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ABSTRACT: A total number of 198 local Sinai laying hens (180 female + 18 males), 24-
weeks-old, were weighed and divided into six dietary treatments to investigate the effect of
dietary different levels and sources of crude fiber on productive and reproductive
performance and nutrients digestibility during the laying period (24-40 weeks of age). The
birds were fed a control diet contained 3.5 % crude fiber (CF) while, the remaining
treatments were given moderate levels of dietary crude fiber by suing different levels of
sunflower meal (SFM) and olive cake (OK). Results obtained could be summarized in the
following:
1. The different levels of CF had significantly higher BW and CBW comparing with
the control diet (3.2% CF) except for the diet contained 5.42% CF (8% OK).

2. The inclusion of different fiber levels in the diets resulted in significantly decreased
egg number/hen, while egg weight was significantly improved for the all dietary CF
treatments compared to the control diet except for the diet contained 5.42%CF where it
did not actually differ from control diet.

3. Regarding to egg mass, no significant differences were found between the group fed
diet contained 5.6 % CF and the control diet.

4. Feed conversion ratio was significantly lower for the birds fed diets with different
levels of CF than control.

5. Diet containing 4.42%CF (7%SFM) resulted in a significant higher hatchability of
set eggs compared to control and other treatments. In addition, the hatchability of fertile
eggs tends to significantly increase in treatments fed 4.45, 4.42 and 5.6% CF (7% SFM,
4% OK and 7%SFM+4%O0K) as compared to the control diet.

6. Embryonic mortality significantly decreased by the diets contained 4.45, 4.42 and
5.6% CF compared to control group meanwhile the other treatment did not actually
differ from control diet.

7. All different levels of CF resulted in a significantly higher crude fiber and ether
extract digestibility than control diet.
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8.

No significant influence of different levels of dietary crude fiber during the laying

period at 40 weeks of age on the relative weight of sections of GIT segments and relative

length of small intestine.
9.

Hens fed diet with 5.6 % CF- tend to have greater HDL % than control, also, all

treatments tend to have higher HDL/LDL than those fed 3.2% CF (control diet).
10. No significant effect on economic efficiency of egg production due to the diet
contained 5.66%CF (14%SFM) compared to the control diet.

The current study illustrated that moderate levels of CF in this study can be used to
reduce the embryonic mortality and enhance hatchability and chick weight at hatch
without any harmful impact on EE of hatchability except for the diet with 4.42% CF (4%
Ok) also, without any detrimental effects on egg weight, egg mass, egg quality and EE
of egg production in respect of the diets contained 5.66%CF (14%SFM) and 5.6%

CF(7%SFM+4%O0K).
INTRODUCTION

Feed cost has been reported to account
for 60-80% of total production cost in any
system of poultry production. In Egypt-
increasing ingredients prices remain the
greatest single item that determines profit
margins in poultry production. Fiber is
nutritionally, chemically and physically
heterogeneous material, which can be
categorize into two major subclasses i.e.,
viscous and fermentable fiber (soluble) and
non-viscous and non-fermentable fiber
(insoluble). Both the subclasses have
different roles in the digestive and
absorptive processes within the
gastrointestinal tract. Differentiation of
soluble and insoluble fiber components can
help elucidates the physiological effects of
fiber (Newman et al., 1992).Traditionally,
in most research conducted on poultry
feeding, dietary fiber has been considered a
diluent of the diet (Rougiere, and Carré.,
2010)with negative connotations in relation
to voluntary feed intake and nutrient
digestibility (Svihus, 2011). However,
according to research conducted in recent
years, dietary fiber content, have an
important place in well balanced diets
where, the inclusion of moderate amounts
of different fiber sources in the diet
improves digestive organ development
(Gonzalez-Alvarado et al., 2007 and
Hetland and Svihus 2007) and increases
HCI, bile acids, and enzyme secretion
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(Hetland et al., 2003). These changes
might result in improvements in nutrient
digestibility (Amerah et al., 2009)
gastrointestinal tract health (Montagne et
al., 2003), and eventually, animal welfare
(Aerni et al., 2000 and Van Krimpen et
al., 2009). Some researchers have indicated
that an adequate type and amount of fiber
might improve gastro intestinal tract
adaptation of poultry to current productive
systems and reduce digestive disturbances
without antibiotic use in feed (Mateos et
al., 2002; Montagne et al., 2003).Insoluble
fiber can affect the gut transit time of
digesta, gut motility of epithelium and may
improve the ability of endogenous enzymes
to successful access to their related
substrates (Choct, 2001). This indicates a
need for structural components in response
to the lack of fiber in poultry diets
(Hetland et al., 2005).Although, soluble
fibers increase viscosity and affect
negatively  nutrient  digestion  and
absorption (Smits and Annison, 1996).
But, the ratio of insoluble to soluble fiber in
a dietary fiber source can affect overall diet
utilization and appears to be important in
the formulation of diets to provide optimal
efficacy (Burhalter et al., 2001).

The study conducted by Incharoen and
Maneechote (2013) indicated that whole
rice hull can be used as a source of
insoluble fiber in diets up to 6% to enhance
growth and uniformity of pullet chicks and
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to improve egg production of laying hens
without any harmful impact on egg quality.
The presence of fiber in the gizzard,
especially when highly insoluble and
lignified coarsely ground fiber is used,
stimulates organ functioning. In fact, the
inclusion of dietary fiber consistently
reduces pH in the gizzard, and a reduction
in digesta pH benefits pepsin activation and
solubility of the mineral sources (Van der
Aar et al., 1983). There is relationship
between the proventriculus and gizzard
thus it is tempting to suggest that the
secretion of HCI and pepsinogen in the
proventriculus  will depend on the
functionality of the gizzard, including the
intensity of the contractions and retention
time (Svihus 2011). In addition, the
increased grinding activity of the gizzard,
together with a better mixing of digestive
juices with the digesta attributable to the
increase in antiperistaltic movements
within the gastrointestinal tract, might
explain the positive effects of insoluble
dietary fiber on the digestibility of crude
protein and other dietary components
(Jiménez-Moreno et al., 2009).Feeding
diet with insoluble raw fiber concentrate
did not influence egg quality parameters
and size and weight of the GIT (Victor et
al., 2013). Hartini et al. (2002) compared
a commercial laying hen diet based
contained 2.9% CF with diets that included
a crude fiber source. They observed that
mortality was reduced with the inclusion of
fiber in the diet. Results of the study by
Roberts et al. (2007) showed that inclusion
of different sources of CF such as soybean
hulls in laying-hen diets had no adverse
effects on egg production, egg quality, or N
balance. The beneficial effects of dietary
fiber on nutrient digestibility varied with
the source and level of dietary fiber as well
as with the composition of the basal diet.
Thus, the beneficial effects of fiber
inclusion on the productive performance of
laying hens were related to improved
nutrient digestibility rather than to changes
in the metabolic pathways.
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The high costs of the alternative soybean
protein sources prompted interest in other
high-protein feed ingredients including
sunflower meal (SFM). In contrast to
soybean meal (SBM), sunflower meal
(SFM) contains lower quantities of anti
nutritional compounds (Canibe et al.,
1999). SFM is a well-established and
relatively inexpensive protein source for
poultry diets. In addition, it can be
harvested two or three times a year in
tropical areas, being a good alternative for
oil producers and for the feed mill sector
(Vieira et al., 1992). But, the use of SFM
in poultry diets is limited by variations in
its chemical composition, and the two main
components apparently restricting its use
are high fiber/low energy and low lysine
contents (Senkoylu and Dale 1999).
However, a significant relationship was
observed between the water-soluble xylose
content of the soybean meals and the
improvement in weight gain obtained when
sunflower meal replaced some of the
soybean meal. Kalmendal et al. (2011)
reported that the inclusion of up to 30%
high fiber sunflower meal in a pelleted corn
basal diet resulted in significant linear
increases in apparent ileal digestibility of
fat and CP but that DM and energy
digestibility decreased. In addition, the
same author reported that the inclusion in
the diet of high levels of sunflower meal,
an insoluble source of DF, was associated
with significant decreases in colony counts
of Clostridium spp. Casartelli et al. (2006)
reported that SFM addition in commercial
layer diets did not influence performance;
however, increasing dietary SFM improved
eggshell quality. Egg parameters were not
affected by the SFM inclusion rate.
According to the results of this experiment
it can be concluded that 10 percent of high
fiber sunflower meal can be used in laying
hen diets without adverse effect on
performance and egg parameters (Razaei
and Hafezian 2007).

In respect of olive cake (OK), Sadeghi
et al. (2009) reported that the inclusion of
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olive by-products as animal feed is
undoubtedly a good way of recycling these
waste products. According to M.A.L.R.
(2004), there are 118,697 cultivated acres
of olive trees in Egypt. Olive cake is the
raw material (seed fractions) resulting from
extraction of olive oil and the residual
seeds from the industry of olive fruit
reserve after mash the seed fractions where
it included nearly 30% from the seeds. It
has been reported that egg number and egg
mass were significantly higher than of the
control group when turkey fed diet
containing 10 and 15% olive cake (Abdel
Fadeel, 2006). Olive cake is considered as
a good source of fat (18% crude fat), for its
level of residual oil, this can constitute a
complementary energy source. For its
particular composition of unsaturated fatty
acids (62.4% of oleic acid, 18.2% of
linoleic acid, 1.1% of linolenic acid and
2.7% of palmitoleic acid (El-Hachemi et
al., 2007) olive cake could influence the
accumulation of fatty acid in the various
body compartments during the animal’s life
and as such could have a certain impact on
the quality of egg. Therefore, the objectives
of this study were to investigate the effects
of dietary inclusion of different levels of
crude fiber on the productive and
reproductive performance of the Sinai
laying hens during the laying period.

MATERIALS AND METHODS

Bird's management and experimental
diets:

The experiment in the current study was
conducted in EI- Serw Poultry Research
Station, Animal Production Research
Institute, Agriculture Research Center,
Ministry of Agriculture, Egypt. One
hundred and ninety eight local Sinai laying
hens (180 females and 18 males) at 24
weeks old were weighed and distributed
into six treatments with three replicates per
treatment (10 female and 1 male / replicate)
based on adjusted body weight. Feed and
fresh water were ad libitum during the
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experimental period, birds received 16
h/day of manipulated lighting. The
experimental was started at 24 wks of age
and ended at 40 wks of age, collected data
were presented at 4-week interval periods.
Samples of sunflower meal and olive cake
(part of pulp, seeds and embryo which
include 30%of olive seeds) were taken to
determine approximate analysis according
to AOAC (1990) method. Acid detergent
fiber (ADF) and neutral detergent fiber
(NDF) were determined by Van Soest et
al. (1991). Nitrogen free extract (NFE) was
calculated by subtracting the sum of
protein, ether extract, NDF from organic
mater (OM) and the hemicelluloses content
was calculated as a difference between
ADF and ADF. The metabolizable energy
(ME) of SFM and OK was calculated based
on chemical composition according to
equation NRC (1994) where:

ME=36.63 x CP +77.96 x EE +19.87 X

NFE.

The approximate analysis of sunflower
meal (SFM) and olive cake (OK) used in
this study is presented in Table (1). Six
experimental diets as shown in Table (2)
were formulated as recommended by
Hussein et al. (2010) to Sinai laying hens
and all diets were formulated to provide the
same levels of metabolizable energy and
protein but it contained gradually levels of
the crude fiber. Birds of control group were
fed a basal diet with corn, and soybean as
the main ingredients, the remaining
treatments were given moderate levels of
dietary crude fiber as a result of usage
different levels of sunflower meal, olive
cake and combination between them,
because both SFM and OK are high crude
fiber content thus the experimental diets
were as follow: 1- control diet (3.2% CF)
2- Diet with 4.45 %CF(7% SFM) 3- Diet
with 5.66 %CF(14% SFM) 4-Diet with
4.42 % CF (4% OK) 5- Diet with 5.42 %
CF (8% OK). 6- Diet with 5.6 % CF (7%
SFM+4% OK).
Productive, reproductive performance
and egg quality:
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Feed intake of each replicate was
recorded every 28 days in g/hen. Body
weight (BW) was recorded at the beginning
and at the end of the experiment. Egg
production, egg mass, feed conversion ratio
as feed consumed (g) / egg mass (g) were
also determined. At two periods of the
experimental study, 3 eggs /replicate were
collected at random to measure egg quality.
In addition, the reproduction traits which
included fertility, and hatchability were
measured at 36 weeks of age.

Nutrients
retention:

Digestion trial were done at the end of
experiment by using 3 males per each
treatment  where, the birds  were
individually housed in metabolic cages (60
cm long. 50 cm wide. 60 cm high) and fed
their respective experimental diets (Table
2) .The excreta were collected, dried in a
forced oven at 65 °C for 48 hours, ground
well and stored to analysis. The proximate
analysis of experimental diet and the
excreta were carried out according to the
official  methods (A.O.A.C., 1990).The
procedure described by Jakobsen et al.
(1960) was used for separating fecal
protein in excreta samples. The method
depends on the controlled oxidation of
uric acid to allantoin by potassium
permanganate followed by the precipitation
of the protein which represent the
undigested crude protein in the excreta.
Urinary organic matter was determined
according to Abou - Raya and Galal (
1971).

Nitrogen  retention (NR)  was
calculated from the following formula, NR
= (N content of dry matter of dry feed — N
content of dried excreta) x 100/N content of
dry feed.

Slaughter test:

At the end of study, three hens/
treatment were taken and slaughtered. The
relative weight of proventriculus, gizzard,
abdominal fat and relative length of small
intestine and ceca were determined. The

digestibility and nitrogen
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weight of proventriculus, gizzard and
abdominal fat were expressed relative to
their body weight. The lengths of small
intestine and ceca were also measured per
100 g of the body weight. Also, at the time
of slaughter, blood samples were collected
in clean tubes without anticoagulant, and
then the blood was centrifuged at 3500 rpm
for 15 minutes to separate the serum that
used for determination of total cholesterol,
HDL, LDL, triglycerides, AST and ALT
enzymes. These biochemical measurements
were performed calorimetrically by using
commercial Kits.

Economical efficiency:

Economical  efficiency for  egg
production and hatchability were expressed
as hen-production and calculated using the
following equation:

Economic efficiency (%) = (Net return
LE/Total feed cost LE) x 100.
Statistical analysis:

Data were statistically analyzed using
General Linear Models Procedure of the
SPSS  (2008), differences  between
treatments were subjected to Duncan” s
Multiple Range — test (Duncan, 1955).

The following model was used to study
the effect of treatments on the parameters
investigated as follows:

Yij =+ Ti + eij where:

Yij = an observation,

u = overall mean,

Ti = effect of treatment (i=1, 2, 3, 4, 5, 6)
eij = Random error.

RESULTS AND DISCUSSION

Body weight:

Results in Table (3) showed that the birds
fed diet contained 4.42 % CF (4% OK),
4.45%CF (7%SFM) and 5.6% CF (7%
SFM+4% OK) recorded the heaviest BW
compared to the control diet (3.2% CF)
which always had the lowest significantly
BW and CBW comparing with the other
treatments except for the diet contained
542% CF (8% OK). These results are
consist with a previous report regarding the
growth performance of pullets fed diets
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containing 0, 3, and 6% whole rice hull as
a source of insoluble fiber, where final BW
and BW change were higher by increasing
the dietary crude fiber than control
(Incharoen and Maneechore 2013). The
increment in change BW may be attributed
to insoluble fiber can affect the gut transit
time of digest which may improve the
ability of endogenous enzymes to
successful access to their related substrates
(Choct et al., 2010). Also, a significant
relationship was observed between the
water-soluble xylose content of the soybean
meals and the improvements in weight gain
obtained when sunflower meal replaced
some of the soybean meal (Choct et al.,
2010). However, it is evident that the
experiments were carried out on adult hens
(24 weeks of age) that had already reached
the average of mature live body weight of
this strain. Physiologically somewhat the
increase above this average record indicates
that hens tended to obesity and reflects the
incidence of abdominal and visceral fat
deposition, a matter which is considered a
disadvantage especially with egg laying
hens.

Egg production and Egg mass:

Results concerning the effect of dietary
different levels of crude fiber on laying
performance of Sinai laying hens are
presented in Table 4. Under condition of
the current study, after 4 weeks of
consuming the experimental diets it is
clearly from the results that egg number /
hen or laying rate % were significantly
higher in hens fed the control diet (3.2%
CF) than those fed the diets contained
higher levels of crude fiber. In addition,
results of egg number / hen during the
collective period (24-40 weeks of age)
showed the same trend observed during the
first period. Egg weight during the periods
24-28 and 28-32 weeks of age indicated
that all treatments did not differ from
control diet, but during the overall period
from 24-40 weeks of age all different levels
of crude fiber showed higher egg weight
values than control diet (3.2% CF) with
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exception the eggs produced by hens fed
diet contained 5.42% CF (8% OK) where it
did not significantly differ from control
diet. Egg mass are closely related to egg
number records which indicate that the
control diet (3.2%CF) produced
significantly greater egg mass than those
fed diets containing higher fiber levels
except for the diet with 5.6% CF(7% SFM
and 4% OK).
Feed intake and feed conversion ratio:
Dietary of different levels of crude fiber
did not appear to influence on feed intake
during the periods 24-28 weeks of age
compared to the control diet (3.2% CF) as
shown in Table (5). On the other hand, feed
intake of the hens fed diets contained 4.42
% and 5.6 %CF (4% OK and 7%
SFM+4%0K) were significantly increased
as compared to the control diet during 32-
36 weeks of age. Also, feed consumption
significantly increased with diet containing
5.6% CF(7% SFM+4%O0OK) as compared to
control diet, while the other treatments had
no significant influence on feed intake
during the period 36-40 weeks of age and
the same trend was showed during the
collective period. Results given in Table (5)
represented the feed conversion ratio in
response to feeding different levels of
dietary CF. In comparison with the control
diet, it is noticed that all the birds fed diets
different levels of CF recorded significantly
the least values except for the diet with
5.66%CF(14%SFM) after 4 weeks of
consuming the experimental diets,. Both
diets contained 4.42 and 5.42% CF (4%
and 8% OK) resulted in a significant
increase in feed conversion comparing with
control during 32-36 weeks of age. The
superiority of control diet (3.2% CF) with
respect to feed conversion ratio was
sustained during the whole experimental
period.
Egg quality:
Results of Table (6) showed insignificant
differences in all egg quality traits except
for yolk index and haugh units due the
feeding different levels of dietary CF,
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where all treatments caused significantly
decreased in yolk index with exception the
diet contained 4.42%CF(4% OK) compared
to the control diet. On the other hand, in
comparison with the control diet, it is clear
that all experimental diets resulted in a
significantly increased in haugh units
except the hens fed diet contained 4.45%
CF (7% SFM) which did not significantly
differ from control value for this trait.
Results of the current study indicated that
diets contained 4.45, 5.66 and 5.6% CF (7,
14%SFM and 7%SFM+4%0K) did not
have a harmful impact on the productive
performance of Sinai laying hens during
the period 24-40 weeks of age. These
results are in the line with the findings of
Roberts et al., (2007) who found that
inclusion of moderate amounts of different
fiber sources such as soybean hulls had no
adverse effects on egg production and egg
quality. Also, Casartelli et al., (2006)
suggest that layers appear to tolerate the
higher levels of SFM, despite its higher
crude fiber content, with no decrease in egg
production performance or egg quality
parameters. Rezael and Hafezian (2007)
concluded that soybean and SFM are used
nearly in equal amount in layer diets
(10%), without adverse effect on
performance which can be explained by
fact that layers have a more developed
digestive system in respect of gut capacity
as compared to pullets and broilers. Beside,
unlike most other oilseed meals, SFM does
not contain high concentrations of anti-
nutritive factors. Additionally,
Kalmendalet al. (2011) reported that the
inclusion in the diet of high levels of
sunflower meal, an insoluble source of
dietary fiber, was associated with
significant decreases in colony counts of
Clostridium spp. However, Reports on the
use of SFM in poultry diets are not always
consistent, probably due to differences
chemical composition of SFM, processing
method, bird age, and food formulation
techniques used in the various studies. For
example, Serman et al. (1997), evaluating
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the effect of decorticated SFM as protein
source in commercial layer diets on
production performance, who concluded
that diets formulated with this ingredient
needed to be supplemented with lysine. On
the other hand, according to the study by
Victor et al. (2013) who reported that the
percent hen-day egg production and feed
conversion ratio were significantly better
for layers fed diet contained with insoluble
fiber.

In reality, it is probable that the level and
type of dietary fiber (DF), as well as the
age of the bird, modify the response of
laying hens with respect to productive
performance. Thus, it could be mentioned
that the poor productive performance
obtained when the tow levels of CF (4.42
and 5.42%) from inclusion 4 and 8% OK
without SFM is speculative, it may be
attributed to some reasons 1-the high lignin
content in the OK where, the lignin was
found to be 8.74% in SFM while it was
13.8% OK (Table 1). According to Amici
et al. (1991) the lignin limits the feed value
of OK, also, crude protein is rather low and
it is worth noticing that and most crude
protein is linked to acid detergent fiber
(Alvarez-Rodriguez et al., 2009). 2-Also,
this effect perhaps due to the high level of
soluble non-starch polysaccharides
(soluble-NSPs) in OK, where soluble NSPs
increase viscosity (Smith and Annison
1996) and usually have anti-nutritive
properties. Soluble NSPs generally hamper
the digestion process (Leeson and
summers 2001) whereas insoluble NSPs
impede the access of endogenous enzymes
to their substrates by physical entrap
(Da'nicke et al., 1999). However, it is
remarkable that when the low levels of
SFM and OK were added together (7%
SFM+4% OK) the laying performance (egg
mass) significantly increased by about
9.8% from diet with 4% OK (4.42% CF)
alone suggesting a synergistic effect. The
likely reason for this effect due to the ratio
between the insoluble and soluble fiber in
the diet, where this ratio appears to be
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important in the diets formation to provide
optimal efficiency (Burhalter et al.,
2001).Therefore, the beneficial effects of
fiber inclusion on the laying performance
were related to improved nutrient
digestibility (Table 8) rather than to
changes in the metabolic pathways. In
addition, the effects of dietary fiber on
productivity differ depending on the
solubility of the fiber source and its other
physicochemical  properties,  structural
components of the diets, such as the
insoluble dietary fiber fraction, improve
gizzard function, which, in turn, positively
affects gut physiology and  bird
productivity. Thus, the amount of dietary
fiber  required depends on  the
characteristics of the fiber source,
especially its solubility, lignin content, and
particle size.

In terms of feed intake, an excess of
feed intake, as occurs in some treatments
especially the hens fed diet with 4.42 and
5.42 % CF (4and 8% OK), usually results
in poorer feed conversion ratio than
expected, but the inclusion of an adequate
amount of dietary fiber might avoid an
excessive feed intake in laying hens,
resulting generally in better productivity.
As a rule ,the results in the present study
indicated that the effects of dietary fiber on
voluntary feed intake, gastrointestinal tract
motility , enzyme production and
consequently on the productive
performance will differ depending on the
level and source of fiber where Miller
Jones (2004) and Montagne et al. (2003)
reported that differences in the structure
and properties of the existing fiber sources
affect the rate of passage in different ways,
and affect digesta pH and volatile fatty acid
production in the different segments of the
gastrointestinal tract.

Fertility and hatchability:

Results in Table (7) clearly showed that
fertility % of eggs from hens fed diet
contained 4.45% CF(7% SFM)was
insignificantly higher than control diet by
about 1.32%, but this improvement was
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significantly as compared to the other
experimental groups. In this respect, the
two high levels of CF (5.66 and 5.42%) as
a result the diets contained 14% SFM and
8% OK resulted in a significant decrease
comparing with control diet, but the diet
contained 5.6 % CF (7% SFM+4% OK)
ameliorated the adverse effect of diets
contained 5.66 and 5.42 % CF (14% SFM
and 8% OK ). It is worth to mention that
the moderate level of CF (4.45%) resulted
from inclusion 7% SFM resulted in a
significant higher hatchability of set eggs
than control and other treatments. In
addition, the hatchability of fertile eggs
tends to significantly increase in diets with
4.45, 4.42 and 5.6% CF (7% SFM, 4% OK
and 7%SFM+4%0K) as compared to the
control diet. The same manner, results of
embryonic mortality come in accordance
with those of scientific hatchability, thus
the results illustrated that the greater total
of embryonic mortality occurred in control
diet where it was 8.33% followed by the
diets with 5.66 % CF (14%SFM) and
542%CF (8% OK) which  were
insignificantly differ from the control diet,
but embryonic mortality significantly
improved by the diets contained 4.45, 4.42
and 5.6% CF (7% SFM, 4% OK and
7%SFM+4%0K) compared to control
group meanwhile the other treatment did
not actually differ from control diet in this
trait. Also, chick weight at hatch
significantly increased by the diets
contained a moderate amount of a CF (4.45
and 4.42%) and the diet with 5.6% CF
(7%SFM+4%0K) comparing with control
diet.

Little information is available regarding
the effect of different levels of dietary
crude fiber on reproductive performance of
broiler breeder hens. In the current
experiment, the diet with 4.54%CF (7%
SFM) had increased fertility and
significantly improved all parameters of
reproductive performance compared to
control diet. In addition, the diets contained
4.42% CF (4% OK) and 5.6% CF (7%
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SFM+4%0K) resulted in a significant
improve in hatchability of fertile eggs,
embryonic mortality and chick weight at
hatch comparing with the control diet
(32% CF).These results suggest a
synergistic effect between the low levels of
SFM and OK, in addition it illustrated that
the inclusion in the diet of moderate
amounts of CF improves the reproductive
traits, but the poor reproductive
performance obtained when high levels of
CF were used. Recent scientific
publications stated that an appropriate level
of crude fiber is recommended practices to
improve reproductive performance of
broiler breeder hens (Mohiti-Asli et al.,
2012). Also, addition of alfalfa meal as a
source of insoluble fiber to quail breeder
diets slightly increased hatchability of
fertile eggs (Olgun and Yildiz 2015). This
may be attributes to difference work
mechanisms of SFM and OK, initially
perhaps in contrast to soybean meal, SFM
contains lower quantities of antinutritional
compounds (Canibe et al., 1999). On the
basis of the results by Mateos et al. (2012
) who suggested that laying hens fed high-
protein corn-soybean meal diets will
benefit from inclusion in the diet of 2 to 3%
oat hulls or another source of insoluble
dietary fiber . In respect of OK, this
improvement  in  reproductive  traits
probably due to the olive oil in OK where
OK contain 18.92 % fat (Table 1). Mailer
(2006) reported that olive oil contains
tocopherols, fatty alcohols, waxes and
hydrocarbons, such as squalene pigments
(chlorophyll and carotenoids) and f -
carotene which acts as an antioxidant.
Servili et al. (2014) illustrated that the
nutritional value of olive oil is due to the
high monounsaturated fatty acid content,
principally made of oleic acid. Hydrophilic
and lipophilic phenols represented the main
antioxidants of olive oil and they include a
large variety of compounds. Thus, these
data can be explained by the fact that chick
embryo development is associated with an
accumulation of polyunsaturated fatty acids
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in tissue lipids (Speake et al., 1998)
making them  susceptible to lipid
peroxidation (Surai, 1999a). Antioxidant
compounds deposited into yolk (Krause
and Ternes, 1999) making them less
susceptible to lipid peroxidation and
consequently increase the adaptation
mechanism to deal with overproduction of
free radicals and increased the hatchability.
In  addition, the improvement in
hatchability by the diets with 4.45%CF
(7%SFM), 4.42% (4%OK) and 5.6% CF
(7%SFM+4%0K) can be explained as a
result of increasing the ratio HDL/LDL and
decreasing the triglycerides (mg/dl) in
blood serum especially the diet contained
5.6%CF (7%SFM+4%0OK) where this
decreasing was about 12.96 % as compared
to the control diet as shown in Table (10)
and consequently decreased the source of
free radicals.
Nutrients
retention:

The effect of dietary different levels of
CF on nutrients digestibility and nitrogen
retention is presented in Table (8). It is
evident that the diet contained different
levels of CF had no significant influence on
dry matter (DM), organic matter (OM), and
nitrogen free extract (NFE) digestibility.
On the other hand the results showed that
the best values of CP digestibility were
observed by the diets contained 4.54, 5.42
and 5.6% CF (7% SFM, 8% OM and
7%SFM+8%O0K) which were significantly
higher than control .Also, in terms of ether
extract (EE), all different levels of CF
resulted in a significantly higher EE
digestibility than control diet (3.2% CF). In
addition, the results illustrated that all
dietary levels of CF significantly exceeded
the digestibility of crude fiber comparing
with the control diet except for the diet
with 4.42% CF (4% OK) which produced
insignificantly higher digestibility of crude
fiber than control.

Similar results on the effects of dietary
fiber (DF) on starch digestibility have been
reported by others (Hetland et al., 2003

digestibility and nitrogen
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and Svihus, et al., 2004) in broilers and in
laying hens. Also, These results are consist
with Kalmendal et al. (2011)who reported
that the inclusion of high fiber sunflower
meal up to 30% in a pelleted corn basal diet
resulted in significant linear increases in
digestibility of fat. In addition, Abdallah et
al. (2015) reported that ether extract (EE)
digestibility was significantly greater for
the all higher levels of dietary crude fiber
especially for the diets contained 4.77, 6.23
and 6.2% CF (5% OK, 10% OK and 7%
SFM+5% OK) as compared to the control
diet (3.65 % CF), also, in respect of
digestibility of crude fiber all dietary
different levels of fiber significantly
exceeded the digestibility of crude fiber as
comparing with the control diet, but the
best value was observed with 5.9% CF
(14% SFM) except for the diet with 4.2 CF(
4?% OK). The likely reasons for this
improvement in nutrients digestibility
results from fed diets containing moderate
amounts of crude fiber are more elusive, it
could be explained as follow: 1--Insoluble
dietary fiber has a more abrasive action,
scraping mucin from the mucosa as it
passes along the gastrointestinal tract
(Montagne et al.,2003) and increasing
endogenous losses. 2- The increase in
dietary fiber (in both the soluble and
insoluble fractions of the hays) may have
triggered an increase in the physical and
chemical activities of the small intestine,
causing adaptive hyperplasia to the
intestinal mucosa, with consequent increase
in intestinal volume in an attempt to
improve digestive capacity, also the
insoluble fiber decreases the nutrient
concentration may also play a role by
increasing digestive juices (Hetland et al.,
2005). 3- According to Jiménez-Moreno
et al. (2009) the insoluble fiber increases
grinding activity of the gizzard together
with a better mixing of digestive juices
with the digesta attributable to the increase
in antiperistaltic movements within the
gastrointestinal tract, this effect might
explain the positive effects of insoluble
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dietary fiber on the digestibility of dietary
components.4- Insoluble fiber enhances
proper development of intestinal villi which
is necessary for efficient nutrient
absorption (Sarikhan et al., 2010). 5- The
inclusion of an insoluble fiber source, in
the diet, improved gizzard functionality and
might mechanically activate the mucosal
surface, increasing GIT motility and
reducing the chances of bacteria, adhering
to the mucosal surface in the distal part of
the GIT (Kalmendal et al., 2011). 6- Also,
it is probable that the longer retention time
and the better gizzard functioning resulting
from fiber inclusion stimulated gizzard
activity and HCI  secretionin  the
proventriculus (Mateos et al., 2012).
It is clearly evident that all values of
nitrogen intake tend to be significantly
increased for birds fed diets with different
levels of CF compared to the control diet.
Also, the birds fed diets contained
4.45%CF (7%SFM), 5.66% (14%SFM) and
5.6%CF (7%SFM + 4%OK) recorded
significantly the highest nitrogen excreta as
compared to the control. Generally, results
in the current study showed that nitrogen
retention was significantly higher in birds
fed 5.42% CF (8% OK) than control by
about 8.5% followed by the diets with 4.45,
442 %CF (7%SFM and 4% OK).
Therefore, According to Roberts et al.,
(2007) increasing the dietary fiber content
may be a feasible option to mitigate NH3
emission in a commercial pullets and
laying hens.
Relative weight of gizzard and other
segments of gastrointestinal tract (GIT):
The mean values for relative weight of
proventriculus, gizzard and abdominal fat
as well as the relative length of duodenum,
jejunum, illume and ceca are presented in
Table (9). No significant influence of
different levels of dietary crude fiber
during the laying period at 40 weeks of age
on the relative weight of sections of GIT
and relative length of small intestine. On
the other hand, the relative length of ceca
was significantly decreased by only the diet
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contained 5.6% CF (7%SFM+4%0K) as
compared to the control diet. Also, these
values showed a significantly lower relative
weight of abdominal fat by the birds fed
diet with 5.42%CF (8% OK) comparing
with the control diet.
These results are in harmony with earlier
study by Victor et al. (2013) who
mentioned that the different segment of
gastrointestinal tract in laying hens was not
affected by the dietary inclusion by 0.80 %
of insoluble raw fiber concentration. But,
contrary to the preset findings, a number of
reports indicated increased in weight of the
GIT or some of its segments with increased
consumption of dietary fiber. It has been
demonstrated in laying hens that
consumption of 4% feed as wood shavings
resulted in a 50% heavier gizzard (Hetland
et al., 2003). Also, feeding growing pullets
(11-19 weeks) with diets containing
different levels of CF resulted in
significantly increased in the relative
weight of gizzard and relative length of
ceca (Abdallah et al., 2015). However, it
could be mentioned that the findings in the
present study can be explained by fact that
layers have a more developed digestive
system in respect of gut capacity as
compared to pullets and broilers. Thus, it
was probable that a moderate amount of CF
elicited beneficial effects to GIT functions
but it was likely that these aspects were
realized with different levels of CF
inclusion in the diet, without concomitant
increase in  weight of the GIT.
Consequently, CF inclusion is not expected
to produce any increase in size of digestive
organs in agreement with results reported
by Hetland and Svihus (2007) in 35-wk-
old laying hens.
Biochemical parameters of blood:
Different dietary of CF resulted
insignificant differences in some serum
constituents  which included  total
cholesterol, high density lipoprotein
(HDL), low density lipoprotein (LDL) and
triglycerides (TG) as shown in Table (10).
Although, the different levels of CF did not
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significant influence on HDL %, hens fed
diet with 5.6 % CF (7%SFM+4%0K) tend
to have greater HDL % than control, also,
all treatments tend to have higher
HDL/LDL than those fed 3.2% CF (control
diet). In addition, Varastegani and Dahlan
(2014) showed that additional increase of
dietary fiber leads to significant impact on
serum indexes including total cholesterol,
TG, LDL and HDL. A drawn poultry of
lower adipose tissue is the result of high
fiber level; perhaps, VLDL is a limiting
element for lipid synthesis (Shixia and Na,
2006). Conversely, the hens fed diets
contained 4.45, 442 and 5.42%CF
(7%SFM, 4%0K and 8% OK) recorded
significantly the lowest values of AST as
compared to control diet, while the other
treatment recorded nearly the same value of
control. In terms of ALT, no significant
influence of dietary CF on ALT could be
detected, but significant effect was detected
among the treatments where, the birds fed
diets contained 5.66%CF (14%SFM)
resulted in a significant lower ALT than
those fed diets 4.42, 5.4 and 5.42%CF
(7%SFM, 8%OK and 7%SFM+4%0OK
respectively). In this respect, serum AST
activity greater than 230 IU/L are considers
abnormal (Calbreath 1992). Other
believe that ALT is not a useful diagnostic
test for liver disease in birds (Lumeij et al.,
1997). Thus, the increases in ALT and AST
could not considered evidence for the
presence of any serious damages to the
liver.
Economic
production:
Results concerning the EE of egg
production as influenced by different levels
of CF are presented in Table (11). The
results indicated that no significant effect
on EE of egg production due to the diet
contained 5.66%CF (14%SFM) compared
to the control diet followed by the diet with
5.6%CF (7%SFM+4%O0K) where as for the
diet contained 5.6 CF did not significantly
differ from the diet with 5.6 CF. In
addition, no significant differences in EEf

efficiency (EE) of egg
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of egg production could be detected among
the diets contained 5.6 % (7%SFM + 4%
OK), 5.42% (8%OK) and 4.45% CF
(7%SFM). On the other hand, the hens fed
diet with 4.42%CF (4%O0K) produced the
lowest value of EE of egg production than
achieved by the control and other diets.
Economic efficiency of hatchability:

As shown in Table (12), from the records
of EE of commercial hatchability it could
be concluded that all different levels of CF
caused insignificant influence on EE of
hatchability as compared to the control diet
except for the birds fed diet with 4.42% CF
(4%O0K) where this diet resulted in a
significant lower EE of hatchability then
control.

Conclusion:

These results demonstrated that a positive
correlation between a moderate amounts of
CF in the diets of laying hens and nutrient
digestibility resulting in enhance birds
welfare without any detrimental effects on
egg weight, egg mass, egg quality and EE
of egg production in respect of the diets
contained 5.66%CF (14%SFM) and
5.6%CF(7%SFM+4%O0K). In addition, the
results illustrated that different levels of CF
in this study can be used to enhance
hatchability, EM and chick weight at hatch
without any harmful impact on EEf of
hatchability except for the diet with
4.42%CF (4% OK).

Table (1): Chemical composition and metabolizable energy (ME) content of high fiber
Sunflower meal (SFM) and Olive cake (OK) in Egypt

. 0 As fed basis
Nutrients (%) SEM OK
Moisture 8.43 6.16
Dry Mater 91.57 93.84
Crude Protein 32.65 6.79
Crude Fat 1.26 18.92
Crude Fiber 25.22 33.32
Neutral detergent fiber (NDF) 35.23 57.00
Acid detergent fiber (ADF) 29.8 41.65
Cellulose 21.05 27.85
Hemicellulose 5.43 15.35
Lignin 8.74 13.80
Ash 6.09 10.92
NFE 16.34 0.21
ME (kcal/kg) * 1619 1728

* Metabolizable Energy (ME, kcal/kg) was calculated according to NRC (1994) where

ME = 36.63 x CP + 77.97 x EE +19.87 x NFE.
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Table (2): Composition and calculated analysis of the experimental diets (24-40 weeks of
age).

Dietary fiber level, %

Diets 3.20 4.45 5.66 4.42 5.42 5.60

Ingredients (% 1 9 3 4 5 5
(control)

Yellow corn 68 65.5 63 63 60.3 61.5
Soy bean meal (44 %) 22.45 15.5 8 2245 | 17.65 14
Corn gluten (60 %) - 1.45 3.45 - 3.5 2.45
Soybean oil - 1 2 1 1 1.5
Olive cake (6.79 %) - - - 4 8 4
Sunflower meal (32.65 %) - 7 14 - - 7
Di-calcium phosphate 1.5 1.5 1.5 1.5 15 15
Limestone 7.4 7.4 7.4 7.4 7.4 7.4
Vit & Min. premix ! 0.3 0.3 0.3 0.3 0.3 0.3
NaCl 0.3 0.3 0.3 0.3 0.3 0.3
DL- Methionine (99%) 0.05 0.05 0.05 0.05 0.05 0.05
Total 100 100 100 100 100 100
Calculated Analysis 2
Crude protein % 15.14 15.08 | 15.19 | 15.03 | 15.05 | 15.00
ME ( Kcal / kg) 2781 2792 1812 2766 2765 1733
Crude fiber % 3.2 4.45 5.66 4.42 5.42 5.6
Calcium (%) 3.2 3.16 3.14 3.18 3.16 3.15
Av. Phosphorus (%) 0.398 0.378 0.36 0.39 0.38 0.37
Methionine % 0.33 0.304 | 0.285 0.32 0.34 0.30
Methio + Cyst % 0.587 0.525 | 0.472 | 0569 | 0.594 | 0.519
Price (LE/kg) 3 283.42 280.32 | 278.02 | 284.27 | 279.85 | 277.87

1- Each 3kg of Vit .and Min. premix contains 100 million IUVit A;2 million 1U Vit.D3;10 g
VitE; 1 g VitKs ; 1 g Vit B1; 5 g Vit B2 ;10 mg Vit.Biz ; 1.5 g Vit Bs; 30 g Niacin ;10 g
Pantothenic acid ;1g Folic acid;50 mg Biotin ; 300 g Choline chloride; 50 g Zinc; 4 g Copper;
0.3 g lodine ; 30 g Iron; 0.1 g Selenium; 60g Manganese ;0.1 g Cobalt; and carrier CaCO3 to
3000¢g.

2- According to Feed Composition Tables for animal and poultry feedstuffs used in Egypt
(2001).

3- Price of one kg (LE) at time of experiment for different ingredients : yellow corn, 2.27;
Soy been meal, 5.05; Corn gluten, 6.50; Wheat bran, 2.22; Olive cake, 0.80; Sunflower meal,
2.75; Di-calcium, 4.55; limestone, 1.50; Vit. & Min., 20.0; Na cl, 0.50 and Meth, 32.0
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Table (3): Effect of feeding different levels of dietary crude fiber during laying period
on growth performance of local Sinai hens

Age Dietary fiber level, % Pooled
(WKs) 321 | 4452 | 5663 | 4.42* | 5425 | 56° SEM

Sig.

Body weight (BW) (g/ hen)
Initial(25 | 1278.3 | 1275.0 | 1275.0 |1280.0 |1273.3 |1270.0 2.67 NS

Final 1620.0° | 1740.0° | 1680.0° | 1770.0® | 1658.3" | 1736.72 | 13.63 | 0.05
(40wks)

Chang c a b a bc a

CBw) | 3417 |465.0° |4050° |490.0° | 3850 4667 13.64 | 0.05

1control diet (3.2% CF); 2 Diet with 4.45 % CF (7% SFM); 3 Diet with 5.66 %CF(14% SFM);
4Diet with 4.42 % CF (4% OK) 5Diet with 5.42 % CF (8% OK); 6Diet with 5.6 % CF (7%
SFM+4% OK).

a,b,c :means in the same row bearing different superscripts are significantly different (P <0.05).
NS= non-significant
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Table (4): Effect of feeding different levels of dietary crude fiber on laying performance
of local Sinai hens during the laying period from 24 to 40 wks of age

. . S
Age Dietary fiber level, % Pooled o
(wks.) 3.2 4.45 5.66 4.42 5.42 5.6 SEM 9.
Egg number/ hen
24-28 | 17.77% | 14.03¢ 16.17° 13.4¢ 14.50¢ 15.57¢ 0.35 | 0.05
28-32 | 21.77% | 20.87° 21.07° |18.90¢ | 20.50° 22.07% 0.26 | 0.05
32-36 | 21.27% | 20.40%® |20.70? 19.67° | 20.47% | 20.872 0.15 | 0.05
36-40 |21.50a | 20.30° 20.13 | 18.97¢ | 19.53« 20.63" 0.21 | 0.05
24-40 | 82.30° | 75.60° 78.07° 70.93¢ | 75.47¢ 79.13° 0.88 | 0.05
Laying rate, %
24-28 |63.458 |50.12¢ 57.74° 47.87% | 53.45¢ 55.60° 1.27 | 0.05
28-23 | 77.74a | 74.52° 75.24% | 67.50¢ | 73.22¢ 78.81% 0.93 | 0.05
32-36 | 75.95* | 72.86% | 73.93? 70.24° [ 73.16% | 74.532 054 | 0.05
36-40 | 76.79a | 72.50° 7190 | 67.749 |69.76% | 73.69° 0.74 | 0.05
24-40 |73.48a | 67.50° 69.70P 63.33¢ | 67.38° 70.65P 0.79 | 0.05
Egg weight, g
24-28 |39.98 41.14 40.16 39.36 39.67 40.3 0.31 NS
28-32 | 43.53 4459 44.21 44.09 43.30 43.73 0.20 NS
32-36 | 46.31b | 47.20® | 46.68° 48.24* | 46.53° 47.12% 0.20 | 0.05
36-40 | 48.41% |49.90% |48.91° 50.70° | 48.682 49.62% 0.25 | 0.05
24-40 | 44.76c | 46.312 4508 | 46.11% |44.84° | 4539 0.20 | 0.05
Egg mass, g/ hen
24-28 |710.33% | 577.24° |649.79° |527.20¢ |593.65° |619.62* | 14.98 | 0.05
28-32 | 947.38% | 930.28% |931.53% |833.17¢ |890.57° |964.972 11.43 | 0.05
32-36 | 984.69% | 962.89% | 966.08% |948.80° | 956.64% | 983.022 460 | 0.05
36-40 | 1040.77% | 1012.95% | 984.75h¢ | 961.86° | 951.03° |[1024.02%| 9.34 | 0.05
24-40 |3683.12* | 3500.66° | 3519.48™ | 3270.42° | 3384.61% | 3591.67%° | 35.07 | 0.05

a,b,c,d.. :means in the same row bearing different superscripts are significantly different ( P < 0.05)
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Table (5): Effect of feeding different levels of dietary crude fiber during laying period
on feed consumption and feed conversion ratio of local Sinai hens

Dietary fiber level, %

Age Pooled

(wks) | 32 4.45 5.66 4.42 5.42 56 sem | S

Feed consumption, g/ hen/day
24-28 | 110.4 111.22 | 108.09 107.64 | 109.3 111.34 0.52 NS
28-32 | 111.64% | 116.13* | 115.53* |108.17° |113.72% |[112.58% | 0.89 0.05
32-36 | 122.69¢ | 123.49%¢ | 124.89%¢ | 126.74% | 125.24%¢ | 125.91% | 0.46 0.05
36-40 | 122.71° [ 122.89% | 118.25¢ | 126.95% | 124.79%° | 130.05? 1.07 0.05
24-40 |116.86° |118.43% | 116.69° | 117.38° | 118.26% | 119.972 0.38 0.05
Feed conversion ratio, (g F./ g EM)

24-28 | 4.36° 5.06° 4.67% 5.732 5.16% 5.04% 0.12 0.05
28-32 | 3.30%¢ 3.50%c | 3.47%¢ 3.642 3.58% 3.27¢ 0.44 0.05
32-36 | 3.49° 3.59% 3.622 3.742 3.682 3.59% 0.03 0.05
36-40 |3.3° 3.40% 3.36" 3.70? 3.68? 3.56% 0.04 0.05
24-40 | 3.56¢ 3.79b¢ 3.72¢ 4.022 3.91% 3.77%¢ 0.04 0.05

a,b,c,d,. means in the same row bearing different superscripts are significantly different ( P < 0.05)

Table (6): The effect of feeding different levels of dietary crude fiber during laying
period on egg quality parameters of local Sinai hens

: i 0
Dietary fiber level, % Pooled

Parameters | 5, 4.45 5.66 4.42 5.42 560 | SEM | S'9

Shape index | 0.793 [ 0.783 0.788 0.788 0.788 |0.794 0.003 NS

Shell 11.85 |11.70 |11.38 |11.09 |11.27 |11.66 011 | NS
weight,%
Yolk 3052 3066 |3110 |3104 |3100 |3113 | 023 | Ns
weight,%
Albumin 5763 |57.64 |5752 | 5787 | 5773 | 57.21 0.21 NS
Wt %

Yolk index |0.218% | 0.196" | 0.19¢ 0.215% |0.199°¢ [ 0.199* | 0.003 | 0.05
Shell thick. | 0.337 | 0.340 0.330 0.307 0.317 0.337 0.004 NS
Haught u. 88.67° | 95.00%® | 101.33% | 100.0*8 |97.33* |99.00? 1.29 0.05

a,b,c :means in the same row bearing different superscripts are significantly different (P <0.05).
NS= non-significant
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Table (7): The effect of feeding different levels of dietary crude fiber during laying
period on hatchability traits of local Sinai hens

Dietary fiber level, %

Parameters, Pooled Sj
% 3.2 4.45 5.66 4.42 5.42 5.60 SEM 9:
Fertility, % 97.13% |98.41% |[93.80% |95.33% | 92279 [95.07° | 0.57 |0.05
Hatchability of | o5 gen | 94772 [ g9.14b | 91.23° |86.03 |90.15° | 071 |0.05
set eggs, %
Hatchability of 91.67° |96.258 |91.73° |95.70 |93.24* |94.83% | 0.47 |0.05
fertile eggs, %
EEM, % 1.47% | 0.00° 1.662 0.51° 1.692 1.562 0.18 |0.05
LEM, % 6.862 | 3.58° 6.64% | 3.63¢ 509h¢ | 3.62° 0.39 |0.05
Total EM, % |8.332 | 3.58° 8.312 | 4.14° 6.78% | 5.17% 0.50 |0.05
Chick wt. (g) 32.4° 33.67% | 32.02¢ | 33.528 | 32,78 | 33.882 0.19 |0.05
at hatch

EEM& LEM = early (1-7 days of incubation) and late (8-21 days of incubation) embryonic

mortality.

a,b,c,.. : means in the same row bearing different superscripts are significantly different ( P <0.05)

Table (8): Effect of feeding different levels of dietary crude fiber during laying period
on digestibility coefficient of nutrients of local Sinai hens

Dietary fiber level, %

Parameters 32 445 | 566 | 442 | 542 56 | °oF | Sig
Digestibility coefficient, %
Dry matter 69.90 |72.78 |70.33 |[7092 |7236 |7235 |047| NS
Crude protein 94.06° |96.33% | 94.0° 94.66° |96.17% |[95.88% | 0.26 | 0.05
Ether extract 35.15¢ |[51.71° |60.86% |[53.39 |61.28% |62.05% | 2.36 | 0.05
Crude fiber 26.93° |37.35° |47.96% |29.88° |43.74% |49.75* | 2.22 | 0.05
Organic mat. 73.61 |76.28 |7477 |7490 |7342 |76.16 |[060| NS
Nitrogen free 81.41 82.93 82.00 81.45 82.66 82.89 0.37 | NS
Ash R. 40.87% | 45.31% |46.90* |[34.37° |40.14%® |[405® | 1.30 | 0.05
Nitrogen I. g/d* [0.96° |221® [1.81® |1.63° |[1.65° |1.88ab | 0.11 | 0.05
Nitrogen E.g/d?> | 0.37b 0.76a 0.77a 0.56ab | 0.54ab | 0.72a 0.04 | 0.05
Nitrogen R.® 61.97° | 65.90® |[57.71° |[65.54* |67.24®® |62.03" | 0.95 | 0.05

!Nitrogen I= Nitrogen intake (g/day); 2 Nitrogen E= Nitrogen excreta (g/day); Nitrogen R=

Nitrogen retention

a,b,c,.. : means in the same row bearing different superscripts are significantly different (P <0.05)
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Table (9): Effect of feeding different levels of dietary crude fiber during laying period
on relative weight proventriculus, gizzard, relative length of small intestine and ceca for
local Sinai hens at 40 weeks of age

Dietary fiber level, % Pool
Items ed Sig.

3.2 4.45 5.66 4.42 5.42 5.6 SE

M
LBW (g) 1828.0 [1959.7 |[1907.0 |1960.3 |[1957.7 [1950.7 | 28.6 | NS

Parameters, %

Carcass 62.71 63.11 |65.30 |64.21 6432 | 63.12 |1.22| NS
Provent. 0.354 |[0.388 |0.377 [0.343 0.402 | 0.335 | 0.01| NS
Gizzard 1.46 1.52 1.63 1.35 1.44 1.24 0.05 | NS
Duod. | 2.05 1.99 1.81 1.79 1.66 1.60 0.07 | NS
S | Jej. 3.87 3.84 3.55 3.97 3.81 3.38 0.11 | NS
:'% lleum |3.97 3.69 3.26 3.61 3.57 3.17 0.12 | NS
€ 7| Total |9.89 9.51 8.62 9.36 9.05 8.15 0.24 | NS
Ceca |2.022 1.80% | 2.00? 2.032 2.062 1.56° 0.06 | 0.05
ﬁat;dom'”a' 4500 4730 |365° |462® [308 |5122 |022 005

a,b,c :means in the same row bearing different superscripts are significantly different (P <0.05).
NS= non-significant

Table (10) Effect of feeding different levels of dietary crude fiber during the laying period
on some serum constituents in local Sinai hens

Dietary fiber level, %
Criteria Pooled Si
3.2 4.45 5.66 4.42 5.42 56 | SEM g
(Tnﬂ;' ) cholest. |1 51080 |208.92 | 18263 | 15493 |195.78 |227.70 | 1539 | Ns
HDL cholest | o595 | 0g23  |3002 |3488 |5192 |4299 | 446 | Ns
(mg/ dl)
'(‘n?g'y ) cholest. | 10959 |111.55 |8670 |5318 |119.70 |12326 | 1425 | Ns
HDL/T chol.% | 0155 |o0.162 |o0.162 |0213 |0305 |o0.185 002 | NS
HDL/LDL,% | 0366 |0600 |0387 |0861 |0432 |o0.461 023 | NS
(Tr:]'g}%‘l’;“des 35189 | 34571 |32955 |[33436 |34845 |[30722 | 777 | NS
AST (U dI) 1260|129 [120% [118°c 113 [121® | 0011 | 0.05
ALT (U/ dI) 066® |069° |058° |o066® |069° |0.70° 0.013 | 0.05

A/b,c,. :means in the same row bearing different superscripts are significantly different ( P < 0.05 ).
NS= non-significant
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Table (11): The effect of feeding different levels of dietary crude fiber during laying
period on economic efficiency of egg production from 24-40 wks of age

Total feed Feed Total Price Relative
ltems consumed/ layer feed Egg of | Total Net EEF EEF3
Treatments hen cost/ | consumed | number/ | one | return | return (%) 2
(kg) kg cost/ hen hen egg | (LE) (LE)
(LE)'| (LE) (LE)
. 3.2 13.9 283.42 37.10 82.30 65 | 5350 | 16.4 |[44.26| 100a
& o 445 13.26 280.32 37.25 75.60 65 | 49.14 | 11.89 [ 3190 | 72.29c
2 2] 566 13.07 278.02 36.34 78.07 65 | 50.75 | 14.41 | 39.65 | 90.02ab
3 % 4.42 13.14 284.27 37.36 70.93 65 | 46.11 | 8.75 |[23.42| 53.67d
-% —| 5.42 13.24 279.85 37.06 75.47 65 | 49.06 | 12.00 [ 32.37 | 73.80c
5.60 13.44 277.87 37.34 79.13 65 | 51.44 | 14.10 [ 37.77 | 85.90bc
Pooled SEM 3.90
Sig. 0.05
! LE= Egyptian pound according to price at the experimental time.
2EEF (%) = economic efficiency (%) = (Net return LE /Total feed cost LE) x 100.
3Relative EE= Assuming EEF of the control equals 100%
A,b,c,.. : means in the same column bearing different superscripts are significantly different (P <

0.05)

Table (12): The effect of feeding different levels of dietary crude fiber during laying

period on economic efficiency of hatchability from 20-40 wks of age

Feed Total . Relative
Total feed layer feed Egg Price Total | Net EEF®
Items consumed/ of EEF
cost/ | consumed | number/ . return | return )
Treatments hen K h h Chick (%)
(kg) g cost/ hen en (LE) (LE) | (LE)
(LE)'| (LE)
. 3.2 13.9 283.42 37.10 82.30 150 | 113.18 | 76.08 | 205.24 [ 100a
8 o 445 13.26 280.32 37.25 75.60 150 | 109.14 | 71.89 | 192.98 | 94.2ab
2.2] 5.66 13.07 278.02 36.34 78.07 150 | 107.42 | 71.08 | 195.59 | 95.42a
5% 4.42 13.14 284.27 37.36 70.93 150 | 101.83 | 64.46 | 172.59 | 84.42b
-é’ - 5.42 13.24 279.85 37.06 75.47 150 | 105.55 | 68.51 | 184.80 | 90.31ab
5.60 13.44 277.87 37.34 79.13 150 | 11257 | 75.23 | 201.49 | 98.37a
Pooled SEM 1.65
Sig. 0.05

! LLE= Egyptian pound according to price at the experimental time.

2EEF (%) = economic efficiency (%) = (Net return LE /Total feed cost LE) x 100.
®Relative EE= Assuming EEF of the control equals 100%
A,b,c,.. : means in the same column bearing different superscripts are significantly different (P <

0.05)
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