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ABSTRACT

Objectives: The	 current	 research	 aimed	 at	 investigating	 growth	 performances	 and	meat	 yield	
characteristics	of	commercial	cockerels	supplemented	with	antibiotics	and	probiotics	to	the	diet.
Materials and methods:	A	total	of	1,350	commercial	cockerels	(ISA	Brown)	were	indiscriminately	
distributed	to	3	treatment	groups,	each	having	three	replications	of	150-day-old	chicks	based	on	
completely	randomized	design.	The	basal	diet	was	treated	as	the	control,	while	the	experimental	
groups	receiving	Enrofloxacin	1	gm/kg	and	Protexin	1	gm/kg	feed	were	considered	as	antibiotic	and	
probiotic	groups,	respectively.	Bodyweight,	feed	intake	(FI),	feed	conversion	ratio	(FCR),	and	other	
relevant	characteristics	were	recorded	weekly	until	49	days	of	trial.	In	the	end,	similar	number	(10)	
of	birds	from	each	replicate	group	were	slaughtered	to	determine	the	carcass	characteristics.	
Results:	Significantly,	better	results	were	found	in	the	overall	growth	performances	of	the	cock-
erels	in	the	probiotic-fed	treatment	group.	Highly	significant	differences	were	also	found	in	live	
bodyweight,	weight	 gain,	 daily	 gain,	 FI,	 FCR,	 survivability,	 dressing	 percentage,	 abdominal	 fat,	
breast	meat,	drumstick,	and	thigh	weight	in	the	probiotic-fed	treatment	group	compared	to	the	
others.
Conclusion:	The	results	of	the	present	study	indicate	that	the	inclusion	of	dietary	probiotics	has	
a	superior	performance	to	antibiotics	and	may	have	the	potentiality	to	be	used	as	an	alternative	
growth	enhancer	in	the	diet	of	cockerels.
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Introduction 

Cockerel farming has become popular in Bangladesh in 
recent years due to a comparatively low chick price than 
that of layers or broilers. Cockerel meat has a high demand 
for various social and cultural occasions like marriage 
ceremony, anniversary programs, and reunions. It has an 
enormous daily demand in restaurants than that of broiler 
meat. The sensory characteristics like taste, flavor, juic-
iness, and tenderness are almost close to the indigenous 
chicken. Less abdominal fat, lower disease susceptibility, 
mortality, and morbidity are also the prime reasons as to 
why farmers have been showing more interest in cockerel 
farming in the country [1]. People usually rear broilers or 

layer chickens with the supplementation of feed additives 
like an antibiotic, prebiotic, probiotic, symbiotic, or other 
available commercial additives. Antibiotic and probiotic 
have the well-recognized capability of killing or inhibiting 
the development of disease-producing bacteria or micro-
organisms that are present in the chicken body and thus 
improve growth performances [2,3]. 

However, the use of antibiotics as a promoter in animal 
and poultry feed has been barred by concerned organiza-
tions globally [4]. Researchers are suggesting probiotics as 
an alternative to antibiotics because they not only inter-
rupt the performance of pathogens in the intestines but 
also have a potential role in increasing the bioavailability 
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of minerals that helps in the improvement of growth and 
effective utilization of feeds [5]. The prevalence of diseases 
also reduces with the judicial application of probiotics. It 
also promotes the immune system and influences the mor-
phology and function of intestines [6]. But the use of probi-
otics and antibiotics in rearing cockerels is still unknown. 
Thus, the present study was undertaken to compare and 
evaluate the growth performances and meat yield charac-
teristics of commercial cockerel (ISA Brown) fed antibiotic 
and probiotic as feed supplementation.

Material and Methods

Ethical approval

Animal Welfare and Experimentation Ethics Committee of 
Bangladesh Agricultural University gave formal approval 
for the experiment upon birds [Reference no.: AWEEC/
BAU/2017(22)].

Experimental site

This study was carried out at a farm of a local farmer of 
Hobirbari Union at Valuka Upazila, Mymensingh district of 
Bangladesh from March to April 2017. 

Management of birds and design of experiment

A total of 1,350 commercial cockerel (ISA Brown), 150-day-
old chicks (DOCs) having average bodyweight (BW) of 
about 36 gm, were taken to conduct a 49-day experiment. 
The ISA Brown species was chosen for the experiment 
because the cockerels of this strain are very popular among 
farmers, which might be due to its ease of availability and 
comparatively lower price. The DOCs were indiscriminately 
allocated into three groups; group-1 was considered as the 
control, while group-2 and group-3 were considered as 
antibiotic and probiotic-treated groups, respectively, hav-
ing around 450 chicks per group. Each treatment group 
was again divided into three replications (150 chicks/
replication). As no feeding standard was establish for the 
cockerels, considering the purpose of the current study, 
the basal ration was formulated as per National Research 
Council standard for broiler chickens [7]. The birds were 
provided with different forms of feed, as presented in Table 
1, throughout the experiment. In group-2, commercial anti-
biotic (Enrofloxacin) was administrated at 1 gm/kg feed. 
At the same time, group-3 was supplemented with 1 gm 
of a commercial probiotic mixture (Protexin) in the same 
amount of feed for the entire period of the experiment. 
Enrofloxacin and Protexin were chosen in the present trial 
because the majority of the farmers were using these chem-
icals in the study location due to their availability. The birds 
in all the three groups received identical management, 
and feed and safe drinking water were supplied ad libitum 

basis. Newcastle, Fowl Pox, and Gumboro disease vaccines 
were administered to the birds.

Measurements

Individual BW, gain, feed conversion ratio (FCR), and pen-
wise weekly feed intake (FI) were recorded until the end 
of the experiment. Mortality was adjusted from time to 
time to calculate the FCR. A total of 30 birds (10 from each 
replicate) from each treatment group were slaughtered, 
applying the Halal method, to determine the meat yield 
characteristics. 

Statistical analysis

The Statistical Package for the Social Sciences version 20.0 
[8] was used to analyze all the recorded data. For signif-
icant differences among groups, a p-value of < 0.05 was 
considered and Duncan’s Multiple Range Test [9] was used 
to compare the means.

Results

Overall growth performance

In the experiment conducted, the overall performances 
(Table 2) were found to be better in the probiotic-treated 
group than that in the antibiotic and control groups. The 
weights of the DOCs were very similar (p > 0.05) in all the 
three groups. Live bodyweight (LBW), weight gain (WG), 
average daily gain (ADG), and survivability were highly sig-
nificant (p < 0.0001). At the same time, significant differ-
ences were also found in FCR (p < 0.001) and FI (p < 0.05) 
of cockerels.

Live bodyweight and gain

The results of the current research, shown in Table 2, indi-
cated highly significant (p < 0.0001) LBW, WG, and ADG in 
the probiotic-treated group compared to the antibiotic and 
control groups. The ADG pattern of birds showed (Fig. 1) that 

Table 1.	 Composition	of	experimental	diets.

Nutrients/parameters
Starter 

(0–21 days)
Grower 

(22–35 days)
Finisher 

(36–49 days)

Moisture	(%) 11 11 11

CP	(%) 21 20 19

Ash	(%) 4.5 4.5 5

Ca	(%) 1.00 0.95 0.90

Ava.	P	(%) 0.45 0.45 0.42

Methionine	(%) 0.48 0.45 0.42

Lysine	(%) 1.15 1.05 1.00

ME	(kcal/kg) 2950 3000 3050

Feed	type Mash Crumble Pellet
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the growth rate of the probiotic-treated group was almost 
higher throughout the experimental period compared to the 
other two groups.

Feed intake

The results of the present study revealed that cockerels 
from the probiotic-treated group consumed a compar-
atively lower (p < 0.05) amount of feed (Table 2) than 
those in the other two groups. The highest amount of FI 
was observed in the antibiotic-treated group in the exper-
iment. The weekly FI patterns of the birds (Fig. 2) repre-
sented that it was almost similar during the starting and 
termination period of the experiment in all three dietary 
groups, while a lower intake was observed in probiotic-fed 
birds from the second to the sixth week of age. 

Feed conversion ratio

While comparing cockerel’s FCR, a significant difference (p 
< 0.001) was observed in probiotic-fed birds of the present 
trial, followed by the antibiotic and control groups (Table 
2). The weekly FCR patterns of birds (Fig. 3) indicated that 
it was better in the probiotic dietary treatment group from 
inception to termination of the experiment. At the same 

time, a slight fluctuation was observed in the antibiotic 
group. 

Survivability

The survivability percentage of cockerels was found to be 
significantly higher (p < 0.001). The results are presented 
in Table 2. The mortality rate was comparatively higher in 
the control group, followed by the antibiotic- and probiot-
ic-treated groups.

Carcass characteristics

The mean value of the meat yield characteristics of cocker-
els is shown in Table 3. High differences (p < 0.001) were 
found in the dressing percentage of the probiotic-fed group, 
followed by the antibiotic and control groups. Significant 
differences were also observed in blood, abdominal fat, 
breast meat, thigh and drumstick, gizzard, feather, skin, 
and heart weight among the three dietary treatment 
groups. But the weight of the liver, pancreas, spleen, and 
intestine were observed to be non-significant (p > 0.05) in 
all the three groups.

Figure 1. ADG (gm/bird/day) of the cockerels at different ages 
of the experiment.

Figure 2. Average FI (gm/bird/week) of cockerels from begin-
ning to end of the experiment.

Table 2.	 Growth	performance	of	cockerels	in	different	dietary	treatments.

Parameters
Treatments

p-value
Control Antibiotic Probiotic

Initial	bodyweight	(gm) 36.33	±	0.33 36.67±0.67 36.00±0.58 0.702

Final	bodyweight	(gm) 704.33	±	6.36c 778.0±5.77b 820.0±4.62a 0.0001

Body	WG	(gm/bird) 668.33	±	6.36c 742.00±5.77b 784.00±4.61a 0.0001

Total	FI	(gm/bird) 1,700.84	±	10.66a 1,746.18±19.34b 1,614.88±39.89a 0.032

FCR 2.54	±	0.04c 2.35±0.04b 2.06±0.06a 0.001

ADG	(gm/day) 13.63	±	0.13c 15.14±0.12b 16.00±0.09a 0.0001

Survivability	(%) 95.71	±	0.23b 97.76	±	0.23a 98.44±0.22a 0.0001

abcMeans	with	different	superscripts	in	the	same	row	are	differ	significantly;	Values	indicate	mean	±	SE;	SE	means	
Standard	Errors.
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Discussion

A group of researchers [6] reported improved WG, FI, and 
FCR in chickens fed with antibiotics. Many others [10] 
suggested probiotics for enhancing the performances of 
chickens as a replacement to the antibiotics. Final WG and 
FCR were found to be higher (p < 0.05) in birds feeding on 
probiotics than antibiotics [11]. A previous study [12] also 
reported that probiotic-fed chickens had better digestion, 
absorption, nutrients availability, and improved enzyme 
activities [13], which supports the results of the present 
study.

Although the authors found very limited research stud-
ies regarding feeding probiotics and antibiotics to cock-
erels or commercial egg-type male chickens, the current 
finding is in disagreement with a research team’s [14] out-
comes, who found no significant difference in growth per-
formance of Nigerian local white cockerels fed multi-strain 
probiotics. However, they found a similar ADG like the 
current study. Although a similar BWG and ADG has been 
reported in egg-type male growing chicken, no significant 
differences were reported between basal and low probiot-
ics (1 gm/l) fed to crossbreds of Fayoumi and Rhode Island 
Red cockerels [15,16]. Despite the few studies, the major-
ity of the results stated that probiotics have a greater effect 
on BWG of the birds than that of antibiotic growth promot-
ers [2,3,11,17–25]. This inconsistency might be due to the 
use of different strains of birds and a mixture of variable 
strains of bacteria in probiotic or antibiotic compositions 
added to the experimental diets. A higher growth rate in 
the probiotic supplemented group of the current research 
may be due to superior digestion, absorption, nutrients 
availability, and function of helpful enzymes.

The present research findings are in agreement with a 
previous study which reported less FI in probiotic-treated 
cockerel crossbreds [15], but differ from other reports 
[3,11,14,26], who have stated a higher significant FI (p < 
0.05) in probiotic-fed broilers than that of the antibiotic 
and control groups. However, no influence of various pro-
biotics on the FI of birds was reported in previous studies 
[25,27–30]. The variation of current research findings with 
past studies might be due to the differences in farming 

Figure 3. Average FCR of cockerels at different ages during the 
experimental period.

Table 3.	 Mean	value	of	meat	yield	characteristics	of	cockerels	in	different	weeks	.

Parameters
Treatments

p-value
Control Antibiotic Probiotic

Dressing	percentage	(%	BW) 50.10	±	0.60c 51.30	±	0.61b 54.0	±	0.20a 0.0001

Blood	weight	(gm) 3.95	±	0.05a 4.51	±	0.01c 4.35	±	0.03b 0.0001

Breast	meat	weight	(gm) 10.52	±	0.1a 10.22	±	0.1b 10.73	±	0.12a 0.003

Thigh+	Drumstick	weight	(gm) 17.05	±	0.58c 17.83	±	0.30b 18.80	±	0.26a 0.006

Digestive	tract	weight	(gm) 10.93	±	0.31a 11.6	±	0.07b 11.46	±	0.06b 0.01

Skin	weight	(gm) 6.05	±	0.06bc 5.98	±	0.13a 6.26	±	0.12c 0.044

Liver	weight	(gm) 2.13	±	0.04 2.22	±	0.03 2.17	±	0.04 0.063

Heart	weight	(gm) 0.40	±	0.04b 0.50	±	0.02a 0.48	±	0.04a 0.014

Gizzard	weight	(gm) 1.48	±	0.02	a 1.4	±	0.02	b 1.38	±	0.03	b 0.004

Pancreas	weight	(gm) 0.21	±	0.03 0.24	±	0.03 0.22	±	0.01 0.178

Spleen	weight	(gm) 0.13	±	0.01 0.14	±	0.01 0.13	±	0.01 0.236

Abdominal	fat	weight	(gm) 1.59	±	0.05b 1.79	±	0.05a 1.74	±	0.05a 0.008

Intestinal	weight	(gm) 2.62	±	0.03 2.58	±	0.02 2.72	±	0.11 0.096

Feather	weight	(gm) 9.46	±	0.08c 8.52	±	0.24a 9.0	±	0.1b 0.001

BW	means	bodyweight,	abc	means	with	different	superscripts	in	the	same	row	are	differ	significantly;	Values	indicates	
mean±	SE;	SE	means	Standard	Errors.
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conditions, the strain of birds, types of probiotic strains, 
antibiotic mixture and variety of feed ingredients used to 
prepare experimental diets.

A research team [3] reported significantly better (p 
< 0.05) FCR feeding of probiotics to birds in comparison 
with the antibiotic and control groups, which supports the 
present findings. Experts [26] have also stated that supple-
mentation of Saccharomyces cerevisiae, a probiotic to birds 
at three different levels (1, 1.5, and 2%), had improved 
FCR significantly. However, many previous studies found 
non-significant differences (p > 0.05) in FCR of low-level 
probiotic-treated cockerels (1 gm/l) [15] and antibiot-
ic-treated broilers [10,30,31]. Variation of results in the 
current research might be because of the compensatory 
growth pattern of birds, the difference in the use of pro-
biotics and antibiotic mixture, feeding, and management 
system of birds and geographical location.

Growth stimulants as feed additives have a positive 
effect on enhancing performance and improved produc-
tion of meat [32], which supports the results of the present 
study. Studies have also revealed that growth enhancers 
had a positive influence on the performances of chicken 
[33]. But lower or non-significant differences in carcass 
yields, abdominal fat, breast and thigh weight fed antibi-
otic, probiotic, and symbiotic to birds was also reported 
[15,31,34]. Variation in the current findings with previous 
studies might be due to compensatory growth patterns of 
cockerels, varied environment, and management aspects 
involved during the experiment.

Conclusion

It is recommended that adding probiotics to the diet of 
a commercial cockerel (ISA Brown) as feed additive at 1 
gm/kg may be better than that of the same level of antibi-
otic supplementation. Thus, it can be used as a substitute 
to antibiotic growth promoter for optimum production. 
However, repeated further studies with other probiotics 
and antibiotics, along with different commercial cockerel 
strains, are required to find out the optimum performance.
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