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A b s t r a c t   A r t i c l e  I n f o  

Vermicompost prepared from teak leaf litter (TLL), paper mill sludge (PMS) and 

pressmud (PM) in combination with cowdung (1:1) using the epigeic earthworm, 

Perionyx ceylanensis for 60 days was stored in ambient conditions, then studied for 

selective enzyme activities at an interval of 10 days up to 40 days. Acid and alkaline 

phosphatase activities initially increased and started declining after 20 days in all the 

vermibed substrates. In teak leaf litter+cowdung vermicompost, acid phosphatase 

activity was 0.148, 0.155,  0.150, 0.119 and 0.094 m moles of phenol liberated/l 

respectively on 0, 10, 20, 30 and 40 days after harvesting. Similar trend was also 

recorded in alkaline phosphatase activity in vermicomposts during storage. The 

decreased level of activity of phosphatases on 40
th

 day of storage was statistically 

significant. 
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Introduction 

 

Earthworms restore and improve soil fertility and boost 

crop productivity by the use of their metabolic product - 

vermicast. They excrete beneficial soil microbes, and 

secrete polysaccharides, proteins and other nitrogenous 

compounds into the soil. They promote soil 

fragmentation and aeration, and bring about soil turning 

and dispersion in farmlands. Worm activity can increase 

air-soil volume from 8-30%. One acre of land can 

contain up to 3 million earthworms the activities of 

which can bring up to 8-10 tons of top soil to the surface 

(in the form of vermicast) every year (Tomati and Galli, 

1995; Ghabbour, 1996).  

 

Tomati et al. (1987) reported the presence of plant 

growth hormones (auxins, gibberellins and cytokinins) in 

vermicompost. Moreover, vermicompost contains 

enzymes like amylase, lipase, cellulase and chitinase, 

which continue to break down organic matter in the soil 

(to release the nutrients and make it available to the plant 

roots) even after they have been excreted (Chaoui et al., 

2003). Muscolo et al. (1999) also found an auxin-like 

effect of earthworm-worked humic substances on cell 

growth and nitrogen metabolism in Daucus carota. 

Increased level of P during vermicomposting is due to 

earthworm gut derived phosphatase activity and also 

increased microbial activity in the cast (Lee and Foster, 

1991).   

 

Krishnamoorthy (1990) reported that the rise in the level 

of P content during vermicomposting is probably due to 
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mineralization and mobilization of P due to bacterial and 

faecal phosphatase activity of earthworms.  Hence the 

activity of phosphatases is very essential even after 

harvesting of vermicompost. Considering this in the 

present study, acid and alkaline phosphatases activity in 

the vermicompost after harvesting has been carried out 

during storage up to 40 days. 

 

Materials and methods 

 

Teak leaf litter (TLL) was collected from an agroform 

near KSK College, Kanchipuram. The paper mill sludge 

(PMS) was procured from a private mill near 

Kanchipuram. The filter mud or pressmud (PM) was 

collected from Cheyyar Co-operative Sugar Mills Ltd., 

located in Thenthandalam, Anakkayur, Thiruvannamalai 

District, Tamil Nadu. The cowdung was collected from 

nearby cattle sheds in fresh form and allowed to stabilize 

for one week and used for the study.   

 

The organic substrates, TLL, PMS and PM were 

subjected to initial decomposition in rectangular draining 

cement tanks of 75cm×60cm×45cm size by sprinkling 

water, regular mixing and turning of the substrates for 20 

days. The earthworm, Perionyx ceylanensis Mich. was 

mass multiplied in cow dung and used for 

vermicomposting studies. The ratio of organic substrate 

mix, i.e., 1:1 (50:50) proportion on dry weight basis was 

used in the present study. Accordingly, the pre-

decomposed organic substrates were mixed with 

cowdung in 1:1 ratio on dry weight basis, transferred to 

vermibeds and moistened to hold 60-70% moisture 

content.  

 

The vermicomposting studies were carried out for 60 

days using P. ceylanensis in three replicates twice under 

controlled conditions. On 60
th
 day, the experiment was 

terminated and the vermicompost was harvested and 

sampled for phosphatase enzymes (day 1) viz., alkaline 

phosphatase and acid phosphatase were estimated from 

the vermicompost filtrates using the method of Lowry et 

al. (1954) up to 40 days at an interval of 10 days, i.e, on 

day 1, 10, 20, 30 and 40. The results were statistically 

compared using Duncan’s multiple range test. 

 

Results and discussion  

 

The increase of enzyme activities in vermibed substrates 

is mainly due to the increased surface area during 

fragmentation and decomposition, and increased 

microbial activity which has been reported by earlier 

workers (Tiwari et al., 1989). While studying the effect 

of different organic wastes, and microbial inoculants on 

chemical and biochemical properties of vermicompost, 

Pramanik et al. (2007) reported that cow dung was the 

best substrate for vermicomposting and the application of 

lime (5 g/kg) and inoculation of microorganisms 

increased the nutrient content in vermicompost and also 

phosphatases and urease activities. In the present study 

cowdung was used along with organic substrates in 1:1 

ratio. 

 

In the present study, both acid and alkaline phosphatase 

activities initially increased and started declining after 20 

days in all the vermibed substrates. In teak leaf 

litter+cowdung vermicompost, acid phosphatase activity 

was 0.148, 0.155, 0.150, 0.119 and 0.094 m moles of 

phenol liberated/l respectively on 0, 10, 20, 30 and 40 

days after harvesting (Table 1). The acid phosphatase 

activity in paper mill sludge + cowdung vermicompost 

was 0.126, 0.137, 0.118, 0.105 and 0.089 m moles of 

phenol liberated/l respectively on 0, 10, 20, 30 and 40 

days after harvesting. In pressmud + cowdung, it was 

0.154, 0.161, 0.146, 0.127 and 0.113 m moles of phenol 

liberated/l respectively on 0, 10, 20, 30 and 40 days after 

harvesting (Table 1). Similar trend was also recorded in 

alkaline phosphatase activity in vermicomposts during 

storage. The increase of acid and alkaline phosphatases 

up to 10-20 days storage was statistically significant; 

however, the activity started declining thereafter and the 

decreased level of activity of phosphatases was 

statistically significant.  
 

Table 1. Acid phosphatase* activity during vermicomposting of different vermibed substrates using Perionyx ceylanensis. 

Vermicompost  
Storage days 

0  10 20 30 40 

Teak leaf litter + cowdung  0.148 
a 

0.155 
b
 0.150

 ab
 0.119

 c
 0.094

 d
 

Paper mill sludge + cowdung 0.126
 a
 0.137

 b
 0.118

 ac
 0.105

 d
 0.089

 e
 

Pressmud + cowdung 0.154
 a
 0.161

 a
 0.146

 b
 0.127

 c
 0.113

 d
 

(* m moles of phenol liberated / l). The values with same alphabets between composting days are significantly different at 

p=0.05 level. 
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Table 2. Alkaline phosphatase* activity during vermicomposting of different vermibed substrates using Perionyx ceylanensis. 

Vermicompost  
Storage days 

0  10 20 30 40 

Teak leaf litter + cowdung  0.087
 a
 0.092

 a
 0.084

 ab
 0.078

 b
 0.066

 c
 

Paper mill sludge + cowdung 0.075
 a
 0.089

 b
 0.080

 a
 0.074

 a
 0.059

 c
 

Pressmud + cowdung 0.098
 a
 0.106

 a
 0.099

 a
 0.082

b
 0.073

 c
 

(* m moles of phenol liberated / l). The values with same alphabets between composting days are not significantly different at 

p=0.05 level. 

 

Thus phosphatase activity measurements provide an 

index of potential availability of phosphate in soil 

(Marshall et al., 1981). Pramanik et al. (2007) suggested 

that vermicomposting increased humic acids content and 

acid phosphatase activity in organic substrates and 

microbial inoculation further enhanced the rate of 

humification and enzyme activity. In the present study, 

after harvesting of vermicompost, the phosphatases 

activity is maintained by initial increase and then slow 

rate of declining hence enriching nutrients in 

vermicomposts.   
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