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ABESTRACT: A total number of 180 Sina laying hens 22 week of age were used in an
experiment lasted 34 weeks. The experiment aimed to study the utilization of feeding
laying hens different levels of Atriplex nummularia leaves meal (ALM) on the productive
performance, egg quality and economical efficiency under desert conditions. Experimental
hens were divided randomly into four equal experimental treatments (45 in each treatment)
and randomly divided into three equal replicates (15 hens each).The first group was fed the
basal diet as a control (0 % ALM), while the other three treatments were fed diets
containing either 4,8 or 12 % ALM, respectively. Experimental diets were formulated to be
iso-caloric (2700 kcal ME /kg diet) and iso-nitrogenous (16% crude protein), iso-fibrous
( X 3.15%) and were formulated in granular form.
The Atriplex nummularia leaves meal contained 3277 kcal gross energy / kg DM,
1863 kcal apparent metabolizable energy / kg DM and Total tannins as 4.2 mg/100g DM.
It is worth noting that feed intake decreased (P< 0.05) with increasing ALM levels,
while feed conversion ratio (g feed /g egg mass) revealed a significant (P<0.05) among
ALM levels. Egg weight, egg production and egg mass showed significant (P<0.05)
differences among the experimental treatments.
Egg yolk, egg shell%, shape index, yolk index % did not significantly differ, while,
shell thickness (mm) values were (P< 0.05) increased by increasing ALM level in the diet
Increasing ALM level in the diets significantly decreased (P<0.05) digestion
coefficients of OM, CP, CF, NFE% and nutritive values expressed as DCP, TDN % and
ME(kcal/kg) up to 12%. However, the different levels of ALM significantly increased
(P<0.05) digestion coefficient of EE.
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Serum, total protein (TP), globulin (GL), A/G ratio and cholesterol decreased
(P<0.05) with increasing ALM levels, while, a non- significant difference had been found
in albumin content between groups. Liver enzymes (ALT and AST) recorded a gradual
increase (P<0.05) with increasing ALM levels. Serum hormones, T3, estradiol and
Progesterone did not significantly differ with increasing ALM levels, while, aldosterone
recorded a decrease (P<0.05) among treatments.
Serum sodium (Na) recorded insignificant (P>0.05) with increasing ALM levels,
while, calcium (Ca) and phosphorus )P( concentration was (P<0.05) among treatments.
Level of 8 % ALM showed the best net return as well as the highest value of
economical efficiency and relative economical efficiency compared with the other
replacing percentages.
In conclusion, from the nutritional and economical efficiency stand points of view,
up to 8% ALM could be recommended to be used successfully and safely when formulating
diet for Sina local laying hens without adversely affecting their performance and
physiological parameters.

include ALM up to 25 % without adversely
affecting their performance. Abdel-Samee
et al. (1994) used wilted Atriplex
nummularia as a green forage in rabbits
feeding up to 25% instead of concentrates
without significant effects on performance,
digestion
coefficients
and
carcass
characteristics. Amin (1999) used the dried
green leaves of Atriplex nummularia in
turkey diet (throughout the growing period)
instead of yellow corn and soybean meal.
He noticed a significant improvement in
body weight and weight gain by using 6%
ALM compared to those of the control.
There is no available known report on the
possibility of using ALM in laying hen
diets.
The main objectives of the current
study were to evaluate and assess the
impact of utilization of Atriplex leaves
meal as a non-traditional feedstuff on the
productive performance, nutritional, some
physiological parameters and economical
efficiency by local laying hens under desert
conditions in Egypt

INTRODUCTION
A major gap exists between the
requirements and supplies of feeds for
feeding poultry in Egypt. To alleviate this
shortage, it is essential to increase feed
supply by using untraditional feeds that can
substantially participates in solving this
problem and decreases the cost of feeding
which in turn decreases the marketing price
of poultry production .
Recently, the application of nonconventional feedstuffs in poultry nutrition
in developing countries has received
considerable attention with increasing of
poultry feed cost. The Atriplex nummularia
leaves meal (ALM) can be used in feeding
laying hens as a percentage substitute for
the conventional feed stuffs, as a cheap
untraditional feedstuff, as it is used already
in sheep and goats feeding (Kandil and ElShaer, 1988, 1990; Abou El-Nasr et al.,
1998). Atriplex nummularia is a perennial
halophytes shrub which is palatable and
remains green even during droughts and
maintain a relatively high crude protein
throughout the year.
Few research works dealt with using
ALM, in the field of poultry nutrition. Abd
El-Galil and Khidr (2001) successively
formulate a diet for weaning rabbits to

MATERIALS AND METHODS
The present experiment was carried
out at South Sinai Experimental Research
Station (Ras-Suder City) which belongs to
the Desert Research Center, during the
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period from June to September, 2012. The
experiment aimed to study the utilization of
Atriplex nummularia leaves meal (ALM) as
non-traditional feedstuffs by local laying
hens under Sinai desert conditions.
At first, Two preliminary trials were
at the beginning of the experiment, two
digestion trials were carried out in order to
determined the apparent metabolizable
energy (AME Kcal/Kg) values for ALM,
using 6 cockerels adult Sina (3 birds each
ALM or yellow corn ). In the 1st trail, the
ME of yellow corn (YC) was determined
directly .In the 2nd trial, ME value of ALM
(as tested material) was determined
indirectly using YC as a basal diet at ratio
1:1 (YC: ALM). A basal diet was
formulated from 96 % Yellow corn, 1.11%
Limestone, 1.06 % Dicalcium phosphate,
0.33 % DL- Methionine, 1.05 % L-lysine,
0.20% premix (Vit. and Min.) and 0.25 %
salt.
The individual live body weights
were recorded during the collection period
to determine any changes in the live body
weights. Hens were housed individually in
metabolic cages. The digestibility trials
extended for 9 days of them 5 days as a
preliminary period followed by 4 days as
collection period. During the collection
period, excreta were collected daily, dried
at 60°C and weighed then, bulked, finely
ground and stored for chemical analysis.
Experimental hens were housed in
wire cages batteries. Also, the birds were
exposed to 16 hr of continuous light. Initial
estimated of the energy ALM by the value
of indirect method.
The gross energy content of the feed
sample and dried excreta were determined
by completely combusting in a bomb
calorimeter, using benzoic acid as
standered. Samples were measured in terms
of the apparent metabolizable energy
(AME).The AME was calculated using the
following equations according to Nadeem
et al. (2005):

GE intake – GE excreta
AME (Kcal/kg) =  ـــــــــــــــــــــــــــــــــــــــــــX1000
Feed intake (g)

Where:
AME

: Apparent metabolizable energy
(Kcal/kg)
GE intake : the gross energy per kg of feed
Intake
GE excreta: the gross energy per kg of
excreta
Secondly, a total number of 180
Sina laying hens 22 week of age were used
in an experiment lasted 34 weeks. Hens
were kept under similar managerial,
hygienic and environmental conditions.
Hens were divided randomly into four
equal treatments (45 in each treatment) and
randomly divided into three equal
replicates (15 hens each). The first
treatment was fed a basal diet as a control
(0 % ALM), while, the other three
treatments were fed diets containing either
4, 8 or 12 % ALM, respectively, all hens
were housed in wire cages of triple deck
batteries. Also, the birds were exposed to
16 hr of continuous light.
Experimental hens were housed in
wire cages batteries. Also, the birds were
exposed to 16 hr of continuous light. All
treatments during production period were
reared under hot month's condition.
Average of indoor ambient temperature
(35.70C ±0.98) and relative humidity (24.2
RH (%) ±1.32) were recorded using
electronic digital thermo-hygrometer.
The experimental diets (Table 1)
were formulated in granular form according
to NRC (1994) and were iso-nitrogenous
(16% CP), iso-caloric (2700 kcal ME/kg)
and iso-fibrous ( X 3.15%). Feed was
offered ad libitum and fresh water was
available all time. Chemical analysis of
ALM, the experimental diets and dried
excreta were assayed using methods of
A.O.A.C. (1990).
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and weighed dried at 60 oC bulked, finally
ground and stored for chemical analysis.
The faecal nitrogen was determined
according to Jakobsen et al. (1960).
Urinary organic matter was calculated
according to Abou-Raya and Galal (1971).
Apparent digestion coefficients %
of dry matter (DM), organic matter (OM),
crude protein (CP), crude fiber (CF), ether
extract (EE) and nitrogen free extract
(NFE) of the experimental diets were
estimated. The nutritive values expressed
as digestible crude protein (DCP), total
digestible nutrients (TDN) were calculated.
Metabolizable energy (ME) was calculated
as 4.2 kcal per gram TDN as suggested by
Titus (1961).
Five laying hens from each replicate
were chosen randomly for collection, blood
samples were used for assaying, serum total
protein (TP), albumin (AL), alanine aminotransferase
(ALT),
aspartate
aminotransferase (AST), cholesterol and
minerals (sodium, calcium and phosphorus)
were determined calorimetrically by using
commercial kits. Serum globulin (GL) was
calculated by subtracting the obtained value
of AL from TP.
Concentrations
of
T3(triiodothronine),
aldosterone,
progesterone and estradiol-17β hormones
were determined by ELISA method using
commercial kits of company of Monobind
Inc. Lake Forest, CA 92630 USA and IBL
international GMBH, Flughafenstrasse 52a,
D-22335 Hamburg, Germany, respectively.
The economical efficiency of feed
for egg production was calculated from the
input/output analysis according to the costs
of the experimental diets and selling price
of one kg egg. The values of economical
efficiency were calculated as the net
revenue per unit of total costs.
Statistical analysis of the obtained
data was carried out using General Linear
Model (GLM) procedures by SAS program
(2004) using simple one-way analysis of
variance according to this model:
Yij = µ +Ti + eij

The amino acids content of Atriplex
nummularia leaves meal were determined
according to Pellet and Young (1980).
Total tannins were determined according to
the method of Balbaa (1986).
Live body weights (LBW) were
recorded at the beginning of the
experimental period (22 week of age) and
monthly till the end of the experiment
(34week of age). Body live weight changes
were calculated as the difference between
the initial and final LBW.
During the experimental period,
individual LBW and feed intake (FI) were
recorded biweekly. Egg weight and egg
number were also recorded daily to
calculate the egg mass (g/hen/day). Feed
conversion ratio (g feed intake/g egg mass)
were calculated as the amount of feed
consumed divided by egg mass and the
mortality was recorded every day.
A total number of 180 eggs were
taken from the experiment treatments (15
eggs/each replicate) at the end of the
experiment for measuring egg quality,
which include percentage of egg yolk,
albumen and shell weights relative to egg
weight according to Carter (1968) and Well
(1968). Egg shape index, shell thickness,
albumen height, haugh units and yolk index
were calculated according to Stadleman
(1977).
Shell
thickness
(without
membrane) was measured in μm by
Micrometer.
At the end of the experimental
feeding period, digestion trials were
conducted using 16 cockerels adult (4 for
each level of ALM) to determine the
digestion coefficients and the nutritive
values (DCP and TDN) of the experimental
diets as affected by ALM levels. Cockerels
were housed individually in metabolic
cages. The digestibility trials extended for 9
days of them 5 days as a preliminary period
followed by 4 days as collection period.
The individual LBW were recorded during
the collection period to determine any loss
or gain in the live body weights. During the
main period, excreta were collected daily
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Where:
Yij = Represented observation in jth ALM
level.
µ = Overall mean.
Ti = Effect of jth ALM level (j = 0,4,8 and
12%).
eij = Random error.
Duncan’s New Multiple Range Test
(Duncan, 1955) was conducted to separate
differences among treatment means.

amino acid, respectively. Lysine was the
third limiting amino acid. So, it is worth
noting that the ALM is poor in the essential
amino acid methionine while, it has
reasonable values of Leucine, Valine and
Arginine, respectively.
Live body weight and body weight
change:
Effect of feeding levels of ALM on
productive performance of Sina laying hens
is summarized in Table (3). The final live
body weight and body weight change
during the whole experimental period
showed no significant differences among
experimental groups. It is worthy noting
that live body weight change was improved
(P >0.05) with increasing the ALM level in
the diet up to 8 % and decreased at 12 %
level. Body weight change of laying hens
fed 8 or 4 % ALM was 2.80 or 0.79 %,
respectively, which was higher than that of
the control group. While 12 % ALM
showed 2.37% lower than that of the
control treatment.
These results agreed with those of
Amin (1999) who found that the body
weight gain of turkey fed diets with 10 or
15% ALM were lower than the control
group. However, it were nearly similar to
that of Abd El-Galil and and Khidr (2001)
who observed a decreased daily gain of
rabbits by feeding Atriplex nummularia
leaves freely ad. libitum in growing diets
up to 25% .
The reduction in live body weight
apparently related to a non significant
decline in feed intake also may be due to
the presence of tannins, which decrease
palatability and depressing body weight
gain. In this connection, Reed et al. (1990)
reported that tannins may reduce cell wall
digestibility by forming indigestible
complexes with cell wall carbohydrate.
The inclusion of progressively
higher quantities of ALM in the diets may
have reduced the energetic value of diet
and decrease digestibility of nutrients in
diets contained ALM. Baelum and Peterson

RESULTS AND DISCUSSION
The proximate analysis and amino acid
of Atriplex nummularia leaves meal
(ALM):
The proximate chemical analysis of
ALM compared to other studies are found
in Table 2. In the present study, CP% in
ALM was nearly similar to that of Amin
(1999) while, Abd El-Galil and Khidr
(2001) recorded a lower value, being
18.89%. The CF % recorded 4.01% being
higher compared to Amin (1999) who
recorded the value of 2.43 % however, Abd
El-Galil and Khidr (2001) recorded higher
value of 6.26%. Values of Na, Ca and K %
as 1.5, 2.96 and 3.51 %, respectively. The
corresponding values obtained by Abd ElGalil and Khidr (2001) were higher being
1.99, 8.96 and 4.82 %, respectively. Also,
trace elements values, as shown in Table 2,
were lower than those reported by Abd ElGalil and Khidr (2001). However, chemical
composition and palatability of Atriplex
nummularia vary greatly from area to
another due to the effect of location factor
(El-Bassosy, 1983), and these fluctuations
might be controlled by the vegetation
period of plant and the other environmental
factors.
The Atriplex nummularia leaves
meal (ALM) contained 3277 kcal gross
energy/kg DM, 1863 kcal apparent
metabolizable energy/kg DM and Total
tannins 4.2 mg/100g DM.
Amino acid of the Atriplex
nummularia leaves meal are listed in Table
(2). Data showed that Methionine and
Histidine were the first and second limiting
367
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(1964) found that the added tannin had a
pronounced depressing effect on the body
weight gain of the chicks by about 6%.
On the other hand, El-Khalifa and
El-Tinay (1994) reported that tannin and
related phenolic compounds have strong
antioxidant effects. Furthermore, the
antioxidant and immuno-modulating of
polyphenols in sorghum grains affect
immune response by protecting against
oxidative stress and lipid peroxidation,
besides, improving humoral and cellular
immune response as indicated by the
increase in B and T cell proliferation
(Bendich, 2004).Yokozawa et al. (1998)
suggested that dietary tannin had a
protective action against oxidative stress in
rats. Also, the tannin fraction of sorghum
grains has been reported to have
antioxidant properties (Yokozawa et al.,
2000).

concluded that the 4% level had a better
palatability than the other treatments of
ALM. Makkar et al., (1996) Indicated that
tannin could decrease palatability through
precipitation of salivary glycoproteins.
Moreover, Distle and Provenza (1991)
reported that phenols in blood may
stimulate emetic receptors in mid brain and
brain stem, causing a conditioned food
dislike and reduced feed intake.
Feed conversion ratio (g feed /g egg
mass) revealed significantly effect (P<0.05)
with increasing ALM level in diet (Table
4). It is clear that 12 % ALM level tend to
get the worst of feed conversion ratio
(FCR) however, the 8% ALM level was
better than the other ALM levels. The
improvement in feed conversion ratio at 8
% ALM level may be due to its highest egg
mass as compared to that of the other
experimental diets.

Egg weight:

Egg number (EN) and egg mass (EM):

It is worth noting that substitution
of ALM at 4, 8 and 12 % recorded an
increase (P<0.05) in egg weight amounted
to 1.40, 1.36 and 1.54 % higher than the
control treatment, respectively. The control
diet and the 8% ALM level recorded the
lowest egg weight compared to the other
ALM levels in experimental diets (Table
4).

Results in Table (4) indicate that
Egg number (EN) and egg mass (EM)
during the whole experimental period
recorded significantly (P<0.05) differences
among the experimental groups. From the
present results, it is clear that the 8 % ALM
group recorded the highest EN and EM as
shown in Table (4).On the other hand, EN
at 12% ALM, decreased by 10.63% than
that of the control group, while increased
by 4.24 and 3.68 % at 8 and 4% ALM level
respectively, compared to the control ALM
showed 2.37% lower than that of the
control treatment.
It is clear that substitution of diet by
increasing 12 % ALM level tend to get
worst of EN, This may be attributed to the
decrease in feed intake and hormones are
creating ways of negative, Decrease was
observed of hormones (Estradiol and
Progesterone Hormone) with increased
percentage of ALM in the diets (as shown
in Table 7).
Egg mass recorded maximum value
at 8% ALM while, 12 % ALM level
recorded the lowest one. It is clear that 12

Feed intake (FI) and feed conversion
ratio (FCR):
Feed intake (g/day) during the
whole experimental period recorded a non
significant difference among experimental
groups (Table 4).
Increasing ALM levels in the
experimental diets up to 8 and 12%
decreased feed intake (FI) by 0.81 and 3.32
% compared to that of the control group,
respectively. While feeding laying hens on
4 % ALM recorded 2.79% higher than that
of the control treatment.
The decrease in FI may be due to
the presence of tannins, which may
decrease palatability of feed. It may also be
368
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% ALM decreased EM by 9.23 %
compared to that of the control group,
while increased by 5.65 and 5.12 % at 8
and 4 % ALM %, respectively, compared
to that of the control group. The increase in
EM at 8% ALM level was expected in view
of the increase in EN and vice versa at the
12 % ALM level.This result agreed with
the finding of Amin (1999) who found that
EN and EM of laying turkey fed diets with
10 or 15% ALM were lower than the
control treatment.
Improvement
of
productive
performance in the hens fed 4 or 8 % ALM
under heat stress conditions (under desert
conditions) may attributed to the
electrolytes system of hens which was
capable
of
maintaining
normal
homeostasis, and/or may be attributed to
maintaining blood acid-base balance which
disturbance during heat stress conditions
(Tanveer, 2004).

coefficients of OM, CP, CF and NFE % by
increasing ALM level in the experimental
diets. On the other hand, a significant
increase (P<0.05) was observed in
digestibility coefficients of EE as affected
by ALM addition.
Regarding the nutritive values, it is
clear that DCP, TDN % and ME (kcal/kg)
of the experimental diets were significantly
(P<0.05) decreased with increasing ALM
up to 12%. It is of great importance to note
that the results of the digestion trial were
coincided generally with the negative
response in productive performance of
laying hens fed ALM.
The reduction in digestibility and
nutritive values of the experimental diets
may be attributed to the decrease which
was observed in T3 (Triiodothyronine)
hormone with increasing percentage of
ALM in the diets (as shown in Table 7).
The
decrease
in
nutrients
digestibility may also caused by the
presence of tannins, which may adversely
affect the nutrition of herbivores through
inhibition of digestion as suggested by
Reed et al.(1990) who reported that tannins
may reduce cell wall digestibility by
forming indigestible complexes with cell
wall carbohydrate. Such tannins are
naturally occurring as polyphenolic
compounds and form complexes with
macromolecules
(proteins,
cellulose,
hemicellulose, starch), minerals and
vitamins, which affect their availability
(Makkar, 1993). Also, tannins may reduce
the amino acid (Armstrong et al., 1974) and
metabolizable energy of diet (Gous et al.,
1982). Streeter et al. (1993) found that
tannins may reduce digestibility of protein
and carbohydrate by inhibiting digestive
enzymes and by altering permeability of
the gut wall.
It is of great importance to note that
results of the digestion trial were coincided
generally with the differences in productive
performance and feed utilization in birds.

Egg quality traits:
The relationship between diets
containing different levels of ALM and egg
quality in comparison with the control diet
is shown in Table (5).
Data on egg weight (g), albumen,
yolk, egg shell%, shape index, yolk index
and Haugh unit recorded a non significant
differences among experimental groups. On
the other hand, shell thickness (mm)
increased (P<0.05) by increasing ALM.
It is worthy noting that
yolk,
eggshell%, Shape index, yolk index % and
shell thickness (mm) were increased by
increasing ALM level in the diet at 12 or 8
% respectively while, albumen %
decreased by increasing ALM level.
Digestibility and nutritive values:
Apparent digestion coefficients %
of nutrients and nutritive values expressed
as DCP, TDN % and ME (kcal/kg) of the
experimental diets as affected by the
different levels of ALM are illustrated in
Table (6). Results indicate a significant
(P<0.05)
decrease
in
digestibility
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the diets containing 8 % Atriplex
nummularia leaves meal. On the other
hand, phosphorus (P) concentration showed
reverse trend, whereas hens feeding 8 %
ALM showed lower (P<0.05) concentration
of P by 21.8 % as compared to control
group. The decreased phosphorus level
may be attributed to their reciprocal reverse
relationship as the increased blood calcium
level resulted in increased parathyroid
hormone secretion (as shown in Table 7)
which
inhibits
the
renal
tubules
reabsorption of phosphorus (Tyler, 1979
and Morsy et al., 2012).

Biochemical parameters:
Serum, total protein (TP) and
globulin (GL) values decreased (P<0.05)
between laying hens groups, while albumin
(AL) did not-significantly differ between
groups. (as shown in Table 7). A/G ratio
was increased (P<0.05) in diet of 12 %
ALM than that of other treatment groups.
Serum cholesterol showed a
significant decrease in birds fed 8 and 12%
ALM level in comparison with the control
group, while, 4% level was nearly equal to
the control treatment.
Serum liver enzymes, ALT and
AST recorded an increase (P<0.05) with
increasing ALM level up to 12% ALM,
which may be due to the direct action of
tannins on the liver. The liver and kidney
suffer from serious damage from feeding
tannins (Singleton, 1981 and Garg et al.,
1991).
Tannins
may cause
liver
polyribosome disaggregation, inhibition of
microsomal enzymes and inhibition of
protein and nucleic acid synthesis, in
addition to fibrosis, coagulation and
necrosis in the liver cells (Singleton 1981).
Moreover, Garg et al. (1991) reported that
tannins increased activity of AST. These
results indicate that the incorporation of
ALM in the diets of birds had a negative
effect on liver function.
Cholesterol
concentration
was
significantly (P<0.05) decreased in the diet
containing 8 and 12 % ALM by 17.9 and
19.3 %, respectively as compared to
control.
Serum hormones including T3,
estradiol and progesterone recorded a
gradual decrease (P>0.05) with increasing
ALM levels, while, aldosterone recorded a
significant (P>0.05) decrease differences
between treatments.

Economical efficiency of experimental
diets:
The results of economical efficiency
of experimental diets used during the
experiment are shown in Table (9). Data
indicate that increasing ALM levels in diets
of laying hens decreased cost of kg feed
where 12% ALM recorded the lowest price
followed by 8 and 4% ALM, respectively.
It was noticed that 8 % ALM group
showed the best net return as well as the
highest values of economical efficiency and
relative economical efficiency compared
with the other replacing percentages. This
is due to the decrease in feed cost of kg egg
while, 12% ALM recorded the lowest
values.
In conclusion, from the nutritional
and economical efficiency stand points of
view, up to 8% Atriplex nummularia leaves
meal could be recommended to be used
successfully and safely in the formulated
diet for Sina local laying hens without
adversely affecting their performance and
physiological parameters.
Acknowledgements:
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Electrolyte balance:
Results in Table (8) showed no
significant differences between treatments
in sodium (Na), However, serum calcium
(Ca) concentration was noticed (P<0.05) in
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Table 1: Composition and proximate chemical analysis of the experimental diets
Ingredients,(%)

Level of
Atriplex nummularia leaves meal
Control (0)
4%
8%
12%
0.00
4.00
8.00
12.00
62.00
60.63
60.00
58.25
16.10
11.75
10.50
7.35
4.75
6.40
6.40
8.10
6.74
7.25
5.31
4.61
7.80
7.60
7.50
7.40
1.70
1.70
1.70
1.70
0.30
0.30
0.30
0.30
0.23
0.10
0.00
0.00
0.28
0.27
0.29
0.29
100
100
100
100

Atriplex nummularia leaves meal
Yellow corn
Soybean meal (44% CP)
Corn gluten meal (60%CP)
Wheat bran
Limestone ground
Dicalcium phosphate
Min. & Vit. Premix*
Salt
Dl- Methionine
Total
Proximate chemical analysis (%)
Crude protein
16.11
16.10
16.04
16.13
Crude fiber
3.29
3.21
3.06
2.95
Ether extract
2.81
2.85
2.91
2.99
Ash
2.37
2.80
3.39
3.89
Calculated values
Metabolizable energy (kcal/kg)
2700
2700
2700
2700
Calcium (%)
3.48
3.46
3.47
3.48
Available phosphorus (%)
0.45
0.44
0.43
0.43
Methionine (%)
0.60
0.60
0.60
0.60
Lysine %
0.72
0.71
0.78
0.81
Methionine+ Cyc (%)
0.87
0.88
0.88
0.82
Cystine(%)
0.27
0.28
0.28
0.29
Price /kg diet (L.E.)**
2.470
2.377
2282
2.215
* Each 2.5 kg Vitamins and minerals premix contains (per ton of feed), Vit. A
10000000 IU, Vit. D3 2000000 IU, Vit.E I0g, Vit.K3 1000 mg, Vit. B1 1000 mg, Vit. B2
5000mg, Vit. B6 1.5g, Vit. B12 10 mg, Pantothenic acid 10g, Niacin 30g, Folic acid 1g,
Biotin 50 mg, Iron 30g, Manganese 70g, Choline chlorite 10g, Iodine 300 mg, Copper
4g, Zinc 50g and Selenium 100 mg.
**Calculated according to the price of feed ingredients at the same time of the
experiment Price of one-ton Atriplex nummularia leaves meal was 400 LE.
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Table 2: Amino acid composition of ALM
Amino acid
Essential amino acid
Methionine
Lysine
Arginine
Phenylalanine
Leucine
Histidine
Isoleucine
Valine
Threonine
Non essential amino acid
Aspartic acid
Cystine
Alanine
Glutamic acid
Glycine
Serine
Tyrosine
Proline
Ammonia

The present study
Amin (1999)
mg/kgm
0.09
2.84
3.54
3.53
5.35
2.78
3.32
4.15
3.06

1.01
3.20
2.01
3.00
4.42
1.40
2.79
3.20
2.16

7.11
0.45
4.26
7.72
4.40
3.23
1.25
3.45
6.65

4.42
0.14
3.30
6.80
3.09
2.32
2.01
3.44
---
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Items
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The present study
As feed
DM basis
Abd el- Galil and khidr (2001)
As feed
DM basis
Amin (1999)
As feed
DM basis
Items
The present study
Abd el- Galil and khidr (2001)
Amin (1999)

DM
%

OM
%

CP
%

CF
%

EE
%

NFE
%

ash
%

92.30
100

68.96
74.71

20.13
21.81

4.01
4.34

3.29
3.56

41.53
44.99

18.39
19.92

89.78
100

69.59
77.51

18.89
21.04

6.26
6.97

3.11
3.46

41.33
46.03

20.19
22.49

88.40
100

66.35
75.06

19.95
22.57

2.43
2.75

3.06
3.46

40.91
46.28

22.05
24.94

Sodium
(Na) %
2.96
8.96
5.9

Potassium
(k) %
3.51
4.82
3.2

Iron
(Fe) ppm
20
21
-

Copper
(Cu) ppm
26.57
28
78

MagnesZinc (Zn)
ium (Ma) %
ppm
0.89
51.89
0.94
53
-46

Calcium Phosphores
(Ca) %
(p) %
1.50
0.35
1.99
0.24
1.10
0.4
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Table (3): The proximate Chemical analysis of ALM and mineral content

Items

Level of ALM

Sig.
control
4%
8%
12%
Initial body wt.(g)
1195.51±19.05
1199.21±20.72
1197.15±24.13
1193.33±20.48
ns
Final body wt.(g)
1422.69±22.94
1428.20±26.60
1430.70±27.46
1415.13±29.24
ns
Body wt.changes (g)
227.18±25.71
228.99±28.89
233.55±29.16
221.80±32.01
ns
b
ab
a
a
Egg weight(g)
44.88 ±0.20
45.51 ±0.28
45.49 ±0.26
45.57 ±0.35
*
Feed intake (g/ hen/day)
98.68±2.15
101.43±2.47
97.88±2.53
95.40±2.74
ns
ab
a
a
b
Egg number (egg/hen/day)
0.635 ±0.95
0.658 ±1.05
0.662 ±1.07
0.567 ±1.15
*
Egg mass (g)
28.50ab ±0.35
29.96 ab ±0.95
30.11 a ±1.05
25.87 b ±1.13
*
Feed conversion (g feed/egg mass)
3.46ab ±0.11
3.39ab ±0.15
3.25 b ±0.13
3.69 a ±0.17
*
a,b: Means within the same row showing different letters are significantly different. Sig. = Significant,
* = (P<0.05), ns = not significant.
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Table (5): Egg quality ( X SE) as affected by ALM level in Sina laying hens diets
Level of ALM
Sig.
control
4%
8%
12%
Egg weight (g)
45.27±0.66
45.96±0.71
45.98±0.60
46.02±0.79
ns
Albumen( %)
51.54±0.60
51.35±0.47
51.25±0.57
51.11±0.60
ns
Yolk ( %)
33.70±0.61
33.79±0.30
33.82±0.32
33.83±0.60
ns
Shell (%)
14.76±0.26
14.86±0.50
14.93±0.57
15.07±0.59
ns
Shape index
76.61±0.51
76.55±0.82
76.60±0.36
76.95±1.26
ns
Yolk index
39.18±0.54
40.72±0.71
40.22±0.41
40.58±0.10
ns
Shell thickness (mm)
0.401b ±0.04 0.421b±0.05
0.453ab±0.03
0.482a±0.08
*
Haugh unit
91.15±0.40
93.36±0.55
90.58±0.49
93.27±0.62
ns
a,b: Means within the same row showing different letters are significantly different. Sig. = Significant,
* = (P<0.05), ns = not significant
Items

K. Abd El-Galil et al

Table (4): Effect of feeding different levels of ALM on productive performance ( X SE) of Sina laying hens

Atriplex leaves meal, non-traditional feedstuff

Table (6): Digestion coefficients (%) ( X SE) of the experimental diets as affected by
ALM level in laying hens diets
Level of ALM
Sig.
control
4%
8%
12%
OM
80.88 a ±2.77 79.33ab±2.41 76.57b±3.15
74.72b±3.54
*
a
ab
b
b
CP
81.75 ±1.63
80.44 ±1.19 78.15 ±2.07 76.01 ±2.36 *
CF
25.42a±5.65
23.96ab ±2.71 21.57b ±1.82 19.71b ±1.88 *
b
EE
80.10 ±1.60
81.05b ±2.51 84.79ab±2.34 87.10a±2.71
*
a
ab
b
b
NFE
81.19 ±2.99
80.98 ±2.28 79.14 ±3.17 77.85 ±3.88
*
DCP
13.17a±0.40
12.95ab±0.52 12.66b±0.32
12.26b±0.64
*
a
ab
b
b
TDN
63.60 ±1.30
62.99 ±2.11 62.06 ±1.80
60.62 ±1.94
*
ME (kcal/kg) 2661a±13.25 2636ab±13.06 2597b±16.50 2537b±19.88 *
a,b: Means within the same row showing different letters are significantly different.
Sig.=Significant, *=(P<0.05), ns=not significant.
Items

Table (7): Effect of feeding different levels of ALM on the blood metabolites and
hormones aspects ( X SE) of Sina laying hens
Levels of ALM
Sig.
Control
4%
8%
12 %
Total Protein (g/dl)
7.00a±0.48
7.03a±0.22
6.79a±0.13
4.86b±0.63 *
Albumin (g/dl)
3.57±0.34
2.99±0.28
2.92±0.16
3.00±0.10
ns
Globulin(g/dl)
3.43a±0.23
4.04a±0.48
3.87a±0.19
1.86b±0.61 *
A/G ratio
1.06b±0.10
0.96b±0.23
0.78b±0.08
3.33a±0.97
*
ab
ab
b
a
ALT (I.U./L)
23.28 ±1.45 23.47 ±3.30 20.95 ±2.51 35.32 ±8.76 *
AST (I.U./L)
49.86b±1.42 46.56b±6.22 51.50b±5.56 68.60a±5.62 *
Cholesterol (mg/dl) 171.31a±10.6 159.54a±9.79 140.60b±5.3 138.18b±7.7 *
T3(ng/ml)
2.93±0.19
2.55±0.19
3.30±0.35
2.48±0.35
ns
Aldosterone (pg/ml) 15.03a±1.98
12.44ab±2.54 11.67ab±1.32 9.09b±1.67 *
Estradiol (pg/ml)
77.32±7.17
77.26±8.21
79.01±9.97
75.33±10.91 ns
Progesterone(ng/ml) 1.30±0.37
0.91±0.31
1.24±0.68
1.01±0.25
ns
ALT= Alanine transaminase, AST= Aspartic transaminase and T3= Triiodothyronine.
a, b. Means with different superscript in the different same row are significant differences
(P<0.05).
Parameters
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Table (8): Effect of feeding different levels of ALM on the sodium (Na), calcium (Ca) and
phosphorus (P) ( X SE) of Sina laying hens
Levels of ALM
Control
4%
8%
sodium (Na) (mg/dl)
118.4±
119.5±
121.1±
calcium (Ca) (mg/dl)
11.60a ±
10.90b ±
14.30a ±
a
ab
phosphorus (P) (mg/dl)
6.40 ±
5.80 ±
5.00b ±
a, b. Means with different superscript in the different same row are
(P<0.05).
Parameters

Sig.
12 %
117.1±
ns
11.30b ±
*
5.50ab ±
*
significant differences

Table (9): Economical efficiency as affected by ALM of Sina laying hens
Items
Feed conversion ratio
Cost of kg feed (LE.)
Feed cost of kg egg (LE.)
Market price of one kg egg (LE.)
Net return (LE.)
Economical efficiency of feed (%)
Relative economical efficiency (%)

control
3.46
2.470
8.546
15.00
6.454
75.52
100

376

Level
4%
3.39
2.377
8.058
15.00
6.942
86.15
114.08

of ALM
8%
3.25
2.282
7.417
15.00
7.583
102.24
135.38

12%
3.69
2.215
8.173
15.00
6.705
82.04
108.63

Atriplex leaves meal, non-traditional feedstuff

REFERENCES

Baelum, J. and V.E. Peterson (1964).
Addition of tannin to corn and
soybean meal. Forsogslaboratoriets
Arbog. 338-339
Balbaa,S.L.(1986) Chemistry of crude
Drugs-Laboraory manual.fac. of
pharmacy., Cairo Univ., pp195
Bendich, A. (2004). Functions and actions
of retinoids and carotenoids:
Building on the vision of James
Allen Olson. The J. Nutr.,
134:225S-230S.
Carter, T.C. (1968). The hen egg: A
mathematical modeled with three
parameters. Br.Poultry. Sci., 9:165171
Garg, S.K.; H.P.S.Makkar; K.B. Nagal;
S.K.Sharma; D.R. Wadhwa and
B. Singh (1991). Toxicological
investigations into oak (Quercus
incana) leaf poisoning in cattle. Vet.
Human Toxicology.
Distle, R. A. and F.D. Provenza (1991).
Experience early in life affects
voluntary intake of Block brush by
goats. J. Chem. Ecol., 17:431-450.
Duncan, D. B. (1955). Multiple Range and
Multiple F- test, Biometrics, 11:42.
El- Bassosy, A.A. (1983). A study of the
nutritive value of some range plants
from Saloom to Mersa Mattrouh.
Ph.D. thesis, Fac. Agric., Ain
Shams Univ., Egypt.
El-Khalifa, A. O., and A. H. El-Tinay
(1994). Effect of fermentation on
protein fractions and tannin content
of low- and high tannin cultivars of
sorghum. Food Chem., 49:265–269.
Garg, S.K.; H.P.S.Makkar; K.B. Nagal;
S.K.Sharma; D.R. Wadhwa and
B. Singh (1991). Toxicological
investigations into oak (Quercus
incana) leaf poisoning in cattle.
Veterinary and Human Toxicology.
Gous, R.M.; M.A.Kuyper and C.
Dennison (1982). The relationship
between tannic acid content and
metabolizable energy concentration

Abd El- Galil, K. and Khidr, R. E.
(2001). Utilization of Atriplex
nummularia in feeding growing
rabbits under the desert and newly
reclaimed areas. Egypt. Poultry .Sci.
J. 21:53-71
Abdel-Samee, A. M.; El-Gendy, K.M.
and Ibrahim, H. (1994). Rabbit
growth
and
reproductive
performance as influenced by
feeding desert forage (Acacia
Saligna and Atriplex numularia) at
North Sinai. Egyptian J. of Rabbit
Sci., 4: 25-36.
Abou El-Nasr, H.; Dawlat, M.; ElKerdawy, A. and Khamis, H.S.
(1998) Vetch (Vicia Monantha)
Straw as a basal diet with Acacia or
Atriplex shrubs for sheep under arid
conditions of Egypt. First Inter.
Conf. on Anim. Prod. & Health in
Semi Arid Aeas, Suez Canal Univ.,
Fac. of Environ. Agric. Sci., 13Sept.1998, El-Arish, North Sinai,
Egypt.
Abou-Raya, A.K. and Galal, A.G.H.
(1971). Evaluation of poultry feeds
in digestion trials with reference to
some factors involved. U.A.R. J.
Anim. Prod., 11(1): 207-221.
Amin, E. (1999). Effects of crossbreeding
and feeding different levels of
Atriplex meal on
production
characters of local and commercial
varieties of turkey. M.Sc. Thesis,
Fac. Agric., Alex. Univ., Alex.,
Egypt.
Armstrong, W.D.; J.C. Rogler and W.R.
Featherston (1974). In vitro studies
of the protein digestibility of
sorghum grain. Poult. Sci., 53:22242229.
Association of Official Analytical
Chemists. A. O. A. C. (1990),
Official methods of analysis, 15th.
Ed., Washington, USA.

377

K. Abd El-Galil et al

of some sorghum cultivars. S. Afr.
J. Anim. Sci., 12:39.
Jakobsen, P.E.; S.G. Kirsten and H.
Niclsen
(1960).
Fredjelighed
frogmed fierbrae”Digestibility trials
with poultry".Bereting fra for
sogslabortoriat, Kabenhaven, 56:134.
Kandil, H.M. and El- Shaer, H. M.
(1988). The utilization of Atriplex
nummularia by goats and sheep in
Sinai. Proc. of the Inter. Symp. on
the Constraints and Possibilities of
Ruminant Production in the Dry
Subtropics, 5-7, Nov.1988, Cairo,
Egypt, pp. 71-73.
Kandil, H.M. and El- Shaer, H. M.
(1990). Comparison between goats
and sheep in utilization of high
fibrous shrubs with energy feeds.
Proc. Inter. Goat Prod. Symp., 2226, Oct.1990, Tallahassee, FL,
USA,pp.75-79.
Makkar, H.P.S. (1993). Antinutintional
factors in foods for livestock.
Animal
Production
in
Developing.Countries.Br.
Soc.
Anim. Prod., 16:69-85.
Makkar, H.P.S.; A.V. Good child; A.M.
Abd El-Manein and K. Becker
(1996). All constituents, tannins
levels by chemical and biological
assays and nutritional value of some
legume foliage and straw. J. Sci.
Food Agric., 71: 129-136.
Morsy, A.S., Mona, M. Hassan and
Amal, M. Hassan. (2012). Effect of
natural saline drinking water on
Productive
and
physiological
performance of laying hens under
heat stress conditions. Egypt Poult.
Sci. Vol. (32) (III): 561-578.
Nadeem, M.A.; gilani, A.H.; Khan, A.G.
and mahr-un-nisa (2005) True
Metabolizable Energy Values of
Poultry Feedstuffs in Pakistan. Int.
J. Agri. Biol., Vol. 7, No. 6: 990994.

N.R.C., National Research Council
(1994). Nutrient Requirements of
Poultry. 9th rev. National Academy
Press, Washington, D.C., USA.
Pellet, P.L and Young, V.R (1980).
Nutritional evaluation of protein
foods. Published by the United
Nation Univ., pp.189
Reed, J.D.; H. Soller and A. Woodward
(1990). Fodder tree and straw diets
for
sheep:
intake,
growth,
digestibility and the effects of
phenolics on nitrogen utilization.
Anim. Feed Sci. Tech., 30: 39-50
SAS (2004) Statistical Analysis System,
User’s Guide, Statistics, SAS
Institute,
Cary,
North
Carolina,USA.
Singleton, V.I. (1981). Naturally occurring
food toxicants phenolics substances
of plant origin common in foods.
Adv. Food Res., 27: 149-242.
Stadleman,
W.J.
(1977).
Quality
identification of shell egg in: egg
science and technology. 2nd
Stadleman, W.J. and Cotterill, O.J.
(eds) AVI Publishing Company.
Inc. Cconnecticut, USA.
Streeter, M.N.; G.M. Hill; D.G. Wagner;
F.N. Owens and C.A. Hibberd
(1993). Effect of bird resistant and
non bird resistant sorghum gain on
amino acid digestion by beef
heifers. J. Anim. Sci., 71: 16481656.
Tanveer, A. (2004). Effect of different
dietary electrolyte balance on
performance and blood parameters
of broilers reared in heat stress
environments. Ph. D. Thesis, Fac.
of Institute of Animal Nutrition and
Feed Technology, University of
Agriculture, Faisalabad.
Titus,H.W. (1961). The Scientific Feeding
of Chickens. Danville, Illinois,
USA.
Tyler, D.D. (1979). Water and mineral
metabolism.
In:
Physiological

378

Atriplex leaves meal, non-traditional feedstuff
th

(1998). In vitro and in vivo studies
on the radical-scavenging activity of
–tea. J. Agric. Food Chem., 46:2143
2150.
Yokozawa, T.; E. J. Cho; Y. Hara, and
K. Kitani (2000). Antioxidative
activity of green tea treated with
radical initiator2, 2- azobis (2amidinopropane) dihydrochloride. J.
Agric. Food Chem., 48:5068–5073.

chemistry.17 Ed., Lang Medical
Publication, California, USA.
Well, R.G. (1968). The Measurement of
Certain Egg Quality: A study of the
)hens egg. Ed by. Carter, T.C (ed
 Oliver and Boy Edinburgh pp.220226 and 235-236.
;Yokozawa, T.; E. Dong; T. Nakagawa
H. Kashiwagi; H. Nakagawa; S.
Takeuchi, and H. Y. Chung.

الملخص العربي
االستفادة من مسحوق اوراق القطف كمادة علف غير تقليدية فى تغذية الدجاح البياض المحلى
تحت الظروف الصحراوية
خالد عبد الجليل ,رافت السيد خضر ,سعيد السيد الشيخ ,عاطف عبد الراضى سالمه ,هنده عبد الجليل محمود,
منى محمد على ,عبد الدايم عبد العزيز ,فايزه محمد منصورسالم
استخدم فى هذه البحث عدد  081دجاجة سينا بياض عمر  22اسبوع حتى  33اسببوع حيبث اسبتدد البحبث
دراسة االستفادة من مسحوق اوراق القطف كمادة علف غير تقليدية فبى تذذيبة البدجال البيباض المحلبى تحب الظبرو
الصحراوية تم تقسيم الدجاج إلى اربع معامالت تجريبية متساوية أشتمل كل معاملة على عدد  35دجاجه ( 3مكرارت
بكل مندا  05دجاجه) و غذي المعامالت حتى حد الشبع على عالئق محببه المعامله االولى تمثل معاملة المقارنه بينمبا
غببذي الثال ببه المعببامالت االخببرع علببى نسببم متدرجببة مببن مسببحوق أوراق القطببف  % 02 ،8 ،3مببن مكونببات العليقببه
ومتشابدة فى البروتين الخام  %01والطاقبة الممثلبه  2011كيلبو كبالورع يكيلبوجرام وتبم معباملتدم لبنف الظبرو مبن
الرعاية
إيجاز أهم النتائج في النقاط التالية :
يحتوع مسحوق اوراق القطف على طاقبه كليبه  3200كيلبو كبالورع ي كجبم ،طاقبه ممثلبه ااهريبه  0813كيلبو

كالورع ي كجم و وتانينات  3.2مللجي 011جم ماده جافه
 سجل المعاملة التي غذي على  % 8من مسحوق اوراق القطف تحسنا غير معنويا (عند المستوع  )% 5فبي كبل
من وزن الجسم والزياده في وزن الجسم ،بينما سجل المجموعة  % 02اكثر القيم انخفاضا مقارنبة بالمعبامالت
األخرع
سجل وزن البيض زياده معنويه (عند المستوع  )% 5حيث حقق نسبة االضافه  % 02افضل القيم

لوحظ انخفباض معبدا اسبتدالل العليقبه انخفاضبا غيبر معنوع(عنبد المسبتوع  )% 5وذلب بزيبادة نسببة إضبافة

مسحوق اوراق القطف فى العليقبه حيبث سبجل المعاملبة المذبذاة علبى  % 02اقبل تلب القبيم اسبتدالكا للذبذاء
بينما سجل المعامله المذذاه على  % 3اعلى القيم خالا فترة التجربة
سجل المعاملبه المذبذاه علبى  % 8مبن مسبحوق اوراق القطبف تحسبنا معنويبا (عنبد المسبتوع  )% 5فبى معبدا

انتاج البيض حيث حقق افضل القيم ( )%11.21بينما سجل نسبة االضبافه  % 02اقبل معبدا انتباج (51.01
 %مقارنة بالمعامالت االخرع
سجل كتلة الببيض انخفاضبا معنويبا (عنبد مسبتوع  )%5ببين المجموعبات التجريبيبة خبالا فتبرة التجرببة حيبث

سجل نسبة االضافه  % 02افضل القيم.
سببجل المعاملببة المذببذاة علببى مسببتوع  % 8افضببل معبدا تحويببل غببذائي (جببم غببذاء مسببتدل يجم كتلببة البببيض)

مقارنة بمستوع اإلضافة  3و ،%02حيث سجل المعاملة  %02أسوأ معدا تحويبل غبذائي مقارنبة بالمعبامالت
التجريبية االخرع خالا فترة التجربة
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س ّجل النسبة المئويّة للبياض انخفاض غير معنوي (عند مسبتوع  )% 5وسبجل النسببة المئويبة للصبفار ،دليبل

الصفار ،القشره  ،شكل البيضه ووحدات هو زيادة غير معنوية بينما سجل سبم القشبرة زيباده معنويبه (عنبد
مستوع  )% 5وذل بزيادة مستويات اإلضافة في العليقه
استخدام مسحوق أوراق القطف بالنسم المختلفة اادر انخفاض معنبوي (عنبد مسبتوع  )% 5لمعبامالت الدضبم

الظاهرية للمادة العضوية  ،البروتين الخام  ،المستخلص الخالى من النتروجين ،االليا الخام والقبيم الذذائيبة ،
بينما زاد معنويا ً معامل هضم مستخلص األ ير وذل مع زيادة مستوع إضافة مسحوق أوراق القطف فى العليقة
انخفض محتوع سيرم الدم من البروتين الكلى و الجلوبيولين معنويا (عند مستوع  )% 5وذلب بزيبادة مسبتويات

اإلضافة في العليقه بينما لم يظدر األلبيومين تأ را معنويا
ارتفع نشا ط االنزيمات الناقله لمجموعة االمبين معنويبا ( عنبد المسبتوع  )% 5وذلب بزيبادة مسبتويات اإلضبافة

في العليقه
انخفض مستوع السيرم من الكوليستروا انخفاضا معنويا ( عنبد المسبتوع  )% 5مبع زيبادة نسببة إالضبافة فبي

العليقه
انخفض المحتوع الدرمونى معنويا لدرمون االلدوستيرون بينما سجل هرمبون االسبتراديوا ،البروجسبتيرون و

والدرمون الدرقى ال ى اليود انخفاضا غير معنوع بزيادة مستويات اإلضافة في العليقه
أادرت النتائج أنبه لبم يكبن هنبال اختالفبات معنويبة ببين المعبامالت فبى تركيبزات سبيرم الصبوديوم فبى البدجاج

ً
المذببذع علببى مسببحوق أوراق القطببف بالمقارنببة بمعاملببة المقارنببه بينمببا ارتفببع معنوي با عنصببر الكالسببيوم فببى
المجموعة المحتوية على  % 8من مسحوق اوراق القطف وانخفض عنصرالفوسفور فى نف المعامله
حقق المعامله المذذاة على  % 8من مسحوق اوراق القطف أفضل عائبد ابافي و افضبل كفباءة اقتصبادية مبن

التذذيه مقارنة بباقي المعامالت
يمكن التواية من الوجدة الذذائية والفسيولوجية واالقتصادية إلى امكانية استخدام مسبحوق اوراق القطبف فبي
عليقة الدجاج المحلى البيباض بمسبتوع %8لتحسبين االداء دون تبأ ير سبلبي علبى معبدالت اإلنتباج والعائبد االقتصبادي
وبعض الواائف الفسيولوجية
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