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THIS WORK was performed to evaluate the effect of
different environmental conditions on the pathways of
caleium, phosphorus and magnesium in Fayoumi hens.

The heal stress lowered caleium retention by hens to the
extent that negative balance occurred, this means less avail-
ability of caleium, The periodical variation showed that
calcium may be the limiting factor for egg production and
or the hen assess the amount of this mineral to keep it
enough for covering the ovulatory activity. The regulation
of caleium balance was achieved mainly via the excretion
irrespective the treatment or the amount ingested.

Reversal relationship was shown between ealeium and
phosphorus regardless of the element uptake. The lighted
treatment which showed the highest caleium retention re-
corded contrary result for the phosphorus. The periodical
variations confirmed the opposite directions of both caleium
and phosphorus to the extent that negative phosphorus bal-
anee geenrred, It may be suggested that caleium utilization
is the main factor determining the amount of excreted phos-
phorus.

Magnesium retention was similar to that of calcium
since the heat stress group recorded the lowest wvalue, as-
suring that the high temperature also inereased the excre-
tion via the excreta. The amounts of magnesium secreted in
eggs were small and those kept by the body were high
relative to the ingested amount. The periodical variations
confirmed the effect of high air temperature in inereasing
the magnesium retention. It seems that the state of pro-
ductivity affects to great extent the retention and excretion
of magnesium,

ing hen nutrition deals with nutrient requirements and the uti-
on of rations by the laying hen. From an assortment of feed-
etuftfs in the daily ration the laying hep derives important nutrients
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esgential for maintenance of vital life processes for efficient pro-
Guction performance. A large share of the ration (about 66 to 79
percent) is needed to fulfill the hen’s maintenance requirements
and the remainder can be used for egg production and, in case of
laying pullet that has not reached physical maturity, growth or
tissue building.

Oshima and Nozaki (1964) showed that the amount of re-
tained Ca decreased in the high temperature. The phosphorus level
in the hen’s diet had a marked influence on Mg metabolism in laying
hens.  High levels of phosphorus in the diet decreased Mg absorp-
tion from the small intestine and, stimulated secretion of endo-
2uuous Mg from the hens body into the gastrointestinal tract, high
Ca levels in the diet appeared to hasten the development of Mg de-
ficienecy (Edwards et al., 1962). Kdwards and Nuagra (1968) notic-
ed the same effect of phosphorus while high Ca levels did not ap-
pear to do so to the extent that phosphorus did in hastening the
development of Mg deficiency.

Experimental

Thirty Fayoumi hens which had been in lay for about three
nonths were randomly divided into three equal groups. The layers
were housed individually in wire laying cages. The birds were fed
a laying ration according to NAS-NRS (1977). The actual feed con-
sumption for each hen was recorded. The formula of the ration ferl
was as follows

Corn 80.0<
Wheat bran 20.0%
Corn gluten feed 9.0%
Cottonseed meal, dehulled 10.0%
Fish meal 5.0%
Limestone, ground 5.5%
Mineralised salt 0.5%

Laying hen vitamin premix was mixed with this ration accord-
wy to the manufacturer «Pfizer» recommendations,

Crude protein and ether extracts were estimated according to
A.0.A.C. (1975), phosphorus was determined after Fiske and Sub-
barow (1925), Ca and Mg were analysed after Campell (1975).
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The chemical composition of the ration was as follows :

Crude protein 19.80%
Ether extract 3.83%
Calcium 2.1%
Phosphorus 0.89%,
Magnesium 0.20%

The first group of hens «control one» was housed in the nor-
‘mal environmental conditions. The second group was confined in
a light proof room, day light was prevented and white fluorescent
light was used. A lighting of 12 hr daily was maintained from
6 am. to 6 pm. The third group was located in a room under
constant temperature of 35" during the whole experimental period
using thermostatic controlled electric heaters, source of illumina-
tion was only the day light. Egg production and weights were
vecorded daily for all the birds.

Calcium, phosphorus and magnesium were determined in the
eggs and the excreta using the aforementioned procedures.
The experiment duration lasted for 112 days (16 weeks) init-

inted on Feb. 9 and continued until May, 31, this was divided into
equal 4 periods. Atmospheric conditions during the experimental
periods are listed below :

Period and date Air temperalure Average day length

14.8°C

1. Feb, 2 March, 8 (Max.,, 21 — Min, 8.6) 11 hr, 10 min
18.30C

2. March, 9 — April, b (Max., 24.8—Min., 11.8) 11 hr, 46 min
22.1°C

3. April, 6 — May, 3 (Max., 39.6—Min,, 14.6) 13 hr, 11 min
23.5°C

4. May, 4 — May, 31 : .
(Max., 31.4—DMin., 156.7) 14 hr, 1 min

Mean of the whole period 19.7¢C
(Max., 26.6—DMin., 12.7) 12 hr 32 min

Statistical analysis was conducted according to Snedecor (1959).
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REesults and Discussion

Calcium pathways

Table 1 shows that the artificial light treatment recorded the
highest values for all the items studied. For the three treat-
ments, the differences between the amounts ingested were more
wider than between those excreted. This caused the amounts re-
tained approximately coincide with the amounts gsecreted or uti-
tized in egg formation. Heat stress showed the lowest value and
percentage of retention i.., 38%. This means that high tempe-
rature lowered the actual hiological value and availability of Ca.

Trble 1. Celodum pathwaps in Fryoumi home under difforent
euvironmantel conditions.

Experiments) conditiors

Criteria
Hormal envitop- Artdficial’ High constant
martal conditions  1ight tagpamt:r:q
£
1. Ingesied (gm) 208.40 + 6.24 246.80 * 6,00 168.12 + 5.78
2. Excreted (ga) 104,31 + 4,57 105.50 £ 5.40  103.45 + 1,90
3. Retalned (gm) 104.09 + 4.82 Wi.30 » 440 64,67 s S5a30
4. Rotsationg 49.95 & 1,77 57.30 = 1.60 58,47 +
5. Swerated in egsr (gm)  95.75 » 9,03 126,60 # 7410 67,23 + ¢

6. Utilized by the bouay
(gu), (3-5)

= Standard error.
xx Dats are on hen basie.

Concerning the portion utilized or kept by the body, the heat
trepiment recorded negaltive Ca balance, meanwhile the
a5 appreciably positive in the other two treatments. This
lound by Oshima and Nozaki {1964)
' cention under high temperature cecurred
irrespective of the dietary Ca. It was concluded that it was =
part of the reason of shell thickness reduction or laying rate in
summer. There was a reduclion in all items of heat stress treai-
ment than both the other two ones, but the magnitude was higher
in the second (lighted). It was concluded that the increase in the

SiPeEs
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The major effect of calcium loss is on the mechanism con-
trolling rate of lay than on egg-shell thickness although poor shell-
ed eggs indeed produced on a low Ca diet (Urist, 1959, Bell and
Siller, 1962). The demand made upon the hen in relation to Ca
metabolism is enormous (the amount secreted per shell) and even
4 small imbalanee could not be tolerated for a long time (Bell aned
Siller, 1962).

The present work showed a change in balance from period
to ancther to prevent the severe Ca debt which may lead to harm-
ful effects. The regulation for balance was achieved mainly via
the exereta. Guenther and Lenkeit (1964) cited that there was
a0 regulation by terminating the Ca excretion via the egg.  Gilbert
(1969) suggested that there is a mechanism which enables the
hen Lo assess ealeium Joss. Lake and Gillbert (1964) showed that
the hird with surgical thread in the shell gland and Wood-Gush
(10631 on birds with ligated oviduct, showed that the ovulation
was higher than the controls. These findings were confirmed by
Wood-Gush and Gilbert (1965).

There is little direct evidence to indicate that in casc of Ca
deficiency or unavailability a reduction in the number of develop-
ing follicles may oceur. Injection of FSH into birds on a low Ca
diet maintains oviposition (Morris and Nalbandov, 1958 and Tay-
lor et al., 1962). However, Taylor (1963) suggested thal Cu loss
affects FSH secretion, the direct mechanism for this is not known.

Phosphorus pethways

The ingestion of P differed and was proportional to feed in-
take (Table 3). The excretion was appreciably high in the arti-
ficial light treatment.

The retained amount of P was lowest in the lighted treatment
and highest in the normal environmental conditions one. The per-
centage of retention was lowest in the lighted treatment and high
in the normal and heat stress treatments. The amount of P sec-
reted in eggs was high in the lighted treatment and low in the
other ones. The amount of P utilized by the body in the lighted
treatment is so small (0.9 g) to the extent that P as debt occurs,
but it increased in other treatments.

Toypt. J. Anim. Prod. 25, No. 2 (1986)
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The major effect of calcium loss is on the mechanism con-
trolling rate of lay than on egg-shell thickness although poor shell-
ed eggs indeed produced on a low Ca diet (Urist, 1959, Bell and
Siller, 1962). The demand made upon the hen in relation to Cu
metabolism is enormous (the amount secreted per shell) and even
4 small imbalance could not be tolerated for a long time (Bell and
Siller, 1962).

The present work showed a change in balance from period
{o another to prevent the severe Ca debt which may lead to harm-
ful effects. The regulation for balance was achieved mainly via
{he exereta. Guenther and Lenkeit (1964) cited that there was
1o regulation by terminating the Ca excretion via the egg. Gilbert
(1069) suggested that there is a mechanism which enables the
hen to agsess caleium logs. Lake and Gillbert (1964) showed that
the bird with surgical thread in the shell gland and Wood-Gush
(1063) on birds with ligated oviduct, showed that the ovulation
was higher than the controls. These findings were confirmed by
Wood-Gush and Gilbert (1963).

There is little direct evidence to indicate that in case of Ca
deficiency or unavailability a reduction in the number of develop-
ing follicles may occur. Injection of FSH into birds on a low Ca
diet maintains oviposition (Morris and Nalbandov, 1958 and Tay-
lor ¢t al., 1962). However, Taylor (1965) suggested that Ca loss
affects F'SH secretion, the direect mechanism for this is not known.

Phosphorus pathways

The ingestion of P differed and was proportional to feed in-
take (Table 3). The excretion was appreciably high in the arti-
ficial light treatment.

The retained amount of P was lowest in the lighted treatment
and highest in the normal environmental conditions one. The per-
centage of retention was lowest in the lighted treatment and high
in the normal and heat stress treatments. The amount of P sec-
reted in eggs was high in the lighted treatment and low in the
other ones. The amount of P utilized by the body in the lighted
treatment is so small (0.9 g) to the extent that P as debt oceurs,
but it increased in other treatments.
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Table %, Phosphorus pathways in Fagous! Lona wunder differsant
snvironmantsl cond!tlons,

Experimental conditinons

Criteria
Horma)l snviron- Artificiasl High constant
mental copditions 1ight tamperature
L 3

1. lnyested (gm) 66,82 + 2,01 79210 + 1.90 57.97 * 2.17
so excreted fpm) 47,33 2 2.9 65,20 * 2,60 .89 « 2,26
34, Heteimec {(ga) 19,49 + 1.25 13.90 + 1.50 15,98 N T
4. Retection® 29.17 + 2,01 17.60 & 2,00 29.66 + 2.73
4. Secroted in egge (gm) 7.87 *+ 0.70 13.00 + 0.70 5.57 & 0.3
b, Utillzed by the body 11.62 + 1.48 00.90 + 2.00 10.47 + 1. 70

(emh, (3 = 5)

2 Standard exrror.
ax [zta are on hen basis,

It seems that the retention of P opposed that of Ca. In the
present work, the lighted treatment showed the highest Ca reten-
tion and the lowest for . Heat stress treatment recorded the
lowest Ca and the highest P retention, This is an indieation to
ihe several relationships between Ca and P irrespective of the
crvironmental conditions or the mineral intake. Nevertheless, the
hense maintained a positive (general mean) P balance. Guenther
and Lenkeit (1964) demonstrated that during the phase of exere-
tion, Ca, Mg and P excretion via the egg that of P via feces in-
creased,

Prindien] periations of phosphorus pathways

For the normal environmental conditions treatment, retained
amounts and percentages of retention in the third and fourth per-
inds (Table 4). The amount secreted in eggs was highest in the
third period which is considered the time of the highest reproduc-
tive activity. The portion utilized by the body showed a positive
balance for all periods.

Negative P balance was shown in the second and fourth per-
iods for the artificial light treatment. The negative balance of
P may be met with liberation of the mineral from the skeleton
to satisfy the requirements for shell formation and to conserve the
amount suitable for vital metabolic functions including the syn-
thesis of egg solids (Taylor and Kirkley, 1967).

Egypt. J. Anim. Prod. 25, No, 2 (1985)
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In the high constant temperature treatment, the ingested
amounts of P were lower than that of the other treatments. There
was gradual decrease in the excreted amounts across the four
periods.  The amounts secreted in eggs were small, while those
utilized by the body were of larger magnitude than Ca in propor-
tion to the amount ingested. The higher percentage of retention
of " in this itreatment than the other ones may be due to the
excretion of Ca under heat stress.

In general, it may be suggested that Ca utilization is the
main factor determining the amount of excreted P. The more
egg production requires more Ca for sheil formation and this will
be accompanied by high execretion of P (Common, 1933 and 1936).
Taylor and Willcox (1942) showed that egg shell formation in
hens is associated with decreased excretion of Ca and often with
increased excretion of P. The P excreted has been shown to be
mainly of urinary origin (Fussell, 1960).

It seems probable that the major factors governing not only
the excretion of P but also the general pattern of excretion of
all minerals ions and also ammonia during shell calcification are
{a) the requirements of the shell gland for Ca and bicarbonate
ions, {b) the need to excrete the P resulting from the skeletal
resorption (Taylor and Kirkley, 1967).

Magnesium pathways

The lighted treatment was higher in all items than the nor-
mal conditions one except for the amount excreted (Table 5).

The percentage of decrease of the heat stress treatment than
the normal conditions one are ordered in a descending manner as

follows : portion utilized by the bhody, retained, secreted in eggs,
ingested and excreted.

The amount of magnesium utilized by the body was of great-
er magnitude in proportion to the ingested amount if it was com-
pared with that of calcium. This proportion showed also wide
differences between treatments. This may be due to differences
in productivity under different treatments.

Lgypt. J. Anim. Prod. 25, No. 2 (1985)
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Magnesium retention showed obvious similarities to caleium
retention, sinee it was the lowest under heat stress and highest
under the lighted one. This indicates that the high temperature
also inereased the exeretion of magnesium as it did with ealeium.

Table 5. Maghemiws pathwsye in Fayoual hons undar different
environmental cozditiona.

Exparimsntal conditicns

Critaria
Normal environ- Artificial High constmot
nantel conditione Tight tamporalure
]
1. Ingrated (ga) 14.79 ¢ 044 17.50 + 0,40 11.92 4 0.48
2, Lxevated (gm) 11,13 + 0.50 10,10 + 0,20 9.72 + 0,36
3. Retslned (gm) 366 & 0ol 740 & CW50 2,20 + Q.44
4. Retentiond 2475 4 1.52 2,50 ¢ 1.00 1066 ¢ 345
5, gsecreted in eges (gm) 1,50 % 0.1 2,30 £ 0,10 1ath + 0,09
6. utilized by the body 2416 % 0.3 .10 & 0.20 1.06 # 0.42
(D’)p (3 - 5)

x Stacdard @rror.
xx Data are oa hen basis,

Retention may be related to the magnitude of the amount
ingested. Sell (1969) showed that a linear relationship existed
between the quantity of Mg retained and the amount ingested.

Periodical variations of magnesium pathways

For the normal conditions treatment the Mg retention show-
ed the lowest value in the first period, reached the highest level
in the third -period, began to decline again in the fourth period.
‘The amount kept or utilized by the body was positive in all per-
iods execept the first one which showed a slight negative balance
(F'able 6). In this connection Guenther and Lenkeit (1964) stat-
ed that hens retained from 6 to 9% of Mg consumed. A low re-
tention of Mg was recorded in the studies of Sell (1969).

In the artificial light treatment, the fourth period recorded
i{ne relative higher value in excretion and there was a similarity
petween the first and third periods. The amounts secreted in
scaw were very cloge in values in the first and fourth periods

Bgypt. J. Anim. Prod. 25, No. 2 (1985}
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#nd identical in the second and third périods, The decline oceur-
red in the fourth period which showed a great individual varia-
tions reflects the effect of raising air temperature. The portion
kept or utilized by the body was high in proportion to the amount
ingested or retained.

In the high constant temperature treatment, there was slight
differences in the ingested amounts except that the fourth period
which was appreciably lower. Concerning excretion, period one
showed the highest value. This period was considered the phase
of excretion in which a negative balance occurred. The same
phiase was shown by Guenther and Lenkiet (1964). After this per-
iod the hens reassessed their need of this mineral and increased
ihe retention till the third period but with a lower magnitude than
the other treatments.
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