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Abstract 
 

Composting is one of the important and economical method of recycling organic waste. Composting process involve a number of mi-

crobes. Composting have several benefits, it improves manure handling , possible saleable product , improves land application, weed 

seed and pathogen destruction by high temperature in compost pile,  minimum risk of different pollution problems,  perfect soil condi-

tioner. Composting is a process in which biological breakdown of organic waste under different controlled conditions takes place. 
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1. Introduction 

Composting is a process converting the bio-chemical organic mat-

ter into humus (Lignoproteins) by the help of mesophilic and 

thermophilic organisms. A composting process seeks to connect 

the natural forces of decomposition to safe the conversion of or-

ganic waste into organic fertilizer. There are two main groups of 

organisms which decompose organic matter.  

a. Anaerobic bacteria which perform their work in the absence of 

oxygen. 

b. Aerobic bacteria which perform their work in the presence of 

oxygen.  

Plant nutrients are very important for the development of crops 

and hygienic food for the increasing population of world. Plant 

nutrients are major and important component of sustainable agri-

culture (Ryckeboer et al., 2003). Bio fertilizer made by compost-

ing process has been identified as an alternative to chemical ferti-

lizer to enhance soil fertility and crop production (Michael et al., 

1995). There is large number of genetic heterogeneity in microbes. 

Studying the microbial variety in the environment is the inability 

to get many of microbes in culture (Sait et al., 2002). 

The main characteristics of anaerobic composting are the process 

is a lengthy one extending over a period of 4 to 12 months. It is a 

low temperature process and the destruction of pathogens is not 

fully accomplished. The gaseous products of reduction like me-

thane, hydrogen sulphide produce offensive odors. Nutrients are 

lost (Saet et al., 2001).  Nutrients are lost. Aerobic composting is 

characterized by rapid decomposition normally completed within 

8-10 weeks. During this period high temperatures are attained 

leading to speedy destruction of pathogens, insect eggs and weed 

seeds. These materials also produce an unpleasant smell during 

degradation (Golabi et al., 2003). Production of foul smelling 

gases like methane, hydrogen sulphide is minimized. Nutrients are 

fairly preserved. In order to accelerate and control the aerobic 

composting a specially formulated biological inoculum is used to 

treat the organic waste, which is the key element in aerobic com-

posting. Time of composting process depends on C: N, aeration, 

particle size, moisture content and temperature (Dees and Ghiorse, 

2001). 

 

2. Factors affecting the composting process 

There are many important parameters that need to be check during 

the process of composting to get the good quality of compost and 

for early maturation. These parameters include porosity, tempera-

ture, oxygen, C: N, Moisture content, windrow weight, pH, EC 

and CEC (Wakchaure et al., 2013) 

The following factors affect the rate of successful composting. 

Moisture content 

Moisture content of the waste should be between 50-55%. Lesser 

moisture will lead to mortality of microbes. Whereas more mois-

ture will lead to anaerobic conditions making the inoculated mi-

crobes ineffective in the process of composting and emission of 

greenhouse gases with foul smell. The high amount of moisture 

content above than 75% is not beneficial for compost pile as it 

decreases the temperature of the pile by cooling it and decrease 

the production of microbial activity and biomass (Tiquia et al., 

1996). 

3. Temperature 

Pace et al., (1995) reported that the composting of organic waste 

taking place between two temperature profiles, one is thermophilic 

and the second is mesophilic. The start of decomposition takes 

place in thermophilic environment. The exothermic biological 

activities of aerobic bacteria temperature rise to 65-70°C within a 

couple of days. This temperature has to be maintained throughout 

the biological cycle. Hassen et al., (2001) reported that the tem-

perature of the compost windrow is thermophilic and it decreases 

as the bacterial count decreases in the windrow. 

4. Proper aeration 

Since aerobic bacteria are used in the biological process, proper 

aeration is required to ensure availability of oxygen is very im-

portant. Regular turning of the heaps will provide adequate aera-

tion. . To provide the proper aeration, turning of windrows is im-

portant. (Ghao et al., 2010; Pace et al., 1995) reported that the 
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large amount of oxygen should be provided at the start to initiate 

the aerobic composting 

5. Carbon & nitrogen ratio (CN ratio) 

CN Ratio should be maintained below 50 for speedy composting. 

If it is high, the decomposition process will be slow. If CN Ratio 

is very high, Nitrogenous material like cow-dung may have to be 

added to bring down CN Ratio to the desired level. At the end of 

biological process, CN Ratio should come down below 15. Ka-

vitha and Sabramarian, (2007) reported that the optimum C: N at 

the start of composting process should be below 30:1 and at the 

end it should be decreased to 20:1. 

6. Importance of close monttoring 

Mechanical screening follows the biological process. The screen-

ing system will, be screening whatever is fed on the basis of size 

and specific gravity. The texture and quality of the end product as 

well as recovery percentage solely depend on competition and 

perfection of the biological process. Hence, it is very important to 

closely monitor the biological process, so as to have maximum 

output of desired quality. Screening system will not be able to 

correct and cover up omissions in the biological process to im-

prove recovery process and quality. Hence biological process is 

the critical element in this technology, and has to be clearly under-

stood, closely monitored and optimally controlled. Properly 

trained and fully devoted team should be engaged for windrow 

management. Success of the project wholly depends upon perfect 

windrow management. 

Biological activity is a batch process. Hence micro level monitor-

ing of each batch is very essential to find out abnormality if any 

and to take remedial action soon on observation. In this case each 

day’s arrival is to be considered as a batch. Such batch should be 

given a code for reference. It would be better to use date and 

month to form the reference code for easy recognition. For exam-

ple, the batch formed on 1St January may be christened as JAN-1. 

The most important format in this SOP is for keeping the case 

history of each hatch from date of arrival through biological cycle 

till first screening. (EIA, 2011) This format is annexed at ‘D’ 

The following factors are to be closely monitored: 

Quality and quantity of incoming garbage 

Treatment with inoculum 

Windrow formation 

Moisture level 

Leachate formation 

Temperature timely turning 

Maturity house keeping 

7. Incoming garbage quality 

The composition of incoming garbage is very important. If organic 

fraction in the incoming garbage is less, naturally recovery of the 

end product will also be very less. Hence, quality of incoming 

garbage will have to be periodically inspected and monitored. 

Garbage coming from different sources will be different in com-

position. It should be ensured that garbage generated from vegeta-

ble markets, fish markets, fruit markets etc which is very rich in 

organic content should be brought to the project site regularly. 

Initial survey of the collection methods, routes of transportation, 

and location specific characteristics should be done and mapped. 

This data should be updated periodically every year. Composition 

of garbage at different localities could also be analyzed so that 

qualitative grading can be done for various collection points (EIA, 

2011). 

8. Defining waste composition 

Collect a representative sample of garbage not less than 200 kg 

total in a sampling day about 10 kilograms from each randomly 

selected incoming truckloads and spread the sample on the floor. 

Sort the garbage manually into different component like wet vege-

table and food waste, garden pruning, hard wooden material, dry 

leaves, fibrous material, paper, plastic, rubber, glass, metal, and 

other non-degradable items. 

Weigh each component separately and calculate the percentage 

brake down. 

Initially, the exercise should be done one selected day in every 

month for one year to obtain data for seasonality, and thereafter 

one sampling day in every Quarter (e.g. March, June, September, 

December) to confirm whether there is any change in the composi-

tion which was recorded earlier. Efforts should be made to locate 

such sources from where good quality garbage is receivable and 

such sources should be fully tapped (EIA, 2011). 

9. Carbon nitrogen ratio 

Another important factor to be seen is the CN ratio. If the incom-

ing garbage contains more of dry leaves, straw, etc, heavy dose of 

cow dung or any Nitrogen rich organic waste will have to be ap-

plied to make the CN Ratio to the desired level. Otherwise, the 

biological cycle may take longer time than anticipated. 

10. pH value 

The pH value of the degradable fractions should also be ascer-

tained. It should be in the range 6 to 8; otherwise biological activi-

ty will be considerably slowed down. If pH is more than 8, it sug-

gests that municipal authorities are using lime or bleaching pow-

der at the collection/storage points. This practice should be dis-

couraged as it detrimentally affects the biological process. They 

should be advised to use SANITREAT and or HERBOCEL in-

stead, to control bad odor and flies. 

11. Corrective action 

If the organic content of a truckload incoming to dumping site is 

suspected to be low (say less than 40%), that shipment should be 

rejected and sent direct to the MB dumping site. For improving 

the CN Ratio, cow dung or poultry manure etc can be added, de-

pending upon availability and affordability. Quantity to be added 

will have to be worked out through trials at site. If quantity of 

leaves, wheat/paddy straw, etc are more and separable without 

much cost and effort, they should be separated and shredded and 

soaked in Cow dung slurry for at least 48 hours and thereafter mix 

with the rest of organic waste while forming windrows. 

12. Quantity of incoming garbage 

Proper assessment of quantity of incoming garbage is very im-

portant from two angles, to estimate adequate dosage of biological 

inoculums for treatment and to estimate and monitor overall re-

covery percentage of the end product. 

13. Conclusion 

Composting is the best way to recycle organic waste. There are 

different factors that affect the process of composting and it can be 

improved by optimizing parameters.  The review of literature has 

revealed many aspects of making organic fertilizer by degrading 

organic waste with addition of microbial inoculums, to decrease 

the time duration of composting process as well as improving 

quality of mature compost various inoculums can be added. Many 
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biological and chemical tests can be performed to check the ma-

turity and stability of compost. The mature compost is safe for the 

plants. It is concluded from this study that the compost is a best 

soil conditioner; it improves the structure of soil and provide bet-

ter nutrients to plants. 
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