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ABSTRACT 
The huge quantity of waste generated from industries pose a major problem of proper and adequate treatment. Many 

methods have been discovered for proper waste management so as to convert waste into reusable by-products. This research 

highlights the use of one of the simple and easy methods-Effective Microorganism (EM) Technology. Here, microorganisms 

from natural sources are used to convert different types of wood residues from a large wood industrial complex into a 

reusable form. It has a desirable effect of increase in nitrogen (N), phosphorus (P) and potassium (K) contents of wood 

wastes. Based on the results obtained in the present study, it was concluded that by the use of EM technology, wood wastes 

can be converted into a valuable product, compost within a short period of 40 days. 
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INTRODUCTION 

One of the major problems facing wood-based panel 

industries throughout the world is the treatment, 

disposal and/or recycling of the wood wastes and 

residues. Generally the waste from a wood industry 

consists of biodegradable materials. At present, there 

are a number of methods being used to dispose of the 

solid wastes including the wood wastes and it 

requires the selection of the correct method focusing 

on efficient and environmentally safe disposal. New 

technologies are being added to assist the organic 

solid waste treatment, conforming to strict 

environmental regulations. One of those new 

technologies being proposed recently is the use of 

effective microorganisms (EM). 

The technology of EM was developed during the 

1970s at the University of Ryukus, Okinawa, Japan. 

EMs have a number of applications including 

agriculture, livestock, gardening and landscaping, 

composting, bioremediation, cleaning septic tanks, 

algal control and household uses.      (Higa & 

Chinen,1998) It is a mixture of groups of organisms 

that has a reviving action on humans, animals and the 

natural environment (Higa,1991 and Higa, T.1995) 

and has also been described as a multi-culture of 

coexisting anaerobic and aerobic beneficial 

microorganisms. The major microbes contained in 

EM include: 

• Lactic acid bacteria - Lactobacillus plantarum, 

L. casei , Streptococcus lactis. 

• Photosynthetic bacteria - Rhodopseudomonas 

palustrus, Rhodobacter spaeroides. 

• Yeasts - Saccharomyces cerevisiae, Candida 

utilis. 

• Acitinomycetes - Streptomyces albur, S. 

griseus. 

• Fermenting fungi - Aspergillus oryzae, Mucor 

hiemalis. (Diver 2001) 

They contain various organic acids due to the 

presence of lactic acid bacteria, which is a strong 

sterilizing compound and suppresses harmful 

microorganisms and enhances decomposition of 

organic matter. Also they have the ability to suppress 

disease inducing microorganisms such as Fusarium, 

which occur in continuous cropping programs. 

MATERIALS AND METHODS 

Samples 

The samples and their quantity taken for composting, 

collected from The Western India Plywoods Ltd 

campus are shown in table.1 
Table.1: Wood wastes and quantity used for composting 

 
EM activation 

The commercially available EM in dormant state 

required activation before application. Activation 

involved the addition of 20 liters of water and 2 

kilograms of jaggery (pure cane sugar) to 1 liter of 

dormant EM. Stored the container away from direct 

sunlight at ambient temperatures for 10 days. 

Released the gas everyday until fermentation 

completed. During the period of activation, a white 

layer of Actinomycetes formed on the top of the 

solution accompanied by a pleasant smell. The pH of 

the EM was noted as below 4.0. 

Composting experiments 

Mixed 50 liters water and 1 liter activated EM in a 

plastic bucket and about 10 liters were sprayed on the 

clean 3 x 1 meter composting site. A 15 cm. thick 

base layer containing cow dung slurry was spread 

over the site and the activated EM was sprayed over 

this layer. A second layer of wood waste, about 30 

cm. thick, was spread over the previous and also 

sprayed with the EM solution. This layering process 

was repeated with different wastes to a height of 

about 100 cm. The stack was completed with a final 

layer of 5 cm. of green leaves. The entire unit was 

kept moist by spraying it with activated EM solution 

at regular intervals. After about 40 days the volume 

of bed had dropped substantially and a white mold 

appeared on the surface of the heap. At this point, the 

finished compost was collected and sieved. The 

compost were analyzed for pH, nitrogen (N), 

phosphorous (P), and potassium (K)and Organic 

Carbon (OC). 

RESULTS AND DISCUSSION 

The nutrients of the fresh waste and the compost are 

presented in Tables 2. 
Table .2: Nutrients and pH of fresh waste and compost 

 
Some of the important observations during the 

composting period are summarized below:  
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• The nitrogen content increased in the 

process of composting 

• Organic carbon content of the wastes 

decreased during composting indicating a 

higher mineralization of organic matter. 

• The carbon and nitrogen (C: N) ratio 

provided an indication of the degree of 

decomposition. The C:N ratio of the wastes 

was higher before composting than after. 

Enhanced organic matter decomposition in 

the presence of effective microorganisms 

results in lowering the C: N ratio. 

• EM controls the foul smell and the process 

is free of odors.  

• A shift in pH from the initial condition 

toward an acidic condition.  

The occurrence of acidic conditions may be attributed 

to the bioconversion of the organic material into 

various intermediate types of organic acid and higher 

mineralization of the nitrogen and phosphorous into 

nitrites/nitrates and orthophosphate respectively. 

This research work showed that wood wastes and 

residues provided a suitable environment for the 

effective microorganisms (EM) to grow and multiply 

and produced a higher quality of compost. 
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