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ABSTRACT 
Around 1970s  and 1980s plant like Laucaena leucocephala and Moringa oleifera were 
promoted as a miracle trees for multiple uses and has potential to use as a green manure to 
improve the soil structure. So present study has been conducted to explore the possibility of 
enrichment of compost by microbial inoculation using three tier systems. The organic material 
viz., Laucaena leucocephala Linn (Subabhool) and Moringa oleifera Linn (Shewaga) were 
collected locally and subjected to bio-inoculation followed by vermicomposting to shorten 
stabilization time and improve vermicompost quality. The organic material alone and in 
combination of biocatalyst with earthworms and earthworms with biocatalyst was decomposed 
for 90 days. After three months of experimental growth and reproduction performance of 
earthworm, Eisenia foetida was checked and counted. The maximum number of worms were 
observed in the vermibed containing biocatalyst and worms i.e. A3  (75.49 %) and   B3 (75.12 %) 
as compared to the vermibed containing only worm along with soil and CD i.e. A2 (72.06 %) and 
B2 (71.71 %). It means earthworm activities are closely associated with microbial activities. 
Simultaneously, vermicompost were subjected for analysis of total macro and micronutrients 
like N, P, K, Mg, Ca, Na, Fe, Mn, Cu, Zn and pH and organic carbon etc were determined by 
various methods. The Laucaena leucocephala leaf litter bed along with soil, cow dung, 
earthworms and biocatalyst showed slightly higher, significant and appreciable quantities of 
nutrient content than Moringa oleifera bed. Results indicated that the combination of three tier 
systems reduced the overall time required for composting and accelerated the composting of 
organic waste and enriched biofertilizer. Secondly, it is feasible technology for farmers and in 
soil sciences.  
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INTRODUCTION 

Organic farming is safe, selective, bio 
degradable, economical, renewable and eco– 
friendly approach for sustainable agriculture.1 
The compost form organic materials by using 
earthworms is a low cost and eco-friendly 
technology called vermicomposting. The fine 
granular vermicast is the end product. 
Vermicompost contain elevated levels of N, P 
and K in available form, micronutrients, 
microflora, enzymes and growth regulators.2,3  
Various management options are being 
promoted by the scientist i.e. crop residue 
recycling, farm yard manure, bio-fertilizers, 
inclusion of legumes in the cropping sequence. 
or   as   intercrops,  green  manure crops, green  

leaf manuring, vermicomposting along with 
chemical fertilizers are some of the important 
options to improve soil health and crop 
productivity.4  Among them, green leaf 
manuring with Gliricidia sepium is promising 
and climate friendly technology. Green leaf 
manuring is one of the important practice for 
increasing organic matter content in the soil3 
Growing Gliricidia sepium on farm bunds 
provide good quantity of nitrogen in addition 
to organic matter.5  Various crop residues were 
mixed with cow dung and were used as 
substrates for vermicomposting, substrate 
mixture containing leguminous plant (e.g. 
ground nut haulam or gliricidia leaf) produced 
maximum value of earthworms reproduction, 
more  nitrogen  in  leguminous plant substrate,  *Author for correspondence 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development      Vol. 9 No. 02, October-December 2014 

288 
 

more P   is in green gram haulam substrate and 
maximum K in caw dung and paddy straw 
mixture.6  Organic material such as animal 
manure, green manure, crop residue, kitchen 
waste and sewage sludge are often freely 
available organic waste 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.7 
The use of biofertilizers is now a day known to 
bring out several benefits to soil solublization 
of essential minerals, get hold of nutrients 
offering micronutrients in more utilizable form 
for plants and taking part in biological nitrogen 
fixation. Microorganisms of this group are 
generally known as Plant Growth Promoting 
Microorganisms (PGPMs) which include 
Azospirillum, Azotobactor, Phosphobacteria, 
Rhizobium and Cynobacteria. The PGPMs are 
capable of putting forth advantageous 
properties on growth and yield characteristics 
of several cultivable crops in different parts of 
the world.8,9 Some plant are grown for green 
manuring e.g. Leucaena, during 1970s and 
1980s it was promoted as a miracle tree for 
multiple uses, it can provide fire wood, timber, 
green manure and erosion control. Similarly 
the plant  Moringa also have potential to use as 
a green manure. Which can supply essential 
nutrients such as calcium, phosphorous and 
potassium. It also have plant growth enhancing 
property (phytohormone)10          

AIMS AND OBJECTIVES 
To produce quality bio-fertilizers by using leaf 
litters of plants, which already use in green 
manuring  along with biocatalyst containing 
PGPMs and locally available worm species, 
Eisenia foetida.  

MATERIAL AND METHODS 
Collection of earthworms and other 
material 
The earthworm species, Eisenia foetida was 
procured form government agriculture nurs-
ery, Sakri, Dist – Dhule, Maharashtra, India 
and brought to laboratory. They were main-
tained and acclimatized in the mixture of 
organic compost containing soil, cow dung 
and organic wastes for two to three weeks.  

The plant material viz., leave of Leu-caena 
(Subabhool) and Moringa (Shewaga) were 
collected from agricultural field. In order to 
facilitate earthworm decomposition and 
decomposition by biocatalyst; the plant leaf 
litters were partially dried in the shed. At the 
same time biocatalyst containing PGPMs 
microbes was brought from Shetjamin 
laboratory at Satana Dist- Nashik  
(Recognized Lab, Mahatma Phule 
Agriculture University, Rahuri Dist- 
Ahmednagar, Maharashtra, India. The 
quality or natural soil and a month old cow 
dung were collected from agriculture field or 
cow shed respectively.  
Experimental setup 
The experiments were performed in small 
plastic tough (vermibed) with 5 kg. capacity. 
The   surface  of  tough   was painted with    
dark   colour    to   ensure that the light will not 
penetrate inside the tough. A total of eight 
vermibed groups were prepared i. e. four beds 
for each plant leaf litters. One for natural 
composting (control) of leaf litter, second, 
third and fourth beds were prepared for 
composting of leaf litter with biocatalyst, 
worms and biocatalyst with worms 
respectively. Each bed containing 50 % soil, 
30 % CD and 20 % leaf litter of respective 
plant (Table 1).  
On second day, biocatalyst was prepared by 
taking 10 gm. of biocatalyst powder dissolved 
in 100 ml of water and it was then sprinkled 
only on second and fourth vermibed groups of 
each plant. On third day, full grown worms 
with distinct clitellum were released in third 
and fourth vermibed groups. They were kept 
for 90 days; water was sprinkled at the interval 
of 3-4 days. So that moisture level mentioned 
at 70+10%.11 
Worm counting and cast analysis 
At the end of experimental period of 90 days, 
worm cast was collected from the vermibed 
and subjected for nutrient analysis. Similarly 
all the beds were removed from tough and it 
was sun dried for 1-2 days by making heaps, 
all worms going at the bottom. On third day, 
the worms were separated, counted and results 
are   tabulated   (Table 2).  The  formula below  
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was used.12 To determine percent increase in 
the number of earthworms.   

% increase = 
Earthworm counted – 

worms introduced    X 100 
Earthworm counted 

The pH of vermicompost samples was 
determined from 1:2 conpost water mixture using 
systronics digital pH meter. Total nitrogen was 

estimated by Kjeldahl digestion and distillation 
method. Diacid digestion of samples was carried 
out using concentrated HNO3 and HClO4 mixed 
in 9:4 ratio. Digested extracts were used to 
determine total K, Na and Ca using Flame 
photometer.13 While P and S by using 
spectrophotometer result were calculated and 
analyzed statistically.      

Table 1 : Vermibed groups 

S/N Group Biomass content 
1 Control(O) 100 %  soil  (Natural soil) 
 
 
2 

A0 50 % soil (S) + 30 % Cow Dung (CD)  + 20 % Leaf litters  (LL) of Leucaena 
A1 50 % S  +  30 % CD   +  20 %   LL of Leucaena  + biocatalyst 
A2 50 % S  +  30 % CD   +  20 %   LL of Leucaena  + worms 
A3 50 % S  +  30 % CD   +  20 %   LL of Leucaena  + biocatalyst + worms 

 
 
3 

B0 50 % S  +  30 % CD   +  20 %   LL of Moringa 
B1 50 % S  +  30 % CD   +  20 %   LL of Moringa  + biocatalyst 
B2 50 % S  +  30 % CD   +  20 %   LL of Moringa  + worms 
B3 50 % S  +  30 % CD   +  20 %   LL of Moringa  + biocatalyst + worms 

Table 2 : Earthworms reproduction in different bedding materials 

Vermibed group Initial 
number Final number Per cent increase 

A2  
   100  

358 72.06 
A3 408 75.49 
B2 353 71.71 
B3 402 75.12 

RESULTS AND DISCUSSION  
The reproduction of earthworms in different 
vermibed were counted after completion of 
experimental period and the data are presented 
in Table 2. From this table, it was noticed that 
in all vermibed, the growth was normal and 
gradually increased. The maximum number of 
worms were observed in the vermibed 
containing biocatalyst and worms i.e. A3     
(75.49 %) and   B3 (75.12 %) as compared to 
the vermibed containing only worm along with 
soil and CD i.e. A2 (72.06 %) and B2 (71.71 
%). It means earthworm activity is closely 
associated with microbial activities. There 
exists a mutualistic association between 
earthworms and microorganisms. Among 
these; vermibed containing leaf litter of  
Leucaena is found to be ideal than the 
Moringa. The present investigation supports 
the work of.14-16  

Nutrient content of leaf litters through 
treatment with microbial inoculation and 
vermicomposting are shown in Table 3. This 
table revealed following observation. 
Measurement of pH 
It seems to influence the reproduction and 
growth of the worms. The higher reproduction 
rate was observed in A3 and B3 vermibeds and 
its pH was slightly higher than other vermibeds 
i. e. 7.38 and 7.52 respectively.  The overall 
increase of pH may be attributed to the 
decomposition of nitrogenous substrates 
resulting in the production of ammonia, it 
causes temporary rise in soil pH14 In remaining 
vermibed the pH was towards neutrality or 
slightly acidic. It suggests that such nature of 
pH is good for worm activities like reproduction 
and vermicomposting. Because too acidic or 
alkaline pH is unsuitable for worms.7,17  
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Table 3 : Nutrient content of leaf litters through treatment with microbial inoculation and vermicomposting  
 
 

Nutrients 
 
 

Control 
soil 

Leucaena bed Moringa bed 
A0 A1 A2 A3 B0 B1 B2 B3 

pH 7.10 
 

7.08 
(-0.28) NS 

7.15 
(0.70) NS 

7.35 
(3.52) NS 

7.38 
(3.94) NS 

7.10 
(0.00) NS 

7.30 
(281) NS 

7.50 
(5.63) * 

7.52 
(5.91) * 

Organic C % 0.42 0.52 
(23.8) ** 

0.53 
(30.9) ** 

0.60 
(42.8) *** 

0.64 
(52.3) *** 

0.47 
(11.9) NS 

0.46 
(9.5) NS 

0.45 
(7.1) NS 

0.48 
(14.3) * 

Lime % 6.12 5.35 
(-12.9) * 

5.53 
(-9.6) * 

5.39 
(-11.9) * 

4.84 
(-20.9) * 

5.55 
(-9.3) * 

5.10 
(-16.7) * 

5.00 
(-18.3) * 

5.09 
(-16.8) * 

Na ppm 380 416 
(9.5) * 

416 
(9.5) * 

504 
(32.6) ** 

583 
(53.4) *** 

416 
(9.5) * 

416 
(9.5) * 

422 
(11.1) * 

433 
(13.9) * 

N kg/ acre 152 197 
 (29.6) * 

298 
(96.1) *** 

396 
(160) *** 

400 
(198) *** 

196 
(28.9) * 

296 
(94.7) *** 

303 
(99.3) *** 

331 
(117.8) * 

P kg/ acre 16.2 28.6 
(76.5) ** 

33.4 
(106) *** 

38.0 
(135) *** 

40.8 
(151) *** 

32.8 
(102) *** 

32.9 
(103) *** 

32.9 
(103) *** 

32.8 
(102) *** 

K kg/ acre 370 488 
(31.9) * 

513 
(38.6) * 

582 
(57.3) ** 

615 
(66.2) ** 

451 
(21.9) * 

520 
(40.5) * 

538 
(50.8) ** 

600 
(62.2) ** 

Ca % 0.36 0.44 
(22.2) * 

0.40 
(11.1) NS 

0.46 
(27.8) * 

0.52 
(44.4) ** 

0.38 
(5.6) NS 

0.41 
(13.9) NS 

0.37 
(2.8) NS 

0.40 
(11.1) NS 

Mg % 0.12 0.13 
(8.3) NS 

0.14 
(16.7) NS 

0.14 
(16.7) NS 

0.18 
(50) ** 

0.18 
(50) ** 

0.17 
(41.7) ** 

0.16 
(33.3) * 

0.15 
(25) NS 

Fe ppm 2.68 2.53 
(-5.6) NS 

2.60 
(-3.0) NS 

3.20 
(19.4) * 

3.06 
(14.2) * 

3.05 
(13.8) * 

3.39 
(26.5) ** 

3.20 
(19.4) * 

3.30 
(23.1) * 

Mn ppm 9.11 10.98 
(2.52) NS 

9.00 
(-1.20) NS 

10.8 
(18.5) * 

10.2 
(11.9) NS 

10.4 
(14.2) * 

10.8 
(18.5) * 

11.00 
(20.7) * 

11.20 
(22.9) * 

Zn ppm 1.91 1.80 
(-5.7) NS 

2.11 
(10.5) NS 

2.30 
(20.4) * 

2.44 
(27.7) ** 

2.09 
(9.4) NS 

2.43 
(27.2) ** 

2.50 
(30.9) ** 

2.45 
(30.9) ** 

Cu ppm 1.94 1.80 
(-7.2) NS 

1.83 
(-5.7) NS 

1.92 
(-1.0) NS 

2.22 
(14.4) * 

1.93 
(-0.5)  NS 

1.98 
(2.0) NS 

2.11 
(8.7) NS 

2.16 
(11.3) * 

* Significant value:  P<0.05, ** P<0.01, *** P<0.001.     NS = Non-Significant (P>0.05). Values in the parenthesis are percentage change over control. 
A0 and B0  are control and A1, A2,  A3, and B1,  B2,   B3  are experimental groups of respective biomass content.  
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Measurement of nutrients 
The results of different bed showed significant 
increase in nutrients content than the control 
soil. The result of compost obtained from plant 
leaf litters of Leucaena  and Moringa was 
compared for the macro and micronutrients; 
among these vermibeds of Leucaena was 
found to be the slightly good source of organic 
carbon, N, P and K values as compared to 
Moringa. Where as except the copper other 
micronutrients like Ca, Mg, Fe, Mn and Zn etc 
showed appreciable increases than control soil. 
In another observation, it was found that there 
is no much variation between composting bed 
of A1 and A2 or B1 and B2 but vermibed 
containing biocatalyst and worm i. e. A3 and 
B3 showed appreciable increase in both macro 
and micronutrients.  
Our results are supports and corroborate with 
earlier researchers viz.,18 revealed that the 
organic carbon content and fertility status of 
NPK is higher in vermicompost.  Composting 
of cotton waste by using three tier system of 
enzyme – earthworm-microbes intraction. 
Pretreatment and enzymatic treatment of the 
cotton textile waste enhanced good growth of 
earthworms and good source of carbon and 
appreciable amount of NPK.19 The 
development of organic farming could 
maintain both soil fertility and plant 
productivity. Crop residue recycling, farm yard 
manure, biofertilizers, and inclusion of 
legumes in the cropping sequence or as 
intercrops, green manure crops, green leaf 
manuring, vermicompost along with chemical 
fertilizers are some of the important options to 
improve soil health and crop productivity14  
They also reveled that  the  worm casts 
ingested soil often has high content of soil 
organic carbon and nutrient than surrounding 
soil as well as the  nitrogen is found in urine of 
the earthworms get mixed with the soil and 
hence found in casts.20 Stated that the 
enrichment of vermicompost with nutrients 
and microorganisms using different organic 
and inorganic materials and microbial 
inoculants is now popularizing due to the 
advantage of using the enriched vermicompost, 
it also enhances significant increased in NPK 
content during pre-decomposition with 
bioinoculants. Recently, Rajasekar et. al and 
Karmegam and Patole and More21,17 reported 
that the vermicast are able to increase            
the  survival rate of biofertilizers organisms for  

more than a year when used as carrier material. 
Composting of wheat straw with bioinoculants 
and subsequent vermicomposting during 
winter, the combination of both systems 
reduced the  overall time required for 
composting of accelerated the composting of 
lingo-cellulosic waste producing a nutrient 
enriched compost product. Ansari3  reported 
that, in soil the activity of earthworms is 
closely associated with microbial activity. 
There exists a mutualistic association and 
deriving material from harder material like 
cellulose and hemicelluloses.  
Very recently, Rajasekar et al.22 reported that the 
nitrogen in earthworm casts is completely 
assimilated by plants thus provides significant 
source of available nutrients for plant growth.  
They further stated that, about 78.6 % of 
Nitrogen is found in atmosphere; the soil 
microorganism like bacteria plays a great role in 
fixing of this atmospheric N2 into the soil 
nitrogen. Similar bacteria’s are found in intestine 
of cow and its faecal matter, the dung. Therefore 
this material may enhance the microbial activity 
for production of rich biofertilizers.23,24  

CONCLUSION 
From present piece of research work, we 
conclude that, Vermibed containing soil, cow 
dung and dried leaf litter of plants, which 
already used for green manuring gives quality 
biofertilizers. The combination of both 
treatments reduces the time of composting, 
showing good growth and reproduction of 
earthworms and increased nutrient content. It 
is a feasible technology for farmers and in soil 
science.  
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