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The aim of this study was to evaluate the effect of calcium levels and particle size of limestone
on performance, egg quality, gizzard Ca, and apparent and true ileal Ca digestibility coefficient
in commercial laying hens. The experiment was conducted in a completely randomized factorial
design (3x2) with three calcium levels (80%, 100%, and 120% of strain requirements; 3.27%,
4.09%, and 4.9%, respectively) and two particle sizes: fine (GMD= 406 um) and coarse (GMD=
2766 um) from 57-68 weeks in Lohmann (LSL lite) laying hens. Each treatment included six
replicates with six birds per replicate. Main effects of particle size were significant for egg
weight, and eggshell weight. Hens fed diets containing fine particles (GMD 406 pm) produced
heavier eggs compared to those fed coarse particles (GMD 2766 pum) (P < 0.05). Relative
eggshell weight increased with larger limestone particle size (P < 0.05). The highest calcium
content and tickness of eggshell was observed at 4.9% calcium level (120% of requirements) (P
< 0.05). The 4.09% calcium level resulted in the lowest gizzard calcium content (100% of
requirements) (P<0.05). Apparent and true ileal calcium digestibility coefficients increased with
increasing limestone particle size (P < 0.01). The true calcium digestibility of fine limestone at
80%, 100%, and 120% of requirements was 0.494, 0.458, and 0.495, respectively, while for
coarse limestone, it was 0.514, 0.644, and 0.698, respectively.
The interaction effects of particle size and calcium level on apparent calcium retention in the
digestive tract were significant, such that at the level of 100% of the requirement with coarse
particle size and the level of 120% of the requirement with fine and coarse size, it was higher
than the other experimental treatments (P < 0.01).
The results of this experiment indicated that by increasing the particle size of calcium carbonate
(from 406 to 2766 um), the true calcium digestibility coefficients (0.482 vs. 0.619) and total
tract retention increased, which was accompanied by an improvement in eggshell weight. A
notable point in the results of this experiment was the lack of effect of calcium level on calcium
digestibility coefficients and laying hen performance. Therefore, if in the laying hen industry,
the desired eggshell thickness is achieved with 80% of the strain requirement, the calcium level
in commercial diets can be reduced.

4[ Key words: calcium level, particle size, limestone, calcium digestibility, laying hens }
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vitamin E (tocopherol-acetate), 30 mg; vitamin K3 (bisulphate menadione), 1.5 mg; riboflavin, 5 mg, thiamin, 1 mg; pantothenic
acid, 10 mg; niacin, 30 mg; Pyridoxine, 3 mg; folic acid, 1.2 mg; vitamin B12 (cyanocobalamin), 15 pg; biotin, 0.15 mg; Se
(Na2Se03), 0.2 mg; I (KI), 1.9 mg; Cu (CuSO4 - 5H20), 4 mg; Fe (FeCO3), 18 mg; Mn (MnO), 66 mg; and Zn (ZnO), 100 mg.
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Provided the following (per kilogram of diet): vitamin A (trans-retinyl acetate), 6,000 IU; vitamin D3 (cholecalciferol), 1,200 IU;
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