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ABSTRACT

An experiment was carried out, during the summer season, in Egypt to study the
effect of different dietary energy and protein levels on the productive performance of
laying hens under hot environments.

Nine dietary treatments were designed to contain three different levels of
metabolizable energy (2600, 2800 and 3000 Kcal ME/Kg) and three different levels of
crude protein (15, 17 and 19%). A number of 135 “Bovans Brown” laying hens, 24-
weeks-old, were used in a randomized 3x3 factorial design and every dietary
treatment was fed to 5 replicate groups of 3 hens each. The experimental diet T, was
formulated according to feed requirements of “Bovans Brown" to represent the control
treatment diet.

At the end of the experiment egg production, egg weight, egg mass, feed
consumption and mortality rate were recorded. Energy intake, protein intake, feed
conversion ratioc and live body weight change were calculated. The economic
efficiency of egg production for hens fed the experimental diets was caiculated.

The results showed that:

- Mean feed consumption significantly (P<0.05) decreased with the increase of
dietary energy level. However, no significant differences were detected for feed
consumption between treatments due to dietary protein levels (15, 17 and 19%CP).

- Birds fed the dietary energy level of 2800 Kcal ME/Kg and 18% CP recorded the
highest energy and protein intake values, while those received 3000 Kcal ME/Kg
and 15% CP recorded the corresponding lowest values.

- Live body weight change was not affected by feeding different energy levels. While
the highest protein level (19%) significantly (P<0.05) increased body weight
compared vith the level of 15% CP. However, highest body weight change was
attained by hens fed 2800 Kcal ME/Kg and 19% CP.

- The highest egg number or egg production (%) was obtained by birds received 15%
CP and 2600 Kcal ME/Kg. While; hens fed diets contained 3000 Kcal ME/Kg and
15%CP recorded the lowest egg production.

- Egg weight and egg mass values reduced as the energy level increased to 3000
Kcal ME/Kg and protein level decreased to 15% with significant difference
compared with the other levels of either energy or protein.

- The diet contained 3000 Kcal ME/Kg, and 15% CP recorded significantly (P<0.05)
the worst feed conversion ratic (FCR) value (2.80) while diets contained either 2600
or 2800 Kcal ME/Kg, each with 19% CP recorded better FCR value that did not
significantly differ (P>0.05) compared to the control {2800 Kcal ME/Kg, with 17%
CP).

- Meither dietary energy nor protein levels affected mortality rate,

- The control treatment {containing 2800 Kcal ME/Kg and 17% CP) had recorded the
highest value of economic efficiency, which also surpassed ali other treatments.
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Treatment (3) which received 2800 Kcal ME/Kg and 19% protein, recorded the

highest total feed cost.
Genserally, it could be concluded that:

Under hot envirSnmental conditions, laying hens fed diets containing 2600

Kcal ME/Kg and 19%CP recorded the highest egg number/hen but with high total feed
cost. While those fed diet containing 2800 Kcal ME/Kg and 17%CP recorded the best
economic efficiency value. However, each project should have its special calculations
considering the important factors affecting its economics that are mainly retated to
market mechanism and raw materials prices (feed cost).

INTRODUCTION

The term “heat stress” is often used to define the bird's response to
wormier environments where some different or abnormal physiclogical
response, such as panting, is occurred (Leeson, 1986). The negative
influence of high ambient temperature on the performance of laying hens is
well documented (Leeson 1986). Temperature normally exerts its effect on
production by influencing food and for nutrients intake rather than by
changing nutrients requirements, although a direct effect of temperature on
growth and /or egg mass output may change nutrient requirements (Sauveur
and Picard, 1987).

Stilborn et al (1988) indicated that feed consumption of laying hens
decreased significantly under high environmentai temperature. Also dietary
energy concentration is a major factor influenced feed intake (Yamamote and
Brobeck, 1965, NRC, 1994, Yalcin et al,, 2001 and Al-Harthi et al., 2002).
Scott and Balnave (1988) mentioned that although it is possible by
decreasing the ME concentration of the diet to increase the intake of other
nutrients, the response is partly offset by the fact that food intake does not
increase sufficiently to maintain similar intakes of energy. This appears to be
most important at hot environmental where energy intake is limited by
reduced appetite.

Morris (2004) reported that feed intake shows a curvilinear dependence
on environmental temperature. At temperature betow the panting threshold,
performance can be maintained by adjusting the feed so as to maintain an
adequate intake of critical amino acids. Above the panting threshold, the hen
is unable to take in enough energy te maintain norma) output.

The requirement of laying hen for protein does not remain constant as a
percent of the diet. The hen will vary its intake of food and subsequently of
protein depending on its requirement for energy. Level of egg production is
also a factor that should be considered {Attia, 1986). Number of reports has
shown that improving protein intake by increasing dietary protein
concentration only partially overcomes the adverse effect of high temperature
on egg output (Reid and Weber, 1975, El-Jack and Blum, 1978). On the other
hand, feed cost generally increases with increasing energy and protein levels.
Therefore, it is necessary to measure the response of laying hens to different
dietary energy and protein levels during hot weather.
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This study aimed to compare the performance of laying hens fed different
dietary energy and protein levels under hot environmental conditions, in
Eqgypt.

MATERIALS AND METHODS

This experiment was carried out at Fac. Agric. Farm, Cairo Univ., under
hot environmental conditions where the maximum temperature ranged from
30 to 42°C.

A total number of 135 “Bovans Brown”, 24-wke old laying hens were
individually ‘weighed and randomly distributed intc the experimental
treatments. A randomized 3x3 factorial design was used with 5 replicate
groups of 3 hens each, fed one of the experimental diets (Table 1). The nine
dietary treatments were designed to contain three different levels of
metabolizable energy versus three different levels of crude protein as folfows:

Energy (Kcal ME/Kg diet)

2800 2600 3000

17 T Ts Tz

cP (%) 15 T, Tg Ta
19 T Tg T .

The experimental diet T, was formulated according to feed requirements of
“Bovans Brown” to represent the control treatment diet. This study was
started from 24-weeks old and lasted to 48-weeks-oid. Data of egg
production, egg weight, egg mass, feed consumption and mortality rate were
recorded. Energy intake, protein intake, feed conversion ratio and live body
weight change were calculated.

The chemical analyses of the experimental diets and excreta were
undertaken according to the methods of A.O.A.C. (1990). The economic
efficiency of treatments was calculated, based upon the difference between
the price of egg mass and feeding costs.

Data were statistically analyzed for ANOVA as 3x3 factorial arrangements
using the linear model (SX, 1992). Significant differences among means were
separated by Duncan’s new multiple range test (Duncan, 1955) with 5% level
of probability.

RESULTS AND DISCUSSION

Table {2) shows the effect of dietary energy and protein levels on egg
number, egg production %, egg weight and egg mass.

Egg number:

The lowest egg number (94.22 egg/hen) was recorded by T, (15% CP and
3000 Kcal ME/Kg feed) and significantly differed (P<0.05) with the other
experimental treatments, while, the highest total egg numbertfhen was
obtained by Te (19% CP and 2600 Kcal ME/Kg). Statistical analysis (Table 4)
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revealed that there was significant difference (P<0.05) between energy level
of 3000 Kcal ME /Kg and the other two dietary energy levels (2600 and 2800
Kcal ME/Kg). Also there was significant difference (P<0.05) between protein
level of 15% from one hand and 17 or 19% from the other hand.

These resuits are in agreement with those obtained by Vohra et al. (1979)
who found that high dietary energy did not improve egg production under high
environmental temperature. Pray and Gessel (1961) suggested that egg
output can be obtained at temperature up to 30°C by adjusting the
composition of the diet so as to maintain an adequate protein intake.

Table (1): The compaosition and calculated analysis of the experimental
diets.

. Treatments
Ingredients i 2 3 Y 5 3 7 3 3
Yellow corn 66.35 | 68.85 | 6213 {5812 | 61.12 | 54.73 | 71.78 | 75.00 | 68.11
Soybean meal (48} | 14.05 | 8.76 | 19.70 | 13.77 | 13.75{ 19.13 | 2.80 | 245 | 366
Comglutenmeal | 2.43 | 3.35 | 456 | 1.03 - 1.67 | 11.22 [ 10.28 [ 13.48
Wheat bran 3.08 | 577 | 1.40 [ 12.86]12.84 | 10.77 | 0.26 - -
Meat meal (60%) | 3.51 | 1.9 - 3.17 - 240 | 2.03 - 2.80
Fishmeal (72%) | 0.56 | 1.00 | 1.50 | 1.10 | 3.50 | 1.20 | 1.50 | 1.0 | 1.55
Di-cal. phosphate | 1.64 [ 183 [ 200 | 157 [ 198 | 163 [ 144 [ 245 [ 1.72

Limestone 7.68 7.83 8.00 7.68 8.00 795 B8.06 8.06 7.74
NaCl 033 | 033 | 035 1 033 [ 035 | 0.33 | .33 | 0.37 | 0.33
DL.methionine 007 [ 003 | 0.06 | 9.07 | D.06 | 0.09 - - -

Lysine HC| 0.05 028 | 0.29 | 0.31

Vit. & Min, mix. * 030 | 030 | 0.30 | 0.30 § 0.30 t 0.3C } 0.30 0.30 0.30
Total 1 100 100 100 100 100 100 100 100 100
Chemical composition **:
Crude protein % 17.01 [ 15021 19 | 17.02115.01 | 19.02 | 17.02 | 15.06 | 18.01
ME (Kcallkg ) 2800 | 2800 | 2800 | 2602 | 2601 | 2601 | 3000 ; 3000 | 3000

Calcium % 3652 | 350 | 350 | 350 | 350 [ 350 | 3.50 [ 350 | 3.50
Av. phosphorus % 0.5 050 ) 050 - 050 | 0.50 | 050 | 050 | 0.50 | 0.50
Methionine % 036 | 031 [ 041 | 036 | 032 | 0.41 | 0.36 | 0.33 | 0.40
Met. + Cys. % 066 | 058 | 0.73 | 065 | 058 | 0.73 | 067 ; 060 [ 0.73
Lysine % 077 { 066 | 088 | 080 | 073 | 083 | 0.75 | 0.66 | 0.84

*Each 3 Kg. contains :Vit.A 10,000,000 1U; Vit.D, 1,000,000 ICU; VitE 10g; Vit.K 1g; Vit.B,
1g; Vit.B; 4¢g; Vit.Bs 1.5g; Vit.B,; 10mg; Niacin 20g; Pantothenic acid 10g; Folic acid
1g; Biotin 50mg; Choline chloride {50%) 500g; Iron 30g; lodine 300mg; Zinc 45g;
Manganese 40g; Copper 3g.

**According to Tables of NRC (1984} and INRA (1986),

Egg production %:

The results of egg production followed the same trend values of egg
number. The lowest (P<0.05) egg production was recorded by birds fed diet
containing 15% CP and 3000 Kcal ME/Kg, while the highest total egg
production/hen was obtained for birds fed diet containing 19% CP and 2600
Kcal ME/Kg. The main effects revealed that the dietary energy level of 3000
Kcal ME/Kg and CP level of 15%, gave significant (P<0.05) iess egg
production than the other energy and protein levels.
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Table 2. Effect of energy and protein levels on egg number, sgg
production (%), egg weight and egg mass at the end of the
experimental period.

Treatments item
Hen-day egg Hen-day egg . Egg mass
(T(E ;;:;{) CP(;:;'el Number production E(ggg I‘?g'g’)“ (kg eggs
(eggs / hen) (%) [ hen)
17 137.65 ab 81.92 ab 60.32 ab 8.303 ab
2800 15 126.93 be 75.56 be 58.27 be 7.396 ¢d
19 142.50 a 84.83 a 61.12 a 8.710 a
17 137.52 ab 81.86 ab 60.86 a 8.369 ab
2600 15 132.13 ab 78.66 ab 58.23 be 7.649 be
19 143.88 a 85.65 a 58.78 abc 8.457 ab
17 124.52 be 7412 bc 56.98 ¢ 7.095 cd
3000 15 94.22d 56.30d 56.57 ¢ 5330 e
19 11246 ¢ 66.05 ¢ 59.01 abc 6.636d
SEM 7.20 4.29 1.25 0.39
. Main
2800 13569 a 80.77 a 59.90 a 8.14 a
ME level 2600 137.84 a 82.05 a 59.30 a 8.16 a
(keal/kg) 3000 110.40 b 65.78 b 57.52 b 6.35b
17 133.23 a 72.30a 59.38 a 7.92a
CP % 15 117.76 b 70.17b 57.69b 6.80b
19 132.95a 79.14 a 59.64 a 7.92 a
SEM 4.16 2.48 0.72 0.23
ME x CP - NS NS NS NS
a b . means with different superscript(s)in the same column are significantly
different (P < 0.05).

*Standard error mean for comparison.

Egg weight:

Mean egg weight recorded higher (P<0.05) value for birds fed 17% CP
and 2800 Kceal ME/Kg, than those fed 17% CP and 3000 Kcal ME/Kg or 15%
CP and 3000 Kcal ME/Kg. The highest level of ME (3000 Kcal ME/Kg) or the
lowest CP (15%) showed significant (P<0.05) reduction in egg weight value.

As for high energy level (3000 Kcal ME/Kg), the low feed intake recorded
with such energy level {Table 3) perhaps affected egg weight value.

These results are in agreement with those obtained by Olomu and Offiong
(1983) and Shukla et al. (1988) who found that dietary protein level ranging
from 16-20% had no significant effect on egg weight. Other investigators
indicated that egg weight increased with feeding higher protein level. Ghawla
et al. (1976) found that protein requirements of " White Leghorn “pullets may
be 19% in the summer season.

Moreover, De Andrade ef al. (1976) found that high nutrient density
increase egg weight. Valencia et al. (1980) found that egg weight was
increased with feeding higher protein level (12 vs. 20%). Also, Scott and
Balnave (1988) suggested that the increase in protein intake gave a
significantly improvement in egg mass output.
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Egg mass;

The results of total egg mass (Table 2) revealed significant (P<0.05)
decrease in egg mass for birds fed 15% protein and 3000 Kcal ME/Kg
compared to the other experimental treatments. As the previous parameters,
the highest ME (3000 Kcal ME/Kg) or the lowest level of CP (15%) showed
significant {P<0.05) reduction in egg mass.

These results are in agreement with those obtained by Scott and Balnave
(1988) who found that increasing protein intake with increasing nutrients
density gave significant improvement in egg mass output, which were most
marked in hens kept at the hot temperature. ,

Table (3) shows the effect of dietary energy and protein levels on feed
consumption, energy intake, protein intake, feed conversion ratio and live
body weight.

Table 3: Effect of energy and protein levels on feed consumption, feed
conversion ratio, energy consumption, , protein consumption,
final body weight and body weight change at the end of the
experimental period.

Treatments Item
CP Feed Energy Protein Feed Body
ME level level consumption | consumption | consumption | conversion weight
{kcal/kg) %) {gm/hen {K-cal.ME {gm/hen {Kg.feed change
* iday) fhen/day) Iday) /Kg. eggs) | (gm/en)
17 107.04 bed 299.75 ab 18.20 be 217 ¢ 315.6ab
2800 15 108.11 be 302.74 ab 16.22 ¢ 2.46 abe 208.4 abc
19 116.00 ab 324.80a 2204 a 224 ¢ 353.2a
17 113.90 ab 296.15b 19.37 b 2.37 he 179.6 be
2600 15 118.40 a 307.90 ab 17.76 be 2.60 ab 249.3 abc
19 112.00 ab 201.20B 21.28a 2.24 ¢ 308.4 ab
17 102.55 cd 307.70 ab 17.44 be 2.53 abc 265.4 abc
3000 15 85.81 e 25740 ¢ 12.87d 280a 116.6¢
19 98.354d 295.00 b 18.69 be 2.58 abc 236.0 abc
SEM 5.53 - 12.85 0.77 0.19 74.98
Main factors:
ME level | 2800 110.38a 309.08 a 18.82a 231b 202.40a
(kcal’kg) [ 2600 114.77 a 208.70 ab 19.47 a 240b 24593 a
3000 95.57 b 29066 b 16.33 b 264 a 206.00 a
17 107.83 a 305.37 a 18.33 b 2.35b 253.53 ab
) 15 112.00a 288.34 b 15.83 ¢ 265a 1916¢
CP % 19 108.78 a 303.68 ab 20.67 a 2.35b 299.20 a
SEM 2.62 7.63 0.45 0.11 43.29
ME x CP bl * - NS " NS
ab .. means with difforent superscript(s)in the same column are significantly
different (P < 0.05).

*Standard error mean for comparison.

Feed consumption:

It has seen from the mean data of feed consumption that the lowest feed
consumption was recorded for birds fed diets containing 3000 Kcal ME/kg
diet and 15% protein. While, birds fed 2600 kcal ME/kg and 15% protein
recorded the highest value of feed consumption. It is clear from statistical
analysis that feed consumption decreased with the increase of energy level.
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These results are in agreement with those obtained by Ahmed {1973); Daghir
(1973); Marsden et al. (1987) and Peguri and Coon (1991} who reported that
feed intake decreased with increasing energy level. It is generally accepted
that laying hens are capable of adjusting their feed consumption to maintain
constant energy intakes and that the intakes of all nutrients, except water,
can be regulated by including them in the diet in a specific ratio to the amount
of energy percent (NRC, 1984).

Energy consumption:

The amount of calories consumed (energy consumption) per hen for the
experimental treatments showed that the lowest (P<0.05) energy
consumption was recorded for hens fed 15% protein and 3000 Kcal ME/Kg.
There were no significant differences (P<0.05) energy consumption between
hens fed 17% protein and 2800 Kcal ME/Kg and all treatments except those
fed 15% protein and 3000 Kcal ME/Kg. There were significant differences
(P<0.05) between energy levels 2800 and 3000 Kcal ME/Kg or between
protein levels 17 and 15 % as main factors affected energy consumption.

It was observed ailso from Table (3) that there was no significant
difference (P>0.05) between energy consumption at tevel of 2600 compared
with ME level either 3000 or 2800 Kcal ME/Kg. This result may be due to the
higher feed intake value for hens fed ME level of 2600 kcal/kg than the other
two levels which led io compensate the low energy level of 2600 Keal ME/Kg.

Protein consumption:

The highest value of protein consumption was recorded for hens fed 19%
protein and 2800 Kcal ME/Kg with no significant difference with those fed 19%
protein and 2600 Kcal ME/Kg .It was significantly higher {P<0.05) than those
fed 19% protein and 3000 Kcal ME/Kg. The results revealed that with constant
energy level, protein consumption increased as the level of dietary protein
increased. Protein consumption was significantly lower (P<0.05) with the
highest energy level (3000 Kcal ME/Kg) than that recorded at 2600 and 2800
Keal ME/Kg, with all levels of protein. It was observed also that protein
consumption significantly (P<0.05) decreased with hens fed 3000 Kcai ME/Kg
compared with those fed either 2600 or 2800 Kcal ME/Kg.

This result may be due to the low feed consumption value recorded for
hens fed ME level of 3000 Kcal ME/Kg than those received either 2600 or
2800 Kcal ME/Kg.

Feed conversion ratio (FCR):

Average feed conversion ratio (kg feed /kg egg) vaiues for laying hens fed
diets containing different levels of energy and protein are shown in Table (3).
There were significant differences (P<0.05) between birds fed the control
treatment {2800 Kcal ME/Kg and 17 % CP) and those fed 2600 Kcal ME/Kg,15
% CP or 3000 Kcal ME/Kg, 15 % CP. The energy level of 3000 Kcal ME/Kg
recorded the worst (P<0.05) value of FCR. There was no significant
difference (P>0.05) between the other two dietary energy levels. It is clear
also from Table (3} that FCR value was not affected by dietary protein leveis
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of either 17 or. 19%. Significant (P<0.05) effect was detected with the protein
level of 15%.

These results reflected the low egg mass produced by either energy level
of 3000 Kcal ME/Kg or protein level of 15% which recorded also lower values
of feed, energy and protein consumption. These results are not in agreement
with those obtained by Moraes et al. {1991) who studied the effect of different
energy intake on feed conversion and found that the feed intake/kg eggs or
dozen eggs were not affected by energy intake. While the findings reported
herein are in agreement with those obtained by Sugandi ef al. (1975) who
found that feed conversion was significantly better with the higher protein
level (18%) than with lower protein leve! (15%) at 25.6-26.9°C .On the
contrary, Olomu and Offiong (1983) found that dietary protein ranging from
16:20% had no significant effect on feed conversion

Live body welight change: _

Mean values of body weight change are represented in Table (3). It has
showed that the body weight changes ranged between 116.60 g/bird for birds
fed 3000 Kcal ME/Kg, 15% CP and 353.20 g/bird for birds fed 2800 Kcal ME/Kg,
19% CP. There was significant difference between the two protein levels (15
and 19%) while there was no significant effect of energy level on the same
parameter.

These results are in agreement with the results of Valencia et al., (1980);
Marsden et al. (1987) and Scott and Balnave {1988) who reported that body
weight increased as dietary protein concentration increased. While the effect
of energy level on body weight change in this study is not in agreement with
the results of Daghir (1973); Marsden et al. (1987); Scott and Balnave (1988)
and Peguri and Coon (1991) .They found that dietary energy level
significantly affected the gain in live body weight when dietary energy level
increased.

Mortality rate:

The resuits of mortality rate showed that neither energy nor protein levels
affected mortality. No dead birds were recorded allover the experimental
periods due to treatments, and in the mean time no symptoms due to
treatments on the birds during the whole experimental period were observed.

The economic efficiency of different treatments:

Economic efficiency of different formulated diets and money return per
hen at the end of experimental period are shown in Table (4}, By definition,
economic efficiency denotes to money output / money input.

The values of economic efficiency decreased when laying hens fed diets
containing energy level of 3000 Kcal ME/Kg. The net revenue / hen (L.E.) was
higher for hens fed 19% protein, 2600 Kcal ME/Kg than the other treatments.
The control diet which containing 2800 Kcal ME/Kg and 17% CP recorded the
highest value of economic efficiency.

Assuming that the relative economical efficiency of the control treatment
equals 100, it can be observed that the relative economic efficiency of T, ,Ts
and T, were 85 84 and 90 9%, respectively .These treatments diets
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contained 2600 Kcal ME/Kg and 17% (T.) ; 2600 Keal ME/Kg and 19% (Ts) and
2800 Kcal ME/Kg and 15% of ME and CP (T»).

Table (4): Effect of energy and protein levels on economic effunency

Treatments

tem TR [@TETE [ OE]®
2800 | 2800 | 2800 | 2600 | 2600 | 2600 | 3000 |3000 | 3000

17 15 | 19 | 17 15 | 19 17 | 15 | 19

Price/Kg feed (L.E)"" 1,133 11.07811.212 | 11301 1.110 1 1.209 | 1.206 [1.158] 1.272

Total feed consumption | 7 o3 | 13 16 | 19.49 | 19.14 { 19.80 | 18.82 | 17.23 |14.42| 16.52
hen (Kg)

;rf‘;')‘ feed costhen 20.37 | 19.58 | 23.62 | 21.63 | 22.08 | 22.75 | 20.78 |16.70] 21.01
Total egg numberfhen | 137.65|126.93]142.50] 137.52| 132.13] 143.86] 124 52| 94.22| 112.45

Price of total eg:
roduction ,heng, (LE) 34.41 131.73 | 35.63 | 34.38{ 33.03 | 35.97 [ 31.13 |23.561 28.12

3‘_"[’_:;8}’9“”9’ hen 14.04 | 12.15 § 12.01 | 12.75 | 10.95 | 13.22 | 10.35 | 6.85 | 7.11

Economic efficiency™ | 0.689 | 0.621 1 0.508 | 0.589 | 0.497 | 0.581 | 0.498 {0.410] 0.338

Relative economic 100 | 90 | 74 [ 85 | 72 | 84 | 72 {60 | 49

efficiency

(1) L.E = one Egyptian pound .

(2) Based upon the price of anegg =0.25 LE.

(3) Net revenu/hen (L.E) = Prics of total egg productionfhen {L.E) - Total feed cost/ hen
(L.E).

(4) Economic efficiency = Net revenue / Total feed cost

It is observed during the experimental period that the range of maximum
temperature during the different periods of production was 32-42°C. In this
connection, Feltwell and Fox (1980) reported that feed consumption decrease
in a rate of 1.5% as the temperature change from 20-30°C for each 1°C rise,
whereas from 30-38°C the fall may be 4 to 5% per each 1°C. They added that
above 30°C, feed intake decreases more rapidly and the hens energy
requirements begin to increase. This increase reflects the body's effort to get
rid of the extra heat burden caused by high temperature. Thus, hens could
become energy deficient when subjected to high temperatures.

In this respect, Valencia et al. (1980) reported that a reduction in voluntary
feed intake ranged between 42.6 'o 49.3% was observed at the higher
temperature {above 35°C). It could be conciuded that the primary effect of
temperature on production of poultry meat and eggs is on feed consumption.
in general, feed consumption will decrease by 1-5% (2% on average) for
each 1°C increase in temperature (Potter, 1983). When the temperature is
higher than 30°C, air movement becomes important to keep the birds
comfortable. If the birds become uncomfortably hot, feed consumption will
decrease to a level below that necessary for optimum egg and meat
production. In such cases, insulated buildings with evaporative cooling are
necessary in hot climates for optimum egg and meat production.

in general, a diet formulated to be adequate at a lower temperature will,
therefore, become progressively less adequate as the temperature increases.
As a result of the reduced intake of essential nutrients such as energy,
protein and amino acids at the higher temperature, rate of lay, egg weight
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and average body weight will be reduced. It is well known that the
relationship between environmental temperature and energy intake is
curvilinear with food intake declining more steeply as ambient temperature
approaches body temperature (Marsden and Morris, 1987). As listed in this
study, increasing energy concentration of the diet from 2600 to 2800 Kcal
ME/Kg tended to increase (with no significant difference) body weight change
and this was more pronounced in the hot environments. While, the more
increase of erergy concentration in the diet to 3000 Kcal ME/Xg failed to
increase body weight change particularly in the hot environments. The results
obtained showed also that birds fed diets providing 3000 Kcal MZ=/Kg and 15%
CP were smaller than those fed diets providing 2800 Kcal ME/Kg and 19% CP.
It appears that pullet growth is initially more sensitive to dietary protein level,
whereas energy intake becomes more critical as the bird approaches
maturity. These findings are in agreement with those obtained by Leeson and
Summers (1989) with “Leghorn” pullets. Accordingly, it could be stated that
the effects of temperature on the performance of laying hens are closely
related to its effect on their energy metabolism. '

The results showed also the depression in laying hen performance
including egg production percentage, egg weight and egg mass particularly in
the hot environmental conditions as a result of the depression in feed intake.
in this connection, the effect of ambient temperature on egg weight has been
reviewed by various investigators (Miller and Sunde, 1975; Lillie ot al., 1976;
De Andrade et al., 1977 and Vohra et al., 1979). They concluded that sudden
or gradual exposure of layers to high environmental temperature, either
constant or ¢yclic, significantly decreased egg weight.

Generally, the best laying hen performance was obtained by feeding diet
providing 2600 Kcal ME/Kg and 19% CP, and no significant differences had
been detected either between ME levels of 2600 and 2800 or CP levels of 17
and 19%. While, the worst laying hen performance was found by hens whicn
received 3000 Kcal ME/Kg and 15% CP. However, all parameters measured,
except few cases, had been improved by the r2duction in environmental
temperature and humidity or nearly at the end of the experiment.

Generally, it could be concluded from these results that:
- Diet contained 2800 Kcal ME/Kg and 17% CP (control freatment) gave
the best economic efficiency value,
- Feeding diet contained 2600 Kcal ME/Kg and 19% CP recorded the
highest egg number/hen but with high total feed cost/hen.

Feed cost, which represents about 60-65% of the total costs of poultry
production operation, is an important factor affecting economics of the
project. However, each project should have its special calculations
considering the important factors affecting its economics, which are mainly
related to market mechanism and raw materials prices (feed cost).

in such cases, it can be recommended that insulated buildings with
evaporative cooling are necessary in hot climates for optimum egg and meat
production.
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