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Effect of Calcium Level in the Feed on Plasma
Caleiwmn of Chickens '

M.BM. Bl Nadi, G.A.R. Kamar and M.M. ¥l Shafei
Fac, Agric., Cairo Univ,, Egypt.

THREE equal groups of Fayoumi and R.LK. hens at 4 months
of age were fed dists supplemented with 9%, 2% and 6%
caleium carbonafte.

Before sexual maturity the 6% calcium carbonate group
showed the highest level of plasma calcium conceniration. The
unsupplemented diet showed the lowest level in hoth breeds.

Plasma calcinm averages increased after sexual maturity
in all groups in spite of the reproduciive activity, The increase
was higher in the active than that in the inzctive hens. Active
hens with eggs in the oviduct showed lower calcium increase
especially those having eggs in uteri after laying either for
1 or for 6 months. The significant fall in total plasma caleium
in hens «having eggs in uleriy is assceiated with shell caleifica-
ticn,

Hens having eggs in uleri in groups fed 6% calcium car-
honate supplemented diet showed higher plasma calcium than
the other groups in. the two laying stages. Im all laying stages,
Fayoumi hens having uferine eggs had higher plasma calcium
concentration than their similars in RIR hens.

Plasma calcium in hens is affected by breed, caleium level in food,
and physiological state. Snapir and Perek (1970) found breed dif-
ferenees in both the total plasma, caleium as well as the bound frac-
tion. They were significantly higher in white leghorn than those
of the white Plymouth Rock.

The dietary caleium depletion resulted in progressive decrease
in blood calcium (Hurwitz and Bar, 1968). Although the hen has
some control over her serum calcium levels, the control is not as
instantaneous as might be anticipated.

The hens inability to maintain serum calcium levels when the
birds were starved for 16 hr, indicates that this dietary stimula-
tion for bone resorption is not instantaneous (Roland et al., 1972).

Most investigators agreed that the total ealcium increases in
plasma as birds begin laying (Fleishmann and Fried, 1945, Com-
mon et al, 1948). Poul and Snetsinger (1969) reported that the
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highest plasma calcium levels were observed at I1hr post ovi-
position falling slowly towards the later part of shell calcifica-
tion.

Material amd Methods

The work was carried out in the Experimental Farm, Faculty
of Agriculture, Giza, Egypt. Thirty-six hens of each Fayoumi and
Rhode Island Red (RIR) hens at 4 months of age were available.
Hens of each breed were divided into three equal groups. All the
birds were fed ad lib. On a ration composed of 50¢ white corn,
20% rice bran, 10% wheat bran, 20% dicorticated cotton seed
cake, 0.5% salt and fresh blood was added. Supplementary cal-
cium carbonate was added to the above mentioned ration at three
levels, at the rate of 0%, 2% and 6%,. Each of these diets were
alloted to a group from each breed. The determinations were car-
ried out at three stages. The first stage was one month from the
beginning of feeding supplementary caleium and before egg laying,
ie. at 5 months of age, the sccond, one month from the beginning
of laying and the third 6 months from the beginning of laying.
At each stage, four hens from each group were weighed and
slaughtered. The blood of each hen was drained in a beaker and
kept calm for clotting and the blood plasma was kept in a freezer.
Calcium was measured by the atomic absorption spectrometer. The
ovary and the oviduct of each hen were weighed and noticed for
detecting its activity,

Results and Discussion

Hens before sexual maturity showed slight individual dif-
ference in concentration of plasma ealeium within groups of the
two breeds under different levels of supplemented calcium ear-
bonate (Table 1). This result was expected due to inactivity of the
uterus in forming the shell.

Hens having diet with 69, calcium carbonate showed the high-
est level of plasma calcium concentration while those fed the un-
supplemented one showed the lowest in both breeds. Chan et al
(1968) reported that mild hypercalecemia occurred in chickens fed
a high calcium diet, and Hurwitz and Bar (1966) reported that the
dietary calcium depletion resulted in progressive decrease in blood
caleium.
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The plasma calcium averages of hens before sexual maturity
were lower than those of active and inactive hens after laying in
the twe breeds and under the three feeding treatments.

After sexual maturity, wide individual differences occurred
in the two breeds and in the three groups (Table 1). This dif-
ference was mainly due to the activity and to the egg laying cycle.

The active hens showed plasma ecalcium concentration more
than double it was in hens before sexual maturity in all cases in
the three groups of both breeds after laying for 1 and § months.
Most investigators found that the total calcium increases in plas-
ma as birds start laying (Fleischmann and Fried, 1945, and Com-
mon ef ¢l., 1948).

Moreaver, the inactive hens showed higher calcium concentra-
tion than hens before sexual maturity in all groups of both breeds,
but the increase was substantially lower than it was in the ae-
tive hens.

Active hens without eggs in the oviduct showed higher blood
calcium concentration than those having eggs in both breeds at the
two laying stages. Heng having eggs in uteri had lower plasma
celeium than those having eggs in magnum or isthmus in the
same group (Table 1). Hertelendy and Taylor (1961) showed that
there were very large differences between individual birds in the
changes in blood ealcium which occurred during the egg cyele.

When mean values were considered, it was found that there
was significant fall in total plasma calcium associated with shell
caleification. Paul and Snetsinger (1969) reported that the high-
¢st plasma caleium levels weore chserved at 1 hr post ovipositicn
falling slowly towards the later part of shell calcification.

In hens having eggs in uteri it was found that those fed on
6% calcium carbonate diet showed higher plasma calcium concen-
tration than those on the other two rations in both breeds and
at the two laying stages.

In all laying stages, Fayoumi hens having uterine eggs had
higher plasma ecaleium concentration than their similars in RIR
hens in all groups at all stages,
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