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The experiment was conducted for 90 days of feeding trial at Bako district, Western Ethiopia using 
twenty yearling male Horro sheep weighing 20.42 ± 0.35 kg (mean ± SD) with the objectives to evaluate 
the effect of supplementation of nougseed meal and wheat bran mix (1:1) on body weight (BW) gain and 
carcass characteristics of Horro sheep. The experiment was arranged with four blocks and four 
treatments in a randomized complete block design. The treatments were ad libitum feeding of urea 
treated maize husk (UTMH, T1) and untreated maize husk (UMH) supplemented with 200 g (T2), 300 g (T3) 
and 400 g (T4) of nougseed meal (NSM) and wheat bran (WB) mix (1:1) on the dry matter (DM) basis. 
Supplementation decreased (P<0.001) UMH DM intake as compared to intake of sole UTMH. Daily BW 
gain, final BW, empty BW, hot carcass weight and dressing percent (DP) were higher (P<0.001) in 
supplemented treatments. Sheep fed on the high level of supplementation (T4) had significantly heavier 
(P<0.001) rib eye muscle area and more muscle deposition. It was concluded that supplementation of 
Horro sheep with different levels of NSM and WB mix promoted BW gain, (DP) and increased the 
proportion of edible offal. Increasing trend of BW gain between the different levels of supplementation 
during the trial used in this study is an indication of the use of additional level than the high (T4) level of 
supplementation to obtain more BW gain in Horro sheep.  
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INTRODUCTION 
 
In subsistence agriculture, which is common in developing 
countries like Ethiopia, farmers keep small ruminants for 

sale and household meat consumption where gross 
income is determined by the flock number raised by the
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owners (Gemeda et al., 2007; Temesgen et al., 2007). In 
fact, under Ethiopian condition, the aim of sheep 
producers is to get their lambs to slaughter weight in a 
short period of time with the maximum amount of lean 
meat, minimum bone and an amount of fat, which is 
desired by the consumers (Aschalew and Getachew, 
2013). However, FAO (1997) reported that mean carcass 
weight of sheep is less than 10 kg per animal, which is 
the second lowest in sub-Saharan African. Gemeda et al. 
(2007) and Tesfa et al. (2013) suggested that, among 
many factors, plane of nutrition plays a major role in 
contributing to the variation in growth performance 
(carcass weight) and carcass compositions in sheep. 
Temesgen et al. (2007) noted that sheep productivity was 
based on large flock number, which is not viable option 
due to growing human population. Instead, intensified 
feeding may be one way to raise production per unit of 
animal in a sustainable way on the basis of available feed 
resource utilization as suggested by Shapiro et al. (2004). 

Diriba and Lemma (2001) reported that maize is the 
major cereal crop in the western Ethiopia, particularly in 
the study area and its area of production is increasing 
from time to time more than other crops. As a result, the 
contribution of maize residues to animal feed resource is 
also increasing, particularly in early months of the dry 
season (Diriba et al., 2001; Thorne et al., 2002). 

Maize husk is part of maize residue which is less 
digestible and low in available nutrients such as crude 
protein (CP) and digestible energy and slow rate of 
microbial fermentation (Adebowale, 1988; Ranjhan, 
1997). These characteristics limit its intake and 
digestibility thereby hampering the productivity of farm 
animals (Nguyen, 1998; Undi et al., 2001). But, there are 
technical possibilities of upgrading the nutritive value of 
this residue by means of chemical treatment and/or 
proper supplementation of concentrates. 

The objective of this study was to evaluate the effect of 
urea treatment and supplementation of different levels of 
concentrate mix on body weight gain and carcass 
characteristics of Horro sheep fed on maize husk.   
 
 
MATERIALS AND METHODS 
 
Study area 
 
The experiment was conducted at Bako District, Western Ethiopia, 
which is located at an altitude of 1650 m above sea level, and at 
09° 06’ 56” N latitude and 37° 03’ 30” E longitude at about 239 km 
from Addis Ababa. The mean annual rainfall is 1242 mm, and the 
mean annual maximum and minimum temperatures ranges (13.3-
27.9°C) during the period of 1961 to 2010 (Meteorological Station; 
Bako Agricultural Research Center). 
 
 
Experimental design and feeding management 
 
Twenty yearling male Horro sheep with initial body weight (BW) of 
20.42 ± 0.35 kg (mean ± SD) and housed in individual pens were 
used in  a  randomized  complete  block  design.  The  experimental 

 
 
 
 
sheep were grouped into four blocks with similar BW and one from 
each block was assigned at random to a treatment feed. The 
treatments consisted of ad libitum feeding of chopped cured urea 
treated maize husk (UTMH) (T1), ad libitum feeding of chopped 
cured untreated maize husk (UMH) and daily supplementation with 
200 (T2), 300 (T3) and 400 g (T4)  nougseed meal (NSM) and WB 
mix at 1:1 ratio. The supplements were offered in two equal parts at 
8:00 and 16:00 h daily, and the experimental sheep had free 
access to mineral salt and water. Feed intake was recorded daily 
for the 90 days of feeding trial and BW was measured at ten days’ 
interval after overnight fasting. The cured UMH contained 93.56% 
organic matter (OM), 5.76% crude protein (CP), 75.8% neutral 
detergent fiber (NDF) and the NSM-WB mixture contained 94.61% 
OM, 24.13% CP and 41.1% NDF. 

 
 
Determination of carcass components 

 
At the termination of 90 days feeding trial, all sheep were fasted 
overnight, weighed and slaughtered. Different components of the 
carcass were separated, weighed and recorded for each sheep. 
The rib eye muscle area was traced between the twelfth and 
thirtieth rib and the area was measured with traced square paper. 
Empty BW was calculated as slaughter weight less gut content. 
Dressing percent was calculated as proportion of hot carcass 
weight to slaughter weight and/or empty BW. Percent of total 
edibleoffal (TEO) was calculated as the sum of blood, lung, trachea, 
heart, liver, spleen, empty gut, kidney and internal fat (mesenteric 
and kidney) weight to slaughter weight. Also percent of total non-
edible offal (TNEO) was calculated as the sum of head, skin, genital 
organs, gall bladder and gut fill weight to slaughter weight.  

 
 
Data analysis 

 
Experimental data were subjected to the analysis of variance using 
the computer software SAS. Treatment means were separated by 
least significant difference test (LSD). The model for a randomized 
complete block design below was used for assessing the 
experimental data. 
 
Yij= µ + Ti + Bi + Eij,  

 
where Yij = the response variable, µ = overall mean, Ti = treatment 
effect, Bj = block effect, and Eij = random error. 
 
 
RESULTS AND DISCUSSION 
 
Digestible nutrient intake 
 
Within the supplemented group of sheep, all total 
digestible nutrient intake increased (P<0.001) with the 
level of supplement offered (Table 1). Similarly, Mulugeta 
and Gebrehiwot (2013) reported that the nutrient intake 
increases with the increase of level of supplementation 
with Sesame cake to sheep fed on wheat bran and teff 
straw. The digestible nutrient intake of UTMH (T1) is 
lower (P<0.001) compared to supplemented group. The 
digestible CP intake for T1 and T2 was similar (P<0.001) 
as the later offered lower amount of supplement which 
indicates potential of small amount of urea to provide CP 
for ruminants when added to poor quality roughages.  
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Table 1. Digestible nutrient intake of Horro sheep fed urea treated maize husk and untreated maize husk 
supplemented with different levels of wheat bran and nougseed meal mix. 
 

Parameter 
Digestible Nutrient intake (g/kg DM) 

SEM SL 
T1 T2 T3 T4 

DM 391.1
d
 517.2

c
 567.4

b
 652.2

a
 9.386 *** 

OM 375.6
d
 493.8

c
 543.0

b
 623.5

a
 8.575 *** 

CP 55.8
c
 58.1

c
 75.8

b
 95.8

a
 1.612 *** 

NDF 274.4
d
 363.6

c
 382.0

b
 436.1

a
 6.585 *** 

ADF 133.5
d
 212.3

c
 228.4

b
 272.3

a
 4.341 *** 

 
a,b,c,d

Means with the same letter in the same row are not significantly different, ***P<0.001; ADF: Acid detergent 
fiber; CP: crude protein; DM: dry matter;  NDF: neutral detergent fiber; OM: organic matter; SEM: standard error 
mean, SL: significance level. 

 
 
 

 
 

Figure 1. Trends in body weight gain of Horro sheep fed sole urea treated 
maize husk and untreated maize husk supplemented with different levels of wheat bran and 
nougseed meal mix. T1: UTMH; T2: UMH + 200 g (WB + NSM); T3: UMH + 300 g (WB + 
NSM); T4: UMH + 400 g (WB + NSM). 

 
 
 

Improved intake of urea treated cereal straw in sheep 
has been reported by other study (Getahun, 2013). 
 
 
Body weight change and feed conversion efficiency 
 
Differences (P<0.001) were observed in daily BW gain 
and final BW among the supplemented sheep. Positive 
correlation (P<0.001; r = 0.792) between CP intake and 
mean daily BW gain (Figure 2) was observed. Treatment 
diets resulted in a higher variation (P<0.001) in BW 
change and ADG. Sheep supplemented with concentrate 
feeds had higher (P<0.001) ADG as compared to those 
fed sole UTMH (T1). The maximum ADG of sheep was 
achieved by offering UMH with 400 g concentrate mix. 
Similar results were reported by Aschalew and Getachew 
(2013), Mulugeta and Gebrehiwot (2013), and Sultana et 
al. (2012). Based on this result, it can be concluded that 
supplementation can improve ADG at all levels used in 

the present experiment, perhaps through providing 
nutrients available for absorption or by enhancing 
microbial protein synthesis (Figure 1). This result is 
supported by Awet and Solomon (2009) and Zemicael 
and Solomon (2009) and Tesfa et al. (2013) that showed 
supplement rations improve BW gain, where different 
supplements have no equal potentials to supply nutrients 
for growth.  

During the whole experimental period, the animals fed 
on UTMH maintained their BW. Similar results were 
obtained by Adugna and Frik (2000), in which 
supplementation of graded levels of Desmodium intortum 
hay to sheep fed on maize residue harvested at different 
stages of growth resulted in significant BW gain with 
increasing level of supplementation. The current lower 
BW gain in sheep fed sole UTMH despite its optimum CP 
content might be due to its high fiber content and the loss 
of volatile nutrients and ammonia from UTMH throughout 
the daytime that might have decreased the CP content
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Figure 2. Regression of mean daily body weight gain on mean daily crude protein intake in Horro sheep fed 
sole urea treated maize husk and untreated maize husk supplemented with different levels of wheat bran 
and nougseed meal mix. ADG: Average daily gain, CPI: crude protein intake, R: regression. 

 
 
 

Table 2. Body weight change and feed conversion efficiency of Horro sheep fed sole urea treated maize husk and 
untreated maize husk supplemented with different levels of nougseed meal and wheat bran mix. 
 

Parameter T1 T2 T3 T4 SEM SL 

IBW (kg) 20.50 20.48 20.52 20.50 0.05 ns 

FBW (kg) 20.7
d
 23.1

c
 25.4

b
 28.7

a
 0.79 *** 

BWC (kg) 0.22
d
 2.5

c
 4.9

b
 8.2

a
 0.80 *** 

ADG (g/day) 2.44
d
 27.8

c
 54.9

b
 91.1

a
 8.94 *** 

DMI (g/day) 545.24
d
 671.1

c
 729.3

b
 846.5

a
 9.29 *** 

FCE 0.0044
c
 0.041

b
 0.075

a
 0.108

a
 0.01 *** 

 
a,b,c,d

Means with the same letter in the same row are not significantly different, ***P<0.001; ns: Non-significant; ADG: average 
daily gain; BWC: body weight change; DMI: dry matter intake; FBW: final body weight; FCE: feed conversion efficiency; IBW: 
initial body weight; SEM: standard error mean 

 
 
 
to be less than 10.42% obtained in chemical analysis. 
Supplementation of concentrate mix increases growth 
rate of Bengal goats (Sultana et al., 2014) which 
corresponds to the present results. 

Based on the present study, the optimum level of 
concentrate mix supplementation to UMH in terms of 
sheep BW gain per kg DMI was 400 g, in which 
maximum BW gain, better FCE and optimum net return 
was obtained. In the present study, the doubling of ADG 
with increasing level of supplementation needs attention 
and may show the potential feedlot performance of this 
breed (Table 2).  

Feed conversion efficiency was higher (P<0.001) for 
treatments in the order T4=T3>T2>T1. The low FCE for 

UTMH (T1) was probably because of the lower CP and 
energy intake and higher fiber content of the diet that 
might have caused the use of net efficiency of 
metabolisable energy to be depressed significantly. The 
higher FCE with 400 g concentrate mix supplementation 
to UMH basal diet explained the nutritional advantage of 
concentrate mixes in providing absorbed nutrients by 
enhancing the maize husk nutrient utilization. In 
agreement with this result, Aschalew and Getachew 
2013) and Mulu et al. (2008) reported improvement in 
FCE proportional to the levels of supplementation in 
sheep fed natural grass hay supplemented with treated 
grass pea and brewers’ dried grain, respectively.  

Abebe et al. (2009) also stated that improved feed
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Table 3. Carcass parameters of Horro sheep fed urea treated maize husk and untreated maize husk supplemented 
with different levels of nougseed meal and wheat bran mix. 
  

Parameter T1 T2 T3 T4 SEM SL 

SW (kg) 20.64
d
 23.02

c
 25.36

b
 28.68

a
 0.80 *** 

EBW (kg) 18.41
d
 20.3

c
 22.88

b
 25.2

a
 0.46 *** 

HCW (kg) 7.38
d
 9.39

c
 11.52

b
 13.23

a
 0.57 *** 

       

Dressing % on       

SW 35.8
c
 40.6

b
 45.4

a
 45.8

a
 0.015 *** 

EBW 40.0
c
 46.2

b
 50.2

ab
 52.4

a
 0.021 *** 

REMA (cm
2
) 5.92

d
 8.97

c
 11.04

b
 14.7

a
 0.78 *** 

 
a,b,c,d

Means with the same letter in the same row are not significantly different, ***P<0.001,  EBW: empty body weight; 
HCW: hot carcass weight; REMA: rib-eye muscle area; SEM: standard error mean; SL: significance level; SW: slaughter 
weight. 

 
 
 
conversion ratio was observed when Arsi-Bale sheep fed 
hay supplemented with wheat bran, linseed meal and 
their mixes. 
 
 
Carcass characteristics 
 
Evaluation and making a comparison of carcass yield and 
characteristics for animals under fattening program is a 
primary importance. Supplemented sheep had higher 
(P<0.001) values of slaughter weight (SW), empty body 
weight (EBW), hot carcass weight (HCW), dressing 
percentage (DP) and rib eye muscle area (REMA) than 
sheep fed sole UTMH (Table 3). Comparison between 
the supplemented group showed that SW, EBW and 
HCW increased (P<0.001) with increasing level of 
concentrate mix supplementation. In agreement with the 
current study, both Michael and Yayneshet (2014) and 
Gemeda et al. (2007) reported higher carcass parameters 
obtained for treatments under the highest level of feeding 
(250 and 400 g/day concentrate mix) of Tigray highland 
and Horro sheep compared to those treated under lower 
feeding levels, respectively. 

Hot carcass weight comprises of bone and flesh 
excluding offal whether edible or non-edible. Sheep 
supplementedwith the highest (T4) level of concentrate 
mix resulted in a higher (P<0.001) HCW due to relatively 
more muscle development than others. Similarly, Tesfaye 
(2008) and Michael and Yayneshet (2014) reported that 
higher HCW for high level concentrate mix supplemented 
Arsi-Bale sheep fed urea treated maize cob. 

Dressing percentage was higher (P<0.001) in T4 and 
T3 as compared to T2 for supplemented group.  
Comparison of DP as a proportion of EBW indicated that 
about 4% higher for each treatment than the DP as 
proportion of SW for each treatment, which can be 
attributed to the removal of the gut content (Table 3). 
Payne (1990) reported that there is improvement in DP 
as the proportion of concentrate in the diet increased, 

which is in agreement with the current study. T4 resulted 
in higher (P<0.001) DP which is in agreement with other 
indigenous Ethiopian sheep DP as SW at higher level of 
supplementation. Similarly, the result recorded on DP in 
the current experiment is consistent with the report of 
Ulfina et al. (1999) where concentrate feeding to aged 
Horro ewes improved carcass quality and DP. 

The rib eye muscle area (REMA) was higher (P<0.001) 
in the order of T4> T3> T2 > T1 (Table 3). This indicates 
supplemented sheep were able to develop better muscle 
than T1. Comparable to the current study, Abebe (2008) 
reported REMA of 12.85 to 15.21 cm

2
 for Washera sheep 

fed on natural grass hay and supplemented with graded 
levels NSM, WB and brewery dried grain mix. Contrary to 
the present study, smaller REMA of 3.15 to 6.95 cm

2
 and 

7.0 to 8.4 cm
2
 were reported by Abebe et al. (2009) in 

Arsi-Bale sheep at different levels of supplementation. 
The differences may be attributed to environmental 
factors, plane of nutrition and breed differences. 
 
 
Edible offal 
 
Offal components are edible or non-edible based on 
tradition, religion, culture and differences in norms and 
preferences of the people and is more or less subjective. 
Blood, testis, omental and mesenteric fat, tail, kidney fat 
and total edible offal components (P<0.001), tongue, 
empty gut and liver (P<0.01) and kidney (P<0.05) were 
higher in T4 compared to others. Lower (P< 0.001) total 
edible offal (TEO) was recorded in T1 and higher in T4 
(Table 4). In agreement with the work of Tesfaye (2008) 
and Hirut (2008), supplemented sheep had higher weight 
of TEO compared to those fed on sole UTMH. This 
indicated improvement in TEO due to supplementation 
for sheep fed UMH basal diet. Smith (1984) and Michael 
and Yayneshet (2014) indicated that lamb carcass 
fatness is closely associated with BW and differences in 
their energy or dietary protein level intake when lambs
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Table 4. Edible offal of Horro sheep fed sole urea treated maize husk and untreated maize husk supplemented 
with different levels of wheat bran and nougseed meal mix. 
 

Parameter T1 T2 T3 T4 SEM SL 

Blood (g/head) 783.8
d
 935.6

c
 1070.4

b
 1262.0

a
 60.21 *** 

Tongue (g/head) 62.4
c
 77.6

b
 80.6

b
 98.2

a
 6.79 ** 

Testis (g) 107.2
c
 168.2

b
 181.4

b
 287.6

a
 21.35 *** 

OMF (g/head) 17.0
c
 35.2

b
 79.8

a
 85.8

a
 8.25 *** 

EG (g/head) 1466.2
c
 1557.8

bc
 1687.6

ab
 1741.2

a
 63.30 ** 

Heart (g/head) 101.2 107.4 111.6 121.8 8.83 Ns 

Liver (g/head) 317.4
b
 342.2

b
 333.8

b
 413.0

a
 19.09 ** 

Kidney (g/head) 69.8
b
 67.8

b
 74.0

ab
 89.6

a
 7.26 * 

Tail (g/head) 136.4
c
 296.8

b
 344.6

b
 765.6

a
 70.27 *** 

KF (g/head) 15.6
c
 25.4

b
 29.6

ab
 34.6

a
 2.63 *** 

TEO (g/head) 3077.0
c
 3614.0

b
 3993.4

b
 4899.4

a
 175.82 *** 

 
a,b,c,d

Means with the same letter in the same row are not significantly different; ***P<0.001; **P<0.01; *P<0.05; ns: non-
significant; EG: empty gut; KF: kidney fat; OMF: omental and mesteric fat; SEM: standard error mean; SL: significance 
level; TEO: total edible offal. 

 
 
 

Table 5. Non-edible offal of Horro sheep fed sole urea treated maize husk and untreated maize husk supplemented 
with different levels of wheat bran and nougseed meal mix. 
 

Parameter T1 T2 T3 T4 SEM SL 

GF (g/head) 2540.0
c
 2920.0

bc
 3118.0

b
 3780.0

a
 220.39 *** 

HWOT (g/head) 1114.8
b
 1121.0

b
 1213.8

a
 1288.8

a
 36.43 ** 

Skin (g/head) 1399.4
d
 1555.0

c
 1744.8

b
 1938.6

a
 63.13 *** 

Feet (g/head) 441.8
b
 477.0

ab
 460.6

b
 544.4

a
 31.31 ** 

Penis (g/head) 32.0
b
 45.6

a
 45.8

a
 48.4

a
 2.65 ** 

LTE (g/head) 346.0
c
 374.2

b
 385.0

ab
 405.2

a
 10.52 ** 

GB (g/head) 4.1 3.7 2.8 3.9 0.69 Ns 

Spleen (g/head) 37.6
b
 53.0

ab
 49.6

ab
 61.4

a
 7.29 ** 

UB (g/head) 24.6 24.2 25.4 31.0 3.55 Ns 

TNEO (g/head) 5940.3
c
 6573.7

bc
 7045.8

b
 8103.7

a
 298.03 *** 

 
a,b,c,d

Means with the same letter in the same row are not significantly different, ***P<0.001; **P<0.01;  ns: non-significant; 
GB: gall bladder; GF: gut fill; HWOT: head without tongue; LTE: lung, trachea and esophagus; SEM: standard error mean; 
SL: significance level; TNEO: total non-edible offal; UB: urinary bladder. 

 
 
 
are compared at same live weight. 
 
 
Non-edible offal 
 
Gut fill, skin and TNEO were higher (P<0.001) for T4 
compared to other treatments. Head without tongue, feet, 
penis, spleen and (lung, trachea and esophagus) were 
higher (P<0.01) for T3 and T4 compared to T1 and T2 
(Table 5). Total non-edible offal was higher (P<0.001) 
insupplemented sheep than sheep fed on sole UTMH. 
Mulu et al. (2008) and Abebe et al. (2009) also reported 
heavier TNEO for supplemented Wegera and Arsi-Bale 
sheep, respectively than the non-supplemented sheep 
fed basal diet of grass hay. In contrast to the present 
finding, Hirut (2008) and Michael and Yayneshet (2014) 

reported negative effect of level of supplementation on 
the percentage of TNEO in Hararghe and Tigray highland 
sheep, respectively. The difference might be attributed to 
breed, geographical location and type of feed offered. 
 
 
Partial budget analysis  
 
Sheep fed sole UTMH had a negative net return (-30.21 
ETB/sheep) and it was the lowest among the treatments. 
The net return from the supplemented treatments was -
7.07, -2.13 and 50.03 ETB/head for T2, T3 and T4, 
respectively (Table 6). Also T2 and T3 resulted in a 
negative and lower net return as compared to T4. This 
might be due to lower amount of concentrate 
supplementation to T2 and T3 that resulted in statistically
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Table 6. Partial budget analysis of Horro sheep fed sole urea treated maize husk and untreated maize husk 
supplemented with different levels of wheat bran and nougseed meal mixture. 
 

Cost items and variables  
Treatments 

T1 T2 T3 T4 

Sheep purchasing price (ETB/head) 217.00 217.00 217.00 217.00 

Total basal diet intake (kg/head) 49.66 44.35 41.83 43.54 

Total concentrate intake (kg/head) 0.00 18.00 27.00 36.00 

     

Feed cost 
    

Cost for concentrate (ETB/head) 0.00 28.80 43.20 57.60 

Cost for UTMH (ETB/head) 21.41 0.00 0.00 0.00 

Cost for UMH (ETB/head) 0.00 17.97 16.91 17.57 

Cost for mineral blocks (ETB/head) 2.40 2.40 2.40 2.40 

Cost for labor (ETB/head)  25.40 25.40 25.40 25.40 

Total variable cost (ETB/head) 49.21 74.57 87.91 102.97 

Gross income (ETB/head) 236.00 284.50 302.78 370.00 

Total return (ETB/head) 19.00 67.50 85.78 153.00 

Net return (ETB/head) -30.21 -7.07 -2.13 50.03 

ΔNR - 48.50 66.78 134.00 

Δ TVC - 25.36 38.70 53.76 

Δ NI - 23.14 28.08 80.24 

MRR - 0.91 0.73 1.49 

MRR (%)  - 91.25 72.56 149.26 
 

ETB: Ethiopian Birr; MRR: marginal rate of return; ΔNI: change in net income; ΔTR: change in total return; ΔTVC: 
change in total variable cost; T2: (UTMH alone); T3: UTMH+200 g (50%WB+50%NSM); T4: UTMH+300 g (50% 
WB: 50% NSM); T5: UTMH+400 g (50%WB: 50% NSM). 

 
 
 
lower BW gain as a result of lower nutrient intake. The 
marginal rate of return indicated that each additional unit 
of 1 ETB per sheep cost increment resulted in 1 ETB and 
additional 0.91, 0.73 and 1.49 ETB benefit for T2, T3 and 
T4, respectively. Therefore, among the supplemented 
treatments, T4 was found to be more profitable 
considering the net return and marginal rate of return, 
because sheep which had a better nutrient intake had 
higher average daily weight gain which results in a higher 
sale price. 
 
 

Conclusion 
 

Based on result of the present study, it is suggested that 
supplementations of Horro sheep with concentrate mix 
had a positive effect on feed intake, BW gain and carcass 
parameters. The positive response was more pronounced 
for sheep supplemented with highest level of concentrate 
mix with UMH basal diet. Moreover, the result of partial 
budget analysis (Table 6) indicated that the highest level 
of concentrate mix supplementation returned the highest 
profit than the other levels of supplementations. 
Therefore, supplementation of UMH with 400 g 
concentrate mix is biologically more efficient than the low 
level of supplementation and potentially more profitable, 
which tends to be economically recommended for feedlot 

fattening of Horro sheep. 
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