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THE MICROBIAL DIVERSITY AND PHYSIO-
CHEMICAL ANALYSIS OF VERMICOMPOST AND 
BIOCOMPOST SOIL AND THEIR EFFECT ON 
GROWTH AND YIELD OF PHASEOLUS MUNGO 
 

Abstract 
 

Vermocompost is a biological 
process where Earthworm plays a important 
role on decomposing of waste materials like 
dried leaf and soil. It is a bio-oxidative 
process The earthworms interact intensively 
with microbes and accelerating the organic 
matter and modifying its biochemical 
properties. Vermicomposting systems ia a 
Biotic interactions between decomposers. 
The functional diversity and subsrate 
quality are the main Effect of these 
systems(sampedro and Domeiguez, 2008) 
The microbial amount is rich in 
vermicompost. The Growth and yield and 
production of leave is higher in 
vermicompost soil. vermicompost is rich 
nutrient content. 
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I. INTRODUCTION 
 
Vermocompost is a biological process where Earthworm plays a important role on 

decomposing of waste materials like dried leaf and soil. It is a bio-oxidative process the 
earthworms interact intensively with microbes and accelerating the organic matter and 
modifying its biochemical properties. Vermicomposting systems are biotic interactions 
between decomposers. The functional diversity and subsrate quality are the main Effect of 
these systems (sampedro and Domeiguez, 2008). 

 
The primary consumers of the vermicomposting are the bacteria, fungi and ciliates. 

microorganism are the most numerically abundant and diverse members of the 
vermicomposting food web .Endosymbiotic microbes  in soil produce extracellular enzymes 
.It  decomposwe  cellulose and phenolic compounds. In addition, carbon resource is a 
limiting factor for earthworm growth. (Tiunov and Schen 2004) The secondary metabolites 
which act against numerous co-exizting phytopathogenic fungi and human pathogenic 
bacteria (Pathma et al.2011b) .Through earthworms the large soil particles and leaf litters 
degraded and it transformed in to organic wastes. (Maboeta and van Rensburg 2003).  
 
The Present Study   Carried on the Following Topics: 
 

• Analyzing the soil microbial diversity on vermicompost and biocompost soil 
• Analysis of Physio-chemical parameters of the vermicompost and Biocompost soil. 
• Analyzing the growth and yield effect of vermicompost and Biocompost soils on 

Phaseolusmungo. 
 
II. MATERIALS AND METHODS 
 
1. Site of Collection: For the present study was carried out in two different soil samples 

were collected from Idhaya college for women and saradha nursery at sakkotai, 
Kumbakonam , Thanjavur district,Tamilnadu .The study period between Dec 2017 to 
march 2018.The samples are normal soil, compost soil, vermicompost soil.(figure:1 
A)The seed of Phaseolus mungo were collected from Kavery fertilizers ,at 
Kumbakonam.(figure : 1 B) 

  
2. Lactophenol Cotton Blue Mount: By using this technique fungal species and spores are 

identified. 
 
3. Methods Used for Physio-Chemical Analysis: 

• Walkely-black method (organic carbon) 
• Kjeldhal method (organic nitrogen) 
• Olsen’method (organic phosphorus) 

 
III.   RESULT 

 
The microbial diversity and growth effect of vermicompost and biocompost soil on 

Phaseolus mungo were studied. And their physio-chemical parameters were measured. 
According to study result, Table -1 shows the microbial diversity on compost soil, the 
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bacterial species were isolated such as Bacillus sp, Actinomycetes sp, Pseudomonas 
sp(Figure:3A ,B).The fungal species also isolated they are ,Penicillium sp ,Aspergillus sp, 
Pythiumsp, Candida sp. 

 
Table -2 shows microbial diversity on vermicopost soil the bacterial species were 

isolated such as ,Bacilius sp, Rhizobium sp, Azotobacter sp, and Micrococcus sp. The fugal 
species were isolated such as Penicillium sp, Aspergillus sp, Euopenicillium sp. The 
pathogenic fungus Fusarium sp and Pythium sp were absence in vermicompost soil. (Figure : 
2 A,B) 

 
Table-3 shows the total microbial count on vermicompost and biocompost soil 

samples .In biocompost soil the total count at various dilution rates respectively 
2.1×10−4,3.5×10−5,18×10−6 and averagely 20×10−6 were counted. In vermicompost soil the 
total count at various dilution rates respectively 1.43×10-4×10-5,24×10-6 and averagely 
25.2×10-6were counted. 

 
Table-4 shows the morphological characteristics of bacterial isolates from both soil 

samples on Nutrient Agar Medium. On vermicompost plate white mucoid, gram negative 
,rod-shaped, motile colonies were identified. On biocompost plate white mucoid ,cocci 
shaped,Non-motile colonies were identified.(Figure :4 A,B). 

 
Table -5 shows the morphological characteristics of fungal isolates from both soil 

samples on Sabouraud Dextrose Agar Medium. On vermicompost plate pale yellowish 
creamy,rod –shaped ,Non-motile colonies were identified. 

 
Table-6 shows the methods used for the analysis of physiochemical parameters of soil 

samples. Organic content of the soil is analyzed by Walkey and Black method. Nitrogen 
content analyzed by Kjeldahl method. Phosphorus content analyzed by Olsens method. 
Table-7 shows the physiochemical values of both soil samples.On vermicompost soil the pH 
6.2-7, Temperature 160C-240C; Organic contents 11.2%, nitrogen 1.44%, phosphorus 1.42%. 
But in biocompost soil the pH 5.5-6.5, Temperature 150C-250C, Organic contents 10.3, 
Nitrogen 1.6%, phosphorus 1.2% were analyzed. 

 
 Table-8 shows the growth effect on both soil samples on Phaseolus mungo. The 

vermiplant shows 11cm plant, 3cm length and 0.7cm width of leaf on 4 days; 18.7 cm plant, 
6.7cm length ,1.8cm width of leaf on 15th day ;26.2cm plant ,9.2 cm and 2.7 cm width of 
leaf,1-5gm of yield on day 30.40cm plant ,8.5cm and  3.5cm width of leaf ,8-10 gm of yield 
on day 60.But in the Biocompost plant 8.2cm plant,2.2 cm length and 0.4cm width of leaf on 
day 4;17.8cm plant , 3.5cm length and 1.5 cm of width on day 15;23.5cm plant, 5.2 cm 
length and 2.3 cm width of leaf ,1-2.5 gm of yield on day 30;34cm plant ,7cm length and 
2.9cm width of leaf ,6-8 gm of yield on day 60.(Figure:7 A,B,C,D,E.F.G.H).  
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Table 1: Microbial Diversity on Compost Soil 
 

S.NO COMPOST SOIL 
BACTERIA FUNGI 

1 Bacillus sp Fusarium sp 
2 Pseudomonas sp Penicillium sp 
3 Actinomycetes sp Aspergillus sp 
  Pythium sp 
  Candida sp 

 
Table 2: Microbial Diversity on Vermicompost Soil 

 
S.NO VERMICOMPOST SOIL 

BACTERIA FUNGI 

1 Pseudomonas sp Penicillium sp 
2 Bacillus sp Eupenicillus sp 
3 Micrococcus sp Aspergillus sp 
4 Azotobacter sp  
5 Rhizobium sp  

 
Table 3: Total Cfu\Ml Count for Vermicompost and Biocompost 

 
DILUTION 

RATE 
10-4 10-5 10-6 Average 

Compost soil 
cfu/ml 

 
2.1×104 

 

 

 
3.5×105 

 
 

 
18×106 
 

 
20.1×106 

 

Vermicompost 
cfu/ml 

 
1.43×104 

 

 
8×105 

 

 
24×106 

 

 
25.2×106 

 
 

Table 4: The Physicochemical Parameters of Vermicompost and Biocompost 
 

PARAMETERS 
ANALYSED 

VALUES 

VERMICOMPOST BIOCOMPOST 

Ph  6.2-7 5.5-6.5 
Temperature 160C-240C 150C-220C 
Organic 
contents% 

 
11.2 

 
10.3 

N%        1.44 1.6 
P% 1.42 1.2 
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Table 5: Plant Growth on Soil Samples 
 

 

 

TOTAL PLANT GROWTH 

SAM
PLE 

VERMICOMPOST 
SOIL 

COMPOST 
SOIL 

 PLANT LEAF YIELD PLANT LEAF YIELD 

DAY 
4 

11cm 3cm length 
0.7cm  
width 

 
   0 

8.2cm 2.2cm 
Length 
0.4cm width 

 
    0 

DAY 
15 

18.7cm 4.2cm 
Length 
1.8cm 
width 

 
   0 

17.8cm 3.5cm  
Length 
1.5cm 
width 

 
   0 

DAY 
30 

26.2cm 6cm  
Length 
2.7cm  
width 

 
  1-5cm 

 
 
23.5cm 

5.2cm 
Length 
2.3cm  
width 

 
1-2.5 
Cm 

DAY 
60 

40cm  8.5cm 
Lengh 
3.5cm 
width 

 
8-10 
cm 

 
34cm 

7cm  
Length 
2.9cm width 

 
6-8cm 
 
 
 



Futuristic Trends in Biotechnology 
e-ISBN: 978-93-6252-862-9 

IIP Series, Volume 3, Book 13, Part 1, Chapter 4 
THE MICROBIAL DIVERSITY AND PHYSIO-CHEMICAL ANALYSIS OF VERMICOMPOST AND 

BIOCOMPOST SOIL AND THEIR EFFECT ON GROWTH AND YIELD OF PHASEOLUS MUNGO 
 

Copyright © 2024 Authors                                                                                                                          Page | 41 
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IV. DISCUSSION 
 
In  this study  the vermicompost the plant Phaseolus mungo  which were cultivated in 

the vermicompost soil shows the maximum total plant length (40cm) and leaf length (8.5cm ) 
and width (3.5cm) on 60th day when compared to biocompost soil of its total plant length ( 
34cm ),leaf length (7cm) and width (2.9cm).The study result was supported by vermicompost 
addition to soil –less bedding plant media enhanced germination ,growth, flowering and 
fruiting of a wide range of green house vegetables and ornamentals(Atiyeh et al.2000a,b,c), 
marigolds (Atieh et el.2001), pepper (Arancon et al.2003a),strawberries (Arancon et 
el.2004b)and petunias(Chamani et al 2008).Vermicompost application in the ratio of 20:1 
resulted in a significant and consistent increase in plant growth in both field and greenhouse 
conditions (Edward et el.2004),thus providing a substantial evidence that biological growth 
promoting factors play a key role in seed germination and plant growth (Edward and 
Burrows 1988;Edward 1998).Investigations revealed that plant hormones and plant-growth 
regulating substances (PGRs) such as auxins, gibberlines, cytokinins ,ethylene and abscicic 
acid are produced by microorganisms (Barea et al.1976;Arshad and Frankenberger 1993). 

 
In this study  the vermicompost soil pH(6.2-7),temperature(160C-240C),organic 

carbon (11.2%), nitrogen (1.44%),phosphorus (1.42%) was higher than biocompost soil 
pH(5.5-6.5),temperature (150C-220C),organic carbon (10.3%),organic nitrogen(1.6%) and 
organic phosphorus (1.2%).This work was supported by Uptake of nitrogen (N),phosphorous 
(P),potassium (K),and magnesium (Mg) by rice (Oryza sativa)plant was hightest when 
fertilizer was applied in combination with vermicompost (Jadhav et al,1997).Nuptake by 
ridge gourd (Luffaacutangula) was higher when the fertilizer mix contained 50% 
vermicompost (sreenivas et el.2000).Aprt from providing mineralogical 
nutrients,vermicomposts also contribute to the biological fertility by adding beneficial 
microbes to soil.   
 
V. SUMMARY 
 
1. The present study was carried out on microbial diversity and growth effect of 

vermicompost and biocompost soil. 
2. Vermicompost is a cost-effective and ecofriendly waste management technology which 

takes the privilege of both earthworms and the associated microbes and has many 
advantages over traditional thermophilic composting. 

3. Vermicompost are excellent sources of biofertilizers and their addition improves the 
physiochemical and biological properties of agriculture soil. 

4. Vermicomposting amplifies diversity and population of beneficial microbial communities 
.Although there are some reports indicating that few harmful microbes such as spores of 
Pythium sp and Fusarium sp are dispersed by earthworms (Edwards and Fletcher 1988). 

5. The microbes like Bacillus sp, Psedomonas sp, Azotobacter sp, Micrococcus sp 
,Rhizobium sp were isolated on vermicompost soil; Bacillus sp, Pseudomonas sp, 
Actinomycetes sp were isolated from biocompost soil. 

6. The total count average (25.2×106 cfu/ml) isolated in vermicompost soil was higher than 
in (20.2×106 cfu/ml) in biocompost soil. 

7. The physio-chemical parameters such as pH (6.2-7),Temperature (160C-240C),Organic 
carbon(11.2%),Nitrogen (1.44%),Phosphorus (1.42%) were higher in vermicompost soil 
than biocompost soil. 
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8. The growth yield on 60 days (40cm) length,(8cm)leaf length were observed higher in 
vermicompost soil than biocompost soil. 

9. Vermicomposting used as a alternative media for the plant growth at low cost, excellent 
nutrient status, physiological characteristics, considerable improvement in plant growth 
have been attributed to physiological and biological properties of vermicompost. 

10. So, in future the farmers adviced to use of vermicompost soil for their plant growth and 
fertility. 
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