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ABSTRACT

Twenty-seven Barki lambs, averaged 24.66kg body weight and aged 6
months were used to study the effect of feeding sugar beet tops on their growth
performance, digestibilities, carcass characteristics and some blood constituents.
Animals were divided equally into three groups, each of nine lambs and each animal
was provided with a concentrate mixture at level of 40% of its nutritional requirements.
In addition, the three groups were randomly allotted to be fed ad lib. on one of three
experimental rations, berseem hay (ration A); sugar beet tops silage (ration B) and
dried sugar beet tops (ration C).

The results obtained revealed that digestibilities of all nutrients were
significantly (P<0.05) higher for ration (B) than those for rations (A) and (C) except the
digestibilities of dry matter and crude protein which did not differ significantly between
rations (B) and (A). Also the nutritive values of rations (A) and (B) were significantly
(p>0.05) higher than those of ration (C). Voluntary intake (as TDN or DCP) from the
experimental rations were significantly higher for rations (A) and (B) than from ration
(C). These results were reflected on the body weights of animals, where lambs fed
rations (A) and (B) gained more weights than those fed ration (C). Consequently, feed
efficiency of these rations improved in the same trend. Feeding growing lambs on
dried or ensiled sugar beet tops resulted in palpable decreasing in feeding cost for
producing one kg body weight. Nitrogen intake, digested and retained N by lambs fed
rations (A) and (B) were significantly all higher than those of ration (C). Carcass
characteristics of lambs were not affected by feeding dried or ensiled sugar beet tops.
On the other hand, feeding growing lambs on ration containing dried sugar beet tops
(ration B) resulted in a significant increases in serum total protein, albumin, globulin
and creatinin in comparison with those of lambs fed on rations (A) and (C).

Results of this study countenance using dried or ensiled sugar beet tops for
feeding growing lambs.

Keywords: sugar beet tops - silage - hay - feeding values - carcass quality - serum
metabolites.

INTRODUCTION

Livestock make important contributions to resource utilization and
economical growth in developing countries. At the same time, it is well known
that, there is a serious shortage in the available feedstuffs for animals in
Egypt. Therefore, unconventional and/or agricultural by- products must be
used to solve, at least, a part of this problem.

Sugar beet is planted in Egypt for sugar production and the tops of
the plants are not used in any other purposes. Therefore, sugar beet tops
(SBT) are produced in large quantities and are considered as green residues
at the harvesting time. About 17 tons of SBT are produced from each feddan
and 12.5 tons of SBT are left over (Bendary, et al., 1992 a). In Egypt, about
half million tons of SBT are available each year (Taie, et al., 1996) The
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excess of SBT is suggested to be conserved as silage (Podkowka, 1983) due
to its high moisture content. It was clear from the previous studies (Ghoneim,
1964; Kosar and Proksova, 1975; Brabander, et al., 1983; Koljajic, et al.,
1983; Bendary, 1991, Bendary, et al., 1992 a, b, ¢, d; Baker, 1995 and
Bendary, et al., 1996) that SBT (dried or silage) is highly palatable roughage.
Its feeding value was distinctly high and can be used successfully for feeding
ruminants.

The present study aimed to investigate the effects of feeding dried or
ensiled SBT on performance, digestibility, some blood component and
carcass characteristics of growing Barki lambs.

MATERIAL AND METHODS

1- Animals and Management:

Twenty-seven, 6- months old, Barki lambs were divided into three
groups (nine lambs per group) of an initial average body weight of 24.66+0.85
Kg. Each group was housed separately in shaded pen 4 x 4 meter, one week
before the start of the experiment for acclimatization, during which animals
were treated with antihelminitics. The three groups were assigned at random
to the three experimental dietary treatments.

2- Processing of sugar beet tops into hay and silage :

Fresh sugar beet tops were divided into two parts. One part was
processed into hay by spreading over a high area covered with rice straw in
not more than two layers for one week. Beet tops were shuffled upside down
three times at two days intervals. The process of upsetting down was
repeated if necessary to be sure that tops were completely dried. The other
part of fresh sugar beet tops was processed into silage by spreading over a
high area covered with rice straw for 2-3 days after which moisture
percentage in the used tops was decreased to about 55%. Then tops were
chopped (3-5 cm size) and compacted into layers in 9m? silos (3 x2x1.5 m).
Molasses was spread over each layer, after well compacting, in percentage
of 5% of sugar beet tops. The sugar beet tops silage was used after 6 weeks
ensiling period. Three silos were used for this study.

3- Feeding and digestibility trials: -

Each lamb of the three groups was provided daily with 40% of its
requirements from a commercial concentrate mixture according to allowances
recommended by Kearl (1982). In addition, the first group (A), control group,
was offered berssem hay ad lib., while the second group (B) was offered
dried sugar beet tops ad lib. and the third group (C) was offered sugar beet
tops silage ad lib. Each group of the experimental animals was fed twice daily
at 8.00 a.m. and 3.00 p.m. Water was available during daytime. Lambs were
weighed once a week, during the feeding trial that lasted for 91 days, before
morning feeding and body weights were recorded for each animal. Voluntary
intake from each experimental diet was recorded daily.
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At the end of the feeding trials, four animals from each group were
placed individually in metabolic cages for 15 days of which the last 7 days
were devoted for total faeces and urine collection. During this period intake
from each diet was recorded daily. The diet offered and refusals, if any, were
sampled and kept for chemical analysis. Total faeces weight and urine
volume were also daily recorded and sampled (10% of each) for chemical
analysis.

3- Blood serum samples:

At the end of digestion trials, blood samples were collected from each
animal two times during 3 days. Jugular blood samples were taken before
feeding and at 3, 6 and 8 hours after feeding to determine the concentrations
of total protein, albumin and creatinine of blood serum.

4- Slaughter and processing techniques:

Slaughter test was undertaken with four animals from each group
after the feeding experiment. Prior to slaughter, animals were fasted for 12
hours and their weights were recorded. These animals were slaughtered,
bled, denched, skinned and eviscerated. During the evisceration process, the
stomach and intestinal tract were carefully removed and weighed full and
empty. All the internal organs were removed and their weights recorded. The
carcasses were split through the vertebral column into left and right sides and
washed, the hot carcasses weights were determined. They were then chilled
at 2-4°C for 48 hours, then they were reweighed to determine the cold
carcass weight. At that time, the carcasses were cut between the last two ribs
to obtain the eye muscles.

5- Analytical procedures:

Samples of feeds, refusals and faeces were dried (at 105°C). These
dried samples were milled and a composite sub-samples of each was saved
for proximate chemical analysis using the official methods (A.O.A.C. 1980).
Total urinary nitrogen was estimated by using the Markham micro-distillation
apparatus (Markham, 1942). The pH of silage was tested according to the
procedure of Barinett (1954). Total VFA'’s, lactic acid and ammonia-N of
silage were determined chemically according to Karafashenko and
Prokopeinko (1988).

Serum total protein, albumin and creatinine were estimated by
colorimetric methods using commercial kits supplied by Biomerieux (poains,
France). The globulin values were obtained by subtracting the values of
albumin from the corresponding values of total protein.

Data were collected and then statistically analysed according to SAS
program (SAS, 1993).

RESULTS AND DISCUSSION
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Chemical composition of feed ingredients:

Chemical constituents of the three roughage ingredients (table 1)
indicated that the dried sugar beet tops and its silage attained about the
content of crude protein (CP) of berseem hay. However, the sugar beet tops
(dried or silage) had a higher content of ether extract (EE), nitrogen free
extract (NFE), and ash. In addition it had lower content of crude fiber (CF)
than berseem hay. On the other hand, there were small differences in
chemical composition between the two methods of sugar beet tops
conservation, however dried sugar beet tops had a higher content of CP, EE
and CF than sugar beet tops silage. Such results agree with those reported
by Mohi EI-Din et al., (2000). The previous studies (Bendary et al., 1992 a, b,
¢, d; Baker, 1995 and Bendary et al., 1996) indicated that sugar beet tops
(dried or silage) are highly palatable roughage with a good feeding value and
can be used successfully for feeding ruminants.

Table (1): Chemical analysis of the experimental ingredients.

Feedstuffs| DM % Analysis of DM_(%)

CP EE CF NFE Ash

Commercial concentrate mixture* 90.00 (14.50| 4.90 | 17.60 | 53.20 | 9.80

Berseem hay 88.00 [12.80| 1.97 | 26.12 | 45.65 | 13.46
Sugar beet tops (silage) 25.20 [11.68| 3.80 | 9.98 | 48.79 | 25.75
Sugar beet tops (dried) 80.08 [10.18| 1.11 | 11.90 | 51.84 | 24.97

* Consisted of: 25% undecorticated cotton seed meal, 25% yellow corn, 30% wheat bran,
15% rice bran, 2% molasses, 2% limestone and 1% common salt.

Silage quality and fermentative characteristics:
Physical and fermentative characteristics of the ensiled sugar beet
tops were as follow:

Physical and fermentative traits of sugar beet tops silage (% of DM)

Physical . Total
ltem | characteristics pH Lactic | \pp,g | NHeN
acid % %
Colour Smell %

Sugar beet Golden Normal

tops silage Yellow Odor 4.09 4.82 4.40 0.12

It appeared that silage have optimum level of pH (4.09). This pH value of the
silage was within the desirable range of pH of good quality silage (Mohsen
and El Santiel, 1983). The concentrations of lactic acid, total VFA’S and NHs-
N indicated that the silage was well preserved and palatable (Bendary, et al.,
1992 b), which was supported by it's pleasant aroma and normal colour
(golden yellow)

Digestibility coefficients and nutritive value:

Apparent digestibilities of the experimental diets and their nutritive
values are presented in Table (2). Data pointed out that there were no
significant differences in the digestibilities of DM and CP between the control
ration (A) and the ration containing sugar beet tops silage (B),while these
digestibilities were significantly (p<0.05) lower for sugar beet hay ration (C).
Also, CF and NFE of diet containing sugar beet silage were digested better
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(P<0.05) than those of the other two experimental diets (A and C ) . On the
other hand, sheep fed sugar beet hay diet tended to digest EE much better
(P<0.05) than those given sugar beet silage and control diets. These data,
also, indicated that the nutritive values, as TDN and DCP, of the control ration
(A) and sugar beet silage ration(B) was significantly (P<0.05) higher than
those of sugar beet hay ration (C). This result was due to the high values of
digestibility coefficients of most nutrients of these rations (A and B). It could
be concluded that the ensiling process improved the quality of sugar beet
tops. A similar result could be observed from the work of Bendary et al,
(1992, a and b) when they fed Friesian calves on either hay or silage of sugar
beet tops.

Table (2): Digestibility coefficients and nutritive values of the
experimental diets using growing lambs

Rations* Digestibility coefficient (%) Num“(\ol/oe) value

DM CpP EE CF NFE TDN DCP

A 68.652 | 73.70% | 63.90° | 72.11° | 69.03P | 65.662 | 10.002
B 68.142 | 73.62% | 68.98" | 74.522 | 75.082 | 65.312 | 9.9592
C 66.52° | 64.57P | 70.782 | 64.19¢ | 66.24¢ | 62.99" | 9.53°

Concentrate mixture + berseem bay.
Concentrate mixture + sugar beet tops (silage).
= Concentrate mixture + sugar beet tops (dried).
ithin columns means with different subscripts differ significantly (p<0.05).

sow>»

Voluntary intake and growth performance:

Data on voluntary intake, weight gain and feed utilization are
presented in Table (3). There were no significant differences in DM intake by
lambs among the experimental diets. On the other hand, voluntary intake in
terms of TDN and DCP were significantly (P<0.05) higher for animals offered
the control and sugar beet tops hay diets (A and B) than those for animals
given sugar beet tops hay diet (C). This result was reflected on the body
weight changes of animals consuming these experimental diets. Sheep fed
on diets (A) or (B) gained more (P<0.01) weights than animals fed on diet
(C). Kosar and Proksova (1975) reported that bulls fed a ration containing
sugar beet tops silage achieved higher daily gains than bulls fed a ration
containing dried sugar beet tops. Bendary, et al., (1992, d) found the similar
result with a Friesian calves.

Money out put (the price of totallive weight gain

Moneyin put (price of feed consumed)

The price of feeds consumed, was estimated on the basis of the following
prices in Egyptian pounds per ton: concentrate mixture 550, berseem hay
550, dried sugar beet tops 11 and sugar beet tops silage 14. The price of 1kg
body weight on selling was 8 Egyptian pounds.

Within rows means with different subscripts differ significantly (small letters,
P<0.05, capital letters P<0.01).

Table (3): Performance of growing lambs fed on SBT (dried or silage)

versus berseem hay

2 Economical efficiency =
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ltem Experimental rations?

A B C
No. of animals 9 9 9
Duration of trial (days) 91 91 91
Initial live weight (kg.) 2470 + 054 | 2460 + 0.67 | 2470 + 0.74
Final live weight (kg.) 40.25* + 0.38 | 40.35* + 0.81 |38.20b + 0.88
Total live weight gain (kg.) 15.55% 15.75° 13.508
Daily lives weight gain (kg.) 172.48* 175.004 150.008
Feed intake, g/head/day:
Concentrate mixture 487.40 487.40 487.40
Berseem hay 740.30 - -
Sugar beet tops (silage) - 2620.40 -
Sugar beet tops (hay) - - 793.70
Total feed intake 1227.70 3107.80 1281.10
Dry matter intake 1090.55 1099.00 1074.25
TDN intake 716.06" 717.76" 612.228
DCP intake 109.062 109.242 102.38°
Feed efficiency, kg./kg gain:
Dry matter 6.31° 6.28° 7.162
TDN 4.14 4.10 4.50
DCP 0.631° 0.624° 0.6822
Economical efficiency? 2.05 2.60 3.47
Feed cost/kg gain (piaster) 390.80 305.60 230.00

1

0w >
o

Concentrate mixture + berseem bay (control).
Concentrate mixture + sugar beet tops (silage).
Concentrate mixture + sugar beet tops (dried)

Regarding feed efficiency, as the amount of DM or DCP required to
produce 1 kg of live weight gain, the results in Table (3) indicated that lambs
fed diet containing dried sugar beet tops (C) were the least (P<0.05), as
compared to the lambs fed the other two experimental diets (A and B). The
better feed efficiency attained by feeding diets (A) and (B) may be attributed
to the high concentrations of TDN and DCP in these diets compared to diet
(C). This improvement of feed efficiency in the present study agrees with
those on Friesian calves found by Bendary, et al, (1992 d).

From the economical point of view, data in Table (3) pointed out that
feeding lambs on dried sugar beet tops or sugar beet tops silage along with
concentrate mixture reduced the cost of feeding by 21.40 and 41.13%,
respectively, as compared with lambs fed on the control diet (A). Moreover,
diet (C) seemed to be the least in feed cost/1 Kg weight gain, producing the
highest efficiency.

Nitrogen utilization:

Data in Table (4) indicated that values of nitrogen intake, excretion
and retention were significantly affected by the type of diet. Nitrogen intakes
(NI) supplied by the sugar beet tops silage ration (B) and berseem hay ration
(A) were greater (P<0.05) than that available from the dried sugar beet tops
diet (C). This result was due to the high nitrogen content and dry matter
intake from diets (A) and (B). It is also observed that digested nitrogen and
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nitrogen balance were significantly (p<0.05) greater for diets (A) and (B) than
diet (C). A similar trend was found when nitrogen balance was related to
either nitrogen intake or digested nitrogen. These results agree with those
found by Eweedah (1986), Bendary et al., (1992 d) and Taie (1996).

Table (4): Nitrogen utilization by lambs fed the experimental diets
containing SBT (dried or silage) versus berseem hay.

Attributes - Expenmegtal rations =
Nitrogen balance (mg.N/d/kg) :
Nitrogen intake (NI) 25,612 + 1.4(26.812 + 1.51|21.75° + 1.44
Feacal nitrogen 6.93> + 0.31| 7.07° + 0.60| 7.842 + 0.28
Digested nitrogen (DN) 18.682 + 1.36]19.74@ + 1.43(13.91° + 1.52
Urinary nitrogen 12.052 + 0.09|12.422 + 0.54| 8.87° + 0.39
Nitrogen balance (NB) 6.63% + 028 7.02° + 0.30| 404° + 0.42
NBY% of DN 25.882 + 1.30(26.19° + 1.48/23.17 + 1.48
35.482 + 1.31|35.562 + 1.46|29.04> + 1.36
* A = Concentrate mixture + berseem bay (control).
B = Concentrate mixture + sugar beet tops (silage).
C = Concentrate mixture + sugar beet tops (dried).
ab,c = Values in the same row with different superscripts are significantly

different (P<0.05).

Carcass characteristics:
The data concerning average carcass weight and dressing
percentages of animals fed the experimental rations are shown in Table (5).

Table (5): Carcass traits of growing lambs fed the experimental rations
containing SBT (dried or silage) versus berseem hay.

. Experimental rations

Attributes A B C
No. of animals 9 9 9
Fasting slaughter weight, kg 38.14 + 1.0 |39.15 + 1.06/37.54 + 1.10
Empty body weight, kg 33.29 + 1.05 | 3450 + 1.17|33.20 + 1.14
Hot carcass weight, kg 18.00 + 0.75 | 18.75 + 0.88(17.88 + 0.91
Dressing percentage, %:
Based on fasting weight 4719 + 0.89 [ 4753 + 0.91|147.63 + 0.82
Based on empty weight 54.07 + 0.90 |54.35 + 0.87|53.86 + 0.82
Dessecting the best ribs :
Lean % (L) 52.82 + 045 |54.72 + 0.55/52.75 + 0.51
Fat % (F) 2333 + 044 |21.87 + 0.48|22.52 + 0.50
Bone % (B) 23.85 + 047 | 2341 + 0.52|24.73 + 0.49
L/F ration 226 + 039 | 250 + 041|234 + 0.37
L/B ration 221 + 033 | 234 + 0.39] 213 + 0.40

A Concentrate mixture + berseem bay (control).

B Concentrate mixture + sugar beet tops (silage).

C = Concentrate mixture + sugar beet tops (dried).
It is evident from these results that lambs fed ration B (sugar beet tops silage)
attained the highest values in dressing percentage, either related to fasting or
empty live weight, compared with the values of lambs fed ration A (control
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ration) or ration C (dried sugar beet tops). This was mainly due to the high
pre-slaughter weigh of lambs fed ration (B). However, these differences were
not significant. The percentage values of lean, fat and bone for the best ribs
were not affected by the type of ration and there were no significant
differences. These results were in the range of values reported by Latif and
Abd El-Salam, (1988) and Taie, (1996).

Data in Table (6) show that weight of organs of sheep fed sugar beet
tops silage (ration B) were higher than those of sheep received rations A or
C. There was a significant effect (P<0.05) of feeding sugar bet tops silage on
the weights of lungs and tail for these Barki lambs comparing with those of
lambs fed the other two experimental rations (A and C). In general the organ
weight values were in the same trend of the data reported by Latif and Abd
El-Salam, (1988).

Table (6): Offals weight of growing lamb fed the experimental rations
containing SBT (dried or silage) versus berseem hay.

Organs (kg) Experimental rations @
A B C
Liver 0.70 +| 011 0.74 +| 013 0.70 +| 0.10
Kidneys 0.11 +| 0.04 0.13 +| 0.03 0.12 +| 0.04
Heart 0.21 +| 0.05 0.23 +| 0.03 0.22 +| 0.04
Lungs 0.65° | +| 0.15 0.70% | +| 0.16 0.64° | +| 0.14
Spleen 0.08 +| 0.02° 010 | +| 0.04° 0.08 +| 0.01°
EDT® 374 | +| 023 383 | +| 025 373 | +| 023
Head 2.87 + 0.57 2.94 + 0.52 2.84 + 0.54
Feet 0.92 +| 0.20 0.98 +| 021 0.92 +| 0.18
Pelt 4.00 + 0.78 4.15 + 0.70 411 + 0.77
Tail 0.71° | +| 0.36 0.83% | +| 0.32 0.70° | +| 035
Tests 0.35 +| 0.12 0.36 +| 0.10 034 | +| 012
© A = Concentrate mixture + berseem bay (control).
B = Concentrate mixture + sugar beet tops (silage).
C = Concentrate mixture + sugar beet tops (dried).
@ EDT = Empty digestive tract

Within rows means with different subscripts differ significantly (P<0.05).

There were no significant differences in the weights of bone-in,
edible-meat and bone of whole sale cuts of lambs fed the different
experimental rations (Table, 7)

Table (7): Weights of whole sale cuts of the growing lambs dissected
into their major tissues as effected by the experimental

rations.
Whole sale cuts and its Experimental rations @
major tissues A [ B | C
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Leg: (Kg)
Bone-in 2.92 + 0.50 3.10 + 0.48 090 =+ 0.51
Edible-meat 2.44 + 0.51 2.50 + 0.46 241 + 0.49
Bone 0.60 + 0.25 0.65 + 0.26 0.61 + 0.23
Shoulder: (Kg)
Bone-in 1.81 + 0.52 1.90 + 0.54 1.83 + 0.50
Edible -meat 1.37 + 0.28 1.47 + 0.29 145 + 0.26
Bone 0.40 + 012 0.42 + 011 040 + 0.14
Loin: (Kg)
Bone-in 0.95 + 0.23 1.00 + 025 093 + 021
Edible -meat 0.75 + 0.25 0.78 + 0.27 074 + 027
Bone 0.23 + 0.18 0.25 + 0.20 021 + 0.19
Rack: (Kg)
Bone-in 1.10 + 0.29 1.20 + 031 108 + 032
Edible -meat 0.80 + 0.21 0.84 + 0.19 079 + 0.22
Bone 0.51 + 031 0.54 + 0.30 050 + 0.33
Neck: (Kg)
Bone-in 0.98 + 0.28 1.02 + 0.26 095 + 0.30
Edible -meat 0.70 + 0.20 0.75 + 0.21 070 + 0.18
Bone 0.25 + 012 0.28 + 014 023 + 011
Flank: (Kg)
Bone-in 0.57 + 0.10 0.58 + 0.10 056 + 0.12
Edible -meat 0.55 + 0.11 0.56 + 0.09 055 + 0.10
Bone 0.01 + 0.01 0.02 + 0.00 001 + 0.01
O A = Concentrate mixture + berseem bay (control).

B = Concentrate mixture + sugar beet tops (silage).

C = Concentrate mixture + sugar beet tops (dried).

Blood serum parameters :

The effects of feeding sugar bet tops (silage or dried) on some blood
constituents of growing Barki lambs are shown in Table (8). Results indicated
that the type of ration significantly affected all studied blood serum
components. Lambs fed sugar beet tops silage showed significant (P<0.05)
increases in serum total proteins, albumin and creatinin as compared with
lambs fed the control diet or dried sugar beet tops diet. Several factors seem
to affect serum total proteins, the status of animals, nutritional status of
species, health status of animals and the dietary protein consumption (March
et al.,, 1969, O’Kelly, 1973 and Kumar et al., 1980). The higher values of
serum total proteins of animals fed sugar beet tops silage may be due to
changes in the turnover of proteins and urea or its back-diffusion (Marshal,
1991). Also, this result indicated that the experimental ration that contained
sugar beet tops silage had sufficient level of proteins to maintain animal
health and performance.

Table (8): Blood serum parameters of growing lambs fed rations
containing SBT (dried or silage) versus berseem hay.
Experimental stations*
A | B | C

Item
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Total protein, g/100ml.| 7.02° + 0.05| 7.132 + 0.03 | 6.75¢ + 0.13
Albumin, g/100ml. 3.11» 4+ 0.10| 3.222 4+ 0.09 | 3.00¢ + 0.11
Globulin, g/100ml. 3.80° L 0.2 39228 4 012|374 4 0.10
Creatinin, g/100ml. 1.35% , 0.13| 1.66% , 0.18| 1.23¢ 0.15
* A = Concentrate mixture + berseem bay (control).

B = Concentrate mixture + sugar beet tops (silage).

C = Concentrate mixture + sugar beet tops (dried).

a,b,c = Means in the same row with different superscripts differ significantly

(P<0.05).

Results of serum albumin concentration revealed that they were
higher (P<0.05) for lambs fed sugar beet tops silage by about 3.42 and
6.83% than for those fed the control diet and dried sugar beet diet,
respectively. However, these concentrations are in the range of serum
albumin values, 3.00-3.74 mg/100ml serum, which were reported by several
investigators (Garther, et al, 1966; Kholif, 1989; Abo EI-Nor, 1991 and El-
Ashry, et al., 1997)

The highest serum globulin, (P<0.05), value of 3.92 g/100ml| was
recorded for sheep fed on sugar beet tops silage (B) whereas the lowest
value of 3.74 g/100 ml was shown for sheep which received dried sugar beet
tops diet (C). However, the values of serum globulin in the present study
were within the range of values recorded by Abo EI-Nor, (1991) and El-Ashry,
et al., (1997). Serum creatinine of sugar beet tops silage group was
significantly (P<0.05) higher by 18.68% and 25.90% than those of control and
dried sugar beet tops groups (A and C), respectively. This may possibly be
related to the increase in dietary protein intake. In general, the values of
studied serum parameters confirm that the experimental animals were
healthy under our treatment arrangement. No deleterious effect could be
observed on growing lambs receiving the rations containing dried or silage of
sugar beet tops.

The results of this study encourages the recommendation of
conserving sugar beet tops either by drying or ensiling for feeding Barki
growing lambs with appreciable reduction in feeding costs and without any
health troubles or affecting meat quality.
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