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ABSTRACT

Twenty Finn-Ossimi crossbred male lambs with an average live body weight
(14.50 Kg) were randomly assigned into five nutritional groups (each of 4 animals) to
receive one of five complete mixed rations containing different percentages of dried
bakery by-products (DBP) instead of ground yellow corn as unconventional energetic
source. Experimental animals were allotted to one of the following rations in a
fattening trial for 124 days; R1 : yellow corn 50% and 0 % bakery by-products (control
ration), Rz : yellow corn 37.5 % and 12.5% DBP, Rs : yellow corn 25% and 25% DBP,
R4 : yellow corn 12.5% and 37.5% DBP and Rs : yellow corn 0% and 50% DBP. A
digestibility and nitrogen balance trial were conducted to evaluate the nutritive values
of the experimental rations. The effects of these rations on males fattening
performance, rumen fluid parameters and economic efficiency were also investigated.
Results obtained showed that:

1- Unconventional energetic sources showed higher (P<0.05) effect on most of
digestibilities coefficients of nutrients.

2- No significant differences in dry matter intake were observed, however, Rs recorded
the higher intake value (1250 g/h/d) followed by R2 (1190 g/h/d), respectively.

3- Rs (100 % DBP substitute) showed higher (P<0.05) TDN % and DCP % values
followed by Rs and R4, respectively.

4- Dried bakery by-products indicated similar positive effects on improving live body
weight gain of the experimental animals, and without significant differences among
them.

5- Ruminal pH, NH3-N and TVFA’'s concentration had in general the normal
distribution curve, since they increased at 3 hrs after feeding then decreased at 6
hrs later.

6- Dried bakery by products showed (P<0.05) effects on pH, NH3-N and TVFA’s
concentrations in ruminal fluid. However, the control ration in general showed
lower NHs-N and TVFA’s concentrations in comparison with the other
experimental rations. On the contrary, the control ration recorded relatively higher
pH value in compare with the other tested rations.

7- Ra, (37.5 % DBP) was the most efficient feed utilization group among the different
DBP groups, while Rs, (50 % DBP) was the most economic one.

8- On the contrary, the control group was the most efficient feed utilization group in

different feed terms.

INTRODUCTION

Lake of energy concentrates has emphasized the need for new sources
of energy to minimize this lake on one hand, and partially spare imported
yellow corn grains on the other hand. This can be achieve by using some
energy by-products such as poultry fat (grease) or bakery by-products, which
are potential sources of valuable nutrients of energy (Salama et al., 1996).
Also, in the last few years, the world have unstable petrol price which are
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reflected on grains price because of when the price of the petrol is high, corn
grains was used to produce ethanol as an alternative car fuel.

Using bakery by-products, often (biscuit, also had high fat content) is a
cheaper source of energy compared with corn grains. And although, dried
bakery by-product (DBP) is often fed to farm livestock, little pertinent research
is found in literature. Limited information has been reported on poultry
(Arrington, 1965; Potter et al.,, 1971), swine (Arrington, 1965; Kornegay,
1974), cattle (Arrington, 1965; Kirk and Peacock, 1969) and sheep (Helal et
al., 1998).

Consequently, knowledge of the composition of DBP fed to livestock is
becoming more important and is necessary to use DBP more efficiently in
animal diets. The variability in chemical composition of DBP was recently
shown to be significant (Belyea et al., 1989; Arosemena et al., 1995), and
methods to incorporate variable DBP into ration formula for economic
evaluation are developed (St. Pierre and Harvey, 1986 a and b; Johnson et
al., 1994). The use of rates of digestion and passage to calculate discount
values for net energy in ruminant feeds (Van Soest and Fox, 1992) requires
accurate estimates of these kinetic parameters and knowledge of factors that
may affect these estimates.

The main objective of the present study was to evaluate the nutritive
value of dried bakery by—products (DBP) as an energy source substitutes in
sheep rations at different levels and its impact on crossbred male lambs daily
gains, feed intakes, efficiency of feed utilization, nutrients digestibility, rumen
parameters and economic efficiency for such rations.

MATERIALS AND METHODS

This experiment was conducted at the Experimental Animal Farm
belongs to Faculty of Agriculture, Al-Azhar University for 124 days feeding
period. Twenty crossbred local male lambs with an average live body weight
(14.5 Kg) and 3 months age were randomly assigned into five nutritional
treatments (each of 4 animals) to receive one of the experimental rations
(Table 1). Animals were offered their diets ad lib, according to NRC
requirements (1985) twice daily in two equal parts at 8.00 am and 5.00 pm.
The amount of rations offered was adjusted every 2 weeks to ensure that
rations were in excess of the voluntary intakes of the animals, while water
and salt blocks were freely available to animals all the daytime.

Five experimental rations based mainly on yellow corn and biscuit
residuals as (dried bakery by-product, DBP) different energy sources were
tested in the study. The ingredients and chemical analysis of the
experimental rations are presented in Table (1 and 2).
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Table (1): Composition of the tested rations used in the fattening trial.

Orts were weighed every day before morning meal during the
experimental period. Feed intakes were daily recorded, meanwhile, daily
body weight gains were measured biweekly and feed conversions (kg feed
intake/kg gain) were calculated. The cost of the experimental rations was also
calculated according to the current market price for different feedstuffs in
(2012).

Before initiating the fattening trial, digestibility trials were conducted
(4 animals/ group), according to Abou Akkadda and EI-Shazly (1958) to
evaluate experimental rations nutrients digestibility and rations feeding
values.

Samples of feedstuffs ingredients, complete mixed rations, residues
and feces were analyzed for moisture, crude protein (CP), ether extract (EE),
crude fiber (CF), nitrogen free extract (NFE), ash and urinary nitrogen
according to A.O.A.C. ( 1990).

Rumen fluid samples were taken individually from three animals per
each treatment at the end of field study, before feeding, and at 3 and 6 hrs
after feeding using a stomach tube technique. The ruminal pH was measured
immediately using the Orion 680 digital pH meter. Ammonia N concentrations
were determined according to the method of Conway (1957), while TVFA’s
concentrations were determined by steam distillation method as mentioned
by Eadie et al. (1967).

Statistical analysis:

Data were analyzed using the general linear models procedure
adopted by SAS (2009). Difference between means were tested for
significancy, using multiple range test, according to Duncan (1955). Analysis
of variance of repeated measurement and least square means were applied
using the following statistical model:

Yu=p+Ti+Rs+Ej
Where :

Y3 = the observation of the parameter measured

58



Salama, R. et al.

i =overall means

Ti = the effect of dietary treatment
R; = the effect of replication

Eiy = the random error term

RESULTS AND DISCUSSION

Chemical composition of experimental rations:

The chemical composition of the experimental rations is presented in
Table (2). The chemical composition of the experimental rations showed
almost similar DM content and OM contents.

Rations had almost the similar chemical composition, however,
rations contained dried bakery by-products (DBP) i.e. (2-5) showed relatively
higher fat contents in compare with the control. Crude fiber values ranged
between 6.27 to 10.01 % (Table 2) in an ascending order with the ratio of
corn grains in the rations.

Table (2): Proximate chemical analysis and nutritive values of the
experimental rations containing bakery by-products.

Rations Chemical composition, % DM N. values
DM | OM | CP | CE | EE | NFE | Ash | TDN DCP

RI 7530 0.43°
o, 90.40 | 92.01 | 1150 | 10.01 | 6.1 | 64.40 | 7.99 |30 43
d b

R2 90.30 | 92.45 | 1210 | 878 | 6.24 | 65.33 | 7.55 | 528 9.73
b b

R3 90.81 | 93.26 | 12.30 | 7.56 | 6.36 | 67.04 | 6.74 | ;86 9.69
bc a

R4 91.12 | 92.09 | 12.45 | 655 | 6.56 | 66.53 | 7.91 |0 01| 10.48
a a

R5 91.42 | 92.81 | 13.00 | 627 | 6.7 | 66.84 | 7.19 | /617 10.82

a,b,c and d means with different letters in the same column are significantly (p< 0.05)
different.

NFE values ranged between 64.40 to 67.04 %. It was of great
interest to note that NFE in different experimental rations tended to increase
with the higher portion of DBP included in the ration.

According to Champe and Church (1980) dried by-product is a
variable mixture made up of surplus and unsaleable materials, collected from
bakeries and other food processing plants. Such mixture is usually composed
of about 10-12 % CP, 8 to 15 % EE and low levels of ash and fibers, the rest
is starch and sugars. On the other hand, Arosemena et al. (1995) pointed out
to considerable differences in bakery waste composition from corresponding
values previously reported in the literature (NRC, 1999).

As a general conclusion incorporation of (DBP) in the ration in an
ascending order, led to increase rations DM ,OM, CP,EE and NFE, and this
result may be attributed to the proximate chemical composition of (DBP)
which is relatively rich in such nutrients. On contrast, CF content for different
experimental rations tended to decrease with the higher inclusion of DBP and
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the lower proportions of corn grains. Ash content for different experimental
rations tented to have almost similar values and ranged between 6.74% for
R3 to as high as 7.99% for R1.

According to Kwak and Kang (2006), chemical composition of DBP was
89 % DM; 98 % OM; 9.5 % CP; 9.3 % EE; 1.3 % CF and 2 % ash.

The bakery by-product normally collected, ground, mixed and dried to a
(DM) content of 90% or more. The mixture is usually composed of about 10
to 14 % (CP), 8 to 15% (EE) and low levels of ash and fiber; the most of the
rest are starch and sugars (Helal et al., 1998).

Digestibility coefficients and nutritive values of the different experimental
rations.

Results of nutrients digestibility (Table 3) showed significant differences
(p<0.05) among different rations in all criteria. Dry matter digestibility showed
significant differences (P<0.05) among the different experimental rations.
Highest (P<0.05) DM digestibility coefficient was shown by lambs fed ration
based mainly on 100% bakery by-products (Rs) and the higher digestibility
coefficient values for different feed nutrients. On the other side, Rz (12.5 %
DBP) recorded the lowest (p<0.05) DM digestibility value.

Similar results were obtained by Afzalzadeh et al. (2007), who pointed
out to higher (p<0.05) DM degradability and digestibility values of the bakery
waste (DBW) in compare with barley grains; (86.8 % vs. 77.1 % and 78.8 %
vs. 74.6 %, respectively). This may be attributed to the high soluble material
of bakery waste; about 85 % of DBW was degraded within 24 hrs.

The same trend was also observed for OM digestibility. However, Rs
recorded the highest (p<0.05) OM digestibility value. It was of interest to note
that, including bakery by products improved (p<0.0) OM digestibility for
rations in compare with the control group.

As for CP digestibility, values obtained pointed out to (p<0.05)
differences among groups in favor of diets containing higher percentages of
bakery by-products, while the highest (CP) digestibilities (p<0.05) were
shown by lambs fed diet contained either 75% bakery by-product (R4) or
(100% bakery by-product, Rs) i.e. (84.24%) and (83.23%), but without
significant difference between them and R1 and Rz. The lowest (P<0.05) CP
digestibility value (78.78 %) was obtained by lambs fed diet contained 50%
bakery by-product (R3).

CF digestibilities indicated significant (P<0.05) differences among
groups, while Rs (100% bakery by-products) showed also the highest CF
digestibility, while the lowest (p<0.05) CF digestibility was detected with the
control group (R1). Improvement in CF digestibilities with more bakery by
products incorporated into the diets may be due to higher soluble
carbohydrates and sugars, provided through such energy source or due to
the lower fiber content of DBP (Table 2).
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Table (3): Digestion coefficients and nutritive values of the experimental
rations containing bakery by-products.

R1
Item (control) Re Rs Ra Rs
DM intake g/h/d
1021.6 1189.9 1250.0 1173.3 1167.70
+172.30 +45.50 +5.80 +6.50 +0.030
Digestibility Coeff.%
DM 69.47 bc 67.13¢ 70.27° 69.25b¢ 73.742
+0.14 +1.11 +0.85 +0.40 +0.90
oM 75.85° 72.97° 76.67° 76.65° 79.562
+0.30 +.80 +0.85 +0.55 +0.99
82.032° 80.39% 78.78° 84.242 83.232
cpP +.2.40 +1.60 +1.80 +.81 +0.26
CE 52.86° 54.36° 56.292 56.25% 60.432
+3.66 +2.12 +1.60 +3.40 +1.30
EE 72.81° 75.763¢ 73.68b¢ 77.08% 78.502
+0.62 +0.13 +1.09 +2.12 +0.18
NEE 78.80° 72.94° 81.582 80.08° 84.582
+0.20 +0.90 +0.90 +1.30 +1.23
Nutritive Values (%)
TDN 75.30¢d 73.28¢ 77.66% 76.91b¢ 79.612
+0.30 +0.67 +0. 86 +0.34 +0.86
9.43° 9.73° 9.69° 10.482 10.822
DCP +0.28 +0.20 +0.22 +0.10 +0.03
. 7.992 7.543 8.022 7.33b 7.36°
C/P ratio +0.27 0.23 0.10 0,04 +0.06

a, b, c and d, means with different letters in the same row are significantly ( p < 0.05)
different.

As for (EE) digestibility, values obtained pointed out to (p<0.05)
differences among groups in favor of the experimental groups which
containing the bakery-by product. In contrast, the lowest (p<0.05) EE
digestibility was detected with the control group. Such result may be related
to source of energy incorporated onto rations formula i.e. biscuits and bread
by-product which are rich in their fat contents.

Highest (P<0.05) digestibility coefficient value of nitrogen free extract
(NFE) was shown by lambs fed the fifth diet (100% bakery by-product) and
without significant difference with Rs. Such higher NFE digestibility values
may be attributed to source of energy used, being nonstructural
carbohydrates i.e. 50 and 100 % biscuits, respectively.

El-Mahallawi (2009) found that the higher (P<0.05) digestibility
coefficient value of nitrogen free extract (NFE) was shown by lambs fed the
control diet (100 % corn grains) and without significant difference with Ra
(100 % DBP).

According to Champe and Church (1980), utilization of bakery waste at
20 and 40 % of sheep ration led to increase (p<0.05) rations digestibility.

Feeding values of the experimental rations expressed in terms of TDN
and DCP are presented in (Table 3). Highest TDN value was observed with
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diet contained 100% bakery by product, (79.61%) followed by Rs and Ras
which contained 50 and 75% bakery by-product, but without significant
differences between them. While the lowest TDN value was recorded by the
diet contained 25% bakery by-product (Rz) and the control group (73.28%
and 75.30%, respectively). Similar results were reported by El-Mahallawi
(2009) who pointed out to, higher TDN values for different rations containing
bakery by products as an energetic source.

As for DCP value; Rs and R4 rations recorded higher values in
comparison with the other experimental rations, (10.82 and 10.48%),
respectively. The lowest DCP value (9.43%) was observed with the control
diet. The high DCP content of both of Rs and R4 diets may be related to its
higher DBP content i.e. 37.5 and 50%, respectively (Table 1) or/and its high
CP content i.e. 12.45 and 13%, (Table 2), besides the higher (P< 0.05)
digestibility of such rations (Table 3).

Nitrogen utilization:

Results obtained in (Table 4) indicated significant differences among
different groups in different nitrogen balance (NB) criteria, except ND and NB.
As for NI, Rs and Rs groups consumed the higher (P< 0.05) daily N value
(24.60 and 24.47 g/h/d respectively). While the lowest (P<0.05) NI was
shown by R: diets (18.80 g/h/d). Both of Rz and R4 showed an intermediate
values i.e. 23.04 and 23.37 g/h/d, respectively.

As for ND, Rs lambs digested more dietary N compared with different
groups, while the control group recorded the lowest insignificant ND values
i.e. (15.65 g/h/d). The lower ND by the control lambs may be referred to its
lower NI for such ration (18.80 g/d/h, Table 4).

As for excreted fecal N, Rs recorded higher excretion. 5.22 g/h/d and
without significant difference with Rz (4.54 g/h/d). The control group excreted
lower (P<0.05) fecal N value (3.14g/h/d). Urinary excreted N exhibited
significant differences among different experimental groups. Higher (P<0.05)
excreted urinary N value were recorded by R4 (7.07 ml/h/day). Both of R2,
R3 and R5 had almost similar urinary N values (3.72, 3.74 and 3.40 ml/h/day,
respectively) and without significant differences among them. The lower
urinary N value was detected with the control group. It was of interest to note
that there were higher fecal and urinary N excretion for those lambs
consumed higher NI, but lower one with the lower NI (control). This evidence
may suggested that: (1) Incorporation of DBP in the experimental rations led
to increase rations CP content, (Table 2). (2) Such higher N content due to
DBP inclusion was more excess than the daily lambs requirements. (3) That
excessive dietary N content might be excreted in both feces and urine to
maintain normal and positive N balance for growing lambs.
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Table (4): Nitrogen balance of different experimental rations containing

bakery by—products.

Item R
(control) R2 R3 R4 Rs

Utilization of dietary N (g/h/d)
Nitrogen intake 18.80° 23.0220 24.602 23.37% 24.472
NI +3.16 +0.88 +0.12 +0.13 +0.003
Fecal N 3.14¢ 4.542b 5.222 3.68¢b¢ 4.1bc
EN +0.12 +0.55 +0.42 +0.21 +0.06
Urinary N 2.35b 3.72% 3.74% 7.072 3.40°
UN +0.58 +0.88 +0.1.2 +1.80 +0.01
N digested 15.65 18.49 19.38 19.68 20.37
ND +3.05 +0.33 +0.53 +0.08 +0.06
Nitrogen balance 13.31 14.77 15.64 12.61 16.98
NB +2.81 +0.55 +0.67 +1.74 +0.58

69.932 64.682° 63.662° 53.86° 69.362
NB/N'- % +3.38 +4.88 +3.04 +7.14 +0.23

84.802 80.13% 81.172 64.21° 83.322
NB/ND' % +3.13 +4.43 +5.70 +9.10 +.02

a,b and c means with different letters in the same row are significantly (p<0.05) different.

As for NB, it was evident that, all experimental rations showed positive
NB, however, Rs retained more insignificant dietary N values (16.98 g / h /d).
Both of R2 & Rs lambs ranked second (14.77 and 15.64 g/h/d) and were
higher than the control group. R4 lambs group indicated the lower
insignificant NB (12.61 g / h /d). Similar results were reported by El-
Mabhallawi (2009). However, NB values reported herein are higher than those
obtained by El-Mahallwi (2009), which might be referred to age of lambs used
by the worker (12 months old) and heavier final market weight 65 kg on the
average. A stage of life cycle which are mainly characterized by complete
muscular growth and lower daily N retention.

Nitrogen balance / NI, % showed (P<0.05) differences among groups in
favor of R1and R5 due to either their lower NI or lower excreted N.

NB / ND, % revealed similar trends, as Ri followed by Rs showed the
higher (P<0.05) percentages in this criterion, but without significant
differences with Rz and Rz, lambs of R4 recorded the lower percentage value
(64.21 %).

Effect of experimental rations on some ruminal parameters:

The effect of experimental rations on some ruminal liquior parameters
are shown in (Table 5).
pH value:

pH values showed significant differences (P<0.05) among different
nutritional groups at different measuring times. However, pH values at 0 time
indicated, in general lower (p<0.05) values and increased (p< 0.05) at 3 hrs
post feeding and tended to decrease again, at 6 hrs post feeding.

Data presented in (Table 5) pointed out to significant differences
(p<0.05) among different experimental groups as a general evidence.
However, both of the control group (R1 and 100% corn grains) and Rs (100%
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DBP) indicted higher (p<0.05) values in compare with the other experimental
rations (combined mixed energy sources).

It was also noticeable that, pH values as a general means tended to
increase linearly (p<0.05) as the incorporated proportion of DBP in the ration
increased i.e. (25, 50, 75 and 100 % DBP). Values were 6.32, 6.34, 6.38 and
6.57 respectively.

The lower ruminal pH values for Rz, Rs and R4 (25, 50 and 75% bakery
by-product) might be due to the highly fermentable carbohydrate in such
rations (starch and sugars) which led to decrease the ruminal pH.

NHs-N (mg/100 ml):

Data presented in (Table 5) indicated significant differences (p<0.05)
among different experimental groups before feeding. NHz-N at 0 time; ranged
between 24.86 for Rz to 40.80 mg/ 100 ml. for Rs. At 3 hrs after feeding,
different experimental groups showed higher (p<0.05) NH3-N values and
ranged between 36.06 mg/100 ml. for the control group (Ri) to as high as
57.06 mg/100ml. for Rs (50% corn grains and 50 % DBP).

Table (5): Effect of experimental rations on some ruminal parameters.

sampling
Item time R1 R> R3 R4 Rs Means
(control) SE
(hours)

6.428

0 6.60 610 | 636 | 646 | 656 | oo

T 7.2647

z 3 7.70 746 | 690 | 700 | 726 | [
5.67C

6 5.66 540 | 576 | 566 | 586 | Jouc

Means 6.65° | 632° | 634> | 6.38% | 6572 | 545
SE +0.169 | +0.169 | +0.169 | +0.169 | +0.169 | +0.98
C

- 0 2669 | 24.86 | 2556 | 2966 | 408 | 2357

£ +1.62
<8 49,56
23 3 3606 | 539 | 57.06 | 4830 | 525 | %0
zg 34.92°
£ 6 3356 | 2866 | 336 | 3956 | 39.2 | Si.
Means 32.20c | 35.81° | 38.74% | 30.18% | 44.172 | 38.02
SE +363 | +3.63 | +3.63 | +3.63 | *+3.63 | +2.98
- 28.90C
£ 0 31.00 | 3550 | 28.00 | 2326 | 26.76 | >0
Q A
T 3 3900 | 4350 | 35.76 | 42.26 | 38.00 | 3270
>3 +0.97
[ B

£ 34.70

E 6 3150 | 3576 | 34.26 | 39.00 | 3300 | S0
Means 33.83° | 38.25% | 32.68> | 34.84% | 32.50 | 34.448
SE +217 | #2147 | 217 | 217 | 217 | #1.25

a, b and ¢ means with different small letters in the same row are significantly (p<o.05)
different, while different capital letters in the same column indicated significancy at
(p<0.05) .
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At 6 hrs after feeding, different experimental groups tended to have
lower NHs-N concentrations (34.92 mg/100ml on the average), but higher
than the corresponding values at 0 time. The lower or higher (p<0.05) ruminal
NHs-N values may be related to the synthesized microbial protein in the
rumen and both the two values were greatly affected by nitrogen intake level
and its source. It was of great interest to note that ruminal NHs-N
concentration showed lower (p< 0.05) value (32.20 mg/100ml), for R1 group
(100% corn grains), and tended to increase (p<0.05) linearly as the
proportion of corn grains in the ration decreased.

This result may lead to suggest that corn grains as a highly fermentable
carbohydrate source was intensively utilized by ruminal microorganisms to
synthesis more microbial protein, hence led to decrease NHs-N appearance
in rumen liquor. And as the proportion of such fermentable carbohydrates in
the ration (corn grains) decreased i.e. (rations from 2-5) the amount of
ruminal microbial NH3-N synthesized tended to be decrease and that
detected in rumen liquor was apparently increased (p<0.05), as it becomes
more excess and capable to be synthesized and withdrawn by ruminal
microflora.

In general, NHs-N concentrations indicated significant differences
among different experimental groups at different measuring times, tended to
show a normal distribution curve. Higher (P<0.05) value (44.17 mg /100 ml)
was detected with Rs diet, but lower (P<0.05) one (32.20 mg /100 ml) with Ry
(100 % corn grains). Different (DBP) incorporation in the experimental rations
(from 2-5) led to increase ruminal NHs-N value, suggesting lower microbial
protein synthesis in compare with the control ration (100 % corn grains).

Many different studies pointed out to an appropriate microbial protein
synthesis in condition of; an abundant NHs-N release accompanied with an
abundance of highly soluble carbohydrates. Such above results regarding
ruminal NHs-N concentrations might lead to suggest also that fat and oil
included in DBP manufacture led to inhibit to somehow the available
fermentable carbohydrate needed by ruminal microorganisms to synthesis
the microbial protein. Hence, rations contained higher proportion of DBP
tended to exhibit higher ruminal unsynthesised NHz-N, indicating higher
apparent ammonia values.

Total VFA's concentrations (meq / 100 ml):

Data presented in (Table 5) indicated significant differences (P<0.05)
among different experimental groups in TVFA's concentration, at different
measuring times.

However, different groups tended to have lower TVFA's concentration at
0 time (before feeding) which tended to increase at 3 hrs post feeding and to
decline again at 6 hrs post feeding. While Rz recorded the highest value
(38.25 meq / 100 ml) followed by R4 (34.84 meq /100 ml), but without
significant difference between them. While Ri, Rs and Rs diets ranked
second, and without significant differences with Ra.

The higher significant and/or insignificant TVFA's values recorded by
DBP groups in the present study in compare with the control group, might be
referred to the higher soluble sugars in bakery wastes, which might in turn
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lead to significant differences in volatile fatty acids synthesis by ruminal
microorganisms. Similar results were reported by Afzalzadeh et al. (2007).
Growth performance of Finn-Ossimi crossbred male lambs fed different
dietary energy sources.

Data presented in (Table 6) showed growth performance of Finn—Ossimi
crossbred male lambs fed the different experimental ration.

As shown, there were insignificant differences among different
experimental groups neither in final live body weight nor in total body weight
gain (kg). The similar trend was also noticed in different daily gain terms in
(gm); however, both of R1 and Ra indicated relatively higher daily gains i.e.
202 g/h/d. While Rz group recorded the lower insignificant gain (181 g/ h/
day). Such results may pointed out to; 1- satisfied performance of the local
fattened male lambs at such age (3-7 months age); 2- an appropriate ration
formula which led to satisfy growing lambs daily requirements, 3- the
importance of bakery by products as unconventional energy source might
performed to corn grains in covering fattened male lambs daily energy
requirements, but at more economic price. As shown in (Table 6), growth rate
for different DBP didn't differ significantly from that of the corresponding
control one. Results of feed intake for different experimental groups indicated
also insignificant intake values in term of DMI/h/day , however , Rs recorded
higher insignificant intake value (1250 g/h/ day and 22% higher than that of
the control group intake ).

Feed intake for different experimental groups in term of TDN, indicated
significant differences among groups. Rs and Rs recorded higher (p<0.05)
TDNI/h/ day. This result might be referred to either the higher DMI of the
ration (Rs) or to the higher TDN value of ration Rs (79.61 % TDN, Table 3).

As for DCPI /h /day, significant differences were detected among
groups. Both of R4 and Rs indicated higher (p<0.05) DCPI/h/day (122.9 and
127 g/h/day, respectively). This result might be also referred to the higher
DCP content of such rations, (Table3) i.e.10.48 and 10.82 % DCP,
respectively.

Feed conversion for different experimental groups as a good indicator to
animal performance indicated insignificant differences among groups as kg
DMI/ kg gain. Feed conversion ratio ranged between 5.06 for R1 to 6.57 DMI /
kg gain for R2.
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Table (6): Means + SE body weight gain, feed intake, feed conversion
and economic efficiency for crossbred local male lambs
during the field study.

Item | Rt | R | Rs | Ra | Rs
Av. b w gain + SE
. 14.25 14.5 14.25 14.5 14.5
Av. Initial B.W (kg) +0.75 +1.50 +1.30 +1.55 +1.19
. 39.25 37.00 38.75 39.50 39.25
Av. Final B.W (kg) +2.25 +3.00 +0.95 +2.33 +2.09
. 25.00 22.50 24.50 25.00 24.75
Total B.W. gain (Kg) +1.73 171 +.86 +2.27 +1.40
. . 202 181 198 202 200
Daily gain (g) +13.96 +13.77 +6.98 +18.23 +11.10
175 155 172 172 171
Growth rate (%)* +10.65 +10.53 211 +25.03 +14.15
100 89 101 102 100
Growth rate/ control +0.07 +7.12 +13.63 +16.62 +11.73
Daily feed intake +SE
1022 1190 1250 1173 1177
DMI, g/h/d +172 +45.50 +5.80 +6.50 +0.30
100 116 122 115 115
DM /control +0 | #1567 | 643 | +12.19 | %0
769° | 872% | 970 902> | 937°
TDNI, g/h/d +1.90 +4.25 538 +2.07 5,27
96° | 1158° | 121° | 122.9° | 127°
DCPI, g/h/d +1.70 +1.37 +1.37 +0.62 +0.80
Feed conversion (FC) + SE
. 5.06 6.57 6.32 5.81 5.89
DMi/kg gain (kg) £0.00 | +39 +.39 +14 | +0.52
kg DMi/kg gain | 100 129 124 115 116
EC/ control +0.00 +14.40 +6.43 +7.19 +6.85
. 3.80¢ 4.822 4.902 4.47° 4.69°
TDNI/kg gain(kg) +0.26 +.29 +0.11 | +0.42 | +0.34
. A77¢ .6392 .6112 .6082 .6362
DCPI/kg gain(g) +3.43 | #3.92 +1.41 +5.87 | +4.76
Economical efficiency+ SE
. 9.192b 11.332 10.51abc 8.950¢ 8.53°¢
Feed cost /kg gain (LE) +0.74 +0.80 +0.28 0.39 +0.65
. 18.81% | 16.67° | 17.49%¢ | 19.05® | 19.47°
Net profit (LE)™ 07 | 4080 | 028 | #0.39 | 05

a,b,c and d means with different superscripts in the same row are significantly (p<0.05)
different

*Growth rate%=total BW gain (kg) /Initial LBW (kg) x100

**Selling market price in 2011= 28 L.E /kg live body weight.

However, different feed conversion ratios for different experimental
groups were more satisfying from the nutritional and economic point of view.
And as general evidence, most of bakery by-products groups exhibited an
equal or might have more efficient feed utilization values in compare with the
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control group (Ry); a result which might favored DBP to substitute corn grains
as a comparable substitute energy source, but at more economic feed costs.

Feed conversion in terms of TDNI and DCPI /kg gain , was shown to
differ significantly among groups ,and the significant difference in feed
utilization in such terms might be referred to the nutritive value of the ration,
not more.

Reverse results were reported by Guiroy et al. (2000), who found that
incorporation of bread by-products at 55 % of the diet (substituted for 75 % of
corn) significantly improved feed efficiency by 8.1 % although ADG was not
statistically affected. Similarly, Milton and Brandt (1994), pointed out to linear
depression in DM intake without differences in ADG when corn was replaced
with dried bakery product (0, 15 and 30 % replacement of corn).

Such contrary results with that recorded herein our study might be
attributed to the considerable differences in such variable by-product, animal
species (poultry, pigs, sheep, cattle, etc...), finishing stage and percent of
ration substitution.

Economic efficiency for different experimental groups differed
significantly in terms of feed cost and net profit value / group. And in different
cases and as a general evidence, bakery by-products groups were more
economic or/and indicated comparable or higher net profit values in compare
with the control group one, (9.19 LE / kg feed cost and 18.81 LE net profit
value). On contrast, lambs of Rz recorded the lower daily gain (181 g/h/day),
the poorest feed conversion ratio, the higher (p<0.05) feed cost and the lower
net profit value (16.67 LE / kg gain) and without significant difference with
both of (R1 & R3) groups, respectively.

On the light of the present results, it could be recommended to incorporate
DBP in lambs fattening rations up to 100% as a complete replacement of
yellow corn; and for more economic substitution.

In corporation of DBP in fattening rations of the ruminants might contribute
to the marginal field of ruminants energy resources and spare corn grains to
more necessities i.e. human feeding and poultry nutrition.
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