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Water Retention

INTRODUCTION
Soil organic matter (SOM) is an essential element of
sustainable soils consisting of decayed plant and animal
residues, helpful microorganisms, and humus. It performs a
myriad of functions in improving soil properties such as the
development of soil structure, water retention capacity, and
provision of necessary nutrients for plant growth. However,
intensive agricultural practices, deforestation, and soil
erosion have led to a significant decline in SOM levels,
resulting in soil degradation, reduced fertility, and
diminished resilience to environmental stresses. Therefore,
restoring and maintaining soil organic matter is crucial for
sustainable and productive agriculture.
1. Benefits of Organic Matter in Soil Conservation
Organic matter is essential to ensure soil health, structure,
and fertility. The advantages of adding organic matter to soil
are:
Improved Soil Structure: Organic matter acts as a natural
binding agent, encouraging the aggregation of soil particles
to form stable soil aggregates. This enhanced soil structure
increases porosity, improves aeration, and promotes root
penetration. Stronger soil aggregates reduce the risk of
erosion and surface runoff by maintaining soil integrity, even
during heavy rainfall or irrigation events.
Improved Water Retention: SOM greatly enhances soil
porosity, where water penetrates deep and is stored in the
soil profile. This higher water-holding capacity provides
moisture during drought periods, minimizes the need for
frequent irrigation, and enables crops to resist drought.
Organic matter also functions as a sponge, holding water and
releasing it slowly to the root systems of the plants, which
maintains regular growth and yields even under stressful
environments.
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Nutrient Supplementation: As organic matter is
decomposed, valuable nutrients like nitrogen,
phosphorus, and potassium are made available,
necessary for plant development and growth. The
slow release of these nutrients provides a
consistent supply over an extended period of
time, enhancing soil fertility as well as
eliminating the necessity of synthetic fertilizers.
This function also enhances the microbial
activity in the soil by supporting nutrient cycling
and establishing an equilibrated and productive
ecosystem in the soil.
Erosion Control: Residues such as crop
residues, cover crops, and mulches form a barrier
over the soil surface. This cover prevents soil
with

and surface flow, hence

particles from coming into contact

raindrops, wind,
avoiding displacement of soils and erosion. The
residues are also able to retard water runoff,
increase infiltration of water, and help stabilize
soil aggregates, which further saves the soil and
the land from loss and deterioration.

Soil SOM

community of microbes to live by being a habitat

Diversity: enables a healthy

as well as source of food to desirable
microorganisms, such as bacteria, fungi, and
earthworms. They are integral in nutrient cycles,
decomposition of organic matter, and soil
aggregates' formation. Better biodiversity ensures
a better-structured soil, control over diseases, and
favorable conditions for the growth of
vegetation, leading to a healthy as well as fruitful
soil ecosystem.

2. Methods of Developing Organic Matter of
Soil

Increasing soil organic matter is important in
order to enhance soil health, fertility, and
resiliency. Several sustainable practices are used

to build organic matter content, ensuring long-
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term soil productivity and environmental
stewardship. Some of these practices are:

Composting: Organic matter like crop residues,
kitchen

decomposed

scraps, and animal manure are

through composting to create
nutrient-enriched compost. Composting enhances
soil soil and microbial

fertility, structure,

activity, leading to overall soil health and
productivity in the long run.

Cover Cropping: Planting cover crops that are
legumes, including clover, alfalfa, and beans,
fixes nitrogen in the air, increases soil organic
matter, and serves as a ground cover that protects
the soil. The crops decrease soil erosion, prevent
weeds, increase soil fertility, and strengthen the
structure of the soil. By depositing organic
residues, cover crops aid in maintaining long-
term soil health and resilience.

Mulching: The laying down of organic mulches
like straw, leaves, grass clippings, and compost
materials creates a soil-covering sheet that
protects the soil surface. It minimizes
evaporation, retains soil water, regulates the soil
temperature, prevents weed emergence, and
accumulates organic content into the soil over
time while it decomposes. Mulching also shields
soil from erosion and enhances the quality of the
overall soil structure to give rise to healthier and
better-yielding crops.

is the

cultivation of certain crops, like legumes and

Green Manuring: Green manuring

cover crops, and plowing them into the soil when
they are green. It increases the content of organic
matter, improves soil fertility, and structure.
Green manure crops like cowpeas, sunhemp, and
clover add nitrogen and organic residues to the
soil, stimulate microbial life, and control weeds.
The breaking down of such crops returns vital
nutrients to the soil, alleviates compaction, and
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enhances water retention, leading to sustained
soil productivity and sustainability.
Reduced Reduced

conservation tillage, is the process of limiting

Tillage: tillage, or
soil disturbance by minimizing plowing and soil
turning. Reduced tillage maintains soil structure,
prevents erosion, and saves organic matter.
Reduced tillage leaves crop residues on the soil
surface, retaining water, promoting microbial
life, and enhancing overall soil health over time.
It also reduces fuel and labor costs, making
reduced tillage a cost-effective and sustainable
soil management practice.

3. Challenges in Maintaining Soil Organic
Matter

Maintaining soil organic matter is challenging
due to various environmental and management
factors, which can lead to its depletion over time.
Key challenges include:

Soil Erosion: Water and wind erosion are major
threats to soil health, as they can strip away the
nutrient-rich topsoil that contains vital organic
matter. This degradation reduces soil fertility,
weakens soil structure, and decreases water-
holding capacity, ultimately impacting crop
productivity. Effective soil erosion control
measures, such as contour farming, terracing, and
maintaining ground cover, are crucial to preserve
organic matter and maintain soil health.

Runoff and Leaching: High rainfall and bad
irrigation methods may result in nutrient
leaching, which is where water washes soluble
nutrients away from the root zone, depleting the
soil organic matter (SOM) and fertility. Leaching
uses up critical nutrients such as nitrogen,
potassium, and magnesium, leading to low crop
production and lower soil productivity. Use of
appropriate irrigation methods, such as sprinklers

or drippers, and use of organic mulches can be
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employed to prevent leaching and retain more
nutrients within the soil.

Intensive Cultivation: Intensive cultivation

methods, such as intensive tillage and

monocropping, are major soil health challenges.

Frequent plowing and soil disturbance

disintegrate soil aggregates,

matter decomposition, and lower soil microbial

hasten organic
diversity. Monocropping exhausts particular
nutrients, interferes with natural pest control
processes, and enhances soil erosion hazards.
Shifting to conservation tillage, crop rotation,
and diversified cropping systems can alleviate
these effects, ensuring long-term soil health and
sustainability.

Insufficient Use of Organic Inputs: Ineffective
use of organic inputs like compost, manure,
cover crops, and crop residues severely hinders
the build-up of soil organic matter (SOM). Its
deficiency causes the soil fertility to decrease,
the microbial population to decline, and the
structure of the soil to weaken in the long term.
Proper and constant application of organic inputs
is critical to maintain SOM, soil health, and
productivity of crops. Promoting farmers to use
organic amendments can guarantee long-term
soil sustainability and resilience.

Climate Variability: Temperature fluctuations,
drought, and unpredictable rain patterns may
limit SOM build-up.

In order to counter these issues, sustainable
measures such as crop rotation, cover crops,
reduced tillage, and periodic  organic
amendments are necessary to preserve SOM and
guarantee long-term soil productivity.

CONCLUSION

Organic matter is a cornerstone of soil

conservation, water holding capacity, and

sustainable farming. Its contribution to soil
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structure improvement, fertility, biodiversity, and
The
methods,

erosion reduction is invaluable.

implementation  of  sustainable
including composting, cover cropping, mulching,
green manuring, and reduced tillage, is vital in
ensuring healthy soils and sustained productivity.
In the future, the incorporation of innovative
methods and adaptive management approaches
will be vital to combat upcoming environmental
issues and provide food security to generations to
The

management is still a basis for productive and

come. sustainable  organic  matter

resilient agricultural systems.
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