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Abstract

Two experiments were conducted to determine the effects of dietary calcium sources
on egg production, egg shell quality and tibia ash content of laying hens. In experiment 1,
calcium and phosphorus contents and calcium availability of calcium sources including
dicalcium phosphate, ground shell, limestone and gypsum were analysed and biological
evaluation. Ten — one year old healthy Hisex Brown roosters (average body weight cf 275k
0.11 kg) were used. The experiment was divided into 2 periods. In the first period, roosters
were fasted and their metabolic fecal calcium and endogenous urinary calcium were
measured. In the second period, roosters were forced fed with the diet containing 20 %
calcium source and 80 % corn flour. Calcium and phosphorus contents (DM basis) for
dicalcium phosphate, ground shell, limestone and gypsum were 27.17, 36.11, 38.19 and
27.58 % and 19.83, 0.03, 0.01 and 0.00 %, respectively. Calcium availability and calcium
balance in the body of the roosters for such calcium sources were 34.51, 59.09, 42.31 and
39.43 %, and 0.285, 1.148, 0.621 and 0.424 respectively.

In experiment 2, the effects of calcium sources in diet of laying hens on egg
production, egg quality and tibia ash content of laying hen were determined. One hundred
and twenty 29-weeks old Hubbard Golden Commet hens were used in a Completely
Randomized Design experiment. They were randomly allocated into five dietary treatments
with 24 hens and 4 replications per treatment. Each hen was raised in an individual cage
with the full availability of clean water and fed 120 grams of diet daily until they reached 41
weeks old. Calcium sources in the diets were 1) ground shell, 2) limestone, 3) gypsum, 4)
ground shell + limestone (2:1) and 5) ground shell + gypsum (2:1). All diets contained an

adequate amount of proteins, energies, amino acids and phosphorus required for hen.
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- It was found that egg production and egg mass from the groups fed diet with ground
shell, limestone, ground shell + limestone and ground shell + gypsum were not significantly
different (P>0.05), but they were significantly higher than those fed diet with gypsum
(P<0.01). Feed conversion ratio of group fed diet with gypsum was higher than those fed
diets with ground shell, limestone, ground shell + limestone and ground shell + gypsum.
However, the source of calcium in the diet did not have any significant effect on eggs’
weight and feed intake of the five treatment groups (P>0.05). The yolk weight as
percentage of egg weight of the groups fed diet with gypsum and ground shell + gypsum
was significantly higher (P<0.01) than the groups fed diet with ground shell, limestone and
ground shell + limestone. Yolk color of all five groups was not significantly different
(P >0.05). The haugh unit of the group fed diet with gypsum was significantly higher
(P<0.05) than that of the groups fed diet with ground shell, limestone, ground shell +
limestone and ground shell + gypsum. The albumin weight as percentage of egg weight of
the groups fed diet with ground shell, limestone, gypsum and ground shell + limestone was
significantly higher (P<0.05) than the groups fed diet with ground shell + gypsum . The egg
shell weight as percentage of egg weight and shell thickness of the groups fed diet with
ground shell, limestone, ground shell + limestone and ground shell + gypsum were
significantly higher (P<0.05) than the group fed diet with gypsum. Fat free ash, calcium and
phosphorus contents in tibia of five treatment groups were not significantly different
(P>0.05). The calcium : phosphorus ratio of tibia was 2.4-2.5 : 1. The cost of feed per one
kilogram of egg for groups fed diet with ground shell + limestone, limestone, ground shell,
ground shell + gypsum and gypsum were 20.25, 21.49, 22.19 22.46 and 34.08 baht,
respectively.

It can be concluded that ground shell is the best availability calcium source, followed
by limestone, gypsum and dicalcium phosphate, respectively. The combination of ground

shell and limestone is the most cost-effective dietary calcium source for laying hens.
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