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Results and discussion 4l g giladl

dally) aliall 1-4

(% H.D) vas) g dpd 1-1-4

Zl) A o G0 8 o sl e dilide jalias aladiul il (2) dsaad) Gay
O o) 2L Anad (B Ay giee 398 Hseh are A Jsaadl s 3 (% H.D ) o=l
20 ec o ddiall s3a b Gl Led a3 ) daad) paes B A jadll 8 CO L) paen
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¢ (2008) wsals Safaa ¢(2007) Lichovnikova ¢(1987) Hulan s Proudfoot
Yusufs Erol ¢2014) ©s,als Wang  ¢(2009) ¢s,oals Saunders-Blades
pladiul vie () ) At 8 dygine G308 ) 2sa pae 1 shasi 0l 5 (2015)
sV asm 4l Al g pud g Lgale bl slaall 40300 5 (3l (8 o suallSl) (e ddlise joliase
e bl clalia) aud AES CilS o Sl jalias e @Dl 8 il sl )
Al 63 a el Gabiaial) s 53] 3l CaMEAL (ja i I e gl
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$ sixa il | slaaY (0l 5 (2003) Balander s Ahmed (s JS 44l Jea 5 Lo po ddlida
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ool gl Ll o G0l A s gl (e Adlida jalaaa aladiad U (2) Jsas
() UadY) o+ o giall) £ ganad 3222 U gabesd A % H.D (& ga)

(E52l) s

plad) Janal)
32 30 28 26 24 22

0.06+£85.29 | 1.16+92.60 | 0.70+91.12 | 0.63+90.15 | 0.31+80.55 | 0.17+£79.50 | 0.33%77.86

0.17+#85.61 | 1.23+92.75 | 0.75+91.55 | 0.65+90.33 | 0.51+81.20 | 0.42+79.58 | 0.02+78.25

0.37+85.45 | 1.06492.60 | 0.78491.32 | 0.64+90.23 | 0.29+80.52 | 0.18+79.50 | 1.15+78.55

N.S N.S N.S N.S N.S N.S N.S

Wdaadll ) T3 (%8 Awwis lamll 58 (3 sasan Alalall el g 4 Alalaa ) T2 (%8 dornsis Gl (3 sna anal (381 Alalae ) T1

Lsina (338 asm s p2e ) ol NLS g sand 32 Aals g sand 22 e (e pialdl) laall Cnsy (%68 Asniy Jlaall (3 sansn Caipuial 5 250
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¢(1987) Charless Makled ¢(1981) ¢s.als Bister ¢(1977) ¢sa)s Watkins
¢ (2008) wso~ls Safaa ¢(2007) Lichovnikova ¢(1987) Hulan s Proudfoot
Yusufs Erol :(2014) os4ls Wang  ¢(2009) osoals Saunders-Blades
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cuie Al Galull zlaall aelae o e Gl 035 Jaxe (3 (5 sinall GDEAY) 138 | 5 jud
3liS b 2 g gall CODUAY) L 3gny 4y 4 o Sl jaiae g o 8 Rl olaall e
Aot B Y A ARl jaladl & s gall a4l e (abiatal] g salaiuy)
Gos o oA MR e Lanl) G5y Jae el G5 dalaal) asa Jaly slagaY)
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(r8) wamd) Uy Jia Ao 3Dl B gandlSll e Allid jalaa aladiul (3) Je
(B 32-22) U abd DA ((ulill) Uaid) + o giall)
(X ) e

alal) Janal)

32

30

28

26

24

22

0.17+55.84

0.51+57.41

0.92 +56.85

0.68 +55.50

0.46 +55.90

0.61+55.40

0.28 +53.97

0.13+56.51

1.23 +58.44

0.77 £57.25

0.66 + 56.69

0.37 £56.19

0.23+56.33

0.03+54.15

0.44 +56.18

0.41+57.61

0.84 +57.05

0.58 +56.22

0.44 +55.73

0.38 +56.07

0.80 + 54.40

N.S

N.S

N.S

N.S

N.S

N.S

N.S

Adlaall ) T3 (%8 s Ganl) 538 (5 snnne Allall a5 Al Alalaa ) T2 (%8 Aonas (ISl (5 saane inal (Y dlalaa ) T1
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G le sl 32 Llal g sand 22 (e i 1 Q) L a3 Al 20l e i Ayl
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33



d.ha}.\\_AcA:Lu\‘).ﬂ\ VY @&éﬂéu&@eﬂlﬁ\wm‘)dwézﬁjﬁa\
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(Esea) o

32 30 28 26 24 22

alal) Janal

0.010+2.431 | 0.008+2.164 | 0.019+2.219 | 0.044+2.300 | 0.030+2.555 | 0.027+2.612 0.027+£2.737

0.002+2.394 | 0.016+2.123 | 0.011+£2.195 | 0.010+2.246 | 0.003+2.521 | 0.010+2.565 0.001+2.714

0.030+2.410 | 0.049+2.145 | 0.049+2.212 | 0.006+2.266 | 0.029+2.563 | 0.023+2.580 0.080+2.695

N.S N.S N.S N.S N.S N.S N.S
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(aasa (o JS L Laadind 31 (pilalaadly &5 e jlaall (3 sanne L adiin) 31 dlalaall
Lo Galull mlaall 2235 (iilall (8 53 jiie 3 ) gecy plandl 58 (3 smna g (ulSIl
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alad) Janal

32 30 28 26 24 22

0.002+0.427

0.012+0.389b

0.013+0.474

0.003+0.431

0.005+0.429

0.001+0.424

0.008+0.418

0.002+0.426

0.003+0.418a

0.006+0.431

0.004+0.424

0.005+0.428

0.006+0.435

0.008+0.422

0.005+0.427

0.011+0.432a

0.018+0.431

0.004+0.433

0.004+0.429

0.002+0.426

0.011+0.409

N.S 0.05 N.S N.S N.S N.S N.S

daall ) T3 (%8 Ay Canll ) 38 (§ sanse Alall Caiuial 5 Al Alalaa ) T2 (%8 Asmsis (IS (3 smnse Cipuial (Y Alalaa ) T1
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il (sl (e 33Mall o sl e ddline jalias aladinl Ll (6) Jsaadl e s
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el jobias G Lo 4 sine (3508 ) seda 1 6baa (31 (1975) sals Muir (e JS
5yl ) ) sl Ada 8 ) Zlaadl Lale (5335 ) 3330 8 deadiogl) 4akia))
A () a sandlSI jaliae (o Le 3 s gl CODUAYT ()0 gy 40) I CaDUEAY) 128 | 5y
UALLA:\AYU Balai Y] 5o leS CaDid) GJ\}:L@.;Q.AJJL.AAM Y ‘é_aa'éd}_;}d\ eﬁuﬂ&\‘\.:ms
oig) aniagll Julan (o8 3 g sall COIAY] (o Dlcad 5 AT dga (e dalaall o jaliadll o3g]
cesdlll e jaliadl)

B_ddll el ajj\é:@%\éewmiwﬁﬁ&)dmehﬂfiﬁﬁﬁ (6) Jox>
(8 53 32-22) U abd DA (i) Uaid) + o giall)
()

alal) Jaxal)

32

30

28

26

24

22

0.21+11.98

0.49+12.68

0.40+12.63

0.07+12.50

0.26+11.20

0.25+11.50

0.17+11.39

0.23+12.12

0.69+12.71

0.47+12.65

0.07+12.52

0.19+11.68

0.12+11.66

0.04+11.49

0.14+12.05

0.64+12.67

0.38+12.61

0.08+12.50

0.25+11.27

0.24+11.63

0.06+11.65

N.S

N.S

N.S

N.S

N.S

N.S

N.S

Aalaall ) T3 (%8 Asasis Gl ) 538 (3 ymnsn Aball Caiaial 5 L) Alalaa ) T2 (%8 Apnsts Gl (3 gmnsn Canml J5Y) dlalaa ) T1
Lsine Bohasngare ) i NS ¢ gl 32 Alad s g sal 22 see 00 Ualid) laall Caadiy (%8 daniy Jlaal) (§ sania Cadanial 5 A3
O bl o sie G
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oAbl Ciliual g4 2-2-4

oAbl (el G50 1-2-2-4

GO (e 3Mall 8 o s allSH (e Adline jolian aladiinl A (7) Jsaall e Jaadl
Aol (A OOl aan (o A sine 358 Hseb pe A dsaadl a3 (bl il
LeS Aalisy) saall 8 Lo gaal 32 Al g saasl 22 e (g iad Al 5 Gl 230 aen A
Jazall) dalall Janall oill () 5l Adia (84 gine 3558 255 pae () Al Jsaall
¢(2009) s a5 Pelicia o S Leadi dagiill A Joa 98 O3alaall aaes G e (plad)
.(2019) vs_Als Rathanyaka

oalall aadll el Ao @al) B s gaudlSll (e dBlid jalaa aladiad iU (7) g
(B 5 32-22) U bl A (bl Uall) o+ o giall)

alad) Junal

32 30 28 26 24 22

0.30+61.09 | 0.84+62.13 | 0.76+62.03 0.71+61.97 | 0.43+60.31 | 0.39+60.18 | 0.29+59.95

0.45+61.00 | 0.80+61.95 | 0.92+62.45 0.75+62.05 | 0.38459.97 | 0.38459.58 | 0.18+60.01

0.36+60.78 | 0.77+62.15 | 0.88+62.07 0.81+61.70 | 0.32459.65 | 0.30+59.51 | 0.44+59.64

N.S N.S N.S N.S N.S N.S N.S

el ) T3 (%8 Ay Canll ) 38 (§ sanse Alall il 5 Al Alalaa ) T2 (%8 Avmsis OIS (3 smnse Cinual (Y Alalaa ) T1
Lisina (33 2 s pie (VI ali NLS g sl 32 4l s ¢ sand 22 e (o bl laall Ciadiy (%8 Ay el (5 snasa Cabpuial 5 2L
O lalaall cilais gie G

ol paly gl ) 2-2-2-4
glii )l dia o 33Mall 8 o sl Kl (e dilide jalian aladiul 3l (8) Jsaall o sy
) (8 COlaall paes G A sine B8 ) seds pde (A Jsanll juds 3 () Gl
gl (A hsine (358 2 9m5 pae e Lo sl 32 A3l 22 (e i I el a3 e
Lo e A dagiil) sda Ciela 5 4 el 3 Clebaall maas (o L aladl Janddl (iandll (il
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) (3 o sandlS jaleas adial of LaY 3 (1987) Charles s Makled 4d) Jua s
Oabrall (g Le Ay sine (B9 58 seha (M (5255 Y Gl plaall Lple (s3x (A

(8 52 32-22) U abed PO (ki) Uadl) + Jaw giall)
)

32 30 28 26 24 22
0.36+12.75 0.03+12.94 | 006+1312a | 0.23+1266 | 046+12.86 | 0.76+12.68 | 0.78+12.25

alad) Janal)

0.22+12.89 0.10+12.77 0.01+12.88 b 0.03+13.02 0.57+13.04 0.42+12.90 0.26+12.74

0.08+12.71 0.02+12.80 0.04+12.85b 0.02+13.03 0.23+12.75 0.11+12.53 0.18+12.33

N.S N.S 0.05 N.S N.S N.S N.S

Aldadl) ) T3 (%8 Ay sl ) 58 (3 smnno Allall a5 200 Aldlas ) T2 (%8 Ay ulSl G s nial (1 5¥) dldlas ) T
Lgine 358 25n s pie () adi NS g sand 32 il s g ol 22 sae o ) laall Ciasy (%68 Aoy Jlanall (3 gansa Cafpuial 5 31U
O bl o gia G

56 Ban g 3-2-2-4

A sed) san g (8 B0 8 o sdlSl) e ddlide jalias aladiul 5l (9) Jsaal) e Laadl
saall e g sad 3258 50l 22 Jlee I sell 33n 5 dba B (P<0.05) dasine (358 sela
& sinl 30 421 24 jee (e diall 03] bl facle Ay el 8 Clalaall (g Lo dpaliay)
L yall 8 COllal) G Lo Aalall Jaxall sl as g 8 4 sina (3508 ) seda s LaaliiY) 30al) (ge
A0 )lia Lgd el SU ) jaime jlaall (3 gmune pladind Cpana® i) 20N dlabeall <8 55 3
Gl el ol Cpa (8 L a sl | jaime GulSI s Lt padiad) A Y Alabeally
a9 (3 e L Jatasl 31 200N Alalaall g 20N Alelaall (g La &y sinal)
Charles s Makled 4l Joa 53 Lo ae 43die dagiill o2 Ciela g gl 3an g A (Lead o sanal\SH
b dlia) Al bl (i Le sl Ban g A (g siae DA ) geda aaY (31 5 (1987)
GsoAls Rathanyaka 4ol JLal Le pe adlia) a8 o ol Adliae jalasy W juad
pasil Al Sl G Le sell Ban g ddia (8 4y giee (3558 A0l | shaa3l ol (0l 5 (2019)
Lle (bl laall 43005 5 o sand\Sl) (40 ddlisa jaliaa Led
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+ b giall) sl Baag Ao Gdall B 2 gaudlSll e ddlida jaliaa aladia il (9) Jgaa
(52 32-22) EUY) ool SIS () Uad)

(Egeal) S

32 30 28 26 24 22

alad) Jaxall

0.89+84.92 | 0.66+84.10 | 1.06+82.87 | 0.31+81.37 | 0.50+ 75.81 b

0.69+ 82.49 b

0.89+85.87 b

0.77+£84.73 a

0.15+88.09a

0.33+86.55

0.53+85.34

1.05+83.90

1.09+83.15

1.59+ 81.36 a

0.26+ 85.27 a

0.25+ 88.76 a

0.41+86.85

0.35+86.02

0.62+84.46

0.70+83.51

0.68+82.01 a

0.05 0.05 NS NS NS NS 0.05

Adaall ) T3 (%8 Ay ianl) 98 (3 saua Alall Cibnzal 5 B Alalae ) T2 (%8 donsiy Gl (3 snna inmal 91 Aldlas ) T2
dasine Gy 8 asngpie G i NS & sal 32 il 5 & g 22 sae (e palad) laall Caady (968 Doty Jlaall (3 e Cadpuial 5 AN

Ml il 50 3-2-4

Sl edll 06l 1-3-2-4
il G55l (Ao Blall 3 Adline ol jilias alaiul 5 (10) Jsaadl e sl
Lead ) daall apen g dduall oda 8 CObrall aan (g 4 sina (358 &) TaaDly ol liuall
B ) seb pae s Aaliil) saall (e g sl 32 Alal g said 22 jee (e iad il 5 uldl)
(pladl Jamall ) dalad) Jamall Jlisall il () o) ddua 8 COlebaall aren (o Lo &y siza
0335 Rathanyaka ¢(2007)¢0s-3) s Pelicia 4l Ll Le ae dasiill s2a cadis

il (sl (e 33Mall b a sanllS) jaaa g sl (s giee Ll 4yl samy Al 03015 (2019)
lall

Jdal) g\l ) 2-3-2-4

Ddall plai ) Lo 33all o sandlSI) e dilide jalias aladial 85 (11) dsaad) sy

s all g La ) (8 COllaall pes (i Le Ay gine (358 s o2 () Jandl i )

Laliny) saal) (e g sl 32 Alad g sal 22 e (e iad Sl 5 (sl Lgad o3 1 el aen

Ayl 8 COLaall aes G Lo pladl Jonall liuall gla ) 84y sine (398 d5n 5 pie g

£(2009) ¢s-31 5 Pelicia e IS Leall Joaa 58 1 8Ll il sl o2a Ca S
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| gaaDl o1 (23 5 (1987) Charles s Makled ; (1993) Nakajimas Rathanayaka
Aad) el

el I8l (Ll D) B s gl e AlliAL alaa e“dﬁui AU (10) Jes
(8 52 32-22) UM aulad A (ol Uadl) + Jau giall) Sldall

(Eeal) Sl
28 26 24 22

alad) Jaral)
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Abstract

This study was conducted at the field of poultry, in the Agricultural
Research and Experiments Station, Agriculture College, Al-Muthanna
University, from 6/12/2019 to 2/28/2020 for a period of 12 weeks, to
evaluate the effect of using different sources of calcium in lying hen diets
on productive and blood traits. A total of 63 ISA Brown laying hen, 20
weeks age, were individually weighed and randomly allocated to 3
treatments, three replicates per treatment (7 birds per replicate). The
treatments were as follows:

T1: The first treatment: the diet contained 8% of limestone.

T2: The second treatment: the diet contained 8% of the eggshell powder.
T3: The third treatment: the diet contained 8% of oyster powder.

The results show the following:

1. The results indicated that no significant differences among the sources
of calcium on egg production ratio (H.D%), egg weight ratio, feed
conversion between all treatments.

2. There were no significant differences between all treatments on the
thickness of the shell, in all measurement periods, except for the
measurement done at the age of 32 weeks, as treatment of oyster
powder as a source of calcium in the diet was superior to that of
eggshell powder as a source of calcium in the diet, while no significant
differences between treatment T1 and T3, the significant differences
were disappeared in cumulative shell thickness in all treatments.

3. No significant differences between the sources of calcium in the diet
on the relative weight of the shell in all treatments in all periods from
22 weeks to 32 weeks, and no significant differences in the
characteristic of the relative weight of the cumulative shell in all
treatments.

4. No significant differences between the sources of calcium in the diet
on the relative weight of albumin, albumin height, and albumin index
in all treatments at all the, with no significant differences in the
cumulative measurement (general average) of these traits.

5. No significant differences between the sources of calcium in the diet
on the relative weight of the yolk, yolk height and yolk index in all



treatments from 22 to 32 weeks of age, with no significant differences
in the cumulative average for these traits in all treatments.

. Significant differences between the sources of calcium in diets in the
yolk diameter in all treatments from 22 to 32 weeks, except at the age
of 30 weeks of study, significant superiority (P<0.05) at the treatment
of oyster powder as a source of calcium in the diet compared to the
treatment of limestone as a source of calcium, while there were no
significant differences between the third and second treatment,
significant differences (P<0.05) in the cumulative yolk diameter
(general average) in the third treatment compared to the first treatment,
the differences were not significant between the second and third
treatment in the general average.

. Significant differences (P<0.05) between calcium sources on haugh
unit at 22 and 32 weeks of the trial period except for the measurement
from 24 to 30 weeks, significant differences (P<0.05) on the
cumulative Haugh unit , the third treatment was superior to the first
treatment, whereas, no significant differences emerged between the
second and third treatment in the characteristic of Haugh unit
cumulative.

. No significant differences between the different calcium sources in the
diet on the concentration of glucose, cholesterol, triglycerides,
albumin, globulin and total protein, whereas, there was a significant
increase (P<0.05) on the concentration of calcium and phosphorus in
the treatment that contained oyster powder compared to the two
treatments that contained eggshell and limestone, when performing the
measurement at the age of 32 weeks, there were no significant
differences for these traits at 22 weeks age.
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