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ABSTRACT

Twenty one growing Baiady lambs with an average live body weight of 25.8 kg
and about 6 months old were used to siudy the effect of partial substitution of corn
grains by dried sugar beet pulp on their growth performance. Dried beet pulp was
integrated into lambs’ rations at levels of 50% and 75% of corn grains on DM basis.
Lambs received one of the foilowing experimental diets: 1) concentrate mixture 1 (CM
1) + berseem hay (BH). 2) CM 2 + BH. and 3) CM 3 + BH. Concentrate mixture was
fed at 60% of DM required while BH ad. Lib in all treatments. Three digestibility trials
using three lambs of each group were carried out to determine nutrients digestibility
and nutritive values of the experimental rations. Data obtained showed that dried
sugar beet pulp (DSBP) was higher in CF content than corn grains (19.88 vs. 4.59%)
and ash content {4.16 vs. 1.85%). While NFE and CP content of corn grains were
higher than that of DSBP (79.36 and 9.51 vs. 64.43 and 9.37% respectively). Apart
from CP and EE digestibilities, the highest nutrients digeslibility was recorded with
lambs fed ration 2 followed by those fed rations 1 and 3. Crude protein digeslibility of
ration 1 was the highest compared by those of rations 2 and 3. However, the
differences among rations were not significant (P>0.05). The TDN of ration 3 was
significantly (P<0.05) tower than ration 2. There is no significant difference among
experimental ration regarding OCP%. DMI by lambs fed controf ration was similar to
those fed ration 2 {1120 vs. 1127 g/ day respectively), while it was slightly higher than
that intake by lambs fed ration 3 (1120 vs. 1087 gfday). Average daily gain was
153.57, 160.71 and 164.23 g/ day for lambs fed rations 1, 2 and 3, respectively. The
results showed that integration of DSBP inlo tambs’ rations at 50 or 75% of corn grain
improved feed conversion expressed as kg DM, TON or OCP per kg gain. Feeding
costs were 4.92, 449 and 4.15 LE/ kg gain for lambs fed rations 1, 2 and 3,
respechvely.

From the data obtained here it can be concluded that dried sugar beet pulp
can be used as a good source of energy for growing lambs. it can be also used
successfully as a substitution of corn grains at replacement rates of 50 or 75% of cormn
grains dry matter
Keywords: Corn grains, sugar beet pulp, growth performance, lambs, digestibility.

INTRODUCTION

Sugar beet pulp is the rermaining residue after extraction of sugar from
sugar beet tubers. A high proportion of beet pulp is dried and frequentiy beet
molasses is added to it before drying (pelting). it s characterized by high
crude fiber content (17 - 22%) and low protein content (8.00 ~ 11.00%)
{Bhattacharya and Sleiman 1971, NRC, 1989, Abdelhamid, 1992; Eweedah
et al. 1998, Bistanji et al., 2000 and Ali et al., 2000). The crude fiber is quite
digestible, may be because its lignin'content is low (El-Ashry et al., 2000, and
Eweedah 2001 and Saleh et al, 2001). On the other hand, some workers
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treated sugar beet pulp with urea to raise it's CP content before integration
into sheep rations {Abdelhamid, 1992 Eweedah et al. 1999 and El-Badawi ef
al, 2001). Previous studies indicated that sugar beet pulp provides as much
energy as com grains when fed in amounts up to 75% of total ration DM
Bhattacharya and Sleiman (1971), Bhattacharya and Lubbadah (1971) and
with dairy cows, Bhattacharya et al, (1975), Saleh et al, (2001) and
Eweedah (2001) with sheep.

This work was designed fo study the effect of partial replacement of
corn grains by dried sugar beet pulp on growing lambs’ growth performance,
nutrients digestibility and economic impact.

MATERIALS AND METHODS

This work.was started at the beginning of May 2001 tifl the end of
August 2001. Twenty one growing Balady fambs of an average weight of 25.8
kg and about 6 months old were divided into three similar experimental
groups (7 lambs each) to study the effect of partial substitution of corn grains
by dried sugar beet pulp on their growth performance. Dried beet pulp was
integrated into lambs’ rations at 50% and 75% of corn grains on DM basis.
Lambs were group fed according lo their average live body weight one of the
following experimental diets: -

1) CM 1+ BH. (Control ration).
2} CM2+BH.
3) CM3+BH.

Concentrate mixture was fed at 60% of DM required and BH was
offered ad. Lib in all treatments. CM 1 consists of 80% corn grains, 10%
soybean meal and 10% linseed rreal, CM 2 consists of 40% corn grains, 40%
DSBP, 10% soybean meal and 10% linseed meal, and CM 3 consists of 20%
corn grains, 60% DSBP, 10% soybean meal and 10% linseed meal. Water
and mineral blocks were available infree amounts. Lambs were housed in
open-sheds with free access to water, mineral blocks and feed. Feed was
offered near to the theoretical requirements of the lambs calculated from
expected gain {200g/ day) according to NRC (1985). Lambs were treated
against internal parasites then weighed at the beginning of the trial and at
biweekly interval thereafter. The amount of CM was adjusted biweekly
according to body weight changes for each group.

By the end of experimental period, three digestibility trials using three
lambs of each group were carried out to determine nutrients digestibility and
nutritive values of the experimental rations. Each digestibility trial lasted 17
days: the first 10 days were for adaptation with the metabolic cages followed
by 7 days for faeces collection. Total faeces were collected and weighed.
Representative samples of Taeces (about 10% of fresh faeces), feed
ingredients and concentrate mixtures were prepared for chemical analysis
according to A. O. A, C. (1990) procedures. ]

Data were statistically analyzed according to Steel and Torrie (1980).
Differences among means were tested for significance by Duncan’s multiple
range test (1955).
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RESULTS AND DISCUSSION

Chemical composition of feed ingredients is presented in Table {1).
Results recorded in this study are in agreement with those reported by
Eweedah el al, {1899), Ali et al., (2000), El-Ashry et al., (2000); Saleh ef af.,
(2001), (Talha 2001) and Talha et al., {2001). Data showed that, DSBP is
higher in CF content than corn grains (19.88 vs. 4.59%) and ash content
{4.16 vs. 1.95%). On the other hand NFE and CP content of corn grain is
higher than that of DSBP (79.36 and 9.51 vs. 64.43 and 9.37% respectively).

As a result of chemical composition of feed ingredients CF and ash
content of concentrate mixtures increased and NFE decreased while CP
content was similar by increasing DSBP proportion in the mixture (Table 2).
Calculated chemical composition of the tested rations followed the same
trend of concentrate mixtures.

Table (1): Chemical composition of feed ingredients

Item DM Composition of DM {%)
% oM CcP EE "~ CF [ NFE | Ash
Corn graing 89.57 198.05 | 951 {459 {459 7936 ! 195 |
Sugar beet pulp 9206 19584 | 937 | 2.16 [19.88 (6443 | 416
Soybean meal 89.73 196.94 [4728 | 527 | 735 [37.04 { 3.086
Linseed meal 92.75 183.29 [{31.70 1 7565 1 9.95 13409 | 1671 |
Berseem hay 88.10 18768 [14.30 | 263 |3086 {3989 1 1232 |

Table (2): Chemical composition of concentrates mixtures and
calculated composition of the tested rations.
DM Composition of DM (%)

item % | OM | CP_| EE | CF | NFE [ Ash
CM 1 8840 | 97.46 | 16.75 1.26 3.85 756 2.54
CM 2 90.03 { 96.59 | 16.75 1.51 977 | 68.56 3.41
CM3 90.88 | 96.02 | 16.84 1.80 12.33 ] 65.05 3.98
Rations™ Calcutated chemical composition of tested rations (%)
Ration 1 8828 | 93.56 [ 1551 1.81 14.63 | 61.61 6.44
Ration 2 89.29 1 93.08 | 15.78 1.95 18.09 | 57.26 6.92
Ration 3 89.77 | 92.75 | 1584 2.13 19.61 | 5517 7.25

* Rations were fed during the feeding and digestibiity trials.

Data regarding nutrients digestibility are recorded in Table (3). Apart
from CP and EE digestibilities, highest nutrients digestibility was recorded
with lambs fed ration 2 followed by those fed rations 1 and 3, respectively.
Crude protein digestibility of ration 1 was the highest compared by those of
rations 2 and 3. However, the differences among the three experimental
rations were not significant {P>0.058). These results could be atiributed to the
similarity of crude protein content of the three experimental rations and
consequently CP intake. Similar results have been reported when DSBP
replaced corn grains (Saleh et al, 2001) or commercial concentrate mixture
(El-Badawi et al, 2001) in lambs’ rations at 50% replacement rate. While the
differences were significance at 100% replacement rate. Crude fiber
digesubility increased by the addition of DSBP in the rations. Highest CF
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digestibility was recorded with lambs fd ration 2 followed by those fed ration
3 however differences were insignificant (P>0.05) while both of them were
significantly {P<0.05) higher than ration 1. Similar results have been reported
by Mahmoud et al. (1998), Mohsen el af. (1999), El-Badawi ot al. (2001) and
Saleh et al (2001). These resuits might be due to the high CF digestibility of
sugar beet pulp (El-Badawi et af., 2001) and/ or low lignin content (El-Ashry
et al,, 2000 and Saleh et al,, 2001).

Nutritive values of the experimental rations expressed as TDN and
DCP are presented in Table (3). Data showed that TDN values of ration 3
was significantly (P<0.05) lower than ration 2. The higher TDN values of
ration 2 and 1 might be due to high DM, CP, EE and NFE digestbilities of
these rations than those of ration 3. Similar trend has been reported by
Eweedah et al,, (1899). On the other hand there are no significant differences
among experimental rations with regard to DCP%. The values followed the
same trend of CP digestibility in the three rations.

Tabie (3): Mean values of nutrlents digestibility and feeding values of
the experimental rations.

ttem Treatments| p.i.on 4 J Ration2 | Ration3| SE
No. of animals 3 { 3 3
DMtlagI headi day 440 440 440
CcM 560 680 680
Total 1100 1120 1120
% DMI of hay from total DMi|  40.00 39.29 39.29
Total DMI as % of LBW 2.50 2.49 2.49
Nugiﬁnts digestivility. % £3.84 64.71 6221b | 0.41
3.0%4d . -] . N
oM 66.22 b 67.48a | 6556b| 032
cP 71.06 69.02 6874 | 062
EE 58.40 52.21 4832 | 215
NFE £8.32 b 7054a | 6826b| 041
CF 5319 b 5810a | 57.25a| 090
Nutritive values, % €3.27 3b 64.09 6241 0.28
o a . a . .
DCP 11.02 10.89 1089 | 0.01

a, b, Means at the same row with different superscripts are significantly different at
{P«<0.05).

Data in Table (4) showed that daily DM! by lambs fed the controt ration
was similar to the intake by those fed ration 2 (1120 vs. 1127 g/ day,
respectively), but it was slightly higher than the intake by lambs fed ration 3
(1120 vs, 1087 g/day). Many studies reported that feeding DSBP as a
substitution of corn or commercial concentrate mixture up to replacement rate
of 75% did not significantly (P>0.05) affect DMI {Mahmoud et al., 1998; Saleh
et al., 2001 and El-Badawi et 6/., 2001). i

Average daily gain (ADG) was 153.57, 160.71 and 164.23 g/ day for
lambs fed the experimental rations 1, 2 and 3, respectively. Lambs fed rations
containing either 50 or 75% [DSBP grew faster than those fed the control
ration without significant differences (P>0.05) among the three groups. These
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results might be explained by the results obtained from DM, TDN and DCP
intake (since intake was nearly similar among all groups) and partiaily
nutrients digestibility.

The results showed that integration of DSBP into lambs' rations at 50
or 75% of corn grains improved feed conversion expressed as kg DM, TDN
or DCP per kg gain (Tabie 4). A similar trend has been reported by Ali et al,
(2000) and Saleh et al., (2001).

Table {4): Mean values of growth performance and the feeding cost per
kg gain for local lambs fed the experimental rations during
the entire experimental period®.

Experimental rations*
ftems i i W] SE
No. of animals 7 7 7 -
Entire period {days) 120 120 120 -
Initial LBW (kg) 25.86 25.86 25.71 1.19
Final LBW (kg) 44 29 4514 4543 1.71
Total gain (kg) 18.43 19.28 19.72 -
ADG (g) 153.57 160.71 164,23 8.04
Daily DMI/ head: \
BH (g) 425 419 373 -
CM(g) 695 708 714 -
Total (g} 1120 1127 1087 -
TDN (9) 708.6 722.3 687.4 .
DCP (g) 123.4 122.7 118.4 -
\% DMI of hay from totaf DMI | 37.9 37.2 34.31 ;
|Feed conversion Kg/ kg gain:
DM 7.29 7.01 6.62 -
TON 4.61 4.49 4.19 -
DCP 0.80 0.76 0.72
Economical evajuation
Daily feeding cost, LE/ head 0.76 0.72 0.68 J
Feed cost, LE/ kg gain L 492 449 | 415 J
* Lambs were group fed.

Economic evaluation: Calculation of feeding cost based on the following
prices of feed ingredients (LE/ kg): YC 0.60, DSBP 0.50, SBM 1.15, LSM
0.90, BH 0.45. Feeding costs were 4.92, 4.49 and 4.15 LE/ kg gain for lambs
fed experimental rations 1, 2 and 3, respectively. Feeding cost of kg gain was
lower for lambs fed rations 2 and 3 by 8.74% and 15.65% compared with
jambs fed the control ration, respectively.

CONCLUSION

From data obtained here it can be conciuded that dried sugar beet
pulp can be used as a good source of energy for growing fambs. It can be
also used successfully as a substitutien of corn grains at replacement rates of
50 or 75% of corn grains dry matter.
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