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SUMMARY 
 

The objective of this study was to evaluate the 
performance of male colonial chickens fed diet 
supplemented with commercial probiotic 
(Calsporin ®). A total of 210 male chicks Label 
Rouge lineage were used and they were raised in 
experimental shed up to 30 days old. These birds 
had free access to the pickets of Tifton-85, from 
31-90 days of age. The experimental design was 
completely randomized, two treatments, one 
containing feed supplemented with probiotic 
Bacillus subtillis (300 g t-1 Bacillus subtillis 1x109 
UFCg-1) and another one without it, with ten 
replications per treatment, consisting of 21 
chickens/replication. The mean of body weight 
(BW), weight gain (WG), feed intake (FI), feed 
conversion (FC), mortality and viability were 
evaluated. The data were submitted to variance 
analysis and the averages of the treatments were 
compared by the F-test at 5% of significance. The 
addition of probiotic (300 g t-1 Bacillus subtillis 
1x109 UFCg-1) in the diet  of Label Rouge broilers 
did not interfere in the MW, WG, and FC variables 
in the total period from 1 to 90 days (P>0.05); the 
MFI variable differed (P <0.05), with higher 
consumption in chickens receiving the diet with 
the probiotic.  The inclusion of probiotic in the 
wild-type chicken ration did not improve the 
productive performance of poultries possibly due 
to a low challenge by pathogenic microorganisms 
in the environments in which they were raised.  
 
Keywords: alternative breeding, bacillus 

subtillis, peeled neck, wild-type chickens 
 

RESUMO 
 

Objetivou-se com este estudo avaliar o 
desempenho de frangos coloniais machos 
alimentados com ração suplementada com 
probiótico comercial (Calsporin ®). Foram 
utilizados 210 pintos de corte machos da linhagem 
Label Rouge, e foram criados em galpão 
experimental até os 30 dias de idade. Estas aves 
tiveram livre acesso aos piquetes de Tifton-85 
(Cynodon spp.) dos 31 aos 90 dias de idade. O 
delineamento experimental utilizado foi 
inteiramente casualizado, dois tratamentos, um 
contendo ração suplementada com probiótico 
Bacillus subtillis (300 g t-1 Bacillus subtillis 1x109 
UFCg-1) e outro sem suplementação, com dez 
repetições cada, constando 21 aves/repetição. 
Foram avaliados o peso corporal médio (PM), 
ganho de peso (GP), consumo de ração (CR), 
conversão alimentar (CA), mortalidade e 
viabilidade. Os dados foram submetidos à análise 
de variância, e as médias dos tratamentos foram 
comparadas pelo teste F a 5% de significância. A 
adição do probiótico (300 g t-1 Bacillus subtillis 
1x109 UFCg-1) na dieta de frangos Label Rouge 
não interferiu nas variáveis GP, PM, e CA no 
período total de 1 a 90 dias (P>0,05); a variável 
CMR diferiu (P<0,05), sendo maior o consumo 
em aves recebendo a dieta com o probiótico. A 
inclusão de probiótico na ração de frangos caipiras 
não melhorou o desempenho produtivo das aves 
possivelmente devido a um baixo desafio por 
microorganismos patogênicos nos ambientes em 
que foram criados. 
 
Palavras-chave: aves caipira, Bacillus subtillis, 
criação alternativa, pescoço pelado 



Rev. Bras. Saúde Prod. Anim., Salvador, v.19, n.3, p.315-323 jul./set., 2018                ISSN 1519 9940 

http://dx.doi.org/10.1590/S1519-99402018000300008 

316 

INTRODUCTION 
 

The production of wild-type birds is an 
activity which market is very promising, 
since the supply of this product is lower 
than the demand (SANTOS et al., 2010), 
besides the commercialization that can 
be carried out directly, from producer to 
consumers, making the products prices 
viable and attractive.  
According to the regulation nº 64 from 
MAPA (2008), chickens raised in the 
free-range system must respect the 
minimum time for slaughter of 85 days 
and it is prohibited the use of growth 
promoters based on antibiotics in the 
feed. 
An alternative to the restriction of 
antibiotics is the use of probiotics, which 
are food supplements based on living 
microorganisms that beneficially affect 
the host animal, improving the intestinal 
microbial balance (FULLER, 1989), and 
consequently protect the digestive 
system providing a better use of food. 
The use of probiotic provides an 
intestinal colonization by a beneficial 
microflora and there is a preservation of 
intestinal villi integrity, improving the 
digestion and absorption of nutrients 
and, consequently, the performance. 
The use of probiotics, until now, is very 
contradictory because of the results 
obtained, which part of these researches 
indicates efficiency, and the other does 
not. There are few studies evaluating the 
feed supplementation for the colonial 
strain (wild-type) with probiotics that 
associate the type of grass of the 
paddock area and alternative foods used. 
Based on this survey, the objective of 
this study was to evaluate the 
effectiveness of probiotic feed 
supplementation based on Bacillus 

subtillis (300 g t-1 Bacillus subtillis 1x109 
UFCg-1) and its action on the productive 

performance of male colonial chickens 
of the Label Rouge lineage. 
 

MATERIAL AND METHODS 
 

The experiment was carried out at the 
Federal Institute of Minas Gerais - 
Bambuí Campus, from January to 
March, 2016. A total of 210 day-old 
male broiler chicks Label Rouge strain 
(peeled neck) were used. Chicks were 
vaccinated in the hatchery against 
Marek´s disease. 
The project was approved by the 
UNIFENAS Ethics Committee on 
Animal Use (CEUA), filed under 
number 13A/2015.  
A completely randomized design was 
used, with 2 treatments (feed 
supplemented with 300 g t-1 with 
commercial probiotic (Calsporin ®) and 
feed without supplementation) and 5 
replications with 21 birds each. The 
supplemented probiotic was based on 
Bacillus subtillis (1x109 UFCg-1) DSM 
15.544 (30%) and Calcium Carbonate 
(70%). Dietary treatments were provided 
to birds from the day 1 to 90 days of age. 
The birds were raised in the first 30 days 
in a conventional experimental shed for 
broiler chickens and they were 
vaccinated at 21 days old according the 
vaccination program proposed by the 
Colonial Line Handling Manual 
(GLOBO AVES, 2015). 
The experimental shed consists of 24 
plots with individual area of 2.16 square 
meters. 21 chicks of one-day old were 
selected and weighed and putted in each 
plot with data computation for a control 
of the birds average weight per plot.  
Ten plots were used on the east side of 
the shed, with an empty plot, without 
animals, between the plots to avoid 
contamination with Bacillus subtillis. 
This shed went through a period of 15 
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days of sanitary emptiness, dry cleaning, 
wet cleaning with the use of detergent in 
the water, rinsing and disinfection with 
the use of quaternary ammonia at a 
concentration of 10%. 
The shed was equipped with external 
curtains system on the sides with 
mechanical ratchet type activation, 
positive pressure ventilation system and 
fogging system for temperature and 
internal humidity control. The density 
used in the plots until 30 days old was 
9.72 birds/m2. The heating system was 
powered by infrared lamps of 250W 
potency, individually installed in each 
experimental plot, and central lighting 
system with automatic turning on 
through a timer. 
The light program used was natural light 
after 15 days old, before this age these 
lamps were lit at night and there was 
continuous emission of light, making up 
24 hours of illumination. The substrate 
used for the bed was crushed rice husk 
that was reused only once in a 
commercial batch of broiler chickens. 
For the preparation of the bed for reuse, 
the feathers were burned and the stick 
parts were removed, not using a 
fermentation process by windrowing, 
only bagging for transportation and to 
use in the research. 
The water supply to the birds in the plots 
occurred via a pendulum tanker and the 
feed was supplied in infant tubular 
feeders until the seventh day, with the 
installation of the adult tubular feeders 
after this day. Feeding was done twice a 
day and bed turnover was done daily. 
Feeding of birds from each treatment 
was done only by one person to avoid 
cross-contamination between plots from 
the beginning to the end of the research. 
At 30 days old, the birds were 
transferred to the experimental paddocks, 
each one with a total area of 77.35 m2, 
including the area for mobile shelter 
covered with raffia canvas and 10 m2 

floor area and were installed a pendulum 
tanker, an adult tubular feeder, a roost 
and the forage used was Tifton - 85. The 
recommendation of MAPA (Circular 
Letter No. 4, 1998) was observed, with a 
minimum supply of 3 m2 of paddock 
area per bird from 30 to 90 days old, 
disregarding the shelter area. 
From the total of 20 paddocks, only 10 
were used for experimental plots in order 
to keep the birds receiving the treatment 
with the probiotic without contact with 
the birds of the control treatment, to 
avoid cross contamination, since the 
used additive was easily disseminated in 
the environment, through the ration.  
The maximum and minimum 
temperatures of the shed and paddocks 
were checked twice a day, using a 
maximum and minimum thermometer at 
the height of the animal and annotated to 
calculate the final average in the 
evaluation period. 
Experimental diets were based on corn 
and soybean meal and formulated to meet 
nutritional recommendations according to 
the Colonial Line Handling Manual 
(GLOBO AVES, 2015). It was used the 
diet program with four diets, being 
distributed in the forms of initial ration (1 
to 29 days), growth I (30 to 49 days), 
growth II (50 to 79 days) and finishing 
(final - 80 to 90 days) . All the diets, 
according to the raising phase, were 
isoenergetic, isoproteic, isoaminoacidic, 
isocalcic, and isophosphoric, as shown on 
Table 1. 
The feed was offered to poultries ad 
libitum. The rations were provided in the 
form of meal and free of growth 
promoters, anticoccidials and ingredients 
of animal origin. The variables of 
productive performance evaluated were:  
- Mean weight gain per bird (WG) and 
mean body weight (BW): the mean 
weight gain and mean body weight of 
birds were evaluated in two phases: up 
to the growth phase I (from one day to 
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30 days), and up to the final phase 
(from one day to 90 days).  
In the period from 1 to 30 days, the 
birds were weighed in a Toledo, Model: 
9094 scale with a capacity of 15 kg, 

and, for the other days (31 to 90), it was 
used an electronic scale Filizola Star 
150 kg, model: 78624, 150 kg, to 
calculate the gain and average weight of 
the birds.  

 

Table 1. Experimental ingredient composition of country-type Peeled Neck male 
chicken at different production phases (1 to 29, 30 to 49, 50 to 80 and 81 to 
90 days of age), supplemented with or without Bacillus subtillis probiotic. 

 

Ingredient (kg) 
C*. 
1 - 29  

P**. 
1 - 29  

C*. 
30 - 49  

P**. 
30 - 49  

C*. 
50 – 80 

P**. 
50 – 80  

C*. 
 81 – 90  

P**. 
81 – 90 

Corn grain 7% 63,85 63,85 65,94 65,94 69,24 69,24 71,25 71,25 
Soybean meal 
46% 

31,90 31,90 29,50 29,50 25,60 25,60 24,10 24,10 

Soybean oil - - 0,50 0,50 1,40 1,40 1,60 1,60 
Calcareous  1,50 1,50 1,50 1,50 1,30 1,30 0,95 0,95 
Common salt 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40 
Dicalcium 
phosphate 

1,85 1,85 1,70 1,70 1,60 1,60 1,35 1,35 

Probiotic1 - 0,03 - 0,03 - 0,03 - 0,03 
Kaolin 0,03 - 0,03 - 0,03 - 0,03 - 
DL-Methionine 0,22 0,22 0,21 0,21 0,21 0,21 0,13 0,13 
Choline 60%  0,05 0,05 0,04 0,04 0,04 0,04 0,03 0,03 
Vitamin Premix 2 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 
Mineral Premix3 0,10 0,10 0,08 0,08 0,08 0,08 0,06 0,06 
Total:  100 100 100 100 100 100 100 100 
¹Concentration of  Bacillus subtillis probiotic (1x109 UFC/g). 300g/ton. Composition: Bacillus subtilis 
DSM 15.544 (30%) and Calcium Carbonate (70%). 
²Warranty levels per kg of vitamin premix: Folic Acid (minimum.) 900,0 mg; Pantothenic Acid 
(minimum.) 12.000,00 mg; Biotin (minimum) 77,0 mg; Calcium (minimum. – maximum.) 130,0 - 
143,7g; Niacin (minimum) 40.000,0 mg; Selenium (minimum.) 370,0 mg; Vitamin A (minimum) 
8.800.000,0 UI; Vitamin B1 (minimum.) 2.500,0 mg; Growth vitamin 0,04 g; Antioxidant 0,02 g; Mn 75 
mg; Zn 50 mg; Cu 8 mg; I 0,75 mg; Fe 50 mg. 
³Warranty levels per kg of mineral premix: Cooper (minimum.) 7.000,0 mg; Iron (minimum) 50,0 g; 
iodine (minimum) 1.500,0 mg; manganese (minimum) 67,5 g; zinc (minimum.) 45,6 g. 
*C = control treatment (%); **P = treatment with addition of Bacillus subtillis probiotic (1x109 UFC/g) (%). 
 

- Average feed intake (FI): the average 
feed intake was determined by dividing 
the difference between the feed provided 
during the phase per treatment and the 
weighted leftover feed at the end of the 
phase by the number of birds in the plot. 
The averages were totaled to result in the 
average feed intake per bird in the plot.  
- Feed conversion (FC) by bird: the feed 
conversion was calculated by dividing 
the average feed intake by the average 

weight gain of the birds of the studied 
plots.  
- Mortality (M): mortality was monitored 
daily for the correction of consumption 
and feed conversion, considering the 
weighing of the leftover ration on the 
day of mortality, according to the 
methodology described by Sakomura & 
Rostagno (2007).  
- Viability: the viability analysis was 
calculated using the formula: Viability = 
(100) – (% of mortality). 
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RESULTS AND DISCUSSION 
 

The minimum and maximum 
temperature averages of the initial 30-
day life period of the animals housed in 
the shed, and the 60 days of breeding in 
the paddocks were 21 and 30ºC and 19 
and 29ºC, respectively.  

The averages of the performance 
variables (average feed intake, weight 
gain, feed conversion (FI/BW and 
FI/WG) and mean broiler weight in the 
period from 1 to 30 days did not show 
significant differences (P>0.05) among 
the analyzed treatments (table 2). 

 

Table 2. Performance of male broilers of Label Rouge lineage fed with diets 
supplemented with (PRO) or without (C) probiotic in the periods from 1 to 7 
and 1 to 21 days of age 

 

Variables 
1 - 7 Days 1 - 21 Days 

C 1 PRO 2 CV 3 C 1 PRO 2 CV 3 
CMR (kg) 1.22 1.19 9.44 1.09 1.09 5.98 
GP (kg) 010 0.10 3.81 0.52 0.54 3.04 
CA (CR / GP) (kg / kg) 2.04 2.00 9.85 1.99 11.99 5.54 
CA (CR / PM) 1.51 1.42 9.42 1.86 1.89 6.02 
PM ( kg ) 0.14 0.13 2.04 0.57 0.57 2.58 
*Averages of the treatments in the study period differ statistically by the F test (P <0.05)  
1Control diet without addition of probiótico; 2Diet with addition of Probiotic Bacillus subtle DSM 15,544 
(1x10 9 CFU / g) 300g / ton; 3CV = coefficient of variation (%). 

 

According to Gonzales (2004), the 
benefits of using probiotics are higher in 
contaminated or challenged 
environments, high densities and for 
animals with low resistance to diseases, 
which is not included in this study, 
because it was used a lineage with higher 
rusticity when compared to industrial 
broilers, an adequate density according to 
legislation requirements and low 
challenge. This fact may be related to 
biosecurity in breeding, cleaning of 
installations, plant health and a possible 
low concentration of pathogens in the 
reused bed used in this study. 
Corrêa et al. (2003), in testing different 
probiotics in diets for broiler chickens, 
observed a lower feed intake in the group 
that received probiotic than in the control 
group during the period of 0-21 days old. 
Others authors have studied many 
products combining with probiotics to 
substitute antibiobitcs. Rocha et al. (2010) 

concluded that mannan-oligosaccharides, 
whether or not combined with fumaric 
and propionic organic acids, and 
probiotics may substitute the antibiotics 
avilamycin and colistin in broiler diets 
without performance loss. 
The results of this research are different 
from those found by Boratto et al. (2004) 
who concluded that the use of antibiotic 
and probiotic increased the weight gain of 
the birds in the period from 1 to 21 days 
old, in which birds treated with antibiotic 
presented better feed efficiency, and 
Zulkifli et al. (2000), who observed 
greater weight gain in the group treated 
with probiotic in relation to the control 
group without antibiotic, but with weight 
gain similar to the group of birds that 
received feed with antibiotic. 
Lima et al. (2003) studying the inclusion 
of probiotic, verified that there was no 
significant effect on the performance of 
the birds. These authors observed that 
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treatments with probiotics (Calsporin 10, 
Finelact), prebiotic (Lactifit, regardless of 
the evaluated characteristic - weight gain, 
feed intake or conversion - or food 
combination), did not have statistical 
differences between those of both 
products, for broiler chickens up to 21 
days old. 
Opalinsk et al. (2007), in a study with 
probiotic (Bacillus subtillis) in diets for 
broiler chickens, verified that the use of 

probiotic got better results only for birds 
feed conversion, in the period from 1 to 
21 days old. 
Regarding the performance of the animals 
in the period from 1 to 90 days old, it 
shows that the average feed intake 
variable had significant differences, 
presenting a higher consumption in birds 
receiving the treatment with addition of 
probiotic in relation to the control diet 
(Table 3). 

 

Table 3. Performance of male broilers of Label Rouge lineage fed with diets 
supplemented with (PRO) or without (C) probiotic in the periods from 1 to 
30 and 1 to 90 days of age 

 

Variables 
1 - 30 days 1 - 90 days 

C¹ PRO2 CV³ C PRO2 CV³ 

FI (kg)* 1. 717 1. 822 6.11 10. 544* 10. 94* 1.52 

WG (kg) 0. 910 0. 920 2.48 3. 582 3. 703 2.84 

FC (CR/WG) (kg/kg) 1. 887 1. 981 6.36 2. 944 2. 955 2.86 

FC (CR/BW) 1. 810 1. 920 7.02 2. 913 2. 930 2.70 

BW (kg) 0. 949 0. 949 2.15 3. 621 3. 734 2.67 

Viability (%) - - - 99.04 96.19 4.08 
*Averages of treatments on the line within the study period statistically differ by the F test (P<0.05).  
1Control diet without addition of probiótico; 2Diet with addition of 300g t-1 of probiotic based on Bacillus 
subtillis DSM 15.544 (1x109 UFC g-1); 3CV = coefficient of variation (%). 
 

The other performance variables did not 
present significant differences among 
the studied treatments. The non-
occurrence of a significant difference in 
the other variables of weight gain and 
feed conversion may be due to the fact 
that the experiment was performed 
providing feed at all breeding stages, 
and this supply met the requirements of 
birds that have a limit of performance 
improvements.  
Flemming & Freitas (2005) observed 
that the addition of probiotic, associated 
or not to prebiotic, did not generate a 
significant difference (P>0.05) in 
broilers performance, coinciding with 
the present study. 

These authors report that the best results 
of weight gain and feed conversion, 
presented by the probiotic compared to 
the control and antibiotic groups in the 
initial phase of life, suggest a better 
balance between the probiotic 
microorganisms (Bacillus licheniformis 
and Bacillus subtillis), desirable eutrophic 
flora and undesirable residual flora. 
Pelícia et al. (2004) did not find 
improvement in productive performance 
by the use of probiotics, prebiotics or 
yeasts, when used in the ration until the 
84 days of life in broilers. However, 
Santin et al. (2001) described beneficial 
effects by the use of probiotics in broiler 
diets when attributing these effects to the 
eutrophic action of probiotics and 
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prebiotics on microorganisms of the 
gastrointestinal system. 
Godoi et al. (2008), who used diets 
supplemented with antibiotic, symbiotic 
(Bacillus licheniformis, Bacillus subtillis) 
or mannan-oligosaccharides in diets for 
broiler chickens from 1 to 42 days old, 
observed that they improved birds 
performance.   
Jin et al. (1998), in a study with broiler 
chickens to investigate the effect of a 
mixture of Lactobacillus on the birds 
performance breed in hot temperature 
(30.1°C average) and high relative 
humidity of 95% (conditions considered 
to be stressful for birds), showed greater 
efficiency in relation to control birds, both 
in weight gain and feed conversion, when 
Lactobacillus were added.  
The absence of probiotic effect may be 
related to the sanitary conditions, because, 
without pathogenic bacteria for a 
challenge, the probiotic cannot perform 
competitive exclusion. In the present 
research, the animals were raised in 
paddocks never used for the breeding of 
any other animal, thus avoiding any type 
of pathogenic action, which diminished 
the challenge faced by the chickens.  
The presence of sanitary challenge 
situations, as well as any stress situation 
and the relationship between the number 
and type of viable microorganisms 
present in the probiotic, may be related to 
the efficiency of this product (LIMA et 
al., 2003). 
The broiler chicks were raised since the 
first day in reused beds, to subject them to 
a higher sanitary challenge, since, 
according to Andreatti (2006), the 
restoration of the intestinal microbiota 
balance of the animal is the main 
beneficial effect of the use of probiotics.  
However, this factor may not have 
contributed to the increase of the sanitary 
challenge, mainly related to intestinal 
health, since the reused bed underwent all 
the appropriate disinfection procedures, 

which may have eliminated most of the 
pathogenic microorganisms. The breeding 
conditions can directly influence the 
efficiency of the growth promoting 
additives (BORATO et al., 2004). 
The mortality rate observed during the 
whole experimental period was 2.4%, 
considering the whole batch - optimum 
values compared to the industrial 
breeding, which, to be considered good, 
should be up to 3%. 
As probiotic efficacy is very dependent 
on these factors (sanitary challenge, 
animal type, etc.) it is difficult to compare 
the different studies (BORATTO et al., 
2004; LODDI et al., 2000), besides the 
great diversity of probiotic, forms of 
supply and experimental conditions 
adopted in the various studies 
(BORATTO et al., 2004). Thus, it can be 
said that the sanitary challenge was not 
sufficient to demonstrate the effectiveness 
of the probiotic used. 
The inclusion of 300g t-1 of Bacillus 
subtilis DSM 15.544 probiotic in the 
Label Rouge broiler diet did not influence 
birds’ performance in the evaluated 
period. It is presumed that the sanitary 
challenge was not sufficient to 
demonstrate the efficacy of the probiotic. 
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