American Journal of Bioscience and Bioengineering
2024, Vol. 12, No. 4, pp. 68-75
https://doi.org/10.11648/j.bi0.20241204.13

SciencePG
Science Pumng Group

Research Article

Evaluation of Growth Performance and Carcass
Characteristics of Guraghe Bulls Under Various Feeding
Regimes

Aman Gudeto , Berhanu Tassew

Meat Animals Research Team, Adami Tulu Agricultural Research Center, Batu, Ethiopia

Abstract

The experiment was conducted on yearling Guraghe bulls, with an average initial body weight of 111.91 + 3.98 kg, to evaluate
their growth performances and carcass characteristics under three different feeding options and to identify the most economical
dietary rations. Twenty-one experimental bulls were randomly assigned to three dietary rations: T1 = Rhodes grass hay ad-
libitum + 20% molasses + 40% wheat bran + 40% noug seed cake, T2 = Rhodes grass hay ad-libitum + 20% maize grain + 45%
wheat bran + 35% noug seed cake and T3 = Rhodes grass hay ad-libitum + 65% wheat bran + 35% cotton seed cake. The bulls
were acclimatized to the experimental diets for days, and the actual feeding trial lasted for 26 weeks. The animals’ weights
were recorded at 14-day intervals. At the end of the 26 weeks three bulls from each treatment group were randomly selected
for carcass evaluation. There were no significant differences (P>0.05) in live weight parameters and carcass characteristics
among the treatments. The overall means for total weight gain, average daily gain, and carcass dressing percentage were
112.86 kg, 620g/day, and 57.34%, respectively. The yearling Guraghe bulls did not reach export market weight within 26-
weeks of the feeding period. Additionally, the partial budget analysis indicated that fattening yearling Guraghe bulls with the
current feeding options were not profitable. This suggests that fattening Guraghe bulls with the current feeding options for
twenty-six months is economically not viable. It is recommended to evaluate the growth performances of Guraghe bulls with
other feeding options to achieve an export market weight of 250-300 Kg.

Keywords

Guraghe Bulls, Carcass Characteristics, Feeding Regimes

1. Introduction

Ethiopia has a relatively large cattle population compared
to other African countries, with an estimated 70.29 heads [1].
However, the average beef yield per animal is 108 kg/head,
which is significantly lower than 119 kg/head for Sudan, 146
kg/head for Kenya, 127 kg/head for Eastern Africa, and
205kg/head for the whole world [2]. This disparity is due to

the predominantly subsistence nature of livestock production
in Ethiopia and limited genetic improvement practices.
Despite the increasing trend in meat consumption driven
by population growth, rising income per capita, and urbani-
zation, the current meat production from cattle in Ethiopia
does not meet the growing demand. Furthermore, there is a
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significant demand for young Ethiopian beef in export mar-
kets, particularly from the European commission, which
seeks young bulls with body weights ranging from 250 kg to
300 kg.

In response to this demand, studies have evaluated the
growth potential of various indigenous cattle breeds at dif-
ferent ages (1-1.5 and 2-2.5 years) under different feeding
regimes at Adami Tulu Agricultural Research Centre [3-8].
These studies indicate that most breeds can meet the export
market weight requirements.

However, the growth potential of Guraghe bulls has not
yet been evaluated. Guraghe cattle, classified as Abyssinian
short-horned zebu or Ethiopian highland zebu [9] are small-
sized with red, chestnut, or roan coat colors and are primarily
found in the Guraghe and Hadiya areas. They are reared for
multipurpose, particularly for milk, meat, and draft power
production [10]. Given their significances, this study aims to
evaluate the growth performance and carcass characteristics
of yearling Guraghe bulls fed different feed options to op-
tions to achieve the export market requirements (250-300 Kg)
and identify the most profitable feeding strategies.

2. Materials and Methods

2.1. Description of the Experimental Area

The experiment was conducted at Adami Tulu Agricultur-
al Research Centre (ATARC), situated 167 km south of Ad-
dis Ababa at an altitude of 1650 meters above sea level in
mid-rift valley. The agro-ecological zone of the area is semi-
arid and sub-humid with acacia woodland vegetation type.
The mean annual rainfall is 760mm. The minimum and max-
imum temperatures are 12.6 <C and 27 <C, respectively.

2.2. Experimental Animals and Management

Twenty-one Guraghe bulls which have similar body con-
dition were purchased from Bole and VVozhover markets of
Highland area of Guraghe Zone. The age of the bulls was
estimated based on dentition technique and gathering infor-
mation from the owners of the bulls. The purchased bulls
were transported to Adami Tulu Agricultural Research Cen-
tre by vehicle. The animals were kept under quarantine for
three weeks. During this period, all animals were ear-tagged
treated against internal and external parasites with ivermectin
injection and vaccinated to prevent anthrax, foot and mouth
disease. Bulls were tied at their individual feeding place in

the loose house. The bulls were acclimatized for fifteen days
to feeding and barn management. The barn water and feeding
trough cleaning was undertaken every day ahead of feed of-
fering.

2.3. Feed Preparation, Experimental Animals
Housing and Feeding Management

The experimental feeds consisted of cultivated Rhodes
grass (Chloris Gayana) hay as basal diet and concentrates
based on wheat bran, maize grain, cotton seed cake and noug
seed cake were purchased through bid process from Adama
Town. Molasses was purchased from Wonji-Shewa Sugar
factory. The maize grain size was degraded by milling ma-
chine. Experimental feeds were mixed by manual method.
Rhodes grass hay used as a basal diet was harvested from
Adami Tulu Agricultural Research Center and chopped to
the required sizes. The dietary treatments were formulated on
iso-nitrogenous bases to contain 18% CP. Rhodes grass hay
was offered ad-libitum to all experimental animals while the
supplementary feeds were offered at a rate of 2.5% of their
body weight throughout the fattening period. The diets were
divided into two equal meals and offered at 08:00 AM and
04:00 PM. The amount of supplementary feed was adjusted
every fourteen days depending on the weight change of the
experimental bulls during the whole fattening period. All
bulls received their respective treatments diet on dry matter
basis (DM basis g/kg). The quantities of diets offered were
revised biweekly based on their body weight changes. The
animals were carefully observed every day for any health-
related problems, and records were taken throughout the en-
tire experimental periods. The barn was equipped with feed
and water troughs and cleaned every morning ahead of daily
offering.

2.4. Experimental Design and Treatments

The experimental design used in this research was ran-
domized complete block design (RCBD) in which the ani-
mals were blocked based on their initial body weight and
randomly assigned to each dietary treatment. Bulls within a
block were assigned randomly to one of the three dietary
treatments as indicated in Table 1. Each block had seven
animals based on their initial body weight and animals with-
in a block were randomly assigned to one of the three treat-
ment diets. In this case, seven replications from per block
and three dietary treatments exist.

Table 1. Dietary treatments and animals arrangement per treatment.

Treatments Molasses (%) Maize grain (%) Wheat bran (%) Noug seed cake (%) Cotton seed cake (%)
T1 20 0 40 40 0
T2 0 20 45 35 0
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Treatments Molasses (%) Maize grain (%)

T3 0 0 65

2.5. Growth Performance Evaluation

Animal body weight was taken once in two weeks at
morning hours using ground weighing balance. Total body
weight gain was calculated by deducting initial body weight
from final body weight of the bulls. The average daily body
weight gain of the animal was calculated by dividing the
total body weight gain by the total number of days the ani-
mal was kept in the feeding trial.

2.6. Carcass Characteristics

At the end of the experiment, three bulls were randomly
selected from each treatment for carcass evaluation. Feed
was withheld from the bulls over night, they were weighed
the next morning, and the weight was recorded as slaughter
body weight (SBW). After recording the slaughter body
weight, the animals were slaughtered immediately for car-
cass evaluation, and all important internal organs and carcass
parameters were individually measured. The hot carcass
weight (HCW) was taken after removing the head, thorax,
abdominal and pelvic cavity contents as well as legs below
the hock and knee joints. Offal components were categorized
into edible and non-edible according to the culture of the
society around the study area. The main carcass components
were split down at the vertebral column having the two sides
as symmetrically as possible and stored in a cold room for 24
hours for properly partitioning the carcass into bone, muscle
and fat. The frozen carcass was weighed and the weight was
recorded as chilled carcass weight. The right part of the fro-
zen carcass was divided in to five main primal cuts namely:
leg, loin, rack, breast and shank and shoulder and neck. The
dressing percentage was calculated as the proportion of hot
carcass weight to slaughter body weight.

2.7. Partial Budget Analysis

Variable costs incurred in conducting the trial were rec-
orded. Total variable costs such as animal purchase, animal
transportation costs, cost of feeds, labor and veterinary costs
were included in partial budget analysis. At the end of the
fattening period, the gross output/revenues were obtained
from prices of the bulls as estimated by the help of experi-

Wheat bran (%)
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Noug seed cake (%) Cotton seed cake (%)

0 35

enced people on the prices of fattened animals. Fixed costs
incurred for feeding the animals were not included in the
partial budget analysis. Total variable costs (TVC) were add-
ed and subtracted from total revenue (TR) to get net return
(NR) of Guraghe bulls fattening.

2.8. Statistical Analysis

Data on body weight change and carcass parameters were
subjected to analysis of variance (ANOVA) using the Gen-
eral Linear Model (GLM) procedure of SAS [11] version 9.1.
When significant, Least Significant Difference (LSD) was
employed to locate differences between the treatment means.
Statistical model was Yjj= p + T; + Bj + Ejj, whereas: Yj; =
Response variable, p = Overall mean, T; = Treatment effect,
B; = Block effect, and E;; = Random error.

3. Results and Discussion

3.1. Growth Performances of Experimental
Bulls

The growth performances of Guraghe bulls are listed in the
Table 2. The mean of final body weight of experimental bulls
was not significantly varied (P>0.05) among the treatments.
Similarly, total body weight gain and average daily weight
gain were not showed significant variation (P>0.05) among
the experimental treatments. The growth parameters of year-
ling Boran bulls, Kereyu bulls and Arsi bulls that fed similar
feeding options were not varied across the treatments [3, 6, 7].
The average daily weight gain of Guraghe bulls was higher
than average daily weight gain (0.470 — 0.566 kg) of yearling
Arsi bulls fed similar dietary rations for 238 days [6]. Howev-
er; the current result was lower than average daily weight gain
(0.765 — 0.807 kg) of yearling Kereyu bulls fed similar dietary
rations for 179 days [7]. The growth rate of beef animals can
be affected by genetic factors like breed and non-genetic fac-
tors [12]. The study finding indicated that yearling Guraghe
bulls did not attained export market weight within 26 weeks of
feeding period. The report of [6] also stated that yearling Arsi
bulls fed different feeding options did not attained export mar-
ket weight in 238 days of feeding.
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Table 2. The growth performances of Guraghe bulls fed different dietary rations.

Growth performances varaibles

Treatments
IBW (Kg) FBW (Kg)
T1 111.71 226.86
T2 110.00 223.12
T3 114.28 225.00
SEM 3.98 8.79
SL NS NS
Overall mean 111.91 224.77

TWG (Kg) ADWG (Kg)
114.71 0.630

113.12 0.621

110.71 0.608

5.66 0.031

NS NS

112.86 0.620

Whereas: IBW=Initial Body Weight; FBW=Final Body Weight; ADWG =Average daily body weight gain; SEM=Standard Error of the
Mean; SL=Significance Level; NS= Not significant; T1 = Rhodes grass hay ad-libitum+ 20% molasses + 40% wheat bran + 40% noug seed
cake; T2 = Rhodes grass hay ad-libitum + 20% maize grain + 45% wheat bran + 35% noug seed cake; T3 = Rhodes grass hay ad-libitum +

65% wheat bran + 35% cotton seed cake

3.2. Growth Trend

The growth trend of experimental bulls is depicted in
Figure 1. The body weight increments of all experimental
treatments had a similar trend. There was a steady body

body weight kg

weeks

weight increment with slight variation during their actual
feeding period. As reported by [13] the growth rate of
animals during the fetal period and from birth to puberty
increases; after puberty, it progressively decreases as the
animal reaches maturity under constant environmental
conditions and nutrition.
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Figure 1. Growth trend of Guraghe bulls under different dietary rations.
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3.3. Carcass Charactertics

Carcass Weight and Dressing Percentage

The slaughtering body weight, hot carcass weight, dress-
ing percentage and cold carcass weight of yearling Guraghe
bulls fed different dietary rations is shown in Table 3. The
study results were not showed significant differences
(P>0.05) among the treatments. The overall mean of carcass
dressing percentage of Guraghe bulls was higher than dress-
ing percentage of yearling Kereyu bulls fed similar dietary
rations [7]. However, the current dressing percentage is simi-
lar to the report of [6] for yearling Arsi bulls that fed similar
dietary rations. However, the dressing percentage of this
study was lower than the reports of [8] on two years old Arsi
bulls fed different dietary rations. The dressing percentage of
beef cattle is affected by genetic and non-genetics factors [14]
The overall mean of cold carcass weight of this study was
lower than the hot carcass weight due to drip loss of carcass
weight during freezing time.

Table 3. Slaughter body weight, hot carcass weight, dressing per-
centage and cold carcass weight of Guraghe bulls fed different
dietary rations.

Carcass parameters

Treatments SBW HCW opos cow
Kg)  (Kg) ' (e

T1 213.00 122.63 58.15 117.44

T2 222.33 130.15 58.60 126.6

T3 207.66 115.50 55.27 112.5

SEM 12.54 8.96 1.59 8.65

SL NS NS NS NS

Overall mean 214.33 122.66 57.34 118.84

Whereas: SBW=slaughter body weight; HWC= Hot carcass
weight; DP: Dressing percentage; CCW=Cold carcass weight;
SEM= Standard error of mean; SL=Significant level, NS = none
significant; T1 = Rhodes grass hay ad- libitum + 20% molasses +
40% wheat bran + 40% noug seed cake; T2 = Rhodes grass hay ad-
libitum + 20% maize grain + 45% wheat bran + 35% noug seed
cake; T3 = Rhodes grass hay ad-libitum + 65% wheat bran + 35%
cotton seed cake

3.4. Offal Components

3.4.1. Non-Edible Offal Components

Non-edible offal components of Guraghe bulls fed differ-
ent dietary rations are shown in Table 4. All non-edible offal
components were not significantly different (P>0.05) among
treatments. The current study correlates with the reports of [6,

7] which indicated the non-edible offal parts of yearling Arsi
bulls and Kereyu bulls were not significantly affected due to
different dietary rations.

Table 4. Non-edible offal parts of yearling Guraghe bulls fed differ-
ent feeding options.

Treatments
Parameters SEM SL

T1 T2 T3
Head with hide (Kg) 1226 1253 13.88 0.96 NS
Hide (Kg) 20.86 2096 2055 129 NS
Tail (Kg) 0.60 0.58 0.65 0.07 NS
Feet with hooves (Kg) 4.11 4.05 4.11 0.26 NS
Lung with trachea (Kg) 2.53 2.55 2.36 0.17 NS
Pancreas (Kg) 0.20 0.23 0.23 0.02 NS
Bladder (Kg) 0.15 0.23 0.26 0.08 NS
Testicle (Kg) 0.36 0.41 0.38 0.03 NS
Penis (Kg) 0.43 0.50 045 0.08 NS
Spleen (Kg) 0.55 0.61 0.40 0.07 NS

Whereas SEM: Standard error of mean; SL= Significant level; NS=
Non-significant; T1 = Rhodes grass hay ad-libitum + 20% molasses
+ 40% wheat bran + 40% noug seed cake; T2 = Rhodes grass hay
ad-libitum + 20% maize grain + 45% wheat bran + 35% noug seed
cake; T3 = Rhodes grass hay ad-libitum + 65% wheat bran + 35%
cotton seed cake

3.4.2. Edible Offal Components

Edible offal components of yearling Guraghe bulls fed
different feeding options are presented in Table 5. The
edible offal components of the current study were not sig-
nificantly varied (P>0.05) among the treatments except
for the empty small intestine. The empty small intestine of
treatment two was significantly different (P>0.05) from
treatments one and three. [15] stated that non-edible and
edible offal are less affected by different dietary rations.

Table 5. Edible offal components of Guraghe bulls fed different

feeding options.
Treatments
Parameters SEM SL
T1 T2 T3
Tongue (Kg) 0.80 0.66 0.66 0.10 ns
Heart (Kg) 0.95 0.88 0.83 0.05 ns
Kidney (Kg) 0.51 0.46 0.53 0.04 ns
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Treatments
Parameters SEM SL
T1 T2 T3
Hump (Kg) 3.96 5.08 4.30 0.55 ns
ESI (Kg) 3.85° 5.61° 3.86° 037 *
ELI (Kg) 3.81 3.15 3.73 0.70  ns
Empty gut (Kg) 8.07 8.73 8.76 0.80 ns

Whereas ESI= Empty small intestine; ELI= Empty large intestine;
SEM: Standard error of mean; SL= Significant level; NS= Non-
significant; T1 = Rhodes grass hay ad-libitum + 20% molasses + 40%
wheat bran + 40% noug seed cake; T2 = Rhodes grass hay ad-libitum +
20% maize grain + 45% wheat bran + 35% noug seed cake; T3 =
Rhodes grass hay ad-libitum + 65% wheat bran + 35% cotton seed cake

3.5. Primal Cuts of Carcass

Leg, lion, rack, breast and shank and shoulder and neck

with their proportions of Guraghe bulls fed different feeding
options are listed in Table 6. Muscle and bone of leg, loin,
rack, breast and shank and shoulder and neck were not sig-
nificantly different (P>0.05) across the treatments. The pro-
portion of fat of different primal cuts was significantly varied
(P>0.05) across the treatments.

The weight and percentage of muscle, fat and bone of
Guraghe bulls fed different feeding options are listed in Ta-
ble 7. The weight of muscle and bone was not significantly
varied (P>0.05) among the treatments. However, weight and
percentage of fat significantly varied (P>0.05) across the
treatments. Experimental bulls fed 20% molasses + 40%
wheat bran + 40% noug seed cake had higher fat than bulls
fed 65% wheat bran + 35% cotton seed cake. The results
illustrated that different dietary rations have different effects
on fat accumulation. In the current results, the muscle per-
centage was highest as compared to the bone and fat percent-
age. Previous studies reported that the muscle proportion of
Kereyu bulls fed different feeding options and Arsi bulls fed
different proportions of poultry litter and concentrate mix
had the highest percentage of bone and fat [7, 15]

Table 6. Physical composition of primal cuts of Guraghe bulls fed different feeding options.

Treatments
Primal Cuts variables
T1
Muscle 13.96
Leg (Kg) Fat 2.46
Bone 0.42
Muscle 4.73
Lion (Kg) Fat 3.05%
Bone 1.45
Muscle 4.85
Rack (Kg) Fat 2.03%
Bone 1.93
Muscle 4.18
Breast and shank (Kg) Fat 2.08
Bone 1.90
Muscle 12.26
Shoulder and neck (Kg) Fat 2.40°
Bone 3.13

SEM SL
T2 T3

13.5 12.05 1.17 NS
2.23 1.63 0.35 NS
3.36 3.15 0.42 NS
4.06 3.80 0.68 NS
1.86° 1.85° 0.24 *
1.55 1.08 0.27 NS
435 4.12 0.32 NS
1.95% 1.18° 0.14 *
1.90 1.60 0.27 NS
3.65 3.51 0.33 NS
2.00 1.63 0.22 NS
1.66 1.50 0.15 NS
11.45 11.14 1.20 NS
2.01% 1.73% 0.18 *
2.90 2.73 0.52 NS

Notice: the primal cuts represent only on side of dissected carcass. Whereas SEM: Standard error of mean; SL= Significant level, NS= Non-
significant; T1 = Rhodes grass hay ad-libitum + 20% molasses + 40% wheat bran + 40% noug seed cake; T2 = Rhodes grass hay ad-libitum
+20% maize grain + 45% wheat bran + 35% noug seed cake; T3 = Rhodes grass hay ad-libitum + 65% wheat bran + 35% cotton seed cake
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Table 7. Weight of muscle, fat and bone of Guraghe bulls fed different feeding options.

Carcass proportion

Treatments

Muscle (kg) Muscle % Fat (kg)
Tl 37.28 64.12 10.26*
T2 38.68 64.13 10.26®
T3 36.30 62.67 8.03
SEM 2.80 0.86 0.66
SL NS NS *

Fat % Bone (kg) Bone %
19.95° 10.47 17.95
17.95%® 11.15 18.09%
14.89° 10.47 17.91°
1.13 1.44 0.70

Notice: the primal cuts represent only on side of dissected carcass. Whereas SEM: Standard error of mean; SL= Significant level, NS= Non-
significant; T1 = Rhodes grass hay ad-libitum + 20% molasses + 40% wheat bran + 40% noug seed cake; T2 = Rhodes grass hay ad-libitum
+20% maize grain + 45% wheat bran + 35% noug seed cake; T3 = Rhodes grass hay ad-libitum + 65% wheat bran + 35% cotton seed cake

3.6. Partial Budget Analysis

A partial budget analysis of Guraghe bulls fed different
feeding options is presented in Table 8. The study results
indicated that experimental bulls fed T1 and T3 had better
net returns than the bulls fed T2. This might be, due to the

cost of molasses being cheap as compared to other concen-
trates. The results of the partial budget analysis indicated that
fattening yearling Guraghe bulls for 26 weeks using different
feeding options was not profitable due to the high cost of
concentrates. The cost of feeds negatively correlates to the
profitability of beef fattening [16].

Table 8. Partial budget analysis of Guraghe bulls fed different feeding options.

List of items Treatment 1

Purchasing price/bull (ETB) 8500.00
Transport cost/bull (ETB) 500.00
Feed cost/bull (ETB) 15725.59
Veterinary cost/bull (ETB) 635.00
Labor cost/bull (ETB) 1230.00
Total cost/bull (ETB) 26590.59
Gross return/bull (ETB) 27000.00
Net return/bull (ETB) 409.4

Treatment 2 Treatment 3

8500.00 8500.00
500.00 500.00
18532.61 15617.88
635.00 635.00
1230.00 1230.00
29397.01 26482.88
27000.00 27000.00
-2396.61 517.11

Whereas ETB=Ethiopian birr, T1 = Rhodes grass hay ad-libitum + 20% molasses + 40% wheat bran + 40% noug seed cake; T2 = Rhodes
grass hay ad-libitum + 20% maize grain + 45% wheat bran + 35% noug seed cake; T3 = Rhodes grass hay ad-libitum + 65% wheat bran +

35% cotton seed cake

4. Conclusion

Yearling Guraghe bulls did not attain export market
weight through feeding the current feeding options at 26
weeks of feeding periods. Therefore, looking for other feed-
ing options that would enable the bulls to attain the export
market body weight demand with profit is imperative.
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ANOVA Analysis of Variance
CCwW Chilled Carcass Weight
DP Dressing Percentage
FBW Final Body Weight
GLM General Linear Model
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HCW Hot Carcass Weight

IBW Initial Body Weight

LSD Least Significance Difference

RCBD Randomized Complete Block Design
SAS Statistical Analysis System

SBW Slaughter Body Weight

SEM Standard Error of Mean

TWC Total Weight Change
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