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Abstract 

Environmental protection has the foremost importance in the modern day lifestyles of mankind. EM 
(effective microorganisms) is a biofertilizer consisting of a mixed culture of potentially usefull 
microorganisms. EM incorporate a mixture of live natural cultures of microorganisms isolated from 
fertile soils which might be used to enhance crop production. EM play a vital role to suppress plant 
pathogen and diseases. EM also helps to to improve photosynthetic efficiency and biological nitrogen 

fixation. EM includes mixed cultures of beneficial micro-organisms such as photosynthetic bacteria, 
lactobacilli, yeasts and Actinomycetes. EM can improve the quality and yield of vegetables by using 
lowering the incidence of pests and diseases, and via protecting in opposition to weeds, thereby 
contributing to sustainable agriculture. Effective Microorganisms is also help to detoxify our landfills, 
decontaminate our environment, and promote highly sustainable, closed-cycle agricultural and organic 
waste treatment methods worldwide. 
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Introduction 

Green revolution in India brought about dramatic change in food grain production and brought 

about self sufficiency in food and also helped to reduce hunger and poverty. But the growth of 

food production showed declined after eighties and nineties when compared to the previous 

years (Rao and Radha Krishna, 1997). Since FAO, State of food & Agril. India needs 4 to 4.5 

of Agril. Growth rate to reduce poverty and food industry. The current growth will continue 

not be enough to eradicate hunger by 2030 and not even 2050 ignoring the nutritional security. 

At present than exists problem of malnutrition in our country. About 45 million children below 

five years of age and 51-74% of our child bearing woman are suffering from anemia, due to 

malnutrition. Malnutrition is directly linked to human resource development, poverty and 

ultimately natural growth. 
Now in twenty century drawn with renewed hope better livelihood for the people for the 

people of this earth. Hence this often discussed at international form on human welfare and 

agriculture range for sustainability and food security and self to the provision of a productive 

and healthy environment to humankind and its future generation. Now there is public become 

conscious about health hazard. They want poison free food and healthy atmosphere to live 

healthy and happily. That’s why the organic food demands in increasing. 

Organic food production system is the only alternative for sustainable healthy food production 

and will provide safe drinking water by regenerating the soil health, environmental health and 

biodiversity. The key factor in regenerating the soil health is to increase the soil biological 

properties. Since the principle of organic farming says “feed the soil not to the plant.” Now a 

days soil become dead due to use of poisonous Agro-chemicals to eradicate the toxic material 
for soil and the fundamental approach to the transition of conventional to natural farming is 

that of controlling soil microorganism that directly affect the growth, health and yield of crops. 

To control soil micro organism ecologically, it is important to know what effect or influence a 

special organism or mixed culture of micro organism has on the growth and health of a 

particular crop. 

 

Effective microorganisms 

The first concept of Effective Microorganisms (EM) was developed by Professor Teruo Higa 

(Higa, 1991; Higa and Wididana, 1991a) [12]. EM consists of mixed cultures of beneficial 

micro-organisms such as photosynthetic bacteria (e.g., Rhodopseudomonas palustris, 

Rhodobacter sphaeroides), lactobacilli (e.g., Lactobacillus plantarum, L. casei, and 

Streptococcus lactis), yeasts (e.g., Saccharomyces spp.), and Actinomycetes (Streptomyces 
spp.; Javid, 2010). Condor et al., (2007) [6] described these micro organisms as follows:  
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a) Photosynthetic bacteria  

Photosynthetic bacteria are specific types of bacteria that 

contain light absorbing pigments and they are also capable to 

convert light energy into chemical energy. oxygenic 

photosynthetic bacteria contain lower-harvesting pigments, 
soak up carbon dioxide, and release oxygen Whereas 

Anoxygenic photosynthetic microorganism consume carbon 

dioxide but do not release oxygen. Photosynthetic bacteria are 

currently being used in diverse applications which consist of 

water purification, bio-fertilizers, animal feed and 

bioremediation of chemicals among many others. They are 

used inside the remedy the of polluted water since they can 

develop and utilize toxic materials such as H2S or H2S203. 

photosynthetic bacteria facilities to improve soil physical 

properties by means of adding different EM. For example, 

stages of vesicular-arbuscular mycorrhiza (VAM) in the 

rhizosphere were increased due to the availability of 
nitrogenous compounds (amino acids) to be used as substrates 

after secretion by photosynthetic bacteria (Condor et al., 

2007) [6]. VAM enhance the solubility of phosphates in soils. 

  

b) Lactic acid bacteria 

Lactic acid and bacteria produce lactic acid from sugars. 

Lactobacillus is a beneficial bacterium that allows sterilize 

soil and take away byproducts which could increase and 

create a damaging environment. Lactobacillus helps to 

decomposition and disease suppression. The bacterial cycle is 

responsible for regulating the balance of composition in soil, 
to inspire existence by increasing the formation of humus. 

Lactobacillus also performs as a growth regulator for fungi, 

yeast and aerobic bacteria (Bonnie Grant, 2017). Lactic acid 

acts to sterilize soils and suppress harmful microorganisms, as 

well as growing the decomposition of organic matter (Condor 

et al., 2007) [6]. Lactic acid bacteria enhance the breakdown of 

organic matter inclusive of lignin and cellulose, and ferment 

these materials greater rapidly.  

 

c) Actinomycetes 

They play important roles in the rotation of organic matter 

and inhibit the growth of several plant pathogens in the 
rhizosphere. They produced many extracellular enzymes 

which can be conductive to crop production. The main 

contribution in organic buffering of soils, biological control of 

soil environments by nitrogen fixation and degradation of 

high molecular weight compounds like hydrocarbons in the 

polluted soils are tremendous traits of actinomycetes. Besides 

this, they are known to improve the availability of nutrients, 

minerals, enhance the production of metabolites and promote 

plant growth regulators (Bhatti, 2017) [2]. Actinomycetes can 

co-exist with photosynthetic bacteria. Actinomycetes and 

photosynthetic bacteria both can act synergistically to 
enhance the quality of the soil environment by increasing the 

anti-microbial activity of the soil (Condor et al., 2007) [6] 

 

Role of EM in crop production 

There are numerous advantage to using effective micro-

organisms in agriculture (Urmi and sariah, 2006) [40]. Plants 

might be grow particularly nicely in soils inhabited and 

dominated via these effective micro-organisms (Sun et al., 

2014) [37]. Crop productivity and quality increased by using 

Effective microorganisms (Cortez et al., 2000) [7]. The 

population of useful micro-organisms in the soil is likewise 

improved helping to control of soil diseases through 
competitive exclusion (Postmablaauw et al., 2006) [29]. EM 

were mostly used in agriculture (Sangakkara, 2012a) [34]. EM 

helps to reduced the time for preparation of bio-fertilizer 

when its applied directly in the soil with organic matter 

composts. Organic matters when composed with EM released 

more number of nutrients and also increase more 

advantageous photosynthesis and protein synthetic activity. 
Sangakkara, 2012 [33] reported that more soil and plant 

resistance to water stress, higher rates of mineralisation of 

carbon, improved soil properties, and better penetration of 

plants roots following the application of EM. EM also helps 

to increase plant growth and reduced the population of insect 

and pests. (Sangakkara, 2012) [33]. Research has also proven 

that inoculation of soil/plant ecosystems with cultures of EM 

can enhance soil quality and soil health. In some soils, a 

single inoculation of EM may additionally be sufficient to 

provide the preferred results, even as in other soils even 

repeated applications of EM appear to be ineffective. 

Repeated applications, especially during the first cropping 
season, can facilitate earlier establishment of the introduced 

EM (Higa and Parr, 1994) [11]. EM significantly increased 

grain yield by 24 per cent and 46 per cent in farmyard manure 

and NPK fertilizers amendments, respectively in mung bean 

(Javaid and Bajwa, 2011) [17]. Cheng and Yingchum, 2013 

concluded that long-term application of effective 

microorganisms compost could affect soil nematode 

community structure, wheat biomass and grain yield. 

D.I.Khan, (2009-10) reported that EM+ Pressmud 

combination significantly improved soil physical and 

chemical properties as well as spinach growth. Some soil 
microbes performed as bio inoculants for supplying nutrients 

and stimulating plant growth and rhizospheric microbes are 

known for the synthesis of plant growth porometers, 

siderophores and antibiotics as well as aiding phosphorous 

uptake. EM applied in combination with compost increased 

wheat yield (Hu and Qi, 2013) [14]. 

 

Beneficial effect of EM in crop quality  

EM increased yields of sweet potato, especially in the dry 

season when the number of tubers, and bulking rates were 

generally lower (Sangakkara). In NPK amended soil, the 

application of EM enhanced NPK nutrition markedly only at a 
later growth stage (Javaid and Bajwa, 2011) [17]. 

 

Beneficial effect of EM in plant protection 

EM is a microbial inoculant that works as a bio-control degree 

in suppressing and/or controlling pests via the advent of 

useful microorganisms to soils and plants life. Pests and 

pathogens are suppressed or controlled via natural strategies 

by way of enhancing the competitive and antagonistic 

activities of the microorganisms in the EM inoculants (TNAU 

agri portal). Studies have shown that the use of effective 

microorganisms in agricultural soil suppress soil-borne 
pathogens (Singh et al., 2003) [35]. Introduction of a 

population of useful bacteria (EM) within the soil have a 

supporting impact in decreasing soil associated 

microbiological diseases. The inoculation of EM 

stimulates “Rotation effect”, an incidence that comes due to 

regeneration of useful organisms and removal of pathogenic 

bacteria. Effective microorganisms helps to reduction of 

pathogenic microorganisms through inoculation will deplete 

the available resources within the soil due to starvation (Johan 

and Jesper, 2005) [18]. Combination of EM and ‘Bokashi is 

performed better to reduce the incidence of soft rot disease on 

cabbage plants (Escano, 1996) [10].  
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Role of EM in soil 

Now a day’s chemical fertilizers and pesticides used mostly in 

the field. But its degraded soil quality. EM can used as a 

alternative of chemical fertilizers. EM facilitates to enhance 

soil quality with the aid of fixing atmospheric nitrogen. Levai 
(2006) [23] mention that improvement in soil fertility has 

positive effect on plant growth, flowering, fruit development 

and ripening in crops. Growth and development of crops are 

mainly depends on nature of soil, mainly soil microflora. i.e., 

the rhizosphere. So if we want to overcome the limitations of 

conventional agricultural technologies we should first try to 

control soil microorganisms. This specific guideline is in 

reinforced because the evolution of most styles of life on this 

planet and their environments are sustained through 

microorganisms. It is essential to develop improved variety 

with improve genetic quality and with higher level of 

environmental competitiveness to significantly increase food 
production. Effective micro-organisms will increase nutrient 

availability in the soil for plants which will reduce the need 

for constant fertilization and cost of cultivation (Daniel et al., 

1992) [8]. Vide et al., 2017 [40], concluded that when bacterial 

isolates are used in combination they perform better in 

comparison to their individual use and these isolates 34 

percent and 52.4 percent increase the mean Fe concentration 

in grain and straw over none inoculated control significantly 

and also increase the total Fe uptake in comparison to none 

inoculated controls. In FYM amended soil effective micro-

organisms application markedly enhance plant nutrition at 
later growth stage of mung bean crop (Javaid and Bajwa, 

2011) [17]. EM inoculation to the soil can improve the quality 

of soil, plant growth and yield (Han et al., 2006). EM used in 

many cropss to enhance soil fertility, increase crop 

productivity, and control plant diseases (Ndona et al, 2011; 

Rezende et al., 2008; Javid et al., 2011, Hu et al., 2013; 

Roberti et al., 2015; Talaat et al., 2015, Pierce et al., 2016; 

Shin et al., 2017) [25, 30, 17, 13, 31, 37, 28, 34]. 

Hussain et al., 1999 [15] found an increase in wheat and rice 

grain yield when effective microorganism”s application was 

carried out in combination with farmyard manure and mineral 

NPK. Jusoh et al., 2013 [20] reported that compost applied 
with effective micro-organism has more N,P and K content 

compared to compost without effective micro-organism. 

Composting being one of the most attractive on account of its 

how environmental impact and cost effective also 

(Bustamante et al., 2008; Canet et al., 2008 and Lu et al., 

2009) [3, 5, 24] as well as its capacity for generation a valuable 

product used for increasing soil fertility (Weber et al., 2007 

and Perez-Murcia et al., 2005) [27] 

Addition of EM together with organic manures is thought to 

be an effective technique for stimulating supply and release of 

plant nutrients. Studies have shown that inoculating agro-
ecosystems with EM can improve soil and crop quality (Higa 

and Parr; 1994; Hussain et al., 1999) [11, 15]. According to 

Khaliq, Kaleem and Hussain (2006), application of organic 

materials or EM alone did not significantly increase yield. 

However, their integrated use resulted in a 44% increase in 

yield over the control. Application of EM with mineral 

fertilizer in this case resulted in a slight increase in yield 

(14%) over the mineral fertilizer alone, demonstrating that 

EM is more effective when applied with Organic manures. 

The relatively low response of mineral fertilizer compared to 

EM application was due to the fact that EM is made up of 

different microorganisms which can respond well only in the 
presence of sufficient organic matter. 

Aryal, Xu and Fujita (2003) [1] showed that Rhizobia and 

arbuscular mycorrhizai (AM) inoculation of bean plants 

significantly increased pod yield in plots with organic matter 

supplements compared to chemically treated plots. The 

relative effects of EM were further observed in plant leaf N 
concentration where its co-application with organic materials 

increased leaf N concentration by 38% relative to the control 

compared to 16% increase due to organic materials 

application alone (Khaliq et al., 2006) [22]. EM enhances the 

degradation and stimulates mineralization of organic 

materials, releasing plant nutrients into the soil (Hussain et 

al., 1999) [15].  

Effective microorganism enhances the activities of beneficial 

microorganisms, for which fix atmospheric nitrogen and 

accelerate phosphorus and zinc uptake from soil thereby 

supplementing the use of chemical fertilizer and pesticides. 

The accountable use of indigenous microorganisms to get 
economic, social and environmental benefits is inherently 

attractive and determines a amazing evolution of research 

from conventional technologies to trendy techniques to offer 

an efficient way to defend surrounding and new strategies of 

environmental monitoring (Cai et al. 2013) [4]. Combined 

Application of EM associated with organic wastes is reported 

to enhance soil organic matter content through humification 

of sparking organic materials; which then leads to advanced 

soil fitness and enhance microbial activities (Valarini et al., 

2003) [41]. 

 

Conclusion 

Effective microorganisms have the potential to enhance the 

growth and productivity of crops. These microorganisms can 

be particularly effective when applied to soils along with 

organic amendment. Its also helps to improve the soil health 

and provides multiple ecosystem services. 
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