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‘nis work was conducted to study the effect of

methionine and jysine supplementation to the level of
120% of requirements either in feed (F) or drinking water
(W) for cre-phase low protein diet on laying performance,
feed utilization, egg quality and digestibility. A total number
of 180 H&N females pullets of 19 weeks of age (previously
divided into control (C), F treatment and W treatment during
growing period) were classified into 9 experimental groups,
20 pullets for treatment, in 5 replicates, 4 birds each, as
C/C, F/C, W/C, C/F, F/F, W/F, C/W, FfW and W/W groups.
Contro! diet (C) during laying period contained 19, 18, 17
and 16% crude protein (CP) as strain requirements, while
experimental diet F and W contained 15% crude protein
(CP). All diets were iso-calorie and iso-nitrogenous. Results
obtained could be summarized as follows:

- The lowest (P<0.05) final body weight obtained by F/F group
(1.696 kgj; while control group (C/C) attained highest (P<
0.05) final body weight (1.889 kg).

- Birds in W/F group recorded higher values in total egg
number (105.6) and rate of egg production (75.26%)
compared to the other experimental groups, while the
heaviest egg mass recorded by control group (6.111 kg /hen)
followed by W/F group (5.959 kg /hen). The lowest egg
mass obtained by F/F group (4.844 kg/hen) followed by C/F
group (4.852 kg/hen).

- The heaviest average egg weight recorded by control and
W/C groups (58.0 gm) followed by C/W group (57.5 gm),



116 El-Khimsawy, K. A. ef al.

while the lightest average egg weight recorded by F/F group
(55.8 gm) followed by F/W group (56.2 gm).

- The largest amount of feed intake recorded by W/F group
(111.9 gm /bird /day) followed by C/C group (106.1 gm
/bird /day), while the smallest amount recorded by F/F group
(93.7 gm /bird /day) followed by C/F group (96.5 gm /bird
/day).

- The best feed /fegg conversion recorded by C/C and F/C
groups (2.43), while the worst one recorded by C/F (2.75)
followed by F/F group (2.73).

- The smallast (P<(.05) albumen weight, the highest shell
thickness and percentage were recorded by W/F group.
However, albumen percentage, yolk weight, yolk
percentage, shell weight, Haugh wvnits and yolk index were
not affected by treatments through 19-38 weeks old.

- Groups of W/F recorded lower feed cost per dozen egg than
the other experimental groups.

- The experimental treatments reveaied no significant effects

on nutrients digestibility, except those of ether extract where
it was higher being 82.79% in W/C group, while the lowest
ane recorded by W/F group (71.10%).
Finally, it could be recommended to formulate a layer diet
of lower crude protein content (15%) with lysine and
methionine supplementation either in feed or drinking water
during laying period. This will, in turns, alleviate the higher
cost of feed and improve some of laying performance.

Keywords: Methionine, lysine, diet, drinking water, feed utilization, egg
production, digestibility, economical efficiency, hen layers

The requirements for maximum egg production and egg weight are mainly
controlled by fluctuations in nutrient content which finally affects
performance. It is possible to use low-protein in laying hen diets
supplemented with methionine, lysine and glycine without any need for
animal feed (Goryachko et al., 1985). In this respect, Roland (1980) reported
that the protein content in layer diets can be reduced to as low as 11.5% in
corn-soy diets containing 0.42% methionine + cystine and 0.52% lysine
without adversely affecting egg production. Njoku et al. (1987) found that
feed efficiency, egg production, egg weight and egg quality measurements
did not significantly differ in low protein diet (13.05%) supplemented with
0.3% lysine in a tropical environment compared to the other treatments.
Lopez and Leeson {1995) tested 16, 14, 12 or 10% CP supplemented with
lysine and methionine and reported that egg shell deformation was not
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different up to 50 weeks of age. However, the smallest eggs produced by
birds fed lower protein diets.

Although there were no significant decrease in each of egg
production and egg weight when birds offered low protein
diets supplemented with methionine and lysine, birds showed a
significant decrease in feed consumption and feed conversion values
(Lettner et al., 1989; Harms and Russell, 1993 and Hashish and El-Ghamry,
1998).

Likopa er al. (1986) used feed mixture low in protein (14 or 12%)
but containing high amounts of lysine and methionine. Control hens were
fed on a diet containing 16% CP. Digestibility of protein was 67.6, 67.5 and
60.6% with the 16, 14 and 12% protein diets, respectively. Zander
and Grubn (1989) formulated a basal diet with lysine, methionine
and cystine supplements of 60, 120 and 180 gm daily. They found
that apparent digestibility of DM, CP, NFE, lysine and methionine
plus cystine were 73, 78, 84, 80 and 77% and not influenced by feed
intake.

The higher prices of some conventional feedstuffs, particularly
soybean meal increased the total cost of poultry production, especially under
the desert conditions. Hence, the formulation of lower protein diets
supplemented with essential amino acids will contribute to alleviate the total
feed cost of poultry nutrition. Therefore, the objective of the present work is
to study the effect of adding free amino acids either in water or diet on
laying performance and egg quality measurements. Economical evaluation
and digestibility coefficients of the experimental diets were also taken into
consideration.

MATERIALS AND METHODS

The study was carried out at the Poultry Experimental Station,
Faculty of Agriculture, AL-Azhar University, Nasr City, Cairc in order to
study the effect of methionine and lysine supplementation either in diet or
drinking water for one-phase low protein dict on digestibility as well as egg
production during layer period. A total number of 180 H&N pullets of 19®
week of age were distributed into nine groups, 20 pullets for treatment, in 5
replicates, 4 biras each and fed on one of laying treatment diets for each
group. Hens kept on 16 hours light each day. Experimental treatments
during growing and laying periods are shown in fig. (1). Formulation and
calculated analysis of the experimental laying diets arec shown in table (1).
Nutrient requirements were determined according to catalogue of H&N layer
hens.
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Fig. (1). Design of experiment during growing and laying periods.
Growing Laying
Stage I | Stage II | Stage IIT § Stagel ; Stage Il | StageIIl ; Stage IV
0-5wk | 6-15wk | 16-18 wk§19-22 wk | 23-26 wk | 27-34 wk | (35-38 wk)
CP% CP% CP% CP% CP% CP% CP%
] : 19 118 117 16 CiC
iC : 15 '15 ‘15 '15 C/E
17 115 114 15 115 115 115 CIW
; - 19 118 117 116 FIC
'F + 15 15 115 15 F/F
14 114 A 14 15 HE ‘s ‘s Frw
; o 19 118 17 16 W/C
‘W ; 15 15 115 15 W/F
14 114 14 15 115 ‘15 115 WIwW
C  Control

F Low protein diets supplemented by methionine and lysine in feed to the level of 120% of needs {F)
W Low protein diets supplemented by methionine and lysine in water to the level of 120% of needs (W}

1984)

Data of feed intake, feed conversion, egg production, egg weight,
egg quality and mortality rate, age at first egg, age at 10% egg production,
age at 50% egg production, age at the peak of production and final body
weight were recorded.  ~
Total egg number of hen was calculated as number of eggs divided
by number of hens through the laying period. Total egg mass of hen was
calculated as weight of egg on number of hens in each treatment.
Rate of egg production was calculated as E +(d x b} x100 (North,

where, E = egg number, d = number of days, b = No. of birds.
Egg Quality
Total number of 36 eggs from each treatment were used to evaluate
egg quality measurements. Specific Gravity was estimated as mentioned by
Hamilton (1978). Shape Index were estimated as the ratio of their maximum
width to their length by using Vernier Calipers. Yolk Weight and Shell
Weight (membrane-less shells) of each egg were recorded. Albumen Weight
was calculated by subtracting yolk and shell weight from egg weigh. Yolk,
shell and albumen percentage were calculated and their values were
transferred to percentages angle according to Snedecor and Cochran,
(1980) using the equation: Arcsin = V percentage. Egg weight and albumen
height were used to calculate the Haugh units for each individual
egg according to Haugh (1937). The ratio of yolk height and diameter were
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used to determine yolk index, measuring its height by using tripod
micrometer reading to the nearest 0.01 cm, while yolk diameter was
measured by vernier calipers to nearest mm. Yolk Color was measured by
Roche Color Fan. Shell Thickness was measured by using Ames Shell
Thickness Gauge.

TABLE (1). Composition and calculated analysis of the experimental

diets
Control diets Experimental diets |
Ingredients% Week | Week | week | week | week | week | week | week

19-22 | 25-26 | 27-34 | 35-38 | 19-22 | 23-26 | 23-34 | 35-38

Comn yellow 58.00 | 61.60 | 64.90 | 68.50 | 69.43 | 69.55 | 69.64 | 69.88

Soybean meal 20.00 | 17.10 | 14.10 | 11.10 | 11.00 | 11.00 | 11.00 | 11.00

Concentrate a | 10.00 | 10.00 | 10.00 | 10.00 | 8.00 | 8.00 |8.00 | 8.00

Sunflower oil 265 |200 [150 (090 |090 | 090 090 [090

Calciumcarbo. | 835 | 830 [8.50 | 850 | 860 |860 |860 | 8.60

Di calcium pho. | - - - - 040 040 | 040 [ 040
DL-methionine | - - - - 036 | 031 [028 40.12
L-lysine - - - - 031 1024 [018 1010

Vit.Bmix b [ 025 025 ;025 |025 025 |025 |025 |0625

ViL AD3E ¢ | 025 [ 025 1025 (025 [025 (025 1025 025

Mineralmix. d [ 025 (025 [025 [025 |025 [025 [025 [025

NaCli 025 (025 1025 |025 1025 1025 (025 |025

Total 100 100 100 100 100 100 100 100
Calculated analysis

CP % | 19.0 180 | 170 | 160 {150 15.0 15.0 15.0

ME (Kcal /kg) | 2862 | 2861 ;2861 [ 2861 | 2862 | 2862 | 2862 | 2862

Calcium % | 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Av.Phosph. % [0.46 | 046 |045 | 045 0.45 0.45 045 | 045

Met. +Cys. % | 074 (071 |068 {065 |08 |[084 |080 |0.75

Lysine % |100 1097 [088 |080 j1.10 098 |092 |0385

(2) Contains: CP 51%; ME 2400 Kcal /kg; Ca 8%; Av. p. 3.51%; Met. 1.69%; Lys. 3.19%.

(b) Each kg contains Bl 20 gm; B2 4.5 gm;B6 3 gm:BI2 13 gm: choline chlorid 100 gm
{¢) Each kg contams vit. A 20,000 IU; vit. D3 2000 1U ; vit. E 4001U; K2 1 gm

{d) Each kg contains Mn 40 gm ; Zn 45 gm; Cu 3 gm; Fe 30gm;I 0.3 gm;Se o.1 gm.

Growing-feed cost (GFC) per hen was calculated as feed intake per
hen during growing period x price of feed. Laying Feed Cost (LFC) per
hen was calculated as feed intake per hen during laying period X price

of feed. Total Feed Cost (TFC) per hen was calculated as: TFC = (GFC) +

(LFC) . Feed cost per dozen egg was calculated as LFC / dozen egg per
hen.
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Digestion Trial

At the end of 38" week of age, three H&N female birds of each
group were transferred to a battery where each bird was kept alone in order
to evaluate the experimental diets. Urinary Organic Matter {UJOM) was
calculated according to Abou-Raya and Galal (1971), while, fecal
nitrogen (UN) was determined by method of trichloro acetic acid (Jakobsen
et al, 1960). Metabolizable energy (ME) and Productive energy were
evaluated according to Titus and Fritz (1971). Chemical analysis of
moisture, crude protein, crude fiber, ether extract and ash were determined
as described in Association of Official Analytical Chemists (A. O. A. C,,
1990).
Statistical Analysis

Analysis of variance was carried out according to Snedecor and
Cochran (1980). When significant differences were found, means
comparison werqf made by Duncan’'s multiple range test (SAS, 1988).

Two main effects were studied, effect of growing treatments and
effect of laying treatments. So the linear model was as follows:

Yijk=pu+ G+ L+ (GL)y + ey

where:
Y = The observation on the ™ bird in the i ™ experimental growing
treatment and in the j" experimental laying treatment
H = An effect common to all birds.
G, = Effect to all birds given {" experimental growing treatment.
L; = Effect to all birds given /" experimental laying treatment.
(GL); = Effect particular to i™ growing treatment and " laying treatment.
ey = A randomized error of all the unidentified factor that may
affect the dependznt variables and not included in the model.

RESULTS AND DISCUSSION

Effects on Body Weight and Laying Performance

Table (2) cleared that birds of group F/C and F/W matured sexually
early, while birds of group W/C and W/W matured sexually later on. The
differences among the experimental groups in age at first egg were clear
with wide range of 9 days, dropped at 10% egg production to be 6 days,
farther more these differences at 50% egg production was become 5 days
only. This result agreed with the findings of Maurice et al (1982) and
Okazaki et al. (1995). The lowest final body weight was attained by F/F
group (1.696 kg), while control group (C/C) attained highest final body
weight (1.889 kg).

Disappearance of changes among averages live body weights of
chicks during laying period until 38 weeks of age as affected by dietary
protein regime and amino acid supplementation in present study may due to
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both positive effect of crystalline amino acids supplementation and negative
effects of decreasing protein level in the diet on live body weights. However,
Lopez and Leeson (1995) obtained smaller body weight gains of laying hens
when protein in diet decreased, while Calderon and Jensen (1990) found that
body weight of laying hens increased as dietary methionine and lysine
increased.

Results of mortality rate during laying period were found to be 0.0%
for control group and F/F group, while the other groups lost one bird for
each group. Result of no mortality rate in C/C and F/F groups are in
agreement with those found by Kociova er al. (1989) and Petersen (1993)
who concluded that low protein supplemented diet had no effect on
mortality.

Average egg number as affected by protein and amino acids
program are presented in table (2). Best egg number was attain by W/F
group (105.6 egg/hen), while control group C/C was better (104.5 egg/hen)
than the other groups. Groups of C/F and F/F showed the lowest egg
number per hen. This mean that birds grown on one- phase low
protein supplemented with methionine and lysine in water laid more egg
than the control or the other experimental groups. This resuit suggests
physiological alterations in W/F birds or may due to the heavier body weight
of these birds at 18 weeks of age. However, Proudfoot and Hulan (1986)
found that reverse protein Juvenile dietary regime may support adult
performance that equal or surpass the performance of birds reared on
conventional dietary program. Cheng et al. (1991) found also that birds with
heavier weight at 20 weeks of age had better laying performance than birds
with lighter body weight.

The highest rate of egg production attained by W/F group (75.26%)
followed by control group (74.56%) during 19-38 weeks of age, while the
lowest attained by C/F (61.18%) and F/F (61.69%).

Total egg mass as shown in table (2) followed the same trend of egg
production rate and egg number, but group W/F which laid eggs (105.6)
more than control (104.5) attained egg mass (5.959 Kg/hen) slightly less
than control (6.111 Kg/hen), that surely due to decrease egg weight of W/F
group.

Average egg weight throughout the experimental period (19-38
weeks of age) laid by control and W/C groups were similar and significantly
higher (P<0.05) than that laid by groups of W/F, F/W and W/W. The lowest
egg weight was recorded by F/F group.

Feed Consumption and Feed Conversion

Average amount of feed consumed and feed conversion of hens
during laying period (19-38 weeks old) as affected by protein treatments
are shown in table (2). Clearly, birds in group F/F ate less feed than
control group, excepting W/F group which consumed the largest amount
of feed. However, this group recorded the highest values in total
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number of eggs, average rate of egg production and also a higher
value in peak of egg production in comparing to the other experimental
groups.

The result of increasing feed intake in group W/F was in agreement
with those found by Sell and Johnson (1974) who reported that feed
intake increased as lysine level increased. While the results of
decreasing feed intake of other groups compared to control one were in
agreement with those found by Skrivan (1988) and Wideman ef al
(1994) who reported that feed intake decreased with low protein
supplemented diet.

During 19-38 weeks of age control group and F/C group attained
the best value(2.43) of feed conversion, while group C/F recorded the worst
value (2.75) followed with ascending order by F/F group (2.73).

Egg Quality Measurements

Egg quality measurements as affected by the experimental groups
are shown in table (3). Specific gravity, yolk weight, Haugh unit and yolk
index was not significantly influenced by the experimental treatments.
This result was previously confirmed by Kociova et al. (1989) and Okazaki
et al. (1994) and disagreed with Mohamed (1994) who concluded that
increasing CP level in laying rations improved significantly egg yolk
percentage.

Shape index showed significantly (P<0.05) differences among
treatments. Through 19-38 weeks old, shape index found to be 0.782, 0.800,
0.768, 0.782, 0.783, 0.786, 0.780, 0.784 and 0.782 for groups C/C, F/C,
W/C, C/F,F/F, W/F, C/W, F/'W and W/W, respectively.

Large number implics a more circular shape, while small number
imply a more rectangular shape. However, group of F/C attained the highest
shape index number (0.800), while group of W/C recorded the lowest one
{0.768).

Through 19-38 weeks old, statistical evaluation indicated that
differences among albumen weight means were significant (P<0.05). W/F
group recorded the lowest albumen weight (37.04 gm), while F/'W group
attained the highest albumen weight (39.52). It can be easily seen the
connection between albumen weight and egg weight since group of W/F
recorded the lowest albumen weight and the lowest egg weight. Also group
of F/'W recorded the highest albumen weight and the highest egg weight.
These results were in agreement with those of Lopez and Leeson (1995) who
reported that the smailer eggs produced by birds fed the lower protein diet
had less albumen and this may be due to being less protein. Mohamed
(1994), on the other hand found no significant effects on albumen weights
when he used different levels of protein.
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TABLE (2). Effect of protein and amino acids feeding programs of H&N hens on Jaying house performance

Measurement Treatments
cic FIC W/C C/F F/F W/F Crw W W/W
Body weight at 18 weeks of age, kg a b ab ab ab ab ab ab a
1.580 | 1415 | 1.504 | 1500 | 1466 [ 1.495 [ 1.522 | 1.517 | 1571
Final body weight at 38 week, kg a bc abe be ¢ ab .bc be abc
1889 { 1731 | 1805 | 1.732 | 1.696 | 1.826 | L771 | 1.763 | 1.777
Age at first egg production (day) 130 125 134 132 130 129 132 125 134
Age at 10 % egg production (day) 133 134 136 137 132 138 135 133 137
Age at 50 % egg production (day) 155 155 153 157 155 154 156 154 152
Age at peak of production 1day) 242 250 228 228 235 200 221 221 256
Total number of egg / hen 104.5 98.4 94.7 85.7 86.4 1056 | 91.6 94.1 96.8
Average rate of egg production (%) 74.56 | 69.98 | 6758 | 6118 | 61.69 [ 7526 | 6537 | 67.15 | 68.94
Peak of egg production (%) 95 94 91 90 95 98 87 89 90
Egg mass kg /hen 6111 | 5737 | 5539 [ 4.852 | 4.692 | 5959 | 5.267 [ 5269 | 5.455
Average egg weight (gm) a abc a cd d bed ab d bed
580 57.4 58.0 56.3 55.8 56.5 375 56.2 56.5
Total feed intake (19-38 wk) kg/hen 14.850 | 13.941 | 14.734 | 13343 | 12,809 | 15732 | 13.905 | 13.488 | 14.619
Feed /egg conversion kg / kg 243 2.43 2.66 2,735 2,73 2.64 2.64 2.56 2.68
Mortality number 0 1 1 1 0 1 i 1 l
Mortality rate (%) 0 4.8 4.8 4.6 0 48 4.8 4.8 5.0
C = Control F = Supplement in feed W = Supplement in water

a, b.... Means in row with the same letter are not significantly different (P<0.05).
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TABLE (3). TABLE (2). The variations in egg quality of H&N hens through 19-38 weeks old as affected by

dietary protein and amino acids programs during growing and laying period
Egg | Specific | Shape ——tooumen Yolk Shell Haugh | Yolk | Yol | 5!
Treatments : . . weight Weight Weight : . thickness
weight gravity index = Unit index [ color
gm % gm| % m| % m m
a a cb ab a a a a ab a a b ab
CiC 57.56 1.0851 0.782 | 3850 | 6694 | 1352 | 2341 | 554 | 9.66 91.5 0.491 5.7 0.378
a a a ab a a a a ab a a ab ab
F/C 57.61 1.0846 0.800 | 3844 § 66.61 | 13.67 [ 2380 [ 5.50 [ 9.59 94.6 0.490 6.3 0.375
a i c ab a a a a b a a ab b
W/C 57.34 1.0843 0.768 | 38.56 | 67.27 | 13.36 | 23.27 | 542 | 9.46 91.9 0.489 6.4 0.365
a a be ab a a a a ab a a a ab
C/F 56.56 1.0862 0782 | 37.78 | 66.81 | 13.28 | 2342 | 550 | 9.77 92.8 0.495 6.7 0.380
a a b ab a a a a ab a a ab b
F/F 56.54 i.0839 0783 | 3794 | 67.68 | 13.20 { 2331 ; 540 ] 9.61 90.8 0.492 6.5 (}.373
a a b b a a a a a a a ab a
W/F 55.98 1.0864 0780 | 37.04 | 66,13 | 13.32 | 2377 | 562 | 10.10 90.3 0.496 6.4 0.393
a a be ab a a a a ab a a a b
CIw 57.38 1.0846 (0.780 | 3841 | 66.95 | 13.49 | 2347 | 548 ; 9.58 94.5 0.503 6.8 0.372
a a b a a a a a b a a a ab
FwW 58.68 §.0828 0.784 39.52 | 67.30 13.60 | 23.18 | 5.56 9.52 94.2 0.500 7.0 0.374
a a be ab a a a a b a a a b
WIW 57.09 1.0831 0.782 | 38.35 | 67.17 | 13.32 | 2332 | 542 ¢ 9.51 9.5 0.489 6.7 0.373
C = Control F = Supplement in feed W = Supplement in water

a, b.... Means in row with the same letter are not significantly different (P<0.05).
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Yolk colour means significantly (P<0.05) influenced by the
experimental treatments. Control group recorded the lowest yolk colour (5.7)
while the highest yolk colour attained by F/W group (7.0) as shown in table
(3). This mean that low protein diets supplemented with methionine and
lysine either in feed or in drinking water resulted in a better yolk colour than
the contro! group. This may be due to the decreasing of soybean meal in
low protein diets (Table 1}. However, North (1984} reported that certain
ingredients like soybean meal reduced the density of yolk colour possibly
related to decreasing absorbability of xanthophylls. In the same way Al-
Bustany and Elwinger (1987) reported that yolk colour significantly affected
by treatments.

Through 19-38 weeks old, analysis of variance indicated that
differences among shell percentage and shell thickness (Table 3) were
significant (P<0.05). In this connection W/F showed the highest values for
the same traits compared to the other experimental groups. The result of
increasing shell percentage of W/F group disagreed with Skrivan (1988) and
Okazaki et al. (1994). The significant increase of shell thickness in the
present study (Table 3) was previously confirmed by Mohamed (1994) who
found that low protein diets supplemented with amino acids resulted in
increasing shell thickness. On the other hand, Okazaki et ¢l. (1994) reported
that shell thickness were significantly decreased by low protein
diet supplemented by methionine and lysine, while, Keshavarz and
Jackson (1992) reported that shell thickness were not affected significantly
by diets.

Digestibility of Experimental Diets

The average values of digestion coefficients in the experimental
treatments including crude protein, crude fibres, NFE, organic matter and
dry matter were not significant (Table 4). Also there were no real differences
among metabolizable energy and productive energy. Digestibility of ether
extract was the only one which significantly (P<0.05) influenced by the
experimental treatments, where it was higher as 82.79% in W/C
group and lower as 71.10% in W/F group. However, these results
partially disagreed with the finding of Likopa et al. (1986) who reported
that Jow protein diet supplemented with methionine and lysine
resulted in decreasing protein digestibility. On the other hand, Gruhn and
Zander (1989) did not found differences among digestibility of CP, but ther
reported that digestibility of DM and NFE decreased with increasing CP
intake.

Economic Evaluation

Resuilts presented in table (5) showed that growing feed costs as
affected by dietary protein programs were low in all tested treatments than
control. The lowest growing feed costs was done in group F/F, F/C and F/'W
which received low protein level with methionine and lysine in feed. The

Egyptian J. Desert Res., 53, No.l (2003)



126 El-Khimsawy, K. A. et al.

lowest feed costs was noticed in group W/F (1.839 pound per dozen eggs/
hen) followed in ascending order by group F/C compared to control group. It
must be reported that the lowest feed cost attained by W/F group (92.6)
“which revealed at the same time the highest egg production rate as well.
These results agreed with the findings of Proudfoot and Hulan (1986),
Kociova ef al. (1989) and Mohamed (1994) who reported that feed costs
were decreased when birds fed a low protein diet supplemented by
methionine and lysine.

TABLE (4). Digestion coefficients of nutrients and energy values of
diets as affected by dietary protein and amino acids
programs during laying periods.

ltems Treatments

C/IC | FIC | W/IC| C/F | FfFF | WIF | C/W | F/'W | W/W
a a a a a a a a a

CP % 92.06 | 89.5692.39|90.62 | 91.03 | 90.48 | 90.95 | 90.08 | 90.89
a ab a ab ab b ab ab ab

EE % 84.58 | 79.68 | 82.79 (77.88 | 81.04 | 71.10 | 77.40 | 78.29 | 79.44
a a a a a a a a a

CF % 24991227512221124.1212545(24.74121.77 | 2202 {21.82
a a a a a a a a a

NFE % 81.53|78.19 | 81.69 | 80.55|80.97|79.02 | 79.41 | 79.67 | 80.87
a a a a a a a a a

OM % 81.69|78.52|81.44(80.33|80.87|77.81|79.69] 79.75 | 80.80
a a a a a a a a a

DM % 7691729117643 72.84175.82(73.20(73.72| 76.62 | 76.20
a a a a a a a a a

ME kcal/kg | 2944 | 2828 | 2950 | 2899 | 2923 | 2840 | 2846 | 2846 | 2885
a a a a a a a a a

PE kcal/kg | 2093 [ 2010 | 2093 | 2095 | 2075 | 2016 | 2020 | 2022 | 2050

a, b,... Means in row with the same letter are not significantly different (P<0.05).
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TABLE (5). Economic evaluation of egg production of H&N hens as affected by dietary protein and

amino acids programs during growing and laying periods.

Treatments
Measurements

C/C F/C W/C C/F F/F W/F | C/W:| F/'W | W/iW
Growing feed cost, LE/hen 6.739 6.029 6.341 6.539 5.855 6.614 6.604 6.076 6.635
Relative teed cost , LE /hen 100 89.5 94.1 97.0 86.9 98.1 98.0 90.2 98.5
Laying feed cost, LE /hen 17307 | 15.299 | 16.751 | 15.631 { 14506 | 16.185 | 15564 | 16.514 | 16.343
Total feed cost, LE/hen 24.046 | 21.328 | 23.092 | 22.170 | 20364 | 22799 | 22.168 | 22.590 | 22.978
Egg production, dozen / hen* 8.708 8.200 7.892 7.142 7.200 8.800 7.633 7.842 8.067
Feed cost / dozen egg / hen 1.987 1.866 | 2.123 | 2.189 | 2.015 1.839 | 2.039 | 2.106 | 2.026
Relative feed cost / dozenegg /hen | 100 939 1068 | 1102 | 1014 92.6 1026 | 1060 | 1020

C = Control

*Calculated using egg mass and average egg weight and divided by 12.

F = Supplement in feed

W = Supplement in water
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CONCLUSION

From the nutritional viewpoint, it could be recommended to
formulate a layer diet of lower crude protein content (15%) with lysine and
methionine supplementation either in feed or drinking water during laying
period without detrimental effects on laying performance. The lower protein
diets will be of economic value, particularly under the desert and newly
reclaimed areas in an attempt to alleviate the higher feeding cost of poultry
diets in those regions.
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