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ABSTRACT

An experiment was conducted in Department of Agriculture, Karunya Institute of Technology and Sciences,
Coimbatore to study the population dynamics of microbially enriched organic manures and their nutrient
composition. Organic manures such as vermicompost, FYM, and coir pith compost were enriched with the
lignite based microbial strains of Rhizobium leguminosorum, Bacillus megatherium and its combined inoculum
at a rate of 1 kg per ton of manure and its moisture content was maintained at 50 per cent and incubated for
180 days. After their enrichment, the microbial load in the organic manures was enumerated using the
standard plate count technique. The microbial results revealed that the maximum microbial population
was attained on the 90th day after enrichment. The total microbial population in combined bio fertilizers
(Rhizobium and Phosphobacteria) inoculated vermicompost was high during the initial phases and then
total microbial population declined towards the end. Among the enriched organic manures, the highest
population was observed in combined microbial strains enriched with vermicompost (6.52 log10 CFU g-1)
whereas, after 3 months the enriched organic manure shows the very less population density.
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Introduction

The use of chemical fertilizers and organic manure
has both positive and negative effects on plant
growth and the soil. Chemical fertilizers are rela-
tively inexpensive, have high nutrient contents, and
are rapidly taken up by plants. However, the use of
excess fertilizer can result in a number of problems,
such as nutrient loss, surface water, groundwater
contamination, soil acidification or basification, re-
ductions in useful microbial communities, and in-
creased sensitivity to harmful insects (Chen, 2006).

Organic manure has a number of shortcomings, in-
cluding low nutrient content, slow decomposition,
and different nutrient compositions depending on
its organic materials, compared to chemical fertiliz-
ers. However, organic manure has multiple benefits
due to balanced supply of nutrients, including mi-
cronutrients, increased soil nutrient availability due
to increased soil microbial activity, the decomposi-
tion of harmful elements, soil structure improve-
ments and root development, and increased soil
water availability. Maintaining soil fertility as well
as the sustainability of crop production, by using
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different organic manures viz., vermicompost, green
compost, farmyard manure (FYM), has attracted the
farmers to replace the use of chemical fertilizers
(Barassi et al., 2007; Baker and Mostafa, 2011; Geetha
and Balamurugan, 2011). Thus, there is an urgent
need to generate organic farming practices using
vermicompost, FYM, coir pith and microbial fertiliz-
ers, etc. Bio fertilizers were found to have a positive
contribution to soil fertility resulting in an increase
in crop yield without causing any type of environ-
mental wastes or soil hazards. Significant improve-
ments in growth, yield and quality of vegetables
with different bio fertilizer applications have been
reported on various crops.

Most of the organic manures are very low in nu-
trient contents, which are not sufficient to meet the
nutritional requirement of the crops, especially
when inorganic fertilizers are not applied (Manna et
al., 2001). Under such circumstances, fortification of
organic manures and composts with permitted ad-
ditives like rock phosphate, beneficial microbial cul-
tures, and neem cake is a feasible option for nutrient
supplementation in organic food production. The
enrichment of the organic manures with beneficial
microbial cultures will further contribute to the en-
hancement of N and P contents through nitrogen
fixation and phosphate solubilization. Hence, the
enriched organic manures and their combination
provide an ideal nutrition strategy for the crop. The
duration of incubation after enrichment is an impor-
tant aspect. Loss of released nutrients can be deter-
mined by analysing the population dynamics of en-
riched microbes in the organic manures at regular
intervals.

With a view to identifying a better nutrient man-
agement technique which is economical as well as
ecologically efficient, the present investigation was
conducted at the Department of Agriculture,
Karunya Institute of Technology and Sciences, to
understand the population dynamics of microbially
enriched organic manures at different time intervals.

Materials and Methods

For organic manures (Vermicompost, FYM and coir
pith compost) enrichment, lignite based microbial
cultures (Rhizobium leguminosorum and Bacillus
megatherium) were collected from Tamil Nadu Agri-
cultural University, Coimbatore. The enrichment of
organic manures and biofertilizers were added at
one kg per tonnes of manure. The microbial popula-

tion was estimated at different periods viz 0, 30, 60,
90, 120, 150, and 180th days after inoculation to de-
termine the period at which the maximum attain-
ment of the microbial population can be achieved in
the enriched organic manures. The enumeration of
Rhizobium and Phosphobacteria was done by serial
dilution technique and standard plate count tech-
nique using YEMA medium and pikovskaya’s me-
dium respectively.

Statistical analysis

All data were statistically analyzed in Microsoft Ex-
cel and add in with XLSTAT version 2016.04.325250
(XLSTAT, 2010). Significant differences among the
treatments were statistically analyzed using analysis
of variance (ANOVA) and Duncan’s Multiple Range
Test (DMRT) at significance level of p < 0.05.

Results

The enrichment of organic manures such as
vermicompost, FYM, and coir pith compost was
done in the present study by inoculating the bio fer-
tilizer inoculants, R . leguminosorum and B .
megatherium. The results revealed that, an increase in
the population of inoculated organisms in organic
manures from 0th day to 90th day after inoculation.
After 90th day, the counts were decreased after 3
months due to nutrient leach and acid production.

The maximum population of inoculated organ-
isms were observed from 30th day to 90th after inocu-
lation in all three organic manures. The population
of combined treatment of symbiotic nitrogen-fixing
bacteria R. leguminosorum and phosphate solubiliz-
ing bacteria B. megatherium was highest on the 90th

day in enriched vermicompost (6.63 log10 CFU g-1),
followed by FYM (6.32 log10 CFU g-1), and coir pith
compost (5.85 log10 CFU g-1) respectively. Whereas,
the individual inoculum treated organic manures
shows the population density of about (3.31 log10

CFU g-1) in vermicompost, followed by FYM (3.52
log10 CFU g-1), and coir pith compost (3.31 log10 CFU
g-1) respectively. Compared to this, the population at
zero day of enrichment in vermicompost (1.10, 1.82
and 3.91 log10 CFU g-1, respectively), FYM (1.09, 1.76
and 1.93 log10 CFU g-1 respectively), and coir pith
compost (1.04, 1.63 and 1.85 log10 CFU g-1 respec-
tively). The highest population of phosphate solubi-
lizing bacteria was recorded in all the three enriched
organic manures from 30th day to 90th day after in-
oculation. Among the three enriched organic ma-
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nures, the highest population was recorded in en-
riched vermicompost, while the lowest population
was observed in coir pith compost. The population
of microorganisms in the enriched manures slightly
decreased on 120th to 180th day after enrichment in
all the substrates compared to 90th day.

Discussion

Biofertilizers were found to have a positive contri-
bution to soil fertility resulting in an increase in crop
yield without causing any type of environmental
wastes or soil hazards. Significant improvement in
growth and yield and quality of vegetables with dif-
ferent bio fertilizer applications have been reported
on various crops. The organic manures as well as bio
fertilizers greatly influence the growth of plants and
various physiological parameters. The influence of
organic manures on leaf numbers like LAI and
DMP, was superior over inorganic fertilizer applica-
tion (Subbarao and Ravisankar, 2001).

Vermicompost is potential organic manure and a
rich source of major and minor nutrients to plants.
According to Phule (1993), the application of
vermicompost in sugarcane resulted in a higher
yield significantly. The findings of the present study
reveal that, enrichment with bio fertilizers (Rhizo-
bium and phosphobacteria), enhances the microbial
population and enzyme activity in the fresh raw
vermicompost. The application of enriched
vermicompost to the agriculture field may help to

build and sustain more fertility when compared to
fresh vermicompost.  Likewise, Rajalekshmi and his
co-workers (1997) got better yielding in Bhindi when
plants were treated with Azospirillum, FYM, and in-
organic fertilizers. The results of the present study
clearly showed the superiority of microbial enriched
FYM and coir pith had more microbial population
density when compared to the farmyard manure
alone. However, compared to FYM and coir pith
manure, the microbial load was increased in the en-
riched vermicompost manure for up to 3 months.
After 3 months, the microbial load was reduced to
30 per cent.

The organic manures when used as a carrier ma-
terial for bio fertilizers supported the survival rate
for more than one year (Raja sekar and Karmegam,
2010). The survival and increase of microbial popu-
lation were observed in enriched manures of
vermicompost, FYM and coir pith. The findings of
the present study also showed similar results, where
the enriched manures of vermicompost, FYM and
coir pith served as a substrate for the survival and
viability of the bio fertilizer inoculants for sustain-
able pulse production.

Conclusion

The results of the present study clearly brought out
the maximum population attained in combined
treatment up to 90 days in enriched vermicompost
due to the enzymatic activities as well as the micro-

Table 1. Microbial load in vermicompost, FYM, and coir pith after microbial enrichment for different period (in days)

Organic manures Enriched withmicrobial Microbial population (log10 CFU g-1 at different time interval (in days)
strains 0th 30th 60th 90th 120th 150th 180th

day day day day day day day

Vermicompost R. leguminosorum 1.10 2.13 3.10 3.31 2.20 2.10 1.12
B. megatherium 1.82 4.20 5.23 5.40 4.12 4.09 1.93
R. leguminosorum + 3.91 6.12 6.52 6.63 5.13 5.09 3.37
B. megatherium

FYM R. leguminosorum 1.09 2.08 2.98 3.52 2.23 2.10 1.10
B. megatherium 1.76 3.12 4.25 4.91 3.02 2.98 2.56
R. leguminosorum + 1.93 5.43 6.12 6.32 4.98 3.92 3.02
B. megatherium

Coir pith compost R. leguminosorum 1.04 1.92 2.15 3.31 3.10 2.95 2.36
B. megatherium 1.63 2.95 3.57 4.29 3.92 3.51 2.59
R. leguminosorum + 1.85 4.52 5.28 5.85 4.26 3.98 3.02
B. megatherium
SEd 0.06 0.09 1.00 1.32 1.26 1.10 1.09
CD 1.00 1.13 1.20 1.34 1.52 1.40 1.43

*Values represent mean of three replications shows significant results at 5% level of probability
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bial population. Since the organisms inoculated are
heterotrophs, their activities in the organic manures
lead to the conversion of unavailable form to the
available form of nutrients (mineralization). So, the
enrichment of manures with beneficial microflora
contributed a significant improvement in the nutri-
ent concentration of all organic manures.
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