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Abstract 

Using Effective Microorganisms (EM) is an ecofriendly approach to reduce the application of synthetic 
fertilizers in agriculture. The study was conducted to evaluate the efficacy of homemade EM along with 
compost on growth, yield parameters of chilli (Capsicum annuum) at Hunumulla agricultural farm, 
Gampaha District. Field experiment was carried out in a Randomized Complete Block Design with 
three treatments and each treatment had three replicates. The treatments were control (T1), compost 
(T2) and EM + compost (T3). EM solution was prepared by keeping cooked rice balls in a cool dark 
place for the enrichment of microbial growth and filled with sugarcane molasses for the fermentation. 
ANOVA and Duncan’s multiple range analysis were used to analyze the data using SPSS 22.The 
results showed that EM + compost treated crops showed significantly (P<0.05) highest plant height 
(29.76cm), number of leaves per plant (176.40), number of branches per plant (44.67), number of 
flowers per plant (15.47) and number of chilli pods per plant (10.60), but there were no significant 
differences observed between the EM + compost and compost (P>0.05) in pod length, pod width and the 
weight of total chilli pods per crop. The present study concluded that growth and yield of the chilli crops 
were increased by the application of EM with compost compared to the application of compost only. EM 
with compost is a potential biofertilizer for encouraging organic farming. 
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Introduction 

The world population increased 
geometrically but the production of food 
has not been increased such as a manner to 
full fill the requirements for feeding the 
world population, which lead to greater 
pressure on adequate food supply. The 
priorities should be given to increase the 
agriculture production to meet food 
requirement for the growing population. 
Excessive use of inorganic fertilizers leads 
in indirect side effects on environment as 
well as health effects in human. These 
chemicals produce a potential risk to 
humans and other life forms and 
unwanted side effects to the environment 
(Igbedioh, 1991).  
 
Organic agriculture is one of the 
alternative ecofriendly approaches that 
prevent the excessive use of agrochemicals 
and enhance the quality of degraded 

environments.  Crop production in 
traditional organic farming system 
generally adopted with the application of 
agricultural wastes and biofertilizers. 
Traditional organic farming system may 
not provide required quantities of food. 
One of the ways to improve traditional 
organic farming is that adaptation of 
ecofriendly biotechnological methods 
which improve the quality and quantity of 
food production in sustainable manner 
(Sangakkara, 1998) 
 
Smallholder farming systems in the 
developing world and home gardeners 
worldwide use organic amendments to 
improve soil fertility and productivity 
(Pendleton and Lawson, 1989). Effective 
Microorganisms are the group of 
heterogeneous microorganisms which 
include mainly lactic acid Bacteria, 
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photosynthetic Bacteria, Actinomycetes, 
Fermenting fungi and Yeast (Higa and 
Kanal, 1998 and Takash et al., 1999). 
 
Generally, EM solution is commercially 
available in the liquid form and it is used 
with compost. Kyusei nature farming is a 
system of farming that seeks to avoid the 
use of chemical fertilizer and pesticides. 
Lanka Sekai Kyusei Foundation instructed 
farmers to prepare homemade EM solution 
to maximize the use of on-farm resources 
and minimize the use of purchased off-
farm inputs to conserve energy and reduce 
production costs, but still the studies 
related to evaluate the efficacy of 
homemade EM was not conducted. 
Therefore, this study was conducted to 
evaluate the efficacy of homemade EM 
with compost on the growth and yield 
parameters of chilli in order to ensure 
sustainable application of homemade EM 
in organic farming. 
 
Materials and Methods 
 
Experimental location 
 
The experiment was conducted at 
Hunumulla agricultural farm, Gampaha 
District, Sri Lanka. The district is located in 
mid country within the wet zone in 
Western Province of Sri Lanka. 
 
Method for the Preparation of EM + 
compost (EM Bokashi) 
 
For the preparation of EM Bokashi, 3 steps 
including preparation of homemade 
Effective Microorganisms, preparation of 
compost and preparation of EM + compost 
(EM Bokashi) were adopted according to 
the instruction given orally by Mr. 
Kingsley Kariyawasam, Vice president at 
Lanka Sekai Kyusei Foundation. 
 
Preparation of homemade Effective 
Microorganisms 
 
Rice balls were prepared with cooked rice 
(100 g) and they were covered with dried 

leaves and kept in cool dark place in the 
soil for 10 days for the enrichment of 
microorganisms. After 10 days the rice 
balls enriched with the microbial growth 
were placed in a container and the 
container was filled with sugarcane 
molasses up to the level of one inch 
distance below the mouth of the container. 
It was tightly packed to maintain an 
anaerobic condition and kept for about 
three weeks for the fermentation. 
 
Preparation of compost 
 
The compost was prepared by mixing rice 
powder (500 g), chopped gliricidia leaves 
(2 kg), goat manure (2 kg), eppawala rock 
phosphate (100 g) and ash (100 g) and kept 
for 21 days by sprinkling water over the 
pile regularly to ensure all the material is 
moist but not wet. 
 
Preparation of EM+ compost (EM 
Bokashi) 
 
EM Bokashi was prepared according to the 
method followed by Lanka Sekai Kyusei 
Foundation. The prepared EM solution (25 
ml) was diluted with water (1:100) before 
mixing with the compost mixture. The 
diluted EM solution (2500 ml) was 
inoculated with compost mixture (4.7 kg) 
and fermented anaerobically at room 
temperature (27 0C) about 21 days to 
prepare EM + compost (EM Bokashi). The 
EM + compost mixture was allowed for 
decomposing and fermenting by effective 
microorganisms which were included in 
the homemade EM solution during this 
period. 
 
The cultivar MI-2 of chilli was used in this 
study. Nursery was prepared three weeks 
before transplanting the seedlings on the 
land. Fermented EM + compost 
(500g/2.52m2) and the compost without 
EM (500g/2.52m2) were applied to the plot 
before planting the seedlings in the field. 
Control plot was allowed without 
application of EM or compost.  
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Experimental design 
 
The experiment was conducted in 
Randomized Complete Block Design 
(RCBD (Fig.3) with three treatments such 
as T1 (control); T2 (compost); T3 (EM + 
compost). Block was designed by 
considering fertility gradient. Each 
replicate (plot) contained 10 plants and  

 
each treatment contained 30 plants. There 
were nine plots with size 2.4 m x 1.05 m 
and each plot had two rows with 45cm 
space. Three weeks old uniform seedlings 
were selected for transplanting in 
experimental plots and planted with 45cm 
spacing in plot.

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Fig.1:  A layout for Experimental design (RCBD) 
 
 
Sample collection 
 
Chilli plants (n=5) were randomly selected 
in each plot and mean was determined for 
each parameter. Nondestructive sampling 
method was adopted for the observations.  
Plant height, number of leaves per plant 
and, number of branches per plant were 
measured at 7 days interval from 28 to 63 
days of planting in the field. Number of 
flowers was counted after the 6 weeks of 
transplanting   while number of pods per 
plant length, and width of the chili pods 
and weight of total chilli pods per crop 

were measured at harvesting during 63 
days of transplanting. 
 
Data analysis 
 
Means with standard deviation for all 
numerical data were calculated by using 
SPSS Statistics 22 software. ANOVA 
analyses were done at α=0.05 significant 
level. Mean comparisons were done 
through Duncan’s Multiple Range Test 
(DMRT) in SPSS software to compare the 
efficacy of each treatment on growth and 
yield parameters.
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Result and Discussion 
 
Effect of homemade EM on growth 
parameters 
 
Height of Chilli crops 
 
The table 1 shows the height of chilli crop 
for different treatment. 
 
Overall the results showed there was a 
significant difference between heights of 
the chilli crop for different treatments. 
(P=0.0000 at 95% CI). The maximum 
growth height was observed in EM + 
compost treated crops at 63rd day after 
planting during the study period (Table 1).  
Arshad and Frankenberger  (1992) 
reviewed that EM inoculation increased 
the value of plant growth and fruit yield 
parameters due to the microorganisms in 
EM change the properties of the organic 
materials for facilitate absorption and some 
microorganisms produce plant growth 
regulators which increase the growth and 
flowering capacity. 

Number of leaves per plant 
 
The Fig. 2 explained the increasing number 
of leaves for all treatments with the time. 
At 28th day, number of leaves per plant of 
the crops was not significantly different 
from each treatment and control. In 49th 
day, number of leaves per plant was 
significantly higher in EM + compost 
treated crops compared to other 
treatments. In 63rd day, significantly 
maximum number of leaves per plant was 
observed in EM+ compost compared to 
other treatment. 
 
Increase in leaf number is commonly found 
in plant with adequate amount of nutrients 
availability in soil and leads to increase the 
amount of photosynthetic activity. EM 
increase plant growth by increasing the 
rate of organic matter mineralization 
which results in an increase in plant-
available nutrients (Asia-Pacific Natural 
Agriculture, 1995).

 
Table 1. Height of chilli crops 

Each value represents Mean ± SD of replicates (n=5), values represent with the same superscript letter 
along the column are not significantly different (P<0.05)  
 

 

Treatment 
Height of chilli crops(cm) ± SD 

28th day 35th 
Day 

42th 
Day 

49th 
Day 

56th 
day 

63rd 
day 

EM+ 
compost 

11.55 
± 

1.73a 

12.91 
± 

1.76a 

15.77 
± 

1.96a 

20.41 
± 

4.1a 

24.77 
± 

3.98a 

29.76 
± 

3.43a 

 
Compost 

 
11.21 

± 
1.61a 

 
12.23 

± 
2.03ab 

 
14.54 

± 
1.59a 

 
16.99 

± 
2.79b 

 
20.60 

± 
3.85b 

 
25.06 

± 
4.39b 

 
Control 

 
10.13 

± 
2.19a 

 
11.17 

± 
1.38b 

 
12.34 

± 
1.47b 

 
13.39 

± 
2.1c 

 
13.79 

± 
2.09c 

 
14.87 

± 
2.87c 
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Fig. 2. Number of leaves per plant  
 

Number of branches per plant 
 
The mean number of branches increased 
with cultivation time of chilli (Figure 3). At 
49th day, 56th day.63rd day, EM + compost 
treated crops showed significantly highest 
number of branches per plant compare to 
other treatments. At 63rd day the highest 
number of branches per plant was 
observed in EM + compost treated crops 
(44.67) while lowest was observed in 
control (3.067) (Fig. 3). 
 
Very less number of branches was 
observed for control compared to other 

treatments. According to Berova et al. 
(2010) and Rorie et al. (2011), the plants 
required high macronutrients (Nitrogen-N) 
during the initial growth, therefore the 
plants that gain high supply of N would 
increase the vegetative growth. The 
insufficient N availability could be the 
reason for less number of branches in 
control at 49th day. In the study area, there 
were no cultivation and fertilizer 
application observed before and the soil 
fertility may be very low to encourage 
initial growth and branching without 
application of any fertilizer.
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Table 2. Number of flowers and pods per plant and Mean length and width of chilli pods 
 

Each value represents Mean ± SD of replicates (n=5), values represent with the same superscript letter 
along the column are not significantly different (P<0.05). 
 
 
Number of flowers per plant 
 
Generally, continuous flowering of the 
chilli crops starts 60-90 days after sowing. 
(Khaing et al., 2016). Highest mean number 
of flowers was observed in EM + compost 
treated crops which were significantly 
different compared to control and compost 
treated (Table 2).This may be due to 
application of EM enhance decomposing of 
organic fertilizer and nutrient uptake 
quickly compared to other treatments. The 
study by Ahmad et al. (1993) proved that 
EM enhanced root growth in maize and 
rice by solubilizing the organic phosphorus 
in soil and increased the yield. 
 
Number of chili pods per plant 
 
Mean number of chili pods per crop was 
showed significant differences in respect to 
different treatments at first harvest (Table 
2). EM application increased the pod 
production in Chili. Similar results were 
observed in other study conducted by 
Khaing et al. (2016) concluded, that 
application of EM fertilizer was enhanced 
fruit production in chilli. Lee (1994) and 
Chowdhury et al. (1994) reported a much 
greater effect of EM on the yield of chilli 
and pepper. According to Moraditochaee et 
al. (2011), nitrogen application could fulfill 
the requirement for N and increase 
number of fruits and total yield. And the 
most significant impact of EM was seen 
when it was applied with gliricidia leaves; 

gliricidia has a low C: N ratio (Sangakkara, 
1990). 
 
Length and width of chilli pods 
 
Mean length and width of a chilli pods 
from EM + compost treated and compost 
treated crops were significantly different 
from control (P=0.000).There was no 
significant difference observed between 
EM + compost treated crops and compost 
treated crops (Table 2). 
 
Weight of total chilli pods per crop at first 
harvest 
 
Mean weight of chilli pods per crop for 
different treatments were significantly 
different from control (P=0.000). Weight of 
total chilli pods at first harvest was not 
significantly different in EM + compost 
treated crops and compost treated crops. 
Control showed least weight of production 
(Table 2). The positive responses of EM on 
yield was also observed in the study 
conducted by Karunarathna  and Seran 
(2016) which showed that application of 
EM with cattle manure increased the 
cumulative fresh weight of pods compare 
to inorganic fertilizer application.  
 
Conclusion 
 
This study was conducted to evaluate the 
efficacy of homemade EM solution to 
promote organic farming system. Mean 

Treatment Number 
of flowers 
± SD 

Number 
of chilli 
pods  
± SD 

Length(cm) 
 ±  SD 

Width(cm) 
 ± SD 

Weight of chilli 
pods(g) 
 ± SD 

EM+ compost 15.47±2.99a 10.60±2.50a 5.95±0.31a 1.08±0.09a 29.93±9.36a 
Compost 13.20±2.46b 8.27±1.98b 5.82±0.23a 1.01±0.08a 24.50±7.40a 
Control 4.13±2.10c 1.47±0.52c 4.92±0.35b 0.81±0.09b 1.97±0.71b 
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height of the chilli crops, mean number of 
leaves per plant, mean number of branches 
per plant, mean number of flowers and 
number of chilli pods per plant were 
significantly increased in EM+ compost 
treated crops compared to control. But 
there were no significant differences 
observed in length and width, weight of 
the chilli pods per plant. 
 
Overall the present study suggests that the 
growth, yield parameters of the chilli crops 
increased in compost treated with Effective 
Microorganisms compared to compost 
only and control.  
 
However, adoption of the technology of 
EM and commercialization will ensure the 
sustainable basis ecofriendly approach in 
agriculture thus lead to cleaner 
environment for humankind and its future 
generations. 
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