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ABSTRACT: Thirty six entire Sudan Baggara bulls of an average weight 201.53+6.85 kg and 2.5 year
age were divided into four groups of nine animals each. These bulls were fed varying levels of
pelleted sorghum straw (roughage portion) with a concentrate molasses based mash diet to
examine the effect of nutrition on their feedlot performance and carcass characteristics. Results
showed that, feeding of varying levels sorghum straw did not affect dry matter intake (DMI), average
daily gain (ADG) and feed conversion ratio (FCR). Carcass characteristics and meat quality attributes
were not affected by the treatments, but showed variable results.
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INTRODUCTION

Sorghum straw is an agricultural by-product remaining after harvesting the cereal crop. It is an aerial part of
sorghum plant that, either left in the field to be ploughed later in the soil or being grazed by animals. In Sudan
sorghum straw were harvested two weeks after grain harvest and may be subjected to further processing like
chopping or pelleting to be fed to animals. Abdlrahman et al. (1981) reported that Sudan produces about 64% of all
the amount of sorghums straw in the Arab world, but its use as an animal feed is abundant in spite of the high
transportation costs. Chemically sorghum straw is primarily composed of cellulose, hemicellulose and lignin in
addition to protein, sugar and ash (Elkhidir et al., 1984). The objectives of this study were to examine the effect of
pelleting sorghum straw at varying levels on feedlot performance, carcass characteristics and meat quality of
Sudan Baggara bulls.

Materials and Methods

This experiment was conducted at the Animal Production Research Centre, KuKu (APRC), Khartoum North
during (July - October 2006). Thirty six entire Sudan Baggara bulls of 2.5 year old and with an average body weight
of 201.53+6.85 kg were used in this experiment. The bulls belong to the commercial herd of (APRC) purchased
from the local market of Omdurman (Elmoelih). They were trekked to the site of experiment and accommodated
into four feeding groups of nine animals each, further subdivided into three subgroups of three animals each in
shaded pens (4 x 3 m). An adaptation period of three weeks was allowed to the animal prior to commencement of
the feeding trial. The four feeding systems were offered molasses based-diet mash + 10, 20, 30 and 40% pelleted
sorghum straw roughage, for group A, B, C and D, respectively. The molasses based diet was composed of 50%
molasses, 39% wheat bran, 5% groundnut cakes, 3% urea, 1% and common salt. Sorghum straw pellets offered
separately as a roughage portion at first then followed by the molasses-based diet at 7:00 am daily. The molasses
and urea were incorporated as major source of energy and nitrogen, respectively. The total metabolizable energy
(ME) for the molasses diet and sorghum straw pellets was 11.1 and 6.7 MJ/kg DM, respectively as shown in Table
(1). The experiment continued for 60 days during which measurement of dry matter intake (DMI), average daily gain
(ADG), feed conversion ratio (FCR) were recorded. The bulls were slaughtered at a finishing live weight of 260 kg,
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while the carcass cuts was performed following the MLC (1974) method for beef carcass. Chemical composition of
the meat was done as described by AOAC (1975) method. Meat quality attributes, water holding capacity (WHC),
cooking loss determination, objective measurement of tenderness and sensory evaluation were performed and
calculated.

Statistical analysis
Data was statistically analyzed by Stat soft, Inc (1995) for windows (computer program manual). Least
squares means were calculated and significance was declared at (P<0.05).

Table 1 - Chemical composition of the experimental diet

o Molasses concentrate Sorghum straw
Component (%) Mash Pellets
Dry matter (DM) 88.4 95.6
Ash 6.2 7.88
Crude protein (CP) 19.6 5.81
Ether extract (EE) 2.12 2.15
Nitrogen free extract (NFE) 56.2 40.8
Metabolizable energy (MJ/kgDM) 11.1 6.7
RESULTS

The experimental diets indicated no differences in feedlot performance of Sudan Baggara bulls in average
daily gain (ADG), total live weight gain, dry matter intake (DMI) and the feed conversion ratio (FCR) as shown in
Table (2).

Results of the carcass yield and whole sale cuts of the slaughtered bulls were not affected by the dietary
treatments as shown in Table (3). Similar results obtained from non-carcass components of the slaughtered bulls,
although group A showed high mean values in all parameters investigated compared to other groups and the
differences was not statistically significant (P>0.05, Table 4).

Carcass yield and characteristics of Sudan Baggara bulls are shown in Table (5). High slaughter weight
observed in group D, while group A showed high values of empty body weight, hot and cold carcass weight as well
as dressing percentage and shrinkage percent. No significant differences were found among the experimental
groups.

Table 2 - Feedlot performance of Sudan Baggara bulls fed varying level of sorghum straw pellets

Parameters Means + SD

(kg) A B c D
No. of animals 9 9 9 9
Period (days) 60 60 60 60
Initial live wt (kg) 201+5.65 199+5.46 202+9.05 202+7.12
Final wt (kg) 259+1.67 266+2.50 259+3.63 262+2.50
ADG (kg) 0.96+0.13 1.02+0.17 0.84+0.16 0.91+0.14
Total gain (kg) 56.7+5.00 61.1+4.86 55.6+8.46 59.5+0.08
Total DMI kg/head/day 658+66.3 654.5+7.2 55.618.46 59.41+8.08
DMI kg/head/day 9.97+1.63 9.75+1.62 9.74+1.75 9.70+0.90
FCR kg/feed/kg gain 10.4+0.92 9.6 £0.75 11.742.06 10.6+1.65

In this and subsequent tables: A, B, C and D are four rations of molasses based-diet mash (10, 20, 30 and 40 %) pelleted sorghum

respectively. SD= Standard Deviation.

Table 3 - Carcass yield of the whole sale cuts of the slaughtered bulls (percent of cold side weight)

Parameters MeanstSD
(kg) A B C D

Skin 2.13+0.1 2.08+0.2 2.10+0.1 2.15+0.2
Neck 3.68+0.4 3.65+0.6 3.49+0.6 3.25+0.3
Chuck 6.84+1.0 7.09+£1.0 7.30+£0.4 7.0810.7
Clod 4.18+0.6 4.01+0.4 4.13+0.5 7.08+0.7
Ext. roasting ribs 4.09+0.6 4.18+0.6 4.61+0.6 4.37+0.7
Thick ribs 3.54+0.6 3.62+0.5 3.42+0.5 4.56+0.5
Thin ribs 2.06+£0.3 1.93+0.3 1.99+0.2 2.01+0.2
Brisket 5.41+0.5 5.35+0.6 5.6310.6 5.54+0.3
Thin flank 3.95+0.4 4.25+0.2 3.881+0.1 39.310.4
Thick flank 3.95+0.4 4.25+0.2 3.88+0.3 2.97+0.3
Sirloin 4.13+0.5 3.9810.4 4.22+0.3 4.14+0.4
Tope & silver side 11.2+0.4 11.1+0.7 11.2+0.4 11.7+0.5
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Table 4 - Non carcass components of the slaughtered bulls fed varying sorghum straw levels (percent of empty

body weight EBW)

Parameters Means £ SD
(kg) A B (o D

Hide wt 20.5%+1.9 20.4+2.3 20.3t1.4 19.3+2.6
Head wt 15.7+0.6 15.8+0.3 15.1+0.6 15.6+1.2
Four feet wt 5.99+0.5 5.85+0.3 5.9710.4 6.08 0.5
Stomach wt (full) 29.7+3.7 30.215.6 31.8+3.8 33.716.1
Stomach wt (empty) 7.71+1.2 7.6310.7 7.51+0.9 7.17+0.9
Intestine wt 15.4+1.9 14.2+1.7 15.6+2.3 15.2+2.6
Mesenteric fat 1.16+0.3 0.9210.2 0.231+2.2 0.22+2.3
Omental fat 3.19+0.8 3.0310.4 2.22+0.6 2.32+0.5
Kidney fat 2.37+0.7 2.4410.5 2.2210.5 2.301£0.5
Kidney wt 0.66+1.6 0.67+0.1 0.64+0.1 0.6810.1
Liver wt 4.38+0.6 4.2010.6 3.9710.4 4.1110.4
Heart wt 0.92+0.1 0.8610.1 0.84+0.1 0.91+0.1
It Mean = SD

em A B ¢ b
Slaughter wt (kg) 259.4+1.67 206+2.5 257.8+3.63 261.7+2.5
Empty body wt (kg) 230.1 231 225.9 227.8
Hot carcass wt (kg) 138.9+5.26 136.9+6.34 135.3+£3.69 136.8+3.11
Cold carcass wt (kg) 134.7+5.1 133.3+6.6 132+3.9 133.7+3.3
Hot carcass dressing (%) 53 52 52 52
Cold carcass dressing (%) 51 51 51 51
Shrinkage % 3.321+0.5 2.961£0.4 2.66+0.6 2.6+£0.9

Bulls in group B appeared to contain more fat (6.93) than others but no difference were observed (P>0.05).
The percentage of meat, bone and connective tissue did not affected by the treatment and appeared to be similar
(Table (6). The study found high values of water holding capacity (WHC) in group C and lower in group D which
received high amount of sorghum straw. However, cooking loss was higher in group C and D. No significant
differences were observed between groups (P>0.05, Table 7). Juiciness and tenderness of meat were higher in
group A (6.79, 6.99) and B (6.40, 6.74), respectively than in groups C (4.18, 4.40) and D (3.43, 3.76). The same
pattern was found in the panelist score for overall acceptability (Table 8). These parameters were not affected by
the experimental diets (P>0.05). Table (9) illustrates meat chemical composition of longissimus dorsi muscle of
Baggara bulls. High moisture content (75.6 %) found in group C and high crude protein (22.6 %) in group B and D.
No significant differences were found between treatments (P>0.05).

DISCUSSION

Feedlot performance

Feeding varying levels of sorghum straw pellets did not affect the finishing period and all bulls reached the
target weight (260 kg). The dry matter intake reported in this study showed variable values, It was higher in group C
(30% sorghum straw) and D (40% sorghum straw) compared to group A (10% Sorghum Straw) and B (20%
Sorghum straw). This might be attributed to the lower energy content and higher fibre content in diet C and D.
These results were consistent with those reported by Martens (1985), Merchen et al. (1987), Ketelaars and
Tolkamp (1996) and McDonald et al. (2002). Feed intake increases as the concentration of energy in the diet
decreased as reported by Mohamed (1999) and shown in Table (1).

Table 6 - Composition of high priced whole sale cut (9 - 10 and 11t rib cut) as percent of the cut weight.

Parameters LIEEE

A B C D
Muscles 61.2+ 5.6 58.3+ 5.7 59.4+ 5.8 60.8+ 2.9
Bone 25.3+ 3.4 25.0+ 4.4 25.7+ 5.5 248+ 2.4
Connective tissue (C.T) 7.74+ 5.1 7.58% 2.6 6.70x 1.4 7.18+1.2
Fat 4.80+ 1.8 6.93+ 2.6 4.77+ 0.8 4,93+ 2.6

The average daily gain was not affected by the treatment diets (P>0.05) and these were in line with the
findings of Elshafie and Mcleroy (1964), Mukhtar and Eltiriefie (1970), Eltahir (1994) and Guma (1996). However,
the present results were lower than the average daily gain reported for the same breed by Gaili and Osman (1977),
Mustafa (1980), Abdelgalil (1997) and Babiker (2008). Feed conversion ratio obtained in this study was affected by
the experimental diets which were 9.6 kg in group B as the best value (20% sorghum straw) and 11.1 kg in group C
as the least value. This may be attributed to high fibre content in the treatment diets according to the concentration
of the sorghum straw. It also indicates that sorghum straw at 20% improved feed conversion ratio and seemed to
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be the optimum level when added to molasses based concentrate diet. These findings were within the range (7.29-
11.3 kg) reported by Morre (1991) for Sudan Baggara cattle.

Table 7- Meat quality attribute of Longissimus dorsi muscle of Sudan Baggara bulls fed varying levels of sorghum

straw pellets.

Parameters LB )
A B C D

Color

L 33.2+23 34.0+1.3 34.2+1.5 34.1+1.7

A 19.4+ 1.7 18.8+ 1.6 18.3+ 2.6 18.5+ 2.5

B 8.28+ 0.9 7.86+ 0.8 8.00+ 0.3 8.09+ 1.5
WHC 2.07+£ 0.5 1.90+ 0.4 2.10+ 0.2 1.47+ 0.3
Cooking loss 34.7+ 0.5 34.9+ 0.5 36.7+ 0.7 37.0+£1.9

Table 8 - Subjective evaluation of Longissimus dorsi muscle Sudan Baggara bulls fed varying levels of sorghum

straw pellets.

Parameters LA e

A B (o D
Colour 5.34+ 0.4 6.25+ 0.6 5.44+ 0.5 5.04+ 0.4
Flavour 4.43+1.1 4.72+ 0.4 5.36+ 0.3 5.01+ 0.5
Juiciness 6.79+ 0.3 6.40+ 0.7 4.18+ 0.5 3.43+ 04
Tenderness 6.99+ 0.2 6.74+ 0.4 4.40+ 0.4 3.76x 0.0
Overall acceptability 6.50+ 0.2 7.00+ 0.5 4.00+ 0.4 3.50+ 0.4

Sample evaluation for color (1 = extremely dark brown, 7 = brown), juiciness (1 = dry, 7 = very juicy), flavor intensity (1=bland, 6 = extremely
intense), tenderness (1 = tough, 7 = tender) and over all acceptability (1 = unacceptable 7 = acceptable).

Table 9- Chemical composition of Longissimus dorsi muscle of Sudan Baggara bulls fed varying levels of
sorghum straw pellets (percent of fresh muscle weight)

Parameters Means 1SD

(%) A B C D
Moisture 74.9+ 0.7 75.3+ 1.0 75.6+ 0.3 75.2+ 0.8
Crude Protein 22.1+1.7 22.6+1.1 219+1.1 22.6+1.4
Intramuscular fat 2.07+1.1 2.43+1.1 1.59+0.5 2.18+0.9
Ash 157+2.1 0.88+ 0.3 1.00+ 0.4 0.90+ 0.2

Results related to carcass yield were not influenced by the treated diets, however, bulls in group A and B
showed slight increase in the empty bodyweight over group C and D. This may be partially attributed to the high gut
fill of group C (30% sorghum straw) and D (40% sorghum straw). This goes in line with Stobo (1964) who found an
association between the fibre content of the diet and rumen fill. No differences in the dressing percentage of Sudan
Baggara bulls reported in this study, this may be due to the similar slaughter weight (260 kg). These findings goes
in accord with Preston and Wills (1974) who reported that dressing percentage increased with the increase of live
weight. In addition, the percentage of shrinkage of slaughtered bulls was affected by slaughter weight rather than
the treatment. These finding is consistent with the results of Eltahir (2007) who reported that subcutaneous fat
reduces the moisture evaporation when bulls slaughtered at heavier weights.

Results of meat quality attributes in this study indicated that, bulls fed high energy and protein levels showed
improved water holding capacity (WHC) and lower cooking loss. This was in agreement with the conclusion
obtained by Ahmed (2003) for the same breed. Panelists preferred meat obtained from bulls fed 10 and 20%
sorghum straw pellets than that of 30 and 40% sorghum straw. This might be attributed to the higher juiciness and
tenderness of the meat of the former bulls.

It could be concluded that pelleting of sorghum straw could improve the nutritive value and palatability for
the animal. Furthermore, sorghum straw could be added to the diet to a level of 40% without negative effect, but
good results could be obtained at level 20% sorghum straw.

ACKNOWLEDGE

The authors would like to thank the Animal Production Research Centre (APRC)-Fattening Unit (Kuku), Sudan
for providing the experimental animals, feeds and their support through the course of the experiment.

REFERENCES

Abdalgalil FS (1997). Blood meal versus groundnut cakes in diets for fattening Western Baggara cattle. M.Sc.
Thesis, University of Juba, Sudan.

Abdlrahman KM and Ahmed BM (1981). The use of treated poor quality roughages in growing animals ration.
VI. Conference of Egypt Society of Animal Production, Sept. 11-18.

Ahmed BA (2003). The effect of different levels of energy and protein on growth and carcass composition of
Western Baggara bulls. Ph.D. Thesis, University of Khartoum, Sudan.

425
[(RAICRUGIEHEDEE Babiker AA, Babiker IA, Abdelhadi OMA, Elemam MB and Salih AM. 2012. Feedlot performance and carcass characteristics of Sudan
Baggara bulls fed varying levels of pelleted sorghum straw. Online J. Anim. Feed Res., 2(5): 422-426.
ST EVATITGETI I ETEFLER http://www.science-line.com/index/; http://www.ojafr.ir



AOAC (1975). Official methods of Analytical Chemist, W. Howritz (Ed), 12t ed. Washington D.C.

Babiker 1A (2008). Feedlot performance of Sudan Baggara bulls fed bagasse based diets .Ph.D Thesis.
University of Khartoum, Sudan.

Elkhidir OA, Khalafalla AM, Guma AY and Osman OK (1984). High levels of molasses and peanut hulls with
urea supplemented diet for sheep fattening. World Review of Animal Production. 20: 72-77.

Elshafie SA and Mcleroy GB (1964). Carcass characteristics of feedlot fattened northern and western Sudan
zebu cattle. Sudan Journal of Veterinary Science and Animal Husbandry. 6: 3-11.

Eltahir IE (1994). Beef production potentials of western Baggara and 50% Friesian crossbred. M.Sc. Thesis,
University of Khartoum, Sudan.

Eltahir IE (2007). Growth and development of body tissues and characteristics of major muscles of Western
Sudan Baggara bulls. Ph.D Thesis. Sudan Academy of Science (SAS).

Gaili ESE and Osman AH (1977). Feedlot performance, feedlot, carcasses yield and offals of underfed range
beef cattle rehabilitated on two different diets. Acta Veterinaria (Beogard), 27 (1): 29-35.

Guma AY (1996). Beef production potentials of some northern Sudan zebu cattle. Ph.D. Thesis. University of
Khartoum, Sudan.

Ketelaars JMH and Tolkamp BJ (1996). Oxygen efficacy and the control of energy flow in animals and
humans. Journal of Animal Science. 74: 3036-3051.

Martens DR (1985). Factors influencing feed intake in lactating cows from theory to application using natural
detergent fiber. Georgia Nutrition Conference. pp. 1-18.

McDonald P, Edwards RA, Greenhalgh JED and Morgan CA (2002). Animal nutrition. 6t ed. Pearson Prentiee
Hall. Edinburgh gate, UK.

Merchen NR, Darden DE, Berger LL, Fehey GC, Titegemy EC and Fernando RL (1987). Effect of diet fed in the
growing period on feed intake and performance of finishing beef cattle. Symposium Proceedings on
Feed Intake of Beef Cattle, pp. 393.

MLC (1974). Meat and livestock commission. Cutting and preparing beef. Technical Bulletin NO. 17,
Queensway house. Queens Bletchlly, Milton Keynes, U.K.

Mohamed HK (1999). The effect of different dietary energy levels on performance, carcass characteristics
and meat quality of Sudan Baggara cattle. PhD Thesis. University of Khartoum, Sudan.

Morre CP (1991). Dried cassava chipsverous sugarcane as energy soruce for fattening zebus cattle. World
Review of Animal Production. 26 (8): 65-68.

Mukhtar AMS and El Triefie MM (1970). Feedlot performance of Sudan indigenous claves in different planes
of nutrition. Annual Veterinary Conference, U.A.E.

Mustafa AF, Mohamed TA and El Tayeb AE (1990). Effect of feeding millet Sorghum Stover in a conventional
concentrate diet on performance of western Sudan Baggara cattle. Sudan J. Anim. Prod. 3 (2): 57-67.

Preston TR and Wills MB (1974). Intensive Beef Production Second Edition. Pergamon Press Ltd., London.

Stat Soft Inc. (1995). STATISTICA for windows (computer program mammal) Tulosa OK: Stat Soft. Inc. 2325
East 13t Street. Tulosa OK, 74104 (918): 583-4149.

Stobo IJF (1964). Study in the nutrition of young cattle with special reference to rumen development and
protein requirements of the weaned calf. Ph.D. Thesis, University of Reading. U.K.

426
LRSI CRUIENENEH Babiker AA, Babiker IA, Abdelhadi OMA, Elemam MB and Salih AM. 2012. Feedlot performance and carcass characteristics of Sudan
Baggara bulls fed varying levels of pelleted sorghum straw. Online J. Anim. Feed Res., 2(5): 422-426.
ST EVATITGETI I ETEFLER http://www.science-line.com/index/; http://www.ojafr.ir



