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A B S T R A C T 
The microbial population present in vermicompost play an important role in increasing the productivity of crop as well 
as maintain the structural stability of the soil. This study was carried out to identify the total viable bacterial 
population in vermicompost using cow-dung and plant waste vermicompost by the worm Eudrilus eugeniae. In this 
study, the total viable count of bacteria was enumerated in both worn unworked substrate (before worms introduced) 
and E. eugeniae worked compost. Compare to worm unworked substrate; the vermicompost consisted of higher 
population of bacterial cultures. In this investigation, a maximum of 48.3 ± 1.5 CFU x 105 g-1 

was recorded in Exp. 3 
of processed vermicompost. Also, higher population dominant bacterial cultures recovered in processed 
vermicompost than unworked substrate. A total of six dominant bacterial strains were probably identified as 
Micrococcus luteus, Bacillus cereus, Bacillus subtilis, Azotobacter sp., Enterobacter sp. and Pseudomonas aeruginosa. 
The bacterial population was found to be significantly greater in the E. eugeniae worked vermicompost. 
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Vermicompost is a new and promising choice for 

sustainable agriculture that is commonly used to grow various 

agricultural and horticultural plants [1]. This process 

consumes various types of agricultural wastes such as 

agricultural residues, cattle dung, sewage sludge and many 

organic industrial residues [2). Earthworms are being used to 

treat a wide variety of organic wastes found in the land. The 

application of vermicompost in agricultural fields may 

stimulate the load of soil microorganisms and promotes plant 

growth by providing various micro and macro nutrients [3-4]. 

Microorganisms are essential part of biodiversity and 

play a significant role in the structuring and functioning of the 

ecosystem in the environment [5]. Earthworms and symbiotic 

gut microflora secreted mucus and water to increase their 

degradation rate of ingested organic matter and the release of 

assimilable metabolites. Thus, the microorganisms and 

earthworms act symbiotically to accelerate and enhance the 

decomposition of organic matter and as a consequence, 

mineralization and humification takes place resulting in the 

availability of nutrients for plants [6-9]. 

The beneficial microorganisms found in the compost 

promote plant growth by mutualistic or symbiotic 

relationships by mineralization of plant nutrients bound in 

organic matter, by fixing nitrogen and by controlling root 

diseases. The activities of the earthworms in the compost have 

been shown to promote the dispersal through soil of a variety 

of beneficial microorganisms including Azotobacter, 

Pseudomonas, Rhizobia and mycorrhizal fungi [10]. This 

present work is aimed to enumerate total microbial population 

and identification of the dominant bacterial genera in the 

vermicompost using the worm Eudrilus eugeniae. 

 

MATERIALS AND METHODS 

 

Plant waste and pre-composting 

Fruit peel waste of Ceiba pentandra was collected from 

in around of Cheyyar, Thiruvannmalai District, Tamil Nadu 

(12.67° N, 79.55° E). The collected peel wastes were dried 

under shade condition and manually ground with the aid of 

electric mixer. The powdered plant waste was mixed with 

dried cow-dung powder for the preparation of vermibed. The 

mixture was kept in plastic container for a period of 21 days 

for initial composting and initiation of microbial degradation 

and softening of waste mixture. During this period, the waste 

mixture in different bedding was turned out periodically (after 

5 days) for proper aeration and remove odour from 

decomposing wastes [11]. 

 

Earthworm 

The earthworm Eudrilus eugeniae was collected from 

Vedhapuri Agricultural form in Chithathur, Thiruvannmalai 

District, Tamil Nadu. The collected worms were immediately 

transported into the laboratory and kept in earthen pot (5 L 

vol.), which was partially filled with a mixture of loamy and 

humus soil supplemented with cow-dung, dry leaves and some 



vegetable wastes [12-13]. After 21 days earthworm of similar 

sizes was carefully selected from the earthen pots and used for 

further studies. 

 

Vermicomposting 

Composting process was carried out with six replicates 

in a series of 5L capacity pots. Pots were filled with dry 

humus soil, powdered form of plant waste and dry cow-dung 

powder in different proportions and coded as experimental 

setup 1 to 6 and one setup without plant waste was used as 

control. In each experimental setup 10 earthworms were added 

for composting. The process of vermicomposting was carried 

out for a period of 40 days. The temperature and moisture 

content were maintained by sprinkling adequate quantity of 

water at frequent intervals [14]. 

 

Experimental setup 

 

Control: Soil (2 Kg) + Cow-dung (25 g) 

Exp. 1: Soil (2 Kg) + Cow-dung (25 g) + Plant waste (50 g) 

Exp. 2: Soil (2 Kg) + Cow-dung (25 g) + Plant waste (100 g) 

Exp. 3: Soil (2 Kg) + Cow-dung (25 g) + Plant waste (150 g) 

Exp. 4: Soil (2 Kg) + Cow-dung (50 g) + Plant waste (25 g) 

Exp. 5: Soil (2 Kg) + Cow-dung (50 g) + Plant waste (50 g) 

Exp. 6: Soil (2 Kg) + Cow-dung (50 g) + Plant waste (100 g) 

 

Determination of microbial population 

In the present study, the compost processed by E. 

eugeniae using C. pentandra fruit peel waste was investigated 

for total viable bacterial count by serial dilution plate method 

[15]. The soil from each experimental setup was serially 

diluted by mixing 1 g of soil into 100 ml of sterile saline into a 

250 ml of conical flask. The suspension was kept in a rotary 

shaker for 30 min. A series of test tubes with 9 ml of saline 

was taken in a test tube rack and marked as respective 

dilutions. 1 ml of the suspension was transferred into 9 ml of 

saline into a test tube. The tube was mixed thoroughly and 

then 1 ml was transferred into another tube. Likewise, serial 

dilution was made up to 10-6 dilutions. For the isolation of 

bacteria, 0.1 ml from each dilution such as 10-3, 10-4 and 10-

5 were taken with help of clean micropipette and separately 

inoculated into a sterile Nutrient agar (Himedia, Mumbai) 

plate. The inoculums were evenly spread with the aid of sterile 

glass L-rod and the plates were incubated at 37°C for 24-48 

hours. After incubation, the plates were observed for total 

bacterial populations. 

 

Selection of dominant pure cultures 

After counting of total bacterial population, the plates 

showing morphologically distinct colonies were observed. The 

selected bacterial colonies were made sub-cultured into a 

sterile nutrient agar plates for characterization [16]. 

 

Characterization and identification of bacterial cultures 

The isolated dominant bacterial was conventionally 

identified by studying cultural, morphological and 

biochemical characteristics. The following tests were 

performed for the identification of bacteria viz. colony 

morphology, Gram staining, catalase test, oxidase test, 

endospore staining, indole test, methyl red test, voges 

proskauer test, citrate test, urease test, triple sugar iron test, 

gelatin hydrolysis test, starch hydrolysis test, casein hydrolysis 

test and sugar fermentation test with various sugars such as 

glucose, fructose, sucrose, xylose, mannitol, lactose and 

maltose. The test results were compared with Bergey’s manual 

of determinative bacteriology and the organisms were 

identified [17]. 

 

RESULTS AND DISCUSSION 

 

Earthworm and plant waste 

A wide variety of earthworm species like Drawida 

willis, Eudrilus eugeniae, Eisenia andrei, Eisenia fetida, 

Lampito mauritii, Lampito rubellus, Megascolex mauritii and 

Perionnyx excavates are utilized for the conversion of organic 

wastes into vermicompost [18-19]. Among these, the 

commonly available two species such as Eudrilus eugeniae 

and Eisenia foetida are widely used varieties in India [20]. 

Generally, vermicomposting by the earthworm Eudrilus 

eugeniae can be processed from various types of raw materials 

such as agricultural residues, sugar cane thrash, cattle manure, 

gaur gum, municipal solid waste, municipal, agricultural and 

mixed solid waste, onion waste, press mud, wooden or plastic 

waste and vegetable waste and floral waste mixture [21-22]. In 

the present investigation, a mixture of cow dung and fruit peel 

waste of Ceiba pentandra with different proportions were 

used as raw materials for vermicomposting. 

 

Vermicomposting 

Cow-dung is a familiar raw material for the production 

of vermicompost used in various proportions. In the present 

study, vermicompost was processed with the addition of Ceiba 

pentandra fruit peel waste in different proportions. In this 

investigation, it was observed that the degradation or 

conversion rate of the fruit peel waste into compost was high 

and also the yield of the vermicompost was high. Cow-dung 

takes place a most important place in earthworm diet and most 

kinds of animal dung are highly used for the preparation of 

vermicompost because they containing many nutritious food 

sources for earthworms [23]. The cow-dung is able to increase 

the stability of the material to be converted into vermicompost 

as a feed for both microorganisms and earthworms [24]. It 

significantly minimizes the mortality rate and increases the 

length of the worms; also increase the worm’s populations in 

the compost [25-27]. As well, the addition of Ceiba pentandra 

fruit peel waste as a raw waste material considerably increases 

the degree of the production of vermicompost. 

 

Determination of microbial population 

The total viable count of bacteria was determined in 

initial compost before worms were introduced and 

vermicompost after 40 days of incubation. In the present 

investigation, the viable counts of bacterial colonies 

(CFUx105g-1) in initial substrates were ranged from 41.7±2.1 

to 43.7±2.1 and 40 days vermicomposts were ranged from 

44.3±1.2 to 48.3±1.5. Also, maximum number bacterial count 

was recorded in the vermicompost taken from Exp. 3 

(48.3±1.5) and Exp. 4 (48.7±1.4) and minimum from control 

(44.3±1.2). In this study, it was observed that, the viable 

bacterial count was increased in the vermicompost (40 days 

compost) than it was observed in initial substrate (before 

worms introduced) (Table 1). These results indicated that, the 

introduction of earthworm into the organic wastes may 

stimulate the quantity of viable microorganisms. These results 

are in conformity with the result of earlier works like [28] who 

had reported higher counts of bacteria when the E. eugeniae 

worked organic waste mixed with soil. An increase of 

bacterial population in E. eugeniae worked vermicompost has 

reported by [29]. 
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Table 1 Total viable bacterial count of vermicompost by E. eugeniae 

Experimental setup 
CFU × 105g-1 

Before worms introduced After 40 days of vermicompost 

Exp. 1 41.7 ± 2.1 45.7 ± 2.9 

Exp. 2 42.7 ± 1.2 46.7 ± 1.2 

Exp. 3 43.7 ± 2.1 48.3 ± 1.5 

Exp. 4 43.3 ± 1.5 48.7 ± 1.4 

Control 41.3 ± 3.1 44.3 ± 1.2 

 
Selection of dominant pure cultures 

The dominant bacterial colonies were recovered in both 

initial substrate and processed vermicompost.  In this 

investigation, the initial substrate showed two dominant 

bacterial colonies in Exp. 1, 2, 4 and control setup and three in 

Exp. 3. Likewise, in E. eugeniae processed vermicompost 

showed three dominant colonies in control; four dominant 

colonies in Exp. 1 and 2; and each 5 colonies from Exp. 3 and 

4 (Table 2). Also, a maximum number of dominant bacterial 

colonies were recorded in Experimental setup 3 and 4 which 

containing high quantities of C. pentandra fruit peel waste. 

These results proved that; the organic compost processed by 

E. eugeniae may increase the quantity as well as the species of 

bacteria, especially plant growth promoting microorganisms. 

The increase of microbial population may be caused by 

congenial condition for the growth of microbes within the 

worm digestive tract and by the ingestion of nutrient rich 

organic wastes which provide energy and also act as a 

substrate for the growth of microorganisms as reported by 

[30]. 

 

Table 2 Morphologically distinct dominant bacterial colonies of vermicompost by E. eugeniae 

Experimental setup Before worms introduced After 40 days of vermicompost 

Exp. 1 2 4 

Exp. 2 2 4 

Exp. 3 3 5 

Exp. 4 2 5 

Control 2 3 

 
Characterization and identification of bacterial cultures 

The dominant bacterial colonies with similar colony 

morphologies were selected from all the experimental setup of 

both initial substrate and processed vermicompost. In this 

study, six dominant bacterial strains (coded as DS1- DS6) 

were recorded from the entire samples. The bacterial strains 

were identified by studying cultural, morphological and 

biochemical characteristics. Based on the above 

characteristics, the dominant bacterial strains DS1, DS2, DS3, 

DS4, DS5 and DS6 were probably identified as Micrococcus 

luteus, Bacillus cereus, Bacillus subtilis, Azotobacter sp., 

Enterobacter sp. and Pseudomonas aeruginosa (Table 3). 

 

Table 3 Characterization and identification of bacterial cultures isolated from the vermicompost by E. eugeniae 

S. No. Test parameters DS1 DS2 DS3 DS4 DS5 DS6 

1 Colony morphology Yellow, 

circular, raised 

White, raised, 

lobate 

Dirty white, 

raised, lobate 

White, raised, 

lobate 

Dirty white, 

raised 

Yellowish green, 

mucoid 

2 Gram staining G +ve G +ve G +ve G +ve G -ve G -ve 

3 Cell morphology Cocci Rod Rod Irregular rod Rod Rod 

4 Catalase test + + + + + + 

5 Oxidase test + + - + - + 

6 Spore - + + - - - 

7 Motility - + + + + + 

8 Indole test - - - + - - 

9 MR test - - - - - - 

10 VP test + + + - + + 

11 Citrate test - + + + + + 

12 Urease test - + + + -  

13 TSI test A/A ALK/A A/A A/A ALK/A ALK/ALK 

14 Gelatin hydrolysis + + + - - + 

15 Glucose - + + + + + 

16 Fructose + + + + + + 

17 Sucrose - + + + + - 

18 Lactose + - + + - - 

19 Maltose - + + - + - 

Probable Identity of the 

organism 

Micrococ 

cus luteus 

Bacillus 

cereus 

Bacillus 

subtilis 

Azotobacter 

sp. 

Enterobacter 

sp. 

Pseudomonas 

aeruginosa 
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Among the identified dominant bacterial strains, 

Micrococcus luteus was isolated in all the experimental setup 

except Exp. 4 of initial substrate; Bacillus cereus was recorded 

in all samples except Exp. 2 of initial substrate; and the strain 

Bacillus subtilis was isolated only in entire vermicompost 

sample but not in any initial substrate (before worms 

introduced). Similarly, Azotobacter sp. recovered from all 

samples except control of initial substrate; Enterobacter sp. 

and Pseudomonas aeruginosa were identified from the entire 

samples of both initial substrate and processed vermicompost. 

In this study, it was observed that, Bacillus subtilis was only 

isolated from the samples of vermicompost by E. eugeniae. 

This work was supported by the work done by [5], in their 

research, the vermicompost of E. eugeniae showed high 

quantity of viable microbial populations. Also, the bacterial 

strain such as Enterobacter acrogens, Enterococcus faecivm, 

Citrobactor diversus, Escherichia coli, Pseudomonas 

aeruginosa and Proteus vulgaris were identified from worm 

unworked natural compost and strains such as Bacillus 

subtilis, Bacillus cereus, Enterobacter aerogenes, 

Enterococcus faecium, Escherichia coli, Klebsiella 

pneumoniae, Proteus vulgaris, Pseudomonas aeruginosa and 

Morganella morganii were identified from E. eugeniae 

processed compost [31-32]. 

 

CONCLUSIONS 
 

Vermicomposting is a technology that focuses on the 

conservation of various waste resources and their sustainable 

utilization. It can also be used for the treatment of different 

organic wastes like plants, cardboard, paper, manures, food 

and bio-solids etc. Vermicompost has higher economic value 

compared to compost derived from traditional methods. The 

study supports the presence of a group of bacterial strains in 

the vermicompost produced from plant wastes and cow-dung. 

These finding states that, all these bacteria are beneficial as 

they enhance the nutrient status of vermicompost as well as 

improve the soil aeration and fertility. 
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