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Abstract: The study was conducted on thirty six male Arsi-Bale kids of 10.56+0.39kg initial body weight for 15
months to investigate the effects of age at castration on growth performance and carcass characteristics. The
treatments were entire/intact (T'1), castration at three month of age (T2), castration at six month of age (T3) and
castration at nine month of age (T4). All castrated and entire goats were browsed during day time and
supplemented with concentrate at 2.5% of body weight in DM per day which adjusted with changes in their
body weight. Five goats from each treatment were randomly selected and slaughtered for carcass evaluation.
Age at castration had no significant effect on body weight, total weight gain (TG), overall average daily gain
(ADG) and linear body measurements. T1 and T4 had significantly (P<0.05) higher ADG (g/day) (113.73£3.53
and 108.50+5.23, respectively) than T2 (92.16+6.20) and T3 (92.16+5.72) at 9-12 months of age. There were no
significant differences among treatments on most carcass or non-carcass measurements except for fat
deposition, which were significantly (P<0.05) lower and heavier for entire as compared to castrated groups,
respectively. Therefore, castration is important for better fat deposition in carcass than for body weight gain
improvement as time of castration did not result in better weight gain in this study. If castration desired, early
castration is recommendable as goats castrated at three months of age had better rib eye area and fat thickness

than other castrated groups and intact goats.
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INTRODUCTION

Small ruminant animal husbandry is the most
important and usually the only living source for people
inhabiting in forest regions or regions not suitable for
crop cultivation and cattle production [1]. Castration of
animals is a common management practice that imposes
unnecessary pain and stress and may reduce performance
[2]. Intact male have relatively greater muscle in the neck
and forequarter than females or castrates. The presence of
testicular hormones is related to greater muscle growth
capacity in intact males [3]. Castration in goats has an
advantage of eliminating the strong male odor present
in bucks. Un-castrated and sexually mature goats are
difficult to sell or they may have low market price because
of their strong male taint. Castrations also affect growth
and carcass composition [4]. Castrating yearling male
sheep can reduce their growth capability and higher
dressing percentages in castrated males than intact rams
were reported [5].

Some Ethiopian farmers usually castrate their
goats after maturity and fatten them for sale at
premium holiday markets. However, castration at a
younger age is rarely practiced, which may become
necessary when superior bucks are being used for
breed improvement programs since it may be more
convenient for smallholders to castrate young bucks
not required for breeding than to keep them from
the does until they are sold. Early castration has
much greater effect on carcass quality especially
on marbling degree than has latter castration and
male kids not required for breeding should
preferably castrated at early ages, both to good
quality carcass and to prevent unwanted mating.
However, since the action and level of androgen
differ at different ages, castration at different ages
may produce different outcome. Therefore, the present
study was aimed to study effect of castration at
different ages on growth and carcass characteristics of
Arsi-Bale goats.
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MATERIALS AND METHODS

Description of Study Area: The experiment was
conducted at Adami Tulu Agricultural Research Center
(ATARC), which is located 167 km south of Addis
Ababa at an altitude of 1650 meter 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 rain falls is 760mm. The mean
minimum and maximum temperature are 12.6°C and 27°C,
respectively. The soil type is fine, sandy loam with sand:
silt: clay in the ratio of 34: 38: 18, respectively. The pH is
7.88 [6].

Experimental Animals, Their Management and
Treatments: Thirty-six male Arsi-Bale kids with an
average age of three months and 10.56+0.39kg body
weight were purchased from local market. They were
maintained in quarantine for few weeks and the kids were
treated for external and internal parasites with accarcide
and albendazole, respectively. One week after they have
been treated, they were assigned to one of the following
treatments of 9 kids each. Tl=un-castrated (control),
T2=castrated at an average age of 3 months, T3=castrated
at an average age of 6 months and T4=castrated at an
average age of 9 months. Similar management was given
for all treatments and what varied among treatments was
only age at castration. All kids were castrated by burdizzo.

Kids were browsed during the day time and
supplemented with concentrate feed up on their return
from browsing. The concentrate feed was a mixture of
49% noug cake, 50% wheat middling and 1% salt.
Kids were supplemented daily on average 2.5% of their
body weight. Average daily supplement were adjusted
according to fortnight body weight changes of the
animals. The supplement was given on group bases.
Water was offered over night and they were also allowed
to drink water from river during the day time while
browsing.

During the experimental period (from 4/3/2005 to
3/6/2006) kids that showed abnormal symptoms such as
diarrhea, loss of appetite, hair erections etc were treated
after their problems were identified. Kids were weighed
initially then after weekly through out the experimental
periods while linear measurements and body condition
score were taken fortnightly.

Carcass Evaluation: Five animals from each treatment
group were randomly selected and slaughtered for carcass
evaluation at the end of experimental period. The animals
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were slaughtered following the standard procedures of
USDA [7]. The bodies were skinned; the heads and feet
were removed. The carcasses were eviscerated and the
internal organs and tissues were weighed. All body
components such as head, feet with hooves, skin, blood,
kidneys, bladder, liver with bile, heart, lungs, spleen,
pancreas, penis, testicles, full and empty gut were
weighed and their percentages with respect to the empty
live weight of the animals were determined. Kidneys fat,
heart fat, pelvic fat, scrotal fat, omental and mesenteric fat
were also weighed using sensitive balance. Full live
weight, empty live weight, hot carcass weight and hot
dressing percentage were determined. Carcass was
dissected in order to separate muscle, fat and bone
tissues after 24hrs chilling at -2°C. The carcass was cut
between 12" and 13" ribs to measure rib eye area (REA)
with calibrated water proof paper. The thickness of fat
along the surface of rib eye area was measured using
ruler. Dressing percentage was calculated according to
hot carcass weight and pre-slaughter live weight. One half
of the carcass was separated in to different primal cuts
(leg, lion, rack, breast and shank, and shoulder and neck).
From each primal cut muscle and fat were trimmed from
bone by knife and weighed separately. Finally, the amount
of each tissue from each primal cut was added together
with their respective to determine the proportion of
muscle, bone and fat in the carcass.

Statistical Analysis: Data on body weight, body
measurements, body condition score, carcass and non-
carcass components were analyzed using analysis of
variance procedures for a completely randomized design
experiment using the General Linear Model procedures of
SAS 1999-2000 [8] and Duncan’s Multiple Range test was
used to compare treatment means. In the analysis, except
treatment, initial body weight and body measurements, all
parameters were considered as dependent variables.

RESULTS AND DISCUSSION

Body Weight Changes: Mean body weight at respective
ages, total weight gain (TG) and average daily gains
(ADG) of Arsi-Bale male goats castrated at different
ages are presented in Table 1. The mean initial weight for
intact, castration at three and nine months of age were
significantly (P<0.05) higher than those castrated at six
months of ages. However, variation in initial body weight
was not resulted in significant difference on total gain and
over all average daily gain. Castration or age at castration
had no significant effect on body weight, total gain or
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Table 1: Least square mean and standard error for live weight changes by Arsi-Bale male kids castrated at different ages

Weight by Castration Castration Castration
months of age Entire at 3 month at 6 month At 9 month
Body weight (kg)

3 10.28+0.49° 11.2840.29° 9.83+0.57° 10.50+0.19°
6 16.17+0.98° 16.89+0.83¢ 16.39+1.31° 16.28+0.66°
9 24.94+1.14° 24.4440.98* 22.72+1,44° 24.44+0.81°
12 34.56+1.21° 32.50+0.98° 31.00£1.66* 31.89+0.95*
15 35.44+0.94° 35.11£1.03¢ 34.39+1.71° 34.28+0.80°
18 40.89+1.32¢ 40.06+1.27° 39.50+1.78¢ 38.94+0.76°
Total gain (kg) 30.61+0.96° 28.78+1.23* 29.67+1.55% 28.44+0.65*
Daily weight gain (g)

3-6 69.28+8.13° 66.01+7.90° 77.12+9.78¢ 67.97+6.51°
6-9 95.24+3.71° 86.64+7.23° 80.03+5.07° 94.54+3.05°
9-12 113.73£3.53* 92.16+6.20° 92.16+5.72° 108.50+5.23°
12-15 7.19+4.13° 18.95+6.85% 31.3745.00° 24.18+4.43¢
15-18 69.30+7.19° 63.32+4.18° 63.32+4.18" 61.53+2.30°
Overall ADG 67.48+2.12° 63.67+2.71° 65.63+£3.42° 62.93+1.45°
n 9 9 9 9

Means in the same row with different letters are statistical different (p<0.05)

overall ADG in Arsi-Bale goats. In line with our finding,
Solomon et al. [4] reported that castration had no
significant effect on body weight or ADG in Adal goats.
Similarly, Mahgoub and Lodge [9] reported that among
species/sex/slaughter weight groups, castrated male and
female goats had the lowest growth rate. Hopkins-
Shoemaker et al. [2] indicated that castration of young
market goats reduced growth and did not provide any
distinct advantage in carcass characteristics. Likewise,
Murry et al. [10] reported that the growth rate of entire
Boer and feral backs were significantly higher than
those of castrated respective. In other species of animal,
Demissie et al. [5] stated that castration may depress
the growth of young rams if they are fattened for sale
immediately after castration which might be similar with
current finding as intact group were better in live weight
gain than the castrated once. Lee [11] also indicated that
the growth rate of wither lambs was less than that of rams.
Similarly, Yibrha et al. [12] reported that age at castration
had no significant effect on body weight or average daily
gain of Black-Head Somali rams.

In large ruminant, castration at either birth or weaning
did not alter all growth, feedlot performance, or carcass
characteristics of Angus and Charolais-sired steers [13].
In contrary to current finding, Nsoso et al. [14] reported
significantly higher average weight in castrates
(22.37+0.67 and 34.38+0.55 kg) than the entire males
(14.3740.76 and 31.22+1.27 kg) at 0-12 and 13-24 months
respectively. This might be due to difference in breed
type, feeding management, slaughter age/weight and
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methods of castration. Intact goats and those castrated at
nine months of age had significantly (P<0.05) higher ADG
than other groups at 9-12 months of ages. However, intact
goats had significantly lower ADG than other treatments
at 12-15 months of ages. Goats in all treatments performed
better at 9-12 months of age, but rate of weight gain was
reduced dramatically at 12-15 months of ages which might
be partly due to shortage of feed (browses) as those three
months (January, February and March) are critical dry
periods where there is no green feeds available in the area.
This is similar with the report of Velez et al. [15] who
stated that animal losses weight during the dry season
where both the quantity and quality of forage available
are limited. Growth rate of goats in all treatments was high
up to 12 months of age, but declined then after.

Linear Body Measurements: Mean heart girth (HG),
height at wither (HW) and body lengths (BL)
measurements for Arsi Bale male goats castrated at
different ages are presented in Table 2. The initial heart
girth of those goats castrated at three months of age were
significantly (P<0.05) higher than those castrated at six
months of age, while height at wither of goats castrated at
three and six months of age was significantly (P<0.05)
higher than intact kids. Castration at different ages had no
significant effect on linear body measurements for
Arsi-Bale goats. Inline with this report, Nsoso et al. [16]
indicated absence of significant difference in linear body
measurements among castrate and entire male goats at
14 months of age; but at 22 months of age height at
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Table 2: Least square mean and standard error for linear body measurements by Arsi-Bale goats castrated at different ages

Body measurements Castration Castration Castration
by months of age Entire at 3 month at 6 month at 9 month
Heart girth (cm)

Initial 52.78+1.02% 54.00+0.67° 51.22+0.91° 52.56+0.38®
3-6 56.17+1.14° 57.59+0.78° 56.10+1.32° 56.71+0.60°
6-9 63.57+1.34° 63.96+1.02° 62.87+1.56" 64.13+0.78*
9-12 70.89+1.00° 70.34+0.94° 69.74+1.54° 70.11+0.84°
12-15 76.41+0.72° 75.93+0.81° 74.94+1.46° 75.46+0.70°
15-18 77.83+0.58° 77.46+0.66 ° 76.90+1.46° 76.54+0.71°
Final 79.67+0.82° 79.78+0.95° 78.89+1.40° 78.78+0.78*
Height at wither (cm)

Initial 49.2240.95° 51.89+0.81° 51.56 +0.60* 50.78+0.46%
3-6 54.24+0.91° 55.33+0.54° 54.37+0.87° 53.97+0.72°
6-9 62.17+1.84° 62.98+0.62° 60.69+1.25% 61.63+1.02°
9-12 68.44+0.93° 68.83+0.52¢ 67.57+1.12¢ 68.30+0.73*
12-15 73.41+0.60° 73.63+0.65° 72.54+1.01° 72.33+0.72°
15-18 75.40+0.62° 75.94+0.87° 74.59+0.87° 74.16+0.64°
Final 76.56+0.87° 77.33+£0.91° 76.44 £+ 0.93° 74.78+0.91°
Body length (cm)

Initial 46.56+1.28" 48.56+0.53* 47.56+1.09* 47.67+0.91*
3-6 51.90+1.19° 53.30+0.43¢ 51.24+1.37 ¢ 51.83+0.64°
6-9 61.09+1.22¢ 61.44+0.60 * 59.61+1.80° 61.48+0.63*
9-12 67.67+0.97° 67.51+0.64° 65.52+1.51° 67.24+0.70°
12-15 73.48+0.68° 73.19+0.56° 71.93+1.11° 72.37+0.53*
15-18 75.86+0.74 ¢ 75.43£0.63 ° 74.3241.12¢ 74.57+0.69°
Final 77.67+0.87° 77.89+0.77° 77.00+1.30° 77.67+1.11°

Means in the same row with different letters are statistically different (p<0.05)

withers was significantly higher for castrates than entire
goats. However, Nsoso et al. [ 14] reported that there were
significantly higher height at withers in castrates
(56.54+0.88 and 65.32+0.72cm) than the entire males
(49.15+1.00 and 62.26+1.66cm) at 0-12 and 13-24 months
respectively. They also stated that diagonal body
length was significantly higher in castrates (51.83+0.61
and 60.2+0.49cm) than the entire males (43.03+£0.69 and
54.84+1.15¢cm) at 0-12 and 13-24 months respectively. The
same authors reported that castrates develop longer and
deeper bodies and body length differed significantly
among burdizzo castrated and entire goats. This might
be attributed to difference in accuracy of taking linear
body measurements, breed type and methodology
followed. In all treatments, among body measurements,
heart girth was highest followed by height at wither
and lowest for body length. This indicates that Arsi-Bale
goats castrated at different age had wider chest and
shorter body length. However, Thiruvenkadan [17]
reported that in all age groups among the body
measurements, height at withers was highest followed
by chest girth and body length.
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There were no significant differences among
treatments in body condition score except at 12-15
months of age when goats castrated at three months of
age had significantly (P<0.05) better body condition
score than the intact one (Table 3). Castrated groups
had good physical appearance and attractive shine
hair coats whereas intact goats were not physically
attractive and had erected hair coat which gave them an
appearance of malnutrition animals. As a result,
castrated groups have got preference on market as
compared to the intact once. Behaviorally, castrated
groups were very docile and friendly to persons
managing them while the intact one were disturbing
by fighting and mating each other. Similarly,
Devendra and McLeroy [18] reported that castrates
are easier to manage than entire males.

Carcass Measurements: Mean carcass measurements in
Arsi-Bale goats castrated at different ages are presented
in Table 4. There was no significant difference among
treatments in mean full live weight, empty live weight,
hot carcass weight, dressing percentages and rib eye
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Table 3: Least square mean and standard error for body condition score (BCS) by Arsi-Bale goats castrated at different ages

Body condition score Castration Castration Castration
by months of age Entire at 3 month at 6 month at 9 month
Initial 2.78+0.09° 2.33+0.08° 2.22+0.09° 2.78+0.08°
3-6 2.71£0.10° 2.9140.09° 2.75+0.16° 2.7140.08°
6-9 3.01+0.11° 3.2840.14° 3.124+0.21° 3.2440.11°
9-12 3.34+0.10° 3.45+0.11° 3.33+0.18° 3.31+0.10°
12-15 3.4240.08° 3.76+0.08° 3.63£0.17® 3.53+0.08*®
15-18 3.75+0.07° 3.90+0.07° 3.73+0.12° 3.67+0.08°
Final 3.89+0.11° 3.8940.11° 3.83+0.17° 3.7240.09°
Means in the same row with different letters are statistically different (p<0.05)
Table 4: Least square mean and standard error for carcass traits and visceral fat deposition by Arsi-Bale goats castrated at different ages

Castration Castration Castration
Carcass traits Entire at 3 month at 6 month at 9 month
n 5 5 5 5
Full live weight (kg) 41.5+2.00° 40.30+1.51* 42.0+£1.76* 39.7+0.96°
Empty live weight (kg) 40.0+1.78 38.80+1.34° 40.7+1.90° 37.440.80°
Hot carcass weight (kg) 19.44+0.91* 18.82+0.86° 19.32+0.89° 18.16+0.49*
Dressing percentage (%) 48.60° 48.51* 47.47° 48.56*
Fat thickness (mm) 0.98+0.05¢ 9.20+0.37° 8.80+1.02° 6.60+0.93°
REA (mm?) 59.20+4.07° 61.00+6.24° 55.60+3.82¢ 51.60+5.31°
Heart fat (kg) 0.039+0.01* 0.118+0.05* 0.101£0.01* 0.089+0.02*
Kidney fat (kg) 0.077+0.02¢ 0.610+0.08° 0.771£0.12* 0.509+0.05°
Pelvic fat (kg) 0.057+0.03° 0.115+0.04° 0.210+0.04° 0.077+0.01°
Scrotal fat (kg) 0.062+0.02° 0.206+0.01° 0.248+0.02* 0.219+0.03*
O + M fat (kg) 0.288+0.04° 1.560+0.37¢ 1.520+0.22¢ 1.300+0.11°

Means in the same row with different letters are statistically different (p<0.05)

area (REA) which was in agreement with the report of
Yibrha et al. [12] on Black-head Somali rams. Dressing
percentage for this study varies from 47.47 to 48.6%. In
contrast, Ruvuna et al. [19] and Arnold and Meyer [20]
indicated that dressing percentage is affected by
castration. Pinkerton et al. [21] reported that the dressing
percentage in male kids varied from 45 to 52% due to
various factors. Acharya [22] determined the dressing
percentage between 42.7% and 55.4% depending on
the slaughter age, nutrition and the race of the kids.
Bhattacharyya and khan [23] stated that empty body
weight or the amount of rumen and intestine contents
might have affected the dressing percentage. Moreover,
Tesfaye et al. [24] indicated that dressing percentages
might be affected by organs to be included in dressed
carcass as inclusion or removal of some visceral organs in
hot carcass measurement might be resulted in different
dressing percentages. Therefore, the lower dressing
percentage in current study might be due to exclusion of
some visceral organs in its determination, unlike other
researchers Daskiran et al. [1] who included kidneys,
pelvic fat and testicles in hot carcass measurements
which in turn affected dressing percentages, in addition
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to what were mentioned. Inline with this report,
Hopkins-Shoemaker et al. [2] stated that absence of
significant differences in hot carcass weight and dressing
percentages between intact and castrated Boer x Spanish
goats. However, Solomon et al. [4] reported that castrated
Adal goats had significantly higher dressing percentage
than entire goats (41.6% vs. 39.5%) which were lower
than current findings. This might be due to short duration
of exposure to concentrate feed in previous study,
slaughter weight and breed differences. Similarly, Lee [11]
indicated that dressed carcass of castrated lambs were
approximately 2 percentage units heavier than those of
the rams. Castration at three and six months of age had
significantly (P<0.05) higher fat thickness than castration
at nine months of age and entire goats while castration
at nine months had significantly (P<0.05) higher fat
thickness than entire goats. In line with our finding,
Arnold and Meyer [20] reported that castration improved
carcass marbling. However, Hopkins-Shoemaker et al.
[2] did not observe significant difference in fat
thickness between intact and castrated Boer x Spanish
goats. Age at castration had no significant effect
on rib eye area (REA). In support of this finding,
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Table 5: Means and percentages of non-carcasses components by Arsi-Bale goats castrated at different ages

Castration Castration Castration

Entire at 3 month at 6 month at 9 month
Non-carcass
components kg (%) (kg (%) (kg) (%) (kg) (%)
Blood 1.64° 4.09° 1.04¢ 2.67¢ 1.34° 3.30 1.28% 3.42°
Head 2.94° 7.34° 2.34° 6.00° 2.38° 5.86° 2.20° 5.89°
Skin 4.70° 11.80° 3.40 8.82° 3.48° 8.54° 3.40 9.07
Feet 1.10° 2.75° 1.08° 2.79° 1.10° 2.70° 1.06° 2.84°
Lung and trachea 0.48° 1.21° 0.74° 1.90° 0.56° 1.36° 0.44° 1170
Heart 0.17° 0.42° 0.15° 0.38% 0.15° 0.36 0.14° 0.38*
Liver with bile 0.74° 1.85° 0.62° 1.60° 0.68° 1.64° 0.76* 2.04
Kidney 0.11° 0.29° 0.11° 0.29° 0.12° 0.29° 0.11° 0.30°
Spleen 0.06° 0.40° 0.06° 0.16° 0.05° 0.13° 0.06° 0.15°
Pancreas 0.05 0.12° 0.14 0.35° 0.06* 0.15° 0.06* 0.15°
Penis 0.04° 0.11° 0.02° 0.06* 0.08° 0.19° 0.03 0.08°
Testis 0.29° 0.73 0.03° 0.09° 0.03° 0.08° 0.04° 0.12°
Bladder 0.01° 0.03° 0.01° 0.03° 0.01° 0.03° 0.02° 0.05°
Full gut 7.320 18.17* 5.64% 14.47% 6.02% 14.88% 4.64° 12.40°
Empty gut 2.36° 5.94 2.78° 7.16° 2.64° 6.52° 2.36° 6.31°
Means in the same row with different letters are statistically different (p<0.05).
Hopkins-Shoemaker et al. [2] did not observe significant Means and  percentages of non-carcasses
difference between intact and castrate in rib eye area. components in Arsi-Bale goats castrated at different

Even though there were no significant differences among
treatments in REA, castration at three month of age
resulted in better REA and fat thickness along the surface
of REA than other treatments while castration at nine
months of age had lower contents in most of the
parameters studied than other castrated groups (Table 4).

Castration or age at castration had significant effect
on visceral/internal fat contents except on heart fat.
Castration at three and six months of age resulted in
significantly (P<0.05) heavier kidneys fat deposition
than castration at nine months of age and intact group
whereas those goats castrated at nine months of age had
significantly (P<0.05) heavier kidneys fat deposition than
the intact group. Goats castrated at six months of age had
significantly (P<0.05) higher pelvic fat content than other
treatments. Similarly, Hopkins-Shoemaker et al. [2]
observed higher kidneys and pelvic fat in castrated
than intact Boer x Spanish male goats. All castrated
groups had significantly (P<0.05) higher scrotal and
omental + mesenteric (O + M) fat than intact group
whereas no significant differences were observed among
castrated groups in scrotal and O + M fat deposition.
Solomon et al. [4] reported that castrated Adal goats had
significantly heavier kidney and omental fat deposit than
entire Adal goats, but Yibrha et al. [12] did not get
difference in the indicated traits between castrated and
entire Black-head Somali rams. In general, intact/entire
goats had lower fat content than castrated groups.
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ages are presented in Table 5. Entire/intact group had
significantly (p<0.05) heavier free draining blood, head,
skin and testis (0.96; 1.42; 2.99; 0.63 percentage points,
respectively) than castrated groups while castration at six
month of age resulted in heavier blood (0.63 percentage
points) in carcass when compared to castration at three
months of age. There were no significant differences
among treatments in feet, lung and trachea, liver with
bile, kidney, spleen, penis and empty gut mass in carcass
of goats. Those goats castrated at nine months of
age had significantly (p<0.05) heavier (0.02 percentage
points) bladder in their carcass when compared to other
treatments. Intact group had significantly (p<0.05) heavier
(5.77 percentage points) full gut in their carcass than
castration at nine months of age whereas there were no
significant differences among castrated groups in full gut
content. Goats castrated at six months of age had
significantly (p<0.05) lighter (0.03 percentage points) heart
in their carcass than the rest treatments.

Primal Cut Measurements: Mean carcass composition
for different primal cuts in Arsi-Bale goats under different
age of castration are presented in Table 6. Castration or
age at castration had no significant effect on bone and
muscle tissue composition of leg, loin and rack primal
cuts. Intact and those castrate at three months of age had
significantly (P<0.05) higher muscle content in shoulder
and neck primal cut than other treatments. Castration at
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Table 6: Least square mean and standard error for primal cuts by Arsi-Bale goats castrated at different ages

Primal cuts Castration Castration Castration

and their compositions Entire at 3 month at 6 month at 9 month
Leg

Bone (kg) 0.46+0.05* 0.54+0.10° 0.5040.09* 0.52+0.09*
Muscle (kg) 1.92+0.13* 1.86+0.06° 1.94+0.05° 1.78+0.11*
Fat (g) 61.16£12.26° 198.44+49.03* 279.4+34.69* 172.42+42.63®
Loin

Bone (kg) 0.14+0.02¢ 0.12+0.02° 0.14+0.02° 0.16+0.04°
Muscle (kg) 0.64+0.08° 0.40+0.07° 0.68+0.21° 0.56+0.14°
Fat (g) 36.66+10.87° 208.00+38.31° 228.14+32.25% 231.58+28.39°
Rack

Bone (kg) 0.24+0.06° 0.22+0.04° 0.16+0.04° 0.20+0.04°
Muscle (kg) 0.78+0.07° 0.54+0.12° 0.58+0.06° 0.58+0.14°
Fat (g) 41.3247.81° 186.34+13.86" 255.92+40.51° 227.44+41.48°
Breast and shank

Bone (kg) 0.28+0.04° 0.24+0.02® 0.200.03% 0.18+0.02°
Muscle (kg) 0.96+0.14* 0.76+0.09* 0.86+0.04* 0.66+0.14*
Fat(g) 44.26+8.22° 264.74+66.90° 251.54426.59° 171.52+£24.72°
Shoulder and neck

Bone (kg) 0.54+0.12° 0.40+0.04* 0.34+0.04* 0.52+0.08
Muscle (kg) 2.00£0.19° 1.52+0.10° 1.44+0.09° 1.46+0.10°
Fat (g) 116.66+24.30° 248.90+47.06" 262.04+59.70° 254.54+54.97°

Means in the same row with different letters are statistically different (p<0.05)

Table 7: Mean carcass composition proportion by Arsi-Bale goats castrated at different ages

Tissue proportion (%) in carcass

Treatments Bone Muscle Fat
Entire 20.36* 75.97* 3.67°
Castration at 3 month 19.66° 66.13° 14.21°
Castration at 6 month 16.75* 68.45® 14.80°
Castration at 9 month 20.57 65.69° 13.74*
Means in the same column with different letters are statistically different (p<0.05)

nine months of age had significantly (P<0.05) lower bone carcass composition in addition to other factors

mass in breast and shank primal cut than the rest
treatments. The fat content in all primal cuts except for
shoulder and neck was significantly (P<0.05) lower in
intact goats than castrated groups while there were no
significant differences among castrated groups in their fat
deposit across all primal cuts. Muscle weight was highest
followed by bone and lowest for fat in each primal cut for
all treatments. These were all in agreement with the result
of other researchers [1].

Mean carcass composition proportion (relative
to hot carcass weight) in Arsi-Bale goats under
different age of castration are presented in Table 7.
There were no significant differences in bone proportion
among treatments whereas intact group had significantly
(p<0.05) higher muscle and lower fat proportion than
castrated groups. This implies that castration affected
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such as breed, sex and stages of maturity [25-27]. In
general, carcass composition in Arsi-Bale male goats
castrated at different age with slaughter weight from
37.4-40.7kg, range from 65.69-75.97% lean (muscle), 3.67-
14.8% fat and 16.75-20.57% bone. Colomer-Rocher et al.
[28] have reported that the mean muscle content of
male New Zealand Saanen goats to be about 60%
and stated that this was higher than that normally
found in sheep and Ruvuna et al. [19] have
reported a lean: fat: bone ratio of 73:9:18 for 14%
month old goats which were in line with our findings.
In support of current finding, Lee [l1] indicated
that carcass of rams tends to be leaner than those of
withers and fat score distributions, based on export
standard, were such that withers scored higher
(fatter) than rams.
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CONCLUSIONS AND RECOMMENDATION

Age at castration had no significant effect on body
weight or over all average daily gain and linear body
measurements except at an age of 9-15 months when
significant differences observed among treatments in
average daily gain. 9-12 months of age was considered as
appropriate age at which optimum growth obtained from
Arsi-Bale goats castrated at different ages as goats in all
treatments attained better daily weight gain within this
age group, but rate of weight gain was reduced
dramatically from 12-15 months of ages. Castration or age
at castration had no significant effect on most carcass
parameters except on fat depositions and on non-carcass
components. Intact/entire goats had lower fat deposition
than castrated groups. Goats castrated at three months
of age had higher fat thickness and rib eye area than other
groups and followed by castration at six and nine months
of age. Castration had significant effect on carcass
composition proportion. Therefore, castration is important
for better fat deposition in carcass than for body weight
gain improvement as time of castration did not result in
better weight gain in this study. If castration desired, early
castration is recommendable as goats castrated at three
months of age had better rib eye area and fat thickness
than other castrated groups and intact group.
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