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A TRIAL TO INCREASE THE RATE OF CALCIUM
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AND EGG SHELL QUALITY IN LAYING HENS
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ABSTRACT

An experiment with a factorial arrangement of treatment (2 by 3
by 3) was conducted to determine the effect of dietary calciumlevel (3.5,
4.5 and 5.5%) and vitamin Ds supplementation (800, 1200 and 1600 1.U)
on the productive performance, egg quality and the rate of calcium
absorption of two commercial layer hybrids (Hisex and Shaver). Results
obtained could be summerized as follows, Hisex pullets showed the
highest egg weight and production, egg shell quality and feed conversion
when compared with Shaver pullets. Dietary calcium level showed highly
significant effect on egg production, egg weight, shell thickness and feed
conversion. Pullets fed 3.5% dietary calcium had the highest previously
mentioned traits except feed conversion, which improved with 5.5% and
3.5% dietary calcium level in decreasing order, respectively.

Pullets fed 800 1. U vitamin D; showed the highest productive
performance compared with those of other two levels. Plasma calcium
and inorganic phosphorus contents were significantly affected with
dietary calcium level. However, plasma inorganic phosphorus and
alkaline phosphate activity were significantly affected by dietary vitamin
D; level. Plasma calcium level increased as dietary calcium and vitamin
D; increase. The amount of calcium absorption/cm and absorption per

gram dry matter of the small intestine were significantly affected by
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dietary calcium. Total calcium absorption and absorption/cm length of
the small intestine increased as dietary calcium and vitamin D; increase.
Ileum had significantly the higher averages of either total calcium
absorption, absorption/cm or per gram dry matter. The inclusion rate of
calcium at a level of 3.5% and vitamin D5 at 800 1.U /kg ration seemed to
be adequate to achieve the favourable results and may be recommended

for the economic point view.

INTRODUCTION

Egg weight, egg production and shell quality were affected by
increasing dietary calcium level (Kuchinski and Harms, 1997 and
Scheideler and Robeson, 1997). In addition, Ousterhout (1980) stated
that , the level of dietary calcium was found to have a significant effect
on total egg weight. Abou-Egla (1995) concluded that egg production,
egg weight and shell quality varied according to dietary calcium level .

Supplementation of vitamin Ds to laying hen 22 wk resulted in
significant improvement egg shell quality (Soares et al., 1988 and Frost et
al,, 1990), on the other hand, they did not observe any significant
differences in egg weight, egg production or egg mass. Bell and Marion
(1990) and Hashish (1992) found no positive effect due to 1,25-(OH), D3
supplementation on egg weight.

Vitamin D is necessary for the bird to absorb, transport and utilize
calcium and phosphorus through the intestinal wall. Dietary vitamin Dj is
transported to the liver and firstly metabolized in the liver producing
25-hydroxy vitamin Dj; metabolite which is further hydroxylated at the
1-position in the kidney, producing the hormonal like from 1,25 hydroxy
vitamin Dj [(1,25-(OH)2 Ds] which considered the active metabolite
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needed for active transport of calcium ions through the cellular
membrane in small intestine (Holick and Deluca, 1974). This secosteroid
hormone plays a major role in calcium and phosphorus homeostasis. It
functions to stimulate bone reabsorption of calcium and phosphorus and
stimulates the absorption of calcium and phosphorus in the small intestine
(Norman, 1987). The present study was aimed to improve productive

performance, egg quality and the rate of calcium absorption'in laying hens.

MATERIALS AND METHODS

The present study was carried out at the poultry Research Farm
Department of Animal Production, Faculty of Agriculture, Zagazig
University, Benha Branch.

A total number of 540 one day old Hisex and Shaver female chicks
were used in this study (270 chicks from each hybrid). Chicks of each
hybrid were randomly divided into 9 experimental groups (each of 30
chicks) according to dietary calcium and vitamin D; levels. Chicks were
reared in a floor brooder houses during the brooding and growing period.
Atthe 20™ wk age birds were transferred to laying batteries.

Birds were fed ad libitum on starting, growing and laying rations of
nutritive value indicated in Table (1). The starting and growing diets were
supplemented with calcium and vitamin Dj levels to provide 0.8, 1.2 and
1.6% calcium and 800, 1200 and 1600 LU, respectively, from one day
old until 23 wks old. During the laying period dietary calcium and vit. D;
levels were supplemented to provide 3.5, 4.5 and 5.5% calcium and 800,
1200 and 1600 1.U/kg diet vit. D, respectively.

The productive performance parameters estimated were egg

production, and weight, feed intake and conversion. Shell weight percent





