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Abstract 

The effects of the diet for laying hens supplemented with probiotic product with an organic form of selenium on 

body weight, egg production, feeed consumption and feed conversion were studied in this experiment. Isa Brown 

hens (n=90) were randomly divided at the age of 17 weeks into three groups (30 birds per group). Hens in all groups 

consumed the complete feed mixture ad libitum. In the control group water for drinking contained no additions. In 

the first experimental group probiotic product was added to the water, in the second experimental group the same 

probiotic prreparation enriched with O.8 to 1 mg of organic selenium per 1 g of the product was added to the water. 

The probiotic preparations were administered at the dose of 15 mg per 6 l of water daily, in both experimental 

groups. Experiment lasted 48 weeks. Hen´s body weight (g±SD) at the end of breeding period was within the groups 

as follows (in order Control–1st and 2nd experimental group): 1882.25±223.68, 1878.73±209.87 and 1860.15±190.90, 

P>0.05. Between the groups were recorded relatively balanced values in the consumption of food per feeding day, 

even in the experimental groups werelower feed consumption per eggs, as well as feed conversion recorded, no 

statistically significant difference (P>0.05) was achieved. Feed conversion was in the order of groups of 2.51, 2.33 

and 2.24 kg. During the whole period, the number of eggs per hen was as follows: 274.36; 292.04 and 299.0 pieces. 

Average number of eggs per hen per month in the order of groups was 22.86±6.76; 24.33±5.93 and 24.91±6.21 pc 

(mean±SD). Higher egg production, but no statistically significant (P>0.05) was achieved in both experimental 

groups. The average laying intensity achieved values of 80.42, 81.15 and 83.30%, values of egg mass production per 

hen were 16.37, 18.14 and 17.61 kg.  

The results showed that addition of probiotic preparation and probiotic preparation enriched with organic selenium 

increased egg production and reduced consumption of feed per eggs, but statistically insignificantly. The other 

performance indicators showed no major influence of the addition compared with the results of the control group. 
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1. Introduction  

 

Probiotics in the gut create conditions to inhibit 

the development of pathogenic bacteria [1]. 

According to Fuller (1992) [2] they work based on 

multiple mechanisms of action, producing of 

antibacterial substances (eg bacteriocins, organic 

acids and hydrogen peroxide), and leading to 

suppression of the development of pathogenic 
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bacteria. They are competitive to adhesion 

receptors on the intestinal epithelium. Pathogenic 
microorganism is thus not sticking to the intestinal 

mucosa and prevents them to inhabit the digestive 

tract. Another way in which the probiotics work is 

competition on nutrients - in the colonization 

place lactobacilli compete for nutrients that would 

be available to pathogens. This will create the 

conditions in the gut, which help to suppress the 

growth of pathogenic bacteria [3]. According 

Kačániová et al. (2005) [4] probiotics neutralize 

microbial toxins and stimulate immune cells. In 

the use of probiotics it is necessary to respect the 
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specificities of the used microorganism species 

[5].  

Effective probiotics must not be pathogenic or 

toxic, must have a high resistance to acids and has 

to be able to survive and multiply in the digestive 

tract. Probiotics produce specific metabolites 

(lactic acid, short chain fatty acids, antimicrobial 

substances, enzymes, vitamins), they act on the 

intestinal wall particularly in the colon, create a 

"biofilm" to preserve the function of the intestinal 

wall, increase the resorbing surface, obstruct snap 

(clustering) of enteropathogenic germs the 

intestinal villi. They increase resistance to 

infectious diseases and reduce the morbidity and 

mortality, then they can improve feed conversion, 

food digestion, nutrient absorption, increase the 

egg production and quality. Multi-species 

probiotics are more effective than their 

components separately [6]. 
 

 

 

2. Material and methods 

 

Establishment of the experiment - the animals, 

feed, process 

 

The laying hens of brown egg hybrid ISA Brown 

(n = 90) were aged 17 weeks and randomly 

divided into three groups (n = 30). For the 

experimental housing of laying hens was used 

three stage battery cage in which laying hens were 

housed individually. In the control group hens 

drank water without any additions. In the 

experimental groups probiotic was added daily to 

water. In the first experimental group was added 

probiotic preparation of Enterococcus faecium, in 

the second experimental group was added the 

same preparation enriched with selenium. 

The product contained in 1 g of dry substance at 

least 200 x 109 lactacidogenic live bacteria 

Enterococcus faecium M – 74. 

The probiotic preparation enriched with selenium 

contained 0.8 to 1 mg of organic selenium in 1 g 

of the product. The probiotic preparations were 

administered at a dose of 15 mg of 6 l of water 

daily, in both experimental groups. 

During the trial were monitored following 

performance parameters: body weight of hens (g), 

egg production (%), egg mass production (kg), 

feed consumption on the day of feeding (g), feed 

consumption of eggs (g), feed consumption per kg 

of produced egg mass (kg). Body weight of hens 

and feed consumption were determined once a 

month. Total number of eggs produced and their 

weights were recorded daily. Experiment lasted 48 

weeks. 

 

Statistical analysis 

 

Differences among the observed parameters in the 

groups were tested by one-way analysis of 

variance; the results were completed by Tukey's 

test, in the SAS program. 
 

 

 

3. Results and discussion 

 

Changes in body weight of hens during the laying 

period are shown in Table 1. Recorded body 

weight on average of during reporting period was 

in the order of groups of 1882.25±223.68, 

1878.73± 209.87 and 1860.15± 90.90 g (mean ± 

SD). As the results show, in the experimental 

groups was observed slightly, not significantly 

lower body weight (P>0.05) compared to the 

control group. Changes in body weight during the 

laying were also observed by Kucukersan et al. 

(2002) [7], who found approximately the same 

dynamic changes in body weight in hens 

compared to the results of our experiment. 

Similarly, not significant differences in body 

weight of hens under effects of probiotics 

observed Sohail et al. (2002) [8], Kurtoglu et al. 

(2004) [9], respectively Weis et al. (2010) [10], 

Weis et al. (2011) [11]. Body weight, the number 

of eggs and average egg weight were not 

significantly affected by probiotic addition also in 

the experiment of Capcarová et al. (2010) [12]. 
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Table 1. Effect of probiotic preparation supplement based on Enterococcus faecium  

on the body weight of Isa Brown laying hens 

GROUP BD 

Month of 

weighting 

mean S.D. CV% min. max. 

1 1670.6 113.62 6.80 1452 1834 

2 1791.6 146.10 8.15 1482 2072 

3 1776.9 164.87 9.28 1393 2056 

4 1867.5 182.79 9.79 1470 2211 

5 1893.3 202.80 10.71 1455 2266 

6 1838.6 228.51 12.43 1382 2195 

7 1935.8 246.40 12.73 1525 2356 

8 1948.4 220.11 11.30 1565 2316 

9 1917.2 205.01 10.69 1526 2332 

10 1967.3 245.97 12.50 1510 2462 

11 1962.9 247.47 12.60 1564 2402 

12 1915.5 245.07 12.79 1502 2332 

13 1983.6 215.82 10.88 1620 2334 

Average 1882.2 223.68 11.88 1382 2462 

P value 0.8072     

GROUP BD+PROBIOTIC PREPARATION 

1 1599.5 176.95 11.06 1305 2016 

2 1801.8 161.55 8.97 1571 2229 

3 1796.4 171.97 9.57 1540 2269 

4 1881.7 175.66 9.33 1593 2334 

5 1921.7 203.63 10.59 1598 2431 

6 1878.7 214.9 11.40 1520 2511 

7 1920.2 196.64 10.24 1538 2478 

8 1966.9 196.51 9.99 1569 2570 

9 1902.7 182.35 9.58 1516 2370 

10 1971.4 204.32 10.36 1582 2432 

11 1942.9 199.76 10.28 1542 2348 

12 1927.5 205.46 10.66 1551 2326 

13 1911.8 168.36 8.80 1577 2242 

Average 1878.7 209.87 11.17 1305 2570 

P value 0.1038     

GROUP BD+PROBIOTIC PREPARATION+ Se 

1 1603.9 137.68 8.58 1326 1884 

2 1745.4 103.47 5.93 1509 1962 

3 1772.3 129.46 7.30 1530 2113 

4 1833.2 124.59 6.80 1600 2191 

5 1857.9 134.43 7.24 1630 2168 

6 1821.8 141.36 7.76 1508 2168 

7 1881.9 137.38 7.30 1623 2216 

8 1916.5 145.66 7.60 1615 2254 

9 1850.9 204.43 11.04 1470 2225 

10 1930.1 174.49 9.04 1590 2252 

11 1998.1 210.1 10.51 1546 2346 

12 1961.4 188.24 9.60 1595 2275 

13 1999.7 172.04 8.60 1595 2292 

Average 1860.1 190.90 10.20 1326 2346 

P value 0.1881     

Number of hens in each group n=30; BD – basal diet; (P≤0.05) – statistically significant difference 

 

On the contrary, higher live weight gain was 

observed after addition of probiotics in the 

experiment of Katoch et al. (2003) [13]. 

Regarding the feed consumption (Table 2) among 

the groups were found relatively balanced results 

reported in feed consumption for the day, which 
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agrees with the findings of Sohail et al. (2002) [8].  

 

Table 2 .Effect of probiotic preparation supplement based on Enterococcus faecium  

on the feed consumption of Isa Brown laying hens     

Group 
Statistical 

characteristics 

Feed consumption                            Feed conversion 

per FD per 1 egg 
kg of feed/kg 

EM 

1000 g 

pc (60 g) EM (g) 

 

BD 

mean 118.22 149.89 2.51 6.67 398.40 

S.D. 10.76 22.96 0.26   

CV% 9.10 15.32 10.35   

min. 93.84 116.73 1.87   

max. 134.79 199.86 2.93   

BD + 

probiotic 

preparation 

mean 118.41 143.20 2.33 6.98 429.18 

S.D. 10.17 22.14 0.23   

CV% 8.58 15.46 9.87   

min. 94.73 116.73 1.65   

max. 135.09 199.86 2.75   

BD + 

probiotic 

preparation + 

Se 

mean 117.79 138.36 2.24 7.22 446.42 

S.D. 10.78 15.66 0.25   

CV% 9.15 11.31 11.16   

min. 91.91 112.01 1.50   

max. 133.45 176.41 2.46   

P value 

K : P1 0.4824 0.2716 0.4636   

K : P2 0.4617 0.0824 0.4811   

P1  P2 0.4432 0.2375 0.4359   

n= 12 months; BD – basal diet; FD – feeding day; EM – egg mass; mean – average;  

S.D. – standard deviation; CV% – coefficient of variance; (P≤0.05) – statistically significant difference   

In our experiment was lower feed consumption 

per egg in the experimental groups and lower feed 

consumption (kg) per egg mass, but with no 

statistically significant difference (P>0.05). Our 

results agree with Kumari et al. (2011) [14] who 

observed that feed consumed per kg egg mass was 

lower and, hen egg production per day (%) was 

higher in all groups in which hens were fed with 

feed supplement with probiotics. Also Pan et al. 

(2011) [15] reported in agreement with our results 

that after the addition of probiotics enriched with 

selenium was decreased the feed egg ratio. In the 

control group was observed average feed 

consumption of 118.22 g at the day of feeding, 

feed consumption per egg 149.89 g and feed 

consumed per kg egg mass 2.51 kg. In the first 

experimental group with the addition of probiotic 

was consumption at feeding day similar to that in 

the control group (118.41 g) under the 

consumption of 143.20 g of feed mixture per egg 

and feed consumption per kg egg mass was 2.33 

kg. In the second experimental group with 

addition of selenium-enriched probiotics was 

consumption per day 117.79 g and converted into 

an egg laid by 138.36 g in feed consumption per 

kg of egg mass 2.24 kg. 

The amount of all eggs produced in our 

experiment (Table 3) accounted for the whole 

laying period (365 days) per hen in the control 

group an average of 274.36 pieces. Mean strength 

lay in this group was 79.59%. In the experimental 

group with the addition of probiotics was egg 

production per hen not significantly higher, 

averaging 292.04 pieces at an average intensity of 

81.15%. In the experimental group with the 

addition of probiotic-enriched preparation of 

organic selenium was the egg production per hen 

for the period of 299.0 pieces with an average 

intensity of laying 83.30%. As the results show, 

higher production was achieved in both 

experimental groups. Although it was observed 

tendency of increasing production of eggs by the 

influence of probiotics and probiotic-enriched 

selenium (Figure 1), the difference was 

statistically insignificant (P>0.05). 
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Table 3. Effect of probiotic preparation supplement based on Enterococcus faecium 

 on the egg production of Isa Brown laying hens 

Months of 

laying 

Group 

BD BD + probiotic preparation  
BD + probiotic preparation + 

Se 

Egg 

production per 

hen per month 

(pcs) 

Intenzity of 

egg 

production 

(%) 

Egg 

production 

per hen per 

month (pcs) 

Intenzity of 

egg 

production 

(%) 

Egg 

production 

per hen per 

month (pcs) 

Intenzity of 

egg 

production 

(%) 

1. 4.43 18.10 7.20 24.00 6.50 21.66 

2. 29.03 83.66 29.5 97.33 28.77 95.90 

3. 29.57 98.90 29.09 96.95 29.36 97.86 

4. 29.00 95.83 28.92 96.4 29.20 97.33 

5. 27.30 92.66 27.20 90.66 28.70 95.66 

6. 23.75 82.43 26.98 89.93 27.37 91.23 

7. 23.90 84.33 26.10 87.00 26.58 88.60 

8. 22.70 81.10 24.91 83.00 26.40 88.12 

9. 23.37 85.60 24.00 80.00 25.77 85.91 

10. 20.81 78.90 24.20 80.73 23.97 79.90 

11. 21.60 78.00 22.50 74.67 23.40 78.50 

12. 18.93 75.60 21.72 73.11 22.97 78.91 

Statistical 

characteristic 

 

mean 22.86 80.42 24.33 81.15 24.91 83.29 

S.D. 6.76 21.03 5.93 19.83 6.21 20.66 

CV% 29.57 26.15 24.45 24.43 24.97 24.79 

Σ 274.36 965.11 292.04 973.78 299.0 999.44 

min. 4.43 18.1 7.2 24 6.5 21.66 

max. 29.57 98.9 29.2 97.33 29.36 97.86 

P value 
C : E1 C : E1 C : E2 C : E2 E1 : E2 E1 : 2 

0.2884 0.4658 0.2236 0.3699 0.4088 0.3991 

mean – average; BD – basal diet; (P≤0.05) – statistically significant difference   
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Figure 1. Effect of addition of probiotic product and probiotic product enriched with selenium on the dynamics 

changes in the intensity of the laying hens of laying hybrid Isa Brown (BD – basal diet; PP – probiotic preparation) 
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Similar results found Yodseranee (2003) [16], 

respectively Asli et al. (2007) [17], who found 

insignificant positive effect on lying after the 

addition of more generic probiotic. Xu et al. after 

application of Bacillus subtilis showed a 

significant increase in lay. Similarly Kramárová 

and Chmelničná [18] after application of probiotic 

Enterococcus faecium found greater lay intensity 

in the experimental group. Kucukersan et al. 

(2002) [7] after addition of probiotic in 

combination with enzymes also reported a 

significant positive impact on production of laying 

hens. Kalavathy et al. (2005) [19] reported a 

statistically significant increase in egg laying and 

mass but only in the second part of the period. 

Hong et al. (2002) [20] reported a tendency to 

increase the daily egg production in groups with 

added probiotic preparation. Similar results of Pan 

et al. (2011) [15] showed that selenium-enriched 

probiotics significantly increased the rate of egg 

laying, egg selenium content, GPX activity. 

The average weight of all eggs produced in our 

experiment was in the order of groups, 59.70, 

60.30 and 60.68 g (Table 4), which represents 

between the experimental group and control group 

a slight difference (P>0.05). 

 

 

 

Table 4. Effect of probiotic preparation supplement based on Enterococcus faecium  

on the egg production of Isa Brown laying hens -  average values of whole laying period  

Parameter 

Skupina 

 BD BD + probiotic preparation  
BD + probiotic 

preparation + Se 

Egg production 

Egg production per one hen  

(pcs) 
274.36 292.04 299.0 

Average intensity of laying 

(%) 
79.59 81.15 83.30 

Egg weight (g) 

Average egg weight (g) 59.70 60.30 60.68 

P value 0.5311 0.5123 0.5542 

Number of eggs in one kg 16.38 16.58 16.48 

Egg mass production 

per 1 hen (kg)  16.37 17.61 18.14 

on FD (g) 44.87 48.24 49.70 

BD – basal diet; FD – feeding day 

 

 

 

In accordance with our results Koudela et al. 

observed after application of probiotics increase of 

the intensity of lay, but egg weight between the 

groups was not significantly different. On the 

contrary Pan et al. (2011) [15] after application of 

probiotics found higher day egg weight and mean 

egg weight. 
 

 

4. Conclusions 

 

The results showed that addition of probiotic 

preparation and probiotic preparation enriched 

with organic selenium increased egg production 

and reduced consumption of feed per eggs, but 

statistically insignificantly.  

The other performance indicators showed no 

major influence of the addition compared with the 

results of the control group. 
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