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SUMMARY

Eighteen, five months old (Ossimi x Rahmani) male lambs weighting 20.80+2.60 kg
were randomly blocked by weight into three equal groups (I, IT and IIf). 3% Ureated-
unmolassed dry sugar beet pulp (USBP} was included fo replace (w/w) common feed
mixture based on grains and grain by products at 0, 50 and 100% to feed animals in groups
I, i1 and TH, respectively, Experimental mixtures were fed individually at 4% of body
weight once daily and one kg/head of chopped fresh berseem (Trifolium alexandrinum) was
offered daily after four hours of the morning meal. The feeding experiment was extended
for 24 successive weeks. Feed intake and body weight were weekly and bi-weekly recorded,
respectively. Three digestibility and N-balance trials were conducted on three animals of
each group at the end of the experiment.

The chemical composition of feed mixtures indicated that as the level of USBP
increased CF% increcased and EE% decreased, while other nutrients showed comparable
values in the different mixtures. Daily DM intake (P<0.01) declined on feed mixture
containing 100% USBP (group I}, while DM intake on the feed mixture containing 50%
USBP was normal and similar to that of the control ration. Digestion coefficients for CP and
EE were (P<0.01) [ower on 100% USBP ration but the CF digestibility was (P<0.01) higher
on both rations contatning either 50 or 100% USBP. Values of TDN% were comparable
among experimental rations, while DCP% (P<0.01) decreased on ration containing 100%
USBP. Apparent dietary N utilization (P<0.03) improved on 50% USBP ration in
comparison with control (23.21% VS. 18.61%). In the contrast, N utilization sharply
declined to 8.31% on the ration containing 100% USBP. Average daily gain (ADG)
improved by 30% on 350% USBP ration in comparison with control (188.5 vs. 145.4 g/d),
meanwhile ADG (P<0.01) extremely declined to 64.32 g/d on 100% USBP ration due 1o
lower DMI. Feed conversion in terms of kg DM or TDN per Kg gain was (P<0.05) better
with feeding 50% USBP ration than that of control (0% USBP). While both ADG and feed
conversion were significantly (P<0.01) deteriorated by feeding for sheep with 100% USBP
ration.

In conclusion, dried unmolassed — sugar beet pulp supplemented with 3% urea at 50%
replacement (w/w) of the common feed mixture is highly advisable in the practical feeding
of growing sheep. It is worth saying that, feeding 100% USBP ration could be associated
with adverse nutritional results due to its limitative effect on feed intake of sheep.
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INTRODUCTION

Beet pulp is the residue left from
ground sugar beet after sugar extraction.
This residue is comprising 6% of the total
fresh weight of harvesied sugar beet
(Kjaergaard, 1984). Since 1982, there has
been a developing tendency -in Egypt to
increase the sugar production from beet.
The annual amounts of sugar beet pulp as
a result were increased from 3.700 tons in
‘year 1982 to a nearly 170.000 tons in year
2000 (Statistics = of El-Delta Sugar
Company, 2000). Sugar beet pulp (SBP)
is available in the local market in a dry
unmoliassed cubes. {10% DM) and itis
usually used as an energy source feed-
stuff for ruminants.

It was stated in previous studies that
the chemical composition of the dried
SBP is ranging 83.80-92.49% for dry
matter (DM), 9.33 - 10.71 % for crude
pretein (CP), 0.10 - 2.40% for ether
extract {EE), 18.40-22.37% for crude
fiber (CF), 59.34-65.69% for nitrogen free
extract (NFE) and 3.25-6.67% for ash on
DM basis (Woodman and Calton, 1928;
Bhattacharya and Sleiman, 1971; Castle,
1972; Kelly, 1983; NRC, 1989; Mansfield
et al., 1994; Maareck, 1997 and El-
Badawi, 1999). Several authors concluded
that although approx. 85% of the
nitrogenous substances of dried SBP are
presented in the form of true protein, its
digestibility is lower than that of maize or
barley grains (Boucque er al., 1976).
Moreover, the CF content of beet pulp is
considerably high and the contents of fast
fermentable carbohydrates and ether
extract are much lower than those of high
energy grains (Castle er al, 1981 and
Haaksma, 1982). Even though, the early
work of McCready (1966) illustrated that
beet pulp contains in average 76% of its
dry weight as carbohydrates in the form
of homo and hetero polymers, where
cellulose and pectin fractions are
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comprising 50% of SBP dry weight. The

cellulose fraction of SBP is almost
amorphous and easily hydrolizable
(Kjaergaard, 1984) and pectins are not

covalently linked to a lignified matrix, so
it could be a valuable source of readily
fermentable carbohydrate to enhance
rumen microbes biosynthesis (Metwally
and Stern, 1989). The unique chemical
structure of beet pulp as a high fibrous-
high energy feed-stuff was administered
in feed mixtures to substitute grains
{barley, maize or oat) for feeding small or
large ruminants. The TDN value of dry
unmolassed beet pulp was reported to
range 68-74% and the ME wvalue
estimated on sheep was 2.99 Mcalkg
(Boucque et al., 1976; Crawshaw, 1990
and Mandebvue and Galbrait, 1999). The
nutritive value of kg SBP was reported to
equal 0.8 kg of corn or 0.9 kg of barley
{Kelly, 1983). However, in most studies
the replacement level in grains with SBP
was between 50 to 75% of the feed
mixture.

This study was designed to investigate
the ‘nutritional effects of partial or
complete replacement of common feed
mixture (based on grains and grain by
products) by ureated-sugar beet pulp on
feed utilization and weight gain of local
growing sheep.

MATERIALS AND METHODS

Eighteen cross-bred (Ossimi x
Rahmani) male lambs aged five months
old weighed in average 20.80+ 260 kg
were randomly blocked by weight in three
equal groups 1, I and IIl. Experimental
animals were housed in three separate
shaded pens fitted with wooden barriers to
facilitate individual feeding and watering.
Ureated unmolassed-dry sugar beet pulp
(USBP) was weekly prepared by spraying
a solution of 30g urea dissolved in 100 ml
water per kg of beet pulp. Three feed
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mixtures containing 0, 50 and 100%
{w/w) USBP in replacement of common
concentrate feed mixture (15.20% CP on
DM basis) were formulated to be fed
groups [, II and III, respectively.
Experimental mixtures in mash were
offered at 4% of body weight once daily
on 800 am. while chopped fresh
berseem (Trifolium alexandrinum) fed at
one kg/head was offered after four hours
of the morning meal. The feeding
experiment extended for 24 successive
weeks. Feed consumption and feed
refusals were weekly recorded. Offered
amounts of feed mixtures were bi-weekly
adjusted according to changes of body
weight. Drinking water was freely
available. Animals were weighed bi-
weekly. At the end of the feeding period,
three digestjbility and WN-balance trials
were carried out on three animals of each
group io evaluate nutrient digestibility
and dietary N utilization. Each trial lasted
15 days, preliminary and collection
periods lasted for {0 and 5 days,
respectively. Chemical composition of
feeds, faeces and urinaty nitrogen was
determined according to A.Q.A.C, (1990).
Collected data for measured parameters
were statistically analyzed applying the
one way analysis of variance by using the
General Linear Models Procedure adapted
by SAS (1988) for PC computers.
Significant means were separated using

the 1.S.D. test according to Duncan
(1953),
RESULTS AND DISCUSSION

The  chemical composition of

experimental feed mixtures given in Table
(2), indicated that the CF content was
increased and EE content decreased by
increasing the replacement level of USBP
in the feed mixture, however CP and NFE
contents were similar in all mixtures,
Mean daily amounts of offered, refused
and consumed feeds by animals in
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experimental groups are given in Table
(3). It was clear that animals of group III
(100% USBP) refused to eat 28.3 % of
the total offered DM and their daily DM
intake was 2.830% of body weight over the
whole feeding period. Daily DM intake
per 100 kg body weight with advancing
feeding period is shown in Figl. It was
obvious that animals fed on 100% USBP
ration could not consume more than 2.5%
DM of body weight during the first 12
weeks, however, the daily DMI gradually
increased and reached nearly 3% of body
weight during the last 12 weeks of the
feeding period. The daily DMI of the
other two groups (I and II) was nearly
simifar, while a slightly lower
consumption was experienced on ration
containing 50% USBP than control during
the first 6 weeks ofthe experiment. The
present results are pointing out that
complete replacement of common feed
mixture with 3%  ureated-SBP
significantly (P<0.01) decreased the daily
DM intake, while such depressive effect
was not emerged clearly by feeding USBP
at 50% replacement level in the feed
mixture. Meanwhile, it seemns that feeding
USBP even at the lower inclusion level
(50%) needed an adapiation period of 6
weeks to get animals to reach into a
steady-state feeding status.

The present results concemning the
effect of the feeding SBP on DM intake
was confirmed by many studies.
Bhattacharya and Sleiman (i1971) found
no effect on DMI of wethers fed ration
contained 60% SBP in replacement of
maize. In another study Bhattacharya et
al. (1975) found that DM intake of sheep
decreased by 15% with increasing SBP in
ration from 45 to 90% in replacement of
barley. Similar conclusion was reached by
Mahmoud er al. (1998) that dried SBP
could be included in lambs finishing
rations to replace 50% of the dietary
energy source. Mandebvu and Galbraith
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(1999) found from their study on 48
(Suffolk x Mule) lambs fed rations
containing 23, 50, 75 and 100%
molassed-SBP with replacement of bariey
that DM intake decreased as the
replacement level with SBP. increased
more than 75% of the total ration. Mohsen
et gl (1999) advised that dried SBP could
replace 50% of the traditional concentrate
mixture in rations of Angora goat kids.

Although all of the previous studies
confirmed the depressive effect of SBP
and/for USBP on DM intake when
included more than 75% of the ration, non
of these studies gave reasons to explain
such criteria. Eventually, there are many
factors which could influence the
consumption of rations containing high
level of SBP like; daily feeding level,
length of feeding period, particle size of
SBP, rate of passage and degradation
kinetics, specific enzymatic activities in
the rumen, water absorption property of
dried SBP...etc. One or more of these
factors could be responsible for limiting
the consumption of SBP by different
types of ruminants.

Results of nutrient digestion and

nutritive values of experimental rations
are given in Table 4. There was an
obvious effect of USBP level on CP, EE
and CF digestibilities by sheep in
experimental groups. Crude protein
digestion coefficient (P<0.01) decreased
on ration containing 100% USBP, while
the difference in CP digestibility did not
attain any significancy with 50% USBP
ration in comparison with control. Ether
extract digestibility (P<0.01} decreased on
rations containing either 50 or 100%
USBP. Williams et al. (1987) on Friesian
bull calves, Thomas (1988) on finishing
cattle and Eweedah er al (1999) on
Merino lambs found that both CP and EE
digestibilities were significantly
decreased by feeding rations containing
SBP in replacement of grain or
concentrate mixture. In contrast, crude

104

fiber digestibility (P<0.01) improved with
including USBP at 50 or 100% in
experimental rations. Digestion
coefficients of CF were close to
corresponding values of NFE
digestibilities of rations containing 50 or
100% USBP (7490 vs. 78.79 for 50%
USBP and 74.53 vs 80.31 for 100%
USBP). In this context, Gihad er al,
(1989) reported that CF digestibility
(P<0.05). increased when concentrate’
mixture was completely replaced by
ureated-molassed SBP in rations of
growing sheep. Similar conclusion was
reported by Mansfield et al. (1994) who
stated that CF content of SBP could be
digested as efficently as NFE fraction in
rations of Holstein cows. The NFE
digestibility did not show any significant

differences among groups. "This is in
agreement with  the findings of
Bhattacharya and Sleiman (1971),

Bhattacharya et al. (1975), Mahmoud et
al. (1998} and Mohsen et al. (1999), who
reported that NFE digestibility was not
influenced by including SBP from 25 to
100% in sheep and goats rations.
Nutritive values of experimental rations in
terms of TDN % were insignificantly
higher for rations containing USBP (50 or
100%) than that of control. However, the
DCP% (P<0.01)  decreased  with
increasing USBP to replace 100% of
CFM. Nitrogen balance results shown in
Table (5) indicated that sheep fed 100%
USBP ration apparently retained less
{P<0.01) dietary N than those fed the
other two rations (0 or 30% USBP).
Faeca! N to urinary N ratio illustrated that
urinary N losses were lower on rations
containing either 50 or 100 % USBP than
control. Apparent N utilization (NB/NI X
100) significantly (P<0.05) improved on
ration with 50 % USBP, while the dietary
N utilization severely dropped (P<0.01)
on ration containing 100% USBP. Gihad
et al. (1989), Mandebvu and Galbraith
(1999) and Mohsen e al. (1999) found
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Table 1. Proportional replacement (w/w) of common feed mixture with ureated
sugar beet pulp in experimental feed mixtures.

Feed mixtures

ltem I(Control)  1I N
% on as fed basis
Common feed mixture (CFM)' 100 50 mem———
3% Ureated sugar beet pulp (USBP) ~ ---——- 50 100

i Commercial feed mixture consisting of (on as fed basis): 30% undecorticated cotton seed meal, 30%
yellow corn, 30% wheat bran, 7% cane — molasses, 2% lime stone and 1% sodium chloride.

Table 2. Chemical composition of experimental feeds.

Item DM - DM composition, %
% CP EE CF NFE Ash
100% CFM (I) 8861 1520 2.50 14.61 60.28 7.41
50% CFM + 50% USBP (1F) 89.30 15.26 1.82 17.08 5990 5.94
106 % USBP (111) 89.95 1530 1.40 19.68 -59.20 442
Berseem fodder 10.00 13.09 200 2476 43.09 17.06
Table 3. Mean daily amounts of offered, refused and consumed feeds by sheep in
experimental groups.
Experimental groups
Item _ I 11 I SE
(Control) (50% USBP) (100% USBP)
No. of animals 6 6 6
Mean body weight, (xSD)
Kg 34,17+7.88% 39.21+8.34° 27.90+8.13% 331*
kgW 7 14.08+2.42° 15.61£2.51° 12.06+2.59" 1.03*
Mean of daily feeds (DM basis),kg
Offered:
Feed mixture 1.198 1.348 0.984
Berseem 0.100 0.100 0.100
Refused:
Feed mixture 0.00 0.081 0.325
Berseem 0.00 0.00 0.00
Consumed:
Feed mixture 1.198 1.267 (.659
Berseem 0.100 0.100 0.100
Refused of offered feeds,% .00 5.5 28.3
DM intake, (xSD):
kg/d 1.30£0.27%  1.37£0.26 %" 0.76x0.11° 0.09%*
g/kgW'"* 91.3743.79™ 87.25+4.16" 63.63£4.64° 1,71%*
Kg per 100 kg body weight 3.8120.09%  3.50+0.17* 2.80+0.38% 0.10**
NS = non-significant difference. *P<0.08 * P < (.01

a,b means with different superseripts in the same row are different at P<0.05
A,B means with different seperscripts in the same row are different at P<0.01
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Table 4. Nutrient digestibility and nutritive values of experimental rations by sheep.

Experimental rations

Item I II i SE
(Control) _ {50% SBP)  (100% USBP) _
No. of animals 3 3 3
Mean body weight, kg 45.33 51.83 48.00
Mean daily DM intake, kg 1.71 1.82 . 129
DMI of body weight, % 3.77 349 2.69
Nutrient digestibility, %
oM 70.92 75.53 7439 1.51M8
CP 69.15% 65.747 52,985 1.77%+
EE 74.07% 55.00° 60.60° 2.12%*
CF 55.92° 74.90% 74.53% 2.77%*
NFE 75.07 78.79 80.31 1.31™
Nutritive value on DM basis (x8D),%
TDN 67.60+3.12  72.69+1.62 70.152.11 1377
DCP -~ 10.43£0.59%  9.99+0.20™ 7.98+0.445 0.27%*
NS = non-significant difference. ** P <0.01
a,b means with different superscripts in the same row are different at P<0.05
A,B means with different superscripts in the same row are different at P<0.01
Table 5. Nitrogen utilization of experimental rations by sheep.
Experimentai rations
Item [ IT I SE
(Control) (50% SBP) (100%USBP)
No. of animals E 3 3 3
Nitrogen intake (NI) ,g/d 41.18 47,74 3096
Faecal nitrogen  (FN) ,g/d 12.87 16.31 14.60
Digestible nitrogen (DN), g/d 28.31 3143 16.36
Urinary nitrogen (UN), g/d 20.58 S 2052 . 13.84
FN:UN ratio : 1:1.60 1:1.24 1:095
N-balance,g/d  (NB) ,g/d 7.67™ 11.12*% 2.56° 1.13%*
NB of NI, % (+SD) 18.615.12* 23.21+3.80™  8.31+1.24%  2.17%*
NS = non-significant difference. ** P<0.01

a,b means with different superscripts in the same row are different at P<0.05
A,B means with different superscripts in the same row are different at P<0.01

Table 6. Body weight gain and feed conversion of growing sheep fed on experimental

rations.
Experimental groups
Item 1 i1 171 SE
(Control) _ (50% USBP) (100% USBP)

Ne. of animals 6 6 6
Feeding period, week 24 24 24
Initial body weight, kg (SD)  23.15£6.27  23.12+564  22.15¢7.09  2.60™
Final body weight, kg (xSD)  47.58+9.64"" 54.83+920*  32.92+8.86%  2.38**
Average daily gain, g (:SD)  145.4322.10° 188.5%25.43% 64.32+£12.88°  8.50%*
Feed conversion, kg/kg gain (+SD):
DM 8.89+0.92%  7.23:0.82%"  11.97£1.38%  0.43**
TDN 6.0120.62%*  5.26+0.59%  8.39+£0.97*  0.30**

NS = non-significant difference. ** p<0.01

a,b means with different superscripts in the same row are different at P<0.05
A.B,C means with different superscripts in the same row are different at P<0.01
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that N utilization was increased in
sheep and goats by feeding rations
containing up to 50% SBP. Meanwhile,
the adverse effect of all SBP dietsonN
utilization had not been explained in the
previous studies. The reason might be,
that some specific enzymes are not
liberated in the rumen media to provide
sufficient yield of readily fermentable
carbohydrates for rumen microbes on
rations of high (100%) USBP, hence
lower N utilization could be expected.

Body weight of sheep in experimental
groups is given in Fig 2, and means of
daily gain and feed conversion are shown
in Table 6. It was clear that sheep fed on
50% USBP ration had the highest ADG,
while the lowest weight gain was
experienced on 100% USBP ration
mainly due to lower feed intake. Inclusion
of USBP at 50% to replace CFM
increased (P<0.05) ADG of sheep by
nearly 30% in comparison with the
control ration (188.5 vs. 145.4 g/d). Feed
conversion as kg DM or TDN/kg gain
was significantly (P<0.05) improved on
ration including 50% USBP in
comparison with control. However, feed
conversion was (P<0.0i) deteriorated
with feeding ration of 100% beet pulp.
These results are in agreement with the
finding of Bhattacharya et al. (1975) who
reported that growing fattening sheep fed
on diet contained 45% DSBP + 45% com
gained faster and required less feed per
unit of gain than those fed on either 90%
corn or 90% DSBP. Similar conclusion
was reported by Boucque et al. (1976)
who suggested that complete dry diets
50% SBP fed according to appetite
resulted in high animal performance and
high feed efficiency of young bulls.
Mandebvu and Galbraith (1999) added
that any limitation in growth performance
by lambs fed a diet containing 100%
molassed-SBP may be effectively
abolished by the replacement with bariey
at a substitution rate of 25% or greater.
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It could be concluded that, inclusion
of dried beet pulp supplemented with 3%
urea {(USBP) at 50% of the common feed
mixture is highly advisable to improve
weight gain and feed efficiency of
growing local sheep, However, the
complete replacement with USBP has an
adverse  nutritional effect on the
performance of growing sheep.
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