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The impact of limestone particle size, phytase enzyme, and midnight feeding on performance,
egg shell quality, and bone characteristics in commercial laying hens
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This study was conducted to evaluate the effects of of calcium carbonate particles size, phytase
supplementation with or without night feeding on performance, egg and bone quality, blood
parameters, and apparent mineral digestibility in laying hens from 60 to 72 weeks of age. A total
of 720 Hy-Line W-36 laying hens were assigned to a 2 x 2 x 2 factorial arrangement in a
completely randomized design with two GMD of calcium carbonate [100% fine (<0.5 mm) and
75% coarse (2-4 mm) + 25% fine], two phytase levels (0 and 300 FTU/kg), and two feeding
regimens (with or without night feeding). The results indicated that increasing particle size of
calcium carbonate significantly improved feed conversion ratio (FCR) and tibia breaking
strength (P<0.05). Phytase supplementation significantly enhanced FCR, eggshell percentage,
and tibia ash, calcium, and phosphorus contents (P<0.05). Night feeding increased egg weight,
eggshell percentage, and serum alkaline phosphatase, while it decreased serum calcium and
phosphorus concentrations (P<0.05). A significant interaction between particle size of calcium
carbonate and phytase was observed for serum calcium level (P<0.05). Overall, phytase
supplementation improved FCR and eggshell and tibia quality, while diets containing phytase
combined with coarser calcium carbonate particles increased serum calcium concentration.In
conclusion, the use of coarser calcium carbonate particles together with phytase
supplementation and night feeding improved feed conversion ratio, eggshell quality, and tibia
strength. This combination can be recommended as an effective nutritional strategy to enhance
productive performance and bone health in commercial laying hens.

_[Key words: Calcium carbonate, Phytase, Night feeding, Laying hens, particle size }
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