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total number of 120 Japanese quail (80 females and 40

males) at 4 weeks of age were used in an experiment
lasted for 22 weeks. The experiment aimed to study the
atilization of date stone meal (DSM) in laying Japanese
quail diets. Quail were classified into 4 equal experimental
groups of 20 females each. The DSM was used at a
percentage of 0,10,15 or 20 % in the diets. The experimental
diets were isonitrogenous (20% crude protein) and isocaloric
(2900 kcal ME/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 collected
and incubated.

The final live body weight and body weight change
during the productive performance period were decreased
significantly (P<0.05) with increasing DSM level in the diet,
the DSM level of 20 % recorded the lowest one.

Age at sexual maturity recorded a non-significant
difference among groups, while first egg weight, egg
number and egg mass during the whole experimental period
recorded a significant difference (P<0.05) among groups.

It is worthy noting that feed intake (g/day) decreased
significantly (P<0.05) with increasing DSM levels, however-
20 % DSM recorded the lowest one.

Feed conversion ratio (g feed /g egg mass) revealed
significantly (P<0.05) decreased with increasing of DSM
level in diet.

Hatchability percentage recorded a non-significant
difference among groups.

Egg weight (g), yolk, yolk index and egg shape
percentage showed significant (P<0.05) decrease among the
experimental groups, while albumen % and shell thickness
{mm) showed a non-significant decrease between groups.

Digestibility coefficients of OM, CP, CF, NFE % and
the nutritive values expressed as DCP, TDN % and ME
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(kcal/kg) were significantly varied among experimental
groups. o
The 10 % DSM group showed the best net return as
well as the highest value of economic efficiency among
experimental groups.

Keywords: Quail, date stone meal, productive performance, egg quality,
digestibility and economical efficiency.

In Egypt, the production of quail in the desert and newly reclaimed areas is
very limited. This may be due to the high costs of feedstuffs in these regions,
since the feed alone accounts about 65-70 % of the total cost of poultry
production. Many available agro-industrial by-products such as date stone
meal are prevailing in the desert and recently the newly reclaimed areas can
be used in feeding laying quail as cheap untraditional feedstuffs.

Date stone meal content is rich in various nutrients. Nwokolo ez al.
(1976) found that date stone meal can be successfully utilized as protein
source in poultry diet. Kholif and Abo El-Nor (1993) reported that the
protien of date stone consists of seven amino acids namely aspartic,
glutamic, arginine, proline, threonine, methionine and lysine. Abd El-Nabey
(1999) found that the major amino acids in date stone were glutamic,
aspartic and arginine being 17.79, 1093 and 8.68 g/100g protein,
respectively. Lysine and methionine, which are well known as limiting
amino acids in diets based on cereals and legumes were slightly higher in
date stone being 6.87and 2.69 g/100 g protein, respectively, while indicated
that the minerals in date stone K, P, Ca, Mg and Na were the major minerals
and microelements such as Fe, Mn, Zn and Cu were found in low
concentrations. Date stone meal can be used to replace yellow corn partially
as an energy source in poultry diets (Kamel et al., 1981 and Nour et al.,
1986).

There are many researches on the used date stone meal in poultry
diets. In broiler diets (Jumah er al., 1973; Kamel et al., 1981 and Abd Ei-
Mageed, 1993). in laying hen diets (Radwan et al,, 1997 and Abd El-
Rahman et al., 1999) and in quail diets (El-Bogdady, 1995 and El-Bogdady
et al., 1995). There is little information in literature concerning the use of
date stone meal particularly in feeding laying quail.

The main objective of the present work was the utilization of date
stone meal as agro-industrial by-product and its effect on productive
performance of laying Japanese quail.
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MATERIALS AND METHODS

The present experiment was carried out at Maryiout Experimental
Research Station (South West of Alexandria), which belongs to the Desert
Research Center. 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.
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 control (0 % DSM), while
the other three groups were fed diets containing either 10,15 or 20 % DSM.
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% CP) and isocaloric (2900 kcal ME/kg).
Feed was offered ad libitum and fresh water was available all time. Chemical
analysis of DSM, the experimental diets and dried excreta were assayed
using methods of A.0.A.C (1990).

Proximate chemical analysis of DSM indicate that crude protein (CP)
content was 7.65%, while crude fiber (CF), ether extract (EE), nitrogen free
extract (NFE) and ash were 10.57,7.91, 62.10 and 2.15 %, respectively.

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 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, males (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.

At the end of the experimental feeding period, digestion trials were
conducted using 20 adult quail males (five from each treatment) to determine the
digestibility coefficients of the experimental diets as affected by DSM levels.
Males were housed individually in metabolic cages. The digestibility trials
extended for 9 days of them 5 days as a preliminary period followed by 4
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days as collection period. The individual live body weights were recorded
during the main 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 er
al.(1960). Urinary organic matter was calculated according to Abou-Raya
and Galal (1971).

The digestion coefficients % of dry matter, 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).

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:

Yij = +T;+ €jj
Where:
Y;j= Represented observation in i" DSM level.
g = Overall mean.
T; = Effect of i DSM 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,
feed intake and feed conversion ratio were undertaken to clarify the relation
between these parameters and DSM content in the experimental diets.

RESULTS AND DISCUSSION

Live Body Weight and Body Weight Change

Effects of feeding different levels of date stone meal on productive
performance of quail females are summarized in table (2). The final live
body weight and body weight change during the whole experimental period
varied significantly (P<0.05) between the experimental groups.

It is worthy noted that live body weight decreased with increasing the
DSM level in the diet. The DSM level at 10 % resulted in 2.03 % lower body
weight than that of the control group, while 15 % or 20 % DSM recorded
3.66 % and 8.03 % lower values than that of the control group, respectively.
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TABLE (1). Composition and proximate chemical analysis of the

experimental diets.
. ~|_Levels of date stone meal ]

Ingredients, % Control ©) | 10% 15% 20%
Date stone meal 0.00 10.00 15.00 20.00
Yellow com 59.84 53.10 50.70 46.30
Soybean meal (44% CP) 6.50 8.37 12.00 9.00
Protein concentrate™® 10.00 10.00 10.00 10.00
Corn gluten meal (60%CP) 9.70 9.00 6.80 8.96
Wheat bran 8.44 4.00 0.00 0.00
Limestone ground 430 430 4.30 430
Dicalcium phosphate 0.50 0.50 045 0.65
Vit. and min. premix** 030 0.30 0.30 0.30
L-lysine 0.20 0.22 0.18 0.23
DI- methionine 0.22 0.21 0.27 0.26

Total 100 100 100 100

Proximate chemical analysis %
Crude protein 20.21 20.14 20.16 20.25
Crude fiber 335 3.46 3.83 4.05
Ether extract 3.98 3.91 4.09 4.32
Calculated values
Metabolizable energy (kcal/kg)*** 2900 2900 2900 2900
Calcium % 2.51 2.53 2.51 253
Available phosphorus % 0.30 0.35 0.30 0.30
Methionine % 0.46 0.45 045 045
Lysine % 1.00 1.00 1.00 1.00
Methionine + Cystin % 0.70 0.70 0.70 0.70
Price /kg diet (L.E.y*##* 1.38 1.36 1.34 | 130

* Protein concentrate contained, 52 %Crude protein, 2.03% Crude fiber, 6.17% Ether extract,
ME 2800 (kcal’kg),1.50 % Methionine,2.0% Methionine & Cystin, 3.0 %Lysine 7.00%
Calcium, 2.93 % Available Phosphorus and 2.20 % Nacl.
** Each 3 kg Vitamins and minerals premix contains (per ton of feed), Vit. A 10000000 1U,
Vit. D3 2000000 1U, Vit.E 10g, Vit.K; 1000 mg, Vit. B; 1000 mg, Vit. B, 5000mg, Vit. B4
1.5g, Vit. B, 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 NRC of poultry (1994) and metabolizable energy of DSM 2675
kceal /kg according to Abd El-Galil er al. (2005).
wi**Calculated according to price of feed ingredients at the time of the experiment.

Price of one-ton date stone meal 420 LE.

It is worthy noting that feeding quail on 10 % DSM resulted in 1.46 %
lower in body weight change than that of the control group, while increasing
the DSM level to 15 or 20 % resulted in 9.29 % and 15.39 % lower values
than that of the control group, respectively.

The reduction in live body weight apparently being related to a
significant decline in feed intake. The inclusion of progressively higher
quantities of DSM in the diets may have reduced the energetic value of diet
and decrease in digestibility of nutrients in diets contained DSM at any level
from 10 to 20 %, also may be the presence of tannins, which decrease
palatability and depressing of body weight gain. Baelum and Peterson (1964)
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found that the added tannin diet had a pronounced depressing effect on the
body weight gain of the chicks by about 6%.

These results agreed with those of Jumah et al. (1973) who found that
the body weight gain of broiler fed diets with 5, 10 or 15% DSM were lower
than the control group. Similarly, Soliman (1996) noticed a decrease in
chicks fed §, 10 or 15% DSM and this decrease in body weight gain was
significant at 10 and 15% levels. El-Bogdady (1995) and Abd El-Galil et
al.(2005) recorded that live body weight and body weight gain decreased
with the inclusion of DSM at any levels in growing quail diets.

Age at Sexual Maturity

Age at sexual maturity ranged from 49.20 to 47.55 day, showing that
DSM levels in laying quail diets did not affect this trait as shown in table (2).
Level of 20% DSM was recorded early sexual maturity in comparition to the
other groups.

The early sexual maturity in level of 20% DSM may be due to the
effect of steroid hormone. Rizk (1986) reported that date seeds contained
estrone hormone (estrone has estrogenic activates) at the rate of 1.9 mg/kg.
Jaccoby et al.(1992) indicated that estradiol hormone (estradiol has
estrogenic activates) could early sexual maturity when given to White
Leghorn pullets.

TABLE (2). Effect of feeding different levels of date stone meal on

the productive performance (mean 1 SE) of laying quail.

Ytems Levels of date stone meal Si
Control (0) 10 % 15 % 20 % g
Initial live body 115.4946.53 | 112.38£6.91 | 118.88+8.22 | 116.1948.40
r_WCight (g ns
fv‘:i*;h‘t‘l;b"dy 250.83+4.56" | 245.75+5.93% | 241.65+8.51°| 230.7+10.12° |
5 N — 1
live body weight 135.3443.55° | 133.3743.51° [122.7745.21%| 114.5148.35
| change (g) = *
Age at sexual 492040.11 | 49.1540.13 | 47.980.14 | 47.5510.16
maturity/ bird/day ns
| First egg weight (g) 11.4040.05° | 11.29+0.03" | 10.6140.05 | 10.10+0.04" | *
Egg weight (g) 11.3540.11* | 11.0310.10° | 10.1040.15" | 9.0520.17" | *
Eggnumber/bird /day | ¢ 6340000 | 0.6320.01° | 061:004" | 0.59%006" | ,
Egg mass (g)/birdiday 5 151005 | 695:006° | 6.16£0.09" | 5.342017° |
Feed intake (2)/ bird/day | g 5340 150 | 28.6440.12* | 26.4040.11" | 24.66:0.13" |
Feed conversion ratio 4.094005" | 4124007 | 429:006" | 4.6240.08" | ,
Morality rate %. 0.00 0.00 0.00 0.00
Hatchability % 80.1245.82 | 80.4145.77 | 78.51£8.05 | 77.01£10.23 xﬂ

*b. Means within the same row showing different letters are significantly different.
Sig.=Significance, *=(P<0.05), ns=not significant.
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Weight of First Egg

Results on first egg weight recorded a decrease (P<0.05) among
groups. It was noticed that there was a decrease in weight of first egg with
the increase of DSM % in the diets. It is worthy noting that feeding quail on
20 % DSM recorded lower values that may be attributed to early sexual
maturity compared to other experimental groups (Table 2).

Egg Weight

Egg weight during the whole experimental period of laying quail
showed linear decrease (P<0.05) with increasing DSM levels. It is worth
noting that substitution of diet by 20 % DSM decreased (P<0.05) egg weight
by 17.95 % and 20.26% compared to that of the 10 % DSM and the control
group, respectively, while this decrease by 2.82 % between 10 % DSM and
the control group one (Table 2). The reduction in egg weight may be
attributed to the decrease in feed intake and digestibility of dietary nutrient

This relationship between egg weight (EW) and dietary DSM levels
could be defined by the following regression equation:

EW =11.64-0.11 X
r’ = 0.85, (P<0.05).
Where: X = level of date stone meal.

This result agreed with those of Vandepopuliere er al. (1995) who
found a decrease in egg production and egg weight of laying quail fed diets
containing 10 % and 15 % DSM. Abd El-Rahman et al. (1999) noticed a
large drop in egg production of laying hens with 13% DSM.

Moreover, Hermes and Al-Homidan (2004) reported that laying hen
fed 10 % DSM recorded lower reduction in egg weight as compared with
those fed 15 % DSM. El-Bogdady (1995) reported that incorporation of
DSM up to 12 % in the diet of laying quail had no effect in reducing egg
weight. ’

Egg Number and Egg Mass

Results in table (2) indicate that egg number and egg mass during
the whole experimental period significantly varied (P<0.05) among
experimental groups. It is worthy noting that egg number decreased with
increasing levels of DSM in diet, this may be due to the differences in sexual
maturity. It is clear that substitution of diet by 15 or 20 % DSM decreased
egg number by 3.17 or 6.35 than that of the control group, respectively,
while the egg number was similar in quail receiving 10 % and the contro}
group.

Regression equation were obtained for egg number (En) as affected by
DSM level as in the following equation:

En =0.63-0.001 X
¥ = 0.75, (P<0.05).
Where: X = level of date stone meal
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Egg mass has a gradual decrease in quail fed diets containing DSM
level as compared with the control. It is clear that substitution of diet by 20
% DSM decreased egg mass by 23.17 % or 25.31% lower than that of 10 %
DSM or the control group, respectively, while the decreased was only 2.80
% between 10% DSM and the control group.

The relationship between egg mass (Em) and DSM levels could be
defined by the following regression equation:

Em=739-0.09X
r* = 0.83, (P<0.05).
Where: X = level of date stone meal

A large drop that was noticed in egg number and egg mass of 20 %
DSM level may be due to decreased in feed intake and the effect of steroid
hormone. Hamra (1978) and Rizk (1986) reported that date seeds contained
estrone hormone at the rate of 1.9 mg/kg. Moreover, EL-brody (1987)
reported that estrone has estrogenic activates, synthesis and release of
hormones are creating ways of negative or positive feed back mechanism
when increase of estrone hormone in large doses, it resulted an action to
inhibition of synthesis and reduced FSH and LH, respectively, leading to
atrophy of the ovary and inhibition of ovulation.

This result agrees with the finding of Abd El-Rahman et al.(1999)
who reported that the DSM up to 10 % in laying hen diets had no significant
effect on egg number and egg weight. El-Bogdady (1995) noticed no
significant difference in egg number and egg weight up to 12 % DSM in
laying. Vandepopuliere ef al.(1995) obtained a non significant decrease in
egg number of laying quail after incorporation of DSM in quail diets up to
15 % level.

Feed Intake

Feed intake (g/day) during the whole experimental period was
decreased significantly (P<0.05) among the experimental groups. It is
worthy noting that feed intake decreased with increasing DSM level in the
diet from 0 to 20%. The DSM level of 20 % recorded the lowest one (Table
2).

It is clear that substitution of diet by 20 % DSM decreased feed intake
by 13.90 % or 15.63% than that of 10 % DSM or the control group,
respectively, while this decrease by 2.02 % between 10% and the control
group.

The relationship between feed intake (FT) and DSM levels could be
defined by the following regression equation:

FI1=29.80-0.23X
r* = 0.89, (P<0.05).
Where: X = level of date stone meal.

The decrease in FI may be due to the presence of tannins, which may

decrease palatability of feed. It may also be concluded that the 10% level

Egyptian J. Desert Res., 57, No.1 (2007)



UTILIZATION OF DATE STONE MEAL IN LAYING ............... 9

had a better palatability than other treatments of DSM. Attalla and Harraz
(1996) recorded that date seeds contained from 1.59-3.48 % tannins. Makkar
(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 aversion and reduced FI.

In accordance with the present data, El- Bogdady er al. (1995) found
that chicks of quail fed 10 and 15% DSM consumed less feed than the
control group. El-Kerdawy et al.(1998) recorded a non significant decrease
in FI in rabbits fed 5,10 and 15% DSM. Abd El-Fattah (1990) indicated that
average FI of ducklings receiving DSM was lower than that of the control
group.

In this study, it may also be concluded that the 10% level has a better
palatability than other levels of DSM.

Feed Conversion Ratio

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

It is clear that substitution of diet by increasing DSM level tend to
get worst of feed conversion ratio, the 10% DSM level was better than in
15% or 20% DSM. The improvement in feed conversion ratio of 10 % DSM
level may be due to its highest egg mass as compared to that of DSM levels
till 20%.

The relationship between feed conversion ratio (FCR) and DSM levels
were defined by the following regression equation:

FCR =4.01 +0.02 X
r* =0.74, (P<0.05).
Where: X = level of date stone meal

Similarly, Hermes and Al-Homidan (2004) found no negative effect
on daily FI of laying hens fed 5,10 or 15 % DSM and the best FCR was
detected with 10% DSM, while the worst FCR was found in birds fed higher
levels of DSM. However, Abd El-Rhman et.al.,(1999) have found that
incorporation of 13 % DSM in feeding laying hen decreased FI and FCR
significantly. El-Bogdady (1995) found that FCR was not affected after
using DSM till 12 % DSM in laying quail diet.

Hatchability

Results on hatchability percentage in the present study recorded a non-
significant difference among groups (Table 2). Similar results on laying
quail were recorded by El-Bogdady (1995) who observed no significant
effect of DSM levels till 12%.

Egg Quality Traits

The relationship between diets containing different levels of DSM and

egg quality in comparison with the control diet is shown in table (3).
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Data on egg weight, yolk, Yolk index and egg shape percentage were
significantly decreased by increasing DSM, while eggshell percentage
increased (P<0.05) by increasing DSM. On the other hand, albumen % and
shell thickness (mm) showed a non significant decrease among groups.

In agreement with the previous results, Hermes and Al-Homidan
(2004) found that the best egg componenis of laying hens were seen when
10% DSM was incorporated in diets. Radwan er al.{(1997) also found no
significant effect of DSM on egg quality measurements up to 30 % DSM in
diets of laying hen. Moreover, Abd El-Rahman et al.(1999) recorded no
significant effect on egg quality of laying hens after using different levels of
DSM till 13%.

Digestibility and Nutritive Values of The Experimental Diets

Digestion coefficients of nutrients content as affected by the different
levels of DSM are illustrated in table (4) and fig (1). Results indicate a
highly significant (P<0.01) decrease in digestibility coefficients of CP and
CF% by the increasing of DSM in the experimental diets. On the other hand,
significant differences (P<0.05) were noticed in digestibility of OM, EE and
NFE among the experimental diets.

TABLE (3). Egg quality (meantSE) as affected by date stone meal level

in laying quail diets.
Levels of date stone meal % [

Ttems " Conrol ©) 10 1s 20 Sig
Egg weight (g). 11.56+0.04" 11.2310.06" 10.75+0.09" 9.50+0.08"
Yolk % 31.1530.02° 31.1140.07° | 30.97+0.06™ | 30.8130.11°
Albumen % 55.46+0.05 55.2440.10 55.15£0.07 54.07+0.05 | ns.
Egg shell % 13.3940.07" 13.65£0.07" | 13.88+0.04" 14.12+0.03* *
Yolk index % 48.74+0.03" 48.0140.05" | 47.1220.06™ | 44.35+0.07" *
Ege shape % 78.98+0.01° 77.59+0.04" | 75.13£0.07" | 74.600.05" *
Shell thickness (mm) 0.24140.03 o.zssro.oz;l 0.23630.04 0.23230.03 ns_ |

“>Means within the same row showing different letlers are significantly different.

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

TABLE (4). Digestibility coefficients and nutritive values (mean+SE) of
experimental diets as affected by date stone meal level.

[ Levels of date stone meal % | Sig
Items | Control (0) | 10 i 15 1 20
Apparent digestion coefficients %

[ OM 80.50+1.22° 70.8241.28¢ 76.83+1.67" 73.58+2.04" *
cp 81.98+1.20° 78.15+1 49° 75204251 70.1243.63" ok
CF 24.8611.04 19.5241.06™ 15.66+1.07" 13.21%1.10° ok
EE 86.63+1.82 £7.04+0.90" 88.2410.85" 89.11+0.79% *
NFE 87.80+1.10° | 85.97+0.60° 84.0120.51™" 81.32+41.20" | * _j
Nutritive values
DCP% 16.57+0.30" 1574+ 042" 15.16 030" 14.99+0.90™ ok
TDN% 64.86+1.20" 62.0642.01° 60.86%1.75™ 58.82+1.95" *
ME
(kcal/kg) 2724+12.20" 2607413 50" 255616.57" 2470+20.80" *

a.b,
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Fig.(1): Digestion cofficients of experimental diets of
quail fed diets containing different levels of DSM

Regarding the nutritive values, it is clear that DCP, TDN % and ME
(kcal/kg) of the experimental diets were significantly decreased with
increasing DSM up to 20%. 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 quail fed DSM.

The reduction in digestibility and nutritive values of the experimental
diets may be attributed to lignin and tannin content of DSM, Ibrahim (1998)
estimated fiber fractions in DSM as 42.30, 60.97,18.67, 29.31 and 12.99%
for acid detergent fibers, neutral detergent fibers, hemicellulose, cellulose
and lignin, respectively.

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. Awad (2005) recorded
that DSM contained 5.1% tannins. Such tannins are naturally occurring as
polyphenolic compounds and from 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 et al., 1974) and metabolizable energy of
diet (Gous et al.,1982).

Economic Efficiency of Feed

Results of economic efficiency for laying quail diets containing DSM
are presented in table (5) and fig (2).

Data indicate that increasing DSM levels in diets of quail decreased
cost of kg feed where 20% DSM recorded the lowest price followed by 15
and 10% DSM.
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TABLE (5). Economic efficiency as affected by date stone meal level in
laying quail diets.

Levels of date stone meal
Traits C"("‘)‘)“’l 10% | 15% | 20%
Feed conversion ratio 4.09 4.12 4.29 4.62
Cost of kg feed (L.E.) 1.38 1.36 1.34 1.30
Feed cost of kg egg (L.E.) 5.64 5.60 5.75 6.01
Market price of one kg egg (L.E.) 10.00 10.00 10.00 10.00
Net return (L.E.) 436 4.40 425 3.99
Economic efficiency of feed 77.30 78.57 73.91 66.39
Relative economic efficiency 100 101.64 95.61 85.89
80 | ] 1.4
1138
o 75 -
2 c>\ L 136 AO‘D m
g O L =
g ‘E 70 | 1134 2 <
8.2 | 23
m % 1132 O &
65 i
: 1.3
60 P U e e+ e e, PR ‘ 128
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—&—cf —o—Ee |
Fig.(2). Economic efficiency (Ee) of feed % and cost
of kg feed (cf ) of different levels of DSM by laying
quail

It was noticed that 10 % DSM group showed the best net return as
well as the highest value of economic efficiency among experimental
groups. It recorded the highest economic efficiency, this is due to decrease in
feed cost of kg egg and because of its feed conversion ratio was the best,
while 20% DSM recorded the lowest net return and economic efficiency.

CONCLUSION

From the nutritional and economic efficiency points of view, the use
of 10% level of DSM as feed resource for laying quail was superior and did
not cause any adverse effect on their productive performance.
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