Learning Unit 1: Apply Soil Fertility
Management Material

1.1 Introduction to Soil Fertility Management

|. Simple Explanation (Brief and Easy)

Soil fertility management is the practice of keeping the soil healthy and rich in nutrients so that
crops can grow well and produce good yields. Farmers improve soil fertility by adding fertilizers,
manure, compost, and by using good farming practices like crop rotation and proper land
preparation. Healthy soil gives plants the food they need, just like good food helps people grow
strong (FAO, 2017).

I1. Expanded Explanation (Detailed but Simple)

Soil fertility management refers to the process of maintaining and improving the soil’s ability to
supply essential nutrients to plants in the right amounts and at the right time. Fertile soil contains
important nutrients such as nitrogen, phosphorus, and potassium, along with good structure,
water-holding capacity, and beneficial microorganisms. When soil fertility is well managed,
crops grow stronger, resist diseases better, and produce higher yields (Havlin et al., 2017). In
many farming areas, especially in developing countries, soil fertility declines over time due to
continuous cropping, soil erosion, and poor management practices.

To solve this problem, farmers use different soil fertility management methods. These include
applying organic materials like compost and animal manure, using chemical fertilizers,
practicing crop rotation (for example, growing legumes after cereals), and protecting the soil
from erosion. Modern approaches such as Integrated Soil Fertility Management (ISFM) combine
both organic and inorganic methods to improve soil health and productivity in a sustainable way
(Vanlauwe et al., 2015). For example, a farmer may apply manure together with a small amount
of fertilizer to increase crop yield while maintaining soil quality.

Soil fertility management is very important for food security and environmental protection.
Healthy soil supports continuous crop production and reduces the need for excessive chemical
inputs, which can harm the environment. For instance, a farmer who regularly adds compost and
rotates crops will maintain soil fertility and achieve better harvests compared to a farmer who
does not manage the soil properly. Therefore, understanding and applying soil fertility
management practices is essential for sustainable agriculture (FAO, 2017).



1.2 Tools and Equipment for Soil Fertility
Management

|. Simple Explanation (Brief and Easy)

Tools and equipment for soil fertility management are the items farmers use to improve and
maintain soil quality. These include simple tools like hoes, shovels, and watering cans, as well as
equipment like sprayers and soil testing Kits. Farmers use these tools to apply fertilizers, mix soil,
prepare compost, and check soil health. Using the right tools makes the work easier, faster, and
more effective (FAO, 2018).

I1. Expanded Explanation (Detailed but Simple)

Soil fertility management requires the use of different tools and equipment to carry out activities
such as soil preparation, fertilizer application, compost making, and soil testing. These tools can
be simple hand tools or more advanced equipment depending on the farming system. Common
hand tools include hoes, spades, rakes, and shovels, which are used for digging, mixing soil, and
incorporating organic materials like manure and compost into the soil. Watering cans and
buckets are also used to apply liquid fertilizers or compost tea. These basic tools are especially
important for smallholder farmers and are easy to use and maintain (FAO, 2018).

In addition to hand tools, some specialized equipment is used to improve efficiency and accuracy
in soil fertility management. For example, fertilizer spreaders help distribute fertilizers evenly
across the field, while knapsack sprayers are used to apply liquid fertilizers and soil amendments.
Soil testing kits are important tools that help farmers determine the nutrient status and pH level
of the soil, allowing them to apply the right type and amount of fertilizer. In larger farming
systems, mechanized equipment such as tractors with fertilizer applicators may also be used to
save time and labor (Havlin et al., 2017).

Using appropriate tools and equipment is essential for achieving good results in soil fertility
management. Proper tools ensure that fertilizers and organic materials are applied correctly,
reducing waste and preventing environmental damage. For example, using a calibrated fertilizer
spreader helps avoid over-application, which can harm crops and pollute water sources.
Therefore, farmers should select tools based on their farm size, resources, and specific soil
management needs (IPNI, 2017).

Examples of Tools and Equipment

Hoe — used for digging and mixing soil
Shovel/Spade — used for moving soil and manure
Rake — used for leveling soil

Watering can — used for applying liquid fertilizers
Knapsack sprayer — used for spraying liquid nutrients



o Fertilizer spreader — used for even fertilizer distribution
e Soil testing kit — used to check soil nutrients and pH

Learning Unit 2: Perform Soil Fertility
Management

2.1 Tools and Equipment
|. Simple Explanation (Brief and Easy)

Tools and equipment used to perform soil fertility management are the items farmers use during
actual field work. These include tools for applying fertilizers, preparing compost, and improving
soil condition. Common tools are hoes, shovels, sprayers, and fertilizer spreaders. Using the right
tools helps farmers apply nutrients correctly and improve crop production (FAO, 2018).

I1. Expanded Explanation (Detailed but Simple)

When performing soil fertility management, farmers need appropriate tools and equipment to
carry out activities effectively and efficiently. These tools are used during practical operations
such as applying fertilizers, incorporating organic matter into the soil, preparing compost, and
conducting soil testing. Basic hand tools like hoes, spades, and rakes are essential for loosening
soil, mixing manure or compost, and preparing planting areas. These tools are simple, affordable,
and widely used by small-scale farmers. For example, a hoe can be used to dig soil and mix
compost into the ground to improve fertility (Havlin et al., 2017).

In addition to hand tools, specialized equipment is used to improve precision and reduce labor.
Fertilizer spreaders are important for evenly distributing granular fertilizers, ensuring that crops
receive uniform nutrients. Knapsack sprayers are used to apply liquid fertilizers, foliar feeds, or
soil amendments. Soil testing kits are also critical tools that help farmers determine soil nutrient
levels and pH, allowing them to make informed decisions about fertilizer use. In larger farms,
mechanized equipment such as tractor-mounted fertilizer applicators can be used to cover large
areas quickly and efficiently (IPNI, 2017).

Using the correct tools during soil fertility management improves productivity and reduces
waste. For instance, using a fertilizer spreader ensures that fertilizer is applied evenly, preventing
overuse in some areas and underuse in others. This not only saves costs but also protects the
environment from pollution caused by excessive fertilizer use. Therefore, selecting and properly
using the right tools and equipment is essential for effective soil fertility management (FAO,
2018).



Examples of Tools and Equipment

Hoe — for digging and mixing soil

Spade/Shovel — for handling manure and compost
Rake — for leveling soil

Knapsack sprayer — for liquid fertilizers

Fertilizer spreader — for even application

Soil testing kit — for checking soil condition
Tractor with applicator — for large-scale farming

2.2 Techniques in Soil Fertility Management
(Technical Procedures)

Tools and Equipment Required

Before performing soil fertility management techniques, the following tools and equipment are
necessary:

Hoe

Spade/Shovel

Rake

Watering can or bucket

Knapsack sprayer

Fertilizer spreader (manual or mechanical)

Soil testing kit

Wheelbarrow (for transporting manure/compost)
Protective equipment (gloves, boots, mask)

|. Simple Explanation (Brief and Easy)

To improve soil fertility, farmers first check the soil condition, then add manure or fertilizer, mix
it well into the soil, and protect the soil using methods like mulching or crop rotation. They
should apply the right amount of fertilizer and use tools properly. This helps crops grow better
and keeps the soil healthy (FAO, 2017).

I1. Expanded Explanation (Detailed but Simple)

Performing soil fertility management involves a series of practical steps that farmers follow to
improve soil nutrients and ensure good crop growth. The first step is soil assessment, where the
farmer checks the soil condition using observation or a soil testing kit. This helps determine
nutrient deficiencies and soil pH, which guides the type and amount of fertilizer to apply. For
example, if the soil lacks nitrogen, the farmer may decide to apply manure or nitrogen fertilizer
(Havlin et al., 2017).



The second step is application of organic materials, such as compost or animal manure. The
farmer spreads the manure evenly across the field using a shovel or by hand and then uses a hoe
or spade to mix it into the soil. This improves soil structure, increases water retention, and adds
nutrients slowly over time. After that, inorganic fertilizers may be applied using a fertilizer
spreader or by hand, ensuring even distribution and correct dosage. It is important not to over-
apply fertilizers, as this can damage crops and harm the environment (IPNI, 2017).

Another important step is soil conservation and improvement practices. Farmers can apply
mulch (such as crop residues) on the soil surface to reduce moisture loss and prevent erosion.
They can also practice crop rotation, for example, planting maize one season and legumes like
beans the next season to naturally improve soil nitrogen. Additionally, intercropping (growing
two crops together) helps maximize nutrient use and improve soil health. These practices work
together to maintain soil fertility over a long period (FAO, 2017).

Finally, farmers must follow safe and proper handling practices during all operations. This
includes wearing protective equipment, properly maintaining tools, and avoiding fertilizer
application near water sources. For example, when using a knapsack sprayer, the farmer should
ensure it is not leaking and is properly calibrated. By following these step-by-step procedures,
farmers can effectively manage soil fertility, increase crop yields, and maintain sustainable
farming systems.

Step-by-Step Summary of Procedures

Assess soil condition (observe or test soil)
Prepare and collect manure or compost

Apply organic materials evenly

Mix materials into the soil using tools

Apply chemical fertilizers at recommended rates
Use mulching, crop rotation, or intercropping
Follow safety practices and maintain tools
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Examples

e Afarmer applies compost before planting maize and then adds a small amount of fertilizer to
boost growth.

e Afarmer rotates maize with beans to improve soil nitrogen naturally.

e Afarmer uses mulch to keep soil moist during dry periods.



1.3 Occupational Health and Safety
Requirements in Soil Fertility Management

|. Simple Explanation (Brief and Easy)

Occupational health and safety means protecting farmers and workers from harm while working
with soil, fertilizers, and farming tools. Farmers should wear protective clothing like gloves,
boots, and masks when handling fertilizers and chemicals. They should also use tools carefully
and keep them in good condition to avoid injuries. Following safety rules helps prevent
accidents, sickness, and environmental damage (FAO, 2017).

I1. Expanded Explanation (Detailed but Simple)

Occupational health and safety in soil fertility management focuses on protecting farmers,
workers, and the environment from risks associated with farming activities. These risks can
come from handling chemical fertilizers, organic materials like manure, and using tools and
equipment. Chemical fertilizers, if not handled properly, can cause skin irritation, breathing
problems, or poisoning. Similarly, handling fresh manure without protection can expose workers
to harmful microorganisms. Therefore, it is important for farmers to use personal protective
equipment (PPE) such as gloves, masks, boots, and protective clothing when working with these
materials (FAO, 2017).

Safe use of tools and equipment is also an important part of occupational safety. Tools like hoes,
spades, and sprayers can cause injuries if they are broken, poorly maintained, or used incorrectly.
Farmers should regularly check their tools, repair or replace damaged ones, and use them
properly. For example, a farmer should carry sharp tools carefully and store them safely after use
to avoid accidents. In addition, when using equipment like knapsack sprayers, farmers should
ensure that there are no leaks and that the equipment is properly calibrated to prevent
overexposure to chemicals (ILO, 2019).

Environmental safety is another key aspect of soil fertility management. Improper use of
fertilizers can lead to soil degradation, water pollution, and harm to animals and humans.
Farmers should follow recommended application rates and avoid applying fertilizers near water
sources such as rivers and wells. For instance, applying too much fertilizer can cause runoff into
nearby water bodies, leading to pollution. Therefore, proper training and awareness of safety
measures are essential to ensure that soil fertility management practices are both effective and
safe (IPNI, 2017).



Examples of Safety Practices

Wearing gloves and masks when handling fertilizers
Washing hands after working with soil or chemicals
Storing fertilizers away from children and animals
Using tools carefully and maintaining them regularly
Avoiding fertilizer application near water sources
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Learning Unit 2: Perform Soil Fertility
Management

2.1 Tools and Equipment
|. Simple Explanation (Brief and Easy)

Tools and equipment used to perform soil fertility management are the items farmers use during
actual field work. These include tools for applying fertilizers, preparing compost, and improving
soil condition. Common tools are hoes, shovels, sprayers, and fertilizer spreaders. Using the right
tools helps farmers apply nutrients correctly and improve crop production (FAO, 2018).

I1. Expanded Explanation (Detailed but Simple)

When performing soil fertility management, farmers need appropriate tools and equipment to
carry out activities effectively and efficiently. These tools are used during practical operations
such as applying fertilizers, incorporating organic matter into the soil, preparing compost, and
conducting soil testing. Basic hand tools like hoes, spades, and rakes are essential for loosening
soil, mixing manure or compost, and preparing planting areas. These tools are simple, affordable,
and widely used by small-scale farmers. For example, a hoe can be used to dig soil and mix
compost into the ground to improve fertility (Havlin et al., 2017).

In addition to hand tools, specialized equipment is used to improve precision and reduce labor.
Fertilizer spreaders are important for evenly distributing granular fertilizers, ensuring that crops
receive uniform nutrients. Knapsack sprayers are used to apply liquid fertilizers, foliar feeds, or
soil amendments. Soil testing kits are also critical tools that help farmers determine soil nutrient
levels and pH, allowing them to make informed decisions about fertilizer use. In larger farms,
mechanized equipment such as tractor-mounted fertilizer applicators can be used to cover large
areas quickly and efficiently (IPNI, 2017).

Using the correct tools during soil fertility management improves productivity and reduces
waste. For instance, using a fertilizer spreader ensures that fertilizer is applied evenly, preventing
overuse in some areas and underuse in others. This not only saves costs but also protects the
environment from pollution caused by excessive fertilizer use. Therefore, selecting and properly
using the right tools and equipment is essential for effective soil fertility management (FAO,
2018).



Examples of Tools and Equipment

Hoe — for digging and mixing soil

Spade/Shovel — for handling manure and compost
Rake — for leveling soil

Knapsack sprayer — for liquid fertilizers

Fertilizer spreader — for even application

Soil testing kit — for checking soil condition
Tractor with applicator — for large-scale farming

2.2 Techniques in Soil Fertility Management
(Background Information)

|. Simple Explanation (Brief and Easy)

Soil fertility management techniques are the different methods farmers use to improve soil
nutrients and help crops grow well. These techniques include adding manure and compost, using
fertilizers, rotating crops, and protecting the soil from erosion. Using these methods together
helps keep the soil healthy and productive for a long time (FAO, 2017).

I1. Expanded Explanation (Detailed but Simple)

Soil fertility management techniques are the practical methods used by farmers to maintain and
improve the nutrient content and overall health of the soil. These techniques ensure that crops
receive the nutrients they need for proper growth and high yields. Some of the most common
techniques include the application of organic materials such as compost and animal manure, the
use of inorganic (chemical) fertilizers, crop rotation, intercropping, and conservation practices
like mulching and cover cropping. Each technique plays a specific role in improving soil fertility
and supporting sustainable agriculture (Havlin et al., 2017).

One important approach is Integrated Soil Fertility Management (ISFM), which combines
both organic and inorganic methods to achieve better results. For example, a farmer may apply
compost to improve soil structure and moisture retention while also using a small amount of
chemical fertilizer to supply essential nutrients quickly. Crop rotation, especially with legumes
such as beans or peas, helps increase soil nitrogen naturally. Mulching, which involves covering
the soil with plant residues, helps conserve moisture and reduce soil erosion. These techniques
work together to improve soil productivity and maintain long-term soil health (Vanlauwe et al.,
2015).

Using proper soil fertility techniques is very important for sustainable farming. Without these
practices, soil can lose its nutrients over time, leading to poor crop yields and land degradation.
For example, a farmer who continuously grows the same crop without adding nutrients may
experience declining yields. However, by applying manure, rotating crops, and using fertilizers



correctly, the farmer can restore soil fertility and improve production. Therefore, understanding
and applying these techniques is essential for successful and sustainable crop production (FAO,

2017).

Examples of Soil Fertility Management Techniques

Applying compost and animal manure

Using chemical fertilizers correctly

Practicing crop rotation (e.g., maize followed by beans)
Mulching to conserve soil moisture

Intercropping different crops

Planting cover crops to protect soil

2.2 Techniques in Soil Fertility Management
(Technical Procedures)

Tools and Equipment Required

Before performing soil fertility management techniques, the following tools and equipment are
necessary:

Hoe

Spade/Shovel

Rake

Watering can or bucket

Knapsack sprayer

Fertilizer spreader (manual or mechanical)

Soil testing kit

Wheelbarrow (for transporting manure/compost)
Protective equipment (gloves, boots, mask)

Simple Explanation (Brief and Easy)

To improve soil fertility, farmers first check the soil condition, then add manure or fertilizer, mix
it well into the soil, and protect the soil using methods like mulching or crop rotation. They
should apply the right amount of fertilizer and use tools properly. This helps crops grow better
and keeps the soil healthy (FAO, 2017).

I1. Expanded Explanation (Detailed but Simple)

Performing soil fertility management involves a series of practical steps that farmers follow to
improve soil nutrients and ensure good crop growth. The first step is soil assessment, where the



farmer checks the soil condition using observation or a soil testing Kit. This helps determine
nutrient deficiencies and soil pH, which guides the type and amount of fertilizer to apply. For
example, if the soil lacks nitrogen, the farmer may decide to apply manure or nitrogen fertilizer
(Havlin et al., 2017).

The second step is application of organic materials, such as compost or animal manure. The
farmer spreads the manure evenly across the field using a shovel or by hand and then uses a hoe
or spade to mix it into the soil. This improves soil structure, increases water retention, and adds
nutrients slowly over time. After that, inorganic fertilizers may be applied using a fertilizer
spreader or by hand, ensuring even distribution and correct dosage. It is important not to over-
apply fertilizers, as this can damage crops and harm the environment (IPNI, 2017).

Another important step is soil conservation and improvement practices. Farmers can apply
mulch (such as crop residues) on the soil surface to reduce moisture loss and prevent erosion.
They can also practice crop rotation, for example, planting maize one season and legumes like
beans the next season to naturally improve soil nitrogen. Additionally, intercropping (growing
two crops together) helps maximize nutrient use and improve soil health. These practices work
together to maintain soil fertility over a long period (FAO, 2017).

Finally, farmers must follow safe and proper handling practices during all operations. This
includes wearing protective equipment, properly maintaining tools, and avoiding fertilizer
application near water sources. For example, when using a knapsack sprayer, the farmer should
ensure it is not leaking and is properly calibrated. By following these step-by-step procedures,
farmers can effectively manage soil fertility, increase crop yields, and maintain sustainable
farming systems.

Step-by-Step Summary of Procedures

Assess soil condition (observe or test soil)
Prepare and collect manure or compost

Apply organic materials evenly

Mix materials into the soil using tools

Apply chemical fertilizers at recommended rates
Use mulching, crop rotation, or intercropping
Follow safety practices and maintain tools

NoookrwdPE

Examples

o A farmer applies compost before planting maize and then adds a small amount of
fertilizer to boost growth.

o A farmer rotates maize with beans to improve soil nitrogen naturally.

o A farmer uses mulch to keep soil moist during dry periods.



Assessment and Learning Activities

For: Soil Fertility Management Technology

1. Simple Version (Brief and Easy)

Assessment questions and activities help learners understand and practice what they have learned
about soil fertility management. These include simple questions, practical tasks like applying
manure, and observing soil conditions. These activities help farmers improve their skills and
apply knowledge in real farming situations (FAO, 2018).

2. Expanded Version (Detailed but Simple)

Assessment and learning activities are important parts of training materials because they help
learners check their understanding and develop practical skills. In soil fertility management,
learners should not only understand the theory but also be able to apply techniques in the field.
Therefore, assessment methods should include both knowledge-based questions and practical
activities. These activities help reinforce learning, improve confidence, and ensure that farmers
can apply the techniques correctly in real-life situations (Kolb, 2015).

Different types of assessment can be used, such as short answer questions, discussion questions,
and field-based exercises. For example, learners can be asked to identify soil fertility problems,
choose appropriate fertilizers, or demonstrate how to apply compost. Practical exercises such as
preparing compost, using tools, and applying fertilizers help learners gain hands-on experience.
These activities are especially important in agricultural training because skills are best learned
through practice. Continuous assessment also helps trainers identify gaps and provide support
where needed (FAO, 2018).

A. Knowledge-Based Questions

Short Answer Questions

1. What is soil fertility?
2. Why is soil fertility management important?
3. List three soil fertility management techniques.



4. What tools are used in soil fertility management?
5. What safety measures should be followed when handling fertilizers?

Discussion Questions

What happens if soil fertility is not properly managed?

Why should farmers combine organic and inorganic fertilizers?
How does crop rotation improve soil fertility?

What are the dangers of overusing fertilizers?
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B. Practical Exercises (SKkill Development)

Exercise 1: Soil Observation
e Observe a piece of land
e ldentify soil color, texture, and moisture

e Discuss whether the soil is fertile or not

Example: Dark soil with good moisture is usually more fertile than dry, light-colored soil.

Exercise 2: Compost Preparation
e Collect organic materials (crop residues, animal manure)
e Pile them properly

e Add water and turn regularly

Expected Outcome: Learners understand how compost is prepared and used.

Exercise 3: Fertilizer Application
e Measure recommended fertilizer amount
e Apply evenly using hand or spreader

e Mix into soil

Expected Outcome: Learners can correctly apply fertilizers without waste.



C. Field Activities

Demonstrate the use of a hoe and shovel in soil preparation
Practice applying mulch to conserve soil moisture

Conduct a simple soil test using a kit

Practice crop rotation planning (e.g., maize - beans)
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D. Evaluation Checklist (For Trainers)

Criteria Yes No

Can identify soil fertility problems O O

Can use tools properly O 0O
Can apply manure/compost correctly 0 [
Can apply fertilizer at correct rate O O
Follows safety procedures O O

E. Example Scenario (Application)

A farmer notices that crop yield is decreasing every year. After learning soil fertility
management, the farmer starts applying compost, uses fertilizers correctly, and rotates crops. As
a result, soil fertility improves and crop yield increases.
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Assessment and Learning Activities completed.

7 Next, | can proceed with:
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Full compiled training manual (well-organized document)
Trainer guide (how to teach this module)

Visual aids/illustrations explanations

Detailed case studies (Ethiopia-focused)



