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S-nur;ms were carried out to find out the effect of different environ-
mental conditions of feed, nutrients and minerals efficiency in
Fayoumi layers. 1. Feed efliciency: The control group was more effi-
cient than the other groups. The periodical variations showed that
the feed efficiency was generally governed by ege production moare
than feed consumption. The lowest efficiency was shown under
heat stress especially in the fourth period. 2. Protein efficiency:
The control group showed the higher efficiency. The artifically
lighted group recorded the highest retention efficiency for protein. The
periodical variations showed that the gross profein efficiency was
affected more by egg production than prolein consumption, The
differcnce between periods also became lower in case of retention
cfficiency than in gross cfficiency. These differences were wider in
heat stress group.  The data revealed an increase in protein excretion
in the periods in which egg production declined. 3. Fat efficiency:
Hens secreted in eges motre at than the ingested in the lighted and the
normal groups meanwhile heat stress group secreted in egps less
fat than the ingested. The periodical variations showed that the
periods of high egg production showed negative balance in casc
of fat retention cfficiency. 4. Calcium efficiency: The lighted and nor-
mal groups which recorded more egg yicld secreted in eggs more Ca
than the ingested, The Ca secreted in eges under heat stress was
less than ingested due to the higher excretion. The bird assesses its
feed consumption according to its need of calcium, 5, Phos-
phorus efficiency: The gross phosphorus efficiency was much
lower than that of Ca. The amount of phosphorus utilized was so-
small in proportion to the amount ingesied, The amount ingested
was more than the actual needs. The excretion via the excreta was
the main channel. 6. Magnesinm efficiency: The difference between
the gross and retention efficiency was great for Mg, it was greatest
in case of heat stress group. There was a correspondence between
phosphorus and magnesium, The periodical variation showed
negative balance in the retention efficiency of some periods, The
birds were capable to regulate the negative balance in the next periods.

Since feed accounts for about 45 to 55 9, of the cost of producing a dozen eggs,
laying hen nutrition is of particular importance to the egg producer. Good
egg production is dependent on, amongz other things, a ration that supplies
enough of lhe various nutrients in the most favoyrable balance or proportion,
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High temperature as achieved by many workers improved the efficiency.
By raising the air temperature gradually from 25%o 335%feed utilization effici-
ency for egp production was improved from 47 to 61 7 Constant temperatu-
re (35°) also induced improvement in the efficiency (Navar De Andrade, 1976
and ITO e/ al., 1971). However, Sheikh er g, (1974) showed that heat stress
(35 %) had no significant efleet of feed efficienc

Birds and feeding

Thirty Fayoumi hens which had been in lay for about three months were

randomly divided into three equal groups. The layers were housed individu-
ally in wire laying cages.

The birds were fed laying ration according to NAS-NRC (1977). Feed
was available for the birds ad libitum, the actual consumption for each hen
was recorded. The composition of the ration fed was as follows :

Corn 5009
Wheat bran 20.09;
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 the formula according to the
manufacturer *'Phizer” directions.

Crude protein and ether extract of the feed, eggs and excreta were esti-
mated according to A.O-A.C. (1975), phosphorus was determined after Fi-
ske and Subbarow (1925) while calcium and magnesium were analyzed accord-
ing to Campell (1975). Chemical analysis of the ration was as follows:

Crude protein 19.80%
Ether extract 3.83%
Calcium 2.76%
Phosphorus 0-899
Magnesium 0.20%,

The birds were allowed for two weeks in the wire laying cages to adapt
them on the new conditions and ration prior the begining of the experiment.

Experimental tregtments

The first group ‘“control one’’ was housed in the normal environmental
conditions. The second group was confined in a light proof room. The day
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light was prevented and the room was illuminated by White fluorescent light.
A lighting regime of 12 hr daily was maintained in the room from 6 a.m.to
6 p.m. The third group was located in a room under constant temperature
of 35" allover the experiment period using thermostatic controlled electric
heaters.  Source of illumination was only the day light. Egg production and
weight were recorded daily for each hen of the three groups.

The experimental periods

The experiment duration lasted for 112 days (16 weeks) began on Febr-
uary, 9 and continued until May, 31. This duration was divided into 4
periods cach of four weeks. Normal air temperature and day length values
during the experimental periods are listed below

Period and date Air temperature Average day length

1. Feb.,2 — March,8 14 .82 hr, 11 and min, 10
(Max.,21 — Mini.,8.6)

2. Mareh,9 — April,5 18.30 hr, 1and min, 46

( Max,,24.8.— Mini.,11.8)
22.10

3. April,6—May, 3 hr, 13 and min,11

(M&x.,39.6 — Mini., 14.6)
23,50

4, May, 4 — May, 3! hr, 14 and min,1

(Max..31.4 — Mini,,15.7)
Mean of the overall 19,70 hir, 12 and min 32
experiment (Max,,. 26.6 — Mini.,12.7)

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

Herein the study depended on the individual feed consumption and egg
production records under different environmental conditions. Feed and eges
were analyzed.  This may give more understanding of the physiological bea-
ring on feed utilization, not only by the feed consumption and egg mass but
also by detailed informations about the major minerals and nutrients ingested
and the portion of them secreted in eggs. The feed conversion (F/P) uscd in
this study to measure efficiency is a suitable criterion to indicate the efficiency
in digestion and metabolism.

Gross feed efficiency “*Feed conversion®

The artificial light treatment showed highest feed efficiency since it was
3-69 g of feed/ g of egg produced, followed by normal conditions and high
consant temperature.  Luke e/ af. (1973) indicated that the month of highest
production was more efficient that the rest of the season in feed conversion.
In the present work, heat stress lowered the egg mass, consequently lower effic-
iency was recorded (Table 1),

Sheikh e al. (1974) showed that heat stress 35° had no significant effect
on feed efficiency. Payne (1966) mentioned that feed conversion was more
efficient at 35°
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TABLE 1. Teed, nutrients and minerals conversion on Fayoumi hens under different
environmental conditions.

| Experimental conditions

Criteria |
Normal environ- ! Atificial \ High constant
! mental conditions | Tight l temperature
SO - !7____j7‘_ ——— S
Feed, . . . . . . . | 3.95 4+ 0.14 | 3.69 4+ 0,11 | 4.54 4+ 0,21
Protcn 5.94 4+ 0,24 | 3.62 4+ 018 | 0.75 £ 0,27
Fat . v 2+ o, . . || 1.47 4= 0.06 ! 1.35 4+ 0.04 ! 1.62 + 0.07
Caléivm: . . . . . | 2.18 + 0.17 1.95 - 0.10 ‘ 2.50 + 0.1%
Phosphorus . . . . | 9.03 4 0.07 6.23 -+ 0.28 I| 10.01 + 0.61
Magnesinm . ., | 10.30 & 0.55 l| 7.87 4 0.35 | d10.77 4 0.49
|

Standard error,
* ¥ Data are on hen basis,

Perivdical variations in feed efficiency

In the normal environmental “‘conditions control’ group, the third per-
riod recorded the highest efficiency while the lowest ome was in the first and-
fourth periods (Table 3). 1In this case, the eff iciency seems to be governed by
the egg production than the amount ingested which were of ncar values. Arti-
Ficial light treatment showed the highest feed efliciency in the second period,
followed by the third, fourtn and first periods. For the high constant tempe-
rature (heat stress) group, the third period also showed highest feed efficiency.
The fourth period recorded the lowest eff, iciency.

The data of periodical variations showed that the three treatments revealed a
rise in eiliciency till the second or third periods, [followed by decline in the
following ones.  This coincided with that in feed consumption and egg pro-
duction whick were affected by the changed environmental conditions and
according to the month in which the period lied. Mehta and Rajpurohit (1972)
showed that feed conversion efficiency in May and June was significantly lower
than in other perjods).

Protein efficiency

The artificial light and control groups showed almost the same values
of cfficiency despite the highest epg production of the former. The heat str-
css recorded the lowest efficiency (Table 1)

Baulloun and Speers (1969) cited that White Leghorn showed the highest
efficiency 37.39%,. Hill (1964) mentioned that protein conversion was 27.0%
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on the dry matter basis. The protein conversion was 24.4 t0 26.8% accord-

ing the purpose of selection wether it was for cgg number or egg size (Bolton,
1960).

The retention conversion or “retention efficiency™ is an expression could
be quoted from the feed conversion (F/P) to be retained amount/secreted in
egg (R/P). This may be useful to find out to what extent the bird can utilize
the retained amount in egg production.

The retention efficiency was 3.31, 3.10 and 3-58 grams of protein ret-
ained/g scercted in eggs (Table 2). The difference between heat stress and
other treatments become less in the case of ingestedfsecreted.  This indicates
that the excretion of protein was higher in heat stress.

TABLE 2. Conversion of retained nutrients and minerals in Fayoumi hens under different
enivernomental conditions,

Experimental conditions
Criteria :

Normal environ- Artificial Higl constant

mental *com.litions | light temperature
Protein . . . . . ., 3.31 4 0.13 3.10 = 0.15 3.58 4 0.20
Bl vz w ey o, 1.06 == 0.04 1.05 -+ 0.04 1.14 + 0.05
Caleium , . , . . . . 1.09 4= 0.10 | 1.12 = 0.08 0.96 = 0.09
Phosphorus . . . | . 2.69 4 0.31 115 4 D7 2.99 4 0.35
Magnesium ., . . , 2. 88025 3.36 += 0.19 1.88 4+ 0.41

#*
L2

Standard error,
Data are on hen basis,

Periodical variations of protein conversion

For the normal environmental conditions treatment, period three showed
the highest efficency, followed by the second, fourth and first ones (Table 3).
The retention efficiency showed the same trend (Table 4). The difference bet-
ween periods in the case of retention efficiency was less than in the case of gross
efficiency. This means that the birds try to assess the actual requirements
of protein under the varying environmental conditions across periods and
adjust it as possible via the excretion.

Artificial light rreatment, the periods may be ordered according to the
value of gross protein efficiency as follows : second, third, fourth and the first
(Table 3). These were in agreement with egg production, since the period
which showed the higher eff iciency was that of the higher productivity * se
cond period”,
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The retention efliciency showed also thae same sequence. The values of
retention efficiency are more lower than those of the gross efficiency. This
means that the excretion of protein was higher in the periods in which ege
production declined.

Normal environmental conditions group, period three showed the highest
efficiency followed by the second, fourth and Ffirst ones. The efficiency
then took the channel of egg production, since it raised gradually till the third
period and a reduction occured in the fourth one (Table 3.

TABLE 3. Effect of periodical variations on feed, nutrients and minerals conversion in
Fayoumi hens under different environmental conditions.

Criferia
Perio- |
i S, R — —
Feed ‘ Protein Fat ‘ Caleium Phosphorus | Magnesium
R — | — s = s o
‘ Normal environmental conditions
1 | 5.2540.50  6.834+0.79 | 1.964-0.26 |-2.?1:t{).34 | 8.961.25 [7.92-+3.95
|
2 | 4.2240.36 | 5.9840.46 | 1.630.13 | 2.40--0.30 .! 9.9240.84 (13.2541.25
3|3 3840 14 !5.33-_l-{}.23 1.2740.06 | 1.84-0.23 | 9.8641.16 | 9.1540.67

11.5941.31| 10.834-1.47

4 4.50-0.54 | 6.462-0.78

—

5940.20 | 1.994-0.33

Artificial light

—

1 4.56+0.57 6.904-0.54 (684014 | 2.42+4-0.56 | 9.4241.13 |11.88-41.69

2 | 3.1640.05 ‘4.79¢0.09 1 1.1940.03 1 1.76:20.20 | 6.112£0.42 | 6.434-0.28
| |

3 3.88+0.16 | 5.444-0.26 | 1.32-0.07 | 1,8740.27 i G.8140.61 | 6.56-0.39

4 4094025 | 6.26:+0.43 | 1.3340.06 ‘ 1.864+0.27 | 5.254-0.52 10.19+0.71

High constant temperature

(¥

8.4941.00 | 2.1740.28 | 2.50:0.36 | 10.2441.1113.534+1 .47

L80+0.67
| |
2 4.1840.43  6.10£0.55 | 1.4940.14 | 2.52-+0.24 ‘ 8§ 53:40.78 12.101.10
3 3652021 | 5.634£0.25 | 1.3740.08 | 2.1040.27 | 9.9240.88 7.864-0.47

4 T.3801.12 [10.50£1.25 | 2.3740.39 | 3.08-40.63 116.6443.31 (117.32+.16
| g | |

o Standard error,
®x  Data are on hen basis,

The retention efficiency (Table 4) showed the same trend. - This means that
the birds tend to assess the actual requirements of protein under the varying
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environmential conditions across periods and adjust it as possible via the exer

gtion.

TABLE 4. Effect of periodical variations on the conversion of retained nutrients and mineral
in Fayoumi hens under different ernvisronmental conditions.

Cirteria

Periods
| Prgtein
I } o
|
i ‘ 3.72+40.59
2 | 3.46-+0.28
3 l 3.31--0.14
4 L 3.67+0.45
|
1 3.6040.30
2 2.64-0.09
3 3.18--0.20
4 3.40--0.28
1 4.060.35
2 3.344-0.42
3 | 3.2540.16
4 | 51120070

Calcium ‘ Phosphorus

Fat

Normal environmental conditions

|
1.5140.23 1.014-0.20 ‘ 2,234+0.64
1.11+0 09 1.1540.13 | 2.482+0.34
0.89+0.06 1.1040.13 ! 3.93-£0 .54
1,204-0.17 1.07+0.18 ‘ 3.7940.85

Artificial light
1.2840.10 1.370.30 | 1.9340.26
0.89-4+0.03 1.1940.15 l 0.89+0.20
1.06--0.07 | 0.77140.22 | 2.03:0.44
1.034+0.06 | 1.1340.19 | 0.68-+0.24
High constant temperature

1.57+06.15 0.69+0,15 2.14+0.43
1.06+0,11 1.00+0.16 2.57+0.50
0.9340.06 1.03+0.13 3.65-40.66
1.56--0.20 | 1.16=£0.19 | 4.34--0.83

0.78=41.05
2.0940.68
3.54+0.42

3.18:£0.32

5.6920.77
2552015
3.1940.24

3.4340.29

0.54+1.23
2.2440.61
2.3540.36

3.2440.53

* Standard error.

#% Tata are on hen basis.

High constant temperature treatment, was distinguished by lower protein
efficiency. Gradual increase in efficiency till the third period also oceurred
but the fourth period showed the lowest.

The retention efficiency showed the same graduation but differences bet-
ween periods were obviously narrow than gross efficiency.

Egypt. |. Anim. Prod- 22, No. 1 (1982)
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Fat efficiency

The gross fat efficiency was 1 .47, .35 and 1.62 .62g of fat consumed,’
g secveted in egos for the normal, lighted and heat stress groups respectively
(Table 1). The low fat content of the ration used in addition to the high
percentage of egg fat may be the direct explanation for the high fat efficiency.

The efficiency of retention was [.06, 1.05and 1.4] 2 retained/ g secreted
n eggs in the normal, lighted and heat stress groups respectively (Table 2).
This means that the amount of fat excreted was not high since the values were
near to those of gross efTiciency,

Periodical variations of far comversion

Normal environmental conditions group, the gross fat conversion was
196, 1.63, 1.27 and 1.59 g of fat consumed/g secreted in eggs for the four per-
iods respectively (Table 3). The corresponding figures for retention efficiency
were 151, 1-11, 0-89 and 1.20 respectively (Table 4).  The period of highest
€gg production “the third™ recorded negative balance,

that the hens used the reserved far in egg formation. It is considered that
the fatty acids deprive mainly from the depot fats and that the stimulus caus-
ing their release acts on the individual lipids of these depots (Heald et al., 1964).

High constant temperature group, this group revealed lower gross fat
efliciency than the other groups. The efficiency was also affected by egg pro-
duction, the third petiod was the highest in the off iciency. Concering the reten-
tion efficiency, the third period of the relatively higher cgg production showed
slight negative balance, (Table 4),

Calcium.  efficiency

The gross calcium efficiency was 2.18, 1.95 and 2.50 g of calcium consum-
med/g secreted ip eggs in the normal, artificial light and heat stress group
respectively (Table 1). The efficiency may be affected by egg production since
the lighted treatment showed the best efficiency versus to the heat stress one,
Comparing these data with that obtained by Mueller (1959) on unceontrolled
and high temperatyre treatments, it can be found that the normal conditions
aroups is more efficiency than the uncontrolled one, in the same time the high
lemperature is amlost the same as Mueller’s value, In this connection Hurwitz
(1964) demonstrated that Ca storage, depletion and repletion are related to the
structural bone. It was added that this gives importance to each bone segment
as a Ca storage bone. The decreased amount of calcium which was shown
to be secreted in eggs in case of heat stress treatment indiates that great amount
of ingested calcium is excreted and that is the main caunse for reduced €gg pro-
duction and lower e Hciency.
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The efficieney of retention was 1.09, [.12 and 0.96 g of calcium retained/g
secreted in eggs for the control, lighted and heat stress treatments respectively.
The normal environmental treatment in the current work revealed similar
values in Ca retention to that of uncontrolled one in Mueller’s study (1959),
meanwhile the high temperature in both studies showed almost the same results.

Periodical variations of calcium conversion

Normal environmental conditions treatment, the gross Ca efficiency was
2.71, 2.40, 1-.84 and 1.99 g/of mineral consumed/g secreted in eggs for the
four periods respectively (Table 3). The efficiency increased till the third
period then decreased in the fourth one, the same role as egg production. The
efficiency of retention was 1-01, 1-15, 1-10 and 1.07 of Ca retained/g secre-
ted in eggs for the four periods respectively (Table 4).  The [irst period showed
a reversal result in gross and retention efficiency. It seems that hens rcas-
sess their needs and adjust the actual requirements as possible through excre-
tion and retention.

Artificial light treatment,the gross efficiency was 2.42, 1-76, 1.87 and
1.86 g of Ca consumed/g secreted in cggs for the [our periods respectively.
The efficiency was related to egg production more than Ca consumption.
The efficiency of retention was 1.37, 1.19, 0.77 and 1.13 g retained Ca/g secre-
ted in eggs for the four periods respectively. The third period showed negative
balance.

High constant temperature, the gross efficiency was 2-50, 2.52, 2.10
and 3.08 g of Ca consumed/g secreted in cges for the four periods respectively.
The efficiency increased till the third period, was obviously less in the first and
lourth periods where egg production decreased. The efficiency ol retention
was 0.69, 1.00, 1.03 and 1.16 g of Ca retained/g secreted in eggs in the four
periods respectively. Hens showed perefound negative balance which - was
gradually regulated across the four periods.

Phosphorus efficiency

The gross efliciency was 9.03, 6.23 and 10.01 g of phsophorus consumed/g
secreted in eggs for normal, artificial light and high constant temperature
groups respectively (Table 1), This was in accordancne with egg production
since the lighted treatment recorded the highest while the heat stress one
showed the lowest cfliciency.

The retention efficiency was 2.69, .15 and 2-99 g of phosphorus retained/g
secreted in eggs for normal, lighted and heat stress treatments respectively
(Table 2). This denotes high excretion of phosphorus via the excreta. Thus
the lighted treatment exhibited the best retention efficiency because of its highest
egg production.
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Periodical variations of phospharius efficiency

Normal environmental conditions, the gross efficiency was 8-96, 9.92,
9.86and [1-59 g of phosphorus consumed/g secreted in eggs for the four perio-
ds respectively (Table 3). The fourth period showed the Jowest efficiency.
The highest efficiency of the first period was due to the low consumption and
relatively high sceretion in cggs.  The efliciency of retention was 2.23, 2.48,
2-93 and 3.79 g of phosphorus retained/g seereted in epgs (Table 4).

Artificial lighted treatment, the gross efficiency was 9.42, 6-11, 6-81 and
5-52 g of phosphorus consumed/g secreted in eges for the four periods res-
pectively.  The fourth period showed the highest efficiency because of the in-
creased secretion of phosphorus in eggs.  The efficiency of retention was ] -93,
0:89, 2.03 and 0.68 g of phosphorug retained/s secreted in eggs for the four
periods respectively (Table 4).  On the same table, the receprocal relationship
between Ca and phosphorus seems very clear

High constant temperature, the gross efficiency was 124, 8.53, 9.92
and 16.62 g of phosphorus consumed/g scereted in egps for the four periods
respectively. The fourth period showed lowest efliciency due to its low cgg
production. The retention efficiency was 2. 14,2-57, 3.65 and 4.34 g of phos-
phorus retained/g secreted in eggs.

The great difference between the gross and retention efficiency showed
that the amount Ingested was more (han the actual needs and the excretion
via the droppings was the main channel since the egg production was signi-
ficantly low under heat stress,

Magnesium efficiency

The gross efficiency was 1030, 7.87 and 10.77 2 of magnesium consumed/
& secreted in eggs for the three treatments respectively (Table 1),  The retention
efficiency was 2 -58, 3.36 and 1.88 g of Mg retained/g secreted in eggs for the
three groups respectively (Table 2), A graduation in the efficiency can be no-
ticed, heat stress treatment showed the highest value, This was due to diffe-
rence in retention since it graduated to record the highest value in the lighted
group, followed by the control and the lowest amount in the heat stress one,

Periodical variations of magresium efficiency

Normal environmental conditions, the gross efficiency was 7.92, 13.25,
9.1 and 10.83 g of Mg consumed/g secreted in eggs for the four periods res-
pectively (Table 3).  Periods one and three were of relatively higher efficiency,
The retention efficiency was 0-78, 2.09, 354 and 3.18 2 of Mg retained/g
secreted in eggs for the four periods respectively (Table 4). The first and se-
cond periods showed high efficiency because of the high excretion and low
retention and not to the high egg production. The negative balance shown
in the first period was due to the reduction in the amonunt retained and the per-
centage of retention was 7.26 Vo Similar results were obtained by Guenther
and Lenkeit (1964),
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Artificial lighted treatment, the gross efficiency was 11.88, 6.43, 6.56
and 1019 g of Mg consumed/g secreted in eggs for the four periods respecti-
vely.  Efficiency coincided with egg production. The retention efficiency was
5-69, 2.55, 3-19 and 3.43 g of Mg retained/g secreted in cggs for the four
periods respectively. The first period still also the least efficient one. The
retention efficiency was also in agreement with egg production,

High constant temperature treatment, the gross efficiency was 13.53,
12.10,7-86 and 17.32 g of Mg consumed/g secreted in eggs for the four periods
respectively. The relative high efficiency of the third period despite the high
Mg consumption was due to the high amounts secreted in cggs “high egg pro-
duction™. Gross efliciency was generally low in this group, the fourth period
showed the lowest efliciency among all the minerals and nutrients studied.

The retention efficiency was —0 -54,2.24,2.35and 3.24 g of Mg retained/g
secreted in cggs.  The negative balance and efficiency of the first period was
greater than that of the same period under control treatment. This may be
related to the environmental conditions or to the physiological status of layers
during this period of the year. However, the hens of both treatments were
capable to regulate the excretion and retention in the next periods.
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