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SUMMARY 

               The main objective of this review is to describe the nature of effective microorganisms (EM) and how 

EM influence the growth, yield, quality, and protection of fruit plants. The EM comprise a mixture of live natural 

cultures of microorganisms isolated from fertile soils that are used to improve crop production. This technology 

was developed over 40 years ago by Dr. Tero Higa in Japan. How EM act and interact in the soil-plant 

environment to suppress plant pathogens and disease, to conserve energy, to solubilise soil minerals, to aid the 

balance and ecology of soil microbes, and to improve photosynthetic efficiency and biological nitrogen fixation 

are described here. In 70 per cent of published studies, it was concluded that EM had a positive effect on the 

growth of fruits. Whereas in 30 per cent, they had no significant influence. It is concluded that EM can improve 

the quality and yield of fruits by reducing the incidence of pests and diseases, and by protecting against weeds, 

thereby contributing to sustainable agriculture. 

 

INTRODUCTION 

The primary problem of organic or nature farming is the low yields procured, when compared to that of 

conventional chemical farming systems. The original concept of using EM in crop production, primarily in organic 

systems to overcome the inherent problems such as low productivity. EM is the abbreviation for Effective 

Microorganisms. Effective Microorganism is a combination of useful regenerative micro-organisms that exist 

freely in nature and are not manipulated in any way.  EM considerably improves the quality and fertility of soil 

as well as the growth and quality of crops. Effective Microorganisms are mixed cultures of major microorganisms 

such as photosynthetic bacteria, lactic acid bacteria, and yeasts (Mohan, 2008). Which are capable of co-existing 

with aerobic and anaerobic species of microorganisms. These are applied into soil or plants to increase their 

microbial diversity so as to improve soil health, and the growth, yield and quality of the plants. EM Technology 

is the use of a liquid culture of Effective Microorganisms. EM comes in a liquid form and consists of naturally-

occurring beneficial microorganisms. EM is now produced in many countries and uses the strains of the 

appropriate microorganisms that occur naturally to the region. Photosynthetic bacteria is the major components 

of EM and are reported to work synergistically with other microorganisms to support the nutritional requirements 

of plants and also helps to reduce the incidence of pathogenic microorganisms (Condor et al., 2007). 

Lactic acid bacteria produce lactic acid from sugars. Lactic acid suppress harmful microorganisms, as 

well as helps to increase the decomposition of organic matter (Condor et al., 2007). It enhance the breakdown of 

organic matter such as lignin and cellulose, and ferment these materials more rapidly. Lactic acid bacteria have 

the ability to suppress the growth of Fusarium ssp., and other harmful microorganisms that cause diseases during 

continuous cropping. Under suitable conditions, Fusarium spp. tends to increase harmful nematodes. Nematodes 

gradually disappeared as lactic acid bacteria suppressed the growth of Fusarium (Condor et al., 2007). Yeasts 

synthesise anti-microbial substances that also promote plant growth from amino acids and sugars secreted by 

photosynthetic bacteria, organic matter and plant roots. Bio-active substances such as photohormones and 

enzymes, produced by yeasts, can promote active cell and root division. These secretions also provide useful 

substrates for EM such as lactic acid bacteria and actinomycetes (Condor et al., 2007).  

   Beneficial Yeasts synthesize antimicrobial and other useful substances required for cellular growth from 

amino acids and sugars secreted by photosynthetic bacteria, organic matter and other microorganisms. The 

bioactive substances such as hormones and enzymes produced by yeasts promote active cell division. These 

secretions are also useful substrates for effective microbes such as lactic acid bacteria and actinomycetes. 

Actinomycetes has a structure intermediate between bacteria and fungi, produce anti-microbial substances from 

the amino acids secreted by photosynthetic bacteria and from soil organic matter. These substances can suppress 

harmful fungi and bacteria. Actinomycetes can co-exist with photosynthetic bacteria. Thus, both can act 

synergistically to enhance the quality of the soil environment by increasing the anti-microbial activity of the soil 
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(Condor et al., 2007). This review focus to illustrate the nature of EM and to describe how EM can influence the 

growth, yield, quality, and protection of major fruit crops. 

 

General Overview:  

History of EM technology 

 In 1982 Dr. Higa at the University of Ryukyus, Okinawa Japan, discovered on the basis of historical 

significance of a specific group of naturally occurring beneficial microorganisms with an amazing ability to 

revive, restore, and preserve. He named this group E.M. (Effective microorganisms). In India production of EM 

started in November 2000 in a modest factory Maple Organics devoted to propagating EM technology all over. 

In India, has got exclusive rights to manufacture and market EM Technology based products for Agriculture, 

Horticulture, Floriculture, Animal Husbandry, Aquaculture, Solid waste management and waste water treatment. 

Maple Orgotech (I) Ltd. is manufacturing and propagating EM in India under agreement with EMRO, Japan. It is 

a consortium of different strains of beneficial and effective microorganisms, both aerobic and anaerobic in nature. 

It is processed by EMRO personnel under strict quality standard in Maple Orgotech Kolkata. These organisms 

are collected from the natural environment and not imported, exotic or genetically engineered.                                                                                                                                                                

EM consists of 80 different kinds of effective, disease-suppressing micro-organisms. Each of these 

effective micro-organisms has a specific task. In addition, these micro-organisms enhance each other's working. 

The micro-organisms naturally exist and are not modified or manipulated in any way and are cultured according 

to a specific method. Some of which are known to produce bioactive substances such as vitamins, hormones, 

enzymes, antioxidants and antibiotics that can directly, or indirectly enhance plant growth and 

protection. Agriculture practiced with Effective microorganism technology follows five principles.  

The principles are as follows: 

 Production of safe and nutritious food for better health. 

 Improves economic and holistic benefits to both producers (farmers) and consumers. 

 Sustainability and ease of practice by every person. 

 Conservation of the environment.  

 Production of sufficient food of high quality for the increasing populations. 

Framing with EM technology is a way that harmonizes with nature. Hence, it is a living process that blends 

all components of agricultural ecosystems to provide healthy food to all living beings, while maintaining 

the sustainability. 

 

Properties of Effective microorganisms 

Effective Microorganism (EM) does not contain any set of microbes it has only a combination of 

specially selected microorganisms which are capable of producing multiple benefits. In our surrounding we have 

many useful microbes but we don’t know the activity of those effective organisms so, one could able to detect 

many kinds of microorganisms that are seen in our natural ecosystems. The Effective microorganisms are  

 Naturally available 

 Not genetically modified 

 Environmentally friendly 

 Display co-existence and co-prosperity 

In general there are three types of microorganisms: 

 Decomposing/degenerative microorganisms 

 Opportunistic/neutral microorganisms 

 Constructive/regenerative microorganisms 

EM (Effective Microorganisms) belongs to the regenerative category. They can prevent decomposition in any 

type of substance and thus maintain the health of both living organisms and the environment. Degenerative 

microorganisms behave in a manner that is diametrically opposite to that of the regenerative group. 

Table 1. Functions of beneficial and harmful soil microorganisms that affect soil quality, crop production and 

plant health (Higa and Parr, 1994)  
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Beneficial Effects Harmful Effects 

 Decomposition of organic wastes and residues  Induction of plant diseases 

 Recycling and increased availability of plant nutrients  Stimulation of soil-borne pathogens 

 Production of antibiotics and other bioactive compounds  Immobilisation of plant nutrients 

 Complexing heavy metals to limit plant uptake  Inhibition of seed germination 

 Production of polysaccharides to improve soil aggregation  Inhibition of plant growth and development 

 Fixing of atmospheric nitrogen  Production of phytotoxic substances 

 Suppression of soil-borne pathogens  

 Degradation of toxic compounds including pesticides  

 Production of simple organic molecules for plant uptake   

 Solubilisation of insoluble sources of mineral nutrients  

 

EM in fruit crop production: 

Banana: 

Many investigations have revealed the beneficial effects of EM in many fruit crops production. The 

application of EM + organic manures increased the productivity of banana crop. Banana fruit produced had 

increased number of hands and improvement of the yield increased by 15% compared to control (Ahmad et al., 

2011). EM + Bokashi have reduced the burrowing nematode (Radopholis similis) and sigatoka disease problem 

and improved the quality of banana fruit (Tabora et al., 2005). Application of EM 1 at 400ml and Yeast at the 0.4 

per cent concentration gave highest total sugars (17.0%), reducing sugars (9.0%), total acidity (0.020%) compared 

to control  because  beneficial application of yeast on fruiting of Williams banana plants might be ascribed to its 

higher content of IAA, cytokinin, proteins, amino acids, fats, minerals, nucleic acid, glutathione, lecithine, 

enzymes, co enzymes (Rahman et al. 2015). 

 

Grapes: 

The application of EM treatment had a significant impact on the reduction of polyphenols especially 

tannic acid compounds in grape cultivar ‘Cabernet’ (Belal et al., 2015). Effective microorganisms 25 ml/lt  gave 

the best results with regard to berries colouration, yield and quality of the ‘Flame Seedless’ grapes (Ahmad et al., 

2015). Replacement of 25 per cent of inorganic N partially by using humic or fulvic acid and EM each at 25 

ml/vine/year and application of amino acids at 0.1 per cent was very effective in enhancing growth aspects, vine 

nutritional status, berries colouration, yield and quality of the berries relative to the application of N as 100 per 

cent inorganic in flame seedless (Ahmed et al., 2017). 

 

Datepalm: 

EM when applied at 60 ml/palm gave the best results in yield and fruit quality of "Bartamuda" date palm 

(Osman et al., 2011) also the EM application improved growth, yield and fruit quality of date palm cultivars 

"Sewy", "Zaghloul" and "Hayany" (El-Khawaga, 2013). Yeast is essential for the synthesis of amino lenulinic 

acid and protoprophyrin the precursor of chlorophylls and in activating photosynthesis through enhancing the 

release of CO2. The enhancement effect of potassium sulphate on alleviating the adverse effect of salinity may be 

attributed to that potassium reduces the excess uptake of ions such as sodium under saline stress. Moreover, 

potassium plays an essential role in photosynthesis and osmoregulation and it activates the enzymes involved in 

sugar biosynthesis and helps in translocation of sugars which reflected on yield and increase fruit weight of 

datepalm (Salama et al., 2014). 

 

Apple: 

Effective Microorganisms improved fruit quality of Fuji apple in terms of the proportion of sugars, 

fructose, glucose, and sucrose in the fruit (Seoong won, 2010). EM increased the vegetative growth, fruit yield, 

leaf mineral content and quality of Anna apple trees (Mohamed et al., 2007). EM contributed to the increase of 
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mass and assimilative leaf surface area of apple-tree rootstocks. The application of the mixture of EM-A and EM-

5 preparations increased total leaf surface area by 152 cm2 in comparison with the combination of not sprayed 

rootstocks. Application of EM preparations had a positive effect on the growth of root system and the above-

ground parts of M.9 rootstocks (Zydlik  and Zydlik, 2011). 

 

Mango: 

In ‘Sukkary’ Mango trees use of 0.3% EM was very effective to improving fruit set, yield, total soluble 

solids (T.S.S.), total sugar, decrease fruit drop (Sheren, 2004) and EM increased amount of plant growth, number 

of leaf, leaf area, fresh and dry weight, N, K and P in leaves (Shokha, 2013). 

 

Apricot: 
The treatments 1 and 2 ml/100ml EM1 significantly increased stem diameter for Kaisy, Labeeb-1 and 

Baia as compared with other treatments, while the organic  biofertilizer treatment with Acadian have middle 

increased among EM1 treatments and untreated seedling (Janabi et al., 2016). 

 

Citrus: 

EM presents similar effect of gibberlic acid, embryo acts as a heterotropic organism it helps in activating 

some alpha amylase enzymes, sugars, during germination thus it helps in increasing seed germination and vigor 

of seeds, the probability of seedlings survival increases with EM seed treatment. The growth and survival of citric 

seedlings treated with EM were superior to the control (Tokeshi and Chagas, 2013). 

 

Strawberry: 

The EM preparation effectively reduced the occurrence of strawberry red-leaf spot (Diplocarpon 

earliana) and white-leaf spot (Mycosphaerella fragariae) and to a lesser extent – the powdery mildew on the 

fruits (Botrytis cinerea). The EM preparation, showed the best effects when plants were sprayed with the mixture 

of two forms EM-A and EM-5 and the EM-5 preparation enriched with the onion extract. In combination with 

their application the plants had a high diameter increment of the collar root, the highest weight of the root system 

and a high average mass of the fruits. No significant influence of different forms of Effective Microorganisms on 

the quality parameters of the fruits was shown (Zydlik and Zydlik, 2016). 

 

CONCLUSION 

Organic farming is gaining importance in recent years for production of fruits. Organic farming includes 

using native beneficial microorganisms and soil amendments through cultures of microorganisms for enhancing 

the uptake of nutrients and improve the soil fertility and productivity. Effective microorganism is one of the 

solutions used as an alternative way in organic farming to overcome problems of low productivity and decreased 

soil fertility by production of amino acids, enzymes and other beneficial hormones necessary for plant growth. 

This technique can be effectively used for sustainable farming system in days to come. 
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