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Abstract  Article Information 
The study was conducted at Kombolcha ATVET College, Eastern Ethiopia using 25 intact 
male yearling Somali goats weighing 18.4±1.5kg at the start of the experiment. The  objectives 
of the study was to examine the effects of urea treated groundnut pod hulls and 
supplementation of wheat bran and mustard seed cake mixture at a ratio of 3:1, respectively at 
different levels on body weight change and carcass yield performance of Somali goats. A 
completely randomized block design was employed and the experimental animals were 
grouped in five blocks of five goats each based on their initial BW. The goats within a block 
were randomly assigned to one of the five diets. Treatment feeds consisted feeding of sole 

untreated groundnut pod hulls (UGNPH) (T1) adlibtum, sole urea treated (UTGNPH) (T2) 
adlibtum, and supplementation of the UGNPH with the concentrate mixture at graded levels 
of125g (T3), 250g (T4) and 375g DM/head/day (T5). Daily DM intake of UGNPH was higher 
(P<0.001) in T1 (407.1 g/head/day) and T3 (388.7g/head/day) compared to T4 (331.5 g/head 
day) and T5 (272.1 g/head/day), whereas that of UTGNPH was higher (P<0.001) for T2 (471.1 
g/day/head) compared to all treatments. Total DM intake was higher (P<0.001) in 
supplemented groups (T3, T4, and T5) compared to non-supplemented groups (T1and T2). 
Goats fed sole UGNPH (T1) and UTGNH (T2) lost BW at a rate of 31 and 6 g per day, 
respectively, whereas supplemented goats gained BW at a rate of 18.9(T3), 40.7(T4), and 
53.3g(T5)per day. Goats supplemented with concentrate had higher (P<0.001) weight of hot 
carcass and empty bodyweight (BW). Better dressing percentage was obtained (P<0.01) in 
supplemented and UTGNPH group on empty and slaughter BW basis. The result of this 
experiment demonstrated that urea treatment increased intake of groundnut pod hulls and 
decreased body weight loss as compared to the UGNPH. We recommend supplementation 
with 375g DM/day/head of the concentrate mixture to UGNPH based diet for small scale goat 
fattening programs, since neither UGNPH nor UTGNPH provided sufficient nutrients for 
growing goats. 
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INTRODUCTION 

Ethiopia is home to about 14 indigenous breeds or 
ecotypes of goats that are distributed across all agro-
ecological zones and ruminant livestock production 
systems (FARM-Africa, 1996; FAO, 1999). Despite the 
fact that goats form an important component of livestock 
population in Ethiopia, little attention has been given to 
improve the productivity of the species (Kassahun et al., 
1989). FAO (2001) estimated that average dressed 
carcass output per individual goat in Ethiopia is 8 kg, 
which is among the lowest in African countries.  

 

Because of the poor quality of natural pasture and crop 
residues, substantial weight loss of animals is 
encountered, especially during dry seasons. This cyclical 
pattern of weight gain and lose based on the availability of 
feed across the season can be mitigated by identifying, 
evaluating, and using of the locally available non-

conventional feeds that can be used during periods of 
feed scarcity.  

 
Among crop residues available for animal feeding are 

groundnut pod hulls. Groundnut pod hulls are extensively 
fed to ruminants, especially in dry seasons (Olorunju et 
al., 1996). Groundnut pod hulls contain crude protein (CP) 
of 115 g/kg DM, which is higher as compared to hulls of 
other legumes such as cotton seed hulls. Nevertheless, 
the majority of groundnut pod hulls produced in Ethiopia 
are either dumped or used as fire fuel.  

 
Despite the fact that groundnut pod hull is produced in 

many districts of  low lands of  Ethiopia, system for its 
utilization as animal feed has not been developed and 
made available to small scale farmers. Moreover, the 
effect of feeding groundnut pod hulls as a basal diet and 
its supplementation with mixture of concentrate was not 
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investigated in the diet of goats. Therefore, this study was 
designed to come up with the effect of urea treated 
groundnut pod hulls and supplementation of the untreated 
groundnut pod hulls with wheat bran and mustard seed 
cake mixture on body weight change, carcass, and edible 
and non-edible non-carcass yield performance of Somali 
goats.   
 

MATERIALS AND METHODS 

Descriptions of the Study Area 
The study was conducted in Kombolcha ATVET 

College which is located in Kombolcha district, Eastern 
Hararghe Zone of the Oromia National Regional State, 
Ethiopia. It is located at 542 km East of Addis Ababa and 
17 km North of Harar town. It lies within an altitude 
ranging from 1200 to 2460 m.a.s.l, at latitude of 42°07 ̎ 0̍ 
E and longitude of 9°25 ̎ 60̍ N. The rainfall pattern of the 
site is bimodal, erratic, and unreliable with the mean 
annual precipitation ranging from 600-900 mm. The long 
rainy season ‘keremt’ starts at the beginning of July and 
extends up to September, while the short rainy season 
‘belg’ is from March up to April and the mean annual 
temperature range from 16-25

0
C.   

 

Management of Animals and Experimental Design   
A total of 30 Somali goats were quarantined for15 

days, of which 25 goats were selected and used for the 
experiment. The quarantine period was followed by 15 
days of acclimatization to the experimental diets and pen 
during which the goats were kept and fed in individual 
pens. A completely randomized block design was used for 
the experiment. The goats were grouped into five blocks 
of five goats each based on their initial bodyweight. Goats 
in each block were randomly assigned to one of the five 
treatment diets.   

  
Treatment feed consisted of untreated groundnut pod 

hulls ad libitum (T1, control), urea treated groundnut 
podhulls ad libitum (T2), and supplementation of 
untreated groundnut pod hulls with 125g (T3), 250g (T4), 
and 375g (T5). The supplement feed was mixed at the 
ratio of 75.1% wheat bran (WB) to 24.9% mustard seed 
cake (MSC) that is a 3:1 ratio. The supplement mixtures 
were offered twice per day in equal part at 08:00 and 
16:00hours. Experimental animals had free access to 
salts of mineral blocks and water throughout the 
experimental period. The BW of experimental goats was 
measured at ten days intervals in the morning hours 
before feeding and watering. Feed intake was recorded 
for 90 experimental days and chemical content was 
measured.  
 

Chemical Analysis   
The chemical analysis of the experimental feeds 

offered, refusals and feces were carried out after taking 
representative samples. Samples of the feeds offered, 
refused and feces were ground to pass a 1 mm sieve 
mesh. Dry matter, Organic matter (OM), and ash were 
analyzed based on AOAC (1990) procedure. Analysis for 
Kjeldhal nitrogen content was run according to AOAC 
(1990) procedure and the Crude Protein (CP) content was 
determined by multiplying nitrogen content by a factor of 
6.25. Neutral detergent fiber (NDF), Acid detergent fiber 
(ADF), and Acid detergent lignin (ADL) was analyzed by 
using the procedures of Van Soest and Robertson (1985). 
Hemi-cellulose was calculated as NDF-ADF and cellulose 
was calculated as ADF-ADL. 

 

Carcass Parameters Determination  
Before slaughtering, all goats from each treatment 

were denied any access to feeds on average for 14 hours 
in order to minimize variation in gut fill.  All the twenty-five 
goats were slaughtered and carcass parameters were 
evaluated at the end of the experimental period. The 
carcass was eviscerated and the internal organs and 
tissues were weighed. Weight of body components such 
as head, forefeet with hooves, skin, kidneys, and liver with 
bile, heart, lungs, testis and spleen were taken separately 
during the slaughter process.   

 

The weight of the gastro-intestinal tract were recorded 
prior to and after emptying its contents. Heart fat, kidney 
fat, omental fat, and mesenteric fat weights were taken by 
sensitive balance. After removal of non-carcass parts, the 
hot carcass was weighed and recorded for each goat. 
Empty body weight (EBW) was calculated by deducting 
weight of gut content from live weight. Dressing 
percentage of the carcass was calculated based on pre-
slaughter fasting BW and empty BW. Dressing 
percentage was expressed both as proportion of hot 
carcass weight to slaughter weight and hot carcass weight 
to empty BW. The carcass was cut longitudinally into two 
halves along the spine and both the right and left halve 
was cut between the 12

th
 and 13

th
 rib perpendicularly to 

the back-bone to measure the cross sectional area of the 
longissimus dorsi (rib-eye muscle). The cross section of 
the rib-eye muscle was traced on water proof 
transparency paper and the area of the squares that fell 
within the traced area was counted on graph paper and 
the average of the two rib-eye muscle areas were taken 
for each goat. The sum of blood, liver with gall bladder, 
kidneys, heart, tongue, testicle, body fat, reticulorumen, 
omasum and abomasums, and intestines were taken as 
edible offal component whereas, the sum of head, skin 
with feet, lung, trachea, and esophagus, spleen and penis 
were taken as non-edible offal components.  
 

Statistical Analysis 
Experimental data collected were analyzed using the 

analysis of variance model for completely randomized 
block design by employing the general linear model 
procedure of SAS (2004) version 9.0. Differences 
between treatment means were tested using least 
significant difference (LSD) test. The model that was used 
for the analysis was: 

 

Yij= µ + Ti + Bj+ Eij 
 

Where, Yij= the response variable, µ is overall mean, Ti is 
treatment effect, Bj is block effect and Eij is random error. 

 

RESULTS 

Chemical Composition of Diet 
Untreated groundnut pod hulls contained 87.9% 

Organic matter (OM), 8.9% Crude protein(CP), 79.0% 
Neutral detergent fiber (NDF), and70.3%  Acid detergent 
fiber (ADF). The urea treated groundnut pod hulls 
contained 88.9% Organic matter (OM), 11.4% Crude 
protein(CP), 75.6% Neutral detergent fiber(NDF), 
and72.7%  Acid detergent fiber (ADF). The chemical 
content of mustard seed cake and wheat bran mixture 
was94.4% Organic matter (OM), 21.4% Crude 
protein(CP), 33.9% Neutral detergent fiber (NDF), 11.3%  
Acid detergent fiber (ADF).      
 

Feed Intake  
Untreated ground nut pod hulls (UGNPH) DM intake 

was higher (P<0.001) in T1 thanT4 and T5. But it is lower 
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than the intake of urea treated groundnut pod hulls 
(UTGNPH) (T2). There was no difference in the hull DM 
intake (P>0.05) between goats fed UGNPH and T3. The 
DM intake of UTGNPH was higher (P<0.001) as 
compared to the UGNH. 

 

The total DM intake was significantly different between 
the treatments (P<0.001) in the order of T1<T2<T3<T4 
<T5. Total OM intake significantly (P<0.001) increased 
with the level of supplementation and group fed with urea 
treated hull consumed more compared to those 
consumed the untreated pod hull.  Organic matter intake 
was higher in T5 than the other treatments, and T4 
consumed higher amount of OM compared to T1, T2, and 
T3, while there was no difference in the amount of OM 
consumed by T2 and T3.The total CP intake increased 

with level of supplementation and differed (P<0.001) 
between treatments in the order of T5>T4>T3>T2>T1.  
 

Body Weight Change 
Supplemented goats had higher (P<0.001) final BW 

than goats fed urea treated and untreated groundnut pod 
hulls. Among supplemented groups, goats in T5 had 
higher (P<0.001) final BW and daily BW gain than T3 and 
T4.  
 

Goats that consumed sole untreated and urea treated 
groundnut pod hulls have lost 30 and 6 g per day, 
respectively. Increasing level of supplementation resulted 
in higher (P<0.001) daily BW gain. The higher BW gain 
recorded in T5 and T4 could be attributed to both higher 
intake of energy and protein, hence feed utilization 
efficiency than the other treatments. 

 
Table 1: Daily dry matter and nutrient intake of Somali goats fed untreated groundnut pod hulls and supplemented with 

different levels of wheat bran and mustard seed cake and sole urea treated groundnut pod hulls  
 

Parameters T1 T2 T3 T4 T5 SEM SL 

GNPHDM intake (g//h/d)  407.3
b
 471.1

a
 388.7

b
 331.5

c
 272.1

d
 18.50 *** 

CDMI intake (g /h/day) - - 125.0 250.0 375.0   

TDM intake (g/h/day) 407.3
e
 471.1

d
 513.8

c
 581.4

b
 647.1

a
 11.27 *** 

OM intake (g/h/day) 339.3
d
 414.9

c
 431.9

c
 486.1

b
 538.7

a
 8.19 *** 

CP intake (g/h/day) 43.9
e
 60.2

d
 69.3

c
 87.5

b
 110.0

a
 1.29 *** 

EME intake (MJ/d) 3.1
c
 3.2

c
 3.8

b
 4.3

ab
 4.7

a
 0.11 ** 

DM intake (g/kg W 
0.75

) 46.8
e
 53.3

d
 55.8

c
 61.74

b
 65.5

a
 0.14 *** 

a, b, c, d, e
 means within a row not bearing a similar superscript letter are significantly different. ** = (P<0.01); *** = (P<0.001); CDM = concentrate dry matter; 

CP= crude protein; DM = dry matter; GNPH = groundnut pod hulls; ns = non-significant; EME = estimated metabolizable energy intake; OM = organic 
matter; SEM = standard error of means; SL = significance level; T1 = untreated groundnut hulls alone; T2 = urea treated groundnut hulls alone;T3 =  
untreated groundnut hulls + 125 g DM/head/day concentrate mix ;T4 = untreated groundnut hulls + 250 g DM/head/day concentrate mix; T5 = un treated 
groundnut hulls + 375 g DM/head/day concentrate mix.  

 

Table 2: Body weight change and feed conversion efficiency of Somali goats fed untreated groundnut pod hulls and 
supplemented with different levels of mixture of wheat bran and mustard seed cake and sole urea treated 
groundnut pod hulls 

 

Parameters T1 T2 T3 T4 T5 SEM SL 

Initial BW (kg) 18.5 18.5 18.4 18.0 18.7 0.09 ns 

Daily BW gain/loss (g/d) -30.2
e
 -6.7

d
 18.9

c
 40.7

b
 53.3

a
 4.16 *** 

Final BW (kg) 15.8
e
 17.8

d
 20.1

c
 21.7

b
 23.5

a
 0.11 *** 

a, b, c, d, e
means within a row not bearing a similar superscript letter are significantly different. ***= (P<0.001); BW= body weight; FCE = feed conversion 

efficiency; ns = non-significant; SEM = standard error of means; SL = significance level; T1 = untreated groundnut hulls alone; T2 = urea treated groundnut 
hulls alone; T3 = untreated groundnut hulls + 125 g DM/head/day concentrate mix; T4 = untreated groundnut hulls + 250 g DM/head/day concentrate mix; 
T5 = untreated groundnut hulls + 375 g/head/day concentrate mix. 
 

T1 = untreated groundnut pod hulls alone; T2 = urea treated groundnut pod hulls alone; T3 = untreated groundnut hulls + 125 g DM/head/day CM; T4= 
untreated groundnut hulls + 250 g DM/head/day CM; T5 = untreated groundnut hulls + 375 g DM/head/day concentrate mix. 
 

Figure 1: Trends in body weight change across the feeding days of Somali goats fed untreated groundnut pod hulls and 
supplemented with different levels of mixture of wheat bran and mustard seed cake or sole urea treated 
groundnut pod hulls. 
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Carcass Parameters  
Slaughter BW and hot carcass weight were different 

(P<0.001) among all treatments (Table 3). The slaughter 
BW and hot carcass weight were higher (P<0.001) for 
supplemented groups as compared to non-supplemented 
groups (T2 and T1). Among the supplemented groups, 
these parameters are higher in the order T5 > T4 > T3. T4 
and T5 had higher (P<0.001) empty body weight 
compared to T1, T2, and T3, whereas T2 and T3 were 
similar in empty BW and higher (P<0.001) than T1.  

 

Dressing percentage on slaughter BW was higher 
(P<0.01) for supplemented group as compared to groups 
fed sole untreated groundnut pod hulls, but similar results 
were obtained among supplemented goats. Goats fed 
untreated groundnut pod hulls alone had lower (P<0.01) 
dressing percentage on empty BW base compared with 
those fed sole urea treated groundnut pod hulls and the 
supplemented group. Rib eye area was similar between 
T4 and T5 and higher (P<0.001) than the other 
treatments. Likewise, T2 and T3 did not differ (P>0.05) in 
rib eye area and higher than that of T1. 

 
Table 3: Carcass characteristics of Somali goats fed untreated groundnut pod hulls supplemented with different levels of 

mixture of wheat bran and mustard seed cake and sole urea treated groundnut pod hulls 
 

Parameters T1 T2 T3 T4 T5 SEM SL 

Slaughter BW (kg) 15.8
e
 17.8

d
 20.1

c
 21.7

b
 23.5

a
 0.12 *** 

Empty BW (kg) 8.76
d
 12.1

c
 14.1

c
 17.2

b
 18.9

a
 0.24 *** 

Hot carcass weight (kg) 5.6
e
 7.1

d
 8.0

c
 8.9

b
 9.7

a
 0.07 *** 

Dressing percentage (%)        

Slaughter BW base 35.4
b
 38.0

ab
 39.4

a
 40.9

a
 41.1

a
 2.21 ** 

Empty BW base 47.1
b
 54.8

a
 57.6

a
 58.1

a
 58.9

a
 4.57 ** 

Rib-eye muscle area (cm
2
) 4.3

c
 5.9

b
 5.8

b
 7.3

a
 7.7

a
 0.05 *** 

a, b, c, d, e
means within a row not bearing a similar superscript letter are significantly different.  *** = (P<0.001); ** = (P<0.01); BW = body weight; SEM = 

standard error of means; SL = significant level; T1 = untreated groundnut hulls; T2 = urea treated groundnut hulls; T3 = untreated groundnut hulls +125g 
DM /head/day concentrate mix; T4 = untreated groundnut hulls+250g DM head/day concentrate mix; T5 = untreated groundnut hulls + 375 g DM/head/day 
concentrate mix. 

 
Edible Offal Components 

Goats in supplemented group had higher weight of 
blood (P<0.01) and kidneys (P<0.001) as compared to 
non-supplemented group (Table 4). T5 had higher weight 
of liver with gall bladder, large and small intestine and 
testicle (P<0.001), tongue (P<0.01) compared to lower 
and medium level of supplementation (T3 and T4) and 
non-supplemented group (T1 and T2).  This could 
possibly be explained by the fact that supplementation 

had a positive effect on the edible offal components. Heart 
fat, omental and mesenteric fat, and abomasum were 
different (P<0.001) in the order of T1 < T2 < T3 < T4=T5. 
Goats in T5 and T4 recorded higher weight of heart 
(P<0.001) as compared to goats in T1, T2, and T3. No 
difference was observed (P>0.05) for omasum. Heavier 
total edible offal (P<0.001) was obtained for higher and 
medium level supplemented (T4 and T5) groups as 
compared to T1, T2, and T3. 

 
Table 4:Edible offal components of Somali goats fed untreated groundnut pod hulls and supplemented with different 

levels of mixture of wheat bran and mustard seed cake and sole urea treated groundnut pod hulls 
 

Parameter T1 T2 T3 T4 T5 SEM SL 

Blood (g) 642.0
b
 704.0

b
 906.0

a
 1020.0

a
 1030

a
 22.27 ** 

Liver with gall bladder (g) 232.0
c
 266.0

bc
 265.0

bc
 299.0

b
 468.0

a
 11.36 *** 

Kidneys (g) 59.0
b
 60.0

b
 73.4

a
 75.0

a
 78.0

a
 2.22 *** 

Heart (g) 47.0
c
 61.0

cb
 74.0

b
 97.0

a
 94.0

a
 14.85 *** 

Tongue (g)  37.6
c
 42.2

bc
 51.6

bc
 56.6

b
 78.0

a
 15.26 ** 

Testicle (g) 136.0
c
 149.0

c
 158.0

bc
 181.0

b
 222.0

a
 25.29 *** 

Kidney fat (g) 5.2
c
 36.9

b
 43.0

ab
 48.2

a
 52.0

a
 16.03 *** 

Heart fat (g) 7.1
d
 16.5

c
 27.3

b
 33.1

a
 37.5

a
 11.41 *** 

Omental and mesenteric fat (g) 55.8
d
 70.8

c
 97.5

b
 125.1

a
 127.8

a
 13.51 *** 

Reticulorumen (g) 380.0
d
 395.0

cd
 436.0

bc
 468.0

ab
 498.0

a
 18.02 *** 

Omasum (g) 114.0 120.0 128.0 116.0 176.0 2.09 ns 

Abomasums(g)                     79.0
d
 88.2

c
 105.8

b
 117.6

a
 121.0

a
 11.44 *** 

Large and small intestines (g) 564.0
c
 575.0

b
 442.0

c
 583.0

b
 792.0

a
 33.10 *** 

TEOC (kg) 2.4
d
 2.6

cd
 2.8

c
 3.2

b
 3.8

a
 0.10 *** 

a, b, c, d
means within a row not bearing a similar superscript letter are significantly different. *** = (P<0.001); ** = (P<0.01); ns = not significant; SEM = 

standard error of means; SL =  significant level; TEOC = total edible offal components; T1= untreated groundnut hulls alone; T2 = urea treated groundnut 

hulls alone; T3 = untreated groundnut hulls + 125 g DM/head/day concentrate mix; T4 = untreated groundnut hulls + 250 g DM/head/day concentrate mix; 
T5 = untreated groundnut hulls +375 g DM/head/day concentrate mix.  

 
Non Edible Offal Components 

Head without tongue was higher (P<0.01) in 
supplemented groups as compared to non-supplemented 
groups, but results obtained were not significant (P>0.05) 
between non-supplemented group (T1 and T2). Skin with 
feet was higher (P<0.05) for T4 and T5 with lack of 
significant difference between non-supplemented groups 
and groups fed the medium and high level of 

supplementation for the same parameters. Lung, trachea, 
and esophagus were (P<0.001) higher in T5, compared to 
the other treatments. 

 

Gut contents of goats fed untreated groundnut pod 
hulls (T1) and urea treated groundnut pod hulls (T2) were 
higher (P<0.001) than the supplemented groups. The gut 
contents as proportion of BW of goats obtained in the 



 

Tesfaye and Mengistu  Sci. Technol. Arts Res. J., Jan-March 2014, 3(1): 57-63 

61 
 

present study were (P<0.001) higher for untreated and 
urea treated than supplemented treatments. Total non-
edible offal components were higher (P<0.001) in the non-
supplemented groups as compared to supplemented 

groups, and no significance differences was (P>0.05) 
observed among the supplemented and between the non-
supplemented groups. 

 
Table 5: Non edible offal components of Somali goats fed untreated groundnut pod hulls and supplemented with 

different levels of mixture of wheat bran and mustard seed cake or sole urea treated groundnut pod hulls  
 

Parameter T1 T2 T3 T4 T5 SEM SL 

Head without tongue (g) 1120.0
c
 1218.0

c
 1320.0

b
 1510.0

a
 1333.0

ab
 12.09 ** 

Skin with feet (g) 1520.0
b
 1536.0

b
 1727.0

ab
 2086.0

a
 1982.0

a
 48.29 * 

Spleen (g) 44.0 52.0 42.0 63.0 51.0 56.27 ns 

Lung, trachea, and esophagus (g) 183.0
b
 185.0

b
 189.0

b
 193.0

b
 240.0

a
 69.37 *** 

Penis (g) 41.0 47.0 50.0 50.4 62.2 58.17 ns 

TNEOC (kg) 3.1
a
 3.1

a
 2.3

b
 2.6

b
 2.3

b
 0.04 *** 

Gut content (kg) 5.8
a
 5.6

a
 4.2

b
 4.6

b
 4.6

b
 0.06 *** 

Gut content,(% SW) 36.1
a
 30.0

b
 20.6

c
 21.1

c
 19.5

c
 1.18 *** 

a, b, c, d
means within a row not bearing a similar superscript letter are significantly different.  *** = (P<0.001); ** = (P<0.01); * = (P<0.05); SEM = 

standard error of means; SL = significant level; SW = slaughter weight; TNEOC = total  non-edible offal components; T1= untreated groundnut 
hulls alone; T2 = urea treated groundnut hulls alone; T3 = untreated groundnut hulls + 125 g/head/day concentrate mix; T4 = untreated 
groundnut hulls +250 g DM/head/day concentrate mix ; T5 = untreated groundnut hulls + 375 g DM/head/day concentrate mix.  

 
DISCUSSION 

Feed Intake 
Supplementation may improve the total DM intake by 

supplying fermentable carbohydrates or proteins for the 
cellulolytic microbes upon degradation in the rumen. The 
low intake of total DM by goats in T1 and T2 is partly 
explained by the relatively low CP contents of UGNPH 
and UTGNPH. However, higher DM and OM intake in the 
group that consumed UTGPH as compared to the group 
consumed sole UGNPH indicates the advantage of urea 
treatment as evidenced by the relatively improved CP 
content of the roughage.  

 
Mbaye and Sall (1982) reported that supplementation 

of sheep and cattle with brewer grains and molasses 
improved the total DM intake than those fed sole 
untreated groundnut hulls. Likewise, Matiwos et al. (2008) 
reported that total DM intake and growth rate of Sidama 
goats increased correspondingly as level of cottonseed 
meal increased. In agreement with the result of this study, 
Liu et al. (1998)  reported that supplementation of sheep 
with different levels of rapeseed meal (88, 175, and 262) 
g/h/d improved the total DM intake than those fed 
untreated rice straw basal diet. The increased CP intake 
with supplementation in the current study was in 
accordance with study conducted by Titi et al. (2000) in 
which total CP intake of Awassi lambs increased with the 
level of CP. 
 
Body Weight Change 

The higher BW gain recorded in T5 and T4 could be 
attributed to both higher intake of energy and protein, 
hence feed utilization efficiency than the other treatments. 
The supplement feed provided energy and protein which 
are critical for the growth of goats. Protein 
supplementation improved rumen environment through 
increased ammonia concentration and available energy 
as a result of higher DM intake, thus improved microbial 
activity and the resultant digestibility (Osuji et al., 1995; 
Kariuki, 1998). This was reflected in improved growth and 
efficiency with which the feed was utilized in the 
supplemented compared to non-supplemented groups (T2 
and T1) of the current experiment. Mahgoub et al. (1984) 
reported that groundnut hulls, when used as basal diets 
and supplemented with urea and molasses, can give 
sheep performances comparable to conventional (high 

grain) feeds. In line with this finding, Simret  and Solomon 
(2009) reported BW loss of 31 g/d in Somali goats fed 
sole grass hay and daily BW gain of 39.9-44.7 g/d when 
they were supplemented with  groundnut cake and wheat 
bran. Contrary to this finding Ebong (1996) reported daily 
BW gain of 27.1 g/d in goats fed sole Elephant grass and 
67 g/day when they were supplemented on Calliandra leaf 
meal, which in this case could be the high quality of the 
elephant grass.  

 
Hango et al. (2007) reported that supplementation of 

Small East African goat with 12, 18, and 24 g DM /day 
concentrate mixture gained at the rate of 29.2, 44.5,and 
50.5 g/d, but, those goats fed a basal diet of 
Chlorisgayana hay ad libitum gained only 12 g/d.  Similar 
to the current finding Wambui et al. (2006) reported BW 
loss of 3 g/d in a cross breed bucks (German x Small East 
African goats) fed urea treated maize stover consisting of 
8.3% CP, while the supplemented group showed 
remarkable gain. Furthermore, Ayoade (2002) reported 
that supplementation of goats with graded levels of maize 
bran promoted weight gain, but those fed basal diet of 
pigeon pea hulls containing of 7.7% CP, that is 
comparable with 8.9% CP content of groundnut pod hulls 
used in this study, had lost weight at a rate of 7 g/d.  

 
Goats fed with untreated (T1) and urea treated (T2) 

groundnut pod hulls were unable to maintain their body 
weight throughout the experimental period, despite the 
fact that treatment diet have 8.9 and 11.4% CP content, 
respectively, which is a level comparable to and slightly 
above the recommended CP required for rumen microbial 
function and the minimum requirement (7% CP) for 
maintenance. The negative growth rates recorded by 
goats fed untreated and urea treated groundnut pod hulls 
alone might be attributed to the unavailability of protein in 
the hulls because of its low digestibility. The CP 
requirement of goats for maintenance, based on an 
average of published data, is 4.15 g/kgW

0.75
, with an 

average digestibility of 68% (Merck, 2008). Therefore, the 
CP digestibility of the non-supplemented treatments (T1 
and T2) was 62 and 64%, respectively, the values which 
are lower than recommended in literature. Additionally, 
the negative growth rate may have been typically 
attributed to low energy provision by the hulls. Such diets 
result in increased nitrogen intake increased nitrogen 
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excretion, but no significant improvement in nitrogen 
balance or growth (Shoo, 1986; Muhikambele, 1990). 
Moreover, Vanes (1979) reported that not only CP 
content, but also the quantity of protein together with the 
energy utilization will determine growth.  

 

Carcass Parameters   
 

Edible Offal Components: Heavier total edible offal 
(P<0.001) was obtained for higher and medium level 
supplemented (T4 and T5) groups as compared to T1, T2, 
and T3. This clearly suggests that supplementation 
increased total edible offal. This was in agreement with 
the work of Hirut (2008) in which higher total edible offal 
components was observed for the supplemented groups 
than the sheep fed urea treated diet alone. Moreover, 
Matwos et al. (2008) also reported that supplementation 
of Sidama goats has a positive effect on the weight of 
most edible offal components. Generally, nutritional status 
of the animals and BW affects the production efficiency of 
the offal (Kirton et al., 1995). Overall, in the present study, 
total edible offal components increased with increased 
concentrate allowance.  

 
Non Edible Offal Components: Gut contents of goats 
fed untreated groundnut pod hulls (T1) and urea treated 
groundnut pod hulls (T2) were higher (P<0.001) than the 
supplemented groups. This may be because of the high 
level of cell wall fraction in the diet consumed by the non-
supplemented treatment groups, which is less digestible 
and hence leading to high gut content. The relative 
reduction in the dressing percentage of T1 and T2 might 
be due to the reduction in hot carcass weight and 
increased gut fill (Table 3). In line with this finding, a study 
done by Humphreys (1991) indicated higher gut content of 
goats fed tropical pasture than supplemented groups. 
Moreover, Mesfin (2007) reported that, Arsi-Bale goats 
fed feedlot fattening ration  from 12 month of age up to a 
slaughter BW of 25.3 kg, had a gut fill of 4.89 kg (19.3% 
of slaughter BW) which is comparable to the average gut 
content of the current study, which is 4.96 kg.  
 

CONCLUSION  
The result of the study reveals the merits of 

supplementation of groundnut pod hulls. Supplementation 
with mixture of wheat bran and mustard seed cake 
improved body weight gain, dressing percentage, and 
production of higher edible offal’s. From the present 
result, it can be concluded that high crude protein content 
of feed alone does not ensure or grant better animal 
performance unless it is efficiently utilized by the animals 
for the required purpose. Feeding of urea treated 
groundnut pod hulls alone could not promote animals’ 
performance unless supplemented with some 
concentrate. 
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