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ABSTRACT 
Chemical fertilizers though have played a significant role in Indian Agriculture, its continuous and 
concentrated use has disturbed the soil health, which in turn leads to lower crop yield and quality. 
Besides, use of chemical fertilizers may contribute to many environmental hazards. In view of this, it 
is desirable to return to practices, which is eco friendly and meets the nutrient depletion and sustain 
quality food production. The present work was conducted to analyze the comparative percent content 
of nitrogen and phosphorus in partially decomposed and vermicompost samples and result analysis 
indicated that the there is a significant increase in nitrogen content. This indicates that nitrogen fixers 
like Azospirillum in large population have exhibited enhanced nitrogenase activity thereby fixing 
excessive nitrogen, whereas the phosphate solubilizers have utilized nutrient but not contributed in 
nitrogen fixation. The phosphorus content in enriched vermicompost with respect to both nitrogen 
fixers and phosphate solubilizers was found to be on par with the vermicompost in spite of enhanced 
microbial population. 
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INTRODUCTION 

The vermicompost produced by earthworms 
improves soil structure, texture, aeration and 
water holding capacity. It adds beneficial 
microorganisms to the soil, which convert 
nutrients into a more available form for plants. 
Enormous work has been done in the field of 
biofertilizer production and its application in the 
growth of agricultural and horticultural crops. 
Mucus secretion of earthworm brings about 
increase in microbial population.1 
It was also reported that greater number of 
microorganisms is present in vermicast than in 
the soil.2 Similarly studies have also been done in 
the field of vermicomposting. As it is a well 
known fact that earthworms play a critical role in 
recycling organic matter essential for fertility of 
soil, they contribute significantly to the nitrogen 
contents in the vermin composts and soil. A great 
increase in nitrogen fixation during composting 
was observed.3 He also recorded ten fold increase 
in nitrogen fixing enzyme nitrogenase in the cast, 
which is suggestive of intense nitrogen fixing 
bacterial activity in the cast. They are also known  

 
to contribute significantly to the available  
Phosphorus (P) in vermicasts and in surrounding 
soil compared to soils without earthworm.4 
Similar finding was also reported by other 
researchers also.5 It was also found from 
literature survey that casting promotes growth of 
not only the microbes but also the selective group 
of beneficial microorganisms like phosphate 
solubilizers and nitrogen fixers which are present 
in greater number in vermicasts. Keeping in view 
the importance of these special groups of 
microorganisms in enhancing the quality of 
vermin compost in terms of percentage nitrogen 
and phosphorus the present study was carried out 
to have a comparative analysis of the nutrients in 
enriched and non enriched vermicompost.  

AIMS AND OBJECTIVES 
The present study is a comparative account of the 
population and nutrient content (phosphorus and 
nitrogen) in partially decomposed vermicompost 
under non enriched and enriched condition.  
To study the influence of nitrogern fixers and 
phosphate solubilizers on nutrient quality of 
vermi compost. *Author for correspondence 
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To evaluate vermi compost as a medium for 
enrichment of beneficial micro organisms. 

MATERIAL AND METHODS 
Estimation of total phosphorus in vermi-
compost 
The total phosphorus was estimated following 
the standard procedure7 that was followed by 
other scientists also.8 The vermicompost was 
prepared and the sample was dried to obtain 
constant dry weight and powdered. Sample of 
0.5 grams is digested with 10 ml of triacid 
mixture consisting of  concentrated nitric acid, 
60% perchloric acid and concentrated 
sulphuric acid in the ratio of 10:4:1. The 
sample was digested on a digester till about 0.5 
ml of clear solution appears and the volume of 
the digested sample was made up to 100 ml 
with distilled water in a volumetric flask after 
initially dissolving in a small quantity of 
distilled water. 10 ml of aliquot is transferred 
to 50 ml of volumetric flask. 10 ml of nitric 
acid. Vanadomolybdate reagent is added and 
mixed. The volume is made up to 50 ml with 
distilled water.  
The yellow color formed is read after 30 minutes 
at 420nm in a spectrophotometer.  
The % of total phosphorus is computed using 
following formula  : 

%P = 

Graph 
ppm 

× 

Vol of 
digested 
sample × 

Vol 
made 

106 Weight 
of sample Aliquot of digested 

sample taken 
Estimation of total nitrogen in vermicom –post 
The vermicompost sample was dried to obtain 
constant dry weight and powdered. 
One gram of the sample was transferred to 
Kjeldhal’s digeston flask. Approximately 2 or 3 
grams of digestion mixture (Potassium Sulphate 
: Cupric  Sulphate : Selenium in the ratio of 
100:20:1) and 10 – 15 ml of concentrated 
sulphuric acid was added. The sample was 
digested till a bluish green residue was 
obtained. The contents were cooled and the 
volume was made up to 100 ml with distilled 
water. From this 10 ml of the digested sample 
was taken in a micro distillation flask and 10 ml 
distilled water was added. The outlet of the 
condenser was dipped in 25 ml of 4% boric acid 
solution in a 250 ml conical flask. Ten ml of 
40% sodium hydroxide was added to the 
distillation flask and the contents were distilled.  

After complete distillation, the boric acid was 
titrated against 0.05 N sulphuric acid till pink 
color appeared. A blank was also run and 
titrated similarly and percentage of nitrogen was 
calculated using following formula :  

%N= 

(Burettereading) × (Normally of acid) × 
 (0.014) × (Volumemade of digested 

sample) × 100 
(Weight  of sample taken) ×  

         (Aliquot taken for distillation) 
Enrichment of vermicompost by beneficial 
organisms 
Beneficial microorganisms, which were isolated 
from vermicompost were screened for their 
efficiency of nitrogen fixation and phosphate 
solubilization. Five isolates of the nitrogen fixer 
– Azospirillum, were grown in the selective broth 
for 10 days and the broth was subjected to the 
determination of percentage nitrogen content by 
the standard Kjeldhal’s method9 as specified 
earlier. Two isolates were selected based on the 
efficiency of nitrogen fixed. Two other isolates 
of the phosphate solubilizers were screened 
based on the maximal zone of clearance due to 
the solubilization of phosphate on the standard 
selective media.10 The screened nitrogen fixers 
and the phosphate solubilizers were scaled up by 
culturing them in respective broth medium and 
incubating in shaker incubator. Each of the 
inoculum thus obtained was added to partially 
decomposed vegetable waste in two different 
containers, one with earthworms and the other 
one without earthworms. Composting was 
allowed up to 60 days. Estimation of total 
phosphorus and total nitrogen was carried out in 
enriched compost by the same method as that of 
before. The sample was analyzed for the 
physiologically beneficial microbial population 
in the vermicast and for the estimation of total 
phosphorus and nitrogen content. 

RESULTS AND DISCUSSION 
The total nitrogen  and phosphorus content 
of the partial decompost and the vermico-
mpost 
The total nitrogen and phosphorus content of 
the various samples was determined by 
standard Kjeldhal’s method9 and procedures 
outlined by Jackson 19737 respectively. It was 
observed that Nitrogen and Phosphorus content 
was found to be high in the partial decompost 
(3% and 0.4% respectively) and lower in the 
vermicompost (0.2% nitrogen and 0.28% 
phosphorus) as indicated in the Table 3.  
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Microbial vermicompost enrichment 
One genus of nitrogen fixers (two different 
isolates) and two isolates of phosphate 
solubilizing bacteria were chosen for enrichment. 
The number of Azosprillium colony forming 
units outnumbered the Azatobacter colony 
forming units as observed during microbiological 
analysis. Thereby Azosprillium was chosen for 
microbial enrichment with respect to nitrogen 
content in the compost. The isolates were chosen 
based on their ability to fix nitrogen per gram of 
substrate i.e., malate utilized. Five different 
isolates were randomly chosen for the analysis of 
the broth culture by the standard Kjeldhal’s 
method. The amount of nitrogen fixed per gram 
of malate utilized was found to be maximum in 
AZP4 and AZP5 as indicated in Table 1 and 
Graph 01. So, AZP4 and AZP5 were used for 
further work. 
The P solubilizer isolates were selected based 
on the size of the zone of clearance. Large 
zone of clearance indicated high efficiency of 
P solubilization based on which isolate PSB 3 
and  PSB 5  were  considered  for  enrichment .  

Microbial analysis of the enriched vermin-
compost 
The microbiological analysis of the enriched 
vermicompost as well as non-enriched 
vermicompost was carried out on selective media 
using standard serial dilution and pour plate 
method. The number of colony forming units 
were analyzed and reported for all the four 
isolates like nitrogen fixers AZP4, AZP5 and P 
solubilizers PSB3 and PSB4  at a regular interval 
of 20 days up to maximum 60 days. The result of 
microbial analysis of enriched and non-enriched 
samples with selected nitrogen fixers and 
phosphate solubilizers is indicated in Table 2, 
Fig. 2 and Fig. 3. A remarkable enhancement (5-
6 folds) in microbial population (colony forming 
units) was observed in the enriched samples 
when compared to that of the non-enriched 
samples. In addition, it was commonly observed 
in all the samples that the colony forming units 
of the organisms have constantly increased up to 
40 days beyond which, a decline in colony 
forming units was observed. 

Table 1 :  Nitrogen fixing efficiency of  Azospirillum isolated from vermicompost 

Isolate number of Azospirillum Nitrogen fixed (mg/g of malate) 
AZP 1 7.0 
AZP 2 10.5 
AZP 3 5.0 

AZP 4* 16.0 
AZP 5* 23.0 

* Selected for vermicompost enrichment. 

Table 2 :  Microbial population in vermicast (enriched and non enriched) 

Isolate type Age of vermicasts (in days) and population (c.f.u./ g x 10 4 ) 
1 20 40 60 

AZP 4 20.7 
(4.85) 

58.13 
(10.18) 

63 
(10) 

34 
(4) 

AZP 5 
 

18 
(4) 

52 
(9) 

56 
(9) 

30 
(3.6) 

P.S.B. 3 23 
(6) 

57 
(9) 

59 
(11) 

38 
(6) 

P.S.B.5 25 
(6) 

53 
(8) 

66 
(10) 

42 
(5) 

Values in Parenthesis indicate c.f.u. without Enrichment. 

Analysis of nitrogen and phosphorus con-
tent of the enriched vermicompost 
The vermicompost enriched by the nitrogen fixer 
Azosprillium (AZP4 and AZP5) exhibited an 
increase in the amount of Nitrogen fixed when 

compared to that of the partial decompost and the 
vermicompost as indicated in the  Fig. 4. The 
data show that the phosphorus content remained 
almost equal to that of the  vermicompost and 
decreased when compared to partial decompost.  
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Fig. 1 : Nitrogen fixing effciency of Azospirilum isolated from vermicompost 
  
                                                                                                                                                                                               
      

 

 

 

 

 

 

 

Fig. 2 :  Microbial population in vermicasts (enriched and non-enriched) with reference to 
nitrogen fixers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 : Microbial population in vermicasts (enriched and non-enriched) with reference to 
phosphate solubilizers 
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Fig. 4 :  Nutrient content (nitrogen and phosphorus) 

The compost enriched by phosphate solubilizer 
isolates PSB3 and PSB5 separately, shows a 
decline in both nitrogen and phosphorus 
content (2 and 0.27) in comparison with both 
the vermicompost and the partial decompost.  
An analytical study with respect to percentage 
content of nitrogen and phosphorus was made 
and it was observed that both the nitrogen and 
phosphorus content decreased in vermicom-
post. This decrease in the nutrient component   
is probably due to the utilization of nutrients 
by enhanced microbial population in the 
vermicompost. As it has been reported by 
Edward et al 11 and mentioned by Parle12 in his 
PhD thesis that the earthworms promote 
microbial growth as well as microbial activity. 
Higher microbial activity was also reported by 
Teotia et al13 as well by Kollmannsperger       
et al14,15 in the earthworm cast. Mbac.4 also 
reported the increase in microbial activity with 
respect to nitrogenase enzyme production in 
the casts. The work of Sukumar et al16 as 
mentioned earlier also supports the increase of 
phosphate solubilizers. 
A study on the day wise population of the 
microorganisms in vermicasts in both enriched 
and non enriched condition indicated that there 
is exponential increase in both nitrogen fixers 
and phosphate solubilizers up to 40 days at 
regular intervals of 20 days in the enriched 
sample, whereas moderate increase was 
observed in non enriched sample. 
Such increase in population up to 40 days also 
reported by Thimma Reddy16 in his Ph.D. 
thesis. The declining population on 60th day 

indicates the need of application of 
vermicompost with in 40 days. 
The experiment conducted on enrichment of 
vermicompost with nitrogen fixers and 
phosphate solubilizers shows significant increase 
in nitrogen content by phosphate solubilizers. 
This indicates that nitrogen fixers like 
Azospirillum in large population have exhibited 
enhanced nitrogenase activity thereby fixing 
excessive nitrogen, whereas the phosphate 
solubilizers have utilized nutrient but not 
contributed in nitrogen fixation. 
The phosphorus content in enriched 
vermicompost with respect to both nitrogen 
fixers and phosphate solubilizers was found to be 
on par with the vermincompost inspite of 
enhanced microbial population. 
Enhanced nitrogen levels and phopsphate 
solubilizers will serve as a potential manure for 
growth and development of plants by promoting 
the production of plant growth hormones as 
reported by Sattar et al18 and Laheurte  et al.17-19  

CONCLUSION 
The study identifies beneficial microorganisms 
suitable for enrichment using vermicompost as 
an inexpensive medium. This reduces the 
quantity of bio fertilizers to be purchased by the 
farmers and helps them to save substantial 
amount of money. The study also helps in 
isolating efficient nitrogen fixing and phosphate 
solubilizing micro organism which can be further 
evaluated for their efficacy towards growth and 
yield of crop plants. 
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