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SUMMARY

The main objectives of the present experiment were to investigate the effect of
biological treatments on chemical composition and utilizability of treated sugar beet pulp
(SBP) in sheep ration. Twenty crossbred Suffolk male lambs, 3 months old and mean
body weight 21.4 kg were distributed into four similar groups. The treated SBP was to
replace 0, 50. 75 or 100% of corn grain included in the concentrate feed mixture fed to
growing lamb groups T1, T2, T3 and T4 respectively. The experimental period lasted for
120 days.

Results indicated that DM, OM and CF digestibility values of T4 were significantly
highest, while highest NFE digestibility was that of T3. No significant differences were
recorded for CP or EE digestibility for different feeding treatments. Different lamb
groups showed positive nitrogen balance.

Tota! body gains, mean daily gains and DMI as well fed efficiency values were very
similar for different treatments. However the least feed cost’kg gain was that of lamb

treatment (4).

Keywords: sugar beet pulp, biological treatments, sheep, digestibility,

nitrogen balance, daily gain.

INTRODUCTION

There is a wide gap between the
available feed stuffs and farm animal
requirements in Egypt. This was
estimated shortage of 3.1 million tons of
TDN per year. Sugar beet pulp (SBP) is
a by-product remains after extraction of
sugar from sugar beet tubers (Talha et
al, 2002). This by-product has high

content of crude fiber (17-22%) and low
content of crude protein (8-11%)
{Bhattacharya and Sleiman, 1971;
Abdel-Hamid, 1992; Eweedah er aof,
1999 and Eweedah 2001). Also it
contents a high parentage of pectic
substance with high water holding
capacity, therefore animals fed high
quantity from beet pulp consumed more
water and conversely the rumen liquid,
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feed intake and rate of passage must be
reduced.

In Egypt, the annual production of
these residues was estimated to be more
than 170.000 tons in year 2000
{Statistics of Delta Sugar Company
2000)

Feeding is the most important cost
tem for livestock production which
epresents about 70% of the total suing
wroduction costs (Borhami and Yacout
2001).

The use of biologicaly treated SBP
specially combined trichoderma viride
nd saccharomyces cerevisiae) in goat
ations is usefu! and did not cause any
bnormal condition on rumen activity,
wver, kidney functions and animal
rerformance (Khorshed, 2000).

This study was conduted in order to
lteviate the negative infect of pectin
nd  evaluate the effect of combined
iological treatments (T. viride F-416)
nd S. Cerevisiae) of sugar beet pulp on
rowth performance and feeding costs
f growing lambs.

TATERIALS AND METHODS

This study was carried out at Ei-
jemmaiza  Experimental  Station,
\nimal Production Research Institute,
Ainistry of Agriculture, Egypt " to
ontinue the previous work included
iboratory and in vitro study to chose
1€ best combination of microorganisms
nd its best conditions affecting the
hemical composition and dry matter
isappearance of treated (SBP) (Fadel &/
£, 2005) In this regard, twenty
rowing crossbred lambs (averaged
'1.40 kg) were divided into 4 similar
roups (each group of 5 lambs) the
rowth trails lasted for 120 days. The
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experimental concentrate feed mixtures
are shown in Tables (1 and 2). The body
weight change was  individually
determined biweekly and feeding
rations of the experimental lambs were
changed every 2 weeks according to
body weight change according to in
NRC (1985) for sheep requirements.
Treated sugar beet pulp was offered to
fambs for 2 weeks as an adaptation
period before the beginning of the
growth trail. Fresh water was available
ali times for experimental animals. Feed
intake, daily weight gain, and feed
efficiency (feed/gain) wvalues were
calculated.

Four digestibility and N-balance
trials were carried out using mature
Ossimi rams aged 2.5-3 years old and
53 kg live body weight. The
experimental treatments were: T,
{(control), T,, T; and T,. The animals of
these groups received the experimental
feed mixture R, R;, R;, and R, (Table
2) respectively. The concentrate mixture
composed 70% of the daily ration, while
Berseem hay composed 30% on DM
basis.

Each trail lasted 27 days, 21 days as
a preimimary period and 6 days as a
collection period for feces, urine.
Chemical analysis, proximate analysis
for feed, feces and urine was carried out
according to A.O.A.C (1990). Rumen
liquor samples were taken at zero, 3,
and 6 hours post morning feeding,
Ruminal pH was measured using pH
meter, Ammonia nitrogen (NH;-N) was
determined according to  Conway
(1962), while samples for the
determination of volatile fatty acids
(TVFA’s) were stored at (-20°C) and
determined according to Abou-Akkada
and El-Shazly (1964). Volatile fatty
acids fractions were determined using
HPLC according to Bush er al. (1979).
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Table (1): Composition of experimental concentrate feed mixtures (kg/ton).

Ingredient Experimental concentrate mixtures
R1 R2 R3 R4
A) Feed ingredient
Yellow corn : 400 200 100 -
Treated sugar beet pulp - 200 300 400
Undecortecated cottonseed meal 80 65 65 55
Soybean meal 150 130 115 105
Wheat bran 270 305 320 340
Moufeid* 65 65 65 65
Calcium carbonate 20 20 20 20
Sodium chloride {(NaCL) I5 13 13 13
Sulfur - 2 2 2

* 91% molasses, 2.5% urea, 6.5% mineral and vitamins

Table (2): Chemical composition of experimental rations on DM basis.

ftems Rations %

R, Ry Rj Ry
DM 88.75 88.68 88.63 88.12
OM 89.81 90.37 90.21 90.07
CP 17.0 16.95 16.97 17.09
CF 14.78 16.99 20.13 23.35
EE 2.54 . 2.25 223 2.00
NFE 55.49 54.18 50.88 47.63
Ash 10.19 9.63 9.79 9.93
NDF 56.41 56.53 59.23 59.76
ADF 28.74 3347 34,49 39.60
Hemi-cell 27.67 23.06 24.74 20.16
Cellulose 24 .82 28.70 28.66 32.70
ADL 3.92 477 5.83 6.90
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All data were subjected to analysis
of variance using linear models (GLM)
producer of MSTAT (1987) as the
following model :-

Yy=p+T+e

Where Y, is the dependent variable, p:
is the overall mean, T;: is the effect of
treatment. ¢,;: is the residua! error,

RESULTS AND DISCUSSION

The data of chemical composition
of the control and treated sugar beet
pulp, are presented in Table (3). OM

content of treated SBP  with
Trichoderma viride F-416 and
Saceharomyces cerevisiae F-125

showed lower wvalues, of OM which
might be due to the inorganic matter
utilized by microorganisms (Zadrazii,
1980).

On the other hand, the CP and true
protein (TP} values were increased in
the biologically treated SBP {Table 3).
These results are in agreement with
those reported by Chawla and Kunda
(1985); Shoukry et al (1985); Gupta
and Langer (1988); Ali (1996); Gado
(1999). On the other hand a decrease in
hemi-cellulose, celluose, lignin and
pectin were recorded as a result of
biological treatment Table (3). CF
content was decreased in biologically
treated sugar beet pulp compared with
control SBP. These results agreed with
those obtained by Ali (1996); Abdel
Aziz er al (1997), Gado (1999), EI-
Ashry et al (2002); and Salem (2003).

This decrease may be due to the
fact  that fungus depends on
carbohydrates including CF as carbon
sources to grow pp and convert them
into microbial protein.
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Digestibility coefficients and nutritive
value:-

Data  conceming  digestibility
coefficients and nutritive values of the
different experimental rations are
presented in Table (4).

Data showed that group T4
recorded {P<0.05) the highest DM, OM
and CF digestibility compared to the
other treatments.

No significant differences were
found among the four experimental
groups in CP and EE digestibility fiber
fraction digestibility also tended to
increase with the treatment of T4 in
NDF, ADF, cellulose and ADL. The
mmprovement  in  fiber  fraction
digestibility as a result of biological
treatments may be due to the effect of
the cellulose enzyme of fungi, which
may be responsible for the stepwise
hydrolysis of cellulose to glucose.
Similar results were reported by Hanafy
(1997y who found that the NDF
digestibility increased (P<0.05) with
yeast culture supplementation than with
control.

In general T4 recorded the best
TDP compared to other treatments, This
may be attributed to better digestibility
results of most nutrients recorded by
this treatment.

Nitrogen balance:-

The data presented in Table (5)
clearly indicate that T3 showed the
highest value in nitrogen balance and
NB/NI. Similar trends were recorded by
Langer er al (1982), Ahuja er ol
(1986), Gupta and Langer (1988),
Bakshi and Langer (1991), El-Ashry er
al. {1997) and Salem (2003).
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Table (3): Effect of biological treatment on chemical composition of sugar beet pulp.

Items Untreated sugar beet pulp Treated sugar beet pulp
DM% 91.10 80.09
DM composition %e:

OM 94.37 91.26
Cp 8.78 20.1
TP 8.78 15.43
NPN - 4.67
EE 1.09 0.94
CF 26.78 23.46
NFE 57.72 46.76
Ash -5.63 8.74
Cell wall constituents %o:

NDF 62.40 50.04
ADF 276 23.60
Hemi-cellulose 348 26.44
Cellulose 24.70 21.65
ADL 290 1.95
Pectin 21.52 8.66
Afla-toxin Mic. G/kg 14.00 13.50

Table (4): Digestion coefficients and nutritive values of the experimental
rations (on DM basis).

Item Experimental rations

R1 R2 R3 R4
DMI (g/h/d) 1693 1693 1693 1693
Apparent digestibility, %
Dry matter 7266  71.14°  73.25% 75.12*
Organic matter 7407 7323% 7569 76.64"
Crude protein 76.34 73.69 75.23 79.32
Ether extract _ 77.59 71.32 72.89 73.07
Crude fiber 5832  57.01'  63.30° 75.61°
N-free extract 77.45™ 78.40™  80.82" 76.40°
Fiber fraction, %
NDF 69.42°  67.58" 72.76" 75.73°
ADF 56.08°  59.0° 71.61° 73.07*
Hemi-cellulose 83.07 79.72 74.32 80.71
Cellulose 51.12%  s54.17° 70.12° 69.95"
ADL 71.81°  63.01° 67.98° 79.70*
Nutritive value, %
Total digestible nutrients (TDN)  68.17 67.33 69.47 70.01
Digestible crude protein (DCP) 12.68 12.15 12.45 13.19

a, b, means in the same raw with different super script are significantly (P<0.05)
different. R1: Contrel ration, R2: 50% treated SBP, R3: 75% treated SBP and R4: 100%
treated SBP.

Each value is a mean of 3 samples from 3 animals
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Table (5): Effect of experimental treatments on nitrogen balance

Item Experimental rations
R1 R2 R3 R4
Live body weight Kg 54.67 51.00 54.67 51.00
Metabolic body size kg w*™ 20.1 15.08 201 19.08
N-intake
g'head 16.53 15.09 16.11 15.09
gkg LB.W 0.30 0.30 0.30 0.30
ghkg w*™ 0.82 0.79 0.80 0.79
N-excreted, g/d/h
1-In feces 3.91 3.97 3.99 312
2-In urine 8.76 8.65 7.35 9.05
Total N-excreted
g/head 12.67 12.62 11.34 12.17
gkg L.B.W 0.24 0.25 0.21 0.24
gkg w7 - 0.63 0.66 0.56 0.64
Nitrogen balance
g/head 3.86 248 4.77 2.89
gkg LB.W 0.07 0.05 0.08 0.06
grkg W' 0.19 0.13 0.24 0.15
NB/N! % 23.35 16.43 29.61 19.15

Each value is a mean of 3 samples from 3 animals

Table (6): Effect of experimental treatments and sampling time on rumen liquor

parameters.
Item Time of Experimental rations
sampling (hrs) Tl T2 T3 T4
NH3-N 0 19.60 21.00 19.60 20.53
(mg/100 m! 3 3033 37.33% 42.00" 45.73°
rumen liquor 6 26.13*  30.87° 27.53"° 37.33°
Mean 25.34% 2971 29.71% 34.53*
TVFA's 0 5.00° 4.50° 2.83° 3.33°
(meq/100 ml 3 9.08" 9.92° 7.08° 747°
rumen liquor 6 8.17* 833" 6.00° 6.17°
Mean C7410 7.57° 5.30° 5.68°
Rumen pH 0 7.38%® 729" 737" 748°
3 6.39° 645" 6.18° 6.21°
6 6.84 6.56 6.51 6.67
Mean 6.87 6.56 6.69 6.78

ib,...Means in the same raw with different super script are significantly (P<0.05)
different.

Each value is a mean of 3 samples from 3 animals
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Rumen activity:-

Results in Table (6} showed that the
inclusion of biologically treated sugar
beet pulp in growing lambs diets
resulted higher mean  NH3-N
concentration values compared with
those fed the control ration. The present
results are in agreement with those of
(Khorshid, 2000).

In this respect, NH3-N
concentration was found to be the
highest with T4. 1t might be an increase
in rumen liquor protein degradation
with  ration contained increasing
percentage of biologically treated sugar
beet pulp. There were significant
(P<0.05) differences among sampling
times. The highest value was recorded
at 3 hrs after morning feeding,

It is clear from the results presented
in Table (6) that NH3-N concentrations
were increased by 50, 75 and 110%
compared to control with increasing the
time from 0 to 3 hr after morning
feeding for T2, T3 and T4 respectively.

Smith er al (1980) attributed the
increase in ammonia-nitrogen
concentration in the rumen media ether
to reduced ammonia-nitrogen
absorption by rumen epithelium or to a
decrease in the efficiency of microbial
protein synthesis. )

Reddy er al. (1989) reported the
peak concentration of ammonia-
nitrogen at 3 hrs after feeding. This may
due to the degradation of protein and
hydrolysis of NPN substances,

Ruminal TVFA’'s values are
presented in Table (6) analysis of
variance showed thatTl and T2 had
(P<0.05) higher values of TVFA’s at 0,
3 and 6 hours sampling time compared
with T3 and T4. This reduction in the
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concentrations of TVFA’s as a result of
decreasing corn grain levels in the
tested rations may be attributed to the
high concentration of  soluble
carbohydrates in yellow com grains
compared to corresponding soluble and
insoluble carbohydrates in biologically
treated sugar beet pulp. In other words
T1, T2, T3 and T4 showed a significant
increased with increasing the time from
0to 3 hr.

A significant increases of ruminal
TVFASs’ concentration were reported by
Saleh et al. (2001) and Eweedah (2001)
with rations contained 50% replacement
of corn. El Badawi ef al. {2003) found a
significant  increase in  TVFA’s
concentration when the level of non
treated SBP was increased from 25 to
50% replacing corn grains.

However, the pH values for all
tested rations are found to be within the
normal range. The variation in pH
values between control T1 and T2, T3
and T4 as affected by the treatment
may be related to sulfur addition that
react with acids in rumen and reduced
pH with groups fed TSPP. Prasad et al.
(1972) found that rumen pH is the one
of the most important factors affecting
the fermentation in the rumen and
influences its functions. It varies in a
regular manner depending on the nature
of the diet and on the time that is
measured after feeding and reflects
changes of organic acids quantities in
the ingesta,

Data of VFA’s fraction are
presented in Table (7). Acetic acid
concentration was the highest in T3
(P<0.05) while the lowest was for T2.
No significant differences among
treatments with percentage of propionic,
A/P ratio and butyric acid. These
differences may be due to the
differences in CF content and cell wall
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Table (7): Effect of experimental rations and sampling time on VFA fractions.

Item Time of . Experimental rations
sampling (hrs) Tl T2 T3 T4
Acetic 0 4876%  44.49° 55.02° 5203%®
3 48.93 47.73 52.72 51.78
6 50.39" 5177 5271 48.74"°
Mean 4936%  47.86° 53.48° 50.85%°
propionic 0 27.57* 2707 22.72° 2432
3 26.87 26.34 27.92° 27.34
6 2771 26.15% 25.28° 30.31°
Mean 27.37 27.52 25.31 27.32
A\p ration 1.80 1.74 2.1 1.86
Butyric 0 18.40 22.84 18.75 20.64
3 23.35% 21.40% 17.49° 19.68%
6 19.47 16.92 19.56 20.49
Mean 20.41 20.38 18.60 20.32

a,b,...Means in the same raw with different super script are significantly (P<0.05)
different.

Each value is a mean of 3 samples from 3 animals

Table (8): Effect of experimental rations on growth performance of lambs.

Item Experimental rations
T1 T2 T3 T4

initial live body weight (LB.W), Kg 2140 _ 21.00 2160  21.80
Final live body weight (F.B.W), Kg  39.80 3920  39.40 39.40

Total body gain, Kg 18.40 18.20 17.80 17.60
Daily gain, g 153.3 151.7 148.3 146.7
Feed intake/day:

Concentrate (DMI), g 1087 1087 1087 1087
Roughage (DMI), g 606 606 606 606
Total DML, g 1693 1693 1693 1693
TDN, g 1155 1140° 1120 1186°
TDN Kg w*™ 70.94 71.55  69.30 72.96
DCP, g 2147 2056°  210° 223.4°
DCP, g/Kg w*™ 13.20 12,90 13.06 13.75
Feed efficiency, intake/gain:

DMI Kg/Kg gain 11.04 11.16 11.42 11.54
TDN intake Kg/Kg gain 7.53 7.51 7.55 8.08

Daily gain: Total gain, g/120 days
a, b, Means in the same raw with différent super scrip are significantly (P<0.05) different
Each value is a mean of 3 samples from 3 animals
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Table (9): Effect of incorporation of treated sugar beet pulp in ration on economical
efficiency of growing lambs.

Items Treatment
Tl T2 T3 T4

DMI (g/h/d) 1693 1693 1693 1693
Concentrate (DMI), g 1087 1087 1087 1087
Roughage (DMI), g . 606 606 606 606
Av. daily gain (Kg/h/d) 0.153 0.151 0.148 0.146
Av, feed cost (h/d/LE) 1.53 .41 1.36 1.32
Av. revenue of daily gain (LE) 2.448 2416 2.368 2.336
Net feed revenue (LE) 0518 1.006 1.008 1.016
Economic feed efficiency (%) 60 71.34 74.11 76.96
Relative economic efficiency (%) 100 118.9 123.51 128.26

Price of ton CFM T1 = 1050 LE, T2 = 939.25 LE, T3= 900 LE and T4 = 860 LE
{including 100 LE/ton as cost for biological treatment + manufacture).

Price of 1 ton clover hay 650 LE

Price of 1 ton sugar beet pulp 585 LE

Market price of 1 kg live body weight in (2003) = 16 LE
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constituents  between  biologically
treated SBP and yellow corn.

Acetic acid proportion increased
with increasing time in T1 and T2 while
decreased with increasing time in T3
and T4.

Gray and Piligrim (1959) reported
many factors that affect the molar
percentages and concentrations of
individual VFA’s like the rate of
production of these acids in the rumen,
the rate of absorption from the rumen
wall the rate of its passage from the
rumen to the abomasums. The rate of
dilution with saliva and the rate of its
metabolites utilization in rumen.

Growth performance:
Live body weight gain:

The data in Table (8) show that in
significant difference in the average
daily gain among treatments. Talha er
al. (2002) reported no significant
differences among lambs fed rations
either containing 50 or 75% dried sugar
beet pulp in replacement of comn grains.

Feed efficiency:

These results showed that there
were no significant differences among
feed efficiency for T1, T2, T3, and T4.
Gado (1999) found that, there was
tendency of improvement in TDNI and
DCDI g/g gain for goat especially in
case of treated bagasse.

Economical study:

In this study (Table 9) the results of
economical study showed that the feed
cost’/kg weight gain (P.T) of the control
treatment (T1) showed the highest
values while the lowest cost was for T4.
The best relative economical efficiency
was detected with (T4).
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These results are in agreement with
the result obtained by Deraz (1996) who
indicated that the chemical and chemo-
fungal treatment decreased the cost of
feed used to produce kg live body
weight gain, Abd ElAziz (2002)
observed that replacing 40% of the
CFM by biologically treated rice straw
reduced the cost of feeding by 28.8%.
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