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SUMMARY
Soil health refers to the ecological balance and functionality of the soil and its ability to maintain a

balanced ecosystem with high biodiversity above and below the soil and productivity. Understanding soil health
and using it as a tool for sustainability requires the use of physical, chemical, and biological properties to ensure
suitability for soil use and management over the desired period. Properties that respond quickly to natural or
human activities are considered good indicators of soil health. Soil structure, aggregation, moisture, porosity,
and bulk density were used as physical indicators, while mineral nutrients, organic matter, and cation exchange
capacity were used as chemical indicators C and N. However, most of them tend to react slowly compared to
biological ones, such as microbial biomass C and N, biodiversity, soil enzymes, soil respiration, etc.

INTRODUCTION

The ability of a particular type of soil to support human health and habitation, preserve or improve the
quality of the water and air, and support plant and animal productivity is known as soil quality. Healthy soil is the
cornerstone of successful farming techniques. Plants need fertile soil to get crucial nutrients. Key physical
properties of soil aggregation and structure permit roots to grow and for air and water to seep in. The terms "soil
health" and "soil quality" can be used interchangeably to refer to soils that are both helpful physically and
biologically and that are also fertile. The ability of soil to supply the nutrients required for crop plants to develop is
known as soil fertility. For healthy crop growth, we must add fertilizer, manure, or compost to the soil to enhance
its natural nutrients. Soil pH is another important aspect of soil fertility. pH is not a plant nutrient, but an
indicator of soil acidity. Most crops grow best when the soil pH is between 6.2-6.8. This is the area where plant
roots are best able to absorb the most nutrients from the soil. Organic matter consists of the remains of
plants and animals, living and dead soil microorganisms and decaying substances. Most agricultural soils contain
only a small amount of organic matter (usually less than 5%), but that small amount is very important for soil
quality. Soil organic matter tends to improve soil fertility, soil structure and soil biological activity. Organic matter
is added to the soil through cover crops, manure, compost and crop rotation. Healthy soil is abundant with living
organisms: bacteria, fungi, insects, earthworms, etc. As these organisms go through their life cycle, they perform
many tasks that help improve soil. Soil organisms break down fresh organic matter such as crop residues and
animal manure.

Soil Quality Assessment and Monitoring

Soil Testing: - In agriculture and gardening, soil testing is the process of examining soil samples to determine

their physical, chemical and biological characteristics. The results of soil testing can be used to inform soil

management decisions, soil fertility and soil amendment.

e Collect soil samples from different locations in the target area. Make sure your sample is representative of the
entire area.

e Collect samples from the plant's root zone using an auger, shovel, or other suitable tool. Take multiple
subsamples from each location to create a composite sample.

e Remove debris, rocks, and plant material from soil samples.

¢ Air dry the sample and mix thoroughly to obtain a homogeneous composite sample for testing.

e Send the prepared soil sample to a reliable soil testing laboratory. Many agricultural extension services and
private laboratories offer soil testing.

www.agricosemagazine.com 86


http://www.agricosemagazine.com/

AgriCos e-Newsletter (ISSN: 2582-7049) 05 (02) February 2024

e Laboratories perform a variety of tests to evaluate soil properties, including physical properties such as texture,
structure, and moisture content. Chemical properties: pH, nutrient content (nitrogen, phosphorus, potassium and
other micronutrients), organic matter content and cation exchange capacity (CEC).

¢ Biological properties: Microbial activity and presence of soil microorganisms.

Indicators of Soil Health: - A combination of physical, chemical and biological indicators should be considered
when assessing soil health. These indicators provide valuable information about the overall condition and fertility
of the soil.

Physical Indicators:

e Texture: Refers to the relative proportions of sand, silt, and clay particles in a soil. The ideal soil is clayey, with
a good balance of drainage and water retention.

e Structure: Describe how soil particles are organized into aggregates or clumps. Well-compacted soil promotes
good aeration, water infiltration, and root penetration.

e Porosity: Indicates the presence of pore spaces in the soil that are important for water movement, air exchange,
and root growth.

e Compaction: Measures the degree of compaction of soil particles. Compacted soil can inhibit water infiltration
and root development.

e Moisture Content: Reflects the amount of water present in the soil. Adequate moisture is essential for plant
growth.

Chemical Indicators:

e pH: Measures the acidity or alkalinity of soil. Different crops have different pH preferences, and pH affects
nutrient availability.

e Nutrient content: Contains concentrated amounts of essential nutrients such as nitrogen, phosphorus, potassium,
and micronutrients. Soil testing provides insight into nutritional status.

e Cation Exchange Capacity (CEC): Indicates the soil's ability to store and exchange essential nutrients.
Generally, the higher the CEC, the higher the nutrient storage capacity.

e Organic matter content: Measures the percentage of organic matter in the soil. Organic materials contribute to
soil structure, water retention, and nutrient availability

Biological Indicators:

e Microbial Activity: Assess the abundance and activity of microorganisms in soil. Microorganisms play an
important role in nutrient cycling and the decomposition of organic matter.

e Presence of earthworms: Earthworms contribute to soil structure by forming water channels and helping to
decompose organic matter.

e Root Health: Inspect the condition and development of the plant's roots. Healthy roots contribute to nutrient
absorption and overall plant vitality.

e Biodiversity: The diversity of plants, animals, and microorganisms in soil contributes to the resilience and
sustainability of ecosystems.

Challenges in Soil Maintenance: - Maintaining soil health is critical to sustainable agriculture, ecosystem
function, and overall environmental health. However, soil management presents several challenges that threaten
soil quality and productivity.

Soil Erosion:

e Problem: Soil erosion by both water and wind can cause loss of fertile topsoil and reduce the soil's ability to
support plant growth.

e Cause: Deforestation, poor land management, intensive agricultural practices, and construction activities
contribute to increased erosion.

e Damage Management: Implementing conservation measures such as intercropping, contour tillage, and
establishing vegetative buffer zones can help reduce erosion.
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Soil Degradation:
e |[ssue: Soil degradation leads to deterioration of soil quality due to factors such as nutrient deficiency,

compaction, salinization, and acidification.

e Cause: Intensive agriculture, inappropriate irrigation practices, overuse of pesticides, and poor land

management contribute to soil degradation.

e Mitigation: Adopting sustainable land management practices, organic farming, and agroecological approaches

can help alleviate land degradation.

Loss of Soil Organic Matter:

Problem: Decreased soil organic matter reduces soil fertility, water holding capacity, and ability to support
microbial activity.

Causes: Excessive use of synthetic fertilizers, inadequate inputs of organic matter, and poor land management
practices contribute to the loss of soil organic matter.

Mitigation: Strategies to improve soil organic matter include adding organic amendments, implementing cover
crops, and reducing tillage.

Nutrient Depletion:

Issue: Continued cultivation without proper nutrient supplementation can lead to nutrient imbalances and
deficiencies in the soil.

Cause: Removal of crops without adequate nutrient supplementation, over-reliance on particular crops, and
poor nutrient management practices lead to nutrient depletion.

Mitigation: Balanced fertilization practices, intercropping, and introduction of nutrient-rich organic materials
can help combat nutrient deficiencies.

Soil Contamination:

Problem: Soil contamination occurs when contaminants such as heavy metals, pesticides, and industrial
pollutants accumulate in the soil.

Causes: Industrial activities, improper waste disposal, and the use of pesticides can cause soil contamination.
Mitigation: Remediation techniques, proper waste disposal, and the adoption of sustainable agricultural
practices can help reduce soil contamination.

Compaction:

Problem: Soil compaction reduces pore space, limiting water infiltration, root infiltration, and general soil
aeration.

Cause: Heavy machinery, overgrazing, and certain agricultural practices contribute to soil compaction.
Mitigation: Avoiding excessive use of machinery, practicing controlled grazing, and employing conservation
tillage techniques can help reduce soil compaction.

Water Blockages and Poor Drainage:

Problem: Inadequate drainage can cause waterlogging, which can have negative effects on soil structure and
root health.

Cause: Improperly designed irrigation systems, compacted soils, and altered land topography cause flooding.
Mitigation: Flooding problems can be reduced by improving drainage infrastructure, implementing adequate
irrigation, and implementing soil conservation measures.

Impact of Climate Change:

Issue: Changes in climate patterns, such as changes in precipitation and temperature regimes, can affect soil
health and lead to increased risks of erosion and nutrient loss.

Mitigation: Adaptation measures, such as adjusting cropping patterns, improving water management, and
promoting climate-smart agricultural practices, can help mitigate the effects of climate change on soils.
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Future Directions in Soil Management: - The future of soil management is likely to involve innovative
approaches, technologies, and policies aimed at sustaining soil health, promoting agricultural productivity, and
addressing environmental challenges.

1. Precision Agriculture: Leverages advanced technology such as sensors, drones, and satellite imagery to gather
detailed information about soil variations. This information can be used to implement site-specific management
techniques to optimize resource utilization and improve overall efficiency.

2. Digital Agriculture and Big Data: Integrate big data analytics and digital technologies to analyze large
amounts of information related to soil health, weather patterns, crop performance, and management practices.
This allows farmers and land managers to make data-driven decisions.

3. Regenerative Agriculture: Focuses on practices aimed at restoring soil health and improving ecosystem
resilience. These include intercropping, agroforestry, reduced tillage, and other sustainable farming techniques
that improve soil organic matter, biodiversity, and overall soil structure.

4. Soil Carbon Sequestration: Developing and promoting practices that improve soil carbon sequestration to
mitigate climate change. This may include implementing agroforestry systems, cover crops, and other practices
that increase soil organic carbon levels.

5. Applications of Biochar: Explore the use of biochar, a type of charcoal made from organic materials, as a soil
conditioner. Biochar can improve soil fertility, water retention, and nutrient availability while sequestering
carbon.

6. Microbial-based soil amendments: Use of microbial-based soil amendments, such as biofertilizers and
microbial inoculants, to improve nutrient cycling, improve plant health, and promote soil microbial diversity.

7. Smart Irrigation Technology: Deploying smart irrigation systems that use real-time data, weather forecasts,
and soil moisture sensors to optimize water use, reduce water waste, and prevent flooding.

8. Soil Health Monitoring Platform: A user-friendly soil health monitoring platform that provides farmers and
land managers with real-time data on soil health to enable proactive decision-making for sustainable land
management.

9. Policy initiatives for sustainable land management: Implement policies that encourage and support
sustainable land management practices. These may include financial incentives, regulatory frameworks, and
educational programs to encourage farmers and landowners to adopt environmentally friendly practices.

10. Education and Outreach: Raise awareness and educate farmers, land managers, and the public about
the importance of soil health. Outreach programs promote best practices and accelerate the adoption of
sustainable land management techniques.

11. Interdisciplinary Research: Promote interdisciplinary research collaborations involving soil science,
agronomy, ecology, and environmental science to address complex soil management challenges and develop
integrated solutions.

12. Global Collaboration: Foster international collaboration and knowledge sharing to address global land
challenges. This includes sharing best practices, research results and technologies for sustainable soil
management.

CONCLUSION

Healthy soil is the cornerstone of successful farming techniques. Plants need fertile soil to obtain
essential nutrients. Soil health and soil quality can be used synonymously, referring to soil that is both physically
and biologically useful as well as fertile. In agriculture and horticulture, soil testing is the process of examining
soil samples to determine their physical, chemical, and biological properties. When assessing soil health,
a combination of physical, chemical and biological indicators must be considered. These indicators provide
valuable information about the general condition and fertility of the soil. Maintaining soil health is critical to
sustainable agriculture, ecosystem functioning, and overall environmental health. However, there are several
challenges associated with soil management that threaten soil quality and productivity.
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