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ABSTRACT 
The present investigation deals with effect of biocatalyst and animal wastes (dung) on the 
growth and reproduction of earthworm species, Eudrilus euginae with nutrient content of the 
vermicompost under ideal laboratory conditions. For each vermibed 10 % wastes of animals like 
cow, horse and goat were used and monitored for 60 days. The worm grows and reproduces 
rapidly in all vermibeds. Among the vermibed, the bed containing horse wastes with biocatalyst 
was found to be ideal than cow and goat wastes were the number of worms was counted about 
79.59 %. In this bed, there is significant increase in nutrient content viz. organic carbon, N, P 
and K are found as 32.33 %, 51.29%, 45.74 % and 65.30 % respectively than the same beds of 
cow and goat wastes. 
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INTRODUCTION 
In recent years much attention has been paid to 
manage different organic waste resources at 
low-input as well as eco-friendly basis. Animal 
wastes are considered as important resources 
and supplement organic matters and improve 
soil conditions but are a source of environment 
pollution too.1 In US geological survey found 
that the increase in in-stream loads of N and P 
was strongly correlated with increased animal 
concentrations. Eutrophication from animal 
waste runoff has been linked to the outbreak of 
toxic micro-organism such as Pfiesteria 
piscicida. It causes various diseases to fishes 
as well as wildlife population.2 
The continuous use of large quantities of 
chemical fertilizers as well as pesticides or 
insecticides not only for increasing percentage 
of agricultural yield and improved crop 
varieties. But they cause several hazards such 
as loss and deficiency of nutrients and 
reduction in organic content of soil. It 
ultimately soil loses its fertility.  As a result 
soil gets deteriorated and affects the plant 
productivity. The organic waste such as animal 

manure, green manure, crop residue, kitchen 
waste and sewage sludge are often freely 
available. Which serve not only as a source of 
plant nutrients but also in restoring soil fertility 
and soil quality, thereby improving the 
chemical, physical and biological properties of 
soil.3,4 
Recently, it was studied that the fertilizer value 
of animal wastes are not being fully utilized 
resulting in loss of potential nutrients.5 Organic 
wastes can be ingested by earthworms and 
egested as a peat-like material termed as 
vermicompost. As opposed to traditional 
microbial waste treatment, vermicomposting 
results in bioconversion of the waste into two 
useful products, the earthworm biomass and 
the vermicompost or high-grade horticultural 
compost.6 Vermicompost contain the important 
plant nutrients like N, P, K and micronutrient 
that are much more soluble and available to 
plants.7 
Micro-organisms are added to soil which 
enhance the soil fertility. This is due to the ability 
of many of these microbes to fix atmospheric 
free nitrogen cultivation of leguminous species as 
a mean of enhancing the fertility of soil is long *Author for correspondence 
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known due to their ability of fixing atmospheric 
N2 with the help of bacterium, Rhizobium present 
in their root nodule. Cynobacteria are also 
involved in N2 fixation. Some of these micro-
organisms are symbiotic and some are free living 
in the soil. Their effective uses help reducing 
chemical fertilizers and prevent pollution.8 The 
use of biofertilizer is now a day’s known to bring 
out several benefits to soil solublization of 
essential minerals, get hold of nutrients offering 
micronutrients in more utilizable forms for plants 
and taking part in biological N2 fixation. 
Microorganisms (biocatalyst) of this group are 
generally known as plant growth promoting 
micro-organisms (PGPM’s) which include 
Azospirillum, Azotobactor, Phosphob-acteria, 
Rhizobium and  Cynobacteria. These bacterium 
are capable to increase growth and yield of 
several crops.9,10 The combination of microbial 
inoculation and vermicomposting can reduce the 
time of composting, showing good growth and 
reproduction of earthworms as well as increased 
nutrient content.11   
Some important species of earthworm viz., 
Eisenia foelid, Eisenia andrei, Eudrilus 
eugeniae and Perionyx exacavatus are widely 
used for vermicomposting. Scanty reference is 
available on the use of Eudrilus eugeniae for 
vermicomposting of animal waste.   

AIMS AND OBJECTIVES 
To investigate the effect of biocatalyst and 
animal wastes e.g. dung of cow, horse and  goat  
on the growth and  reproduction of earthworms  
with  nutrient content of the  vermicompost.   

MATERIAL AND METHODS 
Collection of worms and animal waste 
The earthworm species, Eudrilus eugeniae was 
obtained from a Government Agriculture 
Nursery, Sakri, Dist- Dhule, Maharashtra, 
India. In the laboratory, the stock culture was 
maintained in the plastic containers using 
partially decomposed bio-waste and cow dung 
as a growth medium. This was further used in 
the vermicomposting experiment.  The animal 
wastes i.e. fresh dung of animals species like 
cow, horse and goat were collected from 
animal farms located in nearby places of 
Pimpalner town. They were dried in shade for 
15 – 20 days.  The organic soil brought to 
laboratory from agriculture field. 
Experimental design 
The experiments were performed in small plastic 
tough having 10  kg capacity. The surface of 
tough was painted with dark color to ensure that 
the light will not penetrate inside the tough. A 
total 10 (ten) beds were prepared i.e. three beds 
for each animal waste and one was kept for 
natural soil (control). The vermibed preparation 
is shown in Table 1.  After 2 days, 100 well 
developed clitella worms were introduced in 
second and third composting bed of respective 
animal waste. Similarly, on the same day 10 g of 
biocatalyst powder was dissolved in 100 ml 
water and introduced only in the third 
composting bed of respective animal waste. They 
were kept for 60 days, regular water was 
sprinkled at the interval of 3- 4 days.  

Table 1 : Vermibed groups 

S/N Group Biomass content 

01 Control 2.00 kg (100 %)  Organic soil 
02 C1 1800 g  soil (S) + 200  g  Cow Dung 
03 C2 1800  g  soil (S) + 200 g  Cow Dung (CD)  + 100 worms 
04 C3 1800 g  soil (S) + 200  g  Cow Dung (CD)  + 100 worms + biocatalyst 
05 H1 1800 g  soil (S) + 200 g  Horse Dung (HD) 
06 H2 1800 g  soil (S) + 200 g  Horse Dung (HD)+ 100 worms 
07 H3 1800 g  soil (S) + 200 g Horse Dung (HD)+ 100 worms+ biocatalyst 
08 G1 1800 g   soil (S) + 200 g  Goat Pellets (GP) 
09 G2 1800 g  soil (S) + 200 g  Goat Pellets (GP) + 100 worms 
10 G3 1800 g   soil (S) + 200 g Goat Pellets (GP) + 100 worms+ biocatalyst 
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Worm counting and cast analysis 
At the end of experimental period of 60 days, 
vermicompost  was  removed from tough and 
it was sun dried for 2 to 3 days by making 
heaps, all worms going at the bottom.  On third 
day, the worms were separated, counted and 
results are tabulated in Table 2.  The worm 
counting by the formula12 given below was 
used to determine per cent increase in the 
number of earthworms.  

%  = 

Earthworm counted – 
worms introduced X 100 Earthworm counted 

The semi dried vermicompost was then 
subjected for nutrient analysis. The pH of 
sample was recorded by a digital pH meter. 
Nitrogen and sodium was estimated by the 
Kjeldahl method13 phosphorus, potassium and 
calcium contents were analyzed by 
calorimetric14 and flame photometric15 method 
respectively. The micronutrients like Fe, Mg, 
Cu, Zn, Mn were measured by using Atomic 
Absorption Spectrophotometer (AAS) method 
described by Jackson13. All these parameter 
were analyzed in Shetjamin laboratory, Satana, 
Nasik, Maharashtra, India. 

Table 2 : Earthworms : Reproduction in different animal beds 

Vermibed 
group 

Initial 
number 

Final number 
(After 60 days) Per cent increase 

C2 

 
10

0 
in

 e
ac

h 
be

d 243 ± 08 58.84% 
C3 367 ± 06 72.75% 
H2 298 ± 10 66.44% 
H3 490 ± 06 79.59% 
G2 204 ± 10 50.98% 
G3 208 ± 05 51.92% 

(Earth worms counted, Mean ± SEM, n = 3). 

RESULTS AND DISCUSSION 
The reproduction of earthworms in different 
vermibed was counted after completion of 
experimental period of 60 days and the data is 
presented in Table 2. From this table, it was 
observed that almost in all vermibed without 
mortality, the growth was normal and 
gradually increased. The maximum number 
was observed in the vermibed containing 
animal dung with biocatalyst and worms while 
minimum was recorded in the vermibed 
containing only dung and worms. The 
reproduction percentage of worms in these 
beds (i.e. C2 and C3; H2 and H3; G2 and G3) 
were found to be 58.84 and 72.75; 66.44 and 
79.59; 50.98 and 51.92 % respectively 
increased over the initial number of worm.  
Among these, vermibed containing horse dung 
was found to be ideal than cow dung and goat 
pellet. Maximum number of worms observed 
in vermibed containing biocatalyst and worms, 
it means earthworm is closely associated with 
microbial activity. There exists a mutualistic 
association between earthworm and micro-
organisms.  Our   findings    are corroborated  

with work of earlier researchers.  
Muthukumaravel16 and Munaf et al17 reported 
that the wastes of animals like cow, horse, 
sheep and goat etc. support the growth and 
reproduction of E. foetida. Garg et al., studied 
and found maximum numbers of earthworms 
were counted in the vermibed containing soil, 
cow dung and grasses while least number was 
counted from the vermibed containing soil and 
sheep pellets. More et al.,18 reported decrease 
in number of worm in the vermibed containing 
soil and poultry droppings. Recently, More and 
Patole11 reported that the maximum number of 
worms were observed in the vermibed 
containing biocatalyst with worms as 
compared to the vermibed containing only 
worms.  
Measurement of pH and nutrient contents 
The pH and nutrient content of composted 
animal waste is presented in Table 3. The pH 
seems to influence the reproduction and 
growth of the worms. The higher reproductive 
rate was observed in H3 > C3 > G3 vermibed 
and its pH was slightly higher than other 
vermibeds i.e. 7.4, 6.6 and 6.4 respectively.  
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Table 3 : Nutrient content of composted animal waste 
Parameter

s Control Compost - CD Compost - HD Compost - GD 
C1 C2 C3 H1 H2 H3 G1 G2 G3 

pH 6.80± 
0.20 

6.80 
±0.20 
(0.00) 

NS 

7.20 
±0.10 
(5.55) 

NS 

7.60 
±0.10 

(10.52) 
* 

6.90 
±0.20 

(1.45)NS 

7.30 
±0.10 

(6.80) * 

7.40 
±0.10 

(8.10) * 

6.80 
±0.20 

(0.00) NS 

7.20 ±0.20 
(5.55) NS 

7.40 
±0.10 

(8.10) * 

Organic 
carbon % 

0.82 
±0.04 

0.96 
±0.04 

(14.58) 
* 

1.01 
±0.05 

(18.81) * 

1.20 
±0.04 

(31.67) 
** 

0.96 
±0.06 

(14.58) * 

0.96 
±0.02 

(14.58) * 

1.21 
±0.04 

(32.23) 
** 

0.80 
±0.06 (-
2.44) NS 

0.81 ±0.03 
(-1.23) NS 

1.11 
±0.03 

(26.12) 
** 

Lime % 9.20 
±0.60 

9.10 
±0.40 (-

1.09) 
NS 

8.70 
±0.40 (-
5.74) * 

9.30 
±0.30 
(1.09) 

NS 

9.00 
±0.40 (-
2.22) NS 

8.60 
±0.50 (-
6.98) * 

9.10 
±0.60 (-

1.09) 
NS 

9.20 
±0.50  

(0.00) NS 

9.40 ±0.40 
(2.22) NS 

9.60 
±0.10 

(4.17) * 

Na ppm 260 ±12 
280 ± 

08 
(7.14) * 

295 ± 08 
(11.86) * 

300 
±10  

(13.33) 
* 

280 ±06 
(7.14) * 

310 ±06  
(16.12) * 

360 
±08  

(27.78) 
** 

230 ±14  
(-13.04) * 

270 ±12   
(3.70) NS 

285 ±08  
(8.77) * 

N  % 1.51 
±0.10 

1.60 
±0.08 
(5.62) 

NS 

1.96 
±0.04 

(22.95) * 

2.88 
±0.06 

(47.57) 
** 

1.60 
±0.08 

(5.62) NS 

2.30 ±010 
(34.35) * 

3.10 
±0.08 

(51.29) 
** 

1.62 
±0.10 

(6.79) NS 

1.86 ±0.12 
(18.81)NS 

2.96 
±0.10 

(48.98) 
** 

P   % 0.70 
±0.04 

0.91 
±0.06 

(23.07) 

0.92 
±0.06 

(23.91) 

1.06 
±0.04 

(33.96) 

0.93 
±0.04 

(24.73) 

1.15 
±0.03 

(39.13) 

1.29 
±0.06 

(45.74) 

0.82 
±0.04 

(14.63) 

0.93 ±0.05 
(24.73) 

1.05 
±0.05 

(33.33) 

K  % 0.33 
±0.02 

0.48 
±0.04 

(31.25) 
** 

0.59 
±0.04 

(44.08) 
** 

1.12 
±0.06 
(70.5) 
*** 

0.40 
±0.04 

(17.50) * 

0.82 
±0.04 

(59.75)** 

0.95 
±0.06 
(65.3) 
*** 

0.45 
±0.03 

(26.67) * 

0.48 ±0.04 
(31.25) ** 

0.78 
±0.04 

(57.69) 
** 

Ca  % 0.72 
±0.03 

1.02 
±0.02 

(29.41) 
** 

1.05 
±0.03 

(31.43) 
** 

1.82 
±0.10 
(60.4) 
*** 

0.98 
±0.04 

(26.53) 
** 

1.95 
±0.08 

(63.1) *** 

1.98 
±0.12 
(63.6) 
*** 

0.85 
±0.08 

(15.29) * 

0.97 ±0.04 
(25.77) * 

1.28 
±0.60 

(43.75) 
** 

Mg % 0.17 
±0.01 

0.26 
±0.02 

(34.61) 
** 

0.39 
±0.03 

(56.41) 
** 

0.58 
±0.03 
(70.7) 
*** 

0.29 
±0.02 

(41.37) 
** 

0.48 
±0.02 

(64.6) *** 

0.69 
±0.04 
(75.4) 
*** 

0.28 
±0.02 

(39.28) 
** 

0.49 ±0.03 
(65.3) *** 

0.62 
±0.04 
(72.6) 
*** 

Fe  ppm 1.60 
±0.20 

1.81 
±0.12 

(11.60) 
* 

1.50 
±0.10 (-
6.67) * 

1.30 
±0.08 (-

23.1) 
** 

1.78 
±0.08 

(10.11) * 

1.80 
±0.12 

(11.11)* 

1.40 
±0.12 (-
11.11) 

* 

2.06 
±0.14 

(22.33) 
** 

2.18 ±0.16 
(26.60)** 

1.98 
±0.14 

(19.19) 
** 

Mn ppm 5.10 
±0.40 

5.38 
±0.20 
(5.20) 

NS 

6.28 
±0.30 

(18.79) * 

7.02 
±0.14 

(27.35) 
** 

5.30 
±0.12 

(3.77) NS 

6.92 
±0.12 

(26.30) ** 

7.52 
±0.14 

(32.18) 
** 

5.16 
±0.12 

(1.16) NS 

5.69 ±0.10 
(10.37) * 

6.93 
±0.12 

(26.41) 
** 

Zn  ppm 2.00 
±0.10 

2.40 
±0.06 

(16.67) 
* 

2.45 
±0.06 

(18.36)* 

2.49 
±0.08 

(19.68) 
** 

2.40 
±0.10 

(16.67) * 

2.47 
±0.10 

(19.03) ** 

2.89 
±0.08 

(30.79) 
** 

1.94 
±0.06 (-
3.92) NS 

2.25 ±0.08 
(11.11) * 

2.85 
±0.10 

(29.82) 
** 

Cu  ppm 0.80 
±0.10 

1.40 
±0.06 

(42.85) 
** 

1.39 
±0.04 

(42.44) 
** 

1.47 
±0.08 

(45.58) 
** 

0.92 
±0.06 

(13.04) * 

0.98 
±0.08 

(18.36) * 

1.62 
±0.02 

(50.61) 
** 

1.04 
±0.06 

(23.07) * 

1.27 ±0.10 
(37.00) ** 

1.42 
±0.06 

(43.66)*
* 

* Significant value:  P<0.05, ** P<0.01, *** P<0.001. NS = Non-Significant (P>0.05). Values in the parenthesis are 
per cent change over control. CD (Mean ± SEM, n = 3) 
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The overall increase of pH over the control 
value may be attributed to the decomposition 
of nitrogenous substrates resulting in the 
production of ammonia, it causes temporary 
rise in soil pH while in remaining vermibeds,  
it was non-significantly towards neutrality or 
slightly acidic. Therefore, it is suggested that 
such nature of pH is good for worms’ activities 
like reproduction and vermicomposting. 
Because too acidic or alkaline pH is unsuitable 
for worms.19  
The results of different bed showed significant 
increase in nutrient content over the control 
soil. The results of vermicompost obtained 
from cow dung, horse dung and goat pellets 
were compared for the both macro and 
micronutrients.20-25 Among these vermibed 
compost of horse dung along with biocatalyst 
and worms was found to be good source of 
organic carbon, N, P and K i.e. 32.33, 51.29, 
45.74 and 65.30 per cent respectively than the 
same beds of cow dung and goat pellets.26,27  
While except lime and Fe content, remaining 
nutrients content were significantly increased 
over control.28,29 There was further observed 
that in all vermibeds, the bed containing 
biocatalyst showed significantly increase in 
nutrient contents than the   bed containing 
either with worms or without worms. Our 
result supports and corroborate with earlier 
work of  Garg et al., they  reported, no 
mortality was observed in any animal waste.  

CONCLUSION 
Composting bed containing 90 % soil and 10% 
animal wastes like dung of cow, horse and goat 
a pellet which already used as manure or for 
organic farming gives quality biofertilizer. 
Within 60 days, the combination of both 
treatments (worm + biocatalyst) showed good 
growth of worms and increased nutrient 
content. By this method, we can reduce the 
time as well as convert soil into quality 
biofertilizer by using earthworm. It is a 
feasible technology to the farmers and other 
agriculturists. Generally, the metal 
concentration of vermicompost decreases due 
to bioaccumulation by earthworms, but in 
present work, it was increased. Their increased 
concentration might be due to application           
of    three    tier  technique i.e. use of combined  

composting of animal waste with biocatalyst 
and earthworms.  
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