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Abstract — The effect of caponisation on carcass composition by parts and tissues was examined.

Twenty-eight castrated and twenty male Penedesenca Negra chicks reared under free-range condi-

tions were slaughtered at 28 weeks of age. The birds were castrated at 4 or 8 weeks. The left sides of

the carcasses were quartered (wing, breast, thigh and drumstick), and the parts dissected into the tis-

sue components (skin, subcutaneous fat, intermuscular fat, muscle, bone and tendons). Capons

showed more abdominal, intermuscular and subcutaneous fat than the cocks, both at the same slaugh-

ter age and at the same weight. The breast and thigh were heavier in the capons than in the cocks.

However, the whole muscle mass in the breast was increased by caponisation. This favourable effect

was achieved at the expense of decreasing the carcass yield. The age of castration up to 8 weeks did

not affect the carcass composition of the parts and tissues.

chicken / capon / carcass / tissue composition

Résumé — Comparaison du rendement à la découpe et de la composition tissulaire des carcasses
de coqs et de chapons. Vingt huit chapons et vingt coqs de la race Penedesenca Negra ont été élevés

sur parcours et abattus à l’âge de 28 semaines. Le chaponnage des poulets a été réalisé à deux âges dif-

férents : 4 ou 8 semaines. Après l’abattage, les morceaux (aile, pilon, cuisse et filet) correspondant à

la moitié gauche de la carcasse ont été prélevés et disséqués en séparant la peau, le tissu adipeux

sous-cutané, le tissu adipeux intermusculaire, les muscles, les os et les tendons. Par comparaison avec

les coqs abattus au même âge ou de même poids, les chapons présentent une quantité de gras abdomi-

nal sous-cutané et intermusculaire plus élevée. Le poids de leur filet est également supérieur. En re-

vanche, leur rendement en carcasse est inférieur. L’âge au chaponnage n’a pas d’effet sur le

rendement à la découpe, ni sur la composition tissulaire de la carcasse.

coq / chapon / carcasse / composition tissulaire
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1. INTRODUCTION

In recent times there has been an in-

crease in the consumer’s demand for more

variety and quality of poultry meat prod-

ucts. This has led to reappraise the use of lo-

cal breeds and traditional practices, such as

caponisation. The production of castrated

male chickens (capons) for high standard

markets has a long tradition in some Medi-

terranean countries, particularly in France,

where labelled capons account for around

1.5 millions of units [29]. In accordance

with popular perception, some early works

have shown that meat from capons is really

more tender [20] and more appreciated by

consumers [32].

The main effect of caponisation is to in-

crease the overall fatness. Fatness is a trait

of great concern to both poultry breeders

and retailers because the production of fat is

less efficient and decreases the economic

value of the carcass. But in contrast, fatness

may play an important role in meat quality

and therefore in the consumer’s preference.

It has been observed that intramuscular fat

content is associated with the overall ac-

ceptability of chicken meat [33], a fact

widely observed in other species like pigs

[8]. It is well known from the literature that

capons tend to deposit more abdominal fat

than cocks [2], in a similar way that occurs

in females with respect to males [19, 28].

Although the abdominal fat is positively cor-

related with overall fatness [1], little is known

concerning the effects of caponisation on the

relative ratios between fat depots.

The purpose of the present work was to

investigate the effects of caponisation on

carcass composition of parts and tissues,

with emphasis on the adipose tissue distri-

bution. The results of this study should give

a more complete basis for discrimination

and choice among poultry meat products.

In this study, we used the Penedesenca

Negra breed [11], a local poultry breed

from Catalonia, Spain, which is nowadays

being introduced as a genetic resource for

high quality poultry products.

2. MATERIALS AND METHODS

The experimental procedures conducted

in this study were approved by the Ethic

Committee for Animal Experimentation of

the University of Lleida.

2.1. Animals and rearing procedures

Three hundred and seventy six male

Penedesenca Negra-based birds from the

IRTA Poultry Genetic Conservation Pro-

gram [11] were placed into two batches af-

ter hatching. All chicks were vaccinated at

hatching against Marek disease and

brooded for 28 days in electrically heated

batteries. Following the brooding period,

the chicks were reared until 28 weeks of age

in single-compartment floor pens (1.5 birds

per m2) under free-range conditions. The

diets were formulated according to the offi-

cial requirements of quality poultry pro-

duction in Catalonia, Spain [6].

During the trial, two 70%-cereal based

diets were administered ad libitum. The

first one was fed from 0 to 6 weeks (23.5%

CP, 12.95 MJ ME per kg DM) while the

second from 7 to 28 weeks (20.7% CP,

13.37 MJ ME per kg DM). In each batch,

around half of the birds were castrated ac-

cording to the traditional caponisation

practice in Spain. In the first batch,

caponisations were performed at 4 weeks

(early caponisation; CA-4) or at 8 weeks of

age (late caponisation; CA-8) while in the

second batch all castrations were done at

8 weeks of age. Before slaughter, 20 CA-8

and 20 cocks (CK), evenly distributed over

the two batches, were randomly selected

for carcass dissection. Also, to determine

the effect of the age of caponisation on car-

cass characteristics, 8 CA-4 from the first

batch were sampled. This age was chosen
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because it is the earliest age in which castra-

tion can be easily practised under farm con-

ditions.

All birds were caponised bilaterally us-

ing the surgical method described in Cubiló

and Tor [3]. Early castrated chicks, late

castrated chicks, and cocks were kept in

separate pens. The absence of testicular re-

generation in castrates was determined on

live birds by visual assessment and con-

firmed later after slaughtering.

2.2. Carcass dissection and tissue
composition

The animals, at 28 weeks of age, were

stunned, slaughtered, bled and pluck in a

commercial slaughterhouse. The carcasses

containing the abdominal pads were chilled

in a 4 oC cool room for 24 h. The day after,

the left side of the carcasses were quartered

according to the WPSA reference cutting

method [12] and abdominal fat was ob-

tained after removal from the whole ab-

dominal pad. The left wing, breast, thigh,

and drumstick were dissected into the fol-

lowing tissue components: skin, subcutane-

ous fat, intermuscular fat, muscle, bone and

tendons. All the weights of tissues were re-

corded individually on a part basis. The car-

cass composition by tissues was calculated

as the sum of the weight of each tissue com-

ponent (skin, subcutaneous fat, intermuscular

fat, muscles, bones and tendons) from the dis-

sected parts per unit sum of all the dissected

components of all the dissected parts. The

composition of each part was calculated as

the weight of each tissue component per unit

sum of all the dissected components of the

part.

2.3. Statistical analyses

Analyses for the weight of the individual

parts and their tissue components, as well

as carcass composition by tissues variables,

were performed according to the following

model:

Yijk = µ + bi + sj + bXijk + eijk (1)

where Yijk is the observation of individual k

in batch i of sexual group j; µ is the overall

mean; bi is the batch effect i (i: 1, 2); sj is the

sexual group effect j (j: CA, CK); b is the re-

gression coefficient for Xijk, and eijk is the

residual error term. The covariable Xijk was

included in the model in order to adjust the

differences between sex groups in live

weight at the age of slaughter. Thus, Xijk is

the live weight at slaughter of the individual

k. The covariate was removed from model (1)

when sexual group effects were compared at

the same age. To test the effect of age of

caponisation, a previous analysis was per-

formed using only data from the first batch.

The model used in this case was the same as

that described above but instead of the ef-

fects of batch and sex, the effect of the age

of caponisation (CA-4, CA-8) was in-

cluded.

The analysis for part composition by tis-

sues was done using the following model:

Yijkl = µ + bi + sj + pk + spjk + bXijkl + eijkl

(2)

In model (2) Yijkl is the tissue component in

part k from individual l of batch i and sexual

group j. Besides the effects of batch and

sex, the effects of part pk (k: wing, breast,

thigh, drumstick) and the interaction be-

tween sexual group and part spjk were also

included. In this model, the covariate Xijkl

was the part weight.

All analyses were performed using the

SAS general linear model (GLM) proce-

dure [26]. The analyses provided estimates

of treatment contrasts. Statistical signifi-

cance of the differences was determined by

the t-test.

3. RESULTS

The mortality induced by castration was

around 1% and testicular regeneration reached
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28%. No relevant differences between early

and late castration were found, neither in

carcass weight distribution nor in carcass

tissue distribution (Tab. I). Only the skin

percentage was significantly modified by

the age of castration, being higher in CA-4

than in CA-8 capons. Taking this into ac-

count, in our study the age of caponisation

did not have relevant effects on carcass dis-

tribution and composition. All results from

here on will include capons as a single

group effect, irrespective of the age they

were caponised.

3.1. Carcass weight and part weight
distribution

The effect of caponisation on carcass

composition by parts is given in Table II.

Caponisation increased (P < 0.001) live

weight at slaughter age (28 weeks) but not

carcass weight. This difference was largely

due to abdominal fat, which was much

higher in capons (P < 0.001). In conse-

quence, caponisation led to lower eviscer-

ated carcass yields, either at the same

slaughter age (72.60% ± 0.45 and 77.66%

± 0.49 in capons and cocks, respectively) or

at the same weight (72.73% ± 0.50 and

77.51% ± 0.56 in capons and cocks, re-

spectively). Moreover, carcass composition

by parts was affected by caponisation.

Thus, while the breast (P < 0.001) and the

thigh (P < 0.01) were heavier in capons, the

drumstick was heavier in cocks (P < 0.05).

However, the wing did not differ between

capons and cocks. The greater development

of the breast in capons was maintained even

after adjusting for live weight (P < 0.05).

3.2. Carcass composition by tissues

Carcass composition by tissues differed

between cocks and capons (Tab. II). Capons

had higher percentages of subcutaneous and

intermuscular fat (P < 0.001) while cocks

had higher percentages of skin (P < 0.001),

muscle (P < 0.001), bone (P < 0.001) and

tendons (P < 0.05). No relevant changes
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Table I. Least squares means and residual standard deviation of carcass composition by parts and tis-

sues at 28 weeks of age in capons castrated at 4 and 8 weeks.

Caponisation
1

Early

(n = 8)

Late

(n = 8)

RSD Significance
4

Carcass composition by parts (g)

Live 3757 3687 248 ns

Abdominal fat 271.4 290.3 82.3 ns

Carcass 2696 2613 175.3 ns

Breast
2

300.4 294.0 35.8 ns

Wing
2

122.2 119.3 7.0 ns

Thigh
2

316.3 294.9 33.0 ns

Drumstick
2

170.3 171.3 13.1 ns

Carcass composition by tissues (%)
3

Skin 7.69 6.19 1.34 *

Subcutaneous fat 14.48 15.92 5.67 ns

Intermuscular fat 2.49 2.52 0.36 ns

Muscle 64.64 65.07 5.06 ns

Bone 8.81 8.51 0.73 ns

Tendons 1.86 1.77 0.21 ns

1
Early at 4 weeks, late at 8 weeks;

2
Left side parts;

3
Carcass composition by tissues was calculated from tissue

composition of the left wing, breast, thigh and drumstick of the carcass;
4

ns: not significant; *: P < 0.05.



were found when live weight was added in

the model as a covariate. The effect of

caponisation on carcass composition by tis-

sues (Tab. III) was part dependent. A signif-

icant caponisation with a part interaction

effect was found for all the studied tissues

except tendons. Therefore, the effect of

caponisation on carcass composition ac-

cording to the tissues is given part by part.

As depicted in Figure 1, the effect of

caponisation on tissue composition was

consistent in all the parts, though it may dif-

fer in grade from part to part. Thus, capons

had lower percentages of skin in every part,

the highest differences being in the breast

(– 4.38%, P < 0.001) and the drumstick

(– 2.72%, P < 0.001). Both subcutaneous

and intermuscular fat were always higher in

capons than in cocks, with the thigh dis-

playing the greatest difference (14.17%, for

subcutaneous fat (P < 0.001), and 13.1%,

for intermuscular fat (P < 0.001)). Muscle

percentage was lower in capons than in

cocks for the breast (– 3.82%, P < 0.01),

the thigh (– 12.48%, P < 0.001) and the

drumstick (– 2.72%, P < 0.05). This led

the capons to produce less weight of muscle

in the thigh (P < 0.01) and in the drumstick

(P < 0.01) but not in the breast, where the

muscle mass was still greater (P < 0.05) in

the capons (Tab. IV). The bone percentage

was not modified by caponisation except

for the wing, where capons had slightly

lower percentages of bone than cocks

(– 1.3%, P < 0.01). Neither of the studied

parts presented any effect of caponisation

on tendon percentages (Fig. 1). The correla-

tion structure between live, carcass and ab-

dominal fat weight with carcass tissue

components in cocks and capons is given in
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Table II. Least squares means and residual standard deviation of carcass composition by parts and tis-

sues in cocks and capons.

Equal slaughter

age
1

RSD Signifi-

cance
4

Constant live

weight
1

RSD Signifi-

cance
4

Cocks

(n = 20)

Capons

(n = 28)

Cocks

(n = 20)

Capons

(n = 28)

Carcass composition by parts
2

(g)

Live 3313 3713 278 *** ·· ··

Abdominal fat 47.7 305.9 84 *** 88.4 259.5 55.1 ***

Carcass 2582 2727 252 ns 2738 2567 75 ***

Breast
2

265.1 347.9 50.1 *** 292.5 318.0 31.0 *

Wing
2

118.6 123.9 10.5 ns 124.1 118.4 6.1 *

Thigh
2

267.1 305.2 38.4 ** 289.2 282.6 17.3 ns

Drumstick
2

189.9 177.8 18.2 * 199.1 168.4 11.5 ***

Carcass tissue
3

composition (%)

Skin 8.92 6.20 1.21 *** 8.97 6.24 1.27 ***

Subcutaneous fat 5.37 18.73 4.54 *** 6.76 17.41 4.21 ***

Intermuscular fat 1.58 2.17 0.30 *** 1.58 2.18 0.31 ***

Muscle 72.14 62.39 3.70 *** 70.96 63.46 3.47 ***

Bone 9.69 8.41 0.72 *** 9.46 8.65 0.65 **

Tendons 2.29 2.07 0.28 * 2.25 2.04 0.26 *

1
Slaughter age was 28 weeks and live weight was adjusted at 3.5 kg adjusted according to the model (1);

2
Left

side parts;
3

Carcass composition by tissues was calculated from tissue composition of the left wing, breast,

thigh and drumstick of the carcass;
4

ns: not significant; *: P < 0.05, **: P < 0.01, ***: P < 0.001.
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Table III. Statistical significance of the effects of caponisation, part, interaction between

caponisation and part, and part weight on tissue composition.

Carcass

composition by

tissues (%)

Effect

Mean Caponisation Part Caponisation

× part

Part weight

Skin 8.50 *** *** *** ns

Subcutaneous fat 11.04 *** *** *** ***

Intermuscular fat 1.99 *** *** *** *

Muscle 63.70 *** *** *** ***

Bone 16.17 ns *** ** ***

Tendons 2.65 ns *** ns ns

ns, *, **, ***: non significant, significant at P < 0.05, P < 0.01 and P < 0.001, respectively. Analyses were per-

formed according to model (2).
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Figure 1. Least square means and S.E. (�) of tissue composition by part. (*, **,*** significant at

P < 0.05, P < 0.01 and P < 0.001, respectively) for cocks and capons slaughtered at the same age.



Table V. It can be summarised in two points.

First, carcass weight, which was positively

correlated with abdominal fat in both ca-

pons (P < 0.001) and cocks (P < 0.05), was

negatively correlated with the percentage of

muscle. Second, the correlation of the ab-

dominal fat with the subcutaneous fat was

positive and higher in capons (P < 0.001),

but the correlation with the intermuscular

fat, although positive as well, was only rele-

vant in cocks (P < 0.05).

4. DISCUSSION

4.1. Age of caponisation

Rahman et al. [25] showed that the ef-

fects of gonadal development on fat deposi-

tion may start very early in time. However,

it should be remarked that their results were

found in broilers, which show a very differ-

ent growth pattern from the Penedesenca
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Table IV. Least squares means and residual standard deviation of fat and muscle contents of the left

part at 28 weeks of age in cocks and capons.

Part Fat
1

(g) Muscle (g)

Cocks

(n = 20)

Capons

(n = 28)

RSD Signifi-

cance
2

Cocks

(n = 20)

Capons

(n = 28)

RSD Signifi-

cance
2

Breast 21.38 94.23 39.01 *** 216.17 232.99 23.24 *

Wing 6.98 13.73 3.71 *** 56.81 56.51 5.31 ns

Thigh 23.16 84.42 23.70 *** 201.81 182.15 22.42 **

Drumstick 6.94 11.81 3.77 *** 130.04 119.30 12.83 **

1
Subcutaneous + Intermuscular Fat;

2
ns: not significant; *: P < 0.05; **: P < 0.01; ***: P < 0.001.

Table V. Correlations between live weight, abdominal fat weight, carcass weight and carcass compo-

sition within cocks (upper diagonal) and capons (lower diagonal).

LW AF CW SK SB IM M B SW

LW ·· 0.56
***

0.91
**

–0.25
**

0.43
***

0.09 –0.32
***

–0.31
*

–0.21
*

AF 0.77
***

·· 0.46
**

–0.43
**

0.60
***

0.50
*

–0.45
***

–0.47
*

–0.27
*

CW 0.94
***

0.79
***

·· –0.34
**

0.62
***

–0.00 –0.51
***

–0.34
*

–0.14
*

SK 0.21
***

–0.28
***

–0.05
**

·· –0.43
***

–0.40 0.04
***

0.38
*

0.25
*

SB 0.36
***

0.79
***

0.48
**

–0.50
**

·· 0.09 –0.89
***

–0.51
*

–0.02
*

IM –0.12
***

–0.15
***

–0.25
**

0.28
**

–0.39
***

·· 0.03
***

–0.05
*

–0.50
*

M –0.42
***

–0.78
***

–0.50
**

0.29
**

–0.96
***

0.32 ·· 0.21
*

–0.21
*

B –0.45
***

–0.79
***

–0.52
**

0.39
**

–0.84
***

0.28 0.77
***

·· 0.41
*

SW –0.16
***

0.03
***

0.20
**

–0.18
**

0.09
***

–0.50
**

–0.11
***

0.10
*

··

LW: Live weight; AF: Abdominal fat; CW: Carcass weight; SK: Skin %; SB: Subcutaneous fat %; IM:

Intermuscular fat %; M: Muscle %; B: Bone %; SW: Tendons %;
*
,

**
,
***

Significant at P < 0.05, P < 0.01 and

P < 0.001, respectively.



Negra genetic type used in this study. At

4 weeks of age, broilers were 1.6 times

more mature than Penedesenca Negra

cocks reared under the same conditions

[31]. Our results would indicate then that

the effects of an early castration on carcass

distribution and carcass composition by tis-

sues would be less obvious in slower grow-

ing breeds, like Penedesenca Negra, in

which the age of castration can be delayed

up to 8 weeks without remarkable conse-

quences on carcass traits. On the contrary,

the difference encountered between the

ages of castration in the skin percentage

would suggest that the skin is the first and

the most sensitive tissue component to be

feminised.

4.2. Carcass weight and part weight
distribution

Abdominal fat increased more than

six-fold in capons and explained two thirds

of the difference in live weight between ca-

pons and cocks. It is well known from the

literature that caponisation increases the

abdominal fat pad, regardless of the breed

and the age at which the capons are slaugh-

tered [2, 10, 21]. However, the effect of

caponisation on live weight is not so clear.

Thus, some studies reported a positive ef-

fect of caponisation on live weight [20, 32]

whereas others did not find any effect [21,

34] or even that cocks were heavier than ca-

pons [2]. In a previous study we showed

that capons and cocks have a similar growth

curve up to 19 weeks but from that moment

on, capons begin to grow faster [5]. In our

experiment capons and cocks were slaugh-

tered at an age very close to maturity, where

the maximum difference for live weight in

favour of capons is expected. The lower live

weight observed in cocks might be due to

the fact that androgens in chickens, unlike

mammals, are not anabolic [7]. Thus, the

decline in growth caused by the androgenic

stimulation of sexual behaviour would not

be counterbalanced by the corresponding

anabolic effect on growth. Carcass and ab-

dominal pad weight differences between

sexual groups were also calculated after ad-

justing for live weight. In this case, the ab-

dominal fat pad weight still remained

higher in capons but the carcass weight now

was higher in cocks.

On the contrary, the part distribution

changes as a consequence of caponisation

were in good agreement with the results of

Cubiló et al. [4], who reported a higher car-

cass perimeter and wider chest angle in ca-

pons and supported those in Francesch et al.

[10], who found that caponisation increases

the breast muscle mass. Thus, with respect

to carcass characteristics, our results

showed that caponisation improves the car-

cass conformation at the expense of de-

creasing the carcass yield. This latter effect,

however, is to some extent counterbalanced

by a correlative increase in the live weight

of capons at the same age.

4.3. Carcass composition by tissues

The effect of caponisation on fatness oc-

curred in all adipose tissues, in accordance

with the results in Ono et al. [21]. However,

we found that the skin percentage was

higher in cocks than in capons. This obser-

vation disagrees with what would be ex-

pected from the results obtained after

castration at different ages (Tab. I). The lit-

erature concerning this point is very scarce

and difficult to interpret properly, since it is

not always clear whether the skin is com-

pletely free of subcutaneous fat. Thus,

when both tissues are considered jointly,

the cocks showed the lower percentage

(15.73 ± 1.00 and 23.65 ± 0.92 in CK and

C, respectively). These figures coincided

with those reported by Ono et al. [21] and

Osman et al. [23] when comparing, respec-

tively, capons and cocks, and cocks and

hens for skin percentage.

To our knowledge, the present study is

the only available in the literature concerning

the differences between cocks and capons in

428 M. Tor et al.



tissue composition on a part basis. In mam-

mals, some results point out that there is a

differential effect of castration on tissue

composition according to the part. Thus,

Fisher et al. [9] reported differences be-

tween barrows and gilts in the lean percent-

age of leg but not in the shoulder. On the

contrary, we observed that the effect of

caponisation on fat accretion was higher for

subcutaneous than for intermuscular fat,

both in the whole carcass (Tab. II) and in ev-

ery part (Fig. 1). Those capons had more

subcutaneous fat might be due to the fact

that the effects of caponisation occur during

a period in which subcutaneous fat is more

actively synthesised than intermuscular fat.

In favour of this hypothesis is the fact that in

mammals the growth pattern of the subcu-

taneous fat is delayed as compared to that of

the intermuscular fat [14].

The fact that changes in muscle percent-

age between cocks and capons are partly

dependent reinforces the conclusions of

Ono et al. [22], who pointed out that

caponisation delays muscle growth, espe-

cially in the femoral area. The bone and the

tendons taken together may be considered

as the more stable tissue components of the

carcass after caponisation. This is in accor-

dance with the early work of Landauer [18],

who proved that caponisation in fowl does

not modify skeleton measurements. In ei-

ther case, our results indicate that the differ-

ences in fat distribution among parts are at

the origin of the changes occurring in the

part tissue composition of capons.

The correlation structure (Tab. V) be-

tween live and carcass weight with carcass

composition by tissues confirm that at

28 weeks of age, growth is dominated by fat

accretion but also suggests that the capacity

of continuous growing of intermuscular fat

is nearly exhausted at this age, particularly

in capons. On the contrary, this capacity is

still maintained for the subcutaneous and

the abdominal fat. In fact, in pigs, Kouba

et al. [17] pointed out that the development

of intermuscular fat might be determined at

an early stage and, relative to total fat, it is

the adipose tissue that grows more slowly.

Moreover, we observed that in capons un-

like cocks, carcass weight was more corre-

lated with abdominal fat than with

subcutaneous fat. This supported the hy-

pothesis that, at slaughter age, the abdomi-

nal fat is the adipose tissue that is growing

more rapidly in capons whereas it is the

subcutaneous fat in cocks.

It is known that there are sex differences

regarding abdominal fat deposition in poul-

try. Thus, females tend to deposit more ab-

dominal fat [19] and at a much faster rate

than males [28]. Nonetheless, there is less

information about the specific effect of go-

nadal hormones on the overall fat deposi-

tion and fat metabolism. It is known that the

growth hormone has an antilipogenic effect

in poultry [30] and that there is a sexual di-

morphism in GH secretion [15]. Although

the secretion pattern of the growth hormone

can be feminised by early orchidectomy

[24], it is not clear whether the androgenic

control of the growth hormone is still active

in castrations occurring at ages beyond

40 days [27]. On the contrary, caponisation

causes a decrease in the hypophysis activity

[24] and therefore may have an effect simi-

lar to that observed in hypophysectomised

cockerels, which show an increased rate of

hepatic lipogenesis [16]. As in chickens the

adipose tissue is mainly originated in the

liver [13], differences in hepatic lipogenesis

may contribute to providing an explanation

for the differences in the tissular composi-

tion of meat between capons and cocks. Fur-

ther investigations are still necessary to gain

insight into the hormonal changes in capons

and their relationships with fat metabolism.

5. CONCLUSIONS

This study confirmed that the major ef-

fect of caponisation is on fat deposition.

Capons have more abdominal fat but also

more intermuscular and subcutaneous fat,

at both the same slaughter age and the same
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weight. The increase in fatness is particu-

larly high in the breast and in the thigh, the

two parts where capons perform better than

cocks. Nonetheless, caponisation increases

the muscle mass in the breast. This favour-

able effect is achieved at the expense of de-

creasing the carcass yield. Therefore

capons will only result in higher financial

returns in markets where high-priced cuts

of good quality are well appreciated. The

age of castration up to 8 weeks does not af-

fect carcass composition by parts and tis-

sues, at least in slower-growing breeds.

ACKNOWLEDGEMENTS

Financial support for the experiment was

provided by Empresa Sendra-Majorista d’Aus

and Universitat de Lleida (grant No. UdL-

C0259) and CICYT, Spain (grant No. AGF99-

1221).

REFERENCES

[1] Allemand F., Bordas A., Caffin J.P., Daval S.,

Diot C., Douaire M., Fraslin J.M., Lagarrigue S.,

Leclercq B., L’engraissement chez le poulet : as-

pects métaboliques et génétiques, INRA Prod.

Anim. 12 (1999) 257–264.

[2] Cason J.A., Fletcher D.L., Burke W.H., Effects

of caponization on broiler growth, Poult. Sci. 67

(1988) 979–981.

[3] Cubiló M.D., Tor M., La castración precoz en la

producción de capones, Nuestra Cabaña 5

(1999) 72–74.

[4] Cubiló M.D., Tor M., Francesch A.,

Rendimientos al sacrificio y calidad de la canal

en gallos y capones de la raza Penedesenca

Negra, XXXVI Symposium de Avicultura

WPSA, Valladolid, Spain, 1999, p. 175.

[5] Cubiló M.D., Villalba D., Estany J., Francesch A.,

Tor M., Efecto de la castración sobre el

crecimiento de los gallos de la raza Penedesenca

Negra, XXXVII Symposium de Avicultura

WPSA, Barcelona, Spain, 2000, p. 167.

[6] D.A.R.P., Diari Oficial de la Generalitat de

Catalunya 879 (1987) 3328–3329.

[7] Fennell M.J., Scanes C.G., Inhibition of growth in

chickens by testosterone, 5α-dihydrotestosterone,

and 19-nortestosterone, Poult. Sci. 71 (1992)

357–366.

[8] Fernandez X., Monin G., Talmant A., Mourot J.,

Lebret B., Influence of intramuscular fat content

on the quality of pig meat. 2. Consumer accept-

ability of m. longissimus lumborum, Meat Sci.

53 (1999) 67–72.

[9] Fisher P., Mellett F.D., Hoffman L.C., Halothane

genotype and pork quality. 1. Carcass and meat

quality characteristics of three halothane geno-

types, Meat Sci. 54 (2000) 97–105.

[10] Francesch A., Fortuny M.R., Farran M., Garcia-

Martín E., Extensive breeding and castration ef-

fects on the productivity and carcass quality of

local breeds chickens, Proceedings of the Inter-

national Symposium on basis of the quality of

typical Mediterranean animal products,

Badajoz, Spain, 1996, p. 487.

[11] Francesch A., Funcionamiento de la conservación

de razas de gallinas autóctonas en Cataluña, Arch.

Zootec.  47 (1998) 141–148.

[12] Fris Jensen J., Method of dissection of broiler

carcasses and description of parts, Papworth’s

Pendragon Press, Cambridge, 1983.

[13] Griffin H.D., Guo K., Windsor D., Butterwith

S.C., Adipose tissue lipogenesis and fat deposi-

tion in leaner broiler chickens, J. Nutr. 122

(1992) 363–368.

[14] Hammond J., Growth and development of Mut-

ton qualities in sheep, Oliver and Boyd, London,

UK, 1932.

[15] Johnson R.J., Diminution of pulsatile growth

hormone secretion in the domestic fowl (Gallus

domesticus): evidence of sexual dimorphism, J.

Endocrinol.  68  (1988) 331–338.

[16] Kompiang I.P., Gibson W.R., Effect of

hypophysectomy and insulin on lipogenesis in

cockerels, Horm. Metab. Res. 8 (1976) 340–

345.

[17] Kouba M., Bonneau M., Noblet J., Relative de-

velopment of subcutaneous, intermuscular, and

kidney fat in growing pigs with different body

compositions, J. Anim. Sci. 77 (1999) 622–629.

[18] Landauer W., Studies on the creeper fowl XI.

Castration and length of bones of the

appendicular skeleton in normal and creeper

fowl, Anat. Rec. 69 (1937) 247–253.

[19] Leclercq B., Possibilités d’obtention des géno-

types maigres en aviculture, INRA Prod. Anim.

2  (1989) 275–286.

[20] Mast M.G., Jordan H.C., Macneil J.H., The ef-

fect of partial and complete caponization on

growth rate, yield, and selected physical and sen-

sory attributes of cockerels, Poult. Sci. 60 (1981)

1827–1833.

[21] Ono Y., Iwamoto H., Takahara H., Okamoto M.,

Studies on the growth of skeletal muscle of ca-

pon. 1. Effects of castration on the weight of

skeletal muscle, abdominal fat, intermuscular

fat, skin, bone and viscera, Science Bulletin of

the Faculty of Agriculture, Kyushu University

34  (1979) 39–46.

430 M. Tor et al.



[22] Ono Y., Iwamoto H., Takahara H., Studies on the

growth of skeletal muscle in capons. 2. Effects of

castration on muscle weights in different body

parts and individual muscle weights, Science

Bulletin of the Faculty of Agriculture, Kyushu

University 37 (1982) 23–30.

[23] Osman A.M.A., Tawfik E.S., Ristic M., Hebeler

W., Klein F.W., Effect of environmental temper-

ature on growth, carcass traits and meat quality

of broilers of both sexes and different ages. 3.

Report: Tissue composition of breast and thighs,

Arch. Geflügelk. 53  (1989) 244–250.

[24] Pampori N.A., Shapiro B.H., Testicular regula-

tion of sexual dimorphism in the ultradian pro-

files of circulating growth hormone in the

chicken, Eur. J. Endocrinol. 131 (1994) 313–

318.

[25] Rahman M.A., Ross S.D., Fanguy R.C., Hyatt

D.A., The influence of gonadal development on

lipid accretion in commercial broilers, Poult.

Sci. 63 (1984) 167.

[26] S.A.S., S.A.S./STAT User’s Guide: statistics,

S.A.S. Inst. Inc., Cary, North Caroline, 1996.

[27] Scanes C.G., Johnson A.L., Failure of castration

to prevent the prepubescent decline in circulat-

ing concentration of growth hormone in the do-

mestic fowl, Gen. Comp. Endocrinol. 53 (1984)

398–401.

[28] Sütó Z., Horn P., Jensen J.F., Sorensen P., Csapó

J., Carcass traits, abdominal fat deposition and

chemical composition of commercial meat

chicken during a twenty week growing period,

Arch. Geflügelk. 62 (1998) 21–25.

[29] S.N.L.A.F., Syndicat national des labels

avicoles : des informations sur les volailles

fermières Label Rouge, Retrieved 23 January

2002 from: http://www.synalaf.com.

[30] Vasilatos Y.R., Cravener T.L., Cogburn L.A.,

Mast M.G., Wellenreiter R.H., Effect of pattern

of administration on the response to exogenous,

pituitary-derived chicken growth hormone by

broiler-strain pullets, Gen. Comp. Endocrinol.

71 (1988) 268–283.

[31] Villalba D., Cubiló M.D., Tor M., Solanes X.,

Molina E., Francesch A., Estany, J., Diferencias

de crecimiento entre dos líneas de gallinas de

raza Penedesenca Negra y un “broiler”, ITEA

Inf. Téc. Econ. Agrar. 22 (2001) 93–95.

[32] Welter J.F., The effects of surgical caponization

on production efficiency and carcass yield of

roosters, Poult. Sci. 55 (1976) 1372–1375.

[33] Yamashita C., Ishimoto Y., Yamada T., Mekada

H., Ebisawa S., Studies on the meat quality of

broilers. 1. Effect of dietary protein and energy

levels on abdominal fat content and meat taste,

Jap. Poult. Sci. 12  (1975) 78–82.

[34] York L.R., Mitchell J.D., The effect of estradiol –

17β-monopalmitate and surgical caponization

on production efficiencies, yields and organic

characteristics of chicken broiler, Poult. Sci. 48

(1969) 1532–1536.

To access this journal online:
www.edpsciences.org

Carcass characteristics in cocks and capons 431


