breeders. Physiol. Behav. 78, 773-783.

Duke, G.E. 1992. Recent studies on regulation of
gastric motility in turkeys. Poult. Sci. 71, 1-8.

Ege, G. Bozkurt, M. Koger, B. Tuzun, A.E.
Uygun, M. Alkan, G. 2019. Influence of feed
particle size and feed form on productive
performance, egg quality, gastrointestinal tract
traits, digestive enzymes, intestinal
morphology, and nutrient digestibility of laying
hens reared in enriched cages. Poult. Sci. 98,
3787-3801.

Engberg, R.M. Hedemann, M.S. Jensen, B.B.
2002. The influence of grinding and pelleting of
feed on the microbial composition and activity
in the digestive tract of broiler chickens. Br.
Poult. Sci. 43, 569-579.

Enting, H. Kruip, T.A.M. Verstegen, M.W. A.
Van Der Aar, P.J. 2007a. The effect of low-
density diets on broiler breeder performance
during the laying period and on embryonic
development of their offspring. Poult. Sci. 86,
850-856...

Enting, H. Veldman, A. Verstegen, M.W. Van
Der Aar, P.J. 2007b. The effect of low-density
diets on broiler breeder development and
nutrient  digestibility during the rearing
period. Poult. Sci. 86, 720-726.

Ghazi, A.M.Z. Gameel, A. Al-Maktari, M.A.
2012. A comparative effect of mash and pellet
feed on broiler performance and ascites at high
altitude (field study). Glob. Vet. 9, 154-159.


https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Zaefarian/Faegheh

Guzman, P. Saldana, B. Mandalawi, H. Perez-
Bonilla, A. Mateos, G.G. 2015. Productive
performance of brown-egg laying pullets from
hatching to 5 weeks of age as affected by fiber
inclusion, feed form, and energy concentration
of the diet. Poult. Sci. 94, 249-261.

Hocking, P.M. Bernard, R. Wilkie, R.S. Goddard,
C. 1994. Plasma growth hormone and insulin-
like growth factor-1 (IGF-1) concentrations at
the onset of lay in ad libitum and restricted
broiler breeder fowl. Br. Poult. Sci. 35, 299-308.

Hosseini, S.M. Chamani, M. Mousavi, S.N.
Hosseini, S.A. and Sadeghi, A.A. 2017. Effects
of dietary physical form and dietary inclusion of
probiotic and enzyme on growth performance,
cellular and humoral immunity, and relative
weights of lymphoid organs at early period of
broiler chickens fed triticale-based diets. South
Afric. J. Anim. Sci. 47, 776-784.

Idan, F. Paulk, G. Pokoo-Aikins, A. and Stark, C.
2023.  Growth  performance, intestinal
morphometry, and blood serum parameters of
broiler chickens fed diets containing increasing
levels of wheat bran with or without exogenous
multi-enzyme  supplementation during the
grower and finisher phases. Lives. Sci. 275,
105296.

lji, P. A., Hughes, R. J., Choct, M., and Tivey, D.
R. 2001. Intestinal structure and function of
broiler chickens on wheat-based diets
supplemented with a microbial enzyme. Asian-
Aust. J. Anim. Sci. 14, 54-60.

Jim enez-Moreno, E. J. M. Gonz alez-Alvarado,
A. Gonz alez-Serrano, R. L"azaro, and G. G.
Mateos. 2009. Effect of dietary fiber and fat on
performance and digestive traits of broilers
from one to twenty-one days of age. Poult. Sci.
88, 2562-2574.

Massuquetto, A. Panisson, J.C. Schramm, V.G.
Surek, D. Krabbe, E.L. Maiorka, A. 2020
Effects of feed form and energy levels on
growth performance, carcass yield and nutrient
digestibility in broilers. Animals. 14, 1139-
1146.

Perez, V. Jacobs, C. Barnes, J. Jenkins, M.
Kuhlenschmidt, M. S. Fahey Jr, G. Parsons, C.
M. & Pettigrew, J. 2011. Effect of corn distillers
dried grains with solubles and Eimeria
acervulina infection on growth performance and

6?"‘3_3\.3_ ‘L;A‘J r)l.ﬁ A{.J&J c\ffo)@

the intestinal microbiota of young chicks. Poult.
Sci. 90, 958-964.

Rezaei, M. Torshizi, M.A.K. Wall, H. Ivarsson,
E.2018. Body growth, intestinal morphology
and microflora of quail on diets supplemented
with micronised wheat fibre. Br. Poult. Sci. 59,
422-429.

SAS (Statistical Analyses System). 2013. SAS
User’s Guide: Statistics Release 9.4. Cary, NC.
SAS Institute Incorporation.

Sklan, D. Smirnov, A. Plavnik, 1. 2003. The
effect of dietary fiber on the small intestines and
apparent di-gestion in the turkey. Br. Poult. Sci.
44, 735-740.

Svihus, B. 2011 The gizzard: function, influence
of diet structure and effects on nutrient
availability. World Poul. Sci. J. 67, 207-224

Svihus, B. Juvik, E. Hetland, H. Krogdahl, A.
2004. Causes for improvementin nutritive value
of broiler chicken diets with whole wheat
instead of ground wheat. Br. Poult. Sci. 45, 55-60.

Tejeda, O.J. Kim, W.K. 2020. The effects of
cellulose and soybean hulls as sources of
dietary fiber on the growth performance, organ
growth, gut histomorphology, and nutrient
digestibility of broiler chickens. Poult. Sci. 99,
6828-6836.

Wan, Y. Ma, R. Khalid, A. Chai, L. Qi, R. Liu,
W. Zhan, K. 2021. Effect of the pellet and mash
feed forms on the productive performance, egg
quality, nutrient metabolism, and intestinal
morphology of two laying hen breeds. Animals.
11, 701.

Whittaker, X. Spoolder, H.A.M. Edwards, S.A.
Lawrence, A.B. Corning, S. 1998. The
influence of dietary fibre and the provision of
straw on the development of stereotypic
behavior in food restricted pregnant sows. Appl.
Anim. Behav. Sci. 61, 89-102.

Yokhana, J. S. Parkinson, G. Frankel, T.L. 2016.
Effect of insoluble fiber supplementation
applied at different ages on digestive organ
weight and digestive enzymes of layer-strain
poultry. Poult. Sci. 95, 550-559.

Zaefarian, F. Abdollahi, M.R. Ravindran, V.
2016. Particle size and feed form in broiler
diets: Impact on gastrointestinal  tract
development and gut health. World Poult. Sci.
J. 72, 277-290.




