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Soil is more than just dirt it's a living, dynamic ecosystem teeming with microbial life. A
single teaspoon of healthy soil can contain billions of bacteria, fungi, protozoa, and other
microorganisms. These tiny organisms drive nutrient cycling, disease suppression, water
retention, and plant resilience. As climate change, intensive tillage, and chemical overuse
threaten this vital foundation, restoring and managing soil microbiomes is emerging as a
game-changing strategy for sustainable farming. This article explores the science and practice
of soil health and microbiome management, complemented by real-life stories and strategies
from the ground.

Understanding Soil Health
Soil health is defined as the continued capacity of soil to function as a living ecosystem that
sustains plants, animals, and humans. Key indicators include:

Organic Matter Decomposed plant/animal Enhances fertility, structure, and water
Content residues retention
Quantity of living microbes Drives nutrient cycling and disease

Microbial Biomass . . )
in soil resistance

Affects nutrient availability and
microbe activity
Aggregate Stability  Soil's ability to resist erosion  Influences infiltration and root growth

The Role of Soil Microbiomes

Soil microbiomes are communities of microorganisms that live in and around plant roots (the
rhizosphere).

Functions of Soil Microbiota

Soil pH Measure of acidity/alkalinity

Bacteria Nitrogen fixation, organic matter decomposition
Fungi (Mycorrhizae) Enhances phosphorus uptake, forms soil aggregates
Actinomycetes Decompose complex compounds, suppress soil-borne pathogens
Protozoa & Nematodes Regulate microbial populations, nutrient release

Scientific Basis: Soil microbial diversity increases resilience to drought, pest attacks, and
improves long-term productivity (Van Der Heijden et al., 2008).

Strategies for Soil Microbiome Management

e Reduced Tillage Tillage disturbs microbial habitats and releases soil carbon.
Conservation tillage maintains microbial integrity.

e Cover Cropping and Green Manure Legumes like clover fix atmospheric nitrogen;
other species protect against erosion and feed microbes.

ACRI MACATINE ISSN: 3048-8656 Page 636

ande

2

e G %,m@

(&)

[0

0T

2T
Jg\j@@ oV

200 o
S [53 D G

Q00
‘[53 D G

fo2

C?\‘@

2200
G

O ([

Oty
VO

o)
[©)

o anfbo o At adbe afio oo

o ¢, .
6@0 oV

pe)

O ([

) ?\‘@ [o22)
(e}

st

Cﬁ‘?gw@ o2

)

0 ndho anfleo Qnste

%
)

o

(&}

P

o

R Fgio

(&}

4

2,

o

D¢

0

) ([

FRgvo G

o G

o s

Y

(&}

g

2

S
fe2) [2\3 [

andon

0

)

ZE[45e)

o O

o s

(&}

g

Y
\192

o Gt

B
g

(&)

)

e

O Cébé%gé?
%

[
oo

I C

(&)

DO

o GV

GO Ve

anden

vl

o C%Dé% s

(S

il
)

D C

&n
(&)

D0

it

0

03¢

aso o

(&}

7O

2
%

O ([

c‘f«% g

D¢

N
[
s}

2
s
‘T&?\N} OU%‘

Xelind

%L@%‘\@
o GV

Iy

) ([

ans

T

o

2

Sicad

o1

%,m@ c‘f«%?&; c%%,

S0 ggg

ﬂ\é@

D¢

e q
Sola? %?~§3

s

DO
Q?M‘%;‘\t


mailto:savitha18.info@gmail.com

Savitha (2025) Agri Magazine, 02(07): 636-637 (JULY, 2025)

Case Study: Farmers in Madhya Pradesh use dhaincha (Sesbania) as green manure to

enhance nitrogen-fixing bacterial populations.

e Organic Amendments Applying compost, vermicompost, and farmyard manure
increases microbial activity and improves soil texture.

Compost Boosts fungal and bacterial biomass
Vermicompost Enhances beneficial microbes and humus content
Biochar Provides habitat for microbes, reduces leaching

e Microbial Inoculants (Biofertilizers) Adding beneficial strains like Rhizobium,
Azotobacter, or Trichoderma can kickstart microbial processes.

Biofertilizers can reduce chemical fertilizer needs by 20-30% while improving crop quality

(FAO, 2020).

Farmer Voices and Field Examples

Aarti Devi — Jharkhand, India Aarti began adding cow dung compost and neem cakes to
her maize field. "My land was cracking from dryness. Now, even after little rain, the soil
stays moist," she says. Her yields improved by 25% within two seasons.

Thomas & Family — lowa, USA This fourth-generation corn farmer adopted strip tillage and
cover cropping after soil tests showed declining organic matter. "We’ve seen earthworms
return, and our fertilizer bills drop," he notes.

Women’s Collective — Malawi A group of women farmers began experimenting with
fermented banana peels and compost pits. With local training, they now run a community
composting unit that enriches fields and saves input costs.

Monitoring and Testing Soil Health: Regular soil testing helps track pH, organic
carbon, microbial activity, and nutrient levels.

Soil pH Acidity/Alkalinity Every 2 years
Organic Carbon Soil fertility indicator Every 2 years
Microbial Count (cfu/g) Living microbial population Annual or biannual

Challenges and Policy Support

Challenges:

o Limited awareness about microbial life among farmers

o Lack of access to quality biofertilizers

e Over-reliance on chemical inputs and deep tillage

Policy Recommendations:

e Expand soil health card programs with microbial data

e Subsidize compost units and bio-input kits

e Support training and extension through FPOs and women's groups

Conclusion

Healthy soil is the foundation of a sustainable farm. By nurturing microbial life, farmers can
build productivity, resilience, and climate security. The smallest organisms beneath our feet
may hold the key to the future of food.

As Aarti Devi says, “Healthy soil gives healthy food. Now I grow more and worry less.”
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