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Abstract: This experiment was carried out at Siwa Oasis Experimental Station, to study the
effect of different levels of crude protein (CP) and dried yeast (SDY) containing
Saccharomyces cerevisiae on performance of local laying hens. A total number of 90
Matrouh laying hens of 32 weeks of age were randomly divided into six experimental
groups, 15 hens each. Each group was sub-divided into five replicates, {three hens each). A
(3 X 2) factorial experimental design with three levels of CP (16, 14 and 12 %) and two
levels of SDY (0.00 and 250 mg /kg diet) was tested for 12 weeks.

Hens fed on 16% CP showed the highest (P<0.01) values in egg production
(67.68%), egg weight (46.25g) and egg mass (31.33g) during the whole experimental
period. Hens fed diets supplemented with SDY (250 mg/kg diet) showed significanily

(P<0.01) the highest values of egg production (64.69%) and egg mass (28.78g) during the

whole experimental period. Moreover, hens fed diet containing 16% CP with SDY
250mg/kg diet showed the highest significant (P<0.01) values of egg production (72.00%)
and egg mass (34.21g) during the whole experimental period.

Hens fed on 12% CP diet recorded significantly (P<0.01) the highest value of feed
consumption (82.98 gthen/day) while there was no significant difference between hens fed
16% and 14 % dietary CP. Moreover, hens fed on dietary 16% or 14% CP showed
significantly (P<0.01) the best value of feed conversion ratio during the different intervals
and the whole experimental period compared with the hens fed dietary 12% CP. However,
there were no significant effect on feed consumption and feed conversion ratio by dietary
yeast supplementation during the different interval periods and the whole experimental
period. Hens fed diets containing 12% CP with SDY 250mg/kg showed higher value of feed
consumption (88.60g/hen/day) compared with other groups. However, hens fed diet
comaining 16% CP with dietary yeast 250mg/kg diet showed the best value of feed
conversion (2.10 g feed/g egg mass) compared with other groups.

Yolk wt (%), egg shape index (%), egg shell thickness and haugh unit were
insignificantly (P>0.05) influenced by CP levels. However, hens fed diets containing 14%
CP showed higher value of shell weight (12.62%) compared with other groups. Hens fed
SDY (250 mg/kg diet) showed the highest value of egg shell thickness (0.5002 um)
compared with control group. However, interaction between dietary CP levels and SDY
supplementation had no significant effect on egg quality parameters. The exception only,
hens fed diet containing 16% CP with dietary yeast (250mg/kg diet) showed the h:ghest
value of shell thickness (0.5411 um) compared with other groups.

The best value for (E.E) and (R.E.E} recorded hens feed diet 16% CP (0.89 and
100.00%) respectively, followed by 14% CP (0.86 and 96.63) respectively. Dietary SDY
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supplementation showed the best value of (E.E) and (RE.E) (0.75 and 84.27) respectively.
Hens consuming 16% CP with supplementation SDY recorded the best value for (E.E} and
(RE.E) (1.09 and 122.47), respectively followed by 14% CP with supplementation SDY

(0.88 and 98.88).

The results indicated that hens fed on 16% CP without or with dried yeast improved
egg production, egg weight, egg mass, feed conversion ratio, eggshell quality, economical
efficiency and relative economical efficiency. Dietary dried yeast supplementation (250
mg/kg diet) improved egg production, egg mass, shell thickness, economical efficiency and

relative economical efficiency.

INTRODUCTION

Feed cost accounts constitute more
than70% of the total production cost.
However, protein cost account about 15%
of feed cost (Singh, 1990 and Banerjee,
1992). Thereby, protein content of the diet
strongly affects costs as well as revenues in
egg production.

Methionine and lysine are generally
the first and the second limiting amino
acids in comn-soy a diets of laying hens.
Therefore, the efficiency of protein
utilization is increasing by methionine and
lysine supplementation (Schutte et al,
1994 and Novak ef al, 2004). Keshavarz
and Jackson, (1992) reported similar egg
production when using low-protein diets in
phase-feeding program (14, 13 and 12
%CP) with supplemental Met, Lys, Trp,
and Iso compared with positive control (18,
16.5 and 15%CP). A similar responses in
egg production and egg mass were reported
when low-protein diets (15 or 13%)
supplemental with Lys, Met, Trp, Arg,
Thr,Val, and lle compared with high-
protein ( 17.6 or 15.5%) diets( Harms and
Russell,1993). Keshavarz and Austic
(2004) indicated that supplementing the
negative control (13%CP) with lysine,
methionine, and tryptophan resulted in
performance comparable to that obtained
with the positive control (16%CP).
However, performance of laying hens fed a
I3 or 14% protein diet supplemented with
adequate essential amino acids was not as
satisfactory as the performance of a control
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group fed a 16% protein diet (Jensen et al.,
1990). Simiiarly, Zou and Wu (2005)
indicated that increasing dietary protein
intake from 153 to 16.3 g/hen per day
increased egg production. Gunawardana
et al, (2008) reported that increasing
protein intake from 13.8 to 17 g/hen per
day increased egg production from 65.2 to
71.7%.

Yeast culture products containing
Saccharomyces cerevisiae, which are rich
in enzyme, vitamins, and other nutrients,
have many beneficial effects on animals

such as growth rate, feed efficiency, egg

production, and reproduction (Dawason,
1993). Dried yeast from malted grain
fermentation constitutes natural concentrate
mixture of essential nutrients and s
biologically able protein combined with
high potency vitamin B-complex and
important trance minerals (Ayanwale ef al.,
2006). However, there are still conflict
reports on the beneficial effect of culture
supplementation in poultry diets. Several
studies reported improved feed efficiency
(Liu et al 2002 and Tangendjaja and
Yoon, 2002), increased egg weight and
decreased egg yolk cholesterol without
affecting performance and egg traits
(Yalein er al.,, 2008), increased egg
production ( Thayer er al., 1978) ) or
decreased egg production (Dizaji and
Pirmohammadi, 2009), improved internal
egg quality (Miles and Bootwalla, 1991).
In contrast, other studies described by Day
et al,, (1987) and Nursoy et al,, (2004)
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reported no effect of dietary yeast culture
on feed consumption, egg production, egg
weight, and feed efficiency in laying hens.

MATERIALS AND METHODS

_ This experiment was carried out at
Siwa Oasis Research Station, to study the
effect of different levels of crude protein
(CP) either alone or supplemented with
Saccharomyces cerevisiae containing dried
yeast (SDY) on performance of laying
hens. A total number of 0 Matrouh laying
hens of 32 weeks of age were randomly
divided into six experimental groups; 15
hens each. Each group was sub-divided into
five replicates, (three hens each). A (3 X 2)
factorial experimental design with three
levels of CP (16, 14 % and 12 %) and two
levels of (SDY) (0.00 and 250 mg /kg diet)
was tested for 12 weeks experimental
period. All the experimental diets had the
same nutritive values of amino acids
(methionine and lysine) and iso-caloric
(2612ME  Kcal/kg). Composition and
calculated analysis of the experimental
diets are presented in Table 1. All hens

were kept under the same managerial and’

environmental conditions and artificial
lighting (16 hours of light per day) through the
experimental periods.

Body weights were recorded at the
beginning and at the end of the experiment
(32 and 44 week of age, respectively). Egg
weight and egg number were recorded
daily to calculate the egg production
percentage and egg mass (g’hen/day). Feed
consumption {(g/hen/day) and feed
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The objective of the present
experiment to study the effect of different
levels of crude protein (CP) and dried yeast
(SDY) on performance of local laying hens.

conversion values (g feed /g eggs) were
recorded biweekly.

At the end of the experiment, egg
quality parameters were measured using 36
eggs (6 eggs / each treatment group). These
measurements involved yolk, albumen and
shell weight percentage. Egg shell
thickness was measured in pum using a
micrometer. Egg shape index was
computed as the ratio of egg width to the
length (Awosanya ef al., 1998). Yolk index
was calculated according to Funk ef al.,
(1958), as yolk height divided by yolk
diameter. Haugh unit was calculated
according to Eisen ef al. (1962) using the
calculation chart for rapid conversion of
egg weight and albumen height.

The economic efficiency of the
experimental diet was calculated based
upon the differences in both selling revenue
and feeding cost, which was calculated
according to the price of the experimental
diets and egg production during the year of
(2009).

Statistical analysis:

Data obtained were statistically
analyzed using the General Linear Model
Procedure (SAS, 2003). Duncan’s Multiple
Range Test was wused to test the
significance (P<0.05) of mean differences
(Duncan, 1955).
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RESULTS AND DISCUSION

Effect of protein levels, SDY and their
interaction on:

1-Body weight and egg production
parameters:

Hens fed dietary 14 and 16 % CP
recorded the highest significant (P<0.01)
values of final body weight (1575.79 and
1556.68 g) respectively compared with hens
fed dietary 12% CP (1449.95 g) (Table 2).
Similar results were obtained by Yakout
(2010) who reported that dietary CP levels
were significantly (P < 0.001) effect on final
body weight. However, there was no
significant effect on body weight changes by
dietary CP levels (Table 2). This result was
agreed with data reported by Sohail ef al,
(2003), Roberts ef al, (2007), and Hussein
et al, (2010), who reported no significant
effect of reducing dietary protein levels on
body weight changes.

Increased dietary CP (16%) showed
the highest (P<0.01) values of egg
production during the 32 to 36 wk36 to 40
wk of age and the whole experimental
period (70.98%), (74.04%) and (67.68%)
respectively compared with the other
groups (Table 2). Egg weight had the same
trend, where hens fed dietary 16 % CP
recorded the highest (P<0.01) egg weight
during 32 to 36 wk36 to 40 wk, 40 to 44
of age and the whole experimental period
(46.33g),(46.25g), (47.82g) and(46.25 g)
respectively. Moreover, hens fed dietary 16
% CP recorded the highest (P<0.01) egg
mass values during the different interval
period and the whole experimental period
compared with the other groups. The effect
of dietary protein on egg production, egg
weight, egg mass in this study was
consistent with Gunawardana er al,
(2008) who reported that increasing
protein intake from 13.8 to 17 g/hen per
day increased egg production ,egg mass
and egg weight. Similarly, Lin et al,
(2005) and Wu er al,, (2005), reported that
increasing dietary protein improved egg |
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production and egg weight. Also Zou et
al.,(2005) reported that increasing dietary
protein intake from 15.3 to 16.3 g/ hen day
increasing egg production by 3.2%.
However, Novak et al, (2006) indicated
that the level of protein decreased in the
diet egg mass linearly decreased even when
supplementing certain amino acid. The
same authors, explained reasons of egg
production and egg weight reduces as the
reduction of dietary protein reduced intake
of non-essential amino acids such as Glu,
Cys and Gly which are important nitrogen
sources. These amino acids may become
limiting or may be converted for
nonessential purposes and hence resulted in
a limitation of protein (egg) synthesis.
Also, Roberts et al., (2007) reported that
the reduced-CP diets resulted in decreased
egg production, which may be attributed to
an amino acid deficiency. However,
Leeson and Caston (1996) previously,
reported that egg weight and egg mass was
lower with diets containing 14.4% protein
compared with 16.8% protein, although
both diets had equal levels of Met and Ly.
They attributed the lower egg weight to an
inadequate level of total nitrogen.

Hens fed diets without SDY
recorded the highest significant (P<0.01)
value of final body weight (1580.03g).
However, body weight changes was not
significantly influenced by supplementation
dietary yeast (Table 2).This finding is in
agreement with Ayanwale er al,(2006)
who reported that yeast supplementation
had no effect on body weight gain of laying
hens and laying quails. However, the
supplementation of yeast culture to the
laying diet resulted in significant increase
in body weight changes independent from
usage of soy bean meal and sunflower seed
meal (Yalcin er al., 2008).

Hens fed diets supplemented with
SDY 250 mg/kg diet showed significantly
(P<0.01) the highest values of egg
production during 32 to 36 wk, 40 10 44 wk
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of age and the whole experimental
period(68.54 %, 57.14%and 64.69%),
respectively (Table 2). Egg weight was not
significantly affected by supplementation
yeast during the different interval periods
and through the whole experimental period.
However, hens fed diet supplemented with
SDY 250 mg /kg diet recorded
significantly (P<0.01) the highest values of
egg mass during 32 to 36 wk and the
whole experimental period (30.19g and
28.78g), respectively compared with the
control group (Table 2). The significant
improvement in egg mass with
supplementation SDY 250 mg /kg diet may
be due to the highest significantly value in
egg production (64.69%) and the higher
insignificant value of egg weight (44.31g)
compared with control diet during total
experimental period (Table 2). Similarly to
our results yeast culture supplementation in
this concern improved (P<0.05) in egg
production (Liu ef al, 2002 and Abou El-
Ella et al, 1996) and in laying quails
(Yildiz er al, 2004). However, yeast
culture supplementation had no effect on
egg weight in laying quails (Yildiz er al,
2004) and in laying hens (Nursoy ef al,
2004 and Yalcin et al., 2008).

Hens fed on a diet containing 16%
CP with SDY 250 mgkg diet showed
significantly (P<0.01) the highest values of
egg production during the whole
experimental period (72%) compared with
the other experimental groups(Table 3). Egg
weight was insignificantly influenced by the
interaction between dietary CP levels and
dried yeast supplementation during the whole
experimental period. However, hens fed diet
containing 16% CP with SDY 250 mgkg
diet showed significantly (P<0.01) the
highest value of egg mass (34.21g) during the
total experimentai period (Table 3).This
improved in egg production and egg mass by
16% CP with supplementation SDY diet may
be due to enhancing the beneficial intestinal
bacterial population that in tum improved
nutrient retention (Liu ef al,, 2002).
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2- Feed consumption and feed

conversion ratio:

Hens fed on 12% CP diet recorded
the highest significant (P<0.01) value of feed
consumption (82.98 g/hen/day) while there
was no significant difference effect among
the other groups (Table 4). However, Wu et
al.,(2007) indicated that hens fed a 16% CP
diet consumed less feed compared with those
fed diets containing 15.5 or 14.9% CP, while,
Novak et al, (2006) reported increased feed
consumption when feeding low-protein diet
to hens. ‘

Hens fed dietary 16% or 14 CP
showed significantly (P<0.01) the best value
of feed conversion ratio during the different
intervals and the whole experimental period
compared with the hens fed dietary 12% CP
(Table 4) . In the present study, as dietary
protein increased, feed conversion ratio
improved significantly. Because egg weight
and egg production increased significantly
with increased dietary protein and feed intake
decreased for hens fed 16% or 14% CP
(Table 2, 4). This resuit was in agreement
with that of Lin er al, (2005), Wu et al.,
(2005) and Novak er al, (2006) who
reported that increased dietary protein
improved feed conversion

Feed consumption and = feed
conversion ratio were not significantly
influenced by SDY supplementation (Table
4). Similar to results were found in laying
hens (Day et al. 1987; Nursoy et al., 2004
and Yalcin et al,, 2008) and in laying quail
(Yildiz er al, 2004). In contrast, Liu ef al,,
(2002) reported that yeast culture
supplementation to the diet at the level of
0.2% decreased feed intake (P < 0.05) in
laying hens. While, Ayanwale ef al, (2006)
reported that yeast supplementation improved
feed conversion efficiency of laying hens.

There was a significant (P<0.01)
interaction between dietary CP levels and
SDY supplementation on feed consumption.
Moreover, hens fed diets containing 12% CP
with SDY 250 mg/kg showed a higher value
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of feed consumption (88.60 g/en/day)
compared with other groups (Table 4).

Hens fed diet containing 16% CP
with SDY 250 mg/kg diet showed the best
value of feed conversion ratio (2.10 g feed/g
egg mass) compared with other groups
(Table 4). It may be postulated that the
beneficial effect of SDY may enhance the
metabolic utilization of nutrient. Liu et aof.,
(2002) reported that improvement in feed
efficiency in laying hens may partially be
attributed to the establishment of an intestinal
bacterial popuiation that improved nutrient
retention, At the same time, many researchers
have reported that feed efficiency was
improved (P < 0.05) by yeast culture
supplementation to diets of laying hens
(Abou ElI-Ella ef al., 1996; Liu et al., 2002
and Tangendjaja and Yoon, 2002).

3- Egg quality measurements:

Yolk wt (%), egg shape index (%0),
egg shell thickness and haugh unit (%),
were insignificantly affected by CP levels.
However, albumen wt. (%), shell wt.(%)
and yolk index were significantly (P<0.01)
influenced by CP levels. Hens fed diets
containing 14% CP showed higher value of
shell wt. (12.62%) compared with other
groups (Table 5). This is in agreement with
the results of Novak et al, (2006) who
showed that feeding low-protein diet to
laying hens increased shell (wt.%) while
haugh unit was not affected by different
protein levels. Leeson and Caston (1997)
reported similar responses to our results for
haugh unit when feeding low-protein diets.
Moreover, there were no significant
differences between the control and low-
protein groups with respect to albumen
height, shell thickness, and shell strength
against breaking (Khajali, et al, 2008). In
contrast, Gunawardana ef al, {(2008)
reported that increasing protein intake
significantly increased albumen and yolk
weight but had no influence on yolk,
albumen or whole egg solids. Shafer et al,
(1998) previously indicated that increasing
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amino acid (lysine and TSAA) intake had a
significant effect on albumen weight.

Dietary yeast level had no
significantly (P<0.01) effect on egg quality
parameters. The exception only, for hens fed a
dietary SDY 250 mg/kg diet as showed the
highest value of shell thickness (0.5002um)
compared with control group (0.4459 pm)
(Table 5). The improvement in shell thickness
may due to the increased bio-availability of
certain minerals such as Ca, Cu, Zn, Fe, and
Mn with supplementation yeast phytase
(Thayer et al, 1978). These results are
similar obtained by Yalcin ef al, (2008) who
reported that feeding supplemental yeast
culture had no eflect on egg shape index, shell
weight percentage, albumen index, alburmen
weight percentage, yolk index, yolk weight
percentage, and haugh units. The interaction
between dietary CP levels and SDY
supplementation had no significant effect on
egg quality parameters. The exception was
only with hens fed diet containing 16% CP
with SDY 250 mg/kg diet which showed the
highest value of shell thickness (0.5411 pm)
compared with other groups, the improved of
shell thickness due to supplementation dried
yeast which  improved significant shell
thickness (Table 5).

Resuits in Table (6) showed that, the
best value for economical efficiency (E.E)
and relative economical efficiency (R.E.E)
was recorded by hens fed diet containing
16% CP (0.89 and 100.00%) respectively,
followed by 14% CP (0.86 and 96.63)
respectively. Dietary SDY supplementation
recorded the best value of (E.E) and (R.E.E)
(0.75 and 84.27) respectively. Hens fed 16%
CP with supplementation SDY recorded the
best value for (E.E) and (R.E.E) (1.09 and
122.47), respectively followed by 14% CP
with supplementation SDY (0.88 and 98.88).

It could be concluded that dietary
16% CP without or with SDY improved
egg production, egg weight, egg mass, feed

conversion  ratio, eggshell  quality,
economical  efficiency and  relative
economical efficiency. Dietary SDY
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supplementation (250 mg/kg  diet)  thickness, economical efficiency and
improved egg production, egg mass, shell  relative economical efficiency.

Table 1: Composition and calculated analysis of the experimental basal diets.

. Protein levels

Ingredients: % 16 14 2
Yellow Corn 59.87 63.60 66.50
Soybean meal 44% 19.00 16.43 10.30
Corn Gluten meal 60% 2.16 0.00 0.060
Wheat bran 7.74 8.73 11.75
Limestone 8.91 8.80 8.84
Dicalcium phosphate 1.75 1.75 1.78
Salt(Nacl) 0.25 0.25 .25
Vit&min premix’ 0.30 0.30 0.30
L-Lysine HCL 0.00 0.08 0.22
DL-Methionin 0.02 0.06 0.09
Total 100 100 100
Calculated analysis

ME keal/kg 2610 2610 2610
CP% 16.00 14.00 12.00
CF% 353 3.51 3.48
EE% 2.71 2.81 2.96
Ca% J.56 3.55 3.56
Total P% 0.72 0.72 0.7}
Available P% 0.45 0.45 0.44
Methionine& Cystein% 0.56 0.49 0.44
Methionine 0.0 0.30 1.30
Lysine% 0.74 0.4 0.74
Price/kg feed (L.E.) 1.695 1.588 1.507

* Vit. and Min. Premix per Kg of diet: 12000 IU. Vit A, 2000 iU. Vit. D3, 10 mg Vit. E, 4 mg ribotlavin, 10mg
Pantothenic acid, 0.01 mg Vit. Bi2, 500 mg Choline chloride, 2 mg Vit. K, 1 mg. Vit. BI, 1.5 mg Vit. B6 «img
Folic acid, 30 mg Niacin, 0.05 mg Biotin, 10 mg Cu, } mg I, 30 mg Fe, 55 mg Mn, 55 mg Zn and 0.1 mg Se.
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Table 2: Body weight changes, egg production, egg weight, and egg mass of laying hens as affected by CP and SDY {evels.

Parameters Egg Production (%) 1 Egg Weight(g) i Egg Mass(g)
Treatments Imitial Body Period in weeks

(SDY) | body F“:::I.?c;dy changes Overall Overall Overall

t4 eral veral . veral

CP% l'l':jgi:g wtg) wt.(g) 32- 36 3640 40 -44 mean 32-36 , 36-40 40 44 mean 32- 36 36-40 40 44 mean
16 1355.71 1556.68a 200.98 70.98a 74.04a 58.03 67.68a 46.33a 46.25a 47.82a 46.25a 32.90n 34.27a 26.78a 31.33a
14 1358.54 1575.79a 217.25 64.70b 63.82a 54.01 61,62b 42833 | 42.77h 46.16a 44.47b 27.75b 29.44b 24.55ab 27.41b
12 1342.38 1459.95b 117,57 62.29b 58.86hb 51.33 58.39¢ 39.96¢ 40.98b 41.07h 40.67¢ 2489 ¢ 24.10¢ 22.24b 23.74c
SEM 18.57 32.59 35.43 1.9843 20771 1.9397 0.8956 0.7362 0.7045 00,7537 0.5154 10,9473 0.9508 L0057 .4528
P-valne 0.8063 0.0319 0.1106 0.0175 0.0002 0.0740 <0001 <, 0001 0.0002 < 00 <0001 <0001 <0001 00177 <0001
0.00 1365.39 1580.03 a 214.64 63.43b 66,09 51.78b 60.44b 42,23 42.88 45.06 43.28 26.84b 28.12 23.42 16.21b

250 1339.03 1481.59b 142.56 68.54a 68,38 §T.14a 64.69a 43.86 44,12 44.97 441 30192 30.41 15.63 28.78a

SEM 15.16 26.60 28.93 1.6202 1.6959 1.5837 0.7313 2.6011 0,5752 0.6154 0.4208 0,7730 0.7763 0.8212 0,3692
P-value 0.2234 00110 0.0828 0.0386 0.3520 0.0279 0.0007 0.0711 0.0694 0,9165 0,0986 0.0067 0.0514 0.0734 0.6001

abe

Means with different superscripts in same columns for each criterion are significantly different (P< 0.05). SEM: Standard error
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Table 3: Body weight changes, eg% production, egg weight, and egg mass of laying hens as affected by interaction between CP and SDY levels.

rameters

. e .
Treatmen Initial Final Body Egg Production {%) Egg Weight(g) Egg Mass(g)}
(SDY) | body body changes Period in weeks
0,
CP% | mghkg | wt@) | wt@ | We®) | 55 a0 | 3540 | g044 | OV | 3536 1 3640 | 404 | OV [ 33 36 | 3640 | 4044 | OVeral
diet mean mean mean
16 000 | 137433 | 161637 242.03 67.03 71.28 51.78b 63.37b | 44,79 | 4395b | 46.10 44.95 2998 | 31.32b | 2391 | 2846b

250 | 133708 | 1497.00 159.92 7492 | 76.19 | 64.28a 7200a | 4788 | 48.55a | 46.22 47.55 3582 | 37.21a 2965 | 34.21a

L92

0.00 | 1353.75 | 161450 260.75 63.92 | 6845 | 52.67b 61.68b | 4237 | 4120bc | 48.25 43.94 27.12 | 28.18bc | 2543 { 27.13b

14 250 1363.33 153708 173.75 6547 69.18 50.00b 61.55b | 43.30 44.35b 47.40 45.01 28.38 30.69b 2367 | 27.70b

12 0.00_| 1368.08 1509.22 141.13 59.34 58.55 50.8%9b 56.26c | 39.582 | 42.50b¢ | 40.85 40.95 23.42 | 24.86cd | 2356 | 23.86c

250 1316.67 1410.68 94.01 65.24 59.17 §| 57.14ab | 60.S51b | 4040 39.46¢ 41.30 4039 26.36 23.33d 2092 | 2442

SEM 26.26 46.08 50.11 2.8062° | 2.9375 { 2.743t 1.2666 | 1.0412 | 09963 | 10659 | 0.7289 | 1.3398 | 13446 | 1.4223 | 0.6404

P-value 0.4817 0.9013 0.9103 | 0.5256 | 0.6431 | 0.0401 0.0101 | 0.4914 | 00028 | 0.819 | 0.1225 | 0.2508 | 0.0415 ! 0.0516 | 0.0015
abe

Means with different superscripts in same columns for each criterion are significantly different (P<0.05). SEM : Standard error
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Table 4: Feed utilization of laying hens as affected by CP, SDY levels and their

interaction.
Parameters Feed conversion ( g
Feed consumption(g/ hen/day) feed/ g
Treatments : Period in weeks
CP% (sn\‘?m 32-36 | 3640 | 40-44 9_‘;:;:“ 32-36 | 3640 | ap-a4 Overall mean
16 61.61* | 73.7 78.16° 73.15" 210 2.20° 297 235
14 7090 | 70.75" | 6765 | 6977 | 2.57% [ 2.41° 2.80° 2.55°
12 84.5 | 8022 | 8428 | 8298 3.40° 33 3.84" 349
SEM 23800 | 23263 | 22503 | 1.623Z | 01245 | 010830 | 0.1799 0.08234
P-yalue 0.0002 0,0289 | 0.0002 <0001 <,0001 <,0001 0.0015 <0001
0.00 73.55 73.60 15.30 74.14 279 2.66 3.32 2.86
250 75.14 76.18 78.07 76.46 2.59 2.64 3.08 .73
SEM 19432 | 18994 [ 18373 | 13283 [ 01016 | 00884 | 0.1469 0.0672
Povaiue 0.5697 | 03489 [ 02997 | 02308 | 0.1679 | 08955 | 0.2616 0.1911
Interaction
(SDY)
CP% | i diet
16 0.00 71.60% | 7345 | 71817 | T4.490% 242¢ 2.40*% 3.30" 2.61*
250 63.62° | 73.95° | 78.15° | 7L90™ L78° 2.00° 2.63* 2.10°
14 0.00 71,95 | 72.90° | 67.05° | 70.65p° 2.66° | 258" 27"t 2.62
250 69.85 68. 68.25 | 68.90° 248 | 224% 2.90* 2.48"
1 0.00 77.10° | 74.45° | 8067 7137 3.30° 2.99" 3,9* 336"
150 91.95° | 86.00° | 87.82" | 880 3.50° 3.69" 3.7 3.63"
SEM 33658 | 32899 | 3a824 | 2295 ! 01761 | 0.1531 | 0.2544 0.1166
P-value 0.0003 | 00326 | 0.0018 | 00000 | <0001 | <0001 | 0.0065 <0001

55 Means with different superscripts in same columns for each criterion are significantly different (P<
0.05). SEM : Standard error mean
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Table 5: Egg quality measurements of laying hens as affected by CP, SDY levels and their

interaction. _
Ardmeters ,
Treatments Egg Albumen | Yolkwt | Shell wt lsnh:epxe. Yolk lh::ll'::llss Haugh
R (SD\:’) wtig} wt. (%) (%) (%) (%) index {(um) unmit
mg/kg diet
16 43.87 £3,258" 37.82 11,540° 78.18 41,33* 0.4896 87.03
14 41.80 50.45" 39.43 12.62° 71.55 44.23" 0.4669 §9.43
12 43,17 55.09" 36,86 11.18" 79.15 43.84" U.4628 839.58
SEM 0.7790 0.8547 1.0009 0.3401 0.7866 0.9214 0.0100 0.9868
P-value 0.1492 0.0024 0,2025 0.0142 0.3595 0.0440 0.1016 0.0972
0.00 42.58 53.83 37.06 11.50 78.29 42.68 0,4459* 88.39
250 43.31 52.02 39.01 12.05 78.28 43.58 0.5002* 38.97
SEM 0.6361 0.6978 0.8173 0.2777 0.6423 0.7523 0.0081 0.8057
P-value 0.4005 0.0649 0.0887 0.1563 0.9873 0.3832 <0001 0.6030
Interaction
, . . Shape Shell
CP% | ogaiet | wigp | weioor | s | e | den | g | mickeess | U
’ ) (%) ()
16 0.00 43.95 54,93 35,79 10.83 78.28 39.92 0.4380° 85.10
250 43.79 S1.57 39,86 12.24 78.02 42.74 0.5411" 88.96
14 0.00 39.71 51.05 39.21 [2.48 76,36 44,14 0.4568% 39,93
250 43.89 49.86 39.64 12.76 78.75 44.32 0.4770 $8.93
12 0.00 44.08 5553 36.19 11.21 80,23 43,98 0.4429% 90,15
250 42.27 54.64 37.53 11.15 78.07 43.70 0.4827 §9.02
SEM 1.1017 12087 1.4156 0.4810 1.1125 1.3031 0.0141 1.3956
P-value 0.0292 0.4847 0.3574 0.2343 0.1394 0.3844 0.0091 0.1003

*%¢- Means with different superscripts in same columns for each criterion are significantly
different (P<0.05). SEM: Standard error mean
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Table 6: Economical evaluation of laying hens as affected by CP, SDY

levels and their

interaction.
Pricz
Feed of Towl Egg " . - Relative
Parameters intuke 1.0kg feed mass, lvol:.: uNe‘: l‘“;{..m."_""‘“ economical
Kg/hen diet cost,LE. | Kg/hen revenue venue | elliciency efficiency
LE.
(SDY)
CP% | mg/kg
diet
i6 6.14 1.693% 10.41 2.631 19.733 9.32 0.89 100.00
14 5.86 1.58% 9.31 2.302 17,265 7.96 0.86 96.63
12 6.97 1.507 10.50 1.994 14.955 4.45 0.42 47.62
0.00 6.222 1.596 9.93 2.201 16.508 6.58 0.66 74.16
250 6.422 1.611 1035 2417 18.128 1.78 0.75 84.27
Interaction
Price
(SDY) Feed of Total Egg . Relative
CP% | mg/kg | intake 1.0kg feed mass, 1;0‘:': eNﬂ Ec:ra-{{r‘mcal economical
diet | Kgfhen | diet | cost,LE. | Kg/hen { TEVERUE | FEVERUE [ elliiency |} rpciency
LE.
16 0.00 6.249 1.695 10.59 2.390 17,925 1.33 0.69 77.52
250 6.039 1.7 19.33 2873 21,548 11.22 1.09 122.47
" 0,00 5.934 1,588 9.42 2.278 17.085 7.66 0.8l 91.04
250 5.787 1.603 9.28 2326 17.445 8.17 0.88 98.88
12 0.00 6.499 1.507 2.79 1.937 14.528 4,73 0.48 53.93
250 7.442 1.522 11.33 2051 15383 4.06 0.36 40.45

Price of 1.0Kg Egg was 7.50 LE. At the time of the experimental period

Price of 1.0Kg dried yeast was 60LE.
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