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ABSTRACT 
 
The study was conducted to assess the effects of Effective Microorganisms (EM) as an additive to drinking 
water on growth performance of broiler chicken under local conditions. Hundred and ninety eight, day-old 
chicks were randomly allocated into two treatments, in a Complete Randomized Design (CRD) with three 
replicates of 33 birds per each. One group was fed with EM in 10 mL EM/L concentration level with drinking 
water and other group was considered as the control. Body weights of birds were measured at day 1, 10, 26 
and 42 and feed intakes were measured weekly. Weight gain and feed conversion ratio (FCR) were calculated 
for the starter, finisher and total study period separately. At the age of 42 days, ten birds were randomly 
selected from each pen and scarified. Observed data were analyzed using the T-test procedure in ‘SAS’. 

Growth performance and FCR in starter period were significantly different (p<0.05) between EM treated and 
control group. The groups treated with EM showed significantly higher body weight, feed intake and FCR 
compared to control group during starter period (p<0.05).  However, in the finisher period, EM did not 
significantly affect growth or FCR of birds (p>0.05). Total feed intake was significantly higher in EM treated 
birds than control group (p<0.05). There were no significant difference observed in FCR, carcass yield and 
dressing percentage between 10 mL EM/L EM treated birds and control (p>0.05). In conclusion, EM positively 
affected the initial growth phase of broilers under local conditions though there is no significant influence on 
their latter part of growth. 
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1. INTRODUCTION 
 

Chicken meat is relatively cheap compared to 
other animal products thus made it most 
consumed animal protein sources in the average 
Sri Lankan diets. However, the demand is 
mainly dependent on consumers' perceptions 
and meat quality. Today, meat quality plays a 
greater significance on public attention and 
demand is based on high in lean content, low in 
fat, cholesterol and calories. Further, food safety 
and hygiene, especially the presence of 
pathogenic microorganisms and chemical 
residues crucially affect the consumer 
preference. Therefore, probiotics or microbial 
preparations are used to improve production 
performance and product quality of broilers. The 
concept of effective microorganisms (EM) 
which consist of mixed cultures of beneficial 
and naturally-occurring microorganisms contain 
selected species including predominant 
populations of lactic acid bacteria, yeasts, small 
number of photosynthetic bacteria, 
actinomycetes and other types of beneficial 
organisms is emerging research topic in Sri 
Lanka (EMRO, 2010). 
 
Effective microorganisms were developed by 
Professor Teruo Higa of the University of 
Ryukyus, Okinawa, Japan in 1980s (Higa, 
1994). It is a liquid at pH of 3.5 that is formed at 
high pressures by the interaction of a diverse 
group of naturally occurring, aerobic and 
facultative anaerobic microorganisms (Guim et 
al., 1998). Effective microorganisms are widely 
used in the livestock sector to improve and 
promote the health condition and growth 
performance, control the disease and odor 
problems and as an agent of waste treatment in 
poultry production. When EM is added to the 
feed and water, the beneficial microorganisms 
tend to improve the gut flora of the birds. It 
facilitates efficient digestion and boosts the 
immune system. Thereby, it increases growth 
rate, egg production and reproductive 
performance and improve the health conditions 
of chicken (EMRO, 2010). It is also helping to 
reduce the feed costs and increase the 

productivity of poultry industry. One of the most 
valuable contributions of EM to the livestock 
industry is its deodorizing effect within confined 
facilities for poultry operations. It is used in 
rearing sheds as a spray to suppress disease 
causing microorganisms, eliminate and control 
the ammonia produced from droppings and it 
helps to improve quality of the air (EMRO, 
2010). Effective microorganisms eliminate 
odors by dominating the microbial ecology with 
organisms that exploit a fermentative pathway 
and therefore do not produce odorous gases 
(Yongzhen and Weijiong, 1994). 
 
Effective microorganisms are a developing 
technology that may support the profitability 
and safety of poultry production and offer 
meaningful alternatives for natural and organic 
production in the world. Under the Sri Lankan 
condition, EM technology is rarely used in the 
poultry sector due to the lack of knowledge on 
beneficial effects of these organisms. Therefore, 
this study was conducted to investigate the 
effects of EM incorporated drinking water on 
growth performances and dressing percentage of 
broilers under dry zone farm conditions in Sri 
Lanka. 
 
 
2. METHODOLOGY 
 

Animal Experiment 
 
The animal experiment was conducted at 
Livestock Experiment Unit, Faculty of 
Agriculture, Rajarata University of Sri Lanka, 
Puliyankulama. One hundred and ninety-
eight, day-old broiler chicks were obtained 
from a commercial hatchery. These chicks 
were randomly assigned to EM treatment and 
control with three replicates. Each replicate 
consisted of 33 birds. EM treatment was 
prepared by mixing hard drinking water with 
EM solution at the concentration of 10 mL 
EM/L. Birds were fed with commercial starter 
and finisher feeds and proximate composition 
of the feed as per feed manufacturer is 
presented in Table 1. 
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Table 1. Nutritional composition of commercial feeds 
 

Nutrients Starter Finisher 
Protein (%) 
Fat (%) 
Ash (%) 
Fiber (%) 
Calcium (%) 
Phosphorous (%) 
Metabolizable Energy (kcal / kg) 

22 
6 
7 
4.5 
9.5 - 1.2 
0.7 - 1 
3000 

20 
7 
7.5 
4.5 
0.9 - 1.2 
0.7 - 1 
3100 

        (Source: CIC Agri-business, 2014) 
 
Before the arrival of the chicks, rooms, brooder 
guards, feeders and waterers were thoroughly 
cleaned. Broiler chicks were divided into two 
groups and each group included 99 chicks. They 
were randomly distributed into two brooders and 
reared under good hygienic conditions. Chicks 
were spent ten days of brooding period and 100 
W electric bulbs were used to provide the initial 
heating and lighting. All chicks were provided 
with Vitamin E, chick-tonic and glucose 
solution with drinking water to reduce the stress 
at the time of arrival. All birds were vaccinated 
against infectious brusal disease (IBD) and New 
castle disease in the first week of their life. All 
birds were provided with feed and water ad 
libitum twice a day; in the morning and evening. 
After 21 d of feeding, the starter ration was 
gradually switched to the finisher ration, which 
was fed for an additional 14 days. Water was 
provided with mentioned specific ration of EM 
solution. All other general management 
practices were followed until the birds were 
slaughtered. 
 
Ten birds from each replicate were slaughtered 
at the end of the experiment. Anti-mortem 
inspections were done by visual observations. 
Birds were starved for about 20 - 24 hours and 
they were weighed before slaughter. 
 
Data Collection, Sampling and Calculations 
 
Given feed and remained feed were measured 
weekly throughout the study period. Average 
body weight of bird was measured at day 1, 10, 
26 and 42.  Feed intakes, feed conversion ratio 

(FCR) and dressing percentages were 
calculated. 
 
Data were analyzed using the T-test procedure 
in Statistical Software for Data Analysis (ver. 
9.0, SAS, 1996) to evaluate the effect of EM on 
broilers and statistical significance was declared 
at p<0.05. 
 
 
3. RESULTS AND DISCUSSION 
 
The effects of supplementation of EM in 
drinking water on growth performances and 
dressing percentage of broilers are summarized 
in Table 2. 
 
Body weight was significantly different 
(p<0.05) between EM treated group and control 
at d 10 and body weight of EM treated group was 
higher than the control (Table 2). However, 
there were no any significant differences 
(p>0.05) between control and EM treated groups 
with regard to body weight at day 26 and day 42 
(p>0.05). It was found that, body weight gain 
was greater in birds treated with EM than those 
consumed water free of EM at initial stage. Such 
increase may be attributed to enhancement of 
feed utilization efficiency as reflected by 
improved in feed conversion ratio observed in 
the study. These findings confirmed to those of 
Lesson and Summers (1997), Hussein and Ashry 
(1991) and Hussain et al., (1996) who showed 
that live body weight was significantly greater in 
all groups treated with different types of 
probiotics compared with the control group. The 
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best weight gain in broiler treated with specific 
type of probiotics could be related to better 

digestibility of crude protein and crude fiber 
(Kierhan, 2010). 

 
Table 2. The comparison of performance characteristics of broiler chickens in EM treated and control 
group 
 

Parameter Treated with EM          Control  
Body weight (g/bird) 
d 1 40 ± 0.33          40.3 ± 0.33 
d 10  245 ± 4 b          222 ± 4 a 

d 26  1176.70 ± 33          1267 ± 24 
Feed intake(g/bird) 
d 1 – d 42 4283 ± 2 b          4195 ± 1 a 
period 1 – d 21 1535 ± 2b          1447 ± 1 a 
period 22 – d 42 2748.2 ± 0.29          2748 ± 0.11 
Feed conversion ratio 
d 1 – d 42 1.79 ± 0.05          1.72 ± 0.08 
d 1 -  d 21 1.32 ± 0.04 b          1.14 ± 0.02 a 
d 22 – d 42 1.14 ± 0.03          1.13 ± 0.05 

Dressing percentage 
Live weight (g/bird) 2405 ± 63          2447 ± 104 

Carcass weight (g/bird) 1968 ± 39          1965 ± 103 
Dressing percentage (%) 81.88 ± 1.26          80.23 ± 0.84 

a,b  means with different superscripts within the same row are significantly different (p< 0.05) 
 
Body weight was significantly different 
(p<0.05) between EM treated group and control 
at d 10 and body weight of EM treated group was 
higher than the control (Table 2). However, 
there were no any significant differences 
(p>0.05) between control and EM treated groups 
with regard to body weight at day 26 and day 42 
(p>0.05). It was found that, body weight gain 
was greater in birds treated with EM than those 
consumed water free of EM at initial stage. Such 
increase may be attributed to enhancement of 
feed utilization efficiency as reflected by 
improved in feed conversion ratio observed in 
the study. These findings confirmed to those of 
Lesson and Summers (1997), Hussein and Ashry 
(1991) and Hussain et al., (1996) who showed 
that live body weight was significantly greater in 
all groups treated with different types of 
probiotics compared with the control group. The 
best weight gain in broiler treated with specific 

type of probiotics could be related to better 
digestibility of crude protein and crude fiber 
(Kierhan, 2010). 
 
The results clearly show that, feed intake of 
birds in the EM treated group was significantly 
higher (p<0.05) than the control group during 
day 1- day 21 (Table 2). However, latter part of 
the experiment, feed intake of birds did not show 
any significant difference between EM treated 
and control groups (p>0.05). Further, total feed 
intake of EM treated group was significantly 
higher (p<0.05) than control group. High feed 
intake observed in the present study may due to 
the improved digestion in broiler chickens and 
effect may be more significant during early 
growth stages of birds. 
 
The result are in agreement with Simeamelak et 
al.,(2012) who showed that EM supplementary 
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administration of drinking water improved 
growth performance of Rhode Island Red (RIR) 
chicks. It is proposed that EM may act in the 
intestinal tract of the birds by maintaining a 
beneficial microbial population in the 
alimentary tract (Fuller, 1989), increasing 
nutrient utilization through improved intestinal 
health resulting in greater intestinal enzyme 
activities and nutrient availability (Nahashon et 
al., 1994), altering bacterial metabolism (Cole et 
al., 1987) and competing with pathogenic 
micro-flora in the digestive tract (Wood and 
Abuchar, 1998). 
 
Feed conversion ratio (FCR) of birds in starter 
period was significantly higher (p<0.05) in EM 
treated group compared to the control group. 
However, FCR of birds in finisher period and 
total study period did not significantly differ 
(p>0.05) between two groups. Therefore, it 
appears that EM has little effect on FCR as both 
groups have similar FCR except during the early 
periods of their development. Feed conversion 
ratio as affected by probiotics is the subject of 
controversy. Similar to the present findings, 
several previous works suggested that 
supplementation of probiotics does not influence 
feed conversion ratio significantly or no such 
effect on FCR (Samanta and Biswas, 1995; 
Gohain and Sapcota, 1998; Ergun et al., 2000; 
Panda et al., 2000; Ahmad, 2004; Mohit et al., 
2007). 
 
Furthermore, carcass weights of birds between 
control and EM treated groups were not 
significantly different (p>0.05).  Though there 
was no any difference in dressing percentage 
between control and treated group, FCR was 
higher in 10 mL EM/L EM treated group than 
control group. Similarly some studies showed 
that supplementation of probiotics had no effect 
on the performance of broiler chicks (ZuAnon et 
al., 1998; Patidar and Prajapati, 1999; Ergun et 
al., 2000; Kumprechtova et al., 2000). On the 
other hand, EM fed birds had significantly 
higher weight gain and lower FCR than control 
groups (Jagdish and Sen, 1993; Alvarez et al., 
1994; Safalaoh, 2006). EM supplementation had 

little effect on growth parameters such as weight 
gain, mortality and FCR. According to previous 
studies, improved body weight gain is reflected 
in carcass yield in which, relatively higher 
values were observed in EM treated birds than 
control group (Bozkurt et al., 2009). The growth 
promoting effect of probiotics (particularly 
Saccharomyces cerevisiae) is attributed to the 
growth improvement, due to the fact that it is a 
naturally rich source of protein, minerals and 
Vitamin B-complex (Shareef and Al-Dabbagh, 
2009). The greater physiological activity in 
animals and better feed conversion efficiencies 
may be attributed for improved growth 
performance for broilers and use of probiotics 
has also been shown to improve protein 
efficiency ratios and nitrogen utilization in 
broilers (Safalaoh, 2006). 
 
Observed results in the present study were 
somewhat different compared to already 
published studies conducted in the other 
countries. This may be due to variation in 
environmental conditions since environment has 
an impact on performances of broilers. In this 
research, single ratio of EM solution was only 
used, although it is better to use several deferent 
ratios to find out the most suitable EM ratio 
which gives higher effectiveness. EM was 
provided with drinking water in the present 
study and EM which is providing as feed 
additives is most important factor to find the 
effectiveness of EM, and also EM solutions can 
be spread on litter to control the odour. In this, 
probiotic benefits of EM did not measure which 
is used to control diseases. Therefore, further 
research is needed to justify the economic 
benefits, feed conversion efficiency, growth 
performance, malodour and disease control in 
different localities in Sri Lanka using different 
EM dosage levels for longer periods. However, 
this study was conducted with limited number of 
chicks. It needs to be strengthened by similar 
works that involve large number of animals for 
prolonged period of time. Therefore, to arrive at 
better understanding and conclusion on the role 
of EM and its future utilization in poultry 
farming the above mentioned points need to be 
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addressed in future researches to achieve more 
accurate conclusions for its future application in 
poultry farms. 
 
 
4. CONCLUSION 
 
Effective microorganism supplemented with 
drinking water has no effect on carcass yield and 
dressing percentage of broiler chicken. 
However, EM promotes the early growth 
performances in broiler chicken reared under dry 
zone condition. 
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