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Abstract
The study was conducted to determine the effects of age at surgical caponization on the growth
performance and carcass characteristics of ISA Brown cockerels. A total of 108 birds were used for the
study and allotted to four treatments of 27 birds each, replicated three times to give 9 birds per replicate.
The cockerels were surgically altered at 4, 6 and 8 weeks of age. Birds had access to formulated starter,
grower and finisher diets ad libitum during a twenty one week experimental period. The results revealed
that final weight and weight gain in the capons were significantly (p < 0.05) higher than in uncaponized
birds. Birds caponized at 8 weeks recorded the highest in final weight (3.35 kg/bird) and weight gain
(2.98 kg/bird), as against the least obtained from the control with 2.53 kg/bird and 2.17 kg/bird
respectively. Significant differences were also observed in feed conversion ratio and mortality. Birds
caponized at 8 weeks had better feed conversion ratio of 3.98, as against the least (5.65) obtained from
the control. The control group of intact roosters also had the least dressed weight percentage (74.25%),
while the birds caponized on the 8 week had the highest percentage (81.67%). Caponization similarly
improved relative weights of some cut parts and increased the deposition of abdominal fat. It is
concluded that surgical caponization with particular reference to that undertaken when the birds were 8
weeks old, significantly improved growth performance and carcass characteristics of ISA Brown
cockerels.
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Introduction
Poultry's importance to the Nigerian economy cannot be exaggerated as it contributes about 15
percent of the total annual protein intake, with approximately 1.3kg of poultry products
consumed per head per annum [1]. Human requirements for the protein of animal origin was
estimated to be 55g per day for adult males and 45g for women [2]. This leaves a considerable
demand gap that indicates possibilities for innovative improvements in poultry meat
production. In line with this, it is worthy of note that there is an increasing number of
redundant cockerels, which form 50% of hatched chicks from improved intensive egg
production. These surplus day-old male chicks of the layer type are currently without
significant commercial value and are at best used as food for carnivorous animals. All attempts
to raise male chicks of the layer type for meat production have resulted in high consumption of
feed and low meat yield, which is difficult to market at competitive prices [3]. Due to this
inefficiency in producing meat in a short time, they are culled on the first day, which also
presents a severe ethical problem as advocated by animal welfare groups [4]. This problem may
be solved using these birds for capon production, primarily as this class of poultry has
distinguished itself withfavourable sensory attributes and desirable physicochemical properties
of the meat [5].
In many countries, capons' production (surgically castrated male chickens) is deeply rooted in
local tradition [6, 7, 8]. It was first associated with a religious ritual, but now the procedure is
performed to increase the market weight of cockerels and improve the quality of their meat [9].
Today, cockerels are caponized on a broader scale in Italy, France, Taiwan, China, and the
USA, where they are marketed as high-quality products [10].
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Caponization is not practiced commercially in Nigeria.
Therefore, it is essential to investigate whether this
technology can be applied commercially to contribute to the
rational management of cockerels and create the possibility of
adding substantially to farmers' household income. Capon
meat is moister, more tender and flavorful than that of a
cockerel or a hen, which is due not only to the hormonal
differences during the capon's development but also because
capons are not as active as roosters, which makes their meat
more tender and fatty [9]. Surgical castration is most often
performed, but Immunocastration, where female sex
hormones are used to suppress testosterone, is also used in the
USA [11]. However, research shows that the meat from
surgically castrated cockerels is of better quality [12].
Compared to intact cockerels, capons have better metabolism
and reach higher body weights, and their meat is more
delicate and juicier [13]. The higher adipose tissue
accumulation in capons has a beneficial effect on improving
taste properties, which is of prime importance to consumers,
who are increasingly demanding better-tasting products [14].
It has been demonstrated that the major factors considered to
affect capon body weight, carcass, and organoleptic traits
include age at caponization, age at slaughter, species or strain,
and nutritional level [15, 16]. Capons have been produced from
heavy breeds such as Jersey Giants, Brahmas, Orpingtons,
Cornish, Plymouth Rocks, Cochins, or Cornish × Plymouth
Rock cross used by the commercial broiler industry [17].
Typically, male chicks of heavy breeds are caponized at 2 to 4
weeks of age, and at this age, heavy breeds should weigh
approximately 450 g [17]. On the other hand, most of the slowgrowing meat-type chickens are caponized after six weeks of
age [7, 10, 16, 18] because these chickens take longer to gain the
recommended body weight for caponization. However, the
tunica albuginea of the testes becomes hard when the birds are
caponized at later stages, and this makes removing the testes a
more difficult and time-consuming procedure [18]. Hence, it is
necessary to develop an efficient method for caponization that

can be performed at an age that will guarantee an improved
survival rate. Therefore, the study's premise was to investigate
the effects of caponization at different ages and its influence
on growth performance and carcass characteristics of ISA
Brown cockerels.
Materials and methods
Experimental location
The experiment was carried out at the poultry unit of the
Teaching and Research Farm, Ambrose Alli University,
Emaudo Annex, Ekpoma. The farm is located in Esan West
Local Government of Edo State, Nigeria, and lies between
latitude 6.440N and longitude 6.80E.
Birds management and Experimental design
Three weeks old ISA Brown cockerels were acquired from a
reliable farm and used for this study. They were allowed a
one-week acclimatization period, during which they were
provided with feed and water ad libitum. Adequate sanitary
measures and recommended medication and vaccination were
adhered to during the period of the experiment.Formulated
diets were as recommended [19] and are stated in Table 1.
From 3 to 6 weeks of age, the birds were fed 24% crude
protein and 3200 kcal/kg metabolizable energy chick starter
ration. From 7 to 16 weeks of age, the birds received a
grower's ration of 18% crude protein and 3098kcal/kg, while
from the 17th week, they were offered a finisher ration of 16%
crude protein and 3000kcal/kg metabolizable energy.
The study was conducted with 108 (one hundred and eight)
cockerels in a completely randomized design (CRD). The
birds were randomly allotted to 4 (four) treatment groups
having 27 birds each, replicated three times to give 9 (nine)
birds per replicate. Treatment 1 was the group of
intact/uncaponized cockerels; Treatment 2 birds were
caponized at four (4) weeks of age, Treatment 3 birds were
caponized at six (6) weeks of age while Treatment 4 birds
were caponized at eight (8) weeks of age.

Table 1: Composition of experimental diets
Ingredients (%)
Maize
Soybean meal
Palm kernel meal
Wheat bran
Bone meal
Salt
Premix
Total (%)
Calculated composition
Crude protein (%)
Metabolizable energy (Kcal/Kg)

Surgical caponization
The caponization procedure was performed according to the
methods described by Chen et al [12]. All birds in the group
due for caponization were deprived of feed for 24 hours and
water for 12 hours, followed by caponization of the
designated group. A simple table was set at an angle to permit
the direct entry of light into the bird's body cavity and enable
the operator to work with greater ease. The wings and legs
were fastened to the table, and the bird stretched to its full
length to expose the rib cage area. The birds down feathers
were removed from the lateral region just anterior to the
thigh, and the part swabbed with methylated spirit. An
incision was made between the last two ribs and widened by a

3-6 weeks
51.05
39.50
5.00
3.00
0.50
0.50
100

7-16 weeks
60.75
21.00
9.50
5.00
2.75
0.50
0.50
100

17-24weeks
65.15
14.50
9.50
7.50
2.50
0.35
0.50
100

23.10
3200

18.20
3098

16.00
3000

small rib spreader. The testis was removed by simultaneously
teasing its connective tissue supports free and applying gentle
suction with caponizing forceps. The operation was then
repeated on the opposite side using the same procedure. After
removing the spreader, the wound was swabbed with iodine
10%, and the skin and thigh muscle returned to their original
position to serve as a natural bandage over the incision. After
surgery, the birds were provided with feed and water.
Antibiotics was administered orally for five days to reduce the
occurrence of infection. After one week, the air accumulated
under the skin was released by carefully puncturing it with a
needle.
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Data collection
Growth performance parameters were assessed weekly and
included weight gain, feed intake, and mortality. The feed
conversion ratio was estimated from the data collected.
Weight gain was estimated as the final weight minus the
initial weight. Feed intake or consumption was measured as
the total weight of feed given or feed offered minus leftover.
The feed conversion ratio was estimated as the ratio of feed
intake and weight gain. All measurements were made using a
20 kg pan scale.
At the end of the experiment (16 weeks after the last
caponization), six birds with liveweight close to the group's
average weight were selected from each treatment, making a
total of 24 birds from the study. They were tagged correctly,
secluded, and starved of feed for 12 hours. Slaughtering was
performed by cervical dislocation, and the birds dipped in hot
water for about a minute to facilitate scalding. Carcass
assessment was done with the aid of a 20kg pan scale while

internal organs weight were taken with a sensitive scale with
an accuracy of 0.01g. The relative weight percentages of cut
parts and internal organs were determined as the weight of cut
part/live weight multiplied by 100.
Statistical analysis
All data generated were subjected to a one-way analysis of
variance (ANOVA). Where significant treatment effects were
observed, differences between treatment means were
compared using Duncan's Multiple Range Test (DMRT) with
the SAS package [20]. The level of statistical significance was
present at P < 0.05 (5%).
Results
Growth performance of intact and caponized cockerels
The effect of age at surgical caponization on ISA Brown
cockerels' measured growth parameters is given in Table 2
below.

Table 2: Growth performance of intact and caponized cockerels
Parameters
Initial weight (kg/bird)
Final weight (kg/bird)
Weight gain (kg/bird)

T1 (Control) T2 (Caponized at 4 weeks) T3 (Caponized at 6 weeks) T4 (Caponized at 8 weeks)
0.36
0.36
0.37
0.37
2.53c
2.71bc
2.84b
3.35a
2.17c
2.35bc
2.47b
2.98a

Weekly weight gain (kg/bird/week)

0.11b
0.12b
0.12b
Total feed intake (kg/bird)
12.25
11.58
11.81
Average weekly feed intake (kg/bird/week)
0.61
0.58
0.59
Feed conversion ratio
5.65c
4.93b
4.78b
Mortality (%)
3.13a
8.58b
6.42b
NS = Not significant; * = significant difference; SEM = standard error of mean
a, b, c: means along the same row with different superscripts are significantly different

No significant differences were observed in initial weight and
feed intake between intact cockerels and capons. The
observed numerical differences were marginal. The final
weight of intact cockerels was least (2.53kg/bird), while
capons caponized last (at 8 weeks) recorded the highest final
weight of 3.35kg/bird. No significant difference was,
however, observed between the intact group and those
caponized the earliest. Birds caponized at 8 weeks had a
weight gain value of 2.98kg/bird as against the least weight
recorded in the control (2.17kg/bird). This followed the same
pattern of statistical significance as observed in the final
weight. Weekly weight gain was significantly higher
(0.15kg/bird/week) in birds caponized at 8 weeks, while those
caponized at 4 and 6 (0.12kg/bird/week each) had no
significant difference from what was obtained from the
control (0.11kg/bird/week).
Caponization improved feed efficiency as the feed conversion
ratio obtained from the caponized birds was significantly
better than the control. Treatment 4 (birds caponized at 8
weeks) had a feed conversion ratio of 3.98 against 5.65
obtained from the control. However, mortality was
significantly less in the control with 3.13% death recorded.

0.15a
11.87
0.59
3.98a
6.42b

SEM
0.01NS
0.04*
0.24*
0.01*
0.29NS
0.03NS
0.31*
1.39*

Substantially higher mortality (6.42% - 8.58%) was recorded
in the caponized groups.
Carcass and internal organs characteristics of intact and
caponized cockerels
The detailed composition of carcass assessment (live,
plucked, eviscerated, and dressed weights) and relative weight
of cut parts and internal organs are presented in Table 3
below. All assessed carcass characteristics recorded
significant (p>0.05) differences among all treatments.
Parameters such as liveweight, plucked weight, and
eviscerated weight followed a progressively increasing pattern
from the control to Treatment 4, which had the highest values
in these parameters (3558.21g, 3205.15g, and 2945.56g
respectively). The intact birds had the least and significantly
different values in live weight (2532.63g), plucked weight
(2188.22g), and eviscerated weight (1887.92g). Dressed
weight percentage was also considerably lower in the control
(74.25%), though statistically similar to capons castrated at 4
weeks. The highest dressed weight percentage of 81.67% was
obtained from capons caponized at 8 weeks, and also shared
statistical significance with those caponized at 6 weeks.

Table 3: Carcass and internal organs characteristics of intact and caponized cockerels
Parameters
Live weight (g)
Plucked weight (g)
Eviscerated weight (g)
Dressed weight (%)
Head (%)
Neck (%)
Back (%)
Breast (%)

T1 (Control)
2532.63d
2188.22d
1887.92d
74.25b
2.95c
5.27d
13.30a
18.08c

T2 (Caponized at 4 weeks) T3 (Caponized at 6 weeks) T4 (Caponized at 8 weeks)
2737.15c
2856.74b
3558.21a
c
b
2338.09
2577.43
3205.15a
2057.75c
2239.81b
2945.56a
75.22b
79.60a
81.67a
d
b
2.64
4.02
4.37a
5.47c
6.07a
5.63b
12.70b
12.52b
10.88c
a
a
20.00
20.09
18.74b
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Drumsticks (%)
8.40c
8.26d
9.18b
Thighs (%)
11.68c
11.41c
12.35b
Wings (%)
10.00a
9.84a
9.91a
a
b
Shanks (%)
3.54
3.23
3.55a
Lungs (%)
0.42
0.44
0.48
Heart (%)
0.42b
0.39b
0.52a
Liver (%)
1.33
1.39
1.39
Spleen (%)
0.12
0.13
0.12
Gizzard (%)
2.42bc
2.37c
2.52b
Intestine (%)
4.38a
4.00b
3.82c
b
a
Abdominal fat (%)
1.52
2.39
2.25a
NS = Not significant; * = significant difference; SEM = standard error of mean
a, b, c, d: means along the same row with different superscripts are significantly different

12.20a
14.50a
9.55b
3.37b
0.41
0.45ab
1.15
0.10
2.79a
2.94d
2.31a

Table 3 also presents the relative weight of the cut parts.
Caponization increased the relative weight percentages of
economic parts such as the breast, drumsticks, and thighs. The
birds caponized at 4 and 6 weeks recorded the highest relative
weight of breast (20.00% and 20.09% respectively), while
those caponized at the eighth week had the highest relative
weight of drumsticks (12.20%) and thighs (14.50%). Internal
organs such as the lungs, liver, and spleen were not affected
by caponization as no significant difference was observed
between the intact birds and the capons. However, the
abdominal fat pad was significantly higher in the capons with
those caponized at 4 weeks having the highest relative weight
of 2.39%. The intact birds recorded the least value of 1.52%.
Discussion
Performance characteristics of experimental birds
The present results showed a positive and significant effect of
caponization on ISA Brown cockerels' final body weight with
a progressive improvement as the age at caponization
advanced. It has been reported that once the stress of the
castration procedure has been overcome, caponization will
have a positive effect on weight gain [21]. In that study, capons
aged 20 weeks were significantly heavier than their
uncastrated contemporaries, which is in agreement with the
present study. Some other research findings have pointed to a
beneficial effect of castration on birds' bodyweight [12, 22],
whereas other studies [7, 23, 24] have not confirmed such a
correlation. In the present study, a tendency toward a higher
growth rate was observed in capons from the fourth week
after castration, which resulted in a statistically significant
difference relative to the control group at the end of the study
when the birds were 24 weeks old. In experiments performed
with Green-legged Partridge, capons were characterized by
higher body weight than roosters [9, 22]. The higher body
weight of caponized cockerels may be associated with a
decreased level of androgens, which lowers their aggression
and other activities and ultimately contributes to improved
feed conversion and higher weight gain [25]. In contrast to the
above, Castellana Negra cockerels [7] and broilers [26] did not
show any significant difference in the bodyweight of capons
to that of cocks. They postulated that the different growth
responses of capons might result from the birds' genetic
origin, caponization age, slaughter age, and interaction
between them.
Despite the reports of androgen's effects on muscle growth in
mammals, testosterone – which stimulates protein synthesis
and contributes to increasing muscle weight in mammals, may
exert inhibitory effects in prepubertal birds [27]. They
demonstrated that birds caponized as early as three weeks old
were characterized by higher bodyweight than uncastrated
males. Such a relationship was not noted when birds were
castrated at a later age of 12 weeks and raised to 26 weeks [27].

0.03*
0.12*
0.07*
0.05*
0.02NS
0.02*
0.07NS
0.01NS
0.03*
0.04*
0.05*

The fact that the capons in the present study were
significantly heavier at the end of the experiment when the
birds were 24 weeks old might also be because the roosters
were more aggressive at this stage and, consequently,
expended more energy in establishing and maintaining a caste
order/hierarchy. This was also observed and reported in
another study [28]. A decrease in testosterone levels, found in
caponized birds, leads to changes in their behavior, including
reduced motor activity [25, 29, 30], and causing capons
maintenance energy requirements and feed consumption to
decrease considerably [31].
In the present study, the accumulated feed conversion ratio for
the capons was significantly improved than that of the
roosters. It would appear that caponizationgrew this variable
once castration stress was overcome. Other authors also
reported similar findings [32, 33]. However, if capons deposit
more fat (which is generally considered to be the norm), it is
difficult to see how the efficiency of feed utilization is not
altered by castration [34]. In the present study, the feed
consumption and improvement in utilization efficiency in
capons compared to roosters might be explained by the higher
fat deposition in the capons, as shown in Table 3. In contrast
to the present study, Taiwan country chicken cockerels
caponized at 10 weeks of age and raised to 28 weeks were
characterized by feed efficiency that was comparable in
caponized and intact cockerels [6].
Mortality was highest in the birds that were caponized
earliest, and within a short period after the procedure, there
was a progressive reduction in death as the birds grew older.
Therefore, it can be inferred that the older the birds before
caponization, the higher their ability to withstand
caponization stress as evident in the result obtained in this
study. This inference also agrees with the documented
opinion that the various responses of birds to caponization,
especially mortality, are positively influenced by age at
caponization [26].
Carcass and internal organs characteristics of intact and
caponized cockerels
Caponization was reported in several studies to increase
breast weight [6, 7, 13], and this agrees with the findings of the
present study. Wing weight was reported to be either
increased [6, 21] or not affected [7, 13] by caponization. No
significant difference was recorded in wing weight in this
study between intact birds and capons caponized in the fourth
and sixth weeks. However, significantly lower wing weight
was obtained from the birds caponized at 8 weeks.
Inconsistent effects were found for feet (thigh and drumstick)
and the rest of the carcass weights in the previously
mentioned studies [6, 7, 13, 21]. The disparity with our results can
be attributed to the fact that local chicken breeds were used

~ 172 ~

International Journal of Veterinary Sciences and Animal Husbandry

http://www.veterinarypaper.com

for those documented studies against the hybrid strain used in
the present study.
In capons, a study reports heavier liver [11], while another
study reports an opposite trend [7]. Contrary to these reports,
the result of this study found no significant difference
between capons and intact males. The liver is the primary site
for the de novo synthesis of fatty acids in birds [35], and in
heavy breeds, it accommodates the increased lipogenic needs
first by increasing its size [36]. Despite the non-significant
result, the relative weight of liver in birds caponized at 4 and
6 weeks were numerically heavier than intact birds by 6%.
Concerning heart weight, capons generally seem to have
lighter hearts than intact males [7]. Only the earliest caponized
birds had lighter hearts than intact birds in this study. The
weight of gizzard was not affected by caponization, as
reported in previous studies [6, 7]. However, this is contrary to
the present study's findings where significantly heavier
gizzard were obtained from capons caponized at 6 and 8
weeks.
As earlier established, due to reduced synthesis of sex
steroids, caponization increases fat deposition in the carcass,
which was confirmed by postmortem analyses and chemical
analyses of muscles in castrated birds [7, 8, 13, 23, 37]. Capon's
higher fat content is considered an advantage because it
enhances palatability [9, 38]. It is documented that abdominal
fat pad significantly increased in capons, regardless of breed
and age at caponization or slaughter [13, 37] This was confirmed
in the present study, though other studies [26, 28] statistically
disagree. The tendency for increased fat pad can be inferred
from the absence of testosterone, which has been shown to
minimize fat accretion in cockerels [39].
Conclusion
This study revealed that the caponization of ISA Brown
cockerels at weeks 4, 6, and 8, significantly influenced their
growth performance and some carcass characteristics. After
the testis' surgical removal, birds gained weight steadily, and
16 weeks after the first caponization, capons have fully
recovered and heavier than the uncaponized birds. It was also
observed that caponizing cockerels when they are between 6
and 8 weeks old increases their level of tolerance of the
procedure resulting in a lower mortality rate.
In summary, surgical caponization improved growth and
carcass traits, and was most pronounced in the birds
caponized at 8 weeks old. Therefore, this procedure can serve
as a tool in the utilization of redundant cockerels and provide
a niche for the production of high-quality capon meat.
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