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Abstract

This experiment was carried out to study the effect of breed, dietary
calcium source, housing system and the interaction between these factors on
serum calcium and inorganic phosphorus levels during the time of egg
formation.

Serum calcium content was significantly affected by the pullet's breed and
housing system, while no significant variation in this trait was observed due to
either dietary calcium source or time of egg formation. Leghorn pullets had the
highest serum calcium level followed by Matrouh then by New Hampshire ones.
In addition, pullets kept in deep litter laying houses had the highest serum
calcium level.

On the other hand, no significant variation in serum inorganic phosphorus
level was found due to any factor studied. Housing system was found to be the
only factor that affected the amount of calcium intake. In most cases, pullets
kept on deep litter laying houses consumed relatively higher amount of dietary
calcium (295.78 g/pullet/9 months) than caged ones (254.44 ,g/pullet/9
months). The results also indicated that specific gravity of egg was
approximately constant or slightly increased during the first four or five months
of egg production period.

Introduction

The effect of dietary calcium source on the level of serum calcium was
studied several years ago. Werner (1959) and Muller et al. (1970) showed that
the serum calcium level varied directly with the calcium intake. Their results
suggested that the plasma calcium level paralleled the calcium intake.
Contradictory results were stated by Keem (1972) who found that, dietary
calcium did not affect scrum calcium. Plasma total calcium of laying hens
varied according to breed. It was averaged by 23.9 mg/100 ml in the White
Leghorn (Polin and Sturkie, 1959), and ranged from 19.5 to 30 mg/100 ml in
Rhode Island Red (Taylor and Hertelendy, 1961).

Changes in blood ionized calcium concentration appeared to be dependent on
the physiological status of chicken (Parsons and Combs, 1980). Russell et al.
(1930) conducted experiments in an attempt to correlate blood calcium levels
with ovum size. Paul and Snetsinger (1969) reported that the highest plasma
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calcium levels were observed at 1 hr post oviposition falling slowly towards
the latter part of shell calcification. Also, Sloan (1976) stated that serum

-calcium level at four hours before and after oviposition was significantly

lower than at time of lay.

Although several workers have found that levels of plasma phosphate
increased during shell calcification (i.e., Hunsaker, 1959), others (i.e.,
Sturkie, 1954) found no change or decrease in plasma phosphate during this

period. However, Choi et al. (1979) found that, laying hens were capable to

maintain a normal blood phosphorus over a wide range of dietary phosphorus.
But serum phosphorus level decreased immediately when fed on suboptimal
levels of phosphorus. Urist and Deutsch (1960) found that, the inorganic
phosphorus level in the plasma of chickens differed according to breed and
level of production.

The specific gravity of the €gg was found to be positively correlated with
shell thickness (Paul et al., 1966 and Fabijanaska, 1973). Similar results were
induced by Foster and Weatherup (1979); and Kader and Wezyk (1979) to
assure that the specific gravity of the egg is a good indicator for shell
thickness.

Material and Methods

One-day old chicks of Matrouh, Leghorn and New Hampshire breeds were
reared under standard nutritional managerial and hygenic conditions up to the
end of the brooding period which lasted 8 weeks. Chicks of each breed were
divided into two groups, each of 36 chicks. Those of the first group were
housed in batteries (three birds were kept per cage of 48 x 40 x 44 cm - 640
cm?2/bird), while chicks of the second group were kept in laying houses (900
cm?/bird). Pullets of both the two housing systems applied were then
subdivided according to the sources of dietary calcium into three subgroups
each of 12 pullets. Birds of the first subgroup were provided dietary calcium in
the form of limestone while those of the second and third subgroups had their
dietary calcium in the form of 2/3 limestone + 1/3 oyster shell or 1/3 limestone
and 2/3 oyster shell, respectively. Birds were fed ad lib. on starting, growing
(containing 1% calcium and 0.75% phosphorus) and laying rations (containing
3.5% calcium, and 1.17% phosphorus) from 16-20 weeks and 1.14% phosphorus
from 20 weeks thereafter. Calcium consumption per hen all over the
experimental period was calculated from the daily feed consumption.

Calcium and inorganic phosphorus were determined in blood serum of four
pullets from each experimental group when the egg production reached 50%.
Collection of samples was timed at ovulation and at 3.30, 4.45 and 24.45 hrs
thereafter, which represented the theoretical times for existing the formed
€gg in magnum, isthmus and uterus, respectively. Ovulation was considered as
30 minutes after oviposition of the previous egg (Morris, 1973). Serum calcium
and inorganic phosphorus were determined colorimetrically using special kits.
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The specific gravity of a freshly laid egg was estimated at room
temperature by floatation in series of solutions prepared varying slightly in
specific gravity. A good hydrometer was used, and the differences between
adjacent pairs of solutions were limited to not more than 0.005 g/ml.

Data obtained were subjected to analysis of variance according to Snedecor
(1972).

Results and Discussion

It was found that serum calcium level was significantly affected by pullet's
breed and housing system (Table 1). While Leghorn pullets had mostly the
highest serum calcium level averages followed by Matrouh then by New
Hampshire ones. This was mostly quite true in all experimental groups and at
all times of estimations. This statement could be assured comparing the breed
grand means of serum calcium levels, which were found to be 27.73, 22.82, and
20.75 mg/1 ml for Leghorn, Matrouh and New Hampshire, respectively.
Duncan multiple test showed significant differences between these averages.

Results obtained agreed with those of Taylor and Hertelendy (1961) who
found breed diffcrences in total plasma calcium. Variation in serum blood
calcium due to pullet's breed may be attributed to the differences found in the
rate of egg production. This statement agrees with that reported by Snapir
and Perek (1970) who found that plasma calcium level was higher in White
Leghorn layers than in White Plymouth Rock.

Pullets kept in deep litter laying houses had higher serum calcium level
than caged ones. This was, to a great extent obvious in most experimental
groups of Matrouh and Leghorn breeds and at most time of estimation.
However, it was less clear in New Hampshire pullets. Regardless to the
effects of pullet's breed and the dietary calcium source, the housing system
grand means of serum calcium level were 24.81 and 22.72 mg/1 ml for pullets
kept in decp litter laying houses and those housed in battery cages.

Analysis of variance, showed no significant variation in serum calcium
level due to dietary calcium source. This may be due to the fact that the blood
calcium concentration in laying hens is affected by the reproductive status of
the bird first and the photoperiod or pattern of feed intake second (Parson and
Combs, 1980) rather than the source of dietary calcium. It, also, could be
concluded that serum calcium content is affected mainly by the dietary
calcium content rather than the source at which was supplied since all tested
diets were formulated to contain 3.5% calcium.

Serum calcium level in most cases seemed to be relatively higher at
ovulation time then it slowly decreased towards the time of shell
calcification. However, analysis of variance did not show any variation in
serum calcium level between times of estimation. This may be attributed to




