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A total number of 120 Japanese quail (80 females and 40
males) at 4 weeks of age were used in an experiment lasted
22 weeks. The experiment aimed to study the utilization of
olive pulp meal (OPM) as a cheap untraditional feedstuff on
productive performance of laying Japanese quail. Quail were
classified into 4 equal experimental groups of 20 females each.
The OPM was used at a percentage of 0,10,15 or 20 % in the
diets. The experimental diets were isonitrogenous (20 % crude
protein) and isocaloric Metabolizable Energy (ME) (2900
kcal/kg). At 15 weeks of age, males were transferred to female
cages (one male per two female) for twenty minutes for five
days, the eggs were then coliected and incubated.

The final live body weight and body weight change
during the productive performance period varied significantly
(P<0.05) among the experimental groups. The highest body
weight and body weight change were recorded by using 10 %
OPM, while 20 % recorded the lowest one.

The first egg weight and age at sexual maturity recorded
a non-significant difference between groups.

Egg weight, egg number and egg mass during the whole
experimental period recorded a significant difference (P<0.05)
between groups

Feed intake (g/day) increased significantly (P<0.05) with
the increasing of OPM levels.

Feed conversion ratio (g feed/g egg mass) revealed a
significant difference (P<0.05) among the experiment groups. It
is clear that substitution of diet by 20 % OPM recorded worst
feed conversion ratio than that other groups.

Hatchability percentage recorded a non significant
difference among groups, where the 10 % OPM level showed
the best values.

Different levels of OPM in the diets show significant
(P<0.05) decrease in albumen, yolk index and increase in yolk,
egg shape percentage and shell thickness.



372 Abd El-Galil, K. et al.,

Digestibility coefficients of Organic Matter (OM), Crude
Protein (CP), Crude Fiber (CF), Nitrogen Free Extract (NFE)
and the nutritive values expressed as Digestible Crude Protein
(DCP), Total Digestible Nutrients (TDN)% and (ME) (kcal/kg)
varied significantly among the experimental groups.

The 10 % OPM group showed the best net return as well
as the highest value of economic efficiency among the
experimental groups.

Keywords: Quail, olive pulp meal, productive performance, egg quality,
digestibility and economical efficiency.

[n Egypt, major gap exists between the requirements and supplies of feeding
in poultry. The shortage of feeds is one of the major limiting factors for
increasing of production, in the same time, feed cost represents the major
part of total cost. Using untraditional feeds 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 non-conventional feedstutfs in poultry
nutrition in developing countries has received considerable attention with
increasing of poultry feed cost.

Many available agro-industrial by-products such as olive pulp meal
as cheap untraditional feedstuffs are prevailing in the desert and recently the
newly reclaimed areas. It can be used in feeding laying quail as a particle
substitute for the conventional feedstuffs, as cheap untraditional feedstuffs.

Olive pulp meal (OPM) is rich in oleic acid but has moderate
amounts of linoleic and palmitic acids. Moreover, it is poor in linolenic and
lauric acids (Nefzaui, 1985). The previous author reported that OPM
contains several amino acids, the most abundant were glutamic and aspartic
acids and it was limited in lysine, histidine and methionine. It also contains
moderate amounts of arginine, Fedeli (1988) illustrated that olive oil
contained high percentages of mono-unsaturated fatty acid (oleic acid) and
low percentage of saturated fatty acids. Morgan and Trinder (1980) reported
that otive pulp appeared to be a good source of Cu, Ca and Co and lower in
P, Mg and Na. Razzaque and El-Sheikh (1980) reported that olive pulp is
fairly rich in essential elements and minerals especially K, Cu, Mn and Zn.

There are some researches to incorporation OPM in poultry diets, in
broiler chicks (Ahmed, 1998; Abd El-Maksoud, 2001 and Attia et al.,2001),
in laying hen (Samia and Laila, 2002 and Al-Shanti,2003 ), in rabbits
(Tortuero ef al.,,1989; Ghazalah and El-Shahat, 1994; El-Kerdawy, 1997 and
Abd El-Galil, 2001).There is no available data on the use of OPM in diets of
laying quail.
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The main purpose of this study was to utilize olive pulp meal as agro-
industrial by-products on productive performance in laying Japanese quail
diets.

MATERIALS AND METHODS

The present experiment was carried out at Maryout Experimental
Research Station (South West Alexandria), which belongs to the Desert
Research Center. A total number of 120 Japanese quail (80 females and 40
males) of 4 weeks age were used in an experiment lasted 22 weeks.
Experimental Japanese quail (Coturnix coturnix japonica) were kept under
similar managerial, hygienic and environmental conditions and were divided
randomly into four equal experimental groups (20 females in each group).

Quail were kept in batteries, which were divided into separate cages,
where two females were housed in each cage. The first group was fed the
basal diet as a contro! (0 % OPM), while the other three groups were fed
diets containing either 10,15 or 20 % OPM. The quail were housed in cages
at 4 weeks till 22 weeks of age.

The experimental diets (Table 1) were formulated according to N.R.C
(1994) and were isonitrogenous (20% crude protein) and isocaloric (2900
kcal ME/kg). Feed and water were offered ad [ibitum. Chemical analysis of
OPM, the experimental diets and dried excreta were assayed using methods
of A.O.A.C (1990).

The proximate chemical analysis of OPM was 9.24 % CP, 18.45 %
CF,9.71 % EE, 42.58 % NFE and 7.54 % ash.

During the experimental period, individual live body weight and feed
intake were determined biweekly. Feed conversion ratio (g feed intake / g
egg mass) was calculated and the mortality was recorded every day.

Age at sexual maturity was determined at the first egg laying. Eggs
were collected daily and weighed for each group, so egg number, egg mass
were calculated during the experimental period. At 15 weeks of age, 20 eggs
were randomly taken from each group and were used to evaluate egg quality,
yolk weight and shell weight and the obtained data were recorded. Shell
thickness (without membrane) was measured by micrometer, while albumen
weight was calculated by subtracting yolk and shell weight from egg weight.
Yolk, shell and albumen percentage were calculated as a percentage of egg
weight.

Males were housed individually in cages (one quail per cage) and fed
the same diets for females. At 15 weeks of age, 40 males were transferred to
female cages (one male per two female) for twenty minutes for five days, the
eggs were then collected and incubated. Hatchability percentage was
calculated for each group.
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Table (1). Composition and proximate chemical analysis of the
experimental diets.

Levels of olive pulp meal

H 0

Ingredients, % Co(r:)t)rol 10% 15% 20%
Olive Pulp meal 0.00 10.00 15.00 20.00
Yellow corn 59.84 55.00 51.55 47.16
Soybean meal (44% CP) 6.50 9.33 9.35 6.00
Concentrate* 10.00 10.00 10.00 10.00
Corn gluten meal (60% CP) 9.70 8.00 8.52 11.20
Wheat bran 8.44 2.12 0.00 0.00
Limestone ground 4.30 4.30 4.30 4.30
Dicalcium phosphate 0.50 0.50 0.52 0.53
Vit. and min. premix** 0.30 0.30 0.30 0.30
L-lysine 0.20 0.19 0.20 0.25
DI- methionine 0.22 0.26 0.26 0.26

Total 100 100 100 100

Proximate chemical analysis %

Crude protein 20.21 20.13 20.32 20.25
Crude fiber 3.35 4,16 4.75 5.39
Ether extract 3.98 4.18 4.50 5.20
Calculated values T
Metabolizable energy (kcal/kg)*** 2900 2901 2903 2900
Calcium % 2.51 2.52 2.51 2.52
Available phosphorus % 0.30 0.30 0.30 0.30
Methionine % 0.46 0.45 0.45 0.45
Lysine % 1.00 1.00 .00 1.00
Methionine + Cystin % 0.70 0.70 0.70 0.70
Price /kg diet (L.E.)**** 138 | 132 127 1.23 |

* Protein concentrate contained. 52 %Crude protein. 2.03% Crude fiber. 6.17% Ether extract. ME 2800
(kcal/kg). 1.30 % Methionine,2.0% Methionine & Cystin, 3.0 %Lysine 7.00% Calcium, 2.93 % Available
Phosphorus and 2.20 % Nacl.

** [lach 3 kg Vitamins and minerals premix contains (per ton of feed). Vit. A 10000000 U, Vit. D
2000000 1U, Vit 10g. Vit Ks 1000 mg. Vit. B, 1000 mg, Vit. B, 3000mg, Vit. B, 1.5g, Vit. B;; 10 mg,
Pantothenic acid 10g. Niacin 30g, Folic acid 1g. Biotin 50 mg, Iron 30g. Manganese 70g, Choline chlorite
{0g, lodine 300 mg, Copper 4g, Zinc 50g and Selenium 100 mg.

*** Calculated according to NRC of poultry (1994) and metabolizable energy of OPM 2451 kcal/kg
according to Abd El-Galil ef al.(2005).
**kCaleulated according to price of feed ingredients at the same time of the experiment.

Price ol one-ton olive pulp meal 320 L.E.

At the end of the experimental feeding period, digestion trials were
conducted using 20 adult quail males (five quail from each treatment) to
determine the digestibility coefficients and the nutritive values of the
experimental diets as affected by OPM levels. Males were housed
individually in metabolic cages. The digestibility trials extended for 9 days
where 5 days as a preliminary period then followed by 4 days as collection
period. The individual live body weights were recorded during the main
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collection period to determine any loss or gain in the live body weights.
During the main period, excreta were collected daily and weighed dried at
60°C bulked, finally ground and stored for chemical analysis. The faecal
nitrogen was determined according to Jakobsen ef ¢/.(1960). Urinary organic
matter was calculated according to Abou-Raya and Galal (1971).

The 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 keal per gram TDN as suggested by Titus (1961).

The economical efficiency of feed was calculated from the input-
output analysis based upon the differences in feed conversion ratio and
feeding cost/kg egg.

Statistical analysis was carried out using General Linear Model
(GLM) procedures by SAS program (1996) using simple one-way analysis
of variance according to this model:

Yl’j =M +T;+ €ij
Where:
Y, = Represented observation in i™ OPM level.
i = Overall mean.
T, = Effect of " OPM level (j = 0,10,15, 20%).
e; = Random error.

Duncan’s New Multiple Range Test (Duncan. 1955) separated
differences among treatment means.

Regression equations analysis of egg weight, egg number, egg mass
and feed intake were undertaken to clarify the relation between these
parameters and OPM content in the experimental diets.

RESULTS AND DISCUSSION

Live Body Weight and Body Weight Change

Effect of feeding levels on OPM in productive performance by quail
females is summarized in table (2). The final live body weight and body
weight change during the whole experimental period varied significantly
(P<0.05) among the experimental groups.

It is worthy noting that live body weight was improved with
increasing the OPM level in the diet at 10 % and it is gradually decreased
with clevating it up to 20 %. Feeding quail on 10 % OPM recorded live body
weight improvement 2.30% higher than that of the control group, while the
feeding one on 15% or 20 % OPM resulted in 0.63% and 2.03% lower than
that of the control group, respectively. '
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It is worthy noting that feeding quail on 10 % OPM resulted in 2.87 %
higher in body weight change than that of the control group, while increasing
the OPM level to 20% resulted in 8.41% and 5.78% lower than that of 10%
and the control group. respectively.

This reduction may be due to its higher content of crude fiber and
attributed to lignin content in diets, which reduced digestibility and
availability of nutrients. Attia e «/. (2001) reported that body weight gain of
broiler chicks recorded non-significant increase after feeding diets
containing OPM up to 16% level, while Al-Shanti (2003) recorded a
significant increase in body weight gain for growing chicks fed on 10%
OPM.

Age at Sexual Maturity

Sexual maturity age ranged from 49.20 to 50.01 day, showing that
OPM levels in laying quail diets did not affect this trait as shown in table (2).
Weight of First Egg

Resuits of first egg weight were found to be statistically insignificant
as shown in table (2). It is noting that feeding quail on 20 % OPM recorded
higher values compared to other experimental groups.

Table (2). Effect of feeding by different levels of olive pulp meal on the
productive performance (iiSE)ilaying quail.

[ Levels of olive .
Sig
Items pulp meal > .

Control {0) 10 % 15 % 20 %
[nitial live body weight (g) [15.4946.53 [ 117384567 | 116.88+7.01 | 118.21+6.51 ns
Final live body weight (g) 250.83+4 517 |256.61+4.65"|249.25+7 51| 245 7349 52°|
live body weight change (g) 13534278 | 139.2343.01*|132.3743.62"|127.5244.01°|
Age at sexual maturity/ bird/day 49.20+0.11 49.32+0.13 | 49.55£0.13 | 50.01%0.15 ns
First cge weight(g) 11.40£0.05 11.46£0.04 | 11.51£0.06 | 11.55£0.07 ns
22 weight (2) 11.3540.11% | 11.45£0.08% | 11.5220.09* | 11.58+0.15" | *
Zgg number/ bird / day 0.6340.02" 0.64+0.03" | 0.61+0.07" | 0.57£10.09° )
'gg mass (g)/ bird/day 7.15£0.05" | 7.33£0.03" | 7.0320.08" | 6.60+0.11° | ,
Feed intake (g)/ bird/day 202320.11° |30.0840.12°°| 31.0140.13" | 31.4240.153" |
Feed conversion ratio 4.09£0.05° | 4.10£0.06" | 4.41x0.07" | 4.7620.09" |
Morality rate %. 0.00 0.00 0.00 0.00
IHatchability % 80.12+5.82 81.08£8.20 | 80.1849.20 | 78.68£11.50 | ns

25 Means within a row with different superscripts are significantly different.

Sig.= Significance. *= (P< 0.03). n.s = not signilicant.

Egg Weight

Egg weight during the whole experimental period was significant
(P<0.05) among the experimental groups. It is noting that substitution of diet
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by 20% OPM recorded an increase in egg weight amounted to 1.14% or
2.03% higher than that of 10% OPM or the control group, respectively.
While this increase amounted to 0.88% between 10% OPM and the control
one. The control diet and the 10% OPM level recorded the lowest egg
weight compared to other experimental groups, respectively, which may be
attributed to the decrease in feed intake and earlier sexual maturity as shown
in table (2). Egg weight was negatively correlated with egg production and
early egg weight in production of quail (Strong et al., 1977).

Regression equation was obtained for egg weight (Ew) as function of
their OPM content. This relationship was defined by the following equation:

Ew=11.35+0.01X

r*=0.97. (P<0.05)

Where: X = levels of olive pulp meal.
Egg Number and Egg Mass

Results in table (2) indicated that egg number and egg mass during the
whole experimental period were significant (P<0.05) among the
experimental groups. It is worthy noting that egg number decreased with
increasing levels of OPM in diet. The egg number was higher in birds
receiving 10% attributed to other experimental groups, this may be the effect
of earlier sexual maturity.

Regression equation was obtained for egg number (EN) by the
following equation:

En=0.64-0.003 X

r’=0.67, (P<0.05)
Where: X = levels of olive pulp meal.

This result agreed with the finding of Samia and Laila (2002) who
reported that after feeding laying hens on diets containing 10% OPM, egg
weight recorded non significant decrease in comparison with the control
group.

Egg mass (EM) recorded maximum values for 10% OPM and
minimum values of 20% OPM level in the diets.

It is noting that feeding quail on 10% OPM resulted 2.52% higher in
EM than that of the control group, while increasing the OPM level to 20%
restlted the lowering of EM by 9.96 and 7.69% rather than that were feeding
on 10% OPM and the control group, respectively. However, the increase in
EM with the 10% OPM level was expected in view of the increase in egg
number and vice versa with the 20% OPM level and it is observed that EM
decreased with increasing OPM levels.

Regression equation was obtained for egg mass as function of their
OPM content. This relationship was defined by the following equation:

Em=731-0.03 X
" = 0.60, (P<0.05)
Where: X = levels of olive pulp meal.
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From the present results, it is clear that the 10% OPM group recorded

the highest egg number and egg mass as shown in table (2).
Feed Intake and Feed Conversion Ratio

Feed intake (g/day) during the whole experimental period was
increased significantly (P<0.05) among the experimental groups. It is clear
that increasing OPM levels in the experimental diets, increased the feed
intake. The substitution of the diet with 10, 15 or 20 % OPM increased feed
intake by 2.91, 6.09 and 7.49 % respectively, more than that of the control
group.

Regarding the amount of feed intake by the experimental quail, it is
observed that feed intake increased significantly (P<0.05) with increasing of
OPM levels.

Regression equation was obtained for feed intake (F1) as a function of
their OPM content. This relationship was defined by the following equation:

FI=29.16+0.11 X
r?=0.97. (P<0.05).
Where: X = levels of olive pulp meal.

This increase in feed intake may be due to its crude fiber content,
which reduce digestibility and nutritive values, the birds have the ability to
regulate their energy requirements by increasing feed intake to certain
extent.

These results are in agreement with those of Abd El-Galil ef al.(2005)
who obtained significant (P<0.05) increase in Fl by using different levels of
OPM in the diet of growing quail up to 20%. Attia ef al.(2001) reported that
increase (P<0.01) in feed intake of broiler may be due to the improvement of
palatability after incorporation of olive pulp in the diets up to 16 %. Abd EI-
Galil (2001) found an increase (P<0.05) in feed intake by rabbits with
increasing OPM levels in their diets up to 20%.

Results obtained of feed conversion ratio (g feed /g egg mass)
revealed significantly (P<0.05) decreased with increasing of OPM level in
diet (Table 2). ,

It is clear that the 10% OPM level was better than 15% or 20%. The
improvement in feed conversion ratio of 10 % OPM, may be due to its
highest egg mass as compared to that of OPM levels till 20%.

The present results are in agreement with those of Samia and Laila
(2002) who reported a non-significant decrease in feed conversion ratio by
laying hen with 10% OPM. Al-Shanti (2003) reported an improvement in
feed conversion ratio for broiler diets containing 10% OPM.

From the present results, it is clear that using 10 % OPM in feeding
laying quail recorded the highest egg number and egg mass without
significant increase in feed intake and feed conversion ratio.
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Morality Rate

No incidence of mortality occurred during the experimental period as
well as no effects of incorporation of OPM levels on the experimental diets.
Hatchability

Data concerning hatchability percentage of total eggs in quail fed
different levels of OPM recorded a non-significant difference between
groups. All groups had nearly similar values of hatchability ranging from
78.68 to 80.12 %, it decreased with increasing of OPM levels (Table 2).
Egg Quality Traits

Data of egg quality Indicate that relationship between levels of OPM
and egg quality as shown in table (3). Data of yolk percentage and shell
thickness showed a non-significant increase among the experimental groups.
On the other hand, egg weight, albumen, eggshell, yolk index, egg shape
percentage were significantly varied (P<0.05) among the experimental
aroups.
Table (3). Egg quality (X +SE) as affected by olive pulp meal level in

laying quail diets.

% Means

within a

row

with  different

superscripts — are

Items Levels of olive pulp meal Sig.
Control (0) 10 % 15 % 20 %

Egg weight (2) | 11.5640.04° | 11.59£0.05" | 11.84+0.09 | 12.01£0.11° | * |
yolk % 31.1540.05 | 31.2040.10 | 31.27+0.12 | 31.3940.09 | ns
Albumen % 55.46+0.07" | 55.48+0.09° | 54.72+0.09™ | 54.40+0.10° | *
Egg shell % 13.39+0.02" | 13.3240.05° | 14.01+0.07° | 14.20£0.10° | *
yolk index % 48.74+0.03" | 48.94+0.05° | 47.55+0.09™ | 46.76+0.11° | *
Egg shape % 78.98+0.01%" | 78.68+0.02° | 80.01+0.02* | 81.04+0.01" | *
Shell thickness
(mm) 0.241£0.03 | 0.241+0.05 | 0.242+0.03 | 0.245:0.04 | ns

significantly different.

Sig.=Significance, *= (P< 0.05), n.s = not significant.

Digestibility and Nutritive Values of the Experimental Diets

Digestion coefficients of nutrients content as affected by the levels of
OPM are illustrated in table (4) and fig. (1). Results indicated a highly
significant (P<0.01) decrease in digestibility coefficients of crude protein
(CP) and crude fiber {(CF) by the increasing of OPM in the experimental
diets. On the other hand, significant differences (P<0.05) were noticed in
digestibilities of organic matter (OM), ether extract (EE) and nitrogen free
extract (NFE) among the experimental diets.

Nutritive values expressed as DCP, TDN% and ME (kcal/kg) of the
experimental diets were gradually decreased (P<0.05) with increasing of
OPM level in the diet.

The observed decrease in nutritive values due to the increase in OPM
level inclusion may be attributed to the decreasing in digestion coefficients
of nutrients in OPM,
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The decrease in digestibility of CP and CF may be attributed to lignin
content of OPM and the fact that most of its total nitrogen is linked to
lignocelluloses, two main factors which are limiting the digestive utilization
of olive residues (Aguilera, 1987). Nefzaui (1985) estimated fiber fractions
in OPM as 59.6, 71.80, 12.10, 28.80 and 3t.90% for acid detergent fibers,
neutral detergent fibers, hemicellulose, cellulose and lignin, respectively.
Also, probably caused by the presence of tannins, which may adversely
affect the nutrition of herbivores through inhibition of digestion as suggested

by Robbins et al. (1987).

These results were supported by Reed e al. (1990) who reported that
tannin may reduce cell wall digestibility by forming indigestible complexes
with cell wall carbohydrate. Martin et al. (2003) reported that olive pulp
containing 1.4% tannins, on dry matter (DM) basis. Tannins are naturally
occurring as polyphenolic compounds or complexes with macromolecules
(proteins, cellulose, hemicellulose, starch), minerals and vitamins which
affect their availability in man and animals (Makkar, 1993). Also, tannins
reduce the amino acid (Armstrong ef af .,1974) and metabolizable energy of

diet (Gous er al.,1982).

Table (4). Digestibility coefficients and nutritive values (X =SE) of the
experimental diets as affected by olive pulp meal level.

Levels of olive pulp meal

|

Y Items | Control (0) 10% 15% | 20% Sig |

Apparent digestion coefficients %
OM 80.05+£1.22° 80.32+1.22° 77.7141.60™

CP 81.98+1.22" | 79.51+1.38" 76.4242.45%
CF 24.86+1.04° | 21.42+]1.05° 17.16+1.06°
EE 86.63+1.82° | 86.904+0.81° | 87.94+0.72°
NFE L 87.89+1.10° | 86.19+0.40° | 84.88+0.33

e
75.26+1.41° | *

72.3042.70° | **
15.60+1.10° | **
88.69+0.80° | *

Nutritive values

| 83.02+1.21° * |

15.53 +0.30°
61.75+1.53%

DCP% 16.57+0.34°
TDN% 64.86+1.21°
ME L

(keal/kg) | 2724+12.20" | 2650+16.10° | 2594+14.57"

16.01+ 0.427
63.09+2.01°

14.64+0.51° | *
60.64+1.62° | *

L2547¢19.80° *

7. Means within the same row showing different letters are
Sig.=Significance,*=(P<0.05).**=(P<0.01).

significantly different.

Streeter et al. (1993) found that tannins reduce digestibility of protein

and carbohydrate by inhibiting digestive enzymes

and by altering

permeability of the gut wall. So, the decrease in digestion coefficients and
nutritive values in this study may be attributed to these factors.

The present results are in agreement with those of Abd El-Galil er al.
(2005) who found this reduction (P<0.01) in digestibility of CF%, CP % and
nutritive values by feeding growing quail on OPM diets. Also, Abd El-
Maksoud (2001) reported that increasing OPM up to 12% in the diet of
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broiler chicks decreased significantly the digestion coefficients of CP, CF,
EE% and nutritive values.

It is of great importance to note that results of the digestion trial
coincided generally with the differences in productive performance and feed
utilization in quail birds.
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Fig.( 1) : Digestion cofficients of experimental diets of
quail fed diets containing different levels of OPM

Economic Efficiency
Results indicated that cost of kg feed decreased gradually with
increasing the levels of OPM. The present results indicated that, 10% OPM
is the best level in feeding laying quail as it produced the highest net return
and highest economic efficiency compared to the other experimental groups.
It was noticed that 20% OPM gave the lowest economic efficiency. In
addition, the relative economic efficiency increased after incorporation of 10
and 15%, while 20% OPM decreased the relative economic efficiency in the
diet of quail in comparison with the control group as shown in table (5) and

fig (2).
Table (5). Economic efficiency as affected by olive pulp meal level in
laying quail diets.

r I Levels of olive pulp meal
Items

Control (0) 10% 15% 20%
Feed conversion ratio 4.09 4.10 4.41 4.76
Cost of kg feed (L.E.) 1.38 1.32 1.27 1.23
feed cost of kg ege (L.E.) 5.04 5.41 5.60 5.85
Market price ot one kg egg (1..E.) 10 10 10 10
Net return (L.E.) 4.36 4.59 4.40 4.3
Economic efficiency of feed 77.30 84.84 78.57 70.94
Relative economic efficiency 100 J 109.75 101.64 91.77
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Fig. 2 : Economic efficiency (Ee) and cost of kg feed (Fc) of
different levels of OPM by laying quail

CONCLUSION

In general, it could be recommended to use of OPM in laying quail
diets up to 10% without detrimental effects on productive performance and
cconomical efficiency.
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