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Abstract—Vermicomposting is a bio-conversion process 

which is widely being used for solid waste management. In 

this bio-conversion process, earthworms feed on the organic 

waste to produce more earthworms, vermicompost and 

vermiwash as products. Earthworms which include 

Megascolex Mauritii, Eisenia Fetida, Eudrilus Eugeniae, 

Perionnyx Excavatus, Lampito Mauritii, Eisenia Andrei, 

Lampito Rubellus and Drawida Willis have been widely used 

for vermicomposting. Vermicomposting has been done for 

various wastes including animal, plant, pharmaceutical, food 

waste and sewage waste over vermicomposting periods 

ranging from 28-120 days using these earthworms. The 

process conditions during vermicomposting ranged from 18-

67°C for temperature, pH 5.9-8.3 and moisture content 10.6-

80%. Vermicompost yields of 30-50% have been achieved for 

various organic wastes and composting periods. The 

vermicompost and vermiwash produced were rich in nitrogen, 

phosphorous and potassium (NPK). The vermicompost 

obtained had NPK compositions ranging from 0.3-4.19%, 0.2-

1.6% and 0.2-6.18% respectively. The vermiwash obtained 

had NPK composition ranging from 0.14-1.58%, 0.05-7.53% 

and 0.47-1.26% respectively. Vermicompost and vermiwash 

have been applied on cow pea, soy bean, maize and marigold 

as bio-fertilizers. Vermicomposting can be used for solid waste 

management and the production of bio-fertilizers.  
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I. INTRODUCTION 

Vermicomposting technology is globally becoming a popular 

solid waste management technique [1-14]. Vermicomposting is 

the bioconversion of organic waste into a bio-fertilizer due to 

earthworms’ activity [1-15]. The earthworms feed on the 

organic waste and the earthworms’ gut acts as a bioreactor 

whereby the vermicasts are produced [16]. By the time the 

organic waste is excreted by the earthworms as vermicasts, it 

will be rich in nitrogen (N), phosphorous (P) and potassium (K) 

as well as trace elements depending on the feedstock type used 

[2; 4-14; 17-19]. The vermicomposting process is a mesophillic 

process and operating conditions such as temperatures, pH, 

electrical conductivity and moisture content levels must be 

optimized. Normally, the vermicomposting process takes place 

in vermi-reactors which include plastic, earthed pots and wood 

worm bins [8] 

 

VERMICOMPOSTING PROCESS REQUIREMENTS 

For the vermicomposting process to progress there is need for 

the earthworms, organic waste and operating conditions to be 

optimized. 

 

A. Earthworms 

Various earthworms have been used for vermicomposting and 

these include Megascolex Mauritii, Eisenia Fetida, Eudrilus 

Eugeniae, Perionnyx Excavatus, Lampito Mauritii, Eisenia 

Andrei, Lampito Rubellus and Drawida Willis [2-3; 4-15; 17-

18; 20-22] (see Table 1). However, Eisenia Fetida has been 

noted as the earthworm of choice for vermicomposting and is 

adaptable to  

changing conditions and has lower chances of compromising on 

the vermicompost process [4-14; 16; 23-41].The change in 

earthworms weight, length, reproduction rate and population 

density have also been used to measure the progress of 

vermicomposting [15; 18-19; 23; 25; 29; 35; 37; 41-48]. 

 

B. Feed stocks and vermicomposting periods 

The organic waste is converted to a bio-fertilizer by 

earthworms’ action over a certain period of time in a 

vermireactor [19]. In addition, the process conditions are 

closely monitored so they will not disturb the earthworm 

activity [4; 19]. The process conditions monitored include 

temperature, moisture content, pH and electrical conductivity 

[4; 22; 39].  

 

Various feedstock have been employed in vermicomposting 

ranging from animal, plant, pharmaceutical, food and sewage 

waste over vermicomposting periods ranging from 28-120 days 

[25; 32; 41; 44-45; 49]. The NPK content in the vermicompost 

varied from 0.38-1.76%, 0.2-1.6% and 0.69-4.98% respectively 

depending on the type of waste used [4-14; 17; 22; 39; 48-49] 

(see Table 2). The temperature of the vermicompost ranged 

from 18-67°C, pH 5.9-8.3 and moisture content 10.6-80% 

during vermicomposting [19; 25; 29; 32; 34-35; 44-45; 48; 50]. 

Additionally the vermicompost electrical conductivity ranged 

from 0.70-80 000µscm
-1

 [4; 39; 41; 46; 47; 49]. Furthermore, 

vermiwash which is collected as leachate during 

vermicomposting is reported to have a pH of around 7.7 [16]. 

This vermiwash had NP content of 0.14% and 0.05% 

respectively [25]. 

 

II. VERMICOMPOSTING PRODUCTS 

The process of vermicomposting produces earthworms as 

products by a process called vermiculture. Furthermore, 

vermicompost which is also termed vermicasts is produced 
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together with vermiwash. The vermicompost and vermiwash 

can be utilized as bio-fertilizers [13].  

 

A. Earthworms 

Different quantities of earthworms have been inoculated in 

different organic wastes and the earthworm response in terms of 

growth and reproduction rate has been monitored (see Table 1). 

Earthworm activity during vermicomposting has been 

monitored by looking at the earthworm biomass gain, cocoon 

production, weight gain, increase in worm length and worm 

number as well as the growth rate [42; 47]. Additionally, 

parameters such as temperature, feed type, earthworm stock 

density and feedstock loading rate have been studied to see their 

influence on earthworm activity [24].  

The earthworm growth rate during vermicomposting is 

calculated according to Equation 1 [35]:  

 
Where: 

G = Earthworm growth rate (mg/worm/day) 

B1 = Initial biomass of worm (mg) 

B2 = Maximum biomass obtained by worm (mg) 

T = Number of days in which biomass is attained 

N = Number of earthworms inoculated 

The earthworm biomass gained per unit feed mixture (mg/g) is 

calculated according to Equation 2 [35]: 

 
 

Where: 

W = Total quantity of organic waste taken (g) 

In addition, the earthworm reproduction rate is calculated 

according to Equation 3: [35]: 

 
Where: 

R = Earthworm reproduction rate 

C = Total number of cocoons produced 

E = Total number of earthworms 

The earthworms produced can also be further used in 

vermifiltration [54-55]. Vermifiltration technology involves the 

use of earthworms as bio-filters in wastewater treatment [54-

55]. In addition, these earthworms from vermicomposting can 

also be used in vermi-remediation, which involves the removal 

of heavy metals in soils [54-55].   

B. Vermicompost 

Vermicompost is an odourless, dark brown bio-fertilizer 

obtained from the process of vermicomposting [1; 4; 51-52]. 

The vermicompost obtained are also termed vermicasts as they 

are expelled as casts from the earthworm gut. Various types of 

organic waste have been reported to produce vermicompost and 

a range of nitrogen (N), phosphorous (P) and potassium (K) 

content were obtained (see Table 3). The quality of the 

vermicompost is measured by the vermicompost 

biodegradability coefficient [35]. 

 

The vermicompost biodegradability coefficient, (Kb) of the 

vermicompost is calculated according to equation to Equation 4 

[35]: 

     (4) 

Where: 

OMf = Organic matter content at the end of the vermicompost 

process 

OMi = Organic matter content at the beginning of the 

vermicompost process 

 

The difference in percentage is accounted for by the increase in 

earthworms’ number, earthworm length, earthworm weight and 

the vermiwash liquid produced [16; 33; 39]. 

 

C. Vermiwash 

Vermiwash is a leachate that is produced during the 

vermicomposting process and is dark brown in colour [2; 5; 8-

10; 13; 16; 25; 36; 50; 53; 57-58]. The nutritional composition 

of vermiwash obtained from different organic waste in terms of 

NPK and trace elements composition is summarized in Table 4. 

Very few authors have embarked on the potential of vermiwash 

as a bio-fertilizer. Vermiwash can also be used as a foliar spray 

whereby it acts as a pesticide in sustainable agriculture [58-59].  

 

 

III. USE OF VERMICOMPOST AND VERMIWASH 

AS BIOFERTILISERS 

Vermicompost and vermiwash are rich in NPK, and trace 

elements has been studied [8-10; 19; 61]. Their potential use as 

bio fertilisers has been investigated as well as their impact on 

soil properties.  

 

A. Effect of vermicompost and vermiwash on soil 

properties 

B.  

The effect of vermicompost and vermiwash from different 

organic waste’s influence on the soil chemical properties were 

studied by few researchers [8-10; 19; 61; 65]. The influence of 

applying vermicompost and vermiwash on soil properties such 

as pH, electrical conductivity, NPK and trace elements 

composition has been critically investigated. Vermicompost and 

vermiwash significantly increases the soil NPK and trace 

elements composition.  

 

C. Effect of vermicompost and vermiwash on plant 

growth 

The effects of vermicompost and vermiwash on various plants 

have been studied. Vermicompost and vermiwash influence on 

plants such as cow pea, soy bean, maize and marigold has been 

examined (see Table 5). Factors such as plant yield, plant 

height, number of flowers, number of leaves and roots as well 
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as the biochemical composition of the plant leaves were used as 

measure of the effectiveness of the vermi-products (see Table 

5). Upon applying vermicompost and vermiwash as bio 

fertilisers, the above factors showed a marked improvement.  

 

IV. CONCLUSION 

Vermicomposting is an advantageous technology for waste 

management. Vermicomposting results in earthworms, 

vermicompost and vermiwash as products. The vermi-

products can be used as bio-fertilizers whilst the earthworms 

can be used for further vermicomposting and other 

technologies like vermifiltration and vermi-remediation.  

 

ACKNOWLEDGEMENT 

The Harare Institute of Technology is thanked for funding 

this work.  

 

 

REFERENCES 
1. Abbasi, T., Gajalakshmi, S. and Abbasi, S. A, “Towards modeling 

and design of vermicomposting systems: Mechanisms of 

composting/vermicomposting and their implications”, Indian Journal of 
Biotechnology, 8, pp. 177-182, 2009. 

2. Thamaraj, K., Ganesh, P., Kolanjinathan, K., Suresh, K. R. and 

Anandan, A, “Influence of vermicompost and vermiwash on physicochemical 
properties of rice cultivated soil”, Current Botany, 2 (3), pp. 18-21, 2011. 

3. Gomez-Brandon, M., Lores, M. and Dominguez, J. “Species-specific 
effects of epigeic earthworms on microbial community structure during first 

stages of decomposition of organic matter”, Plos One, 7 (2), e31895, pp. 1-8, 

2012. 
4. M. M. Manyuchi., A. Phiri., P. Muredzi and N. Chirinda, “Effect of 

Drying on Vermicompost Macronutrient Composition”, International Journal 
of Inventive Engineering and Sciences, 1 (10), pp. 1-3, 2013. 

5. M. M. Manyuchi., A. Phiri., P. Muredzi and N. Chirinda, “Bio-

conversion of food wastes into vermicompost and vermiwash”, International 
Journal of Science and Modern Engineering, 1(10), pp. 1-2, 2013. 

6. M. M. Manyuchi and A. Phiri, “Effective separation of Eisenia 
fetida earthworms from vermicasts using a cylindrical rotary trommel 

separator”, International Journal of Innovative Research in Science, 

Engineering and Technology, 2 (8), pp. 4069-4072, 2013.  
7. M. M. Manyuchi, T. Mudamburi, A. Phiri, P. Muredzi and Q. C. 

Kanhukamwe, “Impact of vermicompost on lettuce cultivated soil”, 
International Journal of Scientific Engineering and Technology, 2013 (Article 

in press). 

8. M. M. Manyuchi., T. Chitambwe., A. Phiri., P, Muredzi and Q, 
Kanhukamwe, “Effect of vermicompost, vermiwash and application time on soil 

physicochemical properties”, International Journal of Chemical and 
Environmental Engineering, 4 (4), pp. 216-220, 2013. 

9. M. M. Manyuchi., L. Kadzungura., A. Phiri., P, Muredzi and Q, 

Kanhukamwe, “Effect of vermicompost, vermiwash and application time on soil 
micronutrients”, International Journal of Engineering and Advanced 

Technology, 2 (5), pp. 215-218, 2013. 
10. M. M. Manyuchi., T. Chitambwe., A. Phiri., P, Muredzi and Q, 

Kanhukamwe, “Effect of vermicompost, vermiwash and application time on Zea 

Mays Growth”, International Journal of Scientific Engineering and 
Technology, 2 (7), pp. 638-641, 2013.  

11. M. M. Manyuchi., T. Chitambwe., P, Muredzi and Kanhukamwe, Q, 
“Continuous flow-through vermireactor for medium scale vermicomposting”, 

Asian Journal of Engineering and Technology, 1 (1), pp. 44-48, 2013. 

12. M. M. Manyuchi, Production of Bio-Fertilizers from 
Vermicomposting of Waste Corn Pulp Blended with Cow Dung as a Solid 

Waste Management Approach, ISBN: 9781627723985, PUBLISHAMERICA, 

2013.  
13. M. M. Manyuchi, A. Phiri, P. Muredzi and S. Boka, “Comparison of 

vermicompost and vermiwash bio-fertilizers from vermicomposting waste corn 
pulp”, World Academy of Science, Engineering and Technology, 78, pp. 365-

368, 2013. 

14. Manyuchi, M. M., Phiri, A., Chirinda, N., Govha, J. and Sengudzwa, 
T., “Vermicomposting of waste corn pulp blended with cow dung using Eisenia 

Fetida”, World Academy of Sciences, Engineering and Technology, 68, pp. 
1306-1309, 2012. 

15. Shweta, R. K, “Enhancement of wood waste decomposition by 

microbial inoculation prior to vermicomposting”, Bioresource Technology, 
102, pp. 1475-1480, 2011. 

16. Ansari, A. A. and Sukhraj, K, “Effect of vermiwash and 
vermicompost on soil parameters and productivity of okra 

(Abelmoschusesculentus) in Guyana”, African Journal of Agricultural 

Research, 5 (14), pp. 1794-1798, 2010. 
17. Muthukumaravel, K., Amsath, A. and Sukumaran, M, 

“Vermicomposting of vegetable wastes using cow dung”., E-Journal of 
Chemistry, 5 (4), pp. 810-813, 2008. 

18. Palsania, J., Sharma, R., Srivastava, J. K. and Sharma, D., “Effect 

of moisture content variation over kinetic reaction rate during vermicomposting 
process”, Applied Ecology and Environmental Research, 6 (2), pp. 49-61, 2008. 

19. Gurav, M. V. and Pathade, G. R, “Production of vermicompost from 
temple waste (Nirmalya): A Case Study”, Universal Journal of Environmental 

Research and Technology, 1(2), pp. 182-192, 2011. 

20. Singh, N. B., Khare, A. K., Bhargava, D. S. and Bhattacharya, S, 
“Effect of initial pH on vermicomposting using Perionnyx Excavatus (Perrier, 

1872)”, Applied Ecology and Environmental Research, 4 (1), pp. 85-97, 2005. 
21. Nair, J., Sekiozoic, V. and Anda, M, “Effect of pre-composting on 

vermicomposting of kitchen waste”, Bioresource Technology, 97, pp. 2091-

2095, 2006. 
22. Chanda, K. G., Bhunia, G. and Chakraborty, S. K, “The effect of 

vermicompost and other fertilizers on cultivation of tomato plants”, Journal of 
Horticulture and Forestry, 3 (2), pp. 42-45, 2011. 

23. Ndegwa, P. M., Thompson, S. A. and Das. K. C, “Effect of stocking 

density and feeding rate on vermicomposting of bio solids”, Bioresource 
Technology, 7, pp. 5-12, 2000. 

24. Ndegwa, P. M. and Thompson, S. A, “Effects of C to N ratio on 
vermicomposting of bio solids”, Bioresource Technology, 75, pp. 7-12, 2000. 

25. Ndegwa, P. M. and Thompson, S. A, “Integrating composting and 

vermicomposting in the treatment and bioconversion of bio solids”, 
Bioresource Technology, 76, pp. 107-112, 2001. 

26. Sinha, R. K., Heart, S., Agarwal, S., Asadi, R. and Carretero, E, 
“Vermiculture and waste management: study of action of earthworms Eisenia 

Fetida, Eudrilus Eugeniae and Perionnyx Excavatus on biodegradation of some 

community wastes in India and Australia”, The Environmentalist, 22, pp. 261-
268, 2002. 

27. Aira, M., Monroy, F. and Dominguez, F, “Eisenia fetida 
(Oligochaeta: Lumbricidae) modifies the structure and physiological 

capabilities of microbial communities improving carbon mineralization during 

vermicomposting of pig manure”, Microbial Ecology, 54, pp. 662-671, 2007. 
28. Nath, G., Singh, K. and Singh, D. K, “Chemical analysis of 

vermicompost/vermiwash of different combinations animal, agro and kitchen 
wastes”, Australian Journal of Basic and Applied Sciences, 3 (4), pp. 3672-

3676, 2009. 

29. Suthar, S, “Vermicomposting of vegetable-market solid waste using 
Eisenia fetida: Impact of bulking material on earthworm growth and 

decomposition rate”, Ecological Engineering, 35, pp. 914-920, 2009. 

30. Ansari, A. A and Jaikishun, S, “An investigation into the 
vermicomposting of sugarcane bagasse and rice straw and its subsequent 

utilization in cultivation of Phaseolus vulgaris L. In Guyana”, American-
Eurasian J. Agriculture and Environmental Science, 8 (6), pp. 666-671, 2010. 

31. Hatti, S. S., Londonkar, R. L., Patil, S. B., Gangawane, A. K. and 

Patil, C. S, “Effect of Eisenia fetida vermiwash on the growth of plants”, 
Journal of Crop Science, 1 (1), pp. 6-10, 2010. 

32. Indrajeet, Rai, S. N. and Singh, J, “Vermicomposting of farm 
garbage in different combination”, Journal of Recent Advances in Applied 

Sciences, 25, pp. 15-18, 2010. 

33. Ansari, A. A, “Worm powered environmental biotechnology in 
organic waste management”, International Journal of Soil Science, 6 (1), pp. 

25-30, 2011. 
34. Garg, V. K., Suthar, S. and Yadav, A, “Management of food industry 

waste employing vermicompost technology”, Bioresource Technology, doi: 10. 

1016, 2011. 
35. Garg, V. K. and Gupta, R, “Effect of temperature variations on 

vermicomposting of household solid waste and fecundity of Eisenia fetida”, 
Bioremediation Journal, 15 (3), pp. 165-172, 2011. 

36. Leon-Anzueto, E., Abud-Archila,  M., Dendooven, L., Ventura-

Canseco, L. M. C., and Gutierrez-Miceli, F. A, “Effect of vermicompost, worm 



International Journal of Scientific Engineering and Technology                               (ISSN : 2277-1581) 

              Volume No.2, Issue No.12, pp : 1234-1242                                                                 1 Dec 2013 

 

IJSET@2013 Page 1237 
 

      

bed leachate and arbuscular mycorrizal fungi on lemon grass 
(Cymbopogoncitratus (DC) Stapf.), growth and composition of its essential 

oil”, Electronic Journal of Biotechnology, 14 (6), DOI: 10. 2225, 2011. 
37. Liu, K. and Price, G. W, “Evaluation of three composting systems 

for the management of spent coffee grounds”, Bioresource Technology, 102, 

pp. 7966-7947, 2011. 
38. Srivastava, P. K., Singh, P. C., Gupta, M., Sinha, A., Vaish, A., 

Shukla, A., Singh, N and Tewari, S. K, “Influence of earthworm culture on 
fertilization potential and biological activities of vermicompost prepared from 

different plant wastes”, Journal of Plant Nutrition and Soil Science, 174, pp. 

420-429, 2011. 
39. Ansari, A, A. and Rajpersaud, J, “Physicochemical changes during 

vermicomposting of water hyacinth (Eichhornia crassipes) and grass 
clippings”, International Scholarly Research Network, Soil Science, Article ID 

984783, 2012. 

40. Nath, G. and Singh, K, “Effect of foliar spray of bio pesticides and 
vermiwash of animal, agro and kitchen wastes on soybean (Glycime max L.) 

crop”, Botany Research International, 4(3), pp. 52-57, 2011. 
41. Singh, D. and Suthar, S, “Vermicomposting of herbal 

pharmaceutical industry solid wastes”, Ecological Engineering, 39, pp. 1-6, 

2012. 
42. Edwards, C. A., Dominguez, J. and Neuhauser, E. F, “Growth and 

reproduction of Perionnyx Excavatus (Perr.) (Megascolecidae) as factors in 
organic waste management”, Biol Fertil, Soils, 27, pp. 155-161, 1998. 

43. Gark, V. K., Chand, S. A. and Yadav, A, “Growth and reproduction 

of Eisenia fetida in various animal wastes during vermicomposting”, Applied 
Ecology and Environmental Research, 3 (2), pp. 51-59, 2005. 

44. Borah, M. C., Mahanta, P., Kakoty, S. K., Saha, U. K. and 
Sahasrabudhe, A. D, “Study of Quality Parameters in Vermicomposting”, 

Indian Journal of Biotechnology, 6, pp. 410-413, 2007. 

45. Kumari, M., Kumar, S., Chauhan, R. S. and Ravikanth, K, 
“Bioconversion of Herbal Industry Waste into Vermicompost Using an Epigeic 

Earthworm Eudrilus Eugeniae”, Waste Management and Research, 29 (11), 
pp.1205-1212, 2011. 

46. Lim, P. N., Wu, T. Y., Sim, E. Y. S. and Lim, S. L, “The Potential 

Reuse of Soybean Husk as Feedstock of Eudrilus Eugeniae in 
Vermicomposting”, Journal of Science Food Agriculture, 91, pp. 2637-2642, 

2011.  
47. Lim, S. L., Wu, T. Y., Sim, E. Y. S., Lim, P. N. and Clarke, C, 

“Biotransformation of Rice Husk into Organic Fertilizer Through 

Vermicomposting”, Ecological Engineering, 41, pp. 60-64, 2012. 
48. Narkhede, S. D., Attarde, S. B. and Ingle, S. T, “Study on Effect of 

Chemical Fertilizer and Vermicompost on Growth of Chilli Pepper Plant 
(Capsium Annum)”, Journal of Applied Sciences in Environmental Sanitation, 6 

(3), pp. 327-332, 2011. 

49. Punde, B. D. and Ganoker, R. A, “Vermicomposting-Recycling 
Waste into Valuable Organic Fertilizer”, International Journal of Engineering 

Research and Applications, 2 (3), pp. 2342-2347, 2012. 
50. Jadia, C. D. and Fulekar, M. H, “Vermicomposting of Vegetable 

Waste: A Bio-physicochemical Process Based on Hydro-operating Bioreactor”, 

African Journal of Biotechnology, 7 (20), pp. 3723-3730, 2008. 
51. Chaudhuri, P. S., Pal, T. K., Bhattacharjee, G. and Dey, S. K, 

“Chemical Changes During Vermicomposting (Perionnyx Excavatus) of 

Kitchen Waste”, Tropical Ecology, 41 (1), pp. 107-110, 2000. 
52. Aalok, A., Tripath, A. K. and Soni, P, “Vermicomposting: A Better 

Option for Organic Solid Waste Management”, Journal of Human Ecology, 24 
(1), pp. 59-64, 2008. 

53. Sundaravadivelan, C., Isaiarasu, L., Manimuthu, M., Kumar, P., 

Kuberan, T. and Anburaj, J, “Impact Analysis and Confirmative Study of 
Physicochemical, Nutritional and Biochemical Parameters of Vermiwash 

Produced From Different Leaf Liters by Using Two Earthworm Species”, 
Journal of Agricultural Technology, 7 (5), pp. 1443-1457, 2011. 

 

 
 

 
 

 

 
 

 
 

 

 

54. M. M. Manyuchi., L. Kadzungura and S. Boka, “Pilot Studies for 
Vermifiltration of 1000m3/day of Sewage Wastewater”, Asian Journal of 

Engineering and Technology, 1 (1), pp. 13-19, 2013. 
55. Manyuchi, M. M., Kadzungura L., and Boka S., “Vermifiltration of 

Sewage Wastewater Using Eisenia Fetida Earthworms for Potential use in 

Irrigation Purposes”, World Academy of Sciences in Engineering and 
Technology, International Conference in Environment and Waste Management, 

Copenhagen, Denmark, June, 13-14, 2013.  
56. Manyuchi, M. M. and Phiri, A., “Application of the Vermifiltration 

Technology in Sewage Wastewater Treatment”, Asian Journal of Engineering 

and Technology, 1 (4), pp. 108-113, 2013. 
57. Pant, A., Radovich, T. J. K., Hue, N. V. and Arancon, N. Q, “Effects 

of Vermicompost Tea (aqueous extract) on Pak Choi Yield, Quality, and on Soil 
Biological Properties”, Compost Science and Utilization, 19 (4), pp. 279-292, 

2011. 

58. Gopal, M., Gupta, A., Palaniswami, C., Dhanapal, R. and Thomas, 
G. V, “Coconut Leaf Vermiwash: a Bio-liquid from Coconut Leaf 

Vermicompost for Improving the Crop Production Capacities of Soil”, Current 
Science, 98 (9), pp. 1202-1210, 2010. 

59. Zaller, J. G, “Foliar Spraying of Vermicompost Extracts: Effect on 

Fruit Quality and Indication of Late-Bright Suppression of Field Grown 
Tomato”, Biological Agriculture and Horticulture, 24, pp. 165-180, 2006. 

60. Quaik, S., Embrandiri, A., Rupani, P. F., Singh R. P., Ibrahim M. H., 
“Effect of Vermiwash and Vermicomposting Leachate in Hydroponics Culture 

of Indian Borage (Plectranthus ambionicus) Plantlets”, UMT 11th 

International Annual Symposium on Sustainability Science and Management, 
pp.210-214, 2012. 

61. Vijaya, D., Padmadevi, S. N., Vasandha, S., Meerabhai, R. S. and 
Chellapandi, P, “Effect of Vermicomposting Coirpith on the Growth of 

Andrographis Paniculata”, Journal of Organic Systems, 3 (2), pp. 51-56, 2008. 

62. Zambare, V. P., Padul, M. V., Yadav, A. A. and Shete, T. B, 
“Vermiwash: Biochemical and Microbial Approach as Ecofriendly Soil 

Conditioner”, ARPN Journal of Agriculture and Biological Science, 3 (4), pp. 
1-5, 2008. 

63. Kalantari, S., Hatami, S., Ardalan, M M., Alikhani, H. A. and 

Shorafa, M, “The Effect of Compost and Vermicompost of Yard Leaf Manure 
on Growth of Corn”, African Journal of Agricultural Research, 5 (11), pp. 

1317-1323, 2010. 
64. Rawgol, Y. K., Priyadarshini, P. M., Sharma, V. and Radha, D. K, 

“Efficacy of Vermiwash-smeared Mulberry Leaves on Cocoon Characters of 

Multivoltine Hybrid Mulberry Silkworm Bombyx Mori L: Kolar Gold (K. G) 
race”, International Journal of Research in Science and Technology, 1(2), July-

Sept, 2011. 

65. Sudhakar, G., Lourduraj, C., Rangasamy, A., Subbian, P. and 

Velayutham, A, “Effect of Vermicompost Application on the Soil Properties, 
Nutrient Availability, Uptake and Yield of Rice- A Review”, Agriculture 

Reviews, 23 (2), pp. 127-133, 2002. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Scientific Engineering and Technology                               (ISSN : 2277-1581) 

              Volume No.2, Issue No.12, pp : 1234-1242                                                                 1 Dec 2013 

 

IJSET@2013 Page 1238 
 

      

Table 1: Earthworm growth activities for various earthworm species used for vermicomposting 

Reference Organic waste used Type of earthworm used Parameters monitored on earthworms 

[15] Wood waste Drawida Willis Weight 

[18] Sugarcane bagasse Eudrilus Eugeniae Weight and size 

[19] Temple waste Eudrilus Eugeniae Weight and number of cocoons produced 

[23] Sewage sludge and 
waste paper 

Eisenia Fetida Number of worms 

[24] Bio solids Eisenia Fetida Stocking density and length 

[29] Vegetable market 

solids 

Eisenia Fetida Biomass gain and cocoons produced 

[34] Food industry waste Eisenia Fetida Biomass gain and cocoons produced 

[35] Household solid waste 

and cow dung 

Eisenia Fetida Biomass gain, number of worms and cocoons 

produced 

[37] Waste coffee Eisenia Fetida Biomass gain 

[41] Herbal pharmaceutical 

waste 

Eisenia Fetida Weight, biomass gain, cocoons produced and 

earthworm population 

[43] Animal waste Eisenia Fetida Weight, growth rate and biomass gain 

[45] Herbal industry waste 

and cow dung 

Eudrilus Eugeniae Weight and number of worms 

[46] Soybean husk Eudrilus Eugeniae Biomass gain, number of worms and number of 

cocoons 

[47] Rice husk Eudrilus Eugeniae Growth rate and weight 
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Table 2: Feed stocks used in vermicomposting and periods of vermicomposting 

Reference Organic waste vermicomposted 

Vermicomposting Period 

[2] Leaves and cow dung 

30 

[4] Cow dung, waste corn pulp 

30 

[5] Various food wastes 

30 

[15] Wood waste 

40 

[16] Grass and cow dung 

45 

[18] Sugar cane bagasse 

48 

[19] Temple waste 

30 

[20] Cow dung humus and soil 

45 

[24] Bio solids 

25 

[25] Sewage sludge, waste paper 

28 

[27] Pig manure 

252 

[29] Kitchen wastes and agro waste 

50-60 

[32] Farmyard garbage 

120 

[33] Grass, cow dung, water hyacinth 

60 

[34] Food industry wastes 

117 

[36] Cow dung 

60 

[37] Waste coffee 

72 

[38] Plant wastes and cow dung 

45 

[40] Buffalo dung 

50 

[43] Animal waste 

50-70 

[45] Herbal industry wastes and cow dung 

62 

[47] Rice husk 

63 

[48] Municipal waste 

60 

[49] Various waste 

45 

[51] Household kitchen wastes 

40 

[52] Agro waste and domestic refuse 

45 

[53] Leaf litters 

60 
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Table 3: Quality of Vermicompost produced and process conditions employed 

Reference Organic waste used T (◦C) pH Moisture 

Content 

(%) 

Electrical 

Conductivity 

(µScm-1) 

N% P% K% 

[4] Cow dung and waste 

corn pulp 

19-25 5.5-7.7 28-52 60000-80000 4.19 1.15 6.18 

[17] Soil, cow dung and 

vegetable waste 

 7.5-8.3   1.45-

1.76 

0.57-1.60 1.98-

4.98 

[19] Temple waste 25 8 80  1.58 0.33 0.28 

[22]   7.2   1.65 1.2 0.92 

[39] Grass and cow dung 26-28 6.81  5.0-25 1.0-3.0 0.2-0.6 1.0-3.0 

[44]  29 7.8  10.6 0.38 0.87 0.69 

[48] Municipal waste 32.4 7.1   1.2 0.9 1.4 

[49] Various organic waste 35 7.2 50-60 4.2 1.32 0.45 0.75 

 



                    International Journal of Scientific Engineering and Technology                               (ISSN : 2277-1581) 

       Volume No.2, Issue No.12, pp : 1234-1242                                                                1 Dec 2013 

IJSET@2013 Page 1241 
 

Table 4: Vermiwash from different organic wastes at various process conditions 

Reference Organic waste 

used 

Vermicomposting 

period (days) 

pH Electrical 

Conductivity 

(dsm-1) 

N P K 

[2] Leaves and cow 

dung 

30 7.5 0.02-2.12    

[4] Cow dung and 
waste corn pulp 

30 6.8-8.4 42.7-59.7 1.58% 7.53% 1.26% 

[5] Various food 

wastes 

30   0.58% 0% 0.47% 

[16] Grass and cow 

dung 

45 7.7  0.02ppm 48.86ppm 245ppm 

[25] Sewage sludge 

and waste paper 

28   0.14% 0.05%  

[36 ] Cow dung 60 7.5 9.8    

[58] Coconut leaf and 
cow dung 

 7.6-8     
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Table 5: Effect of vermicompost and vermiwash on plant growth 

Reference Vermi-product 

applied 

Plant grown Plant factors monitored 

[2] Vermiwash Rice Number of leaves, height, leaf and root 

length 
[10] Vermicompost and 

vermiwash 

Zea Mays Plant height, number of leaves and cob 

weight 

[16] Vermicompost Okra Biochemical properties, yield and fruits 

[19] Vermicompost Flowering plants Height, flowering time, number of flowers 

[22] Vermicompost Tomatoes Number of leaves, branches and fruits 

[36] Vermiwash and 

vermicompost 

Lemon grass Yield 

[38] Vermicompost Yellow mustard Number of roots, shoots, branches, leaves, 

pods and flowers 

[40] Vermicompost 
 

Paddy, maize and 
millet 

Plant height 

[45] Vermicompost Potted peas and 

marigold 

Weight of shoots and roots, number of 

flowers, yield, chlorophyll content and 
carotene 

[48] Vermicompost Chilli pepper Plant height, leaf length, fruit yield and 

chlorophyll content 
[57] Vermiwash Pak choi Plant height and root length 

[58] Vermiwash Cow pea, maize 

and okra 

Yield 

[61] Vermicompost Medicinal plant Weight of shoots and roots, flowers, yield, 
chlorophyll and carotene content 

[63] Vermicompost Corn Number of roots and shoots 

 


