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Abstract 
The aim of this study was to determine the effects of probiotic addition in drinking water on body weight and body 
measurements of broiler chickens. The experiment was carried out in half-operation conditions experimental base  
of Department of Poultry Science and Small Animal Husbandry of Slovak University of Agriculture in Nitra in three 
-floor cage system. A total of 180 one day old chickens (Ross 308) were randomly divided to 3 groups: experimental 
chickens of E1 group received a probiotic in drinking water with concentration of 1x109 colony forming units  
(CFU) of Lactobacillus fermentum CCM 7158 in 1 g of nutrient medium and experimental, chickens of E2 group 
concentration of 2x109 CFU of Enterococcus faecium M 74 in 1 g of nutrient medium. The control group of chickens 
received drinking water without any additives. The fattening period lasted 42 days. Data of body weight and body 
measurements (body length, body circumference, keel length, thigh length, and shank length) were recording at ages 
in 42 day. The results of this study showed that body weight was significantly affected (P<0.05) by addition of 
probiotic strains Lactobacillus fermentum and Enterococcus faecium, between experimental groups we found 
statistically not significant difference (P>0.05). The body measurements was not significantly affected (P>0.05) by 
addition of probiotic in drinking water.  
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1. Introduction   
 
The increased pressure on livestock industry to 
phase out the use of prophylactic dosages of 
antibacterial growth promoters in the European 
Union due to microbial resistance in animals and 
human and the potential to do same in other parts 
of world has stimulated increased interest in 
alternative natural growth promoters [1].   
Several alternatives to antibiotic growth 
promoters have been proposed such as for 
example organic acids [2], probiotics [3], 
phytogenic feed additives [4], products of bees 
[5] and enzymes [6].    

 * Corresponding author: Cyril Hrnčár, + 421 37 
6414744, Cyril.Hrncar@uniag.sk 
 

Probiotics are defined as live microbial food 
supplements, which beneficially influence only 
not human [7], but also poultry health and 
performance, chickens [8], hens [9], turkeys 
[10], pigeons [11] and waterfowl [12,13].   
Probiotics in poultry maintaining normal 
intestinal microflora by competitive exclusion 
and antagonism [14], alter metabolism by 
increasing digestive enzyme activity and 
decreasing bacterial enzyme activity and 
ammonia production [15], improve feed intake 
and stimulate the immune system [16]. The 
selection of bacteria such as Lactobacillus, 
Pediococcus, Bacteroides, Bifidobacterium, 
Bacillus and Streptococcus, for use as probiotics 
is based on assessment of their metabolic 
products and their potential to colonize specific 
sites [17]. 
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The objective of this study was to find out the 
influence of various probiotic strains 
(Lactobacillus fermentum, Enterococcus 
faecium) on final body weight and body 
measurements of broiler chickens in half-
operating conditions of cage technology. 
 
 
2. Materials and methods 
 
The experiment was realised in half-operation 
conditions of experimental basis of Department 
of Poultry Science and Small Animal 
Husbandry. Chickens were healthy and their 
condition was judged as good at the 
commencement of the experiment. Conditions  
of animal care, manipulations and use 
corresponded with the instruction of ethical 
commission. Care and use of animals and 
experimental devices met the requirement of the 
certificate of Authorization to Experiment on 
Living Animals (State Veterinary and Food 
Institute of Slovak Republic, no. SK PC 30008).  
The experiment was conducted on broiler 
chickens, hybrid Ross 308 (n=180). Broiler 
chickens were stabled in a three-floor cage 
technology (MBD, Slovak Republic) consisted 
of 18 cages with proportions 75x50 cm (0.375 
m2). 
Two types of complete feed mixtures (Boskop, 
a.s., Trenčín, Slovak Republic) have been 
distributed according to periods of fattening: 
starter (d1-d21) in powdery form and grower 
(d22-d42) in granular form, both no inclusions of 
anticoccidials. Nutritional value of diets is 
shown in Table 2. Feeding was provided on an 
ad libitum basis from containers on the front of 
the cages. 
Chickens were divided into three groups (control 
- C and experimental groups - E1 and E2). The 
feeding period lasted 42 days. Experimental 
chickens of E1 group received a probiotic 
preparation (IPC s.r.o., Kosice, Slovak Republic) 
in drinking water with concentration of 1x109 
colony forming units (CFU) of Lactobacillus 
fermentum CCM 7158 in 1 g of nutrient medium 
with supporting components maltodextrin and 
oligofructose (1% in preparation). 

Experimental chickens of E2 group received 
a probiotic preparation (Probiotics International, 
UK) in drinking water with concentration  
of 2x109 CFU of Enterococcus faecium M 74 in 
1 g of nutrient medium with dextrose (1% in 
preparation). Quantization of drinking water 
anprobiotic preparations are presented in Table 
2. The control group of chickens received water 
without any additives. 
In 42 day of experimental period the body 
weight of broiler chickens was recorded and the 
body measurements namely shank length, thigh 
length, drumstick length, body length, body 
width, breast width and wing length were 
measured at 6 weeks of age [18,19].   
Data were analyzed using analysis of variance 
(ANOVA) [20]. Significant difference was used 
at 0.05 probability level and differences between 
groups were tested using the Duncan’s procedure 
[21].   
 
 
3. Results and discussion 
 
Table 3 presents the statistic characteristics of 
body weight and body measurements of control 
and probiotic groups of broiler chickens at 6 
weeks of age.  
The addition of strains Lactobacillus fermentum 
and Enterococcus faecium in drinking water 
statistically significant increased (P<0.05) body 
weight of 2294.59 and 2263.16 respectively 
compared with control (2070.65 g). These results 
are in agreement with [22] who observed 
improvement of final body weight of broiler 
chickens at addition of probiotic preparation. In 
contrast, our results are opposite to those of [23, 
24] who recorded that addition of probiotic to 
broilers diet did not show any significant effect 
on body weight compared with control group.  
Probiotic and control groups of broiler chickens  
did not differ (P>0.05) in shank length, thigh 
length, drumstick length, body length, body 
width, breast width and wing length were 
measured at 6 weeks of age. Similar results were 
found by [25] who found that addition of probiotic 
did not have any significant effect on body 
measurements of broiler chickens. 
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Table 1. Nutritional value of complete feed mixtures 
Nutrient Unit Starter Grower 
Crude protein  g/kg min. 210.00 min. 190.00 
ME  MJ/kg min.12.00 min. 12.00 
Ash matter g/kg max. 70.00 max. 70.00 
Fibre g/kg max. 35.00 max. 40.00 
Lysine  g/kg min.11.00 min. 9.50 
Methionine and cistine  g/kg min.7.50 min. 7.50 
– from that methionine  g/kg min. 4.50 min.4.00 
Linoleic acid  g/kg min.10.00 min. 10.00 
Calcium  g/kg min.8.00 min. 7.00 
Phosphorus  g/kg min. 6.00 min. 5.00 
Sodium  g/kg 1.20-3.00 1.20-2.50 
Manganese  mg/kg min. 50.00 min. 50.00 
Iron mg/kg min. 60.00 min. 60.00 
Copper  mg/kg min. 6.00 min. 6.00 
Zinc  mg/kg min. 50.00 min. 50.00 
Vitamin A  i.u./kg min. 10000 min. 8000 
Vitamin B2 mg/kg min. 4.00 min. 3.00 
Vitamin B12 μg/kg min. 20.00 min. 20.00 
Vitamin D3  i.u./kg min. 1200 min. 1200 
Vitamin E  mg/kg min. 15.00 min. 15.00 

 
Table 2. Quantization of drinking water and probiotic preparations 

Weeks of 
fattening 

Total amount 
in drinking 

water per day 
(l) 

Lactobacillus fermentum Enterococcus faecium 
Dose of  
probiotic 

preparation (g) 

CFU in 1 ml of 
drinking water 

Dose of  
probiotic 

preparation (g) 

CFU in 1 ml of 
drinking water 

1 2.50 6.60 2.64x106 5.00 4.03x106 

2 3.50  6.60 1.90x106 2.10  1.20x106 
3 4.60 3.70 8.04x105 2.10 9.13x105 
4 6.70  3.70 5.52x105 2.10 6.27x105 
5 8.60  3.70 4.30x105 2.10 4.88x105 
6 10.60  3.70 3.49x105 2.10 3.96x105 

 
Table 3. Comparison of final body weight and body measurements of broiler chickens  

Parameter Group 
Control Lactobacillus fermentum Enterococcus faecium 

Body weight (g) 2070.65±180.14 2294.59±196.34a 2263.16±188.67b 

Body length (cm) 
Body width (cm) 
Breast width (cm) 
Shank length (cm) 

37.59±4.04 
17.37±1.84 
10.69±0.74 
8.20±0.14 

38.87±4.59 

17.59±2.01 
10.84±1.62 
8.42±0.17 

38.74±4.26 
17.62±2.44 
10.96±1.58 

8.22±0.19 
Thigh length (cm) 18.91±0.57 19.19±0.84 19.21±0.94 
Drumstick length (cm) 8.86±0.09 9.07±0.14 9.04±0.16 

Wing length (cm) 19.44±0.87 19.76±1.11 19.81±1.14 
Values shown are mean ± SD (standard deviation) 
a,b  means in a row with different superscript differ significantly (P<0.05) 
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4. Conclusions 
 
The application of probiotic strains Lactobacillus 
fermentum, Enterococcus faecium statistically 
significant improved final body weight of broiler 
chickens. Results indicated that the addition of 
Lactobacillus fermentum, had a slightly higher 
effect on body weight on the end of fattening 
period compared with Enterococcus faecium. 
The body measurements was not significantly 
affected (P>0.05) by addition of probiotic in 
drinking water. 
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