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Table 1. The feed ingredients and chemical composition of the experimental diets
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Table 2. The effects of calcium sources (lumyashel,oyster shell and calcium carbonate) and its Particles size (0-2 mm
and 2-4 mm) on the solubility
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Table 3. Efects of calcium sources (lumyashel, oyster shell and calcium carbonate and its Particles size (0-2mm and

2-4mm) on the performance characteristics of laying hens during the all period expriment
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Table 4. Effects of calcium sources (lumyashel,oyster shell and calcium carbonate and its Particles size (0-2mm and
2-4mm) on the quality of internal egg factors in the all period expriment
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Table 5. Effects of calcium sources (lumyashel, oyster shell and calcium carbonate and its Particles size (0-2mm and
2-4mm ) on the guality of external egg factors in the all period expriment

EponBS Logate s 9hS) &y Aty plSocil Ay Cuolus Aoy S o5 dlwgs S s ls o)".,\;'|5.é,.;n
(N/m?) (el » pyS (poishe) (+2) (+2) Ero 5 <l
VY v/¥a -IvY aV/e /-0 YEIAY JETVRETVS
VA v/¥a -Iv¥ /5 /A YVIEA by B
VA vI¥Y -Iv¥ /¢ /-0 i olS Sl S
Y2 <[RAY -Jayy vy -Isay -INSY p-value
ofee [-a5 ofeey «[oo¥ <Yy IV SEM
alyd ojlul
VYA fa/y Iy A/\A /-0 Y5100 iy
VA v/oy -Ivy av/\s ARD YV/A )
ALY -Joo¥ <Yy RIAYZN [55 AV p-value
ofee -1va oleed -I¥oY ¥ -IsyY SEM
ol ol g auie bilie il
V-vY Y/$o I a- /b AIAE vs/¥ < o
)

. . A A (S Bl
VYA v/oy Ive AV/AY /2N YVITE Lo
VA v/0) Iy QV/EA U 70 L’*“f’fj“

)
Ly s

A . . . by
VA v/EY Ive av/n /¥ Y& ¥ Lo
V=AY vI¥ Iy /A Yo YYIYY - “’l";

)
VA ¥/od -I¥a a\/sY AAD vy el Lo

bl
RGN <YV /vay <Iyov 105D <YV p-value
ofeey Yy oJene <IVAY -Ivfo VA SEM

(p<e/0) idlgo Joisine (s)lel gl (gl (gt 2 )3 ol yeé By L sloSilie b

= @glate alyd ojlasl U pelS” calises milio 1 oalil
5 Cdll (o)l xe )...sl.s IS0 e ye (63 Shos Claw
OaalS el punls Ol yS g Jixe B 1 edlatwl S
L g e ogate (g plalj3l b Shgs SBpae
Uil L oS Cawl oyl B LS panndS” Ly )8 51 oolil
g Eran 5 Ay )3 eSSl ClM e

b el

_ ‘j"b)ﬁ 5 M"’”
Soslod 5 Shagks Cape jl dlie (Baiuysi aliws oo
ol sl Gl &8 pole GBI (g)lae yo g 5 55 ol

b :She 5 lailusl (sllas :SEM

Ao B ()5 (Rl b W,8 (1S (e (S

Ay yopase i 3y Gl ojlul ’dl; A Cudd S
SHEle s S al3 1y o Sl 5 bbign s9m
J._SJ)f uL.;.J ui':)b_f oK G’L"" Coond yd M_wlf
wgate (i ie 32 S ne 3L wandS i oS
039 Oliee 9> ol d92g e (VVY) 305 & yaess
S 08l (2byd Bho gte )3 Hind 3529 Nl oo pogaste
2 g ol (1) 298 e pegatte (1) 5 dgme el
dy9-0 B 35 0 gles s 4 cul See b i)l5S
Ol asls AL 5 L gops cuS 5 0 gl b g vl
Chvges ) (W) wsb ialojl ;5 ealinlsyge  Saselis]
S ety ool lase dls Ltalasl 5 Jols gl

&l

1. Ahmad, H.A. and R.J. Balander. 2003. Alternative feeding regimen of calcium source and phosphorus
level for better eggshell quality in commercial layers. Journal of Applied poultry research, 12: 509-

514.

2. Brister, R.D., S.S. Linton and C.R. Creger. 1981. Effects of dietary calcium sources and particle size
on laying hen performance. Poultry Science, 60: 2648-2654.

3. Butcher, G.D. and R.D. Miles. 1991. Egg specific gravity: designing a monitoring program. Florida
Cooperative Extension Service, Institute of Food and Agricultural Sciences, University of Florida.

4. Catl, AU., M. Bozkurt, K .Kiigiiky1lmaz, M. Cinar, E. Bintas and F. Cven .2012. Performance and
egg quality of aged laying hens fed diets supplemented with meat and bone meal or oyster shell meal.
South African Journal of Animal Science 2012, 42(No. 1).


http://dx.doi.org/10.52547/rap.12.34.21
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.9.6
http://rap.sanru.ac.ir/article-1-1159-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.34.9.6 ]

[ DOI: 10.52547/rap.12.34.21 ]

ey o b 5 oo Lo (glammaily s (e Jom)
VA N 35 ey £rap55 CutsS 5 2 3 )Slas (1 Sd el 5 S’ ilises o (9381 53T (g

5. Faria, L.V. 2002. Granulometria do calcario calcitico and niveis de calcio para poedeiras comerciais
em segundo ciclo de producdo [dissertacdo]. Lavras (MG): Universidade Federal de Lavras: 61 pp.

6. Guinote, F. and Y. Nys. 1991. Effects of particle size and origin of calcium sources on eggshell
quality and bone mineralization in egg of laying hens. Journal of Poultry Science, 70: 583-92.

7. Ito, D.T., D.E. Faria, E.A. kuwano, O.M. Junqueira and L.F. Araujo. 2006. Efeitos do fracionamento
do célcio dietario egranulometria do calcario sobre o desempenho e qualidade dos ovos de poedeiras
comerciais. Acta Scientiarum Animal Sciences, 28: 187-195.

8. Kuhl, HJ.D., P. Holder and T.W. Sullivan. 1977. Influence of dietary calcium levels, source and
particle size on performance of laying chickens. Journal of Poultry Science, 56: 605-611.

9. Lichovnikova, M. 2007. The effect of dietary calcium source, concentration and particle size on
calcium retention, eggshell quality and overall calcium requirement in laying hens. Journal of Poultry
Science, 48: 71-75.

10. Miller, P.C. and M.L Sunde. 1975. The effect of various particle sizes of oyster shell and limestone on
performance of laying Leghorn pullets. Journal of Poultry Science, 54: 1422-1433.

11. Mirzasarvi, H., N. Afzali. 2015. The effect of different levels of three calcium sources of diet (oyster
shell, calcium carbonate and limestone) on the qualitative characteristics of commercial laying
eggs.The 2" National Conference on Livestock and Poultry in the North (In Persian).

12. Oliveira, A., E. Freitas, T .Filgueira, C .Cruz and G .Nascimento. 2013. Limestone particle size and
artificial light for laying hens in the second laying cycle. Revista Brasileira de Zootecnia, 42(7): 481-
488 p.

13. Pelicia, K., J.L.M. Mourao, E.A. Garcia, V.M.C. Pinheiro, D.A Berto, A.B. Molino, A.B.G. Faitarone,
F. Vercese, G.C. Santos and A.P. Silva. 2011. Effects of dietary calcium levels and limestone particle
size on the performance, tibia and blood of laying hens. Brazilian Journal of Poultry Science, 13: 29-
34.

14. Phillip, J. 2009. Why have my hens stopped lying? Poultry Extension Specialist, Animaland Poultry
Sciences.

15.Roland, D. and M. Bryant. 1999. Optimal shell quality possible without oyster shell. Feedstuffs 71:
18-19.

16. Sadeghi, M., A.Temoori and H. Hafezian. 2009. Investigating the effect of different levels and particle
size of calcium sources in the diet on the performance and quality of egg laying hens of Leghorn
commercial mid-oviposition period. Ministry of Science, Technology Research, No. 195929 (In
Persian).

17.Safa, H.M., G. Serrano, X. Valencia, E. Arbe, R. Jimenez-Moreno and G.G. Mateos. 2008. Effects of
the levelsof methionine, linoleic acid, and added fat in the diet on productive performance and egg
quality of brown laying hens in the latephase of production. Journal of Poultry Science, 87:1595-1602.

18. Safamehr, A., A. Nobakht and Y.Mehmannavaz. 2017. Evaluation of composition, In vitro solubility
rate and calcium and phospouros digestibility of different calcium sources and their effects on
performance and bone traits in broiler chickens. Research on Animal Production, 8(15): 1-10 (In
Persian).

19. Saki, A.A., M. Haghi and E. Rahmatnejad. 2015. The effect of various levels of dietary protein
andmethionine on the laying hens Performance and egg characteristics in late laying cycle. Research
on Animal Production, 5(10): 13-25 (In Persian).

20. SAS Institute Inc. 2003. SAS/STAT User’s Guide Release 9.1ed. SAS Institute, Inc. Cary, N.C.

21. Saunders-Blades, J.L., J.L. Maclsaac, D.R. Korver and D.M. Anderson, 2009. The effect of calcium
source and particle size on the production performance and bone quality of laying hens. Journal of
Poultry Science, 88: 338-353.

22.Scheideler, S.E. 1998. Eggshell calcium effects on egg quality and Ca digestibility in first- or third-
cycle laying hens J. Appl. Poultry Reserch, 7: 69-74.

23.Scot, M.L., S.J. Hull and P.A. Mullenhoff .1971. The calcium requirement of laying hens and effects
of dietary oystershellsupon egashell quality, Journal of Poultry Science, 50: 1055-1063.

24. Skiivan, M., M. Marounek, |. Bubancova and M. Podsednic¢ek. 2010. Influence of limestone particle
size on performance and egg quality in laying hens aged 24-36 weeks and 56-68 weeks. Animal Feed
Science, 158: 110-114.

25.Sultan, F., M.S. Islam and M.A.R. Howlider. 2007. Effect of dietary calcium sources and levels on
egg production and egg shell quality of Japanese quill. Journal of Poultry Science, 6: 131-136.

26.Zhang, B. and C. Coon. 1997. The relationship of calcium intake, source, solubilty in vitro and in vivo
and gizzard limestone retention in laying hens Journal of Poultry Science, 76: 1702-622.


http://dx.doi.org/10.52547/rap.12.34.21
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.9.6
http://rap.sanru.ac.ir/article-1-1159-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.34.9.6 ]

[ DOI: 10.52547/rap.12.34.21 ]

Research on Animal Production, Vol. 12, NO. 34, WINter 2022 ..........ooniiiiieiei e 29

Investigating the Effect of Adding Different Calcium Sources and Its Particle Size
on Production Performance and Egg Quality in Laying Hens

Rasoul Mirzaei', Hossen Janmohammadi?, Majid Olyaei® and Seyed Ali Mirgheleng*

1- MSc Student of Poultry Nutrition, Faculty of Agriculture, Tabriz University
2- Professer, Department of animalzciences, Faculty of Agriculture, Tabriz University,
(Corresponding Author: mehrzad.hossein@gmail.com)
3- Assistant Professor, Department of animal sciences, Facutlty of Agriculture, Tabriz University
4- Assistant Professor, Department of animal sciences, Faculty of Agriculture, Urmia University
Received: 5 December, 2020 Accepeted: 29 August, 2021

Extended Abstract

Introduction and Objective: The use of different sources of calcium with different particle sizes in
laying hens and also the effects of calcium source type and size on bird production performance and egg
quality, due to the effects of calcium source type and particle size on production performance and Egg
quality has been reduced in laying hens.

Material and Methods: This experiment was performed to investigate the effect of using different
sources of calcium and its particle size on production performance and egg quality of Hy lin, W-80
Leghorn hens. For this purpose, 192 laying hens with similar body weight and production were selected
And experiment in a completely randomized design with factorial arrangement (2 x 3) with three sources
of calcium (lumyashel, oyster shel, calcium carbonate) and two particle sizes (1- fine with particles <2
mm and 2-mixture, a mixture of Particles < 2 and 2-4 mm), 4 replicates and 8 birds per replicate were
performed for 8 weeks from 42-50 weeks of age.

Result: The results showed that calcium carbonate had the lowest solubility and fine particles were more
soluble than large particles (p<0.05). The main effect of calcium source on feed intake was significant
(p<0.05). The main and interaction effects of calcium source and its particle size on feed conversion
ratio, egg weight and number of broken eggs were not significant (p> 0.05). The effect of main and
interactions of source and particle size on the characteristics of internal traits of eggs (Albumen
percentage, yolk percentage, Albumen height, HU unit and yolk index) did not significant (p> 0.05). But
albumen pH showed a significant difference, The lowest pH was related to the diet containing lumyashel
with a value of 9 and the highest pH was related to the oyster shell(p<0.05). The main and interaction
effecs of calcium source and particle size on egg external quality, shell percentage, shell thickness, shell
ash were not significant (p>0.05), but the specific gravity of eggs was significantly affected by the main
effects of the calcium source (p<0.05), and the lowest and highest values were for lumyashell and oester
shel.

Conclusion: The final result showed that calcium carbonate had the lowest solubility among the calcium
sources used in this study and fine particles were more soluble than large particles. However, no
significant difference was observed between internal and external egg quality traits and production
performance of birds using different calcium sources and different particle sizes.

Keywords: Calcium Source, Egg Quality, Laying Hen, Solubility
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