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Abstract 

Vermicomposting is a proper process for stabilization of organic waste particularly household waste. The aim of 

this study is the chemical and physical analysis of vermicomposting characteristics which derived from household’s food 

waste. For conducting this study, first a plastic tank for producing vermicompost was made and then by the primary media, 

soft soil, composting waste and Eisenia foetida worm the loading of it was  started and after 30 to 90 days the sampling have 

done. In these samples the total carbon, total nitrogen, phosphorous percent, electrical conductivity and moisture parameters 

were evaluated. The results showed that the percentages of organic matter, ash, total carbon, total nitrogen, the ratio of 

carbon to nitrogen, phosphorous, electrical conductivity, moisture and the pH of the mature compost (90 days) respectively 

they are 42±2.8, 53±0.17, 22±0.17, 1.12±0.003, 20±0.25, 2.8±0.26%, 12000±200 µs/cm, 56±5.5 and 8.3±0.2% all the 

evaluated parameters were consisted with the standards. Based on the obtained results, it could be concluded that the house 

and restaurant’s owners by using simple and local procedure could produce high quality vermicompost which would 

consistent with the standards and they could help the integrated municipal solid waste management environmentally and 

economically and also could cause the significant reduction of food waste at the source of it.  
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Introduction 

According to the environment, the waste disposal 

is an issue which attract a lot of attention to itself in the 

world during recent years. In Iran because of the economic 

issues and lack of technology and facilities the municipal 

waste were disposed by an improper and unsafe method 

and they were accumulated around the city. This issue 

caused a lot of environmental and economic problems 

(Yousefi et al., 1993). The researchers were looking for the 

most appropriate solution which is the production of 

compost from organic waste and they would succeeded to 

reduce the adverse effect of it for environment and also 
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control and management of it (Yousefi et al., 1993). The 

Chinese were the first nation who produced compost in 

past 4000 years. They produced compost from human and 

plants waste material for soil fertility and after that various 

practical experiment and researches have done in relation 

with compost production process by Waksman et al. in 

1926-1941 years, Scott et al. (1935) and Gotas et al. (1950-

1952). The researches and operation in this field have done 

and progress in a way that the construction of more than 

200 compost plant in a large scale was reported in Europe 

(1975). Also in Esfahan (1970) and then in Tehran (1973) 

the compost plant was built and during recent years in 

Kermanshah, Mashhad, Tabriz, Rasht and Babul the 

similar plants were lunched (Zazouli et al., 2010).  

Numerous methods have existed for compost 

production which among them one of the most important 

method is the use of earth worm from Lumbricidae type 

like Eisenia foetida which used in the compost production 

from organic waste and called vermicompost (Asgharnia, 

2003; Abrahimi et al., 2009). First Aristotle called the earth 

worms the intestine of the soil and 22 century after that 

Charles Darwin showed that how these worms improved 

the fertility of the soil by rummaging it. Darwin have been 

estimated that in a farm, about 10-18 tons of dry soil were 

passed through worm’s intestines and by this act they bring 

the potassium and phosphorus from lower layers of the soil 

to its surface and a few of their nitrogen production were 

enter the soil too. The worms brought the molds on the 

soil’s surface and break them. On the other hand they 

moved the leaves and organic matter to the lower layer of 

the soil near the leave’s roots (Asgharnia, 2003; Zazouli   

et al., 2010).  

Vermicompost production have done in a small 

scale (small and large cylindrical composting tank, 3 and 4 

chamber tank) and large scale (windrow method, reactor 

system, and tank and media system (Zazouli et al., 2010). 

In various part of the world such as Iran there have been 

numerous reports about the consumption of organic 

residues like sewage’s sludge, ruminant livestock, 

industrial and agricultural waste and by the  Eisenia foetida 

which turning them into the vermicompost in small scale. 

Khalfi et al. (2005) produced vermicompost from sugar 

beet waste, Parvaresh et al. (2005) from municipal 

sewage’s sludge, Alidadi et al. (2007)  from animal’s 

widescreen, Yusefi et al. (2008) from household’s waste, 

have produced vermicompost. Hernandez et al. (1999) used 

the cow manure as a substrate for E. faetida in order to 

produced vermicompost, Domingues et al. (2000) studied 

the vermicompost for analyze and process of the sludge by 

E. andrei for producing vermicompost. The E. faetida have 

done the process of animal’s manure degradation and 

stability with more quality and speed by improving its 

biochemical properties and made them proper for plant’s 

growth (Atiyeh et al., 2000a,b).  

According to the fact that the most portion of the 

solid waste management’s expanse is related to the 

collection and transportation (70-80%) and due to the fact 

that solid waste source reduction is consider as the main 

aim by the house owners and related organization, such as 

municipalities therefore, the waste recycling methods in 

the source of their production (for example turning them to 

the valuable materials) could be discussed as an 

appropriate solution (Tchobanoglous et al., 1993). The 

researches which have done in this field in Iran, were most 

about the use of other waste except household waste (such 

as animal’s manure, industrial and agricultural waste, 

municipal’s sewage sludge) for producing vermicompost 

which is not related to the house owners to make it possible 
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to change the management system of the solid waste. 

Therefore, the aim of this study is to surveying the 

producing of the vermicompost from household perishable 

waste in a small scale by the house owners. 

Materials and Methods 

This study was conducted experimentally. First, 

a plastic cylindrical tank for producing vermicompost by 

the diameter of 54 cm and volume of 30 liters were 

prepared. Numerous rows of holes approximately by the 

diameter of 1cm for aeration and drainage of excess 

moisture was placed in the side of the tank, a layer of the 

rubble (approximately with 5 cm  diameter) was placed and 

then about 15 kg of household organic waste and 

compostable waste were transferred to the tank after the 

crushing. It should be noted that in order to prevent the 

disruption of the vermicompost producing, the 

unacceptable materials for worms should be separated 

(citrus, garlic, onion, meat, dairy products, fish, been etc.). 

After that 50 worms were transferred to the tank and then a 

layer of the primary media of the worm with a little water 

(for humidity) was poured on the waste mixture and 

worms. Finally, a thin layer of soil with an approximate 

thickness of 2.5 cm was placed on top of the primary 

media. For covering the tank a tight cap was used. Every 

few days for material mixing and aeration process, the 

tanks content were turnover. It should be noted that E. 

faetida and their primary media was prepared from Paydar 

agricultural office in Ravansar city. After 30 to 90 days the 

sampling have done from the produced vermicompost for 

observing the changes of the evaluated parameters. Due to 

the E. faetida activity the sampling have done from the 

primary soil. For samples preparations a proper volume (1 

kg) of the produced vermicompost was dried in the 

temperature of 75°C for 24 hrs. After grinding the dried 

samples, crushed it. Finally the crushed samples were used 

for measuring the desirable parameters (the percentage of 

organic matter, ash, pH, total carbon, total nitrogen, 

phosphorous, electrical conductivity and moisture). The 

measuring of each parameters was repeated 5 times. All the 

sampling stage and the methods of experiment have done 

based on the standards (Thompson et al., 2001). 

Comparing the average level of evaluated parameters 

among raw waste, 30 and 90 days vermicompost have done 

by using SPSS ver.16 and by using non-parametric 

Kruskal-Wallis test in a significant level (α=0.05) and 

finally the obtained results presents in tables and 

descriptive graphs and compared with related standards 

(Table 1) (ISIRI, 2011; Pirsaheb et al., 2013). 

Results 

The mean of the evaluated parameters and 

statistical analysis (in term of comparison with standard 

level) in the raw waste and 30 to 90 days vermicomposting 

details were presented in table 2.  Amount of ash, organic 

matter, total carbon, total nitrogen, EC and total 

phosphorus of raw solid waste, 30th day vermicompost and 

90th day vermicompost based on frequency of samples 

provided in figures 1, 2 and 3.  

Discussion 

The results revealed that the quality of the 

mature vermicompost were consistent with the determinant 

standards for evaluated parameters in order to improve soil 

fertility. Parvaresh et al. (2005) in Esfahan reported the 

level of the organic matter, nitrogen, phosphorus, pH and 

the ratio of the carbon to nitrogen in produced 

vermicompost from sewage’s sludge respectively 36.4, 

1.04, 0.112, 7.5 and 22.6%. By comparing the results of the  
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Table 1. WHO standard and ISIRI standard about mature vermicompost 

Parameters (g/100 g) 
Comparison with WHO 

standard 

ISIRIi standard 

Grade 1 Grade 2 

Organic matter 40 to 50 Min: 35 Min: 25 

Ash 50 to 55 Max: 50 Max: 50 

Total C 8 to 50 Min: 25 Min: 15 

Total N 2 to 3 1.55 to 1.66 1 to 1.5 

C/N ratio 20 to 25 15 to 20 10 to 15 

Total P 0.02 to 0.03 1 to 3.8 0.3 to 3.8 

Ec (dS m−1) 30 to 50 Max: 15 Max: 35 

pH 6 to9 6 to 8 6 to 8 

 

Fig. 1. Amount of Ash and Organic matter of raw solid waste, 30th day vermicomposting and 90th day vermicomposting 
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Fig. 2. Amount of total carbon and total nitrogen of raw solid waste, 30th day vermicomposting and 90th day 

vermicomposting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2.  WHO standard and ISIRI standard about mature vermicompost 

Parameters 

 (g/100 g) 

Number of 

samples 
Mean±SD 

Comparison with WHO 

standard 

Comparison with ISIRI 

standard 

Grade 1 Grade 2 

Organic matter 5 42± 2.8 0.423 0.035 0.0264 

Ash 5 53± 0.17 0.891 0.562 0.562 

Total C 5 22± 0.17 0.08 0.0867 0.044 

Total N 5 1.12±0.003 0.012 0.0431 0.095 

C/N ratio 5 20±0.25 0.345 0.11 0.03 

Total P 5 2.8±0.26 0.075 0.173 0.0731 

Ec (dS m−1) 5 200± 12,000 0.043 <0.001 0.034 

pH 5 8.3± 0.2 0.09 0.048 0.048 
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Fig. 3. Amount of EC and total phosphorus of raw solid waste, 30th day vermicomposting and 90th day vermicomposting  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

above study with the findings of this research, it was 

revealed that because of the organic matter and higher 

nutritional materials the produced vermicompost from 

household’s waste have better quality than the 

vermicompost which produced from   municipal sewage 

sludge for better soil fertility and plants growth. Khalfi     

et al. (2005) reached the same results in their study by 

producing aerobic compost and vermicompost from sugar 

beet waste. They found that ratio of the carbon to nitrogen 

in vermicompost is more appropriate than its level in the 

aerobic compost. In addition, the level of the nitrogen and 

phosphorous in vermicompost were higher than their level 



Meghdad et al., 2016 

www.currentsciencejournal.info 

in aerobic compost. As a results it was more appropriate 

for the plant’s growth (Hernandez et al., 1999; Khalfi et al., 

2005).  

Domingues et al. (2000) conducted a study 

which reveals similar results (Domínguez et al., 2000; 

Atiyeh et al., 2000; Atiyeh et al., 2000a, b). However, the 

American environmental protection agency (USEPA) 

defined the solid waste management’s option based on the 

4 priority. First priority is the source reduction and reuse. 

The second priority is recycling and composting 

(Tchobanoglous et al., 1993) and on the other hand, based 

on the reports of the Iran’s ministry in 2005, the majority 

part of household’s waste is consisted of compostable 

materials, (62.64%), and lower part of it is non-

compostable material like plastic, glass, metal (37.36%) 

(Tchobanoglous et al., 1993). Based on these results, 

composting of the perishable material at the source of the 

producing household’s waste could be a suitable solution 

for implementation of the first and secondary priority and 

also for overcoming the problem of the municipal solid 

waste management. Training the house owners by the 

relevant organization such as municipalities for 

implementing the above idea could be very effective in 

environmental protection. Implementation of these idea 

have economic benefits too in addition to environmental 

protection.  

On one side, by reducing the waste at the source 

of the producing, (by turning the perishable waste to 

compost) it would reduce the collection and transportation 

cost of the waste which is about 70-80% of the solid waste 

management’s expanse (Tchobanoglous et al., 1993). On 

the other hand the house owners by a very low cost, could 

produce compost from worthless waste materials which 

their economic values are more than chemical fertilizers 

and aerobic compost. The results showed that, there was a 

significant difference between all the evaluated parameters 

in raw waste, 30 and 90 days vermicompost in a way that 

the increased of the index such as organic matter percent, 

total nitrogen percent, pH, electrical conductivity and 

phosphorous percent during the compost production could 

be observed. On the other hand there was a decrease in the 

ash percent, the ratio of the carbon to nitrogen, the total 

carbon percent parameters which represent the 

achievement to the aim of the producing high quality 

vermicompost from household’s waste. 

Conclusion 

Therefore, according to the above-mention tips 

for proper planning, in order to manage the environment 

better and economically and also the implementation of the 

integrated municipal solid waste management’s priority 

particularly reducing the household’s waste at the source of 

the producing, the composting of the perishable waste with 

the Eisenia foetida worm, by the house owners could be 

suggested as a suitable and effective solution in integrated 

municipal solid waste management.  
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