Egypt. Poult. Sci. Vol (35) (11): (471 - 488 ) (2015) (1572)

. _ \
Egyptian Poultry Science Journal
http://www.epsaegypt.com
ISSN: 1110-5623 (Print) — 2090-0570 (On line) @@gﬁ

IMPACT OF STRAIN, DIFFERENT LEVELS OF COMMERCIAL MULT]I
ENZYMES AND THEIR INTERACTION ON BROILERS
PERFORMANCE AND CARCASS TRAITS

G.N. Rayan, A.l. EI-Faham and M.A.M. Abdelaziz
Dept. of Poult. Produ. , Fac. of Agric., Ain Shams Univ., Cairo, Egypt.

Received: 22/04/2015 Accepted: 15/05/2015

ABSTRACT: The present study aimed to evaluate the effect of strain (Avian and Cobb),
different levels of commercial multi enzymes (Phytabex Plus) and their interaction on
broilers performance, carcass traits and economic efficiency. A total of 180 day-old
broilers chicks (90 Cobb and 90 Avian strain) were used in this experiment. Chicks
within each strain were fed three experimental diets; one of them was used as a control
diet, the other two groups were fed the same basal diets supplemented with commercial
multi enzymes (100 and 200 g/ton). Results indicated that live body weight at 3 wks of
age was significantly affected by strain, different levels of enzymes and their interaction.
Cobb chicks were significantly heavier body weight compared to Avian strain. Chicks
fed diets supplemented with multi enzymes (100 and 200 g/ton) had heavier body weight
compared to those fed control diet at 3 wks of age. Daily feed consumption was
significantly affected by interaction between strain and enzymes. The Avian strain had
significantly higher carcass weight, dressing percentage and relative edible meat parts
compared to Cobb strain. While, Cobb chicks had significantly higher heart percentage
in comparison with Avian chicks. On the other hand, dressing and gizzard percentages
were significantly affected by interaction between strain and enzymes. Avian strain had
significantly higher relative abdominal fat weight compared to Cobb strain. Broilers at
marketing age (5 wks) fed diets supplemented with multi enzymes (100 and 200 g/ton)
had lower abdominal fat percentage compared to those fed control diet. In this study,
breast percentage of broiler strains fed control diet represented only 92.5 % of that fed
diet supplemented with multi enzymes (200 g/ton). Consequently, enzymes additives in
broilers diets lead to increased breast meat by 7.5 %. Cobb strain has superiority and
genetically potency for productive and economic efficiency than Avian strain.
Supplementation of commercial multi enzymes in Cobb broiler diets by 200 g/ton had
the best economical and relative efficiency values.
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INTRODUCTION

The rapid growth of modern broiler
is now developed for the poultry industry
in the last years accompanied by
increased carcass and abdominal fat that
demanded the evaluation of different
commercial broiler of concern to the
consumer and the processor (Sizemore
and Barbato, 2002).

Development commercial poultry
has become more complex and
challenging because a wide range of
objectives need to be considered
simultaneously in order to reduce
production costs, whilst improving health,
welfare, and product quality.
Consequently, breeding goals must
include increased growth rate, breast
muscle yield, decreased abdominal fat,
improved development of the skeletal

system and overall fitness (Li et al., 2005).

Abdominal and subcutaneous fat are
being regarded as the main source of
waste in the slaughterhouse. Because of
abdominal fat was highly correlated (0.6
to 0.9) with total carcass lipids, it is used
as main criterion reflecting excessive fat
deposition in broilers (Chambers, 1990).
Therefore, the success of poultry meat
production has been strongly related to
the improvements in growth and carcass
yield, mainly Dby increasing breast
proportion and reducing abdominal fat.
Nowadays, recent nutritional strategies
with ultimate goal of feed cost reduction
led to production of fatty broiler carcasses
(Ademola et al., 2009).

On the other hand, commercial
strains of broilers are genetically capable
to attain high rates of rapid growth at
maximum  feed  conversion.  This
tremendous potential cannot be fully
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expressed unless the broiler rations are
nutritionally adequate and the conditions
in the intestinal tract promote the
maximum digestion and absorption of
nutrients. Unless this genetic potential is
full expressed, broilers performance stand
to suffer reduced. Natural commercial
products such as exogenous enzymes and
other products may be used to improve
and maximize the genetic potential of
broilers regarding feed efficiency, weight
gain and carcass characteristics (Khattak
et al., 2006 and Nadeem et al., 2005).

Furthermore, there has been
increased interest in  quantitatively
studying, the effect of different enzyme
preparations when added to a cereal based
diets, low protein diet or low energy diet
on performance, carcass characteristics
and economic efficiency of chickens
(Attia et al., 2001; ElI-Faham and Ibrahim,
2004; Ghazalah et al., 2005). It has been
demonstrated that the supplementation of
poultry diets with enzymes frequently
exerts beneficial effects. The extent of the
benefit depends on a number of factors
such as the nature of the dietary
components, whether or not the diets have
been processed, whether the appropriate
enzyme have been included for the
substrates contained in the diets and
specific factors.

The role of the different enzymatic
complexes available in the market can
differ. This is due to specific factors
inherent to the specific condition of
enzymes production, such as: type and
strain of the microorganisms, culture
medium used, fermentation conditions
and processing, process and quality
control and others (Gilbert and Cooney,
2011). The enzymatic supplement should
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be added in amounts proportional to the
substrate that will interact (Thi, 2008).
When these criteria are not met, the
results can be controversial.

The economic analysis is essential,
since the inclusion of additives can
increase the costs in formulating the diets
(Araujo et al., 2007). The use of enzymes
has shown financial benefits to the extent
that it is considered the possibility of
greater use of nutrients, mainly when
alternative feedstuffs are employed, with
lower cost and lower digestibility (Strada
et al., 2005; Costa et al., 2008).

Phytabex Plus is one of
multi-enzymes product which contains
Xylanase, Cellulase, B-Glucanase,

B-Mannanase, Phytase, Acid Protease and
a-Amylase enzymes and is approved for
use in poultry diets. Little information is
available regarding the relationship
between Phytabex Plus as enzyme
product and broiler chicken strains (Cobb
and Avian) fed corn —soya based diets.
The objective of this study was to
evaluate the effects of strain and different
Levels of enzyme on broilers productive
performance carcass characteristics and
economic efficiency.

MATERIALS AND METHODS

A total of 180 day-old broilers
chicks (90 Cobb and 90 Avian strain)
were used in this experiment. Chicks
within each strain were fed three
experimental diets; one of them was used
as a control diet, the other two groups
were fed the same Dbasal diets
supplemented with commercial multi
enzymes (100 and 200 g/ton). Therefore,
there were 6 experimental treatments in
which each treatment was 2 replicated
each having 15 chicks, distributed in a
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randomized experimental design. They
were housed in floor pens under the same
environmental, managerial and hygienic
conditions from one day old to the end of
the experiment (5 wks of age).
Composition of commercial multi
enzymes (Phytabex Plus): each 1 kg
contains  (Xylanase 10000000 IU,
Cellulase 500000 IU, B-Glucanase
500000 IU, B-Mannanase 800000 IU,
Phytase 5500000 IU, Acid Protease
2000000 IU, a-Amylase 100000). Corn
starch food grade (carrier) up to 1 kg.

The feed and water were provided
ad libitum. All diets were formulated to
provide the nutrient requirements
according to NRC (1994). Composition of
the experimental diets is summarized in
Table (1).

Growth performance measurements:
Individual live body weight was recorded
within each of broiler strains at 5 wks of
age. Daily weight gain, feed consumption
in gram and feed conversion ratio during
period (0-5 wks) of age was determined.

Carcass measurements: At 5 wks of age,
18 hens (9 from each strain) were
randomly taken and slaughtered for
carcass evaluation. They were slaughtered
after  weighing. The birds were
eviscerated by removing the viscera. The
giblets (gizzard, liver and heart) were
dissected from the viscera and the gizzard
was cut, open and its contents cleaned.
The carcass, thigh, drumstick and breast
muscles, wing and abdominal fat were
weighed. All parts were expressed as a
proportion of the live body weight. Also,
dressing percentage and edible meat parts
(%) were calculated.
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Economic evaluation: The economic
efficiency traits were calculated from the
input / output analysis according to the
price of experimental diets and live body
weight of chickens in local market at the
time of the experiment.
Performance index (Pl) was calculated
according to North (1981) as follows:

Pl = (Live body weight (Kg) / FCR) x100
Production efficiency factor (PEF) was
calculated according to Emmert (2000) as
follows:

PEF = [Livability x Mass (Kg) /

FCR x Age in days] x 100

Where:
Livability = 100 — Mortality rate (%),
Mass (Kg) = Total final live body weight.

Statistical analysis: Data were analyzed
using two-way analysis of variance for
strain and enzymes and their interaction
using the General Linear Model (GLM)
procedure of SAS (2002) as following
model;

Yijk= n + Si+ Tj+ (S T) ij+ eijk

Yijk = Trait measured,

pu= Overall mean,

Si = Strain effect (i= 1, 2),

Tj = Enzymes effect (j= 1, 2 and 3),

(S T)ij = Interaction between strain and

enzymes,
eijk = Experimental error.
When significant differences among

means were found, means were separated
using Duncan's multiple range tests.

RESULTS AND DISCUSSION

Growth performance: Effect of strain
(Cobb & Avian) and different levels of
multi enzymes (Phytabex Plus; 100 and
200 g/ton) on live body weight of broiler
chicks at 3 and 5 wks of age are shown in
Figures (1 and 2). The present results
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indicate that live body weight at 3 weeks
of age was significantly affected by strain,
enzymes and their interaction. Cobb
chicks were significantly heavier body
weight compared to Avian chicks. Chicks
fed diets supplemented with multi
enzymes (100 and 200 g/ton) recorded a
heavier body weight compared to those
fed control diet at 3 wks of age. At 5 wks
of age, no significant difference (P>0.05)
was observed in live body weight between
broilers strains, multi enzymes and their
interaction. Deif (2008) showed that there
was no significant difference between
Hubbard and Cobb broiler chicks for body
weight at marketing age. Marcato et al.
(2009) found similar growth rates for
Cobb and Ross breeds, both presented the
inflection point of the growth curve at 35
days old.

Data presented in Table (2) clarifies

daily weight gain, daily feed consumption
and feed conversion ratio during (0-5 wks)
of age as affected by strain and different
levels of multi enzymes and their
interaction.  Although, no significant
difference (P >0.05) between broilers
strains, enzymes and their interaction for
daily weight gain and feed conversion
ratio were found. In the present study
observed that chickens fed diet
supplemented with multi enzymes (200
g/ton) had higher daily weight gain
(39.15g) than chickens fed control diet
and 100 g/ton (37.65 and 37.65 g,
respectively). Cobb strain had better feed
conversion ratio (1.97) compared to Avian
strain (2.00).
Chicks fed diets (control and 200 g multi
enzymes /ton) had better feed conversion
ratio (1.93 and 1.97, respectively) than
those fed diet supplemented with multi
enzymes 100 g/ton (2.06).
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No significant difference (P >0.05)
between  strains for daily feed
consumption was detected. In this concern,
Al-Rishan (2006) found that there was no
significant difference (P >0.05) among
Hubbard, Ross and Arbor Acres strains
for feed consumption and feed conversion
ratio. The treatments showed significant
differences in daily feed consumption for
different levels of enzymes. Chicks fed
diets supplemented with multi enzymes
(100 and 200 g/ton) consumed
significantly more feed (76.05 and 76.96
g, respectively) than chicks fed control
diet (72.70 g). Daily feed consumption
was significantly affected by interaction
(S*T) between strain and different levels
of enzymes. That means the expression of
this trait was different based on strain and
level of enzyme added to the diet.

The results of this experiment are in
agreement with several studies that
reported no improvement in feed
conversion ratio or body weight gain
when mixed-enzyme preparation was
added to the broiler fed on corn-soybean
diets (Kocher et al., 2002; Meng et al.,
2006; Walk et al., 2011; Barekatain et al.,
2013). On the other hand, some reports
indicated that dietary enzymes have
beneficial effects on broiler productivity
when chicks fed corn-soybean based diets
(Kocher et al.,, 2003; Cowieson et al.,
2006).

Carcass traits: Data presented in Table (3)
show chicks body weight and relative
edible meat parts weight at 5 wks of age
as affected by strain and different levels
multi enzymes and their interaction.

Significant difference between strains was
detected for carcass weight, dressing
percentage, heart and edible meat parts

475

percentages. It could be observed that the
Avian strain had significantly higher
carcass weight, dressing percentage and
relative edible meat parts compared to
Cobb strain. While, Cobb broiler chicks
had significantly higher heart percentage
(0.64 %) in comparison with Avian broiler
chickens (0.52 %). Ojedapo, et al. (2008)
pointed that the strain and sex had a
significant effect on the carcass
characteristics. No significant difference
between different levels of enzymes for
body weight and all relative edible meat
parts weight were found. In this concern,
Gracia et al. (2003) and Saleh et al. (2005)
reported that internal organs were not
affected by the enzymes supplementation.
In the present study, dressing and gizzard
percentages were significantly affected by
interaction between strain and multi
enzymes.

Concerning abdominal fat percentage,
Avian strain was significantly higher
relative abdominal fat compared to Cobb
strain (Fig. 3). In this concern, Vieira and
Moran Jr. (1998) evaluated the carcass
yield of four different breeds at 49 day old
chickens, they found no difference in the
yield, but differences of up to 20% in the
amount of abdominal fat were verified
between different commercial breeds.
AL-Rishan (2006) found that the Arbor
Acers and Hubbard broiler chicks were
significantly  higher abdominal fat
percentage compared to Ross one.

Broilers at 5 wks of age fed diets
supplemented with multi enzymes (100
and 200 g/ton) had a lower abdominal fat
percentage compared to those fed control
diet (Fig. 3). Chambers (1990) reported
that abdominal and subcutaneous fat are
being regarded as the main source of
waste in the slaughterhouse. Therefore,
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the success of poultry meat production
has been strongly related to the
improvements of growth and carcass yield,
mainly by increasing breast percentage
and reducing abdominal fat.

Percentages of breast, drum stick,
thigh and wing at 35 days of age as
affected by strain and different levels of
multi enzymes and their interaction are
presented in Table (4). It could be
observed that breast percentage of
chickens fed control diet represented only
82 % of that fed diet supplemented with
multi enzymes (200 g/ton) of Avian
broiler strain. Consequently, enzyme
addition in Avian broilers diets lead to
increased breast meat by 18 %. On the
other hand, Breast percentages of Cobb
broilers strain declined with increasing of
enzymes level in diets, but these
differences were not statistically
significant. Generally, breast percentage
of Dbroiler strains fed control diet
represented only 92.5 % of that fed diet
supplemented with multi enzymes (200
g/ton). Consequently, enzymes additives
in broilers diets lead to increased breast
meat by 7.5 %.

Economic efficiency: The profitability of
applying the current experimental
treatments in broiler feeding depends on a
great extent of both feed expenses and
economic competence as presented in
Table (5). Concerning feed cost, it is
generally observed that birds fed diets
supplemented with levels of enzymes
(100 and 200 g/ton) have been costly
compared to those fed control diet
(non-addition enzymes) for both Avian
and Cobb strains.

However, the overall means of
economic traits for both strains (Avian
and Cobb) showed higher difference. As
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shown in Table (5), although the both
strains were in the same age (5 wks), but
Cobb gave higher figures than Avian. The
corresponding values of economic traits
were (1.36 versus 1.39), (9.53 versus
9.72), (18.35 versus 18.77), (3.81 versus
4.05) and (26.44 versus 27.50) for live
body weight, feed cost, total cost, net
return and economic efficiency. Cobb
strain has superiority and genetic potential
for productive performance and economic
efficiency than Avian strain. On the other
hand, commercial multi  enzymes
(Phytabex Plus) supplementation in Cobb
broiler diets at level of 200 g/ton had the
best economical and relative efficiency
values being 28.66 and 102.90,
respectively (this may be due to live body
weight and net return) as compared with
control diet. Whereas, Avian chicks fed
diet contained 100 g/ton Phytabex Plus
had the lowest corresponding value being
21.86 and 74 %, respectively.
Conclusion: It could be concluded that,
adding commercial multi enzyme (100
and 200 g/ton) to broiler diets, had no
effect on body weight gain, even though it
could reduced the abdominal fat
percentage which means improvements of
carcass yield. Therefore, the Avian chicks
had significantly higher carcass traits
compared to Cobb chicks. In this study,
Breast percentage of broiler strains fed
control diet represented only 92.5 % of
that fed diet supplemented with multi
enzymes (200 g/ton). Consequently,
enzymes additives in broilers diets lead to
increased breast meat by 7.5 %.
Concerning economic evaluation, Cobb
broiler diets with 200 g/ton commercial
multi enzymes were the best, while Avian
broiler diets with 100 g/ton multi enzymes
resulted in the worst values.
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Table (1): Ingredients and proximate analyses of the experimental diets:

Ingredients (kg) Starter diet Grower diet
[0-3 weeks] [4-5 weeks]
Yellow Corn (grains) 55.00 58.30
Soybean Meal (44%) 33.00 28.00
Poultry By-Product Meal (58%) 6.60 6.60
Soybean QOil 2.00 4.00
Di-CaP 1.50 1.30
Limestone 1.00 0.90
NaCl 0.20 0.20
Premix* 0.30 0.30
MHA 0.20 0.20
L-Lysine HCI 0.20 0.20
Total 100 100

Calculated analysis

Crude Protein % 23.16 21.24
ME Kcal/ Kg diet 2966 3159
Ca% 1.01 0.92
NPP% 0.50 0.46
Lysine 1.43 1.31
Methionine & Cystein 0.92 0.87

Di-Ca P: di-calcium phosphate, MHA: Methionine Hydroxy-Analogue, ME:
metabolizable energy, NPP: non-phytate phosphorus.
Each 3 Kg of premix contains: Vitamins: A (retinyle acetate): 3600 mg; D3
(cholecalciferol): 50 mg; E (tocopherol acetate): 10000 mg; Kz (menadione
sodium bisulphite): 2000 mg; B: (thiamine mononitrate): 1000 mg; B:
(riboflavin): 5000 mg; Bs (calcium pantothenate): 10000 mg; Bs (pyridoxine HCI):
1500 mg; B2 (cyanocobalamin): 10 mg; Biotin: 50 mg; Coline chloride: 250000
mg; Nicotinic acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn (manganese
sulphate): 60000 mg; Zn (zinc sulphate): 50000 mg; Fe (ferrous carbonate):
30000 mg; Cu (copper sulphate): 10000 mg; I (calcium iodate): 1000 mg; Se
(sodium selenite): 100 mg and Co (cobalt carbonate): 100 mg.
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Table (2): Daily weight gain, daily feed consumption and feed conversion ratio during
(0-5 wks) of age as affected by strain, enzyme levels and their interaction (Means + SE).

Treatment (T)
PhytaBex Plus enzyme
Trait strain (5) 0g/Ton 100 g/ Ton 200 g/ Ton Overall
Avian 38.32+0.12 | 36.38+2.92 | 38.03+1.21 37.58
Daily weight gain, ¢ Cobb 36.98+0.29 | 38.21+0.11 | 40.28+0.05 38.49
Overall 37.65 37.29 39.15
Avian 73.86+£0.62 | 75.43+2.37 | 74.26 £ 0.49 74.52
Daily feed consumption, g Cobb 71.53+0.30 | 76.67£0.13 | 79.66 +0.09 75.95
Overall 72.70° 76.052 76.962
Avian 1.93+0.01 211 +0.24 1.96 + 0.08 2.00
Feed conversion ratio Cobb 1.92 £0.01 2.01+0.01 1.98+0.01 1.97
Overall 1.93 2.06 1.97
Prob.
S T S*T
Daily weight gain, ¢ NS NS NS
Daily feed consumption, g NS 0.003 0.01
Feed conversion ratio NS NS NS

a and b Means within the same main effects with different letters are significantly
NS= Non-significant.

differed,
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Table (3): Body weight and relative edible meat parts weight at 35 days of broilers age
as affected by strain, enzyme levels and their interaction (Means + SE).

Treatment (T)
Trait Strain (S) PhytaBex Plus enzyme Overall
0g/Ton 100 g/ Ton 200 g/ Ton
Avian 1561.67 £49.10 | 1628.33 + 34.92 | 1580.00 £71.47 | 1590.00
Live body weight, g Cobb 1473.33 £69.36 | 1571.67 £58.12 | 1540.00 +20.00 | 1528.33
Overall 1517.50 1600.00 1560.00
Avian 1097.33 £36.78 | 1151.00 £32.08 | 1134.00 £40.10 | 1127.442
Carcass weight, g Cobb 1034.67 £60.14 | 1047.67 £28.62 | 1043.67 +26.40 | 1042.00°
Overall 1066.00 1099.33 1088.83
Avian 70.22 +£0.27 70.66 +0.82 71.84 +0.80 70.912
Dressing, % Cobb 70.14 £0.84 66.70 £0.83 67.73 £0.93 68.19°
Overall 70.18 68.68 69.79
Avian 2.39 £0.11 2.25 +0.11 2.39 £0.21 2.34
Liver, % Cobb 2.38 £0.22 2.69 +£0.11 2.49 +0.10 2.52
Overall 2.39 2.47 2.44
Avian 1.29 £0.05 1.12 £0.04 1.06 £0.06 1.16
Gizzard, % Cobb 1.07 £0.03 1.25 £0.05 1.29 £0.06 1.20
Overall 1.18 1.19 1.17
Avian 0.55 +0.05 0.52 +0.03 0.48 +0.07 0.52b
Heart, % Cobb 0.68 +0.09 0.65 +0.05 0.59 +0.01 0.642
Overall 0.61 0.59 0.53
Avian 4.22 +0.15 3.89 £0.17 3.94 +0.31 4.02
Giblets, % Cobb 4.13 +0.32 4.60 +0.09 4.36 £0.07 4.36
Overall 4.18 4.25 4.15
Avian 74.45 +0.41 74.55 +£0.95 75.77 £1.08 74.932
Edible meat parts,% Cobb 74.28 £1.13 71.30 £0.83 72.09 +£0.89 72.56°
Overall 74.37 72.92 73.93
Prob.
S T S*T
Live body weight, g NS NS NS
Carcass weight, ¢ 0.02 NS NS
Dressing, % 0.001 NS 0.04
Liver, % NS NS NS
Gizzard, % NS NS 0.002
Heart, % 0.02 NS NS
Giblets, % NS NS NS
Edible meat parts,% 0.01 NS NS

a and b Means within the same main effects with different letters are significantly differed,

NS= Non-significant.
= Dressing (%) + Giblets (%).
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Table (4): Percentages of breast, drum stick, thigh and wing at 35 days of broilers age as
affected by strain and enzyme levels and their interaction (Means + SE).

Treatment (T)
Trait Strain (S) PhytaBex Plus enzyme Overall
0g/Ton 100 g/ Ton 200 g/ Ton
Avian 4299+6.22 | 49.70+£1.83 | 52.42+2381 48.37
Breast, % Cobb 49.64 £1.56 48.09 £0.74 47.72 £0.37 48.49
Overall 46.32 48.90 50.07
Avian 13.22 £0.30 12.59 £0.77 13.12 £0.40 12.98
Drum stick, % Cobb 13.98 £1.13 13.67 £0.28 13.87 £0.40 13.84
Overall 13.60 13.13 13.50
Avian 27.27 £0.06 27.58 £1.07 27.89 £0.31 27.58
Thigh, % Cobb 27.30 £1.37 26.92 £1.18 27.22 £0.50 27.15
Overall 27.29 27.25 27.56
Avian 10.36 £0.69 10.22 £0.34 10.01 £0.19 10.20
Wing, % Cobb 10.20 £0.31 11.09 £0.25 11.30 £0.41 10.86
Overall 10.28 10.65 10.66
Prob.
S T S*T
Breast, % NS NS NS
Drum stick, % NS NS NS
Thigh, % NS NS NS
Wing, % NS NS NS

NS= Non-significant.
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Table (5): Effect of dietary treatments on economical efficiency.

Strains Avian Cobb

Treaments | a0 r' T | Tn ston Ton

Average Feed Intake (Kg) 2.59 2.64 2.60 2.50 2.68 2.78

Feed Cost (LE) 9.40 9.65 9.55 9.10 9.81 10.25

Live Body Weight (Kg) 1.39 131 137 | 134 138 145

Total Cost (LE)* 14.39 1465 1455 | 1410 1481 15.25

Total Return (LE)* 18.70 17.78 18.56 | 18.06 18.63 19.62

Net Return (LE) 4.30 3.13 400 | 395 383 4.37

Economic Efficiency 29.89 21.86 2756 | 28.01 2583 28.66

Relative Economic Efficiency 100 74 93 100 92 102

Performance Index ! 7187 65.06 70.60 | 69.14 6879 73.48
Production Efficiency Factor 2| 9576  127.50 137.69| 197.55 183.39 160.88

1: North(1981), 2:
which was 13.50 L.E.

Emmert (2000), * According to the local price of Kg LBW

Total cost= feed cost + fixed cost (price of chicks + labor, medication, electricity, ..etc.

(5.0 L.E.).
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