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Effect of storage on quality of vermicompost 

 
Varsha Kumari, Priyanka Kumari, Sankar Ch. Paul, Mahendra Singh, 

Shailja Kumari, Ajeet Kumar, Amit Kumar Pradhan and Kirti Kumari 

 
Abstract 
Properties of vermicompost vary during storage with variation in moisture content, storage conditions 

and time duration. Therefore, the study was undertaken to observe the changes in characteristics and 

quality of vermicompost when stored for two months at normal room conditions. The moisture content 

reduced from 38.87% to 28.94% after two months of storage. Total N, P, K and S content of 

vermicompost after two months of storage at normal room temperature was recorded as 1.15%, 0.37%, 

0.93% and 0.52%, respectively. Microbial population and their enzymatic activity was high in the fresh 

vermicompost sample which gradually decreased with decreasing moisture content on storage of 

vermicompost. Dehydrogenase activity, acid phosphatase activity and alkaline phosphatase activity 

recorded after storage was 71.18μg TPF/g of vermicompost/hr, 64.18μg p-nitrophenol /g /hr and 90.66μg 

p-nitrophenol/g/hr respectively after 60 days of storage. Considering all the changes in physico- 

chemical, biological and biochemical properties of the vermicompost is best to be used after harvesting, 

when the composting period is over and it is ready for use. If stored, there is gradual deterioration in its 

fertilizer value which unables its full utilization. 

 

Keywords: vermicompost, moisture content, dehydrogenase activity 

 

Introduction 

Vermicompost is an organic source of soil amendment and has beneficial effects on soil 

fertility. Application of vermicompost in the growing media ensures food safety and 

environmental well being, an important aspect for sustainable organic farming systems. It also 

has additional benefits such as organic waste recycling, environmental protection and food 

security (Sinha et al., 2010) [16]. In order to achieve good productivity with minimal 

environmental impact, sustainable management of physical, chemical and biological properties 

of the growing media is very important (Abbey et al., 2013) [2]. The vermicast deposited by 

earthworms is known to fertilize the soil and improve its physicochemical and biological 

properties which is beneficial for plant growth as well as soil environment (Karthikeyan et al., 

2014) [6]. It helps improving soil aeration, water holding capacity and cation exchange capacity 

of soil (Nada et al., 2011; Wang et al., 2017) [14, 21]. In vermicomposting process, nutrients 

present in the organic matter is converted to bioavailable forms (Harit et al., 2014) [5]. 

Vermicompost supplies sufficient amount of macronutrients and micronutrients required to 

support plant growth and its development (Pattnaik and Reddy, 2010; Abbey et al., 2012) [14, 1]. 

Thus, it is widely used as an organic source of carbon and nutrients (Pankaj et al., 2020). It 

contain higher numbers of beneficial microorganisms including bacteria, actinomycetes, fungi, 

rhizobium, PSB, azotobacter etc. along with important enzymes (Varsha et al., 2020). 

Availability of vermicompost is variable in respect to time and area of application. Sometimes 

its directly applied to farmers field as fresh vermicompost and sometimes even after storage. 

This study explores the changes in moisture content, nutrient content and microbial activity of 

vermicompost during storage at normal room conditions. 

 

Materials and Methods 

The present study was conducted to study the changes occurring in vermicompost quality on 

storage by analyzing various physiochemical and biological parameters. Vermicompost was 

generated from crop residue biomass and cow dung using Eisenia foetida, an epigeic species. 

Vermicompost samples were collected from various production units of vermicompost at 

Bihar Agricultural University Farm, Sabour. Three representative vermicompost samples bag 

of 25 kg were put it in the store room at normal room conditions. Samples were drawn at 0 

day, after 30 days, after 60 days and stored in refrigerator for laboratory analysis of quality  
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parameters of vermicompost according to the objective under 

investigation. Moisture content of vermicompost was 

determined by oven drying the vermicompost sample up to 

constant mass as described by Baruah and Barthakur (1997) 

[4]. Total nitrogen content of vermicompost was determined by 

method given by Piper (1966) [15]. Vermicompost samples 

were firstly digested by using diacid digestion then total P, K 

and was determined. Total phosphorus in the digest was 

estimated by the vanado-molybdate yellow colour method 

described by Page et al., (1982) [12]. Total potassium was 

determined by using a known volume of digest (prepared as in 

total phosphorus) and estimated by flame photometer as 

described by Page et al., (1982) [12]. Total sulphur in the digest 

was estimated with the help of the method given by Tabatabai 

et al., (1982) [17] using BaCl2 crystal and spectrophotometer 

(420 nm). Population of bacteria, fungi, actinomycetes, 

rhizobium, azotobacter, and phosphate solubilising bacteria 

(PSB) were also taken into account by serial dilution plate 

technique for estimation of microbial population. 

Dehydrogenase activity in vermicompost was determined by 

method given by Klein et al., (1971) [10] using 

spectrophotometer. Acid and alkaline phosphatase was 

determined by the colorimetric method given by Tabatabai 

and Bremner (1969) [18] using spectrophotometer at 

wavelength 440 nm (blue filter). 

 

Results and Discussion 

Effect of storage on physicochemical characteristics of 

vermicompost 

The change of physicochemical characteristics of 

vermicompost during storage upto 60 days are presented in 

the table 1. The initial moisture content of collected fresh 

vermicompost i.e. zero (0) day sample under study was 

38.87%. During storage gradual decrease in its moisture 

content was recorded. It reduced to 30.04% after 30 days and 

28.94% after 60 days of storage period. According to Kiefer 

and Rivin (2012) [8] there was drying of vermicompost during 

storage without humidity control, the moisture content 

reduced from initial moisture range of 55-63% to 7-11% after 

storage in room conditions. Total N content recorded for fresh 

vermicompost as on 0th day sample was 1.41%. After 30 days 

of storage, total N content of vermicompost was analyzed as 

1.24% and after 60 days of storage total N recorded was 

1.15%. Harit et al., (2014) [5] reported there was 31% 

reduction in total N in 14 days stored vermicompost followed 

by slight decrease during the storage process of 120 days. 

According to Kharin and Kukarov (2009) [7], upto 30% N loss 

from fresh castings occurs due to denitrification. A constant 

decrease in the nutrient content of vermicompost was 

recorded throughout the storage period which combined to 

reduction in its moisture content. Total P content was 

recorded as 0.42% on 0 day whereas 0.39% and 0.37% after 

30 and 60 days, respectively after storage. Harit et al., (2014) 

[5] reported loss of 73% of total P was observed in the first two 

weeks of storage followed by gradual decrease. This 

reduction may be due to nutrient assimilation carried out by 

bacterial and fungal grazing macroinvertebrates present in the 

castings. Total K content also followed a declining trend in its 

concentration in vermicompost on storage. Total K in 0 day 

sample was recorded as 1.02% whereas 0.99% and 0.93% 

after 30 and 60 days, respectively. According to 

Kleawklaharn and Iwai (2014) [9] without any humidity 

control on storage, total K in vermicompost decreased in the 

first month from 0.97 to 0.63%. Similarly, there was decrease 

in concentration of total S at the end of study. Total S 

observed on 0 day was 0.61% whereas 0.54% and 0.52% after 

30 and 60 days, respectively. Harit et al., (2014) [5] reported 

decrease in total S content because of the similar reasons as 

for reduction in total P and K content during the storage.  

 
Table 1: Change of physicochemical characteristics of 

vermicompost during storage 
 

Properties 0 Day 30 Day 60 Day 

Moisture (%) 38.87±1.46 30.04±1.72 28.94±2.34 

Total N(%) 1.41±0.17 1.24±0.12 1.15±0.09 

Total P(%) 0.42±0.03 0.39±0.02 0.37±0.01 

Total K(%) 1.02±0.06 0.99±0.05 0.93±0.06 

Total S(%) 0.61±0.05 0.54±0.03 0.52±0.04 

 

Effect of storage on microbial population of vermicompost  

There was decrease in microbial population with decreasing 

moisture during the storage period of 60 days and results are 

presented in the table 2. Bacterial population in 0th day fresh 

vermicompost sample was recorded as 6.22 x 107cfu/g which 

declined to 5.59 x 107cfu/g and 4.5 x 107cfu/g at the end of 30 

and 60 days, respectively. Population of actinomycetes in 

vermicompost sample for 0th day was recorded as 2.11 x 

107cfu/g whereas 2.01 x 107cfu/g and 1.72 x 107cfu/g at the 

end of 30 and 60 days, respectively. Fungal population in 0th 

day fresh vermicompost was observed as 17.78 x 104cfu/g 

which reduced with time of storage and was recorded further 

as 14.79 x 104cfu/g and 11.67 x 104cfu/g after 30 and 60 days, 

respectively. Population of phosphate solubilizing bacteria 

(PSB) for 0th day sample was observed 13.89 x 106cfu/g 

which decreased further on storage i.e., 12.27 x 106cfu/g and 

9.97 x 106cfu/g at the end of 30 and 60 days, respectively. 

Population of rhizobium in 0th day was 4.33 x 107cfu/g 

whereas at the end of 30 and 60 days it was recorded 3.58 x 

107cfu/g and 1.92 x 107cfu/g. Azotobacter population for 

fresh vermicompost i.e., for 0th day sample was 13.11 x 

106cfu/g which decreased on further storage and was observed 

as 10.86 x 106cfu/g and 8.67 x 106cfu/g at the end of 30 and 

60 days of storage, respectively. Decrease in microbial 

population was may be due to absence of earthworm as it 

provides congenial conditions for growth of microbes in its 

digestive tract and also by ingestion of organic wastes which 

not only provides energy but also acts as substrate for their 

growth as reported by Tiwari et al. (1989) [19]. 

 
Table 2: Change in microbial population of vermicompost during 

storage 
 

Properties 0 Day 30 Day 60 Day 

Bacteria (x 107) 6.22±0.77 5.59±0.80 4.5±0.93 

Actinomycetes (x 107) 2.11±0.38 2.01±0.45 1.72±0.40 

Fungi (x 104) 17.78±5.17 14.79±4.63 11.67±2.90 

PSB (x 106) 13.89±1.95 12.27±1.06 9.97±1.40 

Rhizobium (x 107) 4.33±1.33 3.58±0.79 1.92±0.54 

Azotobacter (x 106) 13.11±2.55 10.86±2.42 8.67±2.40 

 

Effect of storage on microbial enzymatic activities of 

vermicompost  

There was reduction in enzymatic activity during the storage 

period and laboratory analyzed data are presented in the table 

3. Dehydrogenase activity recorded in fresh vermicompost 

taken as 0th day sample was 83.06 μg TPF/g of 

vermicompost/hr which showed a decline in trend with time 

on further storage. It was observed as 78.28μg TPF/g of 

vermicompost/hr and 71.18μg TPF/g of vermicompost/hr at 

http://www.thepharmajournal.com/


 

~ 2586 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

the end of 30 and 60 days, respectively. Acid phosphatase 

activity observed in 0th day vermicompost was 82.17 μg p-

nitrophenol /g /hr which reduced to 71.72μg p-nitrophenol /g 

/hr and 64.18μg p-nitrophenol /g /hr at the end of 30 and 60 

days, respectively. Alkaline phosphatase activity recorded in 

fresh vermicompost taken as 0th day sample was 103.67μg p-

nitrophenol /g /hr which followed the similar decline in trend 

as dehydrogenase activity and acid phosphatase activity. Its 

value recorded at the end of 30 and 60 days were 99.45μg p-

nitrophenol /g /hr and 90.66μg p-nitrophenol /g /hr, 

respectively. Aira et al. (2006) [3] suggested that the decreased 

enzyme synthesis was may be due to absence of degradable 

organic compounds (available substrate) in vermicompost.  

 
Table 3: Change in microbial enzymatic activities of vermicompost 

during storage 
 

Properties 0 Day 30 Day 60 Day 

DHA (μg TPF/g of 

vermicompost/hr ) 
83.06±22.31 78.28±21.28 71.18±20.92 

Acid phosphatase (μg p-

nitrophenol /g /hr) 
82.17±1.83 71.72±4.41 64.18±5.40 

Alkaline phosphatase (μg 

p-nitrophenol /g /hr) 
103.67±8.86 99.45±8.45 90.66±10.46 

 

References 

1. Abbey L, Young C, Teitel-Payne R, Howe K. Evaluation 

of proportions of vermicompost and coir in a medium for 

container-grown Swiss chard. International Journal of 

Vegetable Science 2012;18:109-120. 

2. Abbey L, Rao SA, Hodgins LN, Briet F. Drying and 

Rehydration of Vermicasts Do Not Affect Nutrient 

Bioavailability and Seedling Growth. American Journal 

of Plant Nutrition and Fertilization Technology 

2013;3(1):12-21. 

3. Aira M, Monroy F, Dominguez J. Changes in microbial 

biomass and microbial activity of pig slurry after the 

transit through the gut of the earthworm Eudrilus 

eugeniae Kinberg. Biology and Fertility of Soils 

2006;42:371-376. 

4. Baruah TC, Barthakur HP. A Textbook of Soil Analysis. 

Vikas Publishing House Pvt. Ltd. 1997, 1-334. 

5. Harit AK, Karthikeyan M, Gajalakshmi S, Abbasi SA. 

Effect of storage on some physical and chemical 

characteristics of vermicast. Journal of Applied 

Horticulture 2014;16(2):112-116.  

6. Karthikeyan M, Gajalakshmi S, Abbasi SA. Effect of 

storage on the properties of vermicompost generated 

from paper waste: with focus on pre-drying and extent of 

sealing. International Journal of Energy and 

Environmental Engineering 2014;5:291-301. 

7. Kharin SA, Kurakov AV. Transformation of nitrogen 

compounds and dynamics of microbial biomass in fresh 

casts of Aporrectodea caliginosa. European journal of 

Soil Science 2009;42:75-81. 

8. Kiefer A, Rivin J. The effects of storage on the quality of 

vermicompost. University of Wisconsin-Stevens Point 

2012. 

9. Kleawklaharn N, Iwai CB. Effect of Storage Duration on 

Quality of Vermicompost. International Journal of 

Environmental and Rural Development 2014, 5-2. 

10. Klein DA, Loh TC, Goulding RL. A rapid procedure to 

evaluate dehydrogenase activity in soil of low organic 

matter. Soil Biology and Biochemistry 1971;3:385-387. 

11. Nada WM, Van Rensburg L, Claassens S, Blumenstein 

O. Effect of vermicompost on soil and plant properties of 

coal spoil in the Lusatian Region (Eastern Germany). 

Communications in Soil Science and Plant Analysis 

2011;42:1945-1957. 

12. Page AL, Miller RH, Keeney DR (eds). Methods of Soil 

Analysis: Part 2, Chemical and Microbiological 

Properties. Agronomy Series No 9, American Society of 

Agronomy, Madison, WI, 1982. 

13. Kumar P, Sharma P, Kumar TR, Sharma HC, Dubey RC. 

Effect of storage conditions on vermicompost quality. 

Current Science 2020;118(2):297-300. 

14. Pattnaik S, Reddy MV. Nutrient status of vermicompost 

of urban green waste processed by three earthworm 

species- Eiseniafetida, Eudrilus eugeniae and Perionyx 

excavates. Applied and Environmental Soil Science 

2010, 1-13. 

15. Piper CS. Chemical analysis saline soil. Soil and Plants 

Analysis. Hans Publication, Bombay, India, 1966. 

16. Sinha RK, Agarwal S, Chauhan K, Valani D. The 

wonders of earthworms and its vermicompost in farm 

production: Charles Darwin’s friends of farmers, with 

potential to replace destructive chemical fertilizers. 

Agricultural Sciences 2010;1:76-94.  

17. Tabatabai MA. Sulphur. In: Page AL, Freney JR, Miller 

RH (eds.): Methods of Soil Analysis. Part II. Chemical 

and Microbiological Properties. ASA-CSSA-SSSA, 

Madison 1982, 501-538. 

18. Tabatabai MA, Bremner JM. Use of p-nitrophenyl 

phosphate for assay of soil phosphatase activity. Soil 

Biology and Biochemistry 1969;1:301-307. 

19. Tiwari SC, Tiwari BK, Mishra RR. Microbial 

populations, enzyme activities and nitrogen - 

phosphorous - potassium enrichment in earthworm casts 

and in the surrounding soil of a pineapple plantation. 

Biology and Fertility of Soils 1989;8:178-182. 

20. Kumari V, Paul SC, Singh M, Kumar A, Pradhan AK. 

Quality Characterisation of Vermicompost Produced 

from Crop Residue and Cow Dung. International Journal 

of Current Microbiology and Applied Sciences 

2020;9(10):776-782. 

21. Wang X, Zhao F, Zhang G, Zhang Y, Yang L. 

Vermicompost improves tomato yield and quality and the 

biochemical properties of soils with different tomato 

planting history in a greenhouse study. Frontiers in Plant 

Science 2017;8:1978. 

http://www.thepharmajournal.com/

