\ WA e 0 ojless [iin Jlu ool sy slaimngy

8o b qlia g (55,9L8 pgle olSulils
o Ol gl

lo i g S (2 i St g (BB Lojl Clglne el 5 25

Y. . Y. . ) . R
JPOlere gy 9 CSugi e ¢ ol L yls
(arsafamehr51@yan00.¢a : Jggume odimw gi) cdélpo soly oMol 1] 1Kl ¢ gold pole 09,5 sbiusl -
aélyo alg ¢ oMl Dl3T oKl ¢ sals pole 09,5 Skl ¢ ,Luils =Y 5 ¥
EA7ANYAY by )l AY/AYY :cdl ) &b

XV

Cabild g ySlas w o 4ddd W51 g S Gl S Ao Cdd AR T Culglone ¢ Jure dlge cuS 5 Wialesl ol 43
B Vol 5k B )3 Vo oy Oj90 4 Glalejl .85 15 (2l5)) 3590 (55 Sladrga shud g punlS it
8955 Olpis & dpd S g (PV/EY g < Y/AY <e/0) ©I,5 051050 3 abaw 93 g el WluyS mmio Ly (S9l> 0ux VY U
o8 dur b giglojl o VY ) oS dngn axhad EAT S 13 .Cd )8 sl (<o /0 Wb 0510l b Buwo diwgy (gols) ol
ol L0 sS Ao yindd) oS’ Zaio Cud L 0315 obaid | g 51 e Jol 59y 51 slowd s (gl5l as (i 2 45 00 YA)
b0 55 S ClalE hawgie WS laa e e SY/AY >Y/£) < Y/A"’ <efo Olyd o3Il 5l dgu dw 4 (Buo g
S O 5 & 52 O3 0115 gomel e 4 iy MEslef] Colgons 397 0 5S 52 5 TUA soplS
U 0T 595 45 omulS Blitio aulio Wil (g pwin 2Bl Cllglne w8550 WD A Comnd Sy loj o
W31 Wi 3 des ©lhuo w0 (6,15 o sl )y 0595 13 Jg (P<+/+0) Wlld (8o STyed 9 (359 )38 3 (5,5 Sro
391 puber Sy OI)3 L dmlie )3 +/0 51 JBags G5 o5l b oS @il ;0 Jhud g dS oL adn Sl
Ao » .wﬁ)‘ﬁ‘wsahﬁu wu“‘:;w)b O'?@‘Mew@s‘@»g&m&bbu "M& .(p<~/~°)
&y 56 Cod 13 010 o corndS @rio bl wisS b dngn SlgSiml Glio g 3,Shos o 315 Ui pols Ll
g1 Ogliie commdS’ gako 9 1,5 311 & diuntly (Aol Cadglone g phand 5 S’ padd sl )3 LgliS 9 3900 03

[ Downloaded from rap.sanru.ac.ir on 2025-11-15]

[ DOI: 10.29252/rap.8.15.1]

S d g (plghan! i Sl ¢ PBile ] Culglon uamdS’ CLyyS 15 (slaosly

28 e 15 s ) (<10 B8 15 s
Lo i glads g )0 cuwlio 3 Slos il (gl Gixe
2 5 oYl 0,8 sdalie jieg e YA a8 L el
o3l b clyd .as oanline iog,Sue YARIYY Jlad L ol
YV 02 p35 M) O (g e eteg S W7l it
2 S sl (V) Waly L |y a5 5 (S,
Sl eS ply V=2 e (e ¥IVO-NNA lyd o3l L 0g )
b dsS sladegr @15 (V1) o peS jla b oog)S
T3 8kas 2 S b i Bo b 5 s Sl S
Olo)S mie 90l pandS odldcun; (ANY) cuil
Blo 3939 4 g L L (VAAY) 2y plp Bus 5 palS
2 el 35 2929 pic g Glpl ) ealS Ol S daske
op ol 35 5l Baa (S drgr > il 290
oar 9 Wl S endlS plie clglore IR0l
Oluogad 0les 1 omdS daale mle Gix il
Slatag )3 b g S pan 5 Sl

W95 9 3190
9 )50 (55,5l g pgp palie b (siolojl (o

15033,5 elas (WUFFDA) s gio s 3ol 51 oolizul
Sy (555 A asad ¥AS 5| Gtslesl plosl (sl (V)

EVXER)
ale g (Gine Dlge Sl (B ple il
Cuonl jodo ) Lol (aRdsloj] culglons ol jon ) andS
Culgloe S puo 23905 (135 (V) 0095 9 02 20l slavdss
51 eoliwl caa @lyd o5lil 5l spne sl oKiulejl
Olyinl (A5 (Ghee g dlwgy S lp erdS gl
2 Cgloe a8 ol Hlis pdisee (6,500 dalllae ) Ll
L5yl o J30 p cdgle b oVl (Stused olSislo )]
YY) 3l SIS 050 sl po 5D punalS” s yiwd g (weSae
oS @it dw (2331 (Y0) (llSes 5 (odely =i
g WA L3 bl 2y9e SIS agye 3 ) (ore
pie & diuwly ollilojl o el aST Waged )5S
oS (V4) ohlen 5 4508 .l Olyd 03l 5 oplS
P 5 S)p aldojlul By b5 sladsgs a5 WS
535 L5 gl juSB g s <o p g (g ()
5 SasS L olsl 3 gyde b ojlul s oyl
aS by Hlas (V) (ye7eliKe ol dlgaiy 1) yiegySee VO
035 I it (o Sem #2-Y+) S o] (uSike
FuSB lp |y jaud jieS (s g S (o My )
=) 5SseS @lyd ol b duslie )5 ezl jd alls
5 % Ojy e Sl Sl dyge (VeemVer) 555 o (V-
olyyS ol ojlul b gme Wb cov Slyds Bpas


http://dx.doi.org/10.29252/rap.8.15.1
http://rap.sanru.ac.ir/article-1-744-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-15]

[ DOI: 10.29252/rap.8.15.1]

r sbadag iy (Bl g (Bpas S| win » bl
r 3l JB S (e (RS g d ) ST
)P Slgime (o (BI9S Jpa polaie 4 (S 1)
o3lasl (gl (¥) 4 poos (Siw )3 el Jog (B85 4
PSS e sl 4 exiy 93 il S Loy 65
by (5 cdyd plginl g oad JLISFY ) )3 sle o
S Lyl odwy <8l 5l g oLy ol cudly p cansly
Celw W oo dsasm W sl o baloscinl s
FA e d) oas 48,5 Lasl (s w9 0did SuiS
A Ve gled o el WY Gas 4 Ibase g (el
ol wd a5y 00+ slod o Llpd goa b Sis
o9 ol (g jl shop 4 ol j1aS B (68 s
oy el S (V) Bas plo Sis o
Sl Jley # Sy )8 aml Jslono L gsdie 5 Sy
2 (oS xio Can () b olol y2und g pasnlS s
S5 03l sl S)i g lawgio «SagS slnojla]
A8 ) 2)se ol YF 50 4 (alitilo] clgloxe
3kl oSl 51 ookl b @l o5ls] gjlulas azzb,§
YINY)Y #g (o oo VISV VE # (0 oo </0) YO I
P35 O i 0l (g dsged b )S pldl (e e
Ca S A8y B St dy 9 b 03l 48 55 Sl YL
Cdslme (gl @l ol i aslul S 4 iy oS
(oo 10 <) 5555 39305 s 3 15 L]
2 (o oo YIAY ) S350 9 (B VFV=YIAY <) bawgio
1 oS gl don AEELT Cslre 5 43,5 L
loslawl Ly (YA) (oS 9 55 gy 4 calisee <l )3 ol
e 2 5l Wged Sy Al (b)) 4B Cawd I g Loy
Y Sy S al il en Voo SN 3 185w
s o ples 31,5 o 45 3 FY &)l s an 0 10 g Jloy
dw Joled g celn ¥ aady Vo )0 dgel don b 03
o (YO) wb S 8 iale] 3)9e sl YF b el
$003 BV H# Lo IS 5k 5l baiged ilej dlols
Gl o) <ol e 9 00 Suid ol axa Ve gled 0
Agad duoyd el Cawdy cewnalS xiio 0bilayBl ()59 duwle
8 Al Culsloe i e sl oleBl
5,8 plosl SAS J158le 5ty 1 o3lizasl b glol 5T
loiasly ey o ddllas 350 Slao (1Ske duslio (YY)
ol fgesl 9 Sl (glatels win g0l Loll p (oiolojl
)5 el 70 Jlais) pdaw 13 Biuo jdg b awolie (slp
W30 045 (39 duoyd Gy 4y &S ABY &30 glaodly
L85 )15 o ylol o 3,90 odly Joa 5

b g pandS’ (62l @an bl g (BT Clglne uS 5 SLj))

3959 B o= l_lbd‘?}? A5 ol u»l) &b g 5l 039,
(i 93 bglsea) (slaskad VA 09,5 YV @0 5 (pjg Jlo &
Jlosl 848 @55 (i slassly > LSy (29,5 jg b
g dy 3ol WalS g,k By ol (sl logs
V=gl Gyl GonlS st b Jold VP Ly )5islo
Lise 5 LS Gl byl pudS clyyS oY lomlyd]
P55 s ek 100 5 ySasS) i ojluil 3 5 (Buo
i ) 555 d Jal o o 5 (n e VB 5
9 Sl o3 2655 ool (A55S sy aud A Joli
P aald lase dy o /0 5l xSo e @lyd ojlul 0 Buws
o b odygn 0)93 59y ¥V (b 3 a0 a8 S s
LYY ) aiy o 5 (1 J32) (355 Y b o ) o3t
Ladr g Ginlojl 0y90 JS 5o s 435 (V o) (jo, ¥V
orlS” gl 2Bl pglie s Shygs g 595 ol 4
Olol)3l 5l Ltk 93 Ly eSS g3 5l Jols
LS55 J GBS Gtalys sl b by o By
o5l J=8 b aag L 9j90 (e 0 0l Mg
Uiged Laoyes 5 ol 350 sopedS aolio 4418 5| gl
(oA ‘)n_mg cpanlS) Simo EL.A Ll 5l 5 0l (gyloy
I3 50U 3500 iKe ¢ pun el 550 e el
0 Gao dy LadSeed jl (68 i awSB 5lan (YY) s S
g 4 )Vgo s oIS 0 sl 51 1) Joo VYO cceles
488 V0 Gdo 4 )] bl g as 8Ll diges (g9l> u>
3 oyl @ ladiges pummo (Y) (AFA—+ A o) L5 aiisly a5
olKtws 1 ealazwl b ‘.Qj (e g g ol iy ) guig e
Inductively Coupled Plasma/Atomic ) (s yies yiSuwl
B4 (¢ S0;lil (Emission Spectrometry (ICP/AES)
i el (5l i LS 5 Seil sl ()
ashad 93) i ¥ otalojl jlass 2 4 WBy9 0)93 ¥+ o)
LS 00l olaid] (b , & > LS A e
ooy an 700 /Y 390 1> oy Sile i & Sng S
0y yo—abo 23l e 0y9d | Ly (V) 2 03958
5 40505 Bl pd 595 ¥ e a il s o ) olaisl
ot 5 Coglear (B 5 E5de o) S Soe &y puges
2 94 ag Ll 1 8l S0 g gl . Logloe
sladsses o Lao s s 3,8 ol Sl dojd -V glod
055 9 4d (hg) & jhd 5 S 3T (gl eim oo
inductively coupled plasma ysq, Ly g o o3lel (V0)
FewSB S g,Se;la sl Spectroscopic emission
(o LSL“459°5 9 L;M;Laj L;Lmo)ﬁ? 5 S| 2 J}bub
el (ot SS9 (V) gLl g Sl (2 (Ballae
5 oenlS it Sl 5 A5 (5 ojlul Syl
N0 dewle (A) Yool g 805 oo, 5l odlatul b yaus


http://dx.doi.org/10.29252/rap.8.15.1
http://rap.sanru.ac.ir/article-1-744-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-11-15]

[ DOI: 10.29252/rap.8.15.1]

Y WA )l V0 ojlass /it Jlo (pols lidgs (slopiimg sy

(023161 2393) Lialajl 3590 slajloss 13 (LI 0y S 5 g slipl ) Jga
Table 1. The diet ingredients and composition in diferent treatments (starter)
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Table 2. The diet ingredients and composition in diferent treatments (grower)
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Tabale3. The cqmposition of calcium sources (as fed based)
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Table 4. The size distribution of calcium sources
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Table 5. Theinvitro solubility of calcium sources with less than 0.05 mm
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Table 6. Theinvitro solubility of calcium sources with 1.42-2.83 mm
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Table 7. Theinvitro solubility of calcium sources with larger than 2.83 mm
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Table 8. The main effects of different calcium sources and particle sizes on performance of broiler
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Table 9. The main effects of different calcium sources and particle sizes on calcium and phosphuros digestibility and

tibia composition in broiler
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Table 10. Ttt1)e interaction t?f dllfferent calcium sources and particle sizes on calcium and phosphuros digestibility and
one traitsin broiler
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Abstract

Mineral composition and in vitro solubility rates for seven different Calcium (Ca) sources,
and their feeding effects on performance and digestibility of calcium and phosphorousin broiler
chickens were assessed. The experiment used a 6 x 2 factorial arrangement with 12 diets
formulated to contain of 6 Ca sources and 2 levels of particle size (<0.05mm and > 1.0-2.0 mm)
and one diet as a control contain oyster shell (<0.05mm). A total of 486 Ross 308 broilers were
alocated to 13 dietary treatments with 3 pen (18 birds per cage) per treatment from d 1 to 42
post hatching Seven test Ca sources (six commercia limestone sources (GL) and oyster shell
(OS) were separated into their particle size groups that ranged from <0.05mm, > 1.41-2.83 mm,
and >2.83 mm. Average concentration of Cawas 36.2 g/kg in al Ca sources. In vitro solubility
was dependent upon Ca source and particle size with small particle generally having agreater in
vitro solubility than large particle at the same time. Dietary treatments had effect on the feed
intake and body weight gain in starter period, but there was no difference in performance of
different Ca sources and different particle in grower period in broiler chickens. Apparent Caand
P digestibility in Ca sources was greater (P < 0.05) for birds fed a diet with particle size of > 0.5
mm compared with those fed higher particle size. However, the bone ash, non-fat dry matter, Ca
and P of were not affected by Ca sources and partile size. In conclusion, results of the present
experiment demonstrated that performance and bone traits of broilers were not affected by Ca
sources and particle sizes; and there was difference in in vitro solubility and Ca and P
digestibility of different Ca sourcesin broiler chickens.

K eywords: Bone, Broiler chickens, Digestibility, In-vitro solubility, Limestone


http://dx.doi.org/10.29252/rap.8.15.1
http://rap.sanru.ac.ir/article-1-744-fa.html
http://www.tcpdf.org

