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ABSTRACT

A total number of 480 Bovans White laying hens 21 weeks of age
were used to study the effect of dietary crude protein (CP), methionine (M)
and microbial phytase (Phy) levels on laying hen performance, egg shell
thickness, nutrient digestibility coefficients and economic efficiency.
Hens were randomly divided into 8 equal groups with four replicates of
15 hens each. Two levels each of crude protein, methionine and microbial
phytase were used in a 2X2X2 factorial design. The two levels of crude
protein were the optimum level, 18% (CP;) and low level, 16% (CP,);
methionine levels were the optimum level, 0.42% (M;) and low level,
0.31% (M) and microbial phytase levels were 0.0 (Phy;) and 500 FTU
/Kg of the diet (Phy,). The diet contained CP; and M; without microbial
phytase supplementation represents the control. Hens were kept in
cleaned and fumigated cages of wire floored batteries in an open system
house under similar conditions of management up to 40 weeks of age.
Water and feed were offered ad-libitum under a total of 16 hours light
/day regimen.

The overall results showed that laying hens fed diets containing the
optimum level of crude protein (18%) recorded significantly (P<0.05)
higher egg production and egg weight and better feed conversion ratio
compared to those fed low level of crude protein (16%). While, the
average values of feed intake significantly (P<0.05) increased with
feeding laying hens diets containing the lower level of crude protein.
Feeding laying hens diets containing the optimum level of methionine
(0.42%) significantly (P<0.05) increased egg production values
comparing to those fed diets containing low level of methionine (0.31%).
While, the average values of egg weight, feed intake and feed conversion
ratio were not affected by using different levels of dietary methionine. At
the same time, supplemental microbial phytase at 500 FTU/Kg of laying
hen diets significantly (P<0.05) improved the average values of egg
production, egg weight and feed conversion ratio. Laying hens fed diets
either containing optimal levels of crude protein or supplemented with
microbial phytase recorded significantly (P<0.05) higher values of egg
shell thickness. Also, either the optimum level of dietary crude protein or
microbial phytase addition to laying hens diets significantly (P<0.05)
improved digestibility coefficient of organic matter, crude protein and
ether extract. Economic efficiency values improved by feeding laying
hens diets containing lower levels of either crude protein or methionine
with supplemental microbial phytase. Accordingly, the results of this
study indicated that adding microbial phytase can spare part of dietary
crude protein or methionine in laying hen diets without adverse effects on
laying hen performance, egg quality or economic efficiency.

Key words: Laying hens, performance, crude protein, methionine, microbial
phytase, shell thickness)

Fayoum J. Agric. Res. & Dev., Vol. 21, No. 1, January, 2007



Abdalla, A.Ghazalah; et al. 151
INTRODUCTION

Feeding cost in poultry production is considered the most expensive item
particularly dietary crude protein and amino acids, which are the most expensive
components in poultry diets. Therefore, the use of low protein and amino acids
diets for poultry has been the subject of numerous investigations (Abd-Elsamee,
2002; Keshavarz and Austic, 2004; Ali, 2006; and Azazi et al., 2006) who
reported that promising results can be obtained by the use of low protein and
amino acids diets for various kinds of poultry. However, in a majority of these
reports, productive performance still remained inferior to the control groups that
were fed diets with conventional crude protein and amino acids levels. The
results of a previous experiments conducted by Keshavarz and Jackson (1992)
indicated that egg production and egg weight were not significantly different
when hens were fed low protein diet as compared with the control group, which
were fed recommended crude protein diet. On the other hand, poultry feedstuffs
especially plant protein sources have a relatively high content of phosphorus.
However, up to 80% of the phosphorus is presented as phytic acid which reduces
the availability of minerals, protein, amino acids and digestive enzymes such as
pepsin and trypsin (Kornegay, 1996; Kornegay et al., 1998; and Selle et al.,
2000). Thus, it is necessary to supplement phytase as feed additive to improve the
utilization of nutrients which are bound with phytate molecule (Ravindran,
1999). Some investigators reported that adding microbial phytase to poultry diets
had positive impact on protein and amino acids availability of poultry diets and
improved poultry performance (Biehl and Baker, 1997; Sebastian et al., 1997,
Kies et al., 2001 and Adeola and Sands, 2003).

The present study was carried out to determine the effect of different levels of
dietary crude protein and methionine on laying hen performance. Seemingly, it
aimed to determine the effect of adding microbial phytase, under such conditions,
to laying hen diets on their performance, egg quality, nutrients digestibility and
economic efficiency.

MATERIALS AND METHODS

The present work was carried out at the Poultry Nutrition Research Unit,
Faculty of Agriculture, Cairo University. The analytical part of this study was
performed at the Laboratories of Animal Production Department, Faculty of
Agriculture, Cairo University. A total number of 480 Bovans White laying hens
21 weeks of age were used to study the effect of different levels of crude protein,
methionine and microbial phytase on laying hen performance, egg quality,
nutrients digestibility coefficients and economic efficiency of egg production.
Birds were randomly distributed into 8 treatments, each containing 60 hens in 4
replicates of 15 hens each. Two levels of crude protein (CP), methionine (M) and
microbial phytase (Phy) were used in a 2X2X2 factorial design. The tested crude
protein levels were the optimum level, 18% (CP;) and low level, 16% (CP,).
Methionine levels were the optimum level, 0.42% (M) and low level, 0.31%
(My). The two levels of microbial phytase supplementation were 0.0 (Phy;) and
500 FTU /Kg of the diet (Phy,). Natuphos was used as a source of microbial
phytase, each gram of Natuphos contain 2500 phytase units (FTU). Therefore,
Natuphos was added to the tested diets at levels of 0.0 and 200 g/ton (500
FTU/Kg of the diet). The first diet containing 18% crude protein (CP;) and
0.44% methionine (M;) without microbial phytase supplementation (Phy;)
represents the control group. Composition of the experimental diets and their
calculated analysis are presented in Table (1). In all experimental diets,
metabolizable energy, minerals and vitamins were adjusted according to the
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strain recommended catalog. Hens were allocated in cleaned and fumigated
cages of wire floored batteries in an open system house under similar conditions
of management. Water and feed in mash form were offered ad-libtium allover the
experimental period (20 weeks, 5 periods of 4 weeks each) from 21 to 40 weeks
of age, under a total of 16 hours light/day regimen.

Table (1). Composition and chemical analysis of the experimental diets

Ingredients Diets Price/ton
1 2 3 4 5 6 7 8 LE ***

Yellowcorn | 55.00 | 55.00 | 55.00 | 55.00 | 61.51 | 61.50 | 61.50 | 61.50 900
Soybean meal

(44%) 29.50 | 29.50 | 29.62 | 29.62 | 23.50 | 23.50 | 23.50 | 23.50 1700
Vegetable oil 3.50 3.50 3.50 3.50 2.50 2.50 2.50 2.50 3000

Bone meal 3.05 3.03 3.05 3.03 3.37 3.36 3.49 3.47 800

Lime stone 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 50
NaCl 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 100
Vit Min-mix* | 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 7000
DL-Methionine | 0.15 0.15 0.03 0.03 0.17 0.17 0.06 0.06 | 16000
L-Lysine HCI | 0.00 0.00 0.00 0.00 0.15 0.15 0.15 0.15 | 16000
Natuphos 0.00 0.02 0.00 0.02 0.00 0.02 0.00 0.02 | 60000

Total 100 100 100 100 100 100 100 100
Calculated analysis**

CP 18.02 | 18.02 | 18.00 | 18.00 | 16.15 | 16.15 | 16.09 | 16.09

ME K.Cal/kg | 2808 | 2808 | 2811 | 2811 | 2804 | 2804 | 2804 | 2804
CF 3.36 3.36 3.37 3.37 3.07 3.07 3.07 3.07

EE 2.33 2.33 2.33 2.33 2.53 2.53 2.53 2.53

Ca 4.04 4.03 4.04 4.03 4,12 4.11 4.15 4.15

"Av. P 0.52 0.51 0.52 0.51 0.55 0.54 0.56 0.56
Lysine 1.00 1.00 1.00 1.00 0.98 0.98 0.98 0.98

Methionine 0.42 0.42 0.31 0.31 0.42 0.42 0.31 0.31

Price/ton (LE) | 1176 | 1186 | 1159 | 1169 | 1133 | 1143 | 1116 | 1125

*Vitamin and mineral premix at 0.3 % of the diet supplies the following per Kg of the diet: Vit. A 10000 U,
Vit. D3 3000 IU, Vit. E 20 mg, Vit. K3 3 mg, Vit. B1 2 mg, Vit. B2 6 mg, Pantothenic acid 10 mg, Folic
acid 1 mg, Biotin 5 mcg, Choline chloride 500 mg, Niacin 66 mg, Vit. BB6 5 mg, Vit. B12 20 mcg, Mn
100 mg, Fe 100 mg, Zn 75 mg, Cu 8 mg, | 45 mcg, Co 10 mcg and Se 10 mcg

** According to NRC (1994).

*** According to prices of the used ingredients at the experimental time

During the experimental period, daily egg production, feed intake and egg
weight averages were calculated per hen every four weeks intervals. Records of
egg production, feed intake and egg weight were used to calculate the values of
feed conversion ratio (g feed consumed/g egg mass). Every four weeks, a total
number of 40 eggs were taken from each treatment (10 eggs from each replicate)
for testing egg quality as measured by shell thickness, using a digital dial pipe
gauge. After the end of the feeding trial, four hens of each treatment (one from
each replicate) were randomly chosen and individually housed in metabolic
cages to determine the digestibility coefficient of nutrients. The analyses of feed
and dried excreta were done according to the official methods (A.O.A.C., 1990).
Nitrogen—free extract (NFE) was calculated according to Abou-Raya and Galal
(1971). Fecal nitrogen was determined according to Jacobson et al. (1960). The
data obtained were statistically examined by using SAS (1994) procedure.
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Differences among treatment means were separated by Duncan’s new
multiple-range test (Duncan, 1955). Finally, all dietary treatments were
economically evaluated by calculating the net revenue per unit of total cost.

RESULTS AND DISCUSSION
Laying hen performance:
Egg production (%o):

The effect of CP, M and Phy levels on egg production is presented in Table (2).
Results showed that the average values of egg production significantly (P<0.05)
decreased with feeding low dietary crude protein (16%) compared to those fed
diets containing optimum level of crude protein (18%). The same trend was
observed when laying hens were fed diets containing low level of methionine at
0.31% compared to those fed the optimum level of methionine at 0.42%. This
means that performance of laying hen fed diets containing either 16% CP or
0.31% methionine was not as satisfactory as the performance of a group fed 18%
CP or 0.42% methionine. These results are in agreement with those obtained by
Harms and Russell (1993); Keshavarz and Austic (2004) and Abd-Elsamee
(2005) who founed that the proper ratio between essential amino acids in
low—protein diets may have been the reason for the inferior performance of hens
fed diets containing low level of either crude protein or amino acids. However,
Keshavarz and Jackson (1992) found that egg production was not significantly
affected when laying hen were fed a sequence of 14-13-12% CP as compared
with the control groups, which were fed a sequence of 18-16-15% CP.
Regardless of dietary crude protein and methionine, data in Table (2) showed that
the addition of microbial phytase at 500 FTU/Kg of the laying hen diet
significantly (P<0.05) improved egg production values compared to those fed
diet without microbial phytase supplementation. The improvement in egg
production was mainly due to improving nutrients utilization due to adding
microbial phytase to laying hen diets. Similar results were obtained by Boling et
al. (2000); Abd-Elsamee (2002) and Keshavarz and Austic (2004) who found
that adding phytase to laying hen diets improved egg production values. The
interaction effect of CP, M and Phy on egg production is presented also in Table
(2). Data showed that laying hens fed diet containing optimum levels of crude
protein and methionine with supplemental microbial phytase (T2) recorded the
highest value of egg production (92%). While, the lowest value (87.0%) was
observed when laying hens were fed diets containing low levels of crude protein
and methionine without supplemental microbial phytase (T7). Results indicated
that there were no significant differences in egg production values between
control group (T1) which recorded 90.6% and those fed diet containing low level
of methionine and crude protein with supplemental microbial phytase (T8) which
recorded 89.9%.

Table (2). Effect of treatments on egg production (%)

Treatments Experimental period (weeks)

No. [ cP | M | Phy | 2124 | 2528 [29-32 | 33-36 | 37-40 |Overall

Main effect of CP

lcPL | | 84.9° | 88.7° |92.2° 941° | 93.4 |90.7°
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lcP2 | | 835" | 86.5° [90.3°| 92.6° | 91.1° | 88.8°
Main effect of Meth.
M1 84.7% | 88.2° [91.7°| 94.0° | 92.8° |90.3°
M2 83.8° | 87.1° |90.9°| 92.9° | 91.6° |89.3°
Main effect of Phytase

Phyl| 83.3" 86.7° | 90.2° | 925° | 91.2° | 88.8"

Phy2| 85.2° 88.5° 92.3* | 94.4° 93.2* | 90.7°

CP1| M1| Phy1| 84.9" | 885™ |92.1°| 942" | 934" | 90.6™

CP1| M1| Phy2| 86.2° 90.1° 93.4% | 95.3° 95.0° 92.0°

CP1| M2| Phyl| 835 | 87.2° | 90.9° | 925° | 91.3° | 89.1%

CP1| M2| Phy2| 853* | 89.1% [925®| 944%™ | 93.8® | 91.1%

CP2| M1| Phyl| 83.2° 86.2° | 89.8° | 92.1° | 90.9° | 88.4™

CP2| M1| Phy2| 84.6% | 87.8° |91.5“| 94.1™ | 92.1° | 90.0"

CP2| M2| Phyl| 81.7° 84.9° | 88.2° | 91.2¢ | 89.2¢ | 87.0°
CP2| M2| Phy2| 84.6% | 87.2° | 91.9° | 93.8° | 922° | 89.9"

a,b,c... Means in each column, within each item, bearing the same superscripts are not
significantly different (P<0.05 ).

Egg weight (g):

The effect of experimental treatments on egg weight (g) is listed in Table (3).
Results showed that feeding laying hens the diets containing optimum level of
crude protein (CP,) significantly (P<0.05) improved egg weight values compared
to those fed diets containing low level of crude protein (CP,). The same trend was
observed with using microbial phytase (Phy,) comparing to without microbial
phytase supplementation (Phy;). While, there was no significant effect due to
using different levels of methionine on egg weight values. The positive effect of
dietary crude protein on egg weight may be explained by improving the
formation of interior egg content such as yolk and albumen with using optimum
level of crude protein as compared with low level of crude protein. In this
connection, Keshavarz and Austic (2004) found that egg weight values
improved when they fed laying hen diets containing 16% CP compared to those
fed diets containing 13% CP. Also, Um and Paik (1999) reported that egg
weight significantly increased with supplemental phytase to laying hen diets. In
contrast, Abd-Elsamee (2005) noticed that egg weight values significantly
increased with increasing dietary methionine level.

The interaction effect of CP, M and Phy on egg production is presented in
Table (3). Data showed that laying hens fed diet containing optimum levels of
crude protein and methionine with supplemental microbial phytase (T2) recorded
the highest value of egg weight (59.1g). While, the lowest value (57.4g) was
observed when laying hens were fed diets containing low levels of crude protein
without supplemental microbial phytase (T5 and T7). Results indicated that there
were no significant differences in egg weight values between control group (T1)
and those fed diet containing low level of methionine and crude protein with
supplemental microbial phytase (T8), being 58.6 and 58.5¢, respectively.

Table (3). Effect of treatments on egg weight (g)
Treatments Experimental period (weeks)
No.| CP | M | Phy | 21-24 | 25-28 | 29-32 | 33-36 | 37-40 | Overall
Main effect of CP

[cP1 | | 52.4° 56.2° 60.2° 61.7° 62.8° 58.7°
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[cP2 | | 515° | 555° 59.6 60.9° 621° | 57.9°
Main effect of Meth.

M1 521° | 559° | 59.9° 61.5° 62.5° 58.4°

M2 51.8° | 559° | 59.9° 61.2° 62.4° 58.2°

Main effect of Phytase

Phyl | 51.7° 55.5° 59.5° 60.9° 62.1° 57.9°

Phy?2 52.2° 56.2° 60.3° 61.7° 62.8° 58.7°

CP1 M1 |Phyl | 5222 56.1% 60.1% 61.9% 62.7° 58.6%

CP1 |[M1 |Phy2 52.9% 56.5° 60.6° 62.4° 63.1° 59.1°

CP1 M2 |Phyl | 52.1% 56.1°% 60.1°% 61.2° 62.5° 58.4°

CP1 [M2 |Phy2 | 5242 56.2° 60.2° 61.5° 62.8 58.6°

CP2 M1 [Phyl | 51.4% 54.9° 58.9° 60.2° 61.5° 57.4°

CP2 M1 |Phy2 | 51.8% 56.1° 60.2° 61.5° 62.7° 58.5°

cP2 M2 |Phyl | 51.1° 55.1° 59.1° 60.3° 61.6° 57.4°

O|N|O|OBRW|IN| -

CP2 |[M2 |Phy2 | 51.7% 56.1° 60.12 61.6° 62.8% 58.5%

See footnote in Table 2.

Feed intake (Q):

The effect of experimental treatments on feed intake (g/hen/day) is shown in
Table (4). Results showed that feed intake values significantly (P<0.05)
increased when the laying hens were fed diets containing lower level of crude
protein (CP,) compared to those fed diets containing optimum level of crude
protein (CP1). This may be explained on the basis that hens tend to consume more
feed to cover the requirement of crude protein, which have a favorable effect on
laying hen performance. Data indicated that using either optimum level of
methionine (M) or microbial phytase (Phy,) slightly increased feed intake
values but without significant differences as compared to those fed diets
containing lower level of methionine (M,) or without microbial phytase
supplementation (Phy;). Similar results were reported by Abd-Elsamee (2005)
who found that the average values of feed intake were not significantly different
due to various dietary methionine levels. Also, Van Der Klis et al. (1997)
noticed no significant differences in feed intake values when laying hens were
fed diets supplemented with phytase. In contrast, Gordon and Roland (1997)
and Abd-Elsamee (2002) found that supplemental phytase to laying hen diets
significantly increased feed intake.

The interaction effect of CP, M and Phy on feed intake is presented also in
Table (4). Data showed that laying hens fed diet containing lower level of crude
protein and the two levels of methionine with supplemental microbial phytase
(T6 and T8) recorded the highest value of feed intake (120.8 and 120.6g,
respectively). While, the lowest values (116.1 and 116.4g) were observed when
laying hens were fed diet containing the optimum level of crude protein and each
of methionine levels without supplemental microbial phytase (T3 and T1,
respectively).

Table (4). Effect of treatments on feed intake (g/hen/day)

Treatments Experimental period (weeks)
No. | CP | M [ Phy | 21-24 | 25-28 | 29-32 | 33-36 | 37-40 | Overall
Main effect of CP
lcP1 | | 110.0° | 114.7° | 118.4° | 119.9° | 121.2° | 116.8"
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|CP2 | | 113.5% | 118.0° | 121.7% | 123.2% | 124.4* | 120.2°
Main effect of Meth.

M1 111.9% | 116.4% | 120.1% | 121.6* | 122.9* | 118.6°

M2 111.6* | 116.3%* | 120.0* | 121.5* | 122.7* | 118.4°

Main effect of Phytase

Phyl |111.4*]115.8°|119.5°|120.9°|122.1°| 117.9°

Phy2 |112.1%]| 116.9% | 120.6* | 122.2° | 123.5* | 119.1°

CP1 M1 |Phyl ]109.8°|114.2°|117.9°|119.4° | 120.5° | 116.4°

CP1 |M1 |Phy2 |110.5°|115.4°[119.1°|120.6°|122.1"| 117.5"

CP1 |M2 |Phyl |109.5°|114.0°|117.7°|119.2° | 120.3°| 116.1°

CP1 |M2 |Phy2 |110.2"°|115.3"|119.0°|120.5°|122.0"| 117.4*

CP2 |M1 |Phyl |113.3%|117.5®|121.2% |122.7%|123.9®| 119.7®

CP2 M1 |Phy2 |114.0*|118.7%|122.3% | 123.8° | 125.1° | 120.8°

~N[ojofbhlWIN| -

CP2 |M2 |Phyl [113.0%[117.4% | 121.1% |122.6%|123.8®| 119.6%®

8 CP2 |M2 |Phy2 |113.7%|1185%|122.2% | 123.8% | 124.9° | 120.6°

See footnote in Table 2.

Feed conversion ratio (FCR):

The effect of dietary crude protein, methionine, microbial phytase and their
interaction on feed conversion ratio is listed in Table (5). Data showed that laying
hens fed diets containing optimum level of dietary crude protein (CP;) had
significantly (P<0.05) better feed conversion ratio compared to those fed diets
containing low level of crude protein (CP,). Also, supplementing laying hen diets
with microbial phytase (Phy,) significantly (P<0.05) improved feed conversion
ratio as compared with those fed diets without microbial phytase (Phy;)
supplementation. While, when laying hens were fed diets containing optimum
level of methionine (M), the average values of feed conversion ratio slightly
improved was without significant differences compared to those fed diets
containing lower level of methionine (M,). Such improvement perhaps is due to
increasing both egg production and egg weight with using optimum level of
crude protein and methionine or supplemental microbial phytase to laying hen
diets. Similar results were obtained by Keshavarz and Austic (2004) who found
that feed conversion ratio was significantly improved when laying hens were
given diets containing conventional crude protein level compared to those fed
diets containing low crude protein level. Also, Abd-Elsamee (2005) reported
that feed conversion ratio was improved when laying hens were fed diets
containing high levels of methionine. Similarly, Abd-Elsamee (2002) showed
that supplemental microbial phytase to laying hen diets improved feed
conversion ratio. The interaction effect of CP, M and Phy on feed conversion is
presented also in Table (5). Data showed that laying hens fed diet containing
optimum levels of crude protein and methionine with supplemental microbial
phytase (T2) recorded better value of feed conversion (2.17). While, the worst
feed conversion (2.40) was observed when laying hens were fed diets containing
low levels of crude protein and methionine without supplemental microbial
phytase (T7;.

Table (5). Effect of treatments on feed conversion ratio (FCR)

Treatments Experimental periods

No. [CP | M [ Phy | 21-24 | 25-28 | 29-32 | 33-36 | 37-40 [ Overall

Main effect of CP

| CP1 | | 247° | 220" | 213 2060 | 207" | 2.20°
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| CP2 | | 2.64° 2.45° 2.26° 2.18" 2.20° 2.35°
Main effect of Meth.

M1 2.54° 2.36° 2.18° 2.11° 2.12° 2.26°

M2 2.57° 2.39° 2.20° 2.14° 2.15°% 2.29%

Main effect of Phytase

Phyl 2.59° 2.40° 2.22° 2.15° 2.16° 2.30°

Phy2 | 252° 2.35" 2.17° 2.10° 2.11° 2.25"

CP1| M1 | Phyl | 248% 2.30% 2.13° 2.05% 2.06% 2.20%

CP1| M1 | Phy2 | 242 2.27¢ 2.10° 2.03¢ 2.04° 2.17°

CP1| M2 | Phyl | 252¢ 2.33° 2.15° 2.11% 2.114 2.24%

CP1| M2 | Phy2 | 2.46° 2.30% 2.14° 2.07¢ 2.07% 2.21%

CP2 | M1 | Phyl | 2 5% 2.48° 2.29° 2.22% 2.22% 2.37°

CP2 | M1 | Phy2 | 260" 2.41° 2.22° 2.14° 2.17% 2.31°

CP2 | M2 | Phyl 2.71% 2.51% 2.32% 2.23% 2.25° 2.40°

O N| O 01 | W| N -

CP2 | M2 | Phy2 | 259° 2.42° 2.21° 2.14° 2.16" 2.30%

See footnote in Table 2.

Egg shell thickness:

The effect of treatments on egg shell thickness (mm) as an indicator of egg
quality is presented in Table (6). Results showed that feeding laying hens either
the optimal level of crude protein (CP;) or supplemental microbial phytase (Phy,)
significantly (P<0.05) increased shell thickness values. While, there were no
significant differences in average values of shell thickness due to different levels
of dietary methionine. Data showed that the highest value of shell thickness
(0.377mm) was recorded when laying hens were fed diet containing optimal
level of both crude protein and methionine with supplemental microbial phytase
(T2). While, the lowest value (0.363mm) was observed by feeding laying hens
the diet containing lower level of crude protein and methionine without
supplemental microbial phytase (T7). These results may be attributed to the
influence on utilization of minerals due to supplementing microbial phytase to
laying hen diets. Results of shell thickness obtained herein confirmed those
previously found by Abd-Elsamee (2002) who reported that eggshell thickness
was significantly improved with adding microbial phytase to laying hen diets.
Digestibility coefficient:

The effect of treatments on nutrient digestibility coefficients are summarized
in Table (7). Results indicated that using the optimum level of crude protein (CP,)
and supplemental microbial phytase (Phy,) in laying hen diets significantly
(P<0.05) improved digestibility coefficient of both organic matter (OM), crude
protein (CP) and ether extract (EE). While, digestibility coefficients of either
crude fiber (CF) or nitrogen free extract (NFE) were not significantly affected.
Also, data in Table (7) showed that there was a slight improvement but without
significant effects in favor of the optimum dietary methionine level (M;). The
improvement in nutrient digestibility coefficients due to using optimum level of
crude protein along with optimum level of methionine (T2) may be due to the
associative effect of diet nutrients. While, the improvement due to adding
microbial phytase perhaps is due to the improvement in nutrients absorption
especially crude protein which complicate with phytate and its inhibitory effects
on proteolytic enzymes such as pepsin and trypsin .In this regard, Ravindran
(1999); Zhang et al. (1999); and Attia et al. (2001) indicated that phytase
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addition improved protein and amino acids utilization of poultry diets by
4-6 % depending on feedstuffs used.

Table (6). Effect of treatments on egg shell thickness (mm)
Treatments Experimental period (weeks)

No. | CP | M [ Phy [ 21-24 | 25-28 | 29-32 | 33-36 | 37-40 | Overall
Main effect of CP

CP1 0.389° | 0.381* | 0.370° | 0.365° | 0.355° | 0.372°

CP2 0.386° | 0.377° | 0.366" | 0.358" | 0.350° | 0.367"
Main effect of Meth.

M1 0.387* | 0.379* | 0.368° | 0.362° | 0.354* | 0.370°

M2 0.387° | 0.378% | 0.368° | 0.361° | 0.351* | 0.369°

Main effect of Phytase
Phyl| 0.385° | 0.374° | 0.364° | 0.357° | 0.349° | 0.366"
Phy2| 0.389° | 0.383% | 0.372° | 0.365° | 0.355° | 0.373"
CP1| ML1| Phyl| 0.386% | 0.377®"| 0.366® | 0.364% | 0.353* | 0.369%
CP1| M1| Phy2| 0.392% | 0.387° | 0.375° | 0.368% | 0.361° 0.377°
CP1| M2| Phyl| 0.385% | 0.374" | 0.365® | 0.363% | 0.352* | 0.368%
CP1| M2| Phy2| 0.391% | 0.384% | 0.374® | 0.365% | 0.355® | 0.374%®
CP2| ML1| Phyl| 0.385% |0.375"| 0.363" | 0.352° | 0.347° | 0.366™
CP2| ML1| Phy2| 0.387% | 0.379% | 0.368%® | 0.365% | 0.354®® | 0.370*°
CP2| M2| Phyl| 0.384% | 0.371° | 0.362° | 0.351° | 0.346° | 0.363°

8/ CP2| M2| Phy2| 0389 | 0.382% | 0.371* | 0.363* | 0.352% | 0.370%°
See footnote in Table 2.

Economic efficiency:

Economic efficiency of different formulated diets and money return per hen at
the end of experimental period are shown in Table (8). Egg production (egg
no./hen) and feeding cost are generally among the most important factors
involved in the achievement of maximum efficiency of egg production. The
economic efficiency values were calculated according to the prevailing market
(selling) price of egg, which was 0.3 LE on average at the experimental time.
Results indicated that the average values of net revenue and economic efficiency
decreased when laying hens were fed diets containing low levels of both crude
protein (CP,) and methionine (M;) without supplemental microbial phytase (T7).
However, it is clear that supplemental microbial phytase to such diets (containing
lower levels of both CP and M) improved both net revenue and economic
efficiency values (T8). This improvement in economic efficiency could be
attributed to improvement in both egg production and feed conversion ratio with
adding microbial phytase to laying hen diets. These results are in agreement with
those obtained by Abd-Elsamee (2002) who indicated that adding microbial
phytase to laying hen diets improved economic efficiency values.

On the basis of the results of this study, it may be concluded that laying hens
can be fed diets containing lower levels of both crude protein and methionine
with supplemental 500 FTU phytase /Kg of the diet without adverse effects on
laying hen performance, egg shell thickness and economic efficiency

Table (7). Effect of treatments on nutrient digestibility coefficients (%0)

~N| OO W N -

Treatments Digestibility coefficients (%)

No. | CP | M |Phy oM | CP | EE | CF | NFE

Main effect of CP
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CP1 82.7° 88.0% 78.2° 26.8° 85.5%
CP2 81.7° 87.0° 77.0° 26.7° 85.4%
Main effect of Meth.
M1 82.4° 87.7° 77.8° 26.9° 85.6°
M2 82.0° 87.3% 77.5° 26.7° 85.4%

Main effect of Phytase

Phyl| g19° 86.9° 77.2° 26.9° 85.3°

Phy2| gp5e 88.1°% 78.1° 26.7° 85.6%

CP1 | M1 |[Phyl| g2 g2 87.6% 77.9% 26.5° 85.5°%

CP1 | M1 |Phy2| g322 88.8° 78.8° 27.3 85.8°

CP1 | M2 |Phyl| gp g% 87.3%® 77.5% 26.3° 85.3°

CP1 | M2 |Phy2| gp 72 88.4%° 78.7° 27.1° 85.4°

CP2 | M1 |Phyl| gp5™ 86.7" 76.8° 26.9° 85.3°

CP2 | M1 |[Phy2| gp g% 87.9® 77.6™ 27.2° 85.7°

~N| O O B W] N

CP2 | M2 |Phyl| gj1¢ 86.1° 76.5° 26.4° 85.2°

8 CP2 | M2 |Phy2| g1 gbc 87.4% 77.2% 26.8° 85.6°

See footnote in Table 2.
Table (8). Effect of treatments on economic efficienc

Fixed Fl/ Price/ |Cost of| Total |EP No./[Price off Net Relative
Treatments Cost* | Hen |Kgfeed| FI cost hen egg | revenue | EEF** | EEF ***
(LE) | (Kg) | (LE) | (LE) | (LE) (LE)
No.| cP | M | Phy
Main effect of CP
CP1 15 | 163|117 [19.1 (206 | 126 | 37.8 | 17.2 | 0.83
CP2 1.5 16.8 | 1.13 | 189 | 204 | 124 | 37.2 | 16.8 0.82
Main effect of Meth.
M1 1.5 16.6 | 1.16 | 19.2 | 20.7 | 126 | 37.8 | 17.1 0.83
M2 1.5 165|114 | 188 | 20.3 | 124 | 37.2 | 16.9 0.82

Main effect of Phytase

Phyl| 15 | 165 | 1.15 189|204 | 124 | 37.2| 16.8 | 0.82

Phy2| 15 | 166 | 1.15| 19.1 | 206 | 126 | 37.8 | 17.2 | 0.83

CP1 |M1|Phyl| 15 | 163 |1.18|19.2|20.7 | 126 | 37.8 | 17.1 | 0.82 | 100

CP1 |M1|Phy2| 15 |164 | 119|195 |21.0| 129 | 38.7 | 17.7 | 0.84 | 102

CP1 |M2|Phyl| 15 |162|1.16| 188|203 | 124 | 372 | 169 | 0.83 | 101

CP1 |M2|Phy2| 15 |164 |1.17|19.2|207 | 127 | 38.1| 17.4 | 0.84 | 102

CP2 |M1|Phyl| 15 | 168 |1.13|18.9|204 | 123|369 | 165 | 0.81 | 98

CP2 |M1|Phy2| 15 | 169 |1.14|19.3| 208 | 126 | 37.8 | 17.0 | 0.82 | 100

CP2 |M2|Phyl| 15 |167|1.12]187|202| 121 |36.3| 16.1 | 079 | 96

O N O U1 | W[ N|

CP2 |M2|Phy2| 15 | 169 |1.13|19.0|205| 125 | 37.5| 17.0 | 0.83 | 101

* Rearing cost per hen. ** Net revenue per unit cost. *** Relative to control
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