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STRAND 1: CROP PRODUCTION

Strand: Crop Production Sub-strand: Land

v" Land is a fundamental resource for agricultural production. Access to suitable land is the first
crucial step for any agricultural activity. There are various ways individuals or groups can
acquire land for farming:

1. Leasing:

« Definition: Leasing involves obtaining the right to use land for a specified period in exchange
for rent paid to the landowner.

« Advantages:

v Lower initial cost: Requires less capital compared to buying.

v Flexibility: Farmers can adjust the size of land they cultivate based on their needs and resources
without a long-term commitment.

v Access to larger land: Farmers with limited capital can access larger pieces of land.

v Reduced responsibility: The landowner usually bears the responsibility for major land

improvements and taxes.

Disadvantages:

AN

Lack of long-term security: The lease agreement may not be renewed, leading to uncertainty.

\

Limited investment incentive: Lessees may be hesitant to make long-term improvements on
leased land.

v Rental costs: Regular rent payments can be a significant expense.

v Restrictions: Lease agreements may impose restrictions on the types of crops grown or farming

practices.

2. Inheriting:

« Definition: Inheritance involves receiving land as part of the estate of a deceased person.

« Advantages:

v No direct cost: The land is acquired without immediate financial outlay.

v Potential for sentimental value: The land may have been in the family for generations.

« Disadvantages:

v Potential for disputes: Inheritance can sometimes lead to conflicts among family members

regarding land ownership and division.
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v Fragmentation: Land may be divided into smaller, uneconomical units among multiple heirs.
v Lack of choice: The inherited land may not be the most suitable for the farmer's desired
agricultural activities.

v Legal processes: Transfer of ownership through inheritance can be lengthy and complex.

3. Buying:
> Definition: Buying involves purchasing land outright, becoming the legal owner.

> Advantages:

v Long-term security: Ownership provides security and allows for long-term planning and
investment.

v Freedom to make improvements: Owners have the autonomy to develop the land as they see
fit.

v Asset accumulation: Land ownership can be a valuable asset that appreciates over time.

v Collateral: Owned land can be used as collateral for loans.

> Disadvantages:

v High initial cost: Purchasing land requires significant capital investment.

v Financial burden: Owners are responsible for property taxes, maintenance, and improvements.
v Limited flexibility: Selling land can be a lengthy and sometimes difficult process.

4. Donation:

> Definition: Donation involves receiving land as a gift, usually without any direct cost.

> Advantages:

v No cost: Land is acquired without any financial expenditure.

v Potential for goodwill: The donation may come with support or resources from the donor.

» Disadvantages:

v Uncertainty: Reliance on donations is not a sustainable way to acquire land for most farmers.

v Potential conditions: Donations may come with specific conditions or restrictions on land use.

v Limited control: The recipient may have limited say in the type or location of the donated land.
Discussion Points:

« What are the most common ways of accessing land for agriculture in your community?
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» What factors influence a farmer's choice of how to access land? (e.g., financial resources, long-
term plans, availability of land)
« What are the roles of government and other organizations in facilitating land access for

agricultural purposes?

LESSON 1.2: UTILITY OF LAND FOR DIFFERENT AGRICULTURAL
PRODUCTION PURPOSES

Learner Activities:

v Study and assess different forms of land use in your community.

v Discuss the possible utilities of the land.

» Land has diverse utilities in agriculture, and its suitability for a particular purpose depends on
various factors, including its physical characteristics, location, and the farmer's objectives. Some

common agricultural production purposes include:

1. Crop Production:

v Growing various types of crops, including food crops (e.g., maize, beans, vegetables), cash
crops (e.g., coffee, tea, sugarcane), and fodder crops (for livestock).

v Different crops have varying requirements in terms of soil type, drainage, slope, and climate.

2. Livestock Farming:

v Raising animals for meat, milk, eggs, wool, or other products.

v Land can be used for grazing, pasture production, and housing for livestock.

v The carrying capacity of the land (the number of animals it can support) depends on factors like
vegetation cover and water availability.

3. Agroforestry:

v Integrating trees and shrubs with crops or livestock on the same land.

v Trees can provide shade, windbreaks, fuel wood, timber, fruits, and improve soil fertility.

v Agroforestry systems can enhance biodiversity and land sustainability.

4. Horticulture:

v Cultivation of fruits, vegetables, flowers, and ornamental plants.

v This often requires more intensive management and may utilize smaller land areas compared to

broad-acre cropping or livestock grazing.
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Specific land characteristics like drainage and soil type are crucial for different horticultural
crops.
5. Aquaculture:

Raising aquatic organisms like fish, prawns, and shellfish in controlled environments such as

ponds or tanks.

While not directly land-based in the traditional sense, aquaculture requires land for constructing

and managing these systems.

»

. Bee-keeping (Apiculture):
v Raising honeybees for honey, beeswax, and pollination services.

v Land provides the necessary floral resources (nectar and pollen) for bees.

Factors Influencing Land Utility:

v Soil type and fertility: Different crops and livestock systems have specific soil requirements.

v Topography (slope): Steep slopes may be suitable for grazing or forestry but prone to erosion if
used for intensive cropping.

v Drainage: Poorly drained land may be suitable for rice cultivation but not for crops sensitive to
waterlogging.

v Climate: Temperature, rainfall, and sunlight hours determine the types of crops and livestock
that can thrive in a particular area.

v Water availability: Access to water sources is crucial for irrigation and livestock watering.

v Location and accessibility: Proximity to markets, infrastructure (roads, electricity), and labor
can influence the economic viability of different agricultural activities.

Discussion Points:

v Observe different land uses in your community. What types of agricultural activities are
dominant?

v What are the reasons behind these specific land uses? (Consider environmental, economic, and
social factors)

v How can land be utilized in a way that maximizes its potential while ensuring sustainability?
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Lesson 1.3: Natural Factors Determining Productivity of Land in Agriculture

Learner Activities:

> Use digital devices to search for information on natural factors that determine the productivity of
land such as climate, altitude, soil factors, topography, and biotic factors.

> Make class presentations on the importance of land in agricultural production.

v" The productivity of land for agricultural purposes is significantly influenced by several natural
factors:

1. Climate:

v Temperature: Affects the rate of plant growth, development, and the types of crops that can be
grown. Different crops have optimal temperature ranges.

v Rainfall: The amount, distribution, and reliability of rainfall are crucial for crop growth and
livestock water supply. Water stress or excessive rainfall can negatively impact productivity.

v Sunlight: Essential for photosynthesis, the process by which plants produce food. The duration
and intensity of sunlight affect crop yields.

v Wind: Can influence evapotranspiration rates, pollination, and can cause soil erosion and
damage to crops.

v Humidity: Affects plant diseases and pest infestations.

2. Altitude:
« Altitude influences temperature and rainfall patterns. Higher altitudes generally have cooler
temperatures and higher rainfall, affecting the types of crops and livestock that can be raised.

« Different crops have specific altitudinal ranges for optimal growth.

3. Soil Factors:

« Soil Type: Different soil types (e.g., sandy, clay, loam) have varying properties like water
retention, drainage, aeration, and nutrient availability, which affect plant growth.

« Soil Structure: The arrangement of soil particles affects water infiltration, drainage, and root
penetration.

« Soil Fertility: The presence of essential nutrients (e.g., nitrogen, phosphorus, potassium) is vital
for plant growth. Organic matter content also contributes to soil fertility and structure.

« Soil pH: The acidity or alkalinity of the soil affects the availability of nutrients to plants.
Different crops have optimal pH ranges.

» Soil Depth: Sufficient soil depth allows for proper root development and access to water and
nutrients.
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4. Topography:

 Slope: Affects water runoff, soil erosion, and the suitability of land for different farming
practices. Steep slopes are more prone to erosion and may be difficult to cultivate.

» Aspect (direction a slope faces): Influences the amount of sunlight received and thus the
temperature and moisture conditions. South-facing slopes in the Northern Hemisphere (and vice-
versa in the Southern Hemisphere) generally receive more sunlight.

« Drainage: The natural drainage patterns of the land affect soil moisture content and aeration.

5. Biotic Factors:

v Living organisms in the soil: These include beneficial microorganisms (e.g., nitrogen-fixing
bacteria, mycorrhizal fungi) that enhance soil fertility and nutrient uptake, as well as harmful
organisms (e.g., nematodes, soil-borne diseases).

v Pests and Diseases: Infestations of pests (insects, mites, rodents) and diseases (fungal, bacterial,
viral) can significantly reduce crop yields and livestock productivity.

v Weeds: Compete with crops for water, nutrients, and sunlight, reducing yields.

v Beneficial organisms: Pollinators (e.g., bees, butterflies) are essential for the reproduction of
many crops. Predators and parasites can help control pests.

Importance of Land in Agricultural Production:

Land is the foundational resource for agriculture. Its importance cannot be overstated:

v Medium for plant growth: Provides physical support, water, and nutrients for crops.

v Space for livestock rearing: Offers grazing areas and space for animal housing.

v Source of essential resources: Supports biodiversity, water cycles, and nutrient cycling.

v Basis for livelihoods: Agriculture provides food, income, and employment for a significant
portion of the population globally.

v Contribution to the economy: Agricultural production is a major contributor to national and
global economies.

v Cultural and social significance: Land often has deep cultural and social ties for communities.

Discussion Points:

v How do the natural factors discussed affect agricultural productivity in your local area? Provide
specific examples.

v How can farmers manage these natural factors to enhance land productivity? (e.g., irrigation,
terracing, soil conservation practices, pest control)

v What are the consequences of land degradation on agricultural productivity and livelihoods?
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Accessing Land for Agricultural Use

Land is a critical resource for agricultural production, and access to it is crucial for farmers. There
are several ways in which individuals or groups can acquire land for agricultural use:

1. Leasing: This involves renting land from a landowner for a specific period, typically in
exchange for rent. Leasing can be a good option for farmers who want to reduce their initial
investment or who need flexibility in their land use. However, it is important to note that leases
may have restrictions on the types of crops that can be grown or the farming practices that can
be used.

2. Inheriting: This involves receiving land as part of an inheritance from a deceased person.
Inheritance can be a good way to acquire land without having to pay for it, but it is important to
be aware of potential legal complexities and family disputes that may arise.

3. Buying: This involves purchasing land outright, becoming the legal owner. Buying land can be
a significant investment, but it provides the owner with long-term security and the freedom to
make improvements as they see fit.

4. Donation: This involves receiving land as a gift, typically from a charitable organization or a
government agency. Donations can be a good way to acquire land at no cost, but they may come

with restrictions on how the land can be used.

Evaluating the Utility of Land for Different Agricultural Production Purposes

» The utility of land for agricultural production depends on a variety of factors, including its
physical characteristics, location, and the farmer's objectives. Some common agricultural
production purposes include:

v Crop production: This involves growing various types of crops, such as food crops, cash crops,
and fodder crops. Different crops have varying requirements in terms of soil type, drainage,
slope, and climate.

v Livestock farming: This involves raising animals for meat, milk, eggs, wool, or other products.
Land can be used for grazing, pasture production, and housing for livestock. The carrying
capacity of the land (the number of animals it can support) depends on factors like vegetation
cover and water availability.

v Agroforestry: This involves integrating trees and shrubs with crops or livestock on the same
land. Trees can provide shade, windbreaks, fuelwood, timber, fruits, and improve soil fertility.

Agroforestry systems can enhance biodiversity and land sustainability.
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v Horticulture: This involves the cultivation of fruits, vegetables, flowers, and ornamental plants.
It often requires more intensive management and may utilize smaller land areas compared to
broad-acre cropping or livestock grazing. Specific land characteristics like drainage and soil
type are crucial for different horticultural crops.

v Aquaculture: This involves raising aquatic organisms like fish, prawns, and shellfish in
controlled environments such as ponds or tanks. While not directly land-based in the traditional
sense, aquaculture requires land for constructing and managing these systems.

v Bee-keeping (Apiculture): This involves raising honeybees for honey, beeswax, and

pollination services. Land provides the necessary floral resources (nectar and pollen) for bees.

Analyzing Natural Factors That Determine the Productivity of Land in Agriculture

» The productivity of land for agricultural purposes is significantly influenced by several natural
factors:

v Climate: This includes temperature, rainfall, sunlight, wind, and humidity. Different crops have
varying requirements in terms of climate.

v Altitude: This affects temperature and rainfall patterns. Higher altitudes generally have cooler
temperatures and higher rainfall, affecting the types of crops and livestock that can be raised.

v Soil factors: This includes soil type, structure, fertility, pH, and depth. Different crops have
specific soil requirements.

v Topography: This includes slope, aspect (direction a slope faces), and drainage. Topography
can affect water runoff, soil erosion, and the suitability of land for different farming practices.

v Biotic factors: This includes living organisms in the soil, pests and diseases, weeds, and
beneficial organisms. Biotic factors can significantly impact crop yields and livestock

productivity.

Appreciating the Importance of Land in Agricultural Production

» Land is the foundational resource for agriculture. It provides physical support, water, and
nutrients for crops, space for livestock rearing, and a source of essential resources. Land is also
the basis for livelihoods, contributing to the economy and having cultural and social

significance.
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STRAND: CROP PRODUCTION

Sub-strand: Properties of Soil Number of Lessons: 12

Learner Activities:

v Discuss the physical, chemical, and biological properties of soil for crop production.

v Conduct experiments to test physical properties (porosity, texture), chemical properties (soil
pH), and biological properties (humus).

v Take a field excursion, observe, and relate soil profile to crop farming activities.

v Use digital and non-digital resources to search for the importance of soil properties in crop

production.

Lesson 1.2.1: Physical Properties of Soil

1. Soil Texture:

v Definition: Refers to the relative proportions of sand, silt, and clay particles in a soil sample.
These mineral particles are the inorganic components of soil.

v Particle Sizes:

» Sand: Largest particles (0.05 - 2.0 mm). Feels gritty. Allows for good drainage and aeration but
has low water and nutrient retention.

> Silt: Medium-sized particles (0.002 - 0.05 mm). Feels smooth and silky when wet. Has
moderate water and nutrient retention.

> Clay: Smallest particles (< 0.002 mm). Feels sticky when wet and hard when dry. Has high
water and nutrient retention but poor drainage and aeration if present in high amounts.

v Texture Classes: Based on the proportions of sand, silt, and clay, soils are classified into
texture classes like sandy loam, silty clay, clay loam, etc. The USDA textural triangle is used for
this classification.

v Importance for Crop Production: Soil texture influences:

> Water infiltration and drainage: Sandy soils drain quickly, while clay soils retain more water.
Loamy soils (a mixture of sand, silt, and clay) generally have the best balance.

> Aeration: Sandy soils have good aeration, while clay soils can become waterlogged and poorly

aerated.
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> Nutrient retention: Clay particles have a negative charge, allowing them to hold positively
charged nutrients (cations). Sandy soils have low nutrient retention.

> Ease of cultivation: Sandy soils are easy to till, while clay soils can be heavy and difficult to
work, especially when wet or dry.

Learner Activity:

v Experiment: Conduct a simple soil texture analysis by feel method. Take different soil samples
and try to determine the dominant particle size based on how they feel (gritty, smooth, sticky).

Lesson 1.1.1: Ways of Accessing Land for Agricultural Use

Land is a finite and essential resource for agricultural production. Farmers can access land through
various means:

1. Leasing:

« Definition: Obtaining the right to use land for a specified period in exchange for rent paid to the
landowner.

« Advantages: Lower initial capital, flexibility to adjust land size, access to larger land areas,
reduced responsibility for permanent improvements and taxes.

» Disadvantages: Lack of long-term security, limited incentive for long-term investments,

recurring rental costs, potential restrictions on land use.
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2. Inheriting:

Definition: Receiving land as part of the estate of a deceased person.

Advantages: No direct cost of acquisition, potential sentimental value.

Disadvantages: Potential for family disputes and land fragmentation, inherited land may not be

ideal for the intended agricultural activities, lengthy legal processes for transfer.

w

. Buying:

Definition: Purchasing land outright, gaining legal ownership.

Advantages: Long-term security, freedom to make improvements, asset accumulation, potential

for collateral for loans.

Disadvantages: High initial cost, financial burden of taxes and maintenance, limited flexibility

in the short term.

o1

. Donation:

Selling
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« Definition: Receiving land as a gift.
« Advantages: No cost of acquisition, potential for goodwill and support from the donor.
« Disadvantages: Uncertainty of availability, potential conditions or restrictions on land use,

limited control over the type and location of land.

Image: a farmer paying rent to a landowner (leasing), a family gathering after inheriting land, a
"For Sale" sign on agricultural land, and a handover ceremony for donated land.

Lesson 1.1.2: Utility of Land for Different Agricultural Production Purposes

Land can be utilized for a variety of agricultural activities, each with specific requirements and
potential:

1. Crop Production: Growing annual or perennial plants for food, fiber, fuel, or other uses.
Suitability depends on soil type, climate, topography, and water availability.

2. Livestock Farming: Raising animals for meat, milk, eggs, hides, or other products. Requires
land for grazing, pasture production, and housing. Carrying capacity is a key consideration.

3. Agroforestry: Integrating trees and shrubs with crops or livestock. Offers benefits like soil
conservation, shade, fuelwood, and diversified income.

4. Horticulture: Cultivating fruits, vegetables, flowers, and ornamental plants. Often requires

more intensive management and specific soil and climatic conditions.
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5. Aquaculture: Raising aquatic organisms in controlled environments (ponds, tanks). Requires
suitable land for construction and water management.
6. Apiculture (Beekeeping): Maintaining bee colonies for honey production and pollination

services. Requires access to flowering plants (nectar and pollen sources).

Crop Livestock
Production Farming

Agroforestry Apiculture
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Lesson 1.1.3: Natural Factors Determining Productivity of Land in Agriculture

The inherent productivity of land is influenced by several natural factors:

1. Climate:

v Temperature: Affects plant growth rate, development stages, and suitable crop types.
v Rainfall: Amount, distribution, and reliability are crucial for water availability.

v Sunlight: Intensity and duration affect photosynthesis.

v Wind: Can influence evapotranspiration, pollination, and cause erosion or damage.

v Humidity: Affects disease and pest incidence.

2. Altitude: Influences temperature and rainfall patterns, affecting suitable crops and livestock.

3. Soil Factors:

v Soil Type and Texture: Determines water infiltration, drainage, aeration, and nutrient retention.
(Sand, silt, clay proportions).

v Soil Structure: Arrangement of soil particles affecting water movement and root growth.

v Soil Fertility: Availability of essential plant nutrients.

v Soil pH: Acidity or alkalinity affecting nutrient availability.

v Soil Depth: Adequate depth for root development.

4. Topography:
v Slope: Affects water runoff and erosion potential.
v Aspect: Direction a slope faces, influencing sunlight and temperature.

v Drainage: Natural drainage patterns affecting waterlogging.

5. Biotic Factors:

v Soil Organisms: Beneficial microorganisms (nitrogen fixers, decomposers) and harmful ones
(pathogens, nematodes).

v Pests and Diseases: Can significantly reduce yields.

v Weeds: Compete for resources.

v Pollinators: Essential for the reproduction of many crops.

This is A Copyright Property of Mwalimu Consultancy Ltd. 0746-222-000.

Published by Mwalimu Consultancy. Contact 0746-222-000 / 0753-222-000 for Complete Notes.



CLIMATE ZONES

‘-
‘.. ‘:
ARID TROPICAL  MILD

TERRACING

08 TEXTURE

SOIL ORGANISMS, PESTS
AND POLLINATORS

.ﬂ&%

Lesson 1.1.4: Importance of Land in Agricultural Production

Land is fundamental to agriculture and holds immense importance:

v Foundation for Food Production: Provides the space and resources necessary to grow crops
and raise livestock, ensuring food security.

v Source of Livelihoods: Agriculture is a major source of income and employment for a large
percentage of the global population.

v Economic Contribution: Agricultural production contributes significantly to national and
global economies.

v Environmental Services: Well-managed agricultural land can support biodiversity, regulate
water cycles, and sequester carbon.

v Cultural and Social Significance: Land often has deep cultural and social ties for communities,

shaping traditions and identities.
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Image: A collage showcasing the various aspects of the importance of land in agriculture: a
bountiful harvest, farmers working in a field, agricultural products in a market, a healthy
ecosystem on farmland, and a community gathering related to land.

1.2 Properties of Soil

Lesson 1.2.1: Physical Properties of Soil

Physical properties determine the soil's structure and its ability to hold and transmit water and air,
which are vital for plant growth.

1. Soil Texture: (Covered in detail in the previous response)

USDA Textural Triangle
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2. Soil Structure:

> Definition: Refers to the arrangement of soil particles into aggregates or peds.

» Types of Soil Structure: Granular, crumbly, blocky, platy, prismatic, columnar. Granular and
crumbly structures are generally best for plant growth as they provide good aeration and
drainage.

> Formation of Soil Structure: Influenced by organic matter, clay content, and the activity of
soil organisms (e.g., earthworms, fungi).

> Importance for Crop Production: Affects:

v Aeration: Well-structured soils have more pore spaces for air circulation.

v Water infiltration and drainage: Aggregates create channels for water movement.

v Root penetration: Loose, crumbly structures allow for easier root growth.

v Resistance to erosion: Stable aggregates are less likely to be washed away.

Learner Activity:

« Observation: Examine different soil samples and try to identify their structure (e.g., loose,

cloddy, granular). Gently break apart clods to see the arrangement of particles.

Ce
52 I

Granular Platy

Blocky

Prismatic

Published by Mwalimu Consultancy. Contact 0746-222-000 / 0753-222-000 for Complete Notes.



3. Soil Porosity:

« Definition: The percentage of the total soil volume occupied by pore spaces. These spaces hold
air and water.

« Factors Affecting Porosity: Texture (clayey soils have high total porosity but smaller pores,
sandy soils have lower total porosity but larger pores), structure (well-aggregated soils have
higher porosity).

« Importance for Crop Production: Determines:

o Water holding capacity: More pores generally mean more water can be retained.

o Aeration: Larger pores facilitate gas exchange.

o Root growth: Adequate pore space is needed for roots to grow and access water and nutrients.

Learner Activity:

« Experiment: Compare the porosity of different soil samples by measuring the volume of water
they can hold.

&

Clay (Compacted)
Coarse texture Medium texture Fine texture

Image: Diagrams illustrating pore spaces in sandy and clayey soils, highlighting the differences in
size and distribution.

4. Soil Density:

» Particle Density: The mass per unit volume of the solid soil particles (relatively constant at
around 2.65 g/cm?d).

> Bulk Density: The mass per unit volume of the whole soil, including both solids and pore
spaces. Affected by texture and structure. Compacted soils have high bulk density.

> Importance for Crop Production: High bulk density indicates compaction, which can:
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v Restrict root growth: Makes it difficult for roots to penetrate the soil.

v Reduce aeration and drainage: Limits oxygen availability and can lead to waterlogging.
v Decrease water infiltration: Increases surface runoff and erosion.

Learner Activity:

« Observation: Compare the ease of digging in loose and compacted soil.

Crust

Tightly

Packed Soil
Healthy Soil acked ol

Aggregates Blocky Soil

Deep
Compaction

Good Soil Structure Compacted Soil
High Porosity, Low Bulk Density Low Porosity, High Bulk Density
High Water Storage Capacity Low Water Storage Capacity

5. Soil Color:

» Definition: An indicator of various soil properties.

> Factors Influencing Color: Organic matter (dark brown or black), iron oxides (reddish or
yellowish), manganese oxides (dark brown or black), drainage (poorly drained soils may have
grey or bluish hues).

> Importance for Crop Production: Can provide clues about:

v Organic matter content: Darker soils are usually richer in organic matter.

v Drainage: Mottled colors (spots of different colors) can indicate fluctuating water tables and
poor drainage.

v Mineral composition: Reddish colors suggest the presence of iron oxides.
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Horizons
0 (Organic)
A (Surface)

B (Subsoil)

C {Substratum)

R [Bedrock)

Image: Photographs of soil profiles showing different soil colors and their potential implications

(e.g., dark topsoil, reddish subsoil, greyish waterlogged soil).

Lesson 1.2.2: Chemical Properties of Soil

Chemical properties influence the availability of nutrients to plants and the overall health of the
soil.

1. Soil pH:

« Definition: A measure of the acidity or alkalinity of the soil solution, ranging from 0 to 14. pH
7 is neutral, below 7 is acidic, and above 7 is alkaline.

« Importance for Crop Production: Affects:

v Nutrient availability: Different nutrients are most available to plants within specific pH ranges.
Extreme pH levels can lead to nutrient deficiencies or toxicities.

v Microbial activity: Soil microorganisms have optimal pH ranges for their activity.

v Root growth: Very acidic or alkaline conditions can be harmful to roots.
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« Management: Soil pH can be adjusted by adding lime (to increase pH) or sulfur (to decrease

pH).
Learner Activity:

Experiment: Use a soil pH testing kit or meter to measure the pH of different soil samples.
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2. Cation Exchange Capacity (CEC):

» Definition: The ability of soil colloids (clay and humus) to attract and hold positively charged
ions (cations) like calcium (Ca?"), magnesium (Mg?"), potassium (K*), and ammonium (NHa4").
These cations are essential plant nutrients.

> Importance for Crop Production: Soils with high CEC can:

v Retain more nutrients: Preventing them from being leached out by water.

v Buffer soil pH changes: Resist drastic shifts in acidity or alkalinity.
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> Factors Affecting CEC: Clay content and organic matter content (humus has a very high CEC).

Components
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3. Soil Salinity:

v Definition: The concentration of soluble salts in the soil. High salinity can occur in arid and
semi-arid regions or due to poor irrigation practices.

v Importance for Crop Production: High salt concentrations can:

> Reduce water availability to plants: Through osmotic effects.

» Cause ion toxicity: Some salts can be directly toxic to plants.

Y

Damage soil structure: Leading to poor drainage and aeration.
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Image: A photograph of salt-affected soil showing white salt crusts on the surface, and a diagram
illustrating the effect of high salinity on plant water uptake.

Lesson 1.2.3: Biological Properties of Soil

The living organisms in the soil play a crucial role in nutrient cycling, soil structure, and plant
health.

1. Soil Organic Matter (SOM) and Humus:

> Definition: SOM consists of all organic materials in the soil, including plant and animal
residues in various stages of decomposition. Humus is the stable, decomposed organic matter.

> Importance for Crop Production:

v Nutrient source: Contains essential nutrients like nitrogen, phosphorus, and sulfur, released
through decomposition.

v Improved soil structure: Binds soil particles into aggregates.

v Increased water holding capacity: Acts like a sponge.

v Enhanced cation exchange capacity: Humus has a high CEC.

v Food source for soil organisms: Supports a diverse and active soil food web.

Learner Activity:

« Experiment: Compare the organic matter content of different soil samples by observing the

color (darker soils usually have more organic matter) and by attempting a simple floatation test.
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Image: Photographs of soil with high and low organic matter content, and a diagram illustrating
the process of organic matter decomposition and humus formation.

2. Soil Organisms:

v Microorganisms: Bacteria, fungi, algae, protozoa. Play vital roles in nutrient cycling (e.g.,
nitrogen fixation, decomposition), disease suppression, and soil aggregation.

v Macroorganisms: Earthworms, nematodes, insects, mites. Contribute to soil aeration, drainage,
organic matter decomposition, and nutrient mixing. Some nematodes and insects can be pests.

v Importance for Crop Production: A healthy and diverse soil food web is essential for:

> Nutrient cycling: Making nutrients available to plants.

> Improved soil structure: Through burrowing and the production of binding substances.

> Disease suppression: Some organisms can suppress plant pathogens.
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Image: Microscopic images of bacteria and fungi in soil, and photographs of earthworms,
beneficial insects, and harmful nematodes.

Lesson 1.2.4: Soil Profile and its Importance to Crop Production

1. Soil Profile:

« Definition: A vertical section through the soil showing different layers or horizons.

« Major Horizons:

v O Horizon (Organic Layer): Accumulation of undecomposed and partially decomposed
organic matter (leaf litter, humus).

v A Horizon (Topsoil): Mixture of mineral soil and humus. Rich in nutrients and biological
activity. Where most plant roots are concentrated.

v E Horizon (Eluviation Layer): Zone of leaching where clay, iron, and aluminum oxides are
leached out, leaving behind a lighter-colored layer (not always present).

v B Horizon (Subsoil): Zone of accumulation where leached materials from the E horizon
accumulate. Can be rich in clay, iron, or aluminum oxides.

v C Horizon (Parent Material): Weathered bedrock or unconsolidated material from which the
soil developed.

v R Horizon (Bedrock): Solid, unweathered rock.
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2. Importance of Soil Profile to Crop Production:

« Root Depth and Distribution: The depth and characteristics of the horizons influence how
deep plant roots can grow and access water and nutrients.

« Drainage and Aeration: The texture and structure of different horizons affect water movement
and air availability. Impermeable layers can lead to waterlogging.

« Nutrient Availability: The A horizon is generally the most fertile, but nutrients can also be
present in other horizons. Leaching can deplete nutrients from upper horizons.

« Water Holding Capacity: The texture and organic matter content of different horizons
influence how much water the soil can store and make available to plants.

« Suitability for Different Crops: Different crops have varying rooting depths and nutrient
requirements, making certain soil profiles more suitable for specific plants.

Learner Activity:
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« Field Excursion: Visit a nearby farm or natural area where a soil pit or exposed soil profile can

be observed. Identify the different horizons and discuss their characteristics and potential impact

on crop growth.

Image: A photograph of a soil pit showing distinct soil horizons, with labels identifying each
layer.

Lesson 1.2.5: Importance of Soil Properties in Crop Production

Understanding and managing soil properties is crucial for successful and sustainable crop
production:

« Optimizing Nutrient Availability: Proper physical and chemical properties ensure that
essential nutrients are available to plants in the right amounts.

« Ensuring Adequate Water and Air Supply: Suitable soil structure and porosity provide the
necessary water retention and drainage for healthy root growth and function.

« Promoting Healthy Root Development: Loose, well-aerated soils allow for deep and extensive
root systems, improving nutrient and water uptake.

« Enhancing Soil Biological Activity: Healthy biological properties contribute to nutrient
cycling, disease suppression, and improved soil structure.

« Maintaining Soil Health and Fertility: Proper management of soil properties prevents
degradation, erosion, and nutrient depletion, ensuring long-term productivity.

» Selecting Suitable Crops: Understanding the soil properties of a particular area helps farmers

choose crops that are well-adapted to those conditions.
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Image: A visual representation of healthy plant growth in well-managed soil compared to stunted

Lesson 1.3.1: Introduction to Land Preparation

Land preparation refers to the various activities carried out on land to create a favorable
environment for seed germination, seedling establishment, and subsequent crop growth. The
intensity and type of land preparation depend on factors such as the previous land use (fallow or
previously cultivated), soil type, topography, the intended crop, and available resources.

Fallow Land: Land that has been left uncultivated for a period to allow for natural regeneration of
soil fertility and weed suppression. Preparing fallow land for cultivation involves a series of
steps to create a suitable seedbed.

Importance of Proper Land Preparation:

» Creates a suitable seedbed: Provides loose, well-aerated soil for easy root penetration and
seedling emergence.

« Improves water infiltration and retention: Enhances the soil's ability to absorb and hold
rainwater.

« Controls weeds: Reduces competition for water, nutrients, and sunlight.

 Incorporates organic matter and fertilizers: Improves soil fertility and structure.

« Breaks hardpans: Allows for better drainage and root growth.

« Facilitates planting and other field operations: Creates a uniform surface for efficient
planting and subsequent management practices.

« Reduces soil erosion (when done appropriately): Proper tillage can create a rough surface that

traps water and reduces runoff.
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Brainstorming Activity:
« Ingroups, discuss and list the different activities you think are necessary to prepare a piece of

land that has been lying fallow for planting crops.

Image: A photograph of a piece of fallow land with natural vegetation, contrasted with a well-
prepared seedbed ready for planting.

Lesson 1.3.2: Activities of Fallow Land Preparation - Land Clearing

» Land clearing is the initial step in preparing fallow land for cultivation. It involves removing any
existing vegetation, debris, and obstacles that might hinder subsequent operations and crop
growth.

Methods of Land Clearing:

+ Manual Clearing: Using hand tools like machetes, axes, and pangas to cut down trees, shrubs,
and grasses. This method is labor-intensive but suitable for small areas and steep slopes.

+ Mechanical Clearing: Using machinery like tractors with slashers, bulldozers, and tree pushers
to remove vegetation. This is faster and more efficient for larger areas but requires significant
investment and can lead to soil disturbance if not done carefully.

+ Burning: Controlled burning of cleared vegetation. This can help to clear debris and release
some nutrients into the soil. However, it can also lead to loss of organic matter, air pollution,
and damage to soil structure if not managed properly.

+ Chemical Clearing (Herbicide Application): Using herbicides to kill unwanted vegetation.
This can be effective but requires careful application to avoid harming beneficial organisms and

the environment.
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Considerations for Land Clearing:

<+ Type and density of vegetation: Heavily vegetated land requires more intensive clearing.

< Size and topography of the land: Affects the choice of clearing method.

<+ Environmental impact: Consider the potential for soil erosion, habitat destruction, and
pollution. Sustainable clearing practices should be prioritized.

< Cost and labor availability: Different methods have varying costs and labor requirements.

< Regulations: Local laws may restrict certain land clearing practices like burning.

Practical Activity:

« If possible, visit a piece of fallow land and, under the guidance of your teacher, practice safe

manual clearing of a small designated area.

Image: Different images showing: manual land clearing with machetes, a tractor with a slasher
clearing bushes, controlled burning of vegetation, and herbicide application with protective gear.

Lesson 1.3.3 - 1.3.4: Activities of Fallow Land Preparation - Primary Cultivation

» Primary cultivation (also known as primary tillage) is the initial soil working operation carried
out after land clearing. Its main objectives are to:

1. Loosen the soil: Break up compacted layers and improve aeration and drainage.

2. Incorporate crop residues and organic matter: Burying surface vegetation and organic matter
to decompose and enrich the soil.

3. Prepare the soil for secondary cultivation: Create a rough soil surface suitable for further
refinement.

4. Control deeply rooted weeds: Bring weed roots to the surface to dry out and die.

Common Primary Cultivation Implements:
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» Plough (Ox-drawn or Tractor-drawn):

v Mouldboard Plough: Turns the soil over, burying surface residues and weeds. Effective for
weed control and incorporating organic matter. Can lead to soil inversion and potential erosion
if not managed properly.

v Disc Plough: Uses rotating discs to cut and turn the soil. Suitable for hard soils and areas with
heavy crop residues. Can leave a rougher surface compared to the mouldboard plough.

» Subsoiler: A heavy implement with one or more shanks that are pulled through the soil to break
up deep compacted layers (hardpans) without turning the soil over. Improves drainage and root
penetration.

« Chisel Plough: Uses strong, curved tines to shatter the soil without inverting it. Effective for
loosening the soil and improving infiltration while leaving some surface residue for erosion
control.

Factors Influencing Choice of Primary Cultivation Method:

+ Soil type and condition: Hard, compacted soils may require deep ploughing or subsoiling.

+ Previous vegetation and crop residues: The amount and type of residues influence the choice
of implement for incorporation.

+ Weed pressure: Ploughing can be effective for burying weed seeds and roots.

+ Topography: Steep slopes may require methods that minimize soil disturbance.

+ Available power (animal or tractor): Determines the type and size of implements that can be
used.

+ Cost and labor availability: Different implements have varying costs and labor requirements.

Practical Activity:

o If possible, observe or participate in primary cultivation using different implements. Discuss the
effectiveness of each implement in relation to the soil conditions and the objectives of primary
tillage.

This is A Copyright Property of Mwalimu Consultancy Ltd. 0746-222-000.
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Image: Illustrations or photographs of: an ox-drawn mouldboard plough in operation, a tractor
pulling a disc plough, a subsoiler breaking a hardpan, and a chisel plough creating a fractured

soil surface.

Lesson 1.3.5 - 1.3.6: Activities of Fallow Land Preparation - Secondary Cultivation

POLITE NOTE!

Take note that this is a Sample of the Well Organized Detailed
Simplified Notes.
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Call/Text/WhatsApp 0746-222-000 / 0753-222-000 for the
Complete Notes.

FOR MORE EDUCATIONAL RESOURCES,

CONTACT MR ISABOKE

0746-222-000 / 0753-222-000
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FOR THE FOLLOWING;

ONLINE TUITION
REVISION NOTES
SCHEMES OF WORK
SETBOOKS VIDEQOS
TERMLY EXAMS

QUICK REVISION KITS
KCSE PREMOCKS

TOP SCHOOLS PREMOCKS
KPLEA JOINT PREMOCKS
TOP SCHOOLS MOCKS
KPLEA JOINT MOCKS
KJSEA POSTMOCKS

TOP SCHOOLS PREDICTIONS
FINAL EXAM PREDICTIONS
KPLEA REVEALED SETS
KPSEA EXAMS

CALL/TEXT 0746-222-000
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END OF NOTES!
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