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CHAPTLR I

B Ry Rt AL et W ek e

Publighed data on caleciuwn reguirements and its in-
terrelationship with other nutrients in the ration of laying

hens are numerous, thousgh they are rather scarce in Egypt.

It iz ocovious that the chief guide to the require-
ments for egs production is the composition of the egg it~
gellf, A marked deficiency of any essential component in
the ration of the hen will be refiected on the yield of egg
production, Calcilum is one of the sajor nutrients required
in ample guantities for normal egg productiosn; it is par-—
ticularly needed for proper shell formation. Czlecium re-
gquirement Tor laying hens depends oan (1) the number of eggs
laid (2) the quantity of feed consumed, and {3) the phospho-

rus content of the laying ratioa.

The ever~-incressing demand for eggzs of high quality
iz considered a feature of our modern life, HNew hybrids of
brcedg,streias and irbred linea, all coatributed in the higher
productiorn of eggs required to cover thesge aeeds. The main
trouble between the producer, the dealer and the conszumer

liegs on the delivery of eggs with shells of poor quality
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which do not tolerate the harzsrds of aandling.

On the other hand, it is well known that the eszg
gshell quality tends to deteriorate iz the not weather and

aging of hLena,

Due vo the mentioned factors tiaat are markedly af-
fecting egg oroduction, it seemed of zreat importance to
investigate caleium requirements for Fayouml laying hens,
ag an indlgenous breed, arnd the mein nutritional factors
affecting such requirements, ad caleium scurces, phnospho~
rus contents, ascoroic scid itanin C) and vitamin Dj.
Performance of egg production and ezz shell guelity were

also involved.

Central Library - Ain Shams University



Y
2

2. RIVIZU_QF. TEUERALURE

e s e e

"The fﬁnctions of the minerals in thne animal bedy are
nunerousd, Compounds of these elements are found in all
timsues, In %he sbsence of certain minerzl elements, the
various organs znd tissues of the animal orgenism are unable

%o perforn thejr functions,.

Calcium in the form of calcium carbonate, is 4ne

chief consiituent of sgg sheil: calcivn and phosphorus are

ch —
Cr

ndi

i

haracheristic congtitusnts of the bonessy iron ig an

o]

nensable constitusst of the hemeglobin of the bilood; iodins

B

Ls an sogeutial coastiiuvent of thyroxise normons; SonpounGs

o R} '

of godius snd potassiva fozgether with 2ther alseral

i

lements
e necessury for sailntaisdng the aclid-base eguliliibrium of
the wody; the calorine is s important consiifuent of ths
geeretioa of the proventriculus. Calelum also plsys an

inportent role in bicod clotting; minuse traces of oo

s
ey

ser
sre ragquirsd ty the animal to engble 1t to uitilize iron iz
e formation of henoglobing nsngagese andé zine are uFﬂeﬁtla'
for veproduction azd nermal bone developnent; acd cobalt,

in the Fore of vitanin BlE’ is necessery {or the wmatuxring

of the red cells. Also, there 1ls good evidence that several
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‘pf the mineral elesments are esdential consgtitusnte of

eNzymes Or 01 engyme systeﬁs {Titus and Prijz, 19?1).

The clhicken requires, for noimal nuﬁrition: calcium,
phasphorua; potasiwn, sulphur, sediwe, chlorine, magnesium,
iron, copper, nanganese, lodine, zinc and cobalt, & number
of other aineral elements are probably required such as

molybdenumny selenium and flourine,

Of %the mineral elements named: caleium, phosphorus,
manganese, sodium, chlorine and zinc must ordinarily added
to practical poultry feeda. At times, other mineral elements

may be present in suboptimal gquantitiss.

The animal reguirements for minerals may be expresged
ag ampunte per day or percent of product such as milk or eggs
or asg prapartian af the retion used, The first wey is more
precige but the latter is simpler and hae obvious practical

sdvantages (Underwood, 196&),

leny factors affect the mizersl reguiremesnts of animals,
the most important of which are: {a) the species or the breed
(k) the age, sex and rate of growth (¢} the nature and the

rate of production (d) the level and the chemical forms in
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which the mineral is ingested (e) the overall bzlence and
édequacy of the'die% iﬁ relation to the purpose of which it
is given (f) hormonal aﬁd physiological activities within
the animal (g) %he'giimate and {(h) the C?iteria of adequacy
employed. These faclors do nov act independently of each
other. They are, 1ln fact, c¢losely interrelated and inter—
dependent, go that one component of the ration or the animal
or the envircnment mey be actling in a manner which would
raise the requirement of e particular wineral nutrient while
at the mame time opither factors are tending to reduce the re-

quirements (Underwood, 136%).

In relation to the scope of the present study, tie
- galeium reguirements for leying heng and its relation to

other dietary facltors are investigated,

1. Effect of dictary c%}cirn level on 3

a - Egg_production :
Caledium level in laying roetions has been studled
by several investigators, end a great deal of Tresearch have
been conducted oz the Ca requirement for layers under dif-

ferent environmeptal and nutritional conditions. The Hational
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Rgmesrch Council (N.R,C., 1971) recommended 2,75% total
dietary Ce feo egé prgdﬁbtibn, but not neceséarilylincor-

porated in the ration. o a .

Variable valuse for (a requirement were renorted in
the literature. kostert (1960} reported that heng in bat-
teries required 2.5 %o 3,5% Cz in all mash rctions, for
mnaximum egg pra&ﬁction. Hurwitz and Grimiager (13960) sghowed
that hens fed a ration conteining 2.78% Ca produced signifi~
cantly more ezgs than thoss fed a ration with 1.85% Ca,
Sullivan and Kingan (1962) reported that increasing diefary
Ca level frow l.6 %o 2.8% increased hen day egg production
rate from 54.4 to 73.9%. Hurwitz and Griminger (1962} ste-
ted that the daily Ce regquirements for hens with 80%.egg Jon e
duction was about 3 g. The results of Hunt et al. (1961)
showed that as dietary Ca level increazsed from 1.75 to 2.25%,
egg ﬁroductisn ircreased, Andersan (1567) found that tﬁtéi
nuzber of eggs laid per bird wes more with nore Ca in the

rearing ration up to 2.5%.

Hulen and Hikolaiezuk (1972) siudied the effect of
summer temperatures on egg production in Quebec (Canada)} and

concluded that & ratian with 2.66 or 2,75% Ca was guffiaient
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for 75 to 80% ezg production.:

Kubota and HMorimoto (1966) indicated that in caeges,
the ration should have 2,75% dietary Ca to maintain best
egk production, The corresponding valus was 31.2% for birds

reared on deep litfter,

Deg Groote and Reyntens (1965) with rotions containing
2.26, 3.28 or 4.30% Ca found that the Yest requirement for
Ca weas approximetely 3.28%, They also added that 4,30% Gz

did not increase the rate of laying.

Several workers studied the influence of fesding
laying heng- on rations containing different levels of die-
tary Ca rangzed bétween 1.5 and 4,5% snd reported thzt as
the distary Ca level.inareaséd, the raie of egg production
increased (Pepper et al., 1961; Haclntyre gi.gi., 1964 ;
Burwitz ond 7 ons. a, 1964 ; Furuta et zl., 1965; Riddy
et al., l955£ Quisenberry ef al., 1969 ang Hiller and Sunde,

1575,

fiostert (1964 ) found that egg production was less
with 3.5% distery Ca level than with %,0%. The same result

was obtained by Seott et al. (1971}, whkile Hull and Scott
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