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ARTICLE INFO 
 ABSTRACT  

  This study was conducted to assess the impacts of caponization on feed intake, comb height, carcass 
weight and weight of particular visceral organs (i.e., liver, spleen and adrenal gland) in domestic 
chicken (Gallus domesticus) cockerels. Twenty (20) apparently healthy cockerels were randomly 
selected and equally distributed into two groups: Group I (control group) and Group II (experimental 
group). The cockerels in both groups were carefully reared and provided with formulated feed during 
the research. For Group II, the 8-week-old birds were caponized, and further the capons were 
slaughtered at 16 weeks of age for conducting this study. In both groups, daily feed intake (g) and 
body weight (kg) of the cockerels were recorded at 8, 10, 12, 14 and 16 weeks of age, while the 
comb height (mm) of the birds were recorded at 8, 12 and 16 weeks of age; and the weight (g) of leg, 
breast, liver, spleen and adrenal gland were recorded at only 16 weeks of age. The body weight, daily 
feed intake, and weight of leg, breast, liver, spleen and adrenal gland were significantly (P<0.05) 
increased mostly at 14-16 weeks of age in Group II. On the contrary, the comb heights were 
significantly (P<0.05) decreased at 12-16 weeks of age in Group II than Group I. These findings 
indicated that caponization was effective to promote growth performance influencing the meat 
production and particular physical traits in domestic cockerels. 
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Introduction 

Caponization of birds has been performed from ancient 
periods. It has been started before Christ in Rome, 
China and Greece. At first it was associated with 
religious ritual. But recently it is performed to improve 
meat quality and increase the body weight in cockerel 
(Calik, 2014). Surgical caponization is an old procedure 
which was performed more than 2000 years ago 
(Stromberg, 1980). The chickens that undergo 
caponization for surgical removal of testes are called 
capons. After caponization due to the consequence of 
testosterone deficiency, some secondary male sexual 
characteristic like appearances of comb and wattle, 
vocalization and fighting behavior in male chickens get 
changed, while maturity reverts to an immature stage 
(Jacob and Mather, 2000). Caponization controls skin 
and muscle color, behavior, fat accumulation, and 
promotes flavor of sappy muscle meat influencing the 

physical properties of muscle fibre and texture 
compared to unscathed cockerels (Chen et al., 2000a, 
2000b; Chang, 2001; Lin and Hsu, 2002; Calik et al., 
2015; Calik et al., 2017). Nowadays fat is not normally 
preferred by many consumers in meat products due to 
public health consciousness, and thus, the sensory 
attribute remains as an important part of choosing 
conventional or quality chicken products (Symeon et al., 
2010). Several researches showed that muscle 
production and growth performance of caponized birds 
were enhanced (Mast et al., 1981; Hsieh, 2003; Chen et 
al., 2006). On the other hand, some researchers did not 
find these type of positive results (Fennel and Scan, 
1992; Wang, 2001; Chen et al., 2005); rather they found 
a negative response on growth (Kuo, 2002). The result 
differs due to age of caponization and slaughter, species 
or strain and level of nutrition (Chen et al., 2000a, 2007; 
Shao et al., 2009; Symeon et al., 2010) of the chickens. 
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Male chickens of heavy breed are caponized at 2-4 
weeks of age (Jacob and Mather, 2000), whereas most 
of the slow growing meat type chickens are caponized 
after 6 weeks of age as these chickens take longer time 
to obtain enough body weight for testectomy (Chen et 
al., 2007; Miguel et al., 2008; Rikimaru et al., 2009a, 
2009b; Sirri et al., 2009). Capon meat is marketed as 
products of special quality in United States, France, Italy 
and China (Symeon et al., 2010). The rising necessity for 
the quality of food products in the world market has 
increased the demand for better quality of chicken 
meat. Caponization as well as capon production and 
farming are relatively advanced concepts. However, 
limited researches in this perspective are found in 
Bangladeshi cockerels. Therefore, this experiment was 
done to evaluate the effects of caponization on feed 
consumption, height of comb, and weight gain of 
carcass, muscles and certain visceral organs in domestic 
cockerels. 
 

Materials and Methods 

The study was conducted from July to November 2016 
on domestic cockerels at the department of Surgery 
and Obstetrics of Bangladesh Agricultural University. 
The research methodology was approved by the Animal 
Welfare and Experiment Ethics Committee of 
Bangladesh Agricultural University (Approval No. 
AWEEC/BAU/2022-11). 
 
Experimental groups 
A total of twenty (20) apparently healthy domestic 
cockerels of 0.7-1.2 kg BW and 8 weeks of age were 
selected randomly for this research purpose which were 
further divided into two groups (Group I and Group II), 
each consisting of 10 cockerels. The birds in both 
groups were kept under standard conventional housing 
system with adequate feeding and drinking facilities. 
Birds in Group I was kept as control, whereas 
caponization was performed for all the birds in Group II 
for the experiment.  
 
Housing, immunization and diet of cockerels 
The cockerel rearing shed was constructed with fences 
of wire, metal sheeted roof and concrete floor. Two 
100-watt bulbs along with adequate number of feeders 
and drinkers were provided in the shed during the 
experiment with strict hygienic measures. All the 
cockerels were vaccinated with Baby Chick Ranikhet 
Disease Vaccine (BCRDV, Department of Livestock 
Services, Dhaka, Bangladesh) and Gumboro Disease 
Vaccine (Nobilis® Gumboro D78, Invert International 
B.V., Holland). A well-mixed commercial poultry ration 
was supplied to all the birds throughout the 
experimental period along with enough clean drinking 
water. The ingredients and nutrient composition of the 
supplied feed for the cockerels are presented in Table 1.  

Table 1. Ingredients and nutrient composition of 
supplied cockerel feed  

          Item Quantity 

Ingredients, % 
          Yellow corn 69.665 
          Soybean meal (44%) 14.200 
          Wheat bran 10.000 
          Fish meal (65%) 2.500 
          Limestone (pulverized)  1.400 
          Di-calcium phosphate 1.600 
          Feed premix 1 0.250 
          Common salt 0.300 
          DL-Methionine 0.060 
          L-Lysine 0.025 
Nutrient composition  
          Metabolizable energy (kcal/kg)     2873.000 
          Dry matter (%)                                                    87.800 
          Crude protein (%)         15.900 
          Crude fibre (%)           5.270 
          Calcium (%)           0.080 
          Phosphorus (%)           0.035 

1 = Feed premix for grower birds (Square Premix GS, Square 
Pharmaceuticals Ltd., Dhaka, Bangladesh); each kg contains- Vitamin 
A = 4,800,000 IU, Vitamin D3 = 800,000 IU, Vitamin E = 6,000 mg, 
Vitamin K3 = 800 mg, Vitamin B1 = 400 mg, Vitamin B2 = 1,600 mg, 
Vitamin B6 = 1,200 mg, Nicotinic acid = 10,000 mcg, Pantothenic acid = 
4,800 mg, Vitamin B12 = 4,000 mcg, Folic acid = 200 mg, Biotin = 
20,000 mcg, Cobalt = 160 mg, Copper = 3,200 mg, Iron = 12,800 mg, 
Iodine = 320 mg, Manganese = 25,600 mg, Zinc = 16,000 mg, Selenium 
= 64 mg, Di-calcium-Phosphate = 152 g, DL-Methionine = 20,000 mg, 
L-Lysine = 12,000 mg, Zinc-bacitracin = 1,600 mg, Anti-oxidant = 2,000 
mg, Carrier (limestone) = q.s. to make 1 kg 

 
Procedure of caponization 
Each cockerel in Group II was subjected to caponization. 
For this, the bird was off feed and water for 12 hours to 
make the testicles more visible and easier to remove 
from the abdominal cavity. At first the cockerel was 
controlled and prepared by gently plucking the feathers 
from the incision area of last intercostal space. The fowl 
was controlled by tying two legs together on the 
operative table keeping the wings forward. The incision 
site was aseptically prepared and locally anaesthetized 
by linear infiltration of 2% Lidocaine HCl (Jasocaine®, 
Jayson Pharmaceuticals Ltd., Dhaka, Bangladesh). An 
incision of 3 cm in length was made on the skin 
parallelly just between the last two ribs (i.e., last 
intercostal space). After entering into the abdomen 
having the peritoneum incised, the incision along with 
the associated ribs was dilated by rib spreaders to make 
the testicles visible. Then the nearer testicle was 
grasped with caponizing forceps and removed by gentle 
traction after enough torsion or twisting. After that, the 
opposite testicle was removed exactly by making 
another similar incision on the other side with the same 
process. Finally, the rib spreaders were removed, and 
the skin wound on either side was closed with simple 
interrupted sutures using nylon threads.  
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Post-operative care 
A course of Ciprofloxacin @ 30 mg/kg BW (Ciprocin-Vet, 
Square Pharmaceuticals Ltd., Dhaka, Bangladesh) twice 
daily for 7 days followed by regular dressing of the 
incision sites with 10% Povidone-Iodine (Viodin® 10% 
Solution, Square Pharmaceuticals Ltd., Dhaka, 
Bangladesh) for 5 days was maintained carefully. 
Adequate feed and water along with proper rest and 
comfort of the capons were ensured. After 10 days of 
surgery, the birds were quite normal, and the external 
sutures were removed.  
 
Evaluation of feed intake and body weight of live birds  
The birds in both groups were evaluated on the basis of 
daily feed intake (g) and body weight (kg) at 8, 10, 12, 
14 and 16 weeks of age. The amount of feed intake per 
day and body weight were measured by a digital weight 
machine (Mega 30 kg Digital Weight Scale, Regular ACS-
C6, Mega, China). 
 
Assessment of comb height and weight of muscular and 
visceral organs 
The height (mm) of combs was measured at 8, 12 and 
16 weeks of age of the birds in both Group I and II. A 

measuring scale was used manually to determine the 
height of combs (Figure 1). Further, all the birds were 
sacrificed by Halal method of slaughtering (Wilson, 
2005) at the age of 16 weeks. Then some particular 
muscular organs i.e., leg (thigh + drumstick) and breast 
[Figure 2(i), (ii)] and visceral organs i.e., liver, spleen and 
adrenal gland [Figure 2(iii), (iv), (v)] were collected to 
carefully monitor and record the individual organ 
weight (g) from the digital weight machine (Mega 30 kg 
Digital Weight Scale, Regular ACS-C6, Mega, China) to 
compare the changes induced by caponization in these 
organs between the two groups.  
 
Statistical analysis 
The data obtained from this experiment were 
calculated and presented as ‘mean ± standard error’ for 
all the birds in Group I and Group II. Independent 
Samples t-tests were performed for data analysis using 
IBM SPSS Statistics (Version 22) to compare the means 
of parametric variables (i.e., feed intake/day, body 
weight, comb height and weight of muscular and 
visceral organs) between the groups. P<0.05 was 
considered as statistically significant for the tests. 
 

 

                                   
 

Figure 1. Measurement of comb height by scale; caponized (A), intact (B) 
 

                                  
Figure 2. Gross view of various organs: (i) skinless leg (thigh + drumstick), (ii) skinless breast, (iii) liver, (iv) spleen, and (v) 
adrenal gland of caponized (A) and intact (B) chickens 
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Results  

The effects of caponization on daily feed intake (g) and 
body weight (kg) of the live birds are presented in Table 
2 showing the similar parametric values in both groups. 
There were significant (P<0.05) changes in the increase 
of the mean values of daily feed intake (g) at 14-16 
weeks of age of the cockerels. However, the increment 

of daily feed intake was higher in case of Group II than 
Group I from 10-week onwards. Likewise, significant 
(P<0.05) changes in the increase of the mean values of 
body weight (kg) were observed at 12-16 weeks of age. 
But the rise in body weight was higher in case of Group 
II than Group I from 10-week onwards. 
 

 

Table 2. Effects of caponization on feed intake (g) and body weight (kg) of the cockerels 
Items  

(Mean ± SE) 
Group of 
cockerels 

Age (week) 

8 10 12 14 16 

Daily feed intake (g) I (n=10) 80.93±0.53 a 82.32±0.25 a 83.31±0.14 a 83.98±0.17 a 82.74±0.22 a 
II ( n=10) 79.98±0.44 a 82.74±0.42 a 83.38±0.36 a 85.87±0.52 b 86.89±0.16 b 

Body weight (kg) I (n=10) 1.12±0.03 a 1.24±0.02 a 1.54±0.02 a 1.73±0.05 a 1.95±0.01 a 
II ( n=10) 1.09±0.05 a 1.28±0.06 a 1.69±0.02 b 1.98±0.03 b 2.37±0.05 b 

SE: Standard Error; a, b: Values with different superscript letters in the same column for the same item differ significantly (P<0.05) 
 
The effects of caponization on comb height (mm) of the 
cockerels are shown in figure 3 indicating the same 
parameter in both groups. There were significant 
(P<0.05) changes in the mean values of comb height 
(mm) at 12-16 weeks of age of the cockerels. In case of 
Group II, comb heights decreased in a linear fashion due 
to the effects of caponization from 8-week onwards.  
 
On the other hand, the effects of caponization on the 
weight (g) of muscular and visceral organs i.e., leg (thigh 
+ drumstick), breast, liver, spleen and adrenal gland of 

the cockerels are furnished in Table 3 showing the 
similar parametric values in both groups. There were 
significant (P<0.05) changes in the mean values of 
weight (g) of muscular organs: leg (thigh + drumstick) 
and breast, and visceral organs: liver, spleen and 
adrenal gland of the cockerels at 16 weeks of age. 
However, in all cases the organ weights were greater in 
the 16-week aged cockerels of Group II than Group I.  

 

 

                                 
 

Figure 3. Effects of caponization on comb height of the cockerels (*= P<0.05) 
 

Table 3. Effects of caponization on the weight (g) of muscular and visceral organs of the cockerels 
Age (week) Group of 

cockerels 
Weight (g) of organs (Mean ± SE) 

Muscular organs Visceral organs 

Leg (thigh + 
drumstick) 

Breast Liver Spleen Adrenal gland 

16 I (n=10) 224.67±0.27 a 445.56±0.15 a 40.71±0.45 a 3.41±0.14 a 0.14±0.06 a 
II (n=10) 247.31±0.19 b 494.34±0.21 b 44.08±0.54 b 3.96±0.05 b 0.33±0.07 b 

SE: Standard Error; a, b: Values with different superscript letters in the same column differ significantly (P<0.05) 
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Discussion 

The present study showed positive consequences of 
caponization in domestic chicken cockerels regarding 
the feed intake per day and live body weight, which is 
consistent with the findings of Muriel (2004) and Chen 
et al. (2010). In this study, capons aged 12, 14 and 16 
weeks were significantly heavier in weight than the 
intact contemporaries. This might be due to the 
absence of the male sex hormone in the caponized 
birds making the males more docile and less active; and 
thus, the conversion of feed into growth, improvement 
of meat production with age, and fat deposition occur 
more effectively (Jacob and Mather, 2000; Zanusso et 
al., 2001; Sirri et al., 2009; Symeon et al., 2012; Franco 
et al., 2016).  
 
The caponized birds showed better achievement of 
body weight having been fed on certain amount of daily 
ration than the intact cockerels. These findings are in 
agreements with the reports of Rahman et al. (2004), 
Chen et al. (2006) and Rikimaru et al. (2011) who found 
that the capons were significantly heavier than intact 
males with similar facilities. However, there might be 
no noticeable impact of caponization on body weight at 
certain ages, as reported by Muriel (2004), Miguel et al. 
(2008), Symeon et al. (2010) and Calik et al. (2015) 
where caponization was practiced at older ages ranging 
from 12-32 weeks. The non-significant results of 
caponization involving diminished effects on mean 
weekly feed consumption and weight gain (i.e., feed 
conversion ratio) have also been studied by others 
(Zanusso et al., 2001; Chen et al., 2005; Symeon et al., 
2010). This study observed that the live weight gain in 
the caponized birds was not highly noticeable at 10 
weeks of age. This can be attributed to the pre-
caponization fasting of the cockerels, and the overall 
stress caused by the operative and post-operative 
procedures. Caponization improves the status of this 
variable in the birds after overcoming the associated 
stress of surgery (Muriel, 2004; Rikimaru et al., 2011). 
Capons deposit excess fat in the body that is usually 
thought to be normal (Tor et al., 2005; Sinanoglou et al., 
2011; Diaz et al., 2012; Zawacka et al., 2017). In the 
present study, the greater feed consumption and lesser 
feed utilization efficiency in the capons were found, 
which might be harmonized by greater energy 
utilization in the process of body fat deposition, 
although this was not clearly studied in this research. In 
the capons, the main secondary sex characteristic (i.e., 
comb) was depressed and shorter in height with ages, 
as also reported by Xiao-yan et al. (2016). This might be 
caused by the deficiency of testosterone hormone due 
to the surgical removal of testicles during caponization.  
 

In this research, the capons were superior in terms of 
weight of muscular organs, especially leg (thigh + 
drumstick) and breast than the intact cockerels. These 
findings are consistent with the research of Symeon et 
al. (2010). The increase in weight of leg and breast of 
the caponized birds might be due to the increase in 
muscular and skeletal growth from maximum feed 
utilization and the increased intramuscular fat 
deposition after caponization along with little or no 
tendency for fighting, courtship behavior and protecting 
territory resulting in no typical muscular exercise and 
energy loss. According to Calik et al. (2015), the lack of 
sex hormones after caponization causes alteration in 
daily metabolism which facilitates earlier development 
of breast muscles in the capons just like the same 
growth pattern found in hens. In contrast, some 
authors found opposite results in case of leg muscle 
weight of caponized chickens due to the deficiency of 
testosterone resulting in lack of muscle growth, while 
their findings furnished non-significant changes in case 
of breast muscle weight of capons compared to intact 
chickens (Shao et al., 2009). In addition, the dressing 
percentages of capons were found to be lower than the 
intact cockerels by Chen et al. (2006), and there was no 
significant effect of caponization on breast muscles 
except leg muscles in cockerels (Calik et al., 2015). Lin 
and Hsu (2002) found significantly smaller Pectoralis 
major (major muscle of chicken breast) and relatively 
smaller Gastrocnemius pars externa (muscle of chicken 
thigh) in terms of muscle fibre diameter in the 
caponized birds than the intact ones. However, some 
studies revealed that the caponized birds had heavier 
pectoral muscles than the non-caponized birds (Tor et 
al., 2002; Chen et al., 2007; Miguel et al., 2008). On the 
other hand, capons with greater thigh weight and lesser 
drumstick weight compared to intact cocks have also 
been reported (Tor et al., 2002), which suggests that 
the effects of testosterones are different on individual 
muscle growth in chicken of different ages, breeds and 
strains (Shao et al., 2009; Diaz et al., 2010).  
 
The caponized chickens were found with comparatively 
heavier liver, spleen and adrenal gland than the intact 
ones after slaughter, which are correlated with the 
reports of Rahman et al. (2004), Mahmud et al. (2013) 
and Zawacka et al. (2017). This gravimetric alterations 
in the adrenal gland, spleen and liver might be 
attributed to the decrease of endogenous testosterones 
after caponization; as before the beginning of age 
involution (11-15 weeks), testosterones may act 
synergistically with the basal corticosteroids secreted 
by the endocrine glands through the maturation and 
regulation of the avian hypothalamic-hypophyseal-
adrenal systems (Dieter and Breitenbach, 1968). The 
thymolytic effect of gonadal steroids has been reported 
in other species (Leposavic and Perisic, 2008; Calder et 
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al., 2011). It is thought that testosterones being the 
prominent gonadal steroid might intensify or potentiate 
the thymolytic effect of corticosteroids based on the 
age-dependent dichotomy in the secretory rate of avian 
testes and adrenocortical systems, although this type of 
gonadal and adrenocortical mechanisms were not 
studied here. In the present study, the variations in 
weight of the lymphoid organs (i.e., liver, spleen and 
adrenal gland) indicated that the adrenal 
corticosteroids and testosterones might act 
synergistically to induce lymphoid organ involution 
(Dieter and Breitenbach, 1968) in the intact group, 
while such kind of mechanism was absent in case of the 
caponized chickens due to the surgical removal of 
testicles resulting in increased weight of liver, spleen 
and adrenal gland. In addition, the increased mass of 
liver in the caponized birds might be the consequence 
of growth with age; as liver is the elementary site in 
birds for the de-novo synthesis of fatty acids (Botham 
and Mayes, 2003), and lipogenesis primarily takes place 
here (Mancinelli et al., 2022), and with the 
development of body growth it firstly balances the 
higher lipogenic requirements by increasing the size 
(Zaefarian et al., 2019). Chen et al. (2005) observed that 
caponization alleviates the concentration of 
testosterone in cockerels causing enhancement in 
lipogenesis and body fat accumulation. Different results 
may be found in this regard due to variations in breeds, 
strains, feeds and age of surgery as well as slaughter 
(Ravindran et al., 2006; Szkucik et al., 2007; Nikolova 
and Pavlovski, 2009; Poltowicz and Doktor, 2012) of 
birds. However, negative results in respect of weight of 
visceral organs in caponized birds were also found 
(Miguel et al., 2008). To the best of our knowledge, 
there is no strong justified data to explain accurately 
the effects of caponization on the differential weights 
of muscular and visceral organs in chicken. Therefore, 
this might be the area of further interest and 
investigation.  

 
Conclusion 

Caponization around the age of 2 months, markedly 
and positively influenced the growth performance in 
domestic chicken cockerels involving the increases in 
body weight, daily feed intake, and weight of leg, 
breast, liver, spleen and adrenal gland; whereas the 
comb heights were negatively influenced in those 
capons having notably small combs at 3-4 months of 
age.  
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