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Abstract

A study was conducted with the objective to assess the effects of feeding regimes on carcass mea-
surements and proximate composition of finishing Blackhead Ogaden (BHO) sheep. Twenty-four
lambs with mean initial body weight of 17.3 * 0.52 kg were blocked into 6 groups of four lambs
based on weight. Lambs in each block were randomly assigned to one of the four dietary treat-
ments. During the growth phase, natural grass hay was offered ad libitum and a mixture of Acacia
albida and Cactus pear (Opuntia ficus-indica) (at the ratio of 2:1, respectively) was supplemented
at the rate of 0.9% (0.9ACM (acacia-cactus mixture), 1.2% (1.2ACM) and 1.5% (1.5ACM) of lambs
body weight. Lambs in control treatment (0ACM) did not receive the supplement. During the fi-
nishing phase, roughage composed of natural grass hay and haricot bean hauls at 50:50 ratio and
concentrate supplement composed of 69% wheat bran and 31% oil seed meals (noug and cotton-
seed cakes at the ratio of 1.1:1) were fed at roughage (R) to concentrate (C) ratios of 60R:40C,
50R:50C, 40R:60C, and 30R:70C. The percentages of roughage and concentrate were determined
based on ad libitum consumption of individual animal on dry matter (DM) basis. After the comple-
tion of stall feeding, all animals were slaughtered for carcass compositions and linear measure-
ments evaluation. Except the anterior buttock circumference (ABC) and chest depth, all carcass
measurements did not vary (p > 0.05) due to feeding regimes. Lambs fed 1.5ACM/30R:70C had (p
< 0.05) wider ABC than other treatment groups. Similarly, greater chest depth was recorded for
groups in 1.5ACM/ 30R:70C than 0ACM/60R:40C, but the values for the rest treatments were sim-
ilar. Most carcass compositions did not affect as a result of different feeding regimes, but fat con-
tent followed a similar trend to that of chest depth.
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1. Introduction

In the developing countries of Africa several production bottle necks hamper efficient ruminant animal produc-
tion. Feed scarcity as well as high cost of feed is among the major factoring growth and carcass development [1].
In Ethiopia, there are about 28.5 million sheep [2], playing an important role in the country’s economy through
foreign currency earnings from export of life animal, meat, and leather and leather products and by their signifi-
cant contribution to the livelihood of farmers by serving as a cash and animal origin protein source. However,
due to several production constraints, carcass yield per sheep is rarely more than 10 kg [3] [4]. Moreover, the
carcass measurement and conformation are also assumed to be low. Carcass dimensions give information on its
development and help to determine the main assessment indices of carcass. Studies regarding the main sizes of
carcasses are numerous and different [1] [5] [20] [21], in terms of anatomic reference points and in the measure-
ments of indices. In the case of meat production, carcasses with large dimensions, have well developed hind-
quarter and carcass with medium to high lengths are the most preferred one by meat industry [5]. Earlier work,
[6] reported that carcass conformation was an important indicator of commercial value since carcasses with bet-
ter conformation was assumed to have advantages in terms of lean content, proportion of higher price cut and
possibly greater muscle area. On the other hand, [7] suggested that the carcass composition determined the meat
yield and meat sensorial characteristics. Thus, carcass economic value is based on its conformation and compo-
sition. Some of the inevitable confounding production variables in the comparison of measurements of carcass
are sex, production systems (intensive vs. extensive rearing), feeding level or management. Researches so far
conducted in Ethiopia have not produced information with regard to how different feeding regimes could affect
composition and linear measurements of sheep carcass. The objective of this study was, therefore, to assess car-
cass compositions and dimensions of Blackhead Ogaden sheep maintained under different feeding regimes.

2. Materials and Methods

2.1. Experimental Animals and Their Management

The experiment was conducted at Haramaya University goat farm (9.0°N latitude and 42.0°E longitude). A total
of 24 Blackhead Ogaden lambs with age of 8 - 10 months, as estimated by dentition and information obtained
from the owners, were purchased from Jijiga market. Experimental animals were quarantined for 3 weeks in
isolated holding yards at the university and vaccinated against common infectious diseases in the area (pasteu-
rellosis and anthrax), de-wormed against internal parasites by albendazol de-wormer, and sprayed with acari-
cides (Vetacidin 20%) against external parasites. Following quarantine, the experimental animals were placed in
experimental house partitioned into individual pens (70 x 120 cm) that is equipped with feeding trough and wa-
tering bucket. Animals were acclimated to the experimental procedures and feeds for 14 days before the com-
mencement of the trials. The experiment consisted growth and finishing phases each with three months of stall
feeding Afterthe completion of 180 days stall feeding, all lambs were slaughtered for carcass linear measure-
ments and compositions studies.

2.2. Experimental Feeds

2.2.1. Growth Phase

Natural grass hay as a basal diet and dried Acacia albida leaves and pods, and Cactus pear cladodes mixed
(ACM) at the ratio of 2:1 as a supplement were used during the three months of growth phase. Fresh Acacia al-
bida leaves and Cactus pear cladodes were collected from plants in Haramaya University campus. Fresh leaves
of the Acacia were harvested from available trees regardless of the plants age, trimmed with its pods, spread
thinly on plastic sheet under shade and turned regularly to ensure uniform drying for safe storage. Likewise, the
cactus cladodes were hand chopped into pieces or strips to an approximate size of 5 cm for ease of feeding and
drying and spread thinly on plastic sheet under shade and dried.
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2.2.2. Finishing Phase

The same natural pasture hay used during growth phase and haricot bean haulms mixed in the ratio of 50:50
were used as a basal diet during the finishing phase [8] and [9]. Haricot bean haulms of different varieties were
obtained from the University’s crop research and production section. The roughages were separately chopped by
hand tool to a length of approximately 5 mm for simplicity of mixing and to reduce selection by animals. The
supplement feed comprised wheat bran, noug and cotton cake meals. Concentrate ingredients were mixed at the
ratio of 69% wheat bran and 31% of oil seed meals (noug and cotton seed meals in 1.1:1 ratio). The roughage
and the concentrate feeds were offered in a separate feeder.

2.3. Experimental Design and Treatments

The lambs were blocked into six groups based on initial body weight. Lambs in a block were randomly as-
signed to one of the four dietary groups making a total of six lambs in each group. Thus, a randomized com-
plete block design (RCBD) was employed. The initial body weight of the experimental animals was determined
by two consecutive weighing after overnight withdrawal of feed and the average of the two days were taken.
After the completion of the growth experiment, the animals were used for finishing phase with no change of
groups.

During the growth phase, the treatments were based on the amount of dried Acacia albida leaf and pod and
Cactus pear cladodes mixture supplement at the ratio of 2:1, respectively. The level of supplement feeding was
at the rate of 0OACM (the control groups did not get any supplement, only the basal diet), 0.9ACM (Supplemen-
tation with Acacia albida and Cactus pear cladodes mixture at a rate of 0.9% body weight), 1.2ACM and
1.5ACM. Hay was offered ad libitum at 20% refusal rate. Treatments during the finishing phase were different
proportions of roughage (R) to concentrate (C) ratio, which included 60R:40C, 50R:50C, 40R:60C, and 30R:
70C. The proportion of roughage to concentrate was determined from animals’ ad libitum intake on dry matter
basis, which was adjusted every four days. In both phases feed was offered in two equal meals.

2.4. Carcass Compositions and Linear Measurements

After the completion of stall feeding, all experimental animals were fasted overnight with access to water and
then slaughtered. The dressed carcass of each lamb was chilled at 4°C in a refrigerator for 24 hrs. Cold carcass
was suspended with hind legs on hock gambre of constant width (20 cm) and the following carcass linear mea-
surements were recorded using tape in centimeter. Carcass length (from the basis of the tail to the basis of the
neck), hind leg length (the smallest distance of the tarsal-metatarsal articular surface), anterior and posterior
buttock circumference of thorax (measured horizontally around the buttock at the level of the maximum width
of the trochantor and the caudal insertion, respectively), chest depth (from the sternum to the thoracic vertebra),
and buttock and shoulder width (at the level of the scapula from one lateral surface to the other). Thereafter, the
cold carcass was split in to two equal halves along the dorsal mid-line using a hand saw. The left half of each
carcass was dissected into lean, fat, bone and used to estimate the whole composition.

2.5. Chemical Analysis

Samples of feed offered, refusals, and feces were ground to pass a 1 mm sieve mesh kept in air tight plastic bags
pending analysis. DM, OM, and Nitrogen (N) were determined according to the procedures of previous work
[10]. The crude protein content was estimated as N x 6.25. Organic matter (OM) was calculated as the differ-
ence between 100 and ash content. Neutral detergent fiber (NDF), Acid detergent fiber (ADF) and Acid deter-
gent lignin (ADL) were analyzed according to the procedures used in earlier studies [11].

2.6. Statistical Analysis

The data subjected to Analysis of Variance (ANOVA) using the general linear model procedure of [12]. Treat-
ment means were separated using Tukey HSD (Tukey honestly significant difference) test. The model for data
analysis was Yj = p + T; + B; + Ejj. Where, Yj; is the response variable; p is the overall mean; T; = the treatment
effect; B; is the block effect and E;; is the random error.
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3. Results and Discussion
3.1. Chemical Composition of Feeds

The CP content of the natural pasture hay is at the borderline of minimum CP needed for maintenance require-
ments of ruminant animals while NDF and ADF were high (Table 1). Acacia albida has high CP content while
cactus cladode is characterized by its low CP content. The hay contains the minimum (7%) CP needed to sup-
port acceptable ruminal microbial activity and the maintenance requirement of the host ruminant [13]. The CP
content of A. albida was within the range of 12% - 18% reported by previous workers [14] and [15]. Cactus
pear contains low CP than hay and the value obtained in the present study is comparable to that reported in ear-
lier studies [16] [17]. Fiber fractions content was higher for the natural pasture hay than A. albida and Cactus
cladodes. The fiber fractions content of A. albida is comparable to values of 560 g/kg NDF and 336 g/kg ADF
reported earlier [18]. The CP content of hay used in the finishing phase is similar to that of growth phase, since
the source is the same (Table 1). The CP composition of haricot bean haulm was relatively lower than hay. Low
CP concentration in haricot bean haulm is attributed to late harvesting of the crop after much of the leaves have
been shattered. As expected, the CP content of the concentrate mixture is well above required to satisfy the ni-
trogen demand for proper functioning of rumen microorganisms and it is a good complement to the low quality
roughage used.

3.2. Carcass Linear Measurements

Treatment groups did not differ in carcass linear measurements, except for anterior buttock circumference (ABC)
and chest depth (CD) (Table 2). Lambs fed with 1.5ACM/30R:70C have wider ABC than the rest treatment
groups, while the CD is longer in 1.5ACM/30R:70C than 0ACM/60R:40C. According to earlier work [19], the
linear carcass measurements are indices of skeletal development and indirectly help to determine carcass con-
formation. Effect of nutrition on carcass linear measures were reported earlier [1] [19] and generally confirmed
that increased level of supplement improved most of the carcass linear measurements. In the present study, ex-
cept ABC and chest depth values, most of the carcass linear measurements did not affected due to the different
feeding regimes. Increasing level of supplement and proportion of concentrate during the growth and finishing

Table 1. Chemical composition of ingredients and experimental diets used during growth and finishing phases (DM as %,

others %DM).
Chemical composition
Parameters

DM oM CP NDF ADF ADL

Growth phase
Natural pasture hay 90.7 90.0 7.8 67.6 33.2 215
Acacia albida 91.2 89.8 12.0 525 32.0 9.80
Cactus cladodes 90.3 82.0 5.99 23.3 15.0 2.40
2Acacia:1Cactus 90.7 84.7 11.0 35.7 215 4.20

Finishing phase
Natural pasture hay 90.7 90.0 7.8 67.6 33.2 215
Haricot bean haulms 91.3 90.1 6.7 62.1 38.9 7.00
Wheat bran 89.2 85.9 17.7 395 11.6 2.10
CSM 91.8 80.8 28.0 34.9 30.9 7.70
NSM 91.0 89.2 40.0 41.9 15.2 8.30
Concentrate mixture 90.5 85.0 18.5 39.1 17.4 6.70

DM = Dry matter; OM = Organic matter; CP = Crude protein; NDF = Neutral detergent fiber; ADF = Acid detergent fiber; ADL = Acid detergent
lignin; CSM = cotton seed meal; NSM = noug seed meal.
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phases improved the circumference of anterior buttock and depth of the chest. This is in line with [20] who
noted that almost all linear carcass measurements did not varied with the diet except buttock width which was
higher for group of kids fed higher level of supplement diet. Contrary to this, [20] reported that lambs fed at
high level of concentrate showed greater values for most of the linear measurement parameters. The average
numerical value recorded for carcass length was comparable to that reported by [20], but was greater than the
value reported by [1] [21], however, was lower when compared to 78 and 75 cm obtained for South African Me-
rino and Durmer sheep [22]. The discrepancy in length might be due to differences in breeds of experimental
animals and types feed used during the experimental periods. Chest depth was also increased with increased lev-
el of foliage supplements and concentrate proportion during the growth and finishing phases, respectively. Dif-
ferences for these carcass linear measurements among the treatment groups showed a positive relationship with
slaughter weight, since heavier lambs at slaughter attained greater carcass linear measurements [23].

3.3. Carcass Composition

Percentage of lean, bone, and meat to bone ratio was not impacted (p > 0.05) by the different feeding regimes
(Table 3). Percentage of fat content of the carcass was significantly (p < 0.05) higher in 1.5ACM/30R:70C
groups than 0ACM/60R:40C. The major non genetic factor influencing carcass composition is nutrition. Accor-
dingly, higher fat percentage of carcass of lambs fed higher level of concentrate is associated with higher mus-
cular fat proportion due to intake and availability of essential nutrients. In concurrence with the present findings,
other researchers also reported higher proportion of fat in lambs fed with higher concentrate ration than con-
sumed lower concentrate containing diets [24] [25]. The result of the present findings, however, is in contrast

Table 2. Effects of different feeding regimes on carcass linear measurements.

Dietary treatments”
Parameters (cm) SEM p-value
0ACM/60R:40C  0.9ACM/50R:50C 1.2ACM/40R:60C 1.5ACM/30R:70C

Carcass length 54.8 56.5 52.5 58.0 1.64 0.1468
Leg length 327 34.0 333 333 0.96 0.9729
PBC 49,5 50.3 55.0 49.2 1.44 0.0539
ABC 36.9° 33.5° 36.7° 42.5° 0.58 0.0001
Buttock width 116 11.8 12.8 115 0.76 0.6071
Shoulder width 8.75 8.78 8.71 9.42 0.52 0.7500
Chest depth 22.8° 24.6% 24.5% 26.8° 0.71 0.0153

Means in a row with different superscript are significant at p < 0.05; PBC = Posterior buttock circumference; ABC = Anterior buttock circumference;
“Growth phase treatments are based on Acacia albida and Cactus pear cladodes mixture (ACM) supplementation at a ratio of 2 to 1, respectively;
0ACM = no supplement, control; 0.9ACM = supplementation at a rate of 0.9% body weight; 1.2ACM = 1.2% body weight; 1.5ACM = 1.5% body
weight, and finishing phase treatments are based on roughage (R) to concentrate (C) ratio: 60R:40C (60% roughage and 40% concentrate feeding);
50R:50C; 40R:60C; 30R:70C.

Table 3. Effect of different feeding regimes on the carcass compositions.

Dietary treatments”
Parameters SEM p-value
0ACM/60R:40C  0.9ACM/50R:50C 1.2ACM/40R:60C 1.5ACM/30R:70C

Lean (%) 62.3 58.1 58.1 56.1 2.42 0.5417
Bone (%) 225 26.7 21.2 20.6 1.96 0.1596

Fat (%) 15.2° 16.3% 20.6® 23.3° 1.59 0.0085
Meat: bone 3.8 2.8 3.8 4.0 0.37 0.1412

Means in a row with different superscript are significant at p < 0.05; “Growth phase treatments are based on Acacia albida and Cactus pear cladodes
mixture (ACM) supplementation at a ratio of 2 to 1, respectively; 0OACM = no supplement, control; 0.9ACM = supplementation at a rate of 0.9% body
weight; 1.2ACM = 1.2% body weight; 1.5ACM = 1.5% body weight, and finishing phase treatments are based on roughage (R) to concentrate (C) ra-
tio: 60R:40C (60% roughage and 40% concentrate feeding); 50R:50C; 40R:60C; 30R:70C.
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with earlier studies [26] [27] who did not found significant differences between dissected lean, bone, and inter
muscular fat weight or percentage of growing ram lambs fed with different proportion of roughages and concen-
trate. This could be attributed to the relatively good diets used in all treatment groups during the studies. The
lack of significant difference for the value of bone in this experiment is that it is a tissue which develops early in
all animal species and does not depend on nutrition and sex at older ages [28]. Feeding regimes also did not im-
pact value of meat to bone ratio. In line with this, several authors have been reported that levels of supplement
and feeding regimes did not affect meat to bone ratio for different indigenous breeds of sheep and their crosses
[20] [21] [29] [30]. Differences amongst these studies might be due to a consequence of environmental effects,
probably related to diet compositions, the degree of maturity attained at the slaughter body weight and breed
differences.

4. Conclusion

The experiment was conducted to assess the effects of feeding regimes on the compositions and carcass linear
measurements of Blackhead Ogaden sheep. The result of this study revealed that except the fat content which
was greater for lambs fed 1.5ACM/30R:70C diet, all the carcass composition parameters did not impact due to
the different feeding regimes. Moreover, sheep fed at higher level of foliage supplementation during the growth
phase and higher proportion of concentrate during the finishing phase showed wider anterior buttock circumfe-
rences and longer chest depth.
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