GRADE 10 AGRICULTURE NOTES CBC

GENERAL LEARNING OUTCOMES

By the end of Senior Secondary School, the learner should be able to:

1.  Apply agricultural principles in logical and critical thinking skills to solve contextual
challenges in the society.

2.  Apply basic research and scientific skills to manipulate the environment and solve
contemporary challenges.

3.  Employ individual talents to exploit agricultural resources for leisure, career and
economic growth, further education and training.

4.  Use ICT and agricultural technologies effectively in varied agricultural production
and communication contexts.

5. Apply and promote healthy interventions in environmental care through
agricultural practices.

6. Protect, preserve and improve the environment for agriculture and socio-economic
sustainability.

7. Manage pertinent and contemporary socio-economic challenges responsibly
through agricultural and environmental endowments.



SUMMARY OF STRANDS AND SUB STRANDS

1.0 CROP PRODUCTION

1.1 Agricultural Land

1.2 Properties of Soil

1.3 Land Preparation

1.4 Field Management Practices

1.5 Growing Selected Crops

1.6 Crop Protection

1.7 General Crop Harvesting

2.0 ANIMAL PRODUCTION

2.1 Breeds of Livestock

2.2 Animal Handling and Safety

2.3 General Animal Health

2.4 Bee Keeping

2.5 Animal Rearing Project

3.0 AGRICULTURAL TECHNOLOGIES AND ENTREPRENEURSHIP
3.1 Tools and Equipment

3.2 Product Processing and Value Addition
3.3 Establishing Agricultural Enterprise
3.4 Marketing Agricultural Produce

3.5 Composting Techniques
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STRAND 1: CROP PRODUCTION

Strand: Crop Production Sub-strand: Land

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

v

Lower initial cost: Requires less capital compared to buying.

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

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

Reduced responsibility: The landowner usually bears the responsibility for
major land improvements and taxes.

Disadvantages:

v

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

Limited investment incentive: Lessees may be hesitant to make longterm
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

v

No direct cost: The land is acquired without immediate financial outlay.
Potential for sentimental value: The land may have been in the family for
generations.

Disadvantages:

v

3. Buying:

Potential for disputes: Inheritance can sometimes lead to conflicts among
family members regarding land ownership and division.

Fragmentation: Land may be divided into smaller, uneconomical units among
multiple heirs.

Lack of choice: The inherited land may not be the most suitable for the
farmer's desired agricultural activities.

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

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

v

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

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

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

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

v 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.

6. 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?

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.
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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.

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.
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.
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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?

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.

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.

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
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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.

CROP PRODUCTION - PROPERTIES OF SOIL

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.

> 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.

> 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:
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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.

2.Inheriting:

Selling

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.

3. 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.

5. Donation:

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

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.

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).
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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.
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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.

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)
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USDA Textural Triangle

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.

Cs
A =

Granular Platy

Blocky

Prismatic
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.
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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.

Sand Loam Clav (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?3).



> 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:
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.
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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.

Horizons

O [Organic)
A [Surface)

B {Subsaoil)

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

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

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

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.

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 (NHz*). 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.
Factors Affecting CEC: Clay content and organic matter content (humus has a very
high CEC).
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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.
> Damage soil structure: Leading to poor drainage and aeration.



T
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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.
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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.

o o b
200 et A :;','.
rd "

i e *

Soil Organic Matter Formation... 1. Soils & Plant Nutrients [NC S...  Ch 2. What Is Organic Matter ...
I ScienceDirect.com i () NC State Extension Public.. 3 %2 Sustainable Agriculture Re...

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 Organismes:



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.

Image: Microscopic images of bacteria and fungi in soil, and photographs of earthwormes,
beneficial insects, and harmful nematodes.

Lesson 1.2.4: Soil Profile and its Importance to Crop Production

1. Soil Profile:
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Definition: A vertical section through the soil showing different layers or horizons.
Major Horizons:

v 0 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 CHorizon (Parent Material): Weathered bedrock or unconsolidated material
from which the soil developed.

v R Horizon (Bedrock): Solid, unweathered rock.



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.
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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:

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.

’ Coing 4

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.

R, U
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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.

Brainstorming Activity:

In groups, 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.
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+ 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.

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:

- Plough (Ox-drawn or Tractor-drawn):
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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:

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.



Image: lllustrations 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

Secondary cultivation (secondary tillage) follows primary cultivation and aims to:

v Refine the soil tilth: Create a finer, smoother seedbed suitable for planting small
seeds and ensuring good seed-soil contact.
v Break down clods: Reduce the size of soil aggregates left after primary tillage.

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

v Level the soil surface: Prepare a uniform surface for planting and subsequent field
operations.

v Further control weeds: Kill germinated weed seedlings.

v Incorporate fertilizers and soil amendments: Mix fertilizers and other amendments
into the topsoil.

Common Secondary Cultivation Implements:

Harrow (Ox-drawn or Tractor-drawn):
+ Disc Harrow: Uses a series of rotating discs to cut, crush, and mix the soil.
Effective for breaking clods and creating a fine ftilth.
+ Spike-tooth Harrow: Has rigid teeth that break up clods and level the soil
surface. Suitable for lighter soils.
+ Spring-tooth Harrow: Has flexible teeth that vibrate as they are pulled through
the soil, effectively breaking clods and bringing weed roots to the surface.
Rotavator (Tiller): A power-driven implement with rotating blades that till and mix
the soil in a single pass. Can create a very fine seedbed but can also pulverize the
soil and lead to loss of structure if overused.
Cultivator: Used for shallow tillage to control weeds, loosen the topsoil, and
incorporate fertilizers after primary tillage or between crop rows.

Factors Influencing Choice of Secondary Cultivation Method:

v Soil type and condition after primary tillage: Clayey soils may require more
intensive secondary tillage to break clods.

Size of seeds to be planted: Small seeds require a finer seedbed.

Desired level of soil tilth: Different crops have different seedbed requirements.
Weed pressure: Shallow cultivation can kill emerging weed seedlings.

Available power and implements: Matching the implement to the power source
and the scale of operation.

AN N

Practical Activity:



If possible, observe or participate in secondary cultivation using different
implements. Compare the soil tilth achieved by each implement.

Image: lllustrations or photographs of: an ox-drawn disc harrow, a tractor pulling a spike-
tooth harrow, a rotavator in operation creating a fine tilth, and a cultivator being used

between crop rows.

Lesson 1.3.7 - 1.3.8: Activities of Fallow Land Preparation - Tertiary Operations

Tertiary operations are the final stages of land preparation that create the specific
conditions required for planting. These operations are often more specialized and

depend on the crop and planting method.

Common Tertiary Operations:

v Levelling: Creating a smooth and even soil surface for uniform planting and water
distribution, especially important for irrigation. Implements used include land

levellers and graders.
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v Bed Preparation: Forming raised beds or ridges for planting. This can improve
drainage, aeration, and facilitate irrigation and harvesting for certain crops (e.g.,
vegetables, potatoes). Implements include bed formers and ridgers.

v Furrowing: Creating channels or furrows in the soil for planting seeds or seedlings
and for irrigation. Implements include furrow openers and ridgers.

v Hole Digging: Preparing individual planting holes for seedlings, especially for tree
crops or some vegetables. Done manually or with specialized planters.

v Seedbed Firming/Compaction: Lightly compacting the seedbed to ensure good
seed-soil contact, which is essential for proper seed germination and moisture
uptake. This can be done with rollers or the press wheels of planting equipment.

Factors Influencing Choice of Tertiary Operations:

v Type of crop to be planted: Different crops have specific planting requirements.
v Planting method: Direct seeding, transplanting, etc.

v Irrigation method: Furrow irrigation requires furrowing.

v Drainage requirements: Raised beds improve drainage in poorly drained soils.
v Topography: Levelling may be necessary on uneven land.

Practical Activity:

If possible, observe or participate in tertiary operations like bed preparation or
furrowing. Discuss how these operations contribute to successful crop
establishment.



¥

Image: lllustrations or photographs of: a land leveller creating a smooth surface, a bed
former creating raised beds, a furrow opener making furrows, manual hole digging for
seedlings, and a roller firming a seedbed.

Lesson 1.3.9 - 1.3.10: Conservation Tillage in Crop Production

Conservation tillage is a system of cultivation that aims to minimize soil disturbance,
conserve soil and water, and reduce erosion. It emphasizes leaving crop residues on
the soil surface.

Principles of Conservation Tillage:

Minimum Soil Disturbance: Reducing the intensity and extent of tillage operations.
Retention of Crop Residues: Leaving a significant amount of crop residues (e.g.,
stalks, leaves) on the soil surface.

Direct Seeding/Planting: Planting seeds or seedlings directly into the untilled soil or

through the residue cover.

Types of Conservation Tillage:
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Zero Tillage (No-Till): Avoiding any mechanical soil disturbance except for creating a
narrow seed furrow. Planting is done directly into the undisturbed soil and previous
crop residues.

v Advantages: Maximum soil conservation, reduced erosion, improved water
infiltration, lower fuel and labor costs, increased soil organic matter over time.

v Disadvantages: Can lead to increased reliance on herbicides for weed control,
slower early crop growth in cool, wet soils, potential for pest and disease
buildup in residues, requires specialized planting equipment.

Minimum Tillage (Reduced Tillage): Limiting tillage operations to the minimum
necessary for seed placement and crop establishment. May involve one or two
shallow tillage passes.

v Advantages: Better soil conservation than conventional tillage, reduced
erosion, improved water infiltration, lower energy use compared to
conventional tillage.

v Disadvantages: May still require some herbicide use, can be more complex to
manage than conventional tillage.

Ridge Tillage: Planting crops on permanent raised beds or ridges that are
maintained from year to year. Tillage is limited to the tops of the ridges.

v Advantages: Improved drainage in poorly drained soils, reduced soil erosion,

efficient water management for furrow irrigation.

Disadvantages: Requires specialized equipment for planting and cultivation, may
not be suitable for all soil types or crops.

Assessing Land for Conservation Tillage:

v

AN N

Soil type: Conservation tillage can be adapted to various soil types, but
management practices may need to be adjusted.

Topography: Well-suited for sloping land to reduce erosion.

Weed pressure: Effective weed management strategies are crucial.

Crop type: Some crops are more easily adapted to conservation tillage than others.
Availability of specialized equipment: No-till planters and other specialized
implements may be required.



v Farmer knowledge and skills: Successful implementation requires understanding
the principles and adapting practices.

Practical Activity:

- Research and present on successful examples of conservation tillage practices being
used for specific crops in different regions. Discuss the challenges and benefits

minimum tallage
permanent ridge tilllage

Image: Photographs illustrating: zero tillage planting directly into crop residues, minimum
tillage with shallow cultivation, and crops growing on permanent ridges in ridge tillage.

Lesson 1.3.11 - 1.3.12: Importance of Proper Land Preparation in Crop Production

Proper land preparation is a critical foundation for successful crop production. It
significantly influences:
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v Seed Germination and Seedling Establishment: A well-prepared seedbed provides
optimal conditions for seeds to germinate and seedlings to emerge and establish
strong root systems.

v Nutrient Availability and Uptake: Tillage can help incorporate fertilizers and organic
matter, while good soil structure and aeration facilitate nutrient uptake by roots.

v Water Management: Proper land preparation improves water infiltration, retention,
and drainage, ensuring adequate moisture for plant growth and reducing
waterlogging.

v Weed Control: Tillage operations can kill existing weeds and bury weed seeds,
reducing competition with the crop.

v Pest and Disease Management: Turning the soil over can disrupt the life cycles of
some soil-borne pests and diseases. Conservation tillage can also influence pest and
disease dynamics.

v Overall Crop Yield and Quality: By creating a favorable growing environment,
proper land preparation contributes directly to higher and better-quality yields.

v Efficiency of Other Farm Operations: A well-prepared field facilitates planting,
weeding, harvesting, and other management practices.

v Soil Health and Sustainability: While intensive tillage can degrade soil over time,
appropriate land preparation, including conservation tillage, can contribute to long-
term soil health and sustainability.

Presentation Activity:

In groups, prepare and deliver presentations on the importance of proper land
preparation for specific crops grown in your region. Include information on the
traditional and modern methods used and the benefits of each.

» Land preparation is a fundamental step in crop production. Choosing the
appropriate methods, whether conventional or conservation-based, is crucial for
creating optimal conditions for crop growth, ensuring efficient resource use, and
promoting the long-term health and productivity of the land. Understanding the



principles and practices of land preparation is essential for successful and
sustainable agriculture.

Image: A final collage summarizing the benefits of proper land preparation:
healthy seedlings emerging, a bountiful harvest, efficient irrigation, and healthy soil.
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Sub-strand: Field Management Practices

Lesson 1.4.1: Introduction to Field Management Practices

> Field management practices are all the activities carried out in a crop field after

planting to ensure optimal growth, development, and yield of the desired crop.
These practices aim to create and maintain favorable conditions, manage
competition, and enhance plant health. Pruning and top dressing are two important
aspects of field management.

Importance of Field Management Practices:

v

Optimizes resource utilization: Ensures efficient use of sunlight, water, and
nutrients by the crop.

Improves plant health: Reduces the incidence of pests and diseases by improving
air circulation and plant vigor.

Enhances yield and quality: Directs plant energy towards the development of
desired plant parts (fruits, stems, leaves).

Facilitates harvesting: Creates a more manageable plant structure for easier
harvesting.

Extends the productive life of perennial crops: Proper management ensures
sustained yields over a longer period.



Image: A photograph of a well-managed vegetable field with healthy, pruned plants and
a farmer applying fertilizer for top dressing.

Lesson 1.4.2: Pruning of Vegetables - Capsicum

Pruning in capsicum involves the selective removal of certain plant parts to improve
fruit production, plant structure, and air circulation.

Objectives of Pruning Capsicum:

v Encourage early branching: Leading to more fruiting points.

v Improve air circulation: Reducing humidity within the plant canopy and minimizing
fungal diseases.

v Enhance sunlight penetration: Promoting better photosynthesis and fruit
development.
Facilitate harvesting: Creating a more open plant structure.
Increase fruit size and quality: By reducing the number of fruits, the remaining
ones receive more resources.
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Types of Pruning in Capsicum:

v Initial Pruning (Pinching): Removing the apical bud (the growing tip of the main
stem) when the plant is young (around 20-30 cm tall). This encourages the
development of 2-4 strong primary branches.

v Removal of Lower Leaves and Branches: Removing leaves and nonproductive
branches near the base of the plant to improve air circulation and reduce contact
with soil-borne diseases.

v Removal of Suckers: Removing shoots that develop from the base of the stem or
from the nodes of the main branches. These suckers compete for resources without
producing significant fruit.

v Fruit Thinning (Optional): Removing some of the developing fruits to allow the
remaining ones to grow larger and mature properly, especially in varieties with a
tendency for excessive fruit set.

Carrying out Pruning of Capsicum:

Use clean and sharp pruning shears or a knife to make clean cuts.

Pinch the apical bud by hand or with shears.

Remove lower leaves and branches close to the stem.

Regularly check for and remove suckers as they appear.

Timing is important; prune during dry periods to minimize the risk of disease
infection.



Lower Laaffiel bust Removal Suckers
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Image: lllustrations showing: a capsicum plant before and after pinching the apical bud,
removal of lower leaves and branches, and removal of suckers.

Lesson 1.4.3 - 1.4.4: Pruning of Vegetables - Tomatoes

Tomato pruning is a crucial practice, especially for indeterminate (vining) varieties, to
manage growth, improve fruit quality, and facilitate harvesting.
Determinate (bush) varieties generally require less pruning.

Objectives of Pruning Tomatoes:

Control vegetative growth: Directing plant energy towards fruit production rather
than excessive leaf and stem growth.

Improve air circulation and sunlight penetration: Reducing disease incidence and
promoting uniform ripening.

Increase fruit size and quality: By limiting the number of fruits per plant.
Facilitate harvesting and spraying: Creating a more open and manageable plant
structure.
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Support plant structure: Pruning helps train plants to grow along stakes, trellises, or
cages.

Types of Pruning in Tomatoes:

Suckering: The most common type of pruning in indeterminate tomatoes, involving
the removal of suckers (side shoots) that grow from the angle between the main
stem and a leaf branch (the axil).

v Single-Stem Pruning: Allowing only the main stem to grow and removing all
suckers. This is common for greenhouse production and staked or trellised
tomatoes, leading to larger, earlier fruits but lower overall yield per plant.

v Multiple-Stem Pruning: Allowing 2-3 main stems to develop by removing only
some of the suckers. This can increase the overall yield per plant while still
providing better management than unpruned plants.

Leaf Pruning: Removing older, yellowing, or diseased leaves near the base of the
plant to improve air circulation and reduce disease spread.

Topping: Removing the growing tip of the main stem late in the season to
encourage the remaining fruits to ripen before the end of the growing period.

Carrying out Pruning of Tomatoes:

Identify the suckers growing in the leaf axils.

For single-stem pruning, pinch off all suckers when they are small (2-5 cm long).
For multiple-stem pruning, select 2-3 strong suckers near the base and remove the
rest.

Use clean pruning shears or pinch off suckers by hand.

Remove lower leaves that are touching the soil or showing signs of disease.
Topping is done several weeks before the expected first frost or end of the growing
season.
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Image: lllustrations showing: a tomato plant with labeled parts (main stem, leaf branch,
sucker), single-stem pruning, multiple-stem pruning, and removal of lower leaves.

Lesson 1.4.5: Pruning of Perennial Crops (General Principles)

Pruning of perennial crops (like fruit trees, coffee, tea) is essential for maintaining
their shape, promoting fruit production, improving light penetration and air
circulation, and removing dead or diseased wood. The specific pruning techniques
vary greatly depending on the type of perennial crop.
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General Objectives of Pruning Perennial Crops:

Shape and Form: Training the plant to develop a strong framework that can support
heavy yields and facilitate management.

Fruit Production: Encouraging the development of fruiting buds and improving fruit
quality.

Light Penetration and Air Circulation: Reducing shading and humidity within the
canopy to minimize disease and pest problems.

Removal of Unproductive Growth: Eliminating water sprouts (vigorous vertical
shoots) and suckers (shoots from the base) that compete for resources.

Removal of Dead, Damaged, or Diseased Wood: Maintaining plant health and
preventing the spread of diseases and pests.

Rejuvenation: Stimulating new growth and maintaining productivity in older plants.
Facilitating Harvesting: Creating a more accessible canopy for picking fruits.

Types of Pruning Cuts:

Thinning Cuts: Removing an entire branch back to its point of origin (another
branch or the main trunk). This opens up the canopy and improves light and air
penetration without stimulating excessive new growth near the cut.

Heading Cuts: Removing a portion of a branch back to a bud. This stimulates growth
from the buds below the cut and is used to control the direction and density of
growth.

Timing of Pruning:

The timing of pruning depends on the specific perennial crop and the desired
outcome (e.g., pruning during dormancy for shaping, pruning after flowering for
fruit production).



Note: Specific pruning techniques for different perennial crops (e.g., coffee, tea, fruit
trees common in your region) would be covered in more detail in subsequent lessons or
specific crop production units.

Thinning cuts Heading cuits

Image: lllustrations showing: thinning cuts and heading cuts on a branch, and examples
of pruned fruit trees with good structure.

Lesson 1.4.6 - 1.4.7: Top Dressing in Crop Production

Top dressing is the application of fertilizers to the soil surface around growing plants,
after the initial planting or basal fertilizer application. It provides additional
nutrients to support the crop during its active growth stages.

Objectives of Top Dressing:

v Supply nutrients during peak demand: Crops have periods of rapid growth and
nutrient uptake when top dressing can provide essential elements.
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v Correct nutrient deficiencies: If plants show signs of nutrient deficiencies during
growth, top dressing can help address these issues.

v Improve yield and quality: Providing adequate nutrients throughout the growing
season supports optimal production.

v Supplement basal fertilizer: Initial fertilizer application may not be sufficient for the
entire growing period, especially for long-duration crops or in leachable soils.

Common Fertilizers Used for Top Dressing:

v Nitrogenous fertilizers: Urea, ammonium sulfate, calcium ammonium nitrate (CAN).
Primarily promote vegetative growth (leaf and stem development).

v Potassic fertilizers: Muriate of potash (KCl), sulfate of potash (K,SQO,).

Important for fruit development, disease resistance, and overall plant vigor.

v Phosphatic fertilizers (less commonly used for top dressing): Triple
superphosphate (TSP), diammonium phosphate (DAP). Phosphorus is less mobile in
the soil and is usually applied at planting. However, in some cases, small amounts
may be top-dressed for specific needs.

v Compound fertilizers: NPK fertilizers with different ratios, allowing for the
application of multiple nutrients at once.

Methods of Top Dressing:

v Broadcasting: Spreading the fertilizer evenly over the soil surface around the plants.
This is suitable for closely spaced crops.



v Band Application: Placing the fertilizer in bands along the sides of the plant rows, a
few centimeters away from the base of the plants. This concentrates the fertilizer in
the root zone.

v Ring Application: Placing the fertilizer in a circular band around the base of
individual plants, at a distance where the active roots are likely to be.

-

v Foliar Application (less common for major nutrients): Spraying a diluted fertilizer
solution directly onto the leaves. This allows for rapid uptake but is usually used for
micronutrients or to address severe deficiencies quickly.
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Carrying out Top Dressing:

v

Determine the appropriate type and amount of fertilizer based on the crop, growth
stage, soil test results (if available), and recommendations.

v Apply the fertilizer evenly using the chosen method.
v Avoid placing fertilizer directly in contact with the plant stems or leaves to prevent

burning.
Water the field after top dressing, especially for granular fertilizers, to dissolve the

nutrients and move them into the root zone.
Time the top dressing applications to coincide with periods of high nutrient demand

for the specific crop. For example, nitrogen is often top-dressed during periods of
rapid vegetative growth and again during flowering/fruiting.



Image: lllustrations showing: broadcasting fertilizer in a vegetable field, band application
along crop rows, and ring application around individual plants. Lesson 1.4.8: Field Trip -

Observing Field Management Practices
Activity:

Organize a field trip to a local farm or agricultural research station to observe various
field management practices in action. Focus on:

Pruning: Observe different pruning techniques used for vegetables
(tomatoes, capsicum) and perennial crops (if available). Ask the farmers or experts
about the reasons behind their pruning methods and the benefits they observe.
Top Dressing: Observe how fertilizers are applied as top dressing for different crops.
Inquire about the types of fertilizers used, the timing of application, and the
methods employed.
Other Management Practices: If possible, observe other practices like staking,
trellising, mulching, and pest and disease management.

During the field trip, encourage learners to:
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Take notes and pictures.
Ask relevant questions to the farmers or experts.
Identify the specific management practices being used for different crops.

Observe the impact of these practices on plant growth, yield, and overall field
health.

Follow-up Activity:

After the field trip, have a class discussion where learners share their observations
and insights. Discuss the importance and effectiveness of the field management
practices they witnessed.

Lesson 1.4.9 - 1.4.10: Importance of Selected Field Management Practices

Selected field management practices like pruning and top dressing are crucial for
maximizing the potential of crop production.

Importance of Pruning:

Improved plant health: By increasing air circulation and reducing humidity, pruning
helps prevent fungal diseases.

Enhanced fruit quality and size: Directing plant energy to fewer fruits leads to
better development.

Increased yields (in some cases): By optimizing plant structure and resource
allocation.

Easier management: Pruned plants are easier to spray, harvest, and support.
Extended productive life of perennials: Proper pruning maintains plant vigor and
productivity over time.

Importance of Top Dressing:

Supplies essential nutrients at critical growth stages: Ensuring the crop has the
necessary building blocks for optimal development.



Corrects nutrient deficiencies: Addressing imbalances and promoting healthy
growth.

Increased yields and improved quality: Adequate nutrient supply leads to higher
and better-quality produce.

Efficient use of fertilizers: Applying nutrients when the plant needs them most
reduces losses.

Conclusion:

+» Effective field management practices, including pruning and top dressing, are
essential for successful crop production.

¢ By understanding the principles behind these practices and applying them
appropriately, farmers can optimize plant growth, improve yields and quality, and
ensure the long-term health and productivity of their crops and land.

+* Continuous learning and adaptation of these practices based on specific crop needs
and environmental conditions are key to sustainable agriculture.

Image: A final image showcasing a healthy and productive field with well-pruned plants
bearing high-quality fruits, symbolizing the benefits of good field management.

Sub-strand: Field Management Practices

Lesson 1.4.1: Introduction to Field Management Practices
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v’ Field management practices encompass all the activities performed in a cultivated
field after the establishment of a crop to optimize its growth, development, and
yield.

v’ These practices aim to provide the best possible environment for the plants,
manage competition from weeds, pests, and diseases, and ensure efficient
utilization of resources.

v’ Pruning and top dressing are key examples of such practices.
Importance of Field Management Practices:

Optimizes Resource Use: Ensures that the crop effectively utilizes sunlight, water,
and nutrients.

Enhances Plant Health: Improves air circulation, reduces humidity within the plant
canopy, and minimizes the risk of pest and disease outbreaks.

Improves Yield and Quality: Directs the plant's energy towards the development of
the desired harvestable parts (fruits, stems, leaves, etc.).

Facilitates Subsequent Operations: Creates a more organized and accessible plant
structure for activities like spraying and harvesting.

Prolongs Productivity of Perennial Crops: Proper management ensures sustained
yields and extends the lifespan of crops that live for multiple years.

Image: A vibrant image of a well-tended vegetable field with staked and pruned tomato
plants and a farmer carefully applying fertilizer around capsicum plants.



Lesson 1.4.2: Pruning of Vegetables - Capsicum

Pruning in capsicum involves the selective removal of specific parts of the plant to
enhance fruit production, improve the plant's overall structure, and promote better air
circulation.

Objectives of Pruning Capsicum:

v Encourage Early Branching: Removing the initial growing tip promotes the
development of more productive side branches.

v Improve Air Circulation: An open canopy reduces humidity and minimizes the
incidence of fungal diseases.

v Enhance Sunlight Penetration: Better light exposure leads to more efficient
photosynthesis and uniform fruit development.

v Facilitate Harvesting: A less dense plant structure makes it easier to access and pick
the fruits.

v Increase Fruit Size and Quality: By reducing the number of fruits, the remaining
ones receive a greater share of the plant's resources, leading to larger and better-
quality produce.

Types of Pruning in Capsicum:

v Pinching (Apical Bud Removal): Removing the main growing tip of the stem when
the plant is young (around 20-30 cm tall). This encourages the development of
lateral branches.

v Removal of Lower Leaves and Branches: Removing leaves and nonproductive
branches near the base of the plant improves air circulation and reduces the risk of
soil-borne diseases splashing onto the foliage.

v Removal of Suckers: Removing any shoots that emerge from the base of the stem
or from the junctions (nodes) of the main branches. These suckers divert energy
away from fruit production.
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v Fruit Thinning (Optional): Removing some of the developing fruits, especially in
varieties that tend to overbear, to improve the size and quality of the remaining
fruits.

Carrying out Pruning of Capsicum:

- Use clean and sharp pruning shears or a knife to make clean cuts, minimizing
damage to the plant.

> Pinch off the apical bud by hand or with shears.

. Carefully remove lower leaves and branches close to the main stem.

- Regularly inspect the plants for suckers and remove them promptly.

+ If fruit thinning is necessary, remove the excess fruits early in their development.

+ It's generally best to prune during dry weather to reduce the chance of disease
entering through the pruning wounds.

Binches | were leaves o0d liandres

Image: A series of illustrations depicting: a young capsicum plant before and after
pinching the apical bud, the removal of lower leaves and branches, and the identification
and removal of suckers.

Lesson 1.4.3 - 1.4.4: Pruning of Vegetables - Tomatoes



Content:

Tomato pruning is a vital practice, particularly for indeterminate (vining) varieties, to
manage their vigorous growth, enhance fruit quality, and facilitate harvesting.
Determinate (bush) varieties typically require minimal pruning.

Objectives of Pruning Tomatoes:

v Control Vegetative Growth: Directing the plant's energy towards fruit development
rather than excessive leaf and stem production.

v Improve Air Circulation and Sunlight Penetration: Reducing dense foliage
minimizes humidity and the risk of fungal diseases, and promotes even ripening of
fruits.

v Increase Fruit Size and Quality: By limiting the number of fruits, the remaining ones
receive more nutrients and sunlight.

v Facilitate Harvesting and Spraying: An open plant structure makes it easier to
access the fruits and apply pest and disease control measures.

v Support Plant Structure: Pruning helps train plants to grow along stakes, trellises,
or cages, preventing sprawling and fruit rot.

Types of Pruning in Tomatoes:

Suckering: The most common pruning method for indeterminate tomatoes,
involving the removal of suckers (side shoots) that grow in the angle between the
main stem and a leaf branch (the axil).

v Single-Stem Pruning: Allowing only the main stem to grow and removing all
suckers. This is often used for greenhouse production and staked or trellised
tomatoes, resulting in larger, earlier fruits but potentially lower overall yield
per plant.

v Multiple-Stem Pruning: Allowing 2-3 main stems to develop by removing
some, but not all, of the suckers. This can increase the overall yield per plant
while still providing better management than unpruned plants.
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Leaf Pruning: Removing older, yellowing, or diseased leaves, especially those near
the base of the plant, to improve air circulation and reduce disease spread.
Topping: Removing the growing tip of the main stem late in the season to
encourage the remaining fruits to ripen before the end of the growing period or the
onset of unfavorable weather.

Carrying out Pruning of Tomatoes:

v Identify the suckers that emerge at the junction of the main stem and leaf branches.

v For single-stem pruning, pinch or cut off all suckers when they are small (2-5 cm
long).

v For multiple-stem pruning, select 2-3 strong suckers near the base of the plant to
become the additional main stems and remove the rest.

v Use clean pruning shears or simply pinch off young suckers by hand.

v Remove any lower leaves that are touching the soil or showing signs of disease.

v Topping is usually done about a month before the expected first frost or the end of
the desired harvest period.



Singlestem pruning
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Image: A series of illustrations demonstrating: a tomato plant with labeled parts (main
stem, leaf branch, sucker), the process of single-stem pruning by removing all suckers,
allowing multiple stems to grow, and the removal of lower leaves.

Lesson 1.4.5: Pruning of Perennial Crops (General Principles)

» Pruning of perennial crops (such as fruit trees, coffee bushes, tea shrubs) is a long-
term management practice crucial for maintaining their shape, promoting
consistent and high-quality yields, improving light and air penetration within the
canopy, and removing any dead, damaged, or diseased wood.

» The specific pruning techniques are highly dependent on the species and the
desired outcome.

General Objectives of Pruning Perennial Crops:
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v Establish a Strong Framework: Training young plants to develop a robust branch
structure capable of supporting heavy fruit loads.

v Enhance Fruit Production: Encouraging the development of fruiting buds and
ensuring a balance between vegetative growth and fruit yield.

v Improve Light Penetration and Air Circulation: An open canopy allows for better
sunlight exposure, which is essential for photosynthesis and fruit ripening, and
reduces humidity, minimizing disease and pest problems.

v Remove Unproductive Growth: Eliminating vigorous, non-fruiting shoots (water
sprouts) and shoots arising from below the graft union (suckers) that compete for
resources.

v Maintain Plant Health: Removing dead, damaged, or diseased branches prevents
the spread of infections and pests and promotes overall plant vigor.

v Rejuvenate Older Plants: Stimulating new growth and maintaining productivity in
mature or aging plants.

v Facilitate Harvesting and Other Operations: Creating a more accessible and

manageable plant structure for tasks like spraying and fruit picking. Types of
Pruning Cuts:

Thinning Cuts: Removing an entire branch back to its point of origin (another larger
branch or the main trunk). This opens up the canopy without stimulating excessive




Heading Cuts: Shortening a branch back to a bud. This encourages the growth of
new shoots from the buds below the cut and is used to control the size and shape
of the plant.

Timing of Pruning:

The optimal time for pruning perennial crops varies depending on the species and

the specific goals. Deciduous fruit trees are often pruned during their dormant

season, while other perennials may be pruned after flowering or harvesting.
Note: Detailed pruning techniques for specific perennial crops relevant to your region
(e.g., coffee, tea, mangoes, avocados) would be covered in more specialized crop
production units.
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Image: lllustrations showing: the difference between a thinning cut and a heading cut on

a tree branch, and examples of well-pruned perennial crops with balanced and open
canopies.

Lesson 1.4.6 - 1.4.7: Top Dressing in Crop Production

Top dressing is the application of fertilizers to the soil surface around actively growing
plants, typically after the initial planting and the application of basal fertilizers. It
provides supplementary nutrients to support the crop during its various growth
stages, particularly during periods of high nutrient demand.

Objectives of Top Dressing:

Supply Nutrients During Peak Demand: Crops have specific growth phases (e.g.,
rapid vegetative growth, flowering, fruiting) when their nutrient requirements are
highest. Top dressing ensures these needs are met.

Correct Nutrient Deficiencies: If plants exhibit symptoms of nutrient deficiencies
during the growing season, top dressing with the appropriate fertilizer can help
rectify these imbalances.

Enhance Yield and Quality: Providing adequate nutrients throughout the growth
cycle supports optimal development and leads to higher and betterquality yields.



Supplement Basal Fertilizer: The nutrients from the initial fertilizer application may
become depleted over time, especially for long-duration crops or in soils prone to
leaching. Top dressing replenishes these lost nutrients.

Common Fertilizers Used for Top Dressing:

Nitrogenous Fertilizers:

S

Urea, Ammonium Sulfate, Calcium Ammonium Nitrate (CAN). Primarily promote
vegetative growth (leaf and stem development). Often applied during early growth
stages.

Potassic Fertilizers: Muriate of Potash (KCl), Sulfate of Potash (K,SQ4). Crucial for
flower and fruit development, disease resistance, and overall plant vigor.
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Often applied during flowering and fruiting stages.

Phosphatic Fertilizers (Less Common for Top Dressing): Triple Superphosphate
(TSP), Diammonium Phosphate (DAP).

Phosphorus is less mobile in the soil and is usually incorporated at planting.
However, in some cases, small amounts may be top-dressed for specific needs,
especially in deficient soils.

Compound Fertilizers: NPK fertilizers with various nutrient ratios, allowing for the
simultaneous application of nitrogen, phosphorus, and potassium.

The specific ratio used will depend on the crop's needs at that growth stage.



Methods of Top Dressing:

Broadcasting: Spreading the fertilizer evenly over the soil surface around the plants.
Suitable for closely spaced crops.

Band Application: Placing the fertilizer in narrow strips or bands along the sides of
the plant rows, a few centimeters away from the base of the plants.

This concentrates the fertilizer in the active root zone.

Ring Application: Placing the fertilizer in a circular band around the base of
individual plants, at a distance where the feeder roots are located. Common for
larger plants like shrubs and trees.

Side Dressing: Placing fertilizer in furrows or holes dug along the sides of the plant
rows and then covering it with soil.

Foliar Application (Less Common for Major Nutrients): Spraying a diluted fertilizer
solution directly onto the leaves. This allows for rapid uptake but is usually used for
micronutrients or to address severe deficiencies quickly.

Carrying out Top Dressing:

Determine the correct type and amount of fertilizer to use based on the crop, its
growth stage, soil test results (if available), and expert recommendations.

Apply the fertilizer evenly using the chosen method, ensuring it is distributed within
the active root zone.

Avoid direct contact of granular fertilizers with plant stems and leaves to prevent
burning.

Water the field thoroughly after applying granular fertilizers to dissolve the
nutrients and facilitate their movement into the soil.

Time the top dressing applications strategically to coincide with periods of high
nutrient demand for the specific crop. For example, nitrogen may be applied during
vegetative growth and again before flowering.
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Image: lllustrations showing: a farmer broadcasting granular fertilizer in a vegetable field,
band application of fertilizer along tomato rows, and ring application of fertilizer around a
capsicum plant.

Lesson 1.4.8: Field Trip - Observing Field Management Practices
Activity:

Organize a visit to a local farm or agricultural research center to observe firsthand the
implementation of various field management practices. Focus specifically on:

Pruning Techniques: Observe how different vegetable crops (tomatoes, capsicum)
and perennial crops (if available) are pruned. Pay attention to the tools used, the
parts of the plant being removed, and the overall shape and structure of the pruned
plants. Engage with the farmers or agricultural workers to understand the rationale
behind their specific pruning methods.



Top Dressing Application: Observe the methods used for applying fertilizers as top
dressing to different crops. Note the types of fertilizers being used, the timing of
application relative to the crop's growth stage, and the techniques employed
(broadcasting, banding, etc.). Ask about the rates of application and the expected
benefits.

Other Relevant Practices: If the opportunity arises, observe other field
management practices such as staking, trellising, mulching, weeding strategies, and
pest and disease management techniques.

During the field trip, encourage learners to:

v Take detailed notes and photographs of the observed practices.

v Ask thoughtful questions to the farmers or agricultural experts about the "how" and
"why" behind their management decisions.

v Identify the specific management practices being applied to different crops and
growth stages.

v Observe any visible differences in plant growth, health, and yield that might be
attributed to these practices.

Follow-up Activity:

After the field trip, conduct a comprehensive class discussion where learners share
their observations, insights, and any questions that arose during the visit. Facilitate
a discussion on the perceived importance and effectiveness of the various field
management practices they witnessed.

Lesson 1.4.9 - 1.4.10: Importance of Selected Field Management Practices

Implementing appropriate field management practices, such as pruning and top dressing,
is crucial for achieving optimal crop yields, maintaining plant health, and ensuring the
long-term sustainability of agricultural production.

Importance of Pruning:  Get more Resources from Enovate.co.ke
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Enhances Plant Health: By improving air circulation and reducing humidity, pruning
significantly minimizes the risk of fungal diseases and other infections.

Improves Fruit Quality and Size: Directing the plant's resources to a smaller
number of fruits leads to better development, resulting in larger, more uniform, and
higher-quality produce.

Optimizes Yield (in many cases): While severe pruning might reduce the initial
number of fruits, it often leads to better overall yields of marketable produce in the
long run by improving plant health and fruit development.

Facilitates Crop Management: Pruned plants have a more open and manageable
structure, making tasks like spraying for pest and disease control and harvesting
much easier and more efficient.

Extends the Productive Life of Perennial Crops: Proper pruning maintains the vigor
and productivity of perennial plants over many years.

Importance of Top Dressing:

v

Ensures Adequate Nutrient Supply: Top dressing provides essential nutrients
precisely when the plant needs them most during its active growth stages,
supporting vigorous development and high yields.

Corrects Nutrient Deficiencies: Timely application of appropriate fertilizers as top
dressing can address nutrient imbalances and prevent yield losses.

Improves Overall Crop Performance: Adequate nutrition throughout the growing
season leads to healthier, more robust plants that are better able to withstand
stress and produce high-quality yields.

Efficient Fertilizer Use: Applying fertilizers as top dressing allows for a more
targeted approach, ensuring that nutrients are available when the plant can best
utilize them, potentially reducing losses through leaching or fixation.

*= Mastering and applying effective field management practices, including strategic

pruning and timely top dressing, are fundamental skills for successful crop
production.

* By understanding the principles behind these practices and adapting them to the

specific needs of different crops and environmental conditions, farmers can



significantly enhance their yields, improve the quality of their produce, and
contribute to more sustainable and profitable agricultural systems.

4 Continuous learning and observation are key to refining these techniques and
maximizing their benefits.

Image: A final, impactful image showcasing a bountiful harvest of well-managed
tomatoes and capsicum, highlighting the tangible results of implementing effective
pruning and top dressing practices.

Strand: Crop Production Sub-strand: Crop Protection (Weed Control)

Lesson 1.6.1: Introduction to Weeds

» Weeds are plants that grow where they are not wanted and compete with
cultivated crops for essential resources such as water, nutrients, sunlight, and space.

» They can significantly reduce crop yields and quality, increase production costs, and
harbor pests and diseases.

What are Weeds?
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Any plant growing out of place/in a place where they are not wanted.
Plants that interfere negatively with human activities or the environment.
Plants that are more competitive than the desired crop in a given situation.

Why is Weed Control Important in Crop Production?

Reduced Crop Yields: Weeds compete for resources, leading to stunted growth and

lower yields.

Lowered Crop Quality: Weeds can contaminate harvests, making them less

marketable or reducing their quality (e.g., weed seeds in grain).

Increased Production Costs: Weed control measures (labor, herbicides, machinery)

add to the cost of farming.

Harboring Pests and Diseases: Some weeds can serve as alternative hosts for crop

pests and diseases.

Increased Labor: Manual weeding is time-consuming and labor-intensive.
Interference with Farm Operations: Dense weed growth can hinder planting,

harvesting, and other field operations. Allelopathy: Some weeds release chemicals

that inhibit the growth of nearby crops.

Excursion Activity:

Visit a nearby crop field and observe the different types of plants growing alongside
the cultivated crop. Note their characteristics (leaf shape, stem type, flower).



Image: A photograph of a crop field heavily infested with various types of weeds,
contrasting with a clean, weed-free section of the same field.

Lesson 1.6.2 - 1.6.3: Identification of Weeds in a Crop Field

Accurate identification of weeds is the first step towards effective weed management.
Knowing the specific weed species present helps in choosing the most appropriate
control methods.

Morphological Characteristics for Weed Identification:

v Plant Habit: Erect, prostrate (creeping), climbing, twining.

v Stem: Shape (round, square, triangular), presence of hairs, thorns, or prickles,
branching pattern.

v Leaves: Shape (oval, lanceolate, linear), arrangement (opposite, alternate, whorled,
basal rosette), margin (smooth, toothed, lobed), venation (parallel, net-like),
presence of hairs or other appendages.

Flowers: Color, shape, size, arrangement in inflorescence.
Fruits and Seeds: Shape, size, color, method of dispersal.
Root System: Taproot, fibrous root, rhizomes, tubers, bulbs.

Life Cycle Characteristics for Weed Identification:
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v Annual Weeds: Complete their life cycle (germination, growth, flowering, seed
production, death) within one year or growing season. They reproduce mainly by
seeds. Examples: pigweed, purslane, black jack.

v Biennial Weeds: Complete their life cycle in two years. The first year involves
vegetative growth (rosette), and the second year involves flowering, seed
production, and death. Examples: wild carrot, bull thistle.

v Perennial Weeds: Live for more than two years. They reproduce by seeds and
vegetative means (rhizomes, tubers, bulbs, stolons). They are often more difficult to
control due to their persistent underground structures. Examples: couch grass,
nutgrass, creeping buttercup.

Herbarium Preparation Activity:

v Collect different weed samples from the field excursion.

v Carefully press and dry the weed specimens between sheets of newspaper or
absorbent paper, placing weights on top. Change the paper regularly to prevent
mold growth.

v Once dried, mount the specimens on stiff paper or cardboard and label them with
the date of collection, location, crop grown in the field, and any identified
morphological characteristics.

Digital Resource Activity:

Use online resources and field guides to identify the collected weed specimens and
gather more information about their morphology and life cycles.



Image: A herbarium sheet with a pressed and labeled weed specimen. Also, closeup
photographs highlighting different morphological features of common weeds (e.g., leaf
shapes, flower types, root systems). A diagram illustrating the life cycles of annual,
biennial, and perennial weeds.

Lesson 1.6.4 - 1.6.5: Classification of Weeds

Farm weeds in Kenya are a significant challenge for agricultural productivity,
competing with crops for essential resources like water, nutrients, sunlight, and
space. They can also harbor pests and diseases, further impacting yields and
quality.

Classification Based on Morphology (Botanical Classification):

Broadleaf Weeds (Dicotyledons): Have two cotyledons (seed leaves), usually net-
like leaf venation, and taproot systems. Examples: pigweed, amaranth, sunflower.
Narrow-leaf Weeds (Monocotyledons): Have one cotyledon, usually parallel leaf
venation, and fibrous root systems. Examples: grasses (couch grass, goose grass),

sedges (nutgrass).

Classification Based on Life Cycle: (Covered in Lesson 1.6.2 - 1.6.3)
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Annuals
Biennials
Perennials

Classification Based on Habitat or Association:

Weeds of Arable Land: Found in cultivated fields.

Weeds of Pastures and Grasslands: Compete with forage crops.
Aquatic Weeds: Grow in water bodies.

Weeds of Wastelands and Roadsides: Thrive in disturbed areas.

Classification Based on Economic Importance:

Noxious Weeds: Legally designated as particularly harmful and difficult to control,
often requiring mandatory control measures.

Common Weeds: Widespread and frequently found in crop fields, causing
significant yield losses.

Minor Weeds: Occur less frequently or cause less significant damage.

Group Discussion Activity:

Divide into groups and assign each group a different criterion for weed classification
(morphology, life cycle, habitat, economic importance).

Use the identified weeds from the herbarium and other resources to classify them
according to your assigned criterion.
Present your classification to the class and discuss the implications of each

classification for weed management.
Weed Classifications with Examples
By Life Cycle:

Annual Weeds: These complete their life cycle in one year (germination, growth,
flowering, seed production, and death). Examples include:



v Blackjack (Bidens pilosa): A very common weed with seeds that stick to
clothing and animal fur.

v Pigweed (Amaranthus spp.): Fast-growing with high seed production.
v Nettle
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v Wild radish

|
W

Purslane (Portulaca oleracea): A succulent
weed that can be difficult to control.

v Gallant Soldier (Galinsoga parviflora): A fast-growing weed that invades
disturbed areas.

v Common Chickweed (Stellaria media)
v **Lambsquarters (Chenopodium album)
v Crabgrass (Digitaria spp.) (Narrow-leaf)



v Foxtail (Setaria spp.) (Narrow-leaf)
v Ragweed (Ambrosia spp.)
v Conyza

v Wild Oat (Avena fatua) (Narrow-leaf)
v Sow Thistles (Sonchus spp.)

v Commelina
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v Cleavers (Galium aparine)
v Chinese lantern

Goosegrass (Eleusine indica) (Narrow-leaf)
Devil's Thorn (Tribulus terrestris)
Black night shade

v Mexican Marigold (Tagetes minuta): Has a strong odor and can taint milk.



Horseweed (Erigeron canadensis)

Common Purslane (Portulaca oleracea)

Three-lobed false mallow (Malvastrum coromandelianum)
Mexican fireplant (Euphorbia heterophylla)

Jesey curdweed

NN NN

v Prostrate sandmat (Euphorbia prostrata)
v Crotalariailerna
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v Goat weed (Ageratum conyzoides)
v Corn marigold (Chrysanthemum segetum)
v Oxalis

v Fat hen



Biennial Weeds: These complete their life cycle in two years. Examples include:
v Bull Thistle (Cirsium vulgare)
v Wild Carrot (Daucus carota)
v Common Mullein (Verbascum thapsus)
Perennial Weeds: These live for more than two years and can reproduce by seeds
and vegetative means (rhizomes, tubers, etc.). Examples include:
v Couch Grass (Digitaria abyssinica/Cynodon dactylon): A very persistent grass
with rhizomes.
v Nutgrass/Sedges (Cyperus spp.): Difficult to control due to underground
tubers (e.g., Yellow Nutsedge - Cyperus esculentus, Purple Nutsedge - Cyperus
rotundus).
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v Wandering Jew (Commelina benghalensis): Creeping plant that roots at
nodes.

Dandelion (Taraxacum officinale)

Plantain (Plantago spp.)

Clover (Trifolium spp.)

Bindweed (Convolvulus spp.)

Canada Thistle (Cirsium arvense)

Quackgrass (Elymus repens) (Narrow-leaf)

Double thorn (Oxygonum sinuatum): Has sharp prickles.

Oxalis (Oxalis spp.)

Water Hyacinth (Eichhornia crassipes): A significant aquatic weed.

Blue porterweed (Stachytarpheta jamaicensis)

Sweet pitted grass (Bothriochloa insculpta) (Narrow-leaf)

Signal grass (Brachiaria spp.) Some species are cultivated for grazing, but
others can be weeds (Broadleaf Signalgrass - Urochloa platyphylla is
considered a broadleaf weed despite its name).

African foxtail (Cenchrus ciliaris) (Narrow-leaf)

Rhodes grass (Chloris gayana) (Narrow-leaf)

Horsetail grass (Chloris roxyburghiana) (Narrow-leaf)

Manyatta grass (Eleusine jaegeri) (Narrow-leaf)

N N N N N N N U N N NN

N XX

By Morphology/Leaf Type:

Broadleaf Weeds: These have broad leaves with net-like venation and typically two
cotyledons. Examples include:

o Blackjack o

Pigweed o Purslane

o Wandering Jew o

Dandelion o

Plantain o Clover o

Bindweed o



Thistles o Oxalis o

Lantana o Morning

Glory o Velvetleaf
Narrow-leaf Weeds (Grasses and Sedges): These have narrow, blade-like leaves
with parallel venation and typically one cotyledon. Sedges often have triangular
stems. Examples include:

o Couch Grass 0

Nutgrass/Sedges o Crabgrass

o Foxtail o Quackgrass o Wild

Oat o Goosegrass o Sweet

pitted grass o Signal grass (some

species) o African foxtail o

Rhodes grass o Horsetail grass

o Manyatta grass

Other Noteworthy Weeds in Kenya:

Parthenium hysterophorus (Santa Maria feverfew/Famine weed): An invasive
weed toxic to crops, livestock, and humans.

Jimsonweed (Datura stramonium/Thorn apple): A poisonous weed.

Black nightshade (Solanum nigrum): Highly toxic.
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Water hyacinth (Eichhornia crassipes): A problematic aquatic weed.
Tickberry (Lantana camara): Can lower pasture quality. Sodom apple (Solanum

linnaeanum & incanum): Toxic. lllustrations: Broadleaf vs. Narrow-Leaf Weeds

|
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Illustrations showing the key differences between broadleaf and narrow-leaf weeds
(cotyledons, leaf venation, root system).

Broadleaf Weed:

> Cotyledons (Seed Leaves): Typically two broad, flattened, and often rounded or
heart-shaped leaves emerging from the soil after germination.
o (Imagine: Two small, wide leaves side-by-side.)
> True Leaves: Usually have net-like or reticulate venation, meaning the veins branch
out in a web-like pattern from the main veins.
o (Imagine: A leaf with a central vein and smaller veins branching off in many
directions, like a net.)
> Root System: Typically a taproot (a single, thick main root growing downwards) or a
fibrous root system (many thin, branching roots).
o (Imagine: A thick carrot-like root going straight down OR a dense mat of thin
roots.)
> Stem: Can vary widely in shape and cross-section (round, square, etc.).
o (Imagine: A stem that could be round or have edges.)

Narrow-Leaf Weed (Grass/Sedge):

v Cotyledon (Seed Leaf): Usually one narrow, blade-like leaf emerging from the sail,
often upright.
> (lmagine: A single, slender, grass-like leaf.)



v True Leaves: Have parallel venation, meaning the veins run parallel to each other
along the length of the leaf.
> (Imagine: A leaf with straight lines running from the base to the tip.)
v Root System: Typically a fibrous root system (a dense network of many thin,
branching roots).
> (Imagine: A tangled mass of thin, hair-like roots.)
v Stem: Grasses have hollow, round stems with nodes (joints) where leaves attach.
Sedges often have triangular stems that are solid.
> (Imagine for Grass: A round straw-like stem with bumps along it. Imagine for
Sedge: A stem with three distinct sides.)

Key Visual Differences to Focus On:

+ Number and Shape of Cotyledons: Two broad vs. one narrow. + Leaf
Veination: Net-like vs. Parallel.

Weed Management Strategies in Kenya:
Farmers in Kenya employ various methods to manage weeds, including:

Manual weeding: Using hand tools like pangas and jembes.

Mechanical weeding: Using animal-drawn or tractor-mounted implements.
Mulching: Using organic materials (straw, grass) or synthetic materials (black
polythene) to suppress weed growth.

Cover cropping: Planting specific crops to smother weeds.

Crop rotation: Changing crops grown in a field to disrupt weed cycles.
Timely planting: Ensuring crops establish quickly to compete with weeds.
Use of clean seeds: Preventing the introduction of weed seeds.

Proper spacing: Optimizing plant density to reduce space for weeds.
Chemical control: Using herbicides (with caution and proper application).
Biological control: Using natural enemies of weeds (less common).

Stale seedbed technique: Preparing the seedbed early and killing emerging weeds
before planting.
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Intercropping: Planting different crops together to help suppress weeds.

Lesson 1.6.6 - 1.6.9: Methods of Weed Control

Effective weed management often involves a combination of different methods.
These methods can be broadly categorized as physical, cultural, biological,
chemical, legislative, and integrated.

1. Physical (Mechanical) Weed Control:

v Hand Weeding: Manually pulling out weeds using hands or simple tools like hoes.
Effective for small areas and scattered weeds. Labor-intensive.

v Hoeing: Using a hoe to cut off weed seedlings at the soil surface or uproot larger
weeds. Suitable for inter-row weeding.

v Tillage (Cultivation): Using implements like ploughs, harrows, and cultivators to
bury weed seeds and seedlings, disrupt weed growth, and bring weed roots to the
surface to dry out. Effective before planting and between rows. Can disturb soil
structure and lead to erosion if overdone.

v Mulching: Covering the soil surface with organic materials (straw, wood chips,
plastic films) to suppress weed germination by blocking sunlight. Also helps
conserve moisture and regulate soil temperature.

v Burning (Flaming): Using a flame weeder to kill young weed seedlings by exposing
them to high temperatures for a short time. Effective for small weeds. Risk of fire
hazard.

2. Cultural Weed Control:

v Crop Rotation: Alternating different types of crops in a sequence over time. This
disrupts the life cycles of specific weeds that are adapted to certain crops.

v Cover Cropping: Planting non-cash crops (cover crops) between main cropping
seasons to suppress weed growth, improve soil health, and prevent erosion.

v Smother Cropping: Planting fast-growing, dense crops that can outcompete weeds
for resources (e.g., buckwheat, sorghum).



v

Stale Seedbed Technique: Preparing the seedbed well in advance of planting,
allowing weeds to germinate, and then killing them with shallow cultivation or
herbicides before planting the main crop.

Planting Density and Spacing: Using optimal planting density and spacing for the
crop to ensure it can quickly establish a dense canopy that shades out weeds.
Use of Clean Seeds: Planting seeds that are free from weed contamination to
prevent the introduction of new weed species.

Water Management: Proper irrigation can favor crop growth over certain weeds.

3. Biological Weed Control:

Use of Natural Enemies: Introducing or encouraging natural enemies of weeds,
such as insects, fungi, and bacteria, to control their populations. Requires careful
research to ensure the biological control agent does not harm non-target plants.
Examples: using certain insects to control prickly pear cactus.

Grazing Animals: Allowing livestock to graze on weeds in pastures or fallow fields.
Requires careful management to prevent overgrazing of desirable plants.

4. Chemical Weed Control (Herbicides):

Selective Herbicides: Kill specific types of weeds (e.g., broadleaf or narrowleaf)
without harming the crop when applied correctly.

Non-Selective Herbicides: Kill all vegetation they come into contact with.

Used for total weed control before planting or in non-cropped areas.

Contact Herbicides: Kill only the parts of the plant they directly touch. Effective
against annual weeds.

Systemic Herbicides: Are absorbed by the plant and translocated throughout its
tissues, killing the entire plant, including roots and rhizomes. Effective against
perennial weeds.

Pre-emergence Herbicides: Applied to the soil before weed seedlings emerge to
prevent their germination.

Post-emergence Herbicides: Applied to the foliage of actively growing weeds.
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Caution:

Chemical weed control requires careful selection of the appropriate herbicide, correct
application rates, proper timing, and adherence to safety precautions to protect the
environment, human health, and non-target organisms.

5. Legislative Weed Control:

Quarantine Regulations: Laws aimed at preventing the introduction and spread of
noxious weeds into new areas or countries.

Seed Certification Programs: Ensuring that seeds sold are free from noxious weed
seeds.

Weed Control Acts: Laws requiring landowners to control designated noxious
weeds on their property.

Integrated Weed Management (IWM):



A strategy that combines two or more weed control methods to achieve effective
and sustainable weed management while minimizing environmental and economic
risks.

IWM emphasizes prevention, early detection, and the use of multiple tactics to
suppress weed populations below economic threshold levels.

Group Discussion Activity:

Divide into groups, and each group will focus on one or two methods of weed
control.

Research the advantages and disadvantages of the assigned methods, their
effectiveness against different types of weeds, their environmental impact, and
their cost and labor requirements.

Present your findings to the class.
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Image: A montage illustrating different weed control methods: a farmer handweeding, a
tractor cultivating between crop rows, mulch covering the soil, a biological control agent
(e.g., a weed-eating insect), a farmer spraying herbicides with protective gear, and a sign
indicating quarantine regulations for noxious weeds.

Lesson 1.6.10 - 1.6.12: Carrying out Weed Control in a Crop Field

Practical application of weed control methods in a crop field is essential for learning
effective weed management. The choice of method will depend on the specific weeds
present, the crop being grown, the scale of farming, available resources, and
environmental considerations.

Practical Activities:

> Hand Weeding: Practice hand-weeding in a designated area of a school garden or a
nearby farm. Learn the proper techniques for pulling out different types of weeds,
ensuring the removal of roots and rhizomes where necessary.

> Hoeing: Learn how to use a hoe safely and effectively to remove weeds between
rows of crops.

> Mulching: Apply different types of mulch (e.g., straw, grass clippings) around crops
and observe their effectiveness in suppressing weed growth.

> Demonstration of Herbicide Application (Teacher-led): If appropriate and with
strict safety precautions, the teacher can demonstrate the proper use of a knapsack
sprayer for applying herbicides, emphasizing the importance of personal protective
equipment (PPE), correct mixing ratios, and application techniques. Learners should
not handle herbicides directly without proper training and supervision.

> Observation of Other Methods: If possible, observe other weed control methods
being used on a local farm, such as tillage, cover cropping, or biological control.

Safety Precautions during Weed Control Activities:

v Wear appropriate protective clothing (gloves, boots, long sleeves, long trousers).
v Use tools safely and correctly.



v Follow instructions carefully when handling any materials.
v Avoid contact with herbicides. If demonstration is done, maintain a safe distance.
v Wash hands thoroughly after any field activity.

Image: Photographs showing learners engaged in hand-weeding and hoeing in a garden,
applying mulch around vegetable plants, and a teacher demonstrating the safe use of a
knapsack sprayer (with learners observing from a safe distance). Lesson 1.6.13 - 1.6.14:
Economic Importance of Weeds in a Farming Household

While weeds are generally considered detrimental to crop production, they can also have
some economic importance, particularly at the farming household level. It's important to
consider both the negative and potentially positive aspects.
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Negative Economic Impacts of Weeds:

Reduced Crop Yields: Leading to lower income from sales.

Increased Labor Costs: Time and money spent on weeding.

Lowered Crop Quality: Reducing market value.

Increased Input Costs: Expenses on herbicides and machinery for weed control.
Loss of Grazing Land: Weeds can reduce the productivity of pastures.

Health Hazards: Some weeds are poisonous to humans or livestock, or can cause
allergies.

Potential Positive Economic Aspects of Weeds:

Fodder for Livestock: Some weeds can be a source of feed for animals, especially
during dry seasons when pasture is scarce.

Food for Humans: Certain weeds are edible and can supplement household diets
(e.g., some leafy vegetables).

Medicinal Uses: Traditional medicine often utilizes certain weeds for their
therapeutic properties.

Soil Improvement: Some weeds can help improve soil structure or bring up
nutrients from deeper layers.

Source of Income: Weeds can sometimes be harvested and sold for specific
purposes (e.g., some medicinal herbs).

Indicator Plants: The presence of certain weeds can indicate specific soil conditions
(e.g., acidity, alkalinity, nutrient deficiencies).

Class Presentation and Discussion Activity:

Divide into groups and assign each group to research and prepare a presentation on
either the negative or positive economic impacts of weeds on a farming household.
Encourage the use of local examples and experiences.

After the presentations, have a class discussion to explore the complex relationship
between weeds and farming livelihoods. Consider how different farming systems



and socio-economic contexts might influence the perception and management of
weeds.

Image: A collage showing: livestock grazing on weeds, edible weeds being harvested,
medicinal weeds, and a farmer struggling with a heavily weeded field (contrasting the
potential benefits with the more common negative impacts).

Strand: Crop Production Sub-strand: General Crop Harvesting

Lesson 1.7.1: Introduction to Crop Harvesting

Harvesting is the process of gathering mature crops from the field. It is a critical
stage in crop production that directly influences the quantity and quality of the final
produce. Timely and efficient harvesting minimizes losses and ensures maximum
returns for the farmer.
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Importance of Proper Harvesting:

Maximizes Yield: Harvesting at the optimal stage ensures the highest possible
qguantity of usable produce.

Ensures Quality: Harvesting at the right maturity stage guarantees the desired
quality attributes (e.g., flavor, texture, nutritional content, appearance).

Reduces Losses: Timely harvesting prevents losses due to over-ripening, spoilage,
pest and disease damage in the field, and shattering (in cereals).

Facilitates Post-Harvest Handling: Harvesting at the appropriate stage makes
subsequent handling, storage, and processing more efficient.

Optimizes Resource Use: All the efforts and resources invested in crop production
culminate in the harvest. Proper harvesting ensures these investments are realized.

Brainstorming Activity:

Discuss in groups what you think are the signs that indicate a crop is ready for
harvesting. Consider different types of crops you are familiar with.

Image: A photograph showing farmers harvesting mature maize cobs in a field and
another showing workers carefully digging up mature potatoes.



Lesson 1.7.2 - 1.7.3: Factors Determining Harvesting - Timing

The timing of harvest is crucial and depends on several factors related to the crop,
environmental conditions, and market demands.

Factors Influencing Harvesting Time:

>

Crop Maturity Stage: Each crop has a specific stage of physiological maturity when
it reaches its optimal harvestable quality and yield. Harvesting too early or too late
can negatively impact both.

v Physiological Maturity: The stage when the plant part intended for harvest
has reached its full development and maximum dry weight.

v Harvest Maturity: The stage when the crop has reached the desired quality
for its intended use (e.g., fresh consumption, processing, storage). This may or
may not coincide exactly with physiological maturity.

Moisture Content: The moisture content of the harvested produce is critical for
storage and processing. For cereals, harvesting often occurs when the grain has
reached a specific low moisture content to prevent spoilage during storage. For
some fruits and vegetables, higher moisture content is desired for fresh
consumption.

Weather Conditions: Harvesting is ideally done during dry weather to prevent
spoilage, mold growth, and damage to the produce and harvesting equipment. Rain
can also make fields muddy and inaccessible.

Market Demand and Prices: Sometimes, farmers may choose to harvest slightly
earlier or later depending on market prices and demand. Early harvesting might
fetch a higher price but could compromise yield or quality.

Labor Availability: The availability of labor for harvesting can influence the timing,
especially for crops that have a relatively short window of optimal maturity.
Harvesting Method: Manual harvesting allows for more flexibility in timing
compared to mechanized harvesting, which may require a more uniform stage of
maturity across the field.
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> Pest and Disease Incidence: If a crop is under significant pest or disease pressure as

it approaches maturity, earlier harvesting might be necessary to salvage the yield
and prevent further losses.

Digital Resource Activity:

Research the optimal harvesting time and maturity indicators for specific tuber

crops (e.g., potatoes, sweet potatoes, cassava) and cereal crops (e.g., maize, rice,
wheat) grown in your region.

Discussion Activity:

Discuss the challenges farmers face in determining the optimal harvesting time,
considering the various factors

=& e ¥l mentioned above.
Image: Photographs illustrating: mature maize cobs with dry husks, ripe potatoes
ready for digging, a farmer checking the moisture content of grain, and a field being
harvested under rainy conditions.




Lesson 1.7.4 - 1.7.5: Factors Determining Harvesting - Stage of Growth

The specific stage of growth at which a crop is harvested directly impacts its yield, quality,
and intended use. Different crops have distinct maturity indicators.

Maturity Indicators for Different Crop Types:
Cereals (e.g., Maize, Rice, Wheat):

v Visual: Drying and yellowing of leaves and stems, browning of husks or
glumes, hardening of grains, formation of a black layer at the base of the grain
(in maize).
v Physical: Grain moisture content reaching a specific level (varies by crop and
storage method), ease of shelling (maize), grain firmness when pressed.
Tubers (e.g., Potatoes, Sweet Potatoes, Cassava):
v Potatoes: Yellowing and dieback of the foliage, thickening and hardening of
the tuber skin, easy separation of tubers from stolons.
v Sweet Potatoes: Yellowing of lower leaves, reduced latex flow when vines are
cut, skin becomes firm and does not slip easily.
v Cassava: Yellowing and dropping of lower leaves, stem maturity (hardening),
root size and firmness.
Legumes (e.g., Beans, Peas):
v Dry Beans: Pods turn yellow or brown and are dry and brittle, seeds are hard
and have reached their mature color.
v Green Beans/Peas: Pods are still green and fleshy, seeds have reached the
desired size but are not fully mature and dry.
Fruits (e.g., Tomatoes, Mangoes, Bananas): Maturity indicators vary greatly
depending on the fruit type and intended use (fresh market, processing). They can
include changes in color, size, firmness, sugar content, and ease of detachment
from the plant.
Leafy Vegetables (e.g., Spinach, Lettuce): Harvested when leaves have reached the
desired size and tenderness, before bolting (premature flowering).

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

Carrying out Harvesting Practice (Observation):

If possible, visit a farm during harvesting time for tubers or cereals. Observe the
farmers checking for maturity indicators before harvesting. Note the visual and
physical signs they use to determine ripeness.

Image: Close-up photographs showing: mature maize grains with a black layer, potato
tubers with hardened skin, dry bean pods, and ripe tomatoes showing characteristic
color change.

Lesson 1.7.6: Factors Determining Harvesting - Purpose

The intended use of the harvested crop significantly influences the optimal stage of
maturity and therefore the timing of harvest.

Influence of Purpose on Harvesting:



Fresh Market Consumption: Fruits and vegetables intended for immediate
consumption are usually harvested at a stage of full ripeness, with optimal flavor,
texture, and appearance. This stage might be more susceptible to damage during
handling and has a shorter shelf life.

Processing (Canning, Freezing, Drying): Crops intended for processing may be
harvested at a slightly different stage of maturity compared to fresh market. For
example, tomatoes for canning might be harvested when fully red but still firm
enough to withstand processing. Grains for milling need to be sufficiently dry.
Storage: Crops intended for long-term storage are often harvested at a slightly less
mature stage to extend their shelf life and reduce spoilage during storage. For
example, potatoes for storage are harvested when the skin is fully set to prevent
damage and disease.

Seed Production: Crops grown for seed production are harvested when the seeds
have reached full physiological maturity and have the highest viability. This often
involves allowing the crop to dry in the field or after harvesting.

Animal Feed: Forage crops and grains intended for animal feed may be harvested at
different stages depending on the nutritional requirements of the livestock.

Discussion with a Resource Person:

Invite a local farmer or agricultural extension officer to discuss how the intended
use of different crops influences their harvesting practices, including the stage of
maturity and timing.
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Image: Photographs illustrating: ripe tomatoes for the fresh market, green bananas being
harvested for transportation and ripening, mature maize being harvested for storage, and
a field of sorghum is harvested for animal feed.

Lesson 1.7.7 - 1.7.8: Harvesting Process for Tubers (Potatoes)

Harvesting tubers like potatoes requires careful handling to minimize damage and ensure
good quality for consumption or storage.

Pre-Harvest Practices for Potatoes:

Vine Killing (Haulm Destruction): In some cases, especially for ware potatoes, the
potato vines are killed chemically or mechanically a few weeks before harvest. This
helps to:
v Stop tuber growth and allow the skin to set, reducing damage during harvest
and improving storage life.
v Control late blight disease.
v Make harvesting easier by removing the bulky foliage.



Soil Preparation: Ensuring the soil is loose and relatively dry can facilitate easier
digging and reduce tuber damage.

Harvesting Methods for Potatoes:

Manual Digging: Using hand tools like forks or spades to lift the tubers from the
soil. Suitable for small-scale production. Labor-intensive.

Animal-Drawn Implements: Using ploughs or potato diggers pulled by animals to
lift the tubers to the surface for manual collection. More efficient than manual
digging for larger areas.

Mechanical Harvesters: Tractor-mounted harvesters that dig up the tubers,
separate them from the soil and stones, and load them onto trailers in a single
operation. Efficient for large-scale production. Requires significant investment.

Post-Harvest Practices for Potatoes:

Careful Handling: Avoiding dropping or bruising the tubers during collection and
transportation.

Sorting and Grading: Removing damaged, diseased, and undersized tubers.
Grading based on size and quality for different markets.

Curing: Allowing the harvested potatoes to dry in a well-ventilated, shaded area for
a few days. This helps to heal minor injuries, harden the skin, and reduce moisture
content, improving storage life.

Storage: Storing healthy, cured potatoes in a cool, dark, and well-ventilated place at
appropriate temperature and humidity to prevent sprouting, shrinkage, and disease
development.

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

Carrying out Harvesting Practice (Demonstration/Participation):



If possible, demonstrate or allow learners to participate in the manual harvesting of
potatoes from a school garden or a nearby farm. Emphasize the importance of
careful digging to avoid damaging the tubers.

Image: Photographs illustrating: potato vines being killed, manual potato harvesting with
forks, a tractor-mounted potato harvester in operation, sorting and grading of harvested
potatoes, and potatoes being cured in a shaded area.

Lesson 1.7.9 - 1.7.10: Harvesting Process for Cereals (Maize)

Harvesting cereals like maize involves separating the grain from the rest of the plant
and ensuring it is at the appropriate moisture content for storage.

Pre-Harvest Practices for Maize:
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Field Drying: Allowing the maize cobs to dry in the field after reaching physiological
maturity. This reduces the moisture content of the grain.

Stalk Cutting (Optional): In some systems, the maize stalks may be cut and left to dry
further before the cobs are harvested.

Harvesting Methods for Maize:

> Manual Harvesting: Picking the mature maize cobs by hand, either with or without
the husks. Suitable for small-scale production. Labor-intensive.

> Animal-Drawn Shellers (for grain): Using simple hand-operated or animalpowered
shellers to remove the kernels from the cobs after harvesting the cobs manually.

> Mechanical Harvesters (Combine Harvesters): Large machines that cut the maize
stalks, separate the cobs, remove the kernels from the cobs (shelling), clean the
grain, and collect it in a tank, all in a single pass. Efficient for large-scale production.
High investment cost.

Post-Harvest Practices for Maize:

1. Shelling: Removing the kernels from the cobs if harvested with husks. This can be
done manually or mechanically.

2. Drying: Reducing the moisture content of the harvested grain to a safe level for
storage (typically around 13-14% for maize). This can be done by sundrying on mats
or tarpaulins, or using mechanical dryers. Proper drying prevents mold growth,
insect infestation, and spoilage.

3. Cleaning: Removing foreign materials like husks, stalks, and weed seeds from the
harvested grain.

4. Storage: Storing the dried and cleaned grain in clean, dry, and wellventilated
storage structures (e.g., granaries, silos, bags) that protect it from pests, rodents,
and moisture.

Carrying out Harvesting Practice (Demonstration/Participation):



If possible, demonstrate or allow learners to participate in the manual harvesting of
mature maize cobs. If available, demonstrate manual shelling. Discuss the
importance of proper drying and storage.

Image: Photographs illustrating: mature maize cobs drying in the field, manual harvesting
of maize cobs, a manual maize sheller in use, a combine harvester harvesting maize,
maize grain being sun-dried on a mat, and maize being stored in a traditional granary.

Lesson 1.7.11: Importance of the Harvesting Process in Crop Production

v' The harvesting process is the culmination of all the efforts invested in crop
production. Its importance cannot be overstated as it directly determines the

success and profitability of farming.
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Importance of Proper Harvesting:

v’ Determines Final Yield: Timely and efficient harvesting minimizes field losses and
ensures that the maximum amount of produced crop is recovered.

v" Influences Produce Quality: Harvesting at the optimal maturity stage ensures the
desired quality attributes are met, making the produce marketable and acceptable
to consumers or processors.

v' Impacts Storage Potential: Proper harvesting practices, including harvesting at the
right moisture content and minimizing damage, are crucial for ensuring the
harvested produce can be stored effectively without spoilage.

v' Affects Market Value: High-quality, undamaged produce harvested at the right
stage fetches better prices in the market, increasing the farmer's income.

v’ Contributes to Food Security: Efficient harvesting minimizes losses and ensures that
the maximum amount of food is available for consumption.

v’ Reflects on Overall Farm Management: Proper harvesting is a sign of good overall
farm management practices throughout the crop production cycle.

Discussion Activity:

Have a class discussion on the consequences of poor harvesting practices on crop
yield, quality, and the farmer's income. Discuss the importance of paying attention
to the factors that determine harvesting and using appropriate harvesting methods
and post-harvest handling techniques.



STRAND 2: ANIMAL PRODUCTION

Sub-strand: Breeds of Livestock (Cattle, Pigs, Rabbits, Sheep, Goats)

Lesson 2.1.1: Introduction to Livestock Breeds

v' A breed is a specific group of domestic animals having homogeneous appearance
(phenotype), homogeneous behavior, and/or other characteristics that distinguish it
from other animals of the same species.

v’ Breeds are developed through selective breeding to enhance certain desirable traits
for specific purposes, such as meat production, milk production, wool production,
or draft power.

Importance of Understanding Livestock Breeds:

Selecting the Right Breed: Choosing a breed that is well-suited to the local
environment (climate, disease prevalence, available feed resources) and the
intended production system (meat, milk, etc.) is crucial for profitability.

Optimizing Productivity: Different breeds have varying levels of productivity in
terms of growth rate, milk yield, reproductive efficiency, and other economically
important traits.

Crossbreeding: Understanding breed characteristics is essential for effective
crossbreeding programs aimed at combining desirable traits from different breeds.
Conservation of Genetic Resources: Recognizing and conserving indigenous breeds
is important for maintaining genetic diversity and preserving traits that may be
valuable in the future.

Market Preferences: Different markets may have preferences for specific breeds or
the products derived from them.

Field Trip/Resource Observation Activity:

v If possible, visit a local farm or livestock market to observe different breeds of
cattle, pigs, sheep, and goats. Pay attention to their physical characteristics.
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v Alternatively, use photographs, videos, and online resources to observe the
characteristics of various livestock breeds.
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Image: A collage showcasing different breeds of cattle, pigs, rabbits, sheep, and goats,
highlighting their diversity in appearance.

Lesson 2.1.2 - 2.1.3: Breeds of Cattle

Cattle are raised for various purposes, including meat (beef), milk (dairy), and draft
power. Different breeds have been developed to excel in these specific areas.

Common Beef Breeds:

Exotic Breeds:



v Aberdeen Angus: Black, polled (naturally hornless), known for highquality,
well-marbled meat, good temperament, and calving ease.

v Hereford: Red with a white face, belly, and switch, known for hardiness, good
foraging ability, and relatively early maturity.

v Charolais: White or cream-colored, large-framed, known for rapid growth rate
and lean meat production.

v Brahman: Various colors (grey, red, black), humped, large ears, loose skin,
known for heat tolerance, disease resistance, and longevity.
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Indigenous/Zebu Breeds (common in tropical regions):

v East African Zebu: Various subtypes, generally small to medium-sized,
humped, known for adaptability to harsh environments, disease resistance,
and relatively low production potential compared to exotic breeds.

v Boran: Found in East Africa, medium-sized, compact, known for good
mothering ability, heat tolerance, and meat quality.




Common Dairy Breeds:

Exotic Breeds:

o Holstein Friesian: Black and white (or red and white), large-sized, known for
the highest milk production among dairy breeds.

o Jersey: Small-sized, fawn-colored, known for high butterfat content in their
milk and efficiency in milk production per unit of body weight.

o Guernsey: Medium-sized, fawn with white markings, known for high butterfat

and protein content in their milk, and gentle temperament.
Q"’" &
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o Ayrshire: Red and white, medium-sized, known for good milk production and
attractive appearance.

Dual-Purpose Breeds:

Simmental: Red and white (or yellow and white), large-framed, known for good
milk and meat production potential.

Brown Swiss: Various shades of brown, large-framed, known for good milk
production (with high protein) and beef yield.

Sahiwal



Observable Characteristics: Color, size, body shape, presence or absence of horns
(polled), ear size and shape (especially in Zebu breeds), coat type.

Digital/Print Resource Activity:

Research the characteristics, origin, and primary uses of at least three beef breeds
and three dairy breeds of cattle. Prepare a brief report or presentation.
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Image: Separate images of Aberdeen Angus, Hereford, Charolais, Brahman, East African
Zebu, Boran, Holstein Friesian, Jersey, and Simmental cattle, highlighting their distinct
visual characteristics.

Lesson 2.1.4: Breeds of Pigs

Pigs are primarily raised for meat (pork, bacon, ham). Different breeds have been
selected for traits like growth rate, feed efficiency, carcass quality, and litter size.

Common Pig Breeds:

Exotic Breeds:



o Large White (Yorkshire): White, large-bodied, known for high growth rate,
good feed efficiency, large litter size, and good mothering ability. A popular
breed worldwide.

o Landrace: White, long body, drooping ears, known for excellent carcass quality
(lean meat), high fertility, and good milking ability.

o Duroc: Reddish-brown, medium-sized, known for rapid growth rate, good feed

efficiency, and good meat quality (marbling).

o Hampshire: Black with a white belt around the shoulders and front legs,
medium-sized, known for lean meat production and good carcass quality.
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Indigenous Breeds (often adapted to local conditions):
o Tend to be smaller, slower-growing, but often more resilient to local diseases
and environmental challenges. Examples vary greatly by region.

Observable Characteristics: Color, size, body shape (length, thickness), ear type (erect or
drooping), presence of wattles.

Field Trip/Resource Observation Activity:

Observe different pig breeds at a local pig farm or through visual resources.
Note their distinguishing features.
Lesson 2.1.5: Breeds of Rabbits

Rabbits are raised for meat, fur, and as pets. Different breeds have been developed for
these specific purposes.

Common Rabbit Breeds:

Meat Breeds:
o New Zealand White: White, medium to large-sized, known for rapid growth
rate, good feed conversion, and high meat yield.



o California White: White with black ears, nose, feet, and tail, medium to large-
sized, similar to New Zealand White in meat production traits.

| Y/
L

o Chinchilla: Three varieties (Standard, American, Giant), known for their dense,
soft, chinchilla-like fur and also used for meat.
!

Fur Breeds:
o Angora: Several varieties (English, French, Giant, Satin), known for their long,
soft wool that is spun into yarn.
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Pet Breeds (often smaller and with unique appearances):
o Dutch: Distinct color markings (e.g., black and white patches).

o Mini Lop: Drooping ears and compact body.



Observable Characteristics: Size, color, ear type (erect or drooping), fur length and
texture, body shape.

Digital/Print Resource Activity:

Research the characteristics and primary uses of at least two meat rabbit breeds
and two other rabbit breeds (fur or pet).
Lesson 2.1.6 - 2.1.7: Breeds of Sheep

Sheep are raised for meat (lamb, mutton), wool, and milk. Different breeds have been
developed with emphasis on these specific products and their adaptability to various
environments.

Common Meat Sheep Breeds:

Dorset: White face and wool, medium-sized, known for early maturity, good
lambing percentage, and ability to breed out of season.
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.- Suffolk: Black face and legs, white wool, large-sized, known for rapid growth rate
and lean meat production.

- Dorper: White body with a black head (or all white), hair sheep (sheds wool),
known for hardiness, adaptablllty to arid conditions, and good meat production.

Common Wool Sheep Breeds:

- Merino: White, fine wool, known for producing high-quality, soft wool in large
quantities.



- Romney: White, long wool, known for producing strong, lustrous wool suitable for
carpets and outerwear, and adaptability to wet conditions.

Common Dual-Purpose Sheep Breeds:

- Corriedale: White, medium wool, good meat production, known for producing
bulky, medium-fine wool and good growth rate.

Common Dairy Sheep Breeds (less common in some regions):

- East Friesian: White, polled, known for high milk production.
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Observable Characteristics: Color of face and legs, wool type (fine, coarse, hair),
presence or absence of horns, body size and shape.

Field Trip/Resource Observation Activity:

- Observe different sheep breeds at a local farm or through visual resources. Note the
differences in their wool, face color, and body size.

Lesson 2.1.8 - 2.1.9: Breeds of Goats

Goats are versatile livestock raised for meat, milk, and fiber (mohair, cashmere). Different
breeds have been developed for these specific purposes and their adaptability to diverse
environments.

Common Meat Goat Breeds:

- Boer: Usually white with a red head, large-sized, known for rapid growth rate and
high meat yield.



- Kalahari Red: Solid red color, well-muscled, known for heat tolerance and good
meat production.

- Galla: Indigenous to East Africa, various colors, medium-sized, known for
adaptability to arid conditions and meat production.

Common Dairy Goat Breeds:

- Saanen: White or cream-colored, medium to large-sized, known for high milk
production with relatively low butterfat content.
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- Alpine: Various colors and markings, medium to large-sized, known for good milk
production and adaptability to different climates.

”

- Toggenburg: Light brown to mouse-colored with white markings on the face and
legs, medium-sized, known for good milk production with moderate butterfat.

Nubian: Any solid or multi-color, long drooping ears, Roman nose, known for rich,
high-butterfat milk and relatively long lactation.



Common Fiber Goat Breeds:

- Angora: White, produces mohair, a long, lustrous fiber.

- Cashmere: Various colors, produces cashmere, a fine, soft undercoat.
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Observable Characteristics: Color, size, ear type (erect or drooping), horn presence or
absence, hair/fiber type and length, facial profile.

Digital/Print Resource Activity:

Research the characteristics and primary uses of at least one meat goat breed, one
dairy goat breed, and one fiber goat breed.

Lesson 2.1.10: Comparative Productivity from Various Livestock Breeds

Different breeds of livestock exhibit significant variations in their productivity traits.
Understanding these differences is crucial for making informed decisions about breed
selection.

Examples of Comparative Productivity:

Milk Production: Holstein Friesian cattle generally produce significantly more milk
per lactation than Jersey cattle, but Jersey milk has a higher butterfat content.
Indigenous cattle breeds typically have much lower milk yields compared to
specialized dairy breeds.

Meat Production: Beef breeds like Charolais tend to have faster growth rates and
higher lean meat yield compared to traditional dual-purpose breeds. Boer goats are
known for their superior growth rate and carcass quality compared to many
indigenous goat breeds.

Wool/Fiber Production: Merino sheep produce large quantities of fine wool, while
Dorper sheep are hair sheep and do not require shearing. Angora goats produce
valuable mohair.

Reproductive Efficiency: Some breeds are known for higher fertility rates (e.g.,
Landrace pigs, Dorset sheep) or better mothering abilities (e.g., Boran cattle).
Adaptability and Resilience: Indigenous breeds are often more adapted to harsh
local environments, including heat, humidity, and disease challenges, although their
production levels may be lower than specialized exotic breeds under optimal
conditions.



Presentation Activity:

In groups, choose a specific livestock species (cattle, pigs, sheep, or goats) and
research the comparative productivity of two or three different breeds in terms of a
specific trait (e.g., milk yield in cattle, growth rate in pigs, wool production in
sheep). Prepare a short presentation of your findings.

Discussion Activity:

Discuss the factors that influence a farmer's choice of livestock breed, considering
both productivity and other factors like environmental suitability, market demand,
and available resources.

Sub-strand: Animal Handling and Safety

Lesson 2.2.1: Introduction to Animal Handling and Safety

Animal handling refers to the methods and techniques used to interact with and manage
domestic animals. Safe animal handling is crucial for the well-being of both the animals
and the handlers. It involves understanding animal behavior, using appropriate
techniques and equipment, and creating a safe environment.

Importance of Safe Animal Handling:

Animal Welfare: Minimizes stress, injury, and fear in animals. Humane handling
ensures animals are treated with respect and dignity.

Handler Safety: Prevents injuries to farmers, workers, and anyone interacting with
livestock. Animals can be unpredictable, and proper handling techniques reduce the
risk of kicks, bites, crushes, and other accidents.

Improved Productivity: Stressed animals often have reduced productivity (e.g.,
lower milk yield, reduced growth rate). Calm and comfortable animals are more
productive.

Reduced Economic Losses: Injuries to animals can lead to veterinary costs, reduced
market value, and even death. Safe handling minimizes these losses.
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Better Working Environment: Creates a more positive and less stressful
environment for both animals and handlers.

Discussion Activity:

Discuss instances of inhumane animal treatment you may have observed or heard
about in your community. Consider the impact of such treatment on the animals
and the people involved.

Image: A photograph showing a person gently leading a cow with a halter, and another
showing a calm group of sheep in a well-fenced area. Contrasting this with images
depicting poor animal handling practices (e.g., beating an animal).

Lesson 2.2.2 - 2.2.3: Forms of Animal Handling in the Community

Animal handling practices vary widely within communities based on factors such



as the type of animal, the purpose of handling (e.g., feeding, treatment, movement,
breeding), cultural traditions, and available resources.

Common Forms of Animal Handling:

Restraining for Examination or Treatment: Holding an animal in a way that limits its
movement to allow for inspection, vaccination, medication, or other veterinary
procedures. Methods range from simple halters and ropes to specialized crushes
and casting techniques.

Moving Animals: Guiding or driving animals from one place to another, such as
from pasture to housing, or to a market. This can involve herding, leading with
ropes or sticks, or transporting in vehicles.

Feeding and Watering: Interacting with animals during feeding and watering,
ensuring they have access to adequate and appropriate provisions.

Milking: Handling dairy animals during the milking process, which requires specific
techniques to ensure hygiene and efficient milk collection.

Breeding: Managing animals during mating, which may involve physical restraint or
separation of animals.

Harnessing Draught Animals: Fitting and using harnesses on animals like oxen or
donkeys for plowing, pulling carts, or other work.

Castration: Restraining animals for castration, a management practice to control
breeding and influence behavior and meat quality. Different methods exist, some
more humane than others.

Slaughtering: The process of killing animals for meat. Humane slaughtering
methods aim to minimize pain and distress.

Transportation: Moving animals over longer distances, requiring appropriate
vehicles and handling techniques to prevent injury and stress.

Discussion Activity:

In groups, discuss the different ways you have seen various domestic animals
(cattle, goats, sheep, pigs, donkeys, etc.) being handled in your community.
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Consider the purpose of the handling and the methods used. Identify any practices
that appear unsafe or inhumane.

Excursion Activity (Planning):

Plan a visit to a local farm or market to observe different animal handling practices.
Prepare a list of questions to ask the handlers about their methods and safety
precautions.

Image: A series of photographs illustrating various forms of animal handling in a
community setting, such as a farmer vaccinating a goat, herding cattle, milking a cow,
oxen pulling a plow, and animals being transported in a truck.

Lesson 2.2.4 - 2.2.5: Structures for Ensuring Safety in Handling Domestic Animals



Properly designed structures can significantly enhance the safety of both animals and
handlers during various management procedures.

Common Safety Structures:

Fences and Gates: Used to contain animals within designated areas, preventing
escapes and uncontrolled movement. Strong and well-maintained fences are
essential. Gates should be secure and easy to operate.

Cattle Crushes (Head Gates and Squeeze Chutes): Sturdy structures designed to
safely restrain cattle for examination, vaccination, artificial insemination, and other
procedures. Head gates secure the animal's head, while squeeze chutes gently
restrict body movement.

Loading Ramps: Used to safely move animals onto and off vehicles for
transportation, reducing the risk of injury. Ramps should have non-slip surfaces and
appropriate inclines.

Holding Pens and Sorting Areas: Enclosed areas used to temporarily hold animals
before, during, or after handling. Proper design allows for efficient sorting and
reduces stress.

Milking Parlors: Specialized structures designed for efficient and hygienic milking of
dairy animals, providing safety for both the animals and the milkers.

Shearing Sheds: Structures designed to safely restrain sheep during shearing, often
with specialized flooring and handling systems.

Pig Restraining Devices: Various crates and chutes designed to hold pigs securely
for procedures like vaccination or castration.

Rabbit Hutches and Cages: Secure enclosures that prevent escapes and protect
rabbits from predators and harsh weather. Designed for easy access for feeding and
handling.

Digital Observation Activity:
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Use digital devices to research and observe different types of structures used for
safe animal handling (e.g., cattle crushes, loading ramps, milking parlors). Pay
attention to their design features and how they contribute to safety.

Sketching Activity:

Sketch diagrams of one or two safety structures used for handling a specific type of
animal (e.g., a cattle crush or a sheep shearing shed), labeling the key parts and
explaining their functions in ensuring safety.
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Image: Photographs and diagrams of various animal handling safety structures, such as a
well-built cattle crush with a head gate, a loading ramp with side rails, a modern milking
parlor, and secure fencing around a pasture.



Lesson 2.2.6 - 2.2.7: Tools and Equipment for Safe Animal Handling

Using the right tools and equipment can make animal handling safer and more efficient
for both the animals and the handlers.
Common Safety Tools and Equipment:

Halters: Used to lead and restrain cattle and horses by applying pressure to specific
points on their head. Should fit properly and be used correctly.

Restraining Ropes: Strong ropes used to tie or secure animals for short periods,
often in conjunction with halters or other restraints. Proper knot tying is essential.
Bull Rings and Lead Sticks: Bull rings are inserted into the nose of bulls to allow for
better control when leading or restraining them with a lead stick. Requires careful
and humane application.

Herding Sticks and Canes: Used to guide and direct animals (e.g., cattle, sheep,
pigs) by tapping or creating a visual barrier. Should not be used for hitting or causing
pain.

Gloves: Provide protection for handlers' hands from scratches, bites, and diseases.
Leather or heavy-duty gloves are often used.

Protective Boots: Protect handlers' feet from being stepped on and provide better
grip in slippery conditions.

Overalls or Protective Clothing: Help to keep handlers clean and protect their skin
from injury or disease transmission.

Ear Tags and Applicators: Used for animal identification, allowing handlers to keep
track of individual animals and their records safely.

Syringes and Needles with Safety Features: For administering injections, safety
needles help prevent accidental needle-stick injuries to handlers.
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Practical Activity (Demonstration and Use):

Under the guidance of your teacher or a farm expert, learn how to properly use
tools like a halter and a restraining rope on a cooperative animal (if available and
safe). Emphasize the correct techniques and safety precautions.
Observe demonstrations of other safety tools and equipment, such as a bull ring
and lead stick (without necessarily applying it to an animal).

Discussion Activity:

Discuss the importance of using the right tool for the job and the potential dangers
of using inappropriate or damaged equipment when handling animals.
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Image: Photographs of various animal handling tools and equipment, such as different
types of halters, restraining ropes with secure knots, a bull ring and lead stick being used
correctly, and a handler wearing protective gloves and boots.

Lesson 2.2.8: Ensuring Safety of Persons Handling Domestic Animals

Protecting handlers from injury is paramount in animal management.
Understanding animal behavior and using safe handling techniques are crucial.



Ways to Ensure Handler Safety:

Understanding Animal Behavior: Learn to recognize signs of stress, fear, aggression,
or pain in different animal species. Avoid sudden movements or loud noises that
can startle animals.

Using Restraint Properly: Employ appropriate restraint methods and equipment to
control animal movement safely during procedures. Ensure the restraint is not
causing undue stress or injury to the animal.

Maintaining a Safe Distance: Be aware of an animal's "flight zone" and avoid
entering it unnecessarily. Use tools like herding sticks or lead ropes to guide animals
from a safe distance.

Working in Teams: When handling large or potentially dangerous animals, work in
pairs or teams to provide assistance and ensure safety.

Proper Positioning: Position yourself in a way that minimizes the risk of being
kicked, bitten, or crushed. Avoid getting trapped in confined spaces with animals.
Wearing Protective Gear: Use appropriate personal protective equipment (gloves,
boots, overalls) to prevent injuries and disease transmission.

Good Communication: Communicate clearly with colleagues when working with
animals to ensure everyone is aware of the plan and potential risks.

Calm and Confident Approach: Handle animals in a calm, firm, and confident
manner. Nervousness can make animals anxious and unpredictable.

Knowing Escape Routes: Always be aware of potential escape routes in case an
animal becomes agitated or gets loose.

Hygiene Practices: Practice good hygiene after handling animals to prevent the
spread of zoonotic diseases (diseases that can be transmitted from animals to
humans).

Discussion Activity:

Discuss specific scenarios where handlers might be at risk when working with
different types of domestic animals and brainstorm ways to mitigate those risks
using the safety measures discussed.
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Role-Playing Activity:

Role-play different animal handling scenarios, focusing on demonstrating safe
techniques and communication between handlers.

Lesson 2.2.9: Promoting Safety of Domestic Animals in the Community

Promoting animal safety extends beyond individual farms to the wider community. It
involves raising awareness about humane treatment and safe handling practices.

Ways to Promote Animal Safety in the Community:

v

Education and Awareness Programs: Conducting workshops, seminars, and
community outreach programs to educate animal owners and the public about
humane handling, responsible animal ownership, and the importance of animal
welfare.

Demonstrations of Safe Handling Techniques: Organizing demonstrations at
agricultural shows or community events to showcase proper animal handling
methods.

Advocacy for Animal Welfare Legislation: Supporting and promoting laws and
regulations that protect domestic animals from cruelty and ensure their humane
treatment.

Reporting Cruelty and Neglect: Encouraging community members to report
instances of animal cruelty or neglect to the appropriate authorities.

Supporting Animal Welfare Organizations: Contributing to and volunteering with
organizations dedicated to the rescue, care, and protection of domestic animals.
Promoting Proper Housing and Transportation: Educating animal owners about
providing safe and appropriate housing and using humane methods for transporting
animals.

Responsible Breeding Practices: Encouraging responsible breeding to avoid
overpopulation and the suffering of unwanted animals.

Humane Slaughter Practices: Advocating for and promoting humane methods of
slaughtering animals for food.



v Community Initiatives: Participating in or initiating community projects aimed at
improving animal welfare, such as providing shelter for stray animals or organizing
vaccination campaigns.

Excursion Follow-up Activity:

Based on your observations during the farm visit, prepare a presentation outlining
suggestions on how animal safety could be enhanced in your community. Consider
the handling practices you observed and propose more humane and safer
alternatives where necessary.

Action Planning Activity:

In groups, brainstorm a small community-based project that aims to promote the
safety and welfare of domestic animals (e.g., organizing an awareness campaign,
cleaning up a local animal shelter, advocating for better animal handling practices at
a local market).

Sub-strand: General Animal Health
Lesson 2.3.1: Introduction to Animal Health in Livestock Production

Animal health refers to the state of well-being of an animal, encompassing its physical,
mental, and social aspects. Maintaining good animal health is fundamental to successful
and profitable livestock production. Healthy animals are productive, efficient, and
contribute positively to the farm's economy.

What is Animal Health?

A state where an animal's body functions normally and efficiently.
Freedom from disease, injury, and discomfort.
The ability of an animal to cope with its environment.
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Importance of Animal Health in Livestock Production:

v

Increased Productivity: Healthy animals grow faster, produce more milk, lay more
eggs, and have better reproductive performance.

Improved Quality of Products: Animals free from disease yield higher quality meat,
milk, eggs, and other products.

Reduced Losses: Maintaining animal health minimizes losses due to mortality
(death), morbidity (sickness), and condemnation of products.

Efficient Resource Utilization: Healthy animals utilize feed and other resources
more efficiently, leading to better returns on investment.

Enhanced Animal Welfare: Good health ensures the well-being and comfort of the
animals, which is an ethical responsibility.

Reduced Veterinary Costs: Preventative health measures can significantly lower the
expenses associated with treating sick animals.

Prevention of Zoonotic Diseases: Maintaining animal health helps prevent the
transmission of diseases from animals to humans (zoonoses), protecting public
health.

Improved Farm Sustainability: Healthy and productive livestock contribute to a
more sustainable and resilient farming system.

Digital Resource Activity:

Use digital devices to research and list at least five specific benefits of maintaining
good animal health in different types of livestock (e.g., cattle, poultry, pigs).

Discussion Activity:

Discuss why a sick animal is a liability to a livestock farmer. Consider the various
economic and ethical implications.



Lesson 2.3.2 - 2.3.4: Identifying Signs of lll Health in Livestock Production

(General) Content:

Early detection of ill health in livestock is crucial for timely intervention and preventing
the spread of diseases. Farmers and handlers should be observant and familiar with the
normal behavior and appearance of their animals.

General Signs of Ill Health in Livestock:

Changes in Appetite and Water Intake: Reduced or complete loss of appetite
(anorexia), decreased or increased water consumption.

Lethargy and Weakness: Reduced activity levels, depression, reluctance to move,
weakness, or inability to stand.

Abnormal Behavior: Isolation from the herd, restlessness, aggression, excessive
vocalization, or other unusual behaviors.

Changes in Body Temperature: Fever (elevated temperature) or hypothermia
(lowered temperature).

Abnormal Respiration: Difficulty breathing (dyspnea), rapid breathing (tachypnea),
coughing, sneezing, or nasal discharge.

Changes in Feces and Urine: Diarrhea (loose or watery stool), constipation
(difficulty passing stool), abnormal color or odor of feces or urine, straining to
urinate, or reduced urine output.

Abnormal Body Condition: Sudden weight loss or gain, rough hair coat, dull eyes.
Swelling or Inflammation: Localized swelling in joints, limbs, or other body parts.
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Skin Abnormalities: Rashes, lesions, hair loss, itching, or presence of external
parasites (ticks, lice, fleas).

Abnormal Posture or Gait: Lameness, stiffness, reluctance to bear weight on a limb,
unusual stance.

Changes in Production: Sudden drop in milk yield, reduced egg production, or poor
growth rate.

Discharges: Abnormal discharge from the eyes, nose, mouth, or reproductive
organs.

Vomiting or Regurgitation: Especially in animals that do not normally vomit (e.g.,
horses).

Species-Specific Signs:

Be aware that some signs of ill health can be specific to certain animal species. For
example, bloat is common in ruminants (cattle, sheep, goats), while tail biting can
be an issue in pigs.

Resource Person Discussion:

Invite a veterinarian or experienced livestock farmer to discuss common signs of ill
health they observe in different types of livestock in your area. Ask about early
indicators that farmers should be particularly vigilant about.

Observation Activity:



Observe a healthy herd of livestock (e.g., cattle, goats, poultry) if available. Note
their normal behavior, posture, and appearance. This will help you recognize
deviations that may indicate ill health.
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Image: A series of photographs illustrating various signs of ill health in livestock, such as a
lethargic animal lying down, an animal with diarrhea, a cow with a swollen joint, and
poultry with ruffled feathers.

Lesson 2.3.5 - 2.3.7: Identifying Signs of lll Health in Specific Livestock

Building on the general signs, this lesson focuses on specific indicators of ill health in
common livestock species.

Signs of Ill Health in Cattle:

Loss of cud chewing (in ruminants).

Bloat (swelling of the abdomen, especially the left side).
Abnormal milk (e.g., clots, discoloration, reduced quantity).
Lameness or reluctance to move.

Nasal or ocular discharge.

Persistent coughing.

Rough hair coat and sunken eyes (indicating dehydration).
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Signs of Ill Health in Pigs:

Tail biting or ear biting in groups.

Skin lesions or discoloration.

Labored breathing or coughing.
Diarrhea or vomiting.

Tremors or incoordination.

Swollen joints.

Reduced feed intake and slow growth.

Signs of lll Health in Poultry (Chickens, Ducks, etc.):

Ruffled feathers and dull appearance.

Reduced egg production or abnormal eggs.

Loss of appetite and weight loss.

Diarrhea (often watery or discolored).

Nasal discharge or sneezing.

Swollen head or face.

Lameness or reluctance to move. Bl Sudden death in multiple birds.

Signs of lll Health in Sheep and Goats:

Loss of appetite and weight loss (often rapid).
Diarrhea or constipation.
Bloat.
Coughing or nasal discharge.
Lameness.
Rough or matted fleece/hair coat.
Pale mucous membranes (indicating anemia, often due to parasites).
Grinding teeth (sign of pain or discomfort).
Observation Activity:

If possible, observe different types of livestock and try to identify specific signs of
good health and any potential signs of ill health based on the indicators discussed.



Case Study Analysis:

Present learners with short case studies describing animals exhibiting certain signs.
Ask them to identify the potential signs of ill health and suggest possible underlying
issues (without requiring a specific diagnosis).

Lesson 2.3.8 - 2.3.10: General Preventative and Control Measures of Ill Health in
Livestock Production

Preventing diseases and maintaining good health in livestock is more costeffective and
beneficial than treating sick animals. Implementing sound management practices is key.

General Preventative Measures:

Good Nutrition: Providing a balanced and adequate diet appropriate for the
animal's age, species, and production stage. Ensure access to clean and fresh water
at all times.

Proper Housing and Sanitation: Providing clean, dry, well-ventilated, and
adequately spaced housing. Regular cleaning and disinfection of housing and
equipment are essential to minimize pathogen buildup.

Biosecurity Measures: Implementing practices to prevent the introduction and
spread of diseases onto the farm. This includes controlling access to the farm,
guarantining new animals, and practicing good hygiene.

Vaccination Programs: Vaccinating animals against common and economically
important diseases prevalent in the area. Follow recommended vaccination
schedules.

Parasite Control: Implementing regular deworming and external parasite control
programs. Rotate anthelmintics to prevent resistance. Maintain clean pastures and
housing.

Stress Management: Minimizing stress factors such as overcrowding, poor
handling, extreme temperatures, and sudden changes in routine.

Regular Health Checks: Observing animals daily for any early signs of ill health.
Promptly isolate and examine any sick animals.
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Proper Waste Management: Efficiently disposing of manure and other farm waste
to prevent the spread of pathogens and control pests.

Quarantine of Sick Animals: Isolating sick animals from the healthy herd to prevent
the spread of contagious diseases.

Record Keeping: Maintaining accurate records of animal health, vaccinations,
treatments, and mortalities. This helps in identifying trends and managing health
effectively.

General Control Measures (When lll Health Occurs):

v

Early Detection and Diagnosis: Promptly identifying sick animals and seeking
professional veterinary diagnosis.

Isolation and Treatment: Isolating sick animals and providing appropriate treatment
as prescribed by a veterinarian.

Biosecurity Enhancement: Implementing stricter biosecurity measures to prevent
further spread of the disease.

Proper Disposal of Dead Animals: Disposing of carcasses safely (e.g., burning,
burying deeply) to prevent disease transmission.

Cleaning and Disinfection: Thoroughly cleaning and disinfecting the affected areas
and equipment.

Vector Control: Implementing measures to control disease-carrying vectors such as
mosquitoes, ticks, and flies.

Mass Treatment or Prophylaxis: In case of an outbreak, the veterinarian may
recommend mass treatment or prophylactic (preventative) treatment of the entire
herd/flock.

Discussion Activity:

Discuss the importance of a proactive approach to animal health through
preventative measures. Compare the costs and benefits of prevention versus
treatment of diseases.



Proposing Measures Activity:

In groups, choose a common livestock disease in your area and propose specific
preventative and control measures that a farmer can implement.

Lesson 2.3.11 - 2.3.12: Adopting Practices that Maintain Animal Health

This lesson focuses on the practical application of animal health management principles.

Practicing Animal Health Maintenance:

Daily Observation: Make it a routine to observe animals for any changes in
behavior, appearance, or production.

Providing Clean Water and Feed: Ensure animals have constant access to fresh,
clean water and appropriate feed.

Maintaining Clean Housing: Regularly clean and disinfect animal pens, houses, and
feeding/watering equipment.

Implementing Basic Biosecurity: Practice handwashing after handling animals,
control visitors to animal areas, and use clean equipment.

Assisting with Health Procedures: Under the guidance of a teacher or farm expert,
participate in basic health maintenance practices like cleaning wounds or
administering oral medications (if safe and appropriate).

Application in School Animal Rearing (If Applicable):

If your school has livestock (e.g., poultry, rabbits), actively participate in
implementing the animal health practices learned. This may involve cleaning the
housing, providing feed and water, observing the animals for signs of health, and
assisting with basic health checks under supervision.

Reflection Activity:

Reflect on the animal health practices you have learned and discuss how these
practices can contribute to the overall success and sustainability of livestock
farming.
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Developing a Health Plan:

In groups, develop a simple animal health plan for a specific type of livestock (e.g., a
small poultry flock or a few rabbits). Include key preventative measures, signs of
common illnesses to watch for, and basic steps to take if an animal becomes sick.

Sub-strand: Bee Keeping Number of Lessons:
Lesson 2.3.1: Introduction to Bee Keeping and Apiary Siting

Bee keeping (apiculture) is the practice of maintaining bee colonies, commonly in man-
made hives, for the purpose of obtaining honey, beeswax, pollen, propolis, royal jelly, and
for pollination services. The success of bee keeping largely depends on the proper siting
of the apiary (bee yard).

Importance of Bee Keeping:

v Honey Production: A valuable and nutritious food product.

v Beeswax Production: Used in candles, cosmetics, and various industrial
applications.

v Pollination Services: Bees are crucial pollinators for many agricultural crops and
wild plants, contributing significantly to food security and biodiversity.

v Other Bee Products: Pollen, propolis, and royal jelly have nutritional and medicinal
properties.

v Income Generation: Bee keeping can be a profitable agricultural enterprise.
Environmental Benefits: Promoting pollination and biodiversity.

Factors to Consider in Siting an Apiary:

v Availability of Forage (Food Sources): The apiary should be located within a
reasonable flying distance (approximately 2-3 km radius) of diverse nectar and
pollen-producing plants (flowers, trees, shrubs). Consider the flowering seasons of
these plants to ensure a continuous food supply throughout the year.



v Water Source: Bees need a constant supply of clean water for drinking, regulating
hive temperature, and preparing brood food. A natural source like a stream or a
pond nearby is ideal, or a clean water source should be provided.

v Shelter from Wind: Strong winds can disrupt bee flight, cool the hive excessively in
winter, and even topple hives. A sheltered location, possibly near a natural
windbreak (trees, hedges) or a constructed one, is preferable.

v Sunlight: The hive should receive morning sunlight to help warm it up and stimulate
bee activity early in the day. However, excessive afternoon sun, especially in hot
climates, can overheat the hive, so partial shade may be beneficial.

v Accessibility: The apiary should be easily accessible for management practices
(inspections, feeding, honey harvesting) and transportation of equipment and
honey. Consider vehicle access if the apiary is far from the homestead.

v Security: The apiary should be in a relatively secure location, protected from theft,
vandalism, and disturbance by humans and livestock. Fencing may be necessary.

v Proximity to Human and Animal Habitation: While bees generally do not sting
unless provoked, it's wise to locate the apiary at a safe distance from homes,
schools, livestock grazing areas, and public pathways to minimize the risk of
accidental stings. Consider the temperament of the bee species being kept.

v Drainage: The apiary site should be well-drained to prevent waterlogging, which
can damage hives and create damp conditions favorable for diseases.

v Prevailing Winds: If possible, orient the hive entrances away from the prevailing
strong winds.

v Slope and Terrain: A gently sloping terrain can aid drainage. Avoid low-lying areas
prone to flooding.

v Vegetation Around the Apiary: While forage is important, avoid dense, overgrown
vegetation directly around the hives, as it can hinder bee flight and management.

Discussion Activity:

Discuss the importance of each of the factors mentioned above in ensuring the
success of bee keeping. Consider the potential negative impacts of ignoring these
factors.
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Digital/Print Resource Activity:

- Use digital devices or print resources to research ideal apiary locations in different
geographical and climatic regions. Note any specific considerations for your local
area.

Image: A photograph of a well-sited apiary with hives placed in a sunny but partially
shaded location, near flowering plants and a water source, and protected from strong
winds.

Lesson 2.3.2 - 2.3.3: Stocking a Hive

Stocking a hive involves introducing a bee colony into a prepared hive. There are several
ways to obtain bees for a new hive.

Methods of Stocking a Hive:

v Capturing a Swarm: A swarm is a natural process where a large group of bees,
including the old queen, leaves an established colony to form a new one. Swarms
can be captured using a swarm net or a bait hive (an empty hive with old comb or
swarm lure). This method is often free but requires being in the right place at the
right time and knowing how to handle swarms safely.



v Purchasing a Nucleus Colony (Nuc): A nuc is a small, established bee colony
containing a young queen, several frames of bees (workers, drones, and
brood), honey, and pollen. Purchasing a nuc provides a strong start for a new hive
and is a reliable method.

v Purchasing a Queen and Package Bees: A package bee is a screened box containing
a queen (usually in a separate cage) and several pounds of worker bees. This
method is less expensive than a nuc but requires the bees to build comb and
establish themselves in the new hive, which can take time.

v Splitting an Existing Colony: If you already have a healthy and strong bee colony,
you can create a new colony by splitting it. This involves carefully dividing the bees,
brood, and honey stores into two or more hives and ensuring each new colony has
a queen (either by transferring the old queen or allowing them to raise a new one).
This method requires experience and careful management to ensure the survival of
both colonies.

The Process of Stocking a Hive (General Steps):

1. Prepare the Hive: Ensure the hive (e.g., Langstroth hive with frames and
foundation) is assembled and placed in the chosen apiary location. Consider using a
hive stand to keep it off the ground.

2. Obtain the Bees: Choose a method for acquiring bees (swarm capture, nuc
purchase, package bees, or splitting).

3. Introducing the Bees:
> Swarm: Gently shake or brush the captured swarm into the entrance of the
prepared hive.
> Nuc: Carefully transfer the frames from the nuc box into the new hive body,
maintaining the order of the frames as much as possible. Ensure the queen is
safely transferred.
> Package Bees:
v Gently smoke the package to calm the bees.
v Remove the feeder can and the queen cage.
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v Hang the queen cage (with the candy plug facing upwards) between two
frames inside the hive.
v Shake the worker bees from the package into the hive over the frames.
v Replace the hive cover and provide sugar syrup as feed.
> Split: Carefully transfer frames with bees, brood, and honey into the new hive,
ensuring the queen is in one of the hives or allowing the queenless hive to
raise a new queen. Provide feed if necessary.

4. Feeding: Newly established colonies, especially those started with package bees or
splits, often need supplemental feeding with sugar syrup to help them build comb
and raise brood.

5. Monitoring: Regularly inspect the new colony to ensure the queen has been
released (if using package bees), the bees are building comb, and the colony is
developing well.

Class Plenary Activity:

After researching the different methods of stocking a hive, each learner should
describe one method to the class in a plenary session, explaining the steps involved
and the advantages and disadvantages of that method.

Pockaures fromn ragler

Nivetr frames from plate Sreant ivinggage, oblees
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Image: lllustrations or photographs showing: capturing a bee swarm, a nucleus colony
box, a package of bees with a queen cage, the process of transferring frames from a nuc
to a new hive, and shaking package bees into a hive.

Lesson 2.3.4 - 2.3.6: Safe Apiary Management Practices

Safe apiary management involves regular inspections and maintenance of the hives and
the surrounding apiary while minimizing the risk of stings to the beekeeper and
disturbance to the bees.

Essential Apiary Management Practices:

+ Regular Hive Inspections: Periodically (e.g., every 1-2 weeks during the active
season) inspect the hives to assess the colony's health, queen presence, brood
development, honey stores, and presence of pests or diseases.

+ Hive Maintenance: Ensure the hives are in good condition, with no leaks or damage.
Keep the apiary clean and free of debris. Maintain vegetation around the hives to a
manageable level.

+ Feeding (as needed): Provide supplemental feeding (sugar syrup or pollen
substitutes) when natural forage is scarce or for newly established colonies.

+ Swarm Control: Implement measures to prevent excessive swarming, such as
providing adequate space for the colony to expand, removing queen cells, or
performing artificial swarms.

+ Pest and Disease Management: Monitor for common bee pests (e.g., Varroa mites,
small hive beetles) and diseases (e.g., American foulbrood, European foulbrood)
and implement appropriate control measures if necessary, following best practices
and regulations.

+ Honey Harvesting: Harvest honey when the frames are mostly capped and the
honey has the appropriate moisture content. Use safe and hygienic harvesting
techniques.

+ Queen Management: Monitor the queen's health and productivity. Consider
requeening (replacing the old queen with a new one) if the colony is weak or
unproductive.
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+ Winter Preparation (in cold climates): Prepare the hives for winter by ensuring

adequate honey stores, providing insulation, and protecting from wind and
moisture.

Safety Precautions for Apiary Management:

v

Wear Protective Clothing: Always wear appropriate protective gear, including a bee
suit or jacket with a veil, gloves, and sturdy footwear, to minimize the risk of stings.
Use a Bee Smoker: A smoker produces cool smoke that calms the bees and reduces
their defensive behavior during hive inspections. Use dry, natural fuel for the
smoker.

Move Slowly and Gently: Avoid sudden movements or loud noises around the
hives, as these canAgitate the bees.

Work from the Side or Rear of the Hive: Avoid standing directly in front of the hive
entrance, as this can obstruct bee flight and be perceived as a threat.

Use Hive Tools Carefully: Hive tools are used to separate hive bodies and frames
that are often stuck together with propolis. Use them gently to avoid crushing bees.
Avoid Strong Scents: Bees can be sensitive to strong perfumes, colognes, or scented
soaps. Avoid using these when working with bees.

Be Aware of Allergies: Know if you or anyone assisting you is allergic to bee stings
and have an epinephrine auto-injector (EpiPen) readily available if so.

Have Water Nearby: In case of multiple stings, having water available can help wash
away venom.

Stay Calm: If stung, remain calm and move away from the hive slowly.

Scrap the stinger out quickly to reduce the amount of venom injected.

Inform Others: Let someone know where you will be working with bees and when
you expect to be finished.

Resource Person Deliberation and Guided Practice:

>

Invite an experienced beekeeper to discuss safe apiary management practices and
demonstrate techniques like using a smoker, opening a hive, inspecting frames, and
wearing protective gear.



>

Participate in a guided, hands-on session (if possible and safe) of basic apiary
management practices using an established hive under the direct supervision of the
resource person.

Lesson 2.3.7 - 2.3.8: Demonstrating Honey Harvesting Process

Honey harvesting is the process of removing honey-filled frames from the hive and
extracting the honey. It should be done carefully to minimize stress to the bees and
maintain the quality of the honey.

Honey Harvesting Process (Role-Play with Empty Hive/Model):

1.

Determine Honey Readiness: Honey frames are typically ready for harvest when
most of the cells are capped with beeswax. Use a hive tool to uncap a few cells and
check the moisture content if possible (ideally below 18%).

. Prepare for Harvest: Wear full protective gear. Have a bee smoker ready. Prepare a

clean honey harvesting area away from the apiary. Gather necessary equipment:
uncapping knife (heated or cold), uncapping fork, honey extractor (manual or
electric), buckets with honey gates, and filters.

Remove Honey Frames from the Hive: Gently smoke the hive to calm the bees.
Remove the honey supers (hive boxes containing honey frames) one by one. Use a
bee brush or gently shake bees off the frames back into the hive. Avoid crushing
bees.

. Uncapping the Honeycomb: Use a heated uncapping knife or an uncapping fork to

carefully remove the beeswax cappings from both sides of the honeyfilled frames
over an uncapping tray or bucket.

. Extracting the Honey: Place the uncapped frames into the honey extractor. Spin the

extractor according to the manufacturer's instructions. The centrifugal force will
extract the honey from the combs.

. Filtering the Honey: Once extracted, drain the honey through a filter (e.g.,

cheesecloth, nylon strainer) into clean buckets to remove any beeswax particles or
other debris.
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7. Settling the Honey: Allow the filtered honey to settle in the buckets for a day or
two. This allows any remaining air bubbles and fine particles to rise to the surface,
where they can be skimmed off.

8. Bottling and Storage: Carefully pour the settled honey into clean, dry jars or
containers for storage and sale. Store honey in a cool, dry place.

9. Returning Empty Frames: After harvesting, the empty honey frames can be
returned to the hive for the bees to refill.

Role-Play Activity:

Using an empty hive or a model of a hive, role-play the steps of the honey
harvesting process. Learners can take on different roles (beekeeper, assistant) and
practice the actions involved, such as using a smoker, removing frames, simulating
uncapping, and describing the extraction and filtering stages. Emphasize safety and
hygiene during the role-play.

Discussion Activity:

Discuss the importance of harvesting honey at the right time and using proper
techniques to ensure honey quality and minimize stress to the bees.

Sub-strand: Animal Rearing Project

Lesson 2.4.1 - 2.4.2: Brainstorming and Selecting an Animal Rearing Project

Initiating an animal rearing project requires careful consideration of various factors to
ensure its feasibility and success. This involves brainstorming potential projects and
selecting one that aligns with available resources, interests, and learning objectives.

Factors to Consider When Selecting an Animal Rearing Project:

> Personal Interest: Choose an animal you are genuinely interested in and willing to
learn about and care for.
> Available Resources: Assess the resources you have access to, including:



v Land/Space: The area required for housing and managing the chosen animal.
v Capital: The money available for initial investment (purchasing animals,
housing, equipment, feed) and operating costs.
v Labor: The time and effort required for daily care, feeding, cleaning, and other
management practices.
v Water: A reliable source of clean water for the animals.
v Feed Resources: Availability and cost of appropriate feed. Can you grow some
feed yourself?
v Skills and Knowledge: Your current knowledge about the chosen animal and
your willingness to learn more.
> Market Potential: Consider the potential market for the animal products (meat,
milk, eggs, etc.) or the animals themselves if you plan to sell them.
> Environmental Factors: The suitability of the local climate for the chosen animal
breed.
> Regulations and Permits: Any local regulations or permits required for rearing the
selected animal.
> Learning Objectives: How well the project aligns with the learning outcomes of this
sub-strand.
> Project Duration: Consider the time frame for the project and the life cycle of the
chosen animal.

Possible Animal Rearing Projects (Examples):

Mammals: Rabbits (for meat and/or fur), Guinea pigs (for meat or as pets), Dairy
goats (for milk), Meat goats (for meat), Pigs (for meat).

Birds: Chickens (for meat and/or eggs), Quails (for meat and/or eggs), Ducks (for
meat and/or eggs).

Insects: Poultry black soldier fly larvae (for animal feed and compost), Mealworms
(for animal feed), Honey bees (for honey and other products - covered in the
previous sub-strand, so consider a different insect for this project).
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Brainstorming Activity:

In groups, brainstorm a list of potential animal rearing projects that could be
feasible within your school or local community, considering the factors above.

Selection Activity:

Each learner (or group) should select one animal rearing project to focus on for the
remainder of this sub-strand. Justify your choice based on the factors discussed.

Lesson 2.4.3 - 2.4.5: Developing a Project Plan

A well-structured project plan is essential for guiding the animal rearing project and
ensuring its successful implementation. It outlines the objectives, activities, resources,
and timelines.

Components of a Project Plan:

v

Project Title: A clear and concise title for your animal rearing project (e.g., "The
School Rabbit Meat Production Project").
Introduction/Background: Briefly explain why you chose this particular animal and
the potential benefits of the project.
Project Objectives: Clearly state what you aim to achieve with this project (e.g., "To
successfully rear 10 rabbits for meat production within a 3-month period").
Objectives should be SMART (Specific, Measurable, Achievable, Relevant, Time-
bound).
Project Activities: List the specific tasks that need to be carried out to achieve the
objectives, in a logical sequence (e.g., constructing rabbit hutches, purchasing
rabbits, daily feeding, cleaning, monitoring growth, harvesting).
Resources Required: Detail all the resources needed for each activity, including:

+ Animals: Breed, number, source, cost.

+ Housing: Type of structure, materials, dimensions, cost.

+ Equipment: Feeders, drinkers, cleaning tools, etc., cost.

+ Feed: Type, quantity, source, cost.



+ Water: Source and cost (if any).

+ Labor: Who will be responsible for each task and the time required.

+ Health Management: Vaccines, medications (if anticipated), veterinary costs
(budgeted amount).

+ Marketing (if applicable): How you plan to utilize or sell the animal products or
animals.

v Timeline/Work Schedule: A schedule outlining when each activity will be carried
out (e.g., using a Gantt chart or a simple table with start and end dates for each
task).

v Monitoring and Evaluation Plan: How you will track the progress of the project and
evaluate its success (e.g., regular weighing of animals, recording feed consumption,
tracking expenses and income).

v Potential Challenges and Mitigation Strategies: Identify potential problems that
might arise (e.g., disease outbreaks, feed shortages) and suggest how you plan to
address them.

Project Template Activity:

Your teacher will provide a project template (a structured format) to guide you in
developing your animal rearing project plan. Work individually or in small groups
based on your chosen animal.

Developing Project Details Activity:

Based on your chosen animal, research the specific requirements for housing,
feeding, and general management. Use digital and print resources.

Lesson 2.4.6 - 2.4.8: Preparing a Project Budget

A budget is a financial plan that outlines the estimated income and expenses for the
animal rearing project. It is crucial for managing finances effectively and determining the
project's financial viability.
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Components of a Project Budget:

1. Start-up Costs (Initial Investment): One-time expenses incurred at the beginning of
the project.
v Purchase of animals.
v Construction or purchase of housing.
v Purchase of equipment (feeders, drinkers, etc.). @ Initial veterinary costs (if
any).
2. Operating Costs (Recurrent Expenses): Ongoing expenses incurred throughout the
project duration.
v Feed costs.
v Water costs (if any).
Labor costs (if you need to hire help or assign a value to your own time).
Veterinary and health management costs (medications, vaccines).
Utilities (electricity for lighting or heating, if applicable).
Marketing and transportation costs (if selling products). B Miscellaneous
expenses (bedding, cleaning supplies).
3. Revenue/Income (if applicable): Estimated income from the sale of animal
products (meat, milk, eggs) or the animals themselves.
1. Profit/Loss Projection: An estimate of the difference between total revenue and
total expenses.
Developing a Simple Budget Activity:

SRR NN

Based on your project plan and research, prepare a simple budget for your animal
rearing project. Estimate the costs for each item under start-up and operating
expenses. If you plan to sell products, estimate your potential revenue.

Resource Estimation:

Use realistic estimates for the cost of animals, materials, and supplies. Research
local prices if possible.

Budgeting Tips:



+ Be thorough and include all anticipated expenses.
+ Be realistic with your estimates.
+ Include a contingency fund (a small percentage of the total budget) to cover

unexpected costs.

+ Review and revise your budget as needed.

Lesson 2.4.9 - 2.4.10: Selecting the Site and Installing Animal Structures

Choosing an appropriate site and constructing or installing suitable housing are crucial
steps in implementing the animal rearing project. The housing should provide a safe,
comfortable, and healthy environment for the animals.

Site Selection Considerations:

Space: Adequate space for the number of animals you plan to rear and for future
expansion if desired.

Drainage: A well-drained area to prevent waterlogging and muddy conditions.
Sunlight and Shade: A location that provides some natural sunlight but also shade
during hot periods.

Ventilation: Good airflow to prevent the buildup of harmful gases and maintain a
healthy environment.

Accessibility: Easy access for feeding, watering, cleaning, and handling the animals.
Security: Protection from predators and theft.

Proximity to Resources: Near water sources and potentially feed storage areas.
Regulations: Compliance with any local regulations regarding animal housing.

Installing Animal Structures:

v

Mammals (e.g., Rabbits): Construct or purchase hutches that provide adequate
space, ventilation, and protection from the elements and predators. Ensure easy
access for cleaning and feeding.

Birds (e.g., Chickens): Build or set up a coop that offers protection from weather
and predators, roosting space, nesting boxes (for laying hens), and adequate
ventilation. Provide an outdoor run area if possible.
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v Insects (e.g., Black Soldier Fly Larvae): Set up bins or containers suitable for raising
the larvae, ensuring proper drainage and ventilation.
v General Considerations:
o Use durable and easy-to-clean materials.
o Design structures that allow for efficient waste management. o Ensure the
safety of the animals (no sharp edges or hazards). o Consider the specific
needs of the chosen animal species and breed.

Practical Activity:

Select a suitable site within the school grounds or a designated area.

Based on your chosen animal, participate in the construction or setting up of a
simple housing structure (e.g., building a basic rabbit hutch or setting up a chicken
coop). This may involve measuring, cutting materials (under supervision), and
assembling components.



Image: Photographs illustrating different types of animal housing (rabbit hutches, chicken
coops, insect rearing bins) and learners participating in the construction process.

Lesson 2.4.11: Preparing Record Templates and a Routine Duty Schedule

Maintaining accurate records and establishing a routine duty schedule are essential for
effective management of the animal rearing project.

Record Templates:

Animal Inventory: Records of the animals (identification, breed, age, source,
purchase date/cost).
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Feeding Records: Dates, types, and quantities of feed given to the animals.
Watering Records: Confirmation of daily water provision.

Health Records: Dates and details of any health issues, treatments administered,
vaccinations, etc.

Growth/Production Records: Regular measurements of growth (e.g., weight) or
production (e.g., eggs collected, milk yield).

Financial Records: Income (if any) and expenses related to the project.
Mortality Records: Dates and causes of any animal deaths.

Routine Duty Schedule:

A daily or weekly schedule outlining the tasks that need to be performed regularly,
such as:

v Feeding times and responsibilities.

v Watering times and responsibilities.

v Cleaning schedules for housing and equipment.

v Observation times for checking animal health. Bl Waste management tasks.

Practical Activity:

Design simple record templates for your chosen animal rearing project, including
the key information you will need to track.

Create a routine duty schedule outlining the tasks and responsibilities for managing
the project on a daily or weekly basis.

Lesson 2.4.12 - 2.4.13: Stocking and Managing the Animal Project

Stocking the project involves acquiring the animals according to the project plan.
Management involves carrying out the routine duties and implementing the planned
practices for feeding, watering, health, and welfare.

Stocking the Project:

Source the animals from reputable suppliers or as planned in your project.



Introduce the animals to their new housing carefully, allowing them time to
acclimatize.

Managing the Project:

v

Follow the Routine Duty Schedule: Ensure all daily and weekly tasks are carried out
consistently.

Implement the Feeding Plan: Provide the correct type and amount of feed at the
scheduled times.

Ensure Constant Access to Clean Water: Check and replenish water sources
regularly.

Monitor Animal Health: Observe the animals closely for any signs of illness or
distress. Take appropriate action as planned or seek advice if needed.

Maintain Cleanliness: Regularly clean the animal housing and equipment to
prevent disease and maintain a healthy environment.

Record Keeping: Accurately record all relevant information in your prepared
templates.

Provide for Animal Welfare: Ensure the animals have adequate space, shelter, and
are handled humanely.

Practical Activity:

If your school has proceeded with stocking an animal rearing project, actively

participate in the daily management tasks under supervision, following the routine
duty schedule and using the prepared record templates.
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Image: Photographs showing learners feeding animals, providing water, cleaning animal
housing, and observing animals for signs of health.

Lesson 2.4.14 - 2.4.15: Evaluating the Animal Rearing Practices and Project Content:

Evaluation is a crucial step to assess the success of the animal rearing project, identify
areas for improvement, and learn from the experience.

Evaluation Activities:

> Reviewing Records: Analyze the data collected in your record templates (growth
rates, production levels, feed consumption, expenses, etc.).



> Assessing Project Objectives: Determine whether the initial project objectives were
met.

> ldentifying Successes: Highlight what went well during the project.
Identifying Challenges and Areas for Improvement: Analyze any problems
encountered and suggest ways to avoid them in the future.

> Assessing Efficiency: Evaluate the efficiency of resource utilization (e.g., feed
conversion ratio).

> Financial Analysis (if applicable): Calculate the costs and any income generated to
assess the economic viability (at this scale).

> Animal Welfare Assessment: Reflect on how well the welfare needs of the animals
were met.

Class Presentation:

Prepare a class presentation summarizing your animal rearing project, including:
v The animal chosen and the project plan.
v The budget.

The implementation process.

The routine management practices carried out.

The results and findings (based on your records).

An evaluation of the successes and areas for improvement.

Lessons learned from the project.
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Discussion Activity:

Participate in class discussions after each presentation, providing constructive
feedback and learning from the experiences of others.
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Image: Learners analyzing records related to their animal rearing project and preparing a
presentation. A group of learners presenting their project findings to the class.



STRAND 3: AGRICULTURAL TECHNOLOGIES AND ENTREPRENEURSHIP
Sub-strand: Tools and Equipment

Lesson 3.1.1 - 3.1.2: Introduction to Agricultural Tools and Equipment

v’ Agricultural tools and equipment are essential for performing various tasks in crop
and livestock production.

v’ They range from simple hand tools to complex machinery, all designed to improve
efficiency, reduce labor, and enhance productivity.

v’ Understanding the different types of tools and equipment and their proper use is
fundamental to successful farming.

Categories of Agricultural Tasks and Associated Tools/Equipment:

Gardening Tasks (Crop Production - Small Scale):
v Soil Preparation: Hand hoes, shovels, spades, rakes, forks, wheelbarrows.
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Weeding: Hand hoes, hand forks, cutlasses.

Livestock Farm Production Tasks:
v Feeding and Watering: Feed troughs, water troughs, buckets, shovels, hay
forks.
v Cleaning: Brooms, brushes, scrapers, wheelbarrows.
v Restraining and Handling: Halters, ropes, crushes (for larger animals).
Milking (Dairy): Milking machines (small scale), buckets, strainers.
v Waste Management: Shovels, forks, wheelbarrows, manure spreaders (larger
scale).
Assembling and Dissembling Tasks (General Farm Maintenance):



v Fastening: Spanners (various sizes), screwdrivers (various types), pliers,
wrenches.

v Cutting: Knives, wire cutters, saws.

v Lifting and Moving: Ropes, pulleys, levers, wheelbarrows.

Observation and Analysis Activity:

Observe a collection of common agricultural tools and equipment available in the
school or a nearby farm.
In groups, analyze each tool/piece of equipment, noting:
v Its name.
v The specific agricultural tasks it is used for.
v Its main parts and how they function.
v The source of power (manual, animal-drawn, motorized).
v Any safety features.

Discussion Activity:

Discuss how the use of these tools and equipment makes agricultural tasks easier
and more efficient compared to performing them without tools.

Lesson 3.1.3 - 3.1.5: Carrying Out Gardening Tasks Using Appropriate Tools and
Equipment

This lesson focuses on the practical application of hand tools for common gardening
tasks.

Gardening Tasks and Tool Usage:

Soil Preparation:
v Hoeing: Using a hand hoe to loosen the soil, remove weeds, and create
seedbeds. Learn the correct angle and force to apply.
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Shoveling/Spading: Using a shovel or spade to turn over soil, dig holes for
planting, and move soil. Learn the proper lifting techniques to avoid back
strain.

v Raking: Using a rake to level the soil surface, remove stones and debris, and
prepare a fine tilth for planting.

v Forking: Using a garden fork to loosen compacted soil and aerate it without
inverting the layers.

v Wheelbarrow: Using a wheelbarrow to transport soil, manure, compost, and
other materials around the garden. Learn proper loading and balancing
techniques.

Planting:

v Dibber: Using a dibber to make evenly spaced holes for planting seeds or
seedlings.

v Trowel: Using a trowel to dig small holes for transplanting seedlings and for
weeding.

v Watering Can: Using a watering can to apply water gently and evenly to
plants. Learn proper filling and pouring techniques.

Weeding:

v Hand Hoe: Using a small hand hoe to remove young weeds close to plants.

v Hand Fork: Using a hand fork to loosen the soil around weed roots for easier
removal.

v Cutlass (Panga): Using a cutlass for clearing larger weeds or vegetation (with
caution and proper technique).

Pest and Disease Control:

v Knapsack Sprayer: Learning the parts of a knapsack sprayer, how to mix
solutions safely, and how to apply them evenly to plants.
Understand nozzle adjustments and pressure regulation.

v Duster: Learning how to use a duster to apply powdered pesticides or
fungicides.

Harvesting:



Sickle: Using a sickle to cut grasses or harvest cereals (requires skill and
caution).
Panga (Cutlass): Using a panga for harvesting larger vegetables or fruits with
tough stems.

Harvesting Knife: Using a specialized knife for harvesting specific crops (e.g.,
fruits, vegetables).

Practical Activity:

Under the guidance of your teacher, participate in performing various gardening
tasks using the appropriate hand tools. Focus on proper technique and safe
handling.

Lesson 3.1.6 - 3.1.8: Carrying Out Livestock Farm Production Tasks Using Appropriate
Tools and Equipment

This lesson focuses on the practical application of tools and equipment used in livestock
management.

Livestock Farm Production Tasks and Tool/Equipment Usage:

Feeding and Watering:
v Feed Troughs/Buckets: Learning how to fill and clean feed troughs and
buckets for different types of livestock.
v Water Troughs/Buckets: Learning how to ensure a constant supply of clean
water using troughs or buckets.
v Shovel/Hay Fork: Using a shovel to move feed (e.g., silage, concentrates) and
a hay fork to handle hay or other forage. Learn proper lifting and handling
techniques.
Cleaning:
Broom/Brush: Using a broom and brush to sweep and scrub animal housing
areas.
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Scraper: Using a scraper to remove manure and other solid waste from floors
and surfaces.
Wheelbarrow: Using a wheelbarrow to transport manure and waste away
from animal housing.
Restraining and Handling:
v Halter: Learning how to properly fit and use a halter on cattle or horses for
leading and short-term restraint.
v Rope: Learning basic knots used for restraining animals (under supervision).
v Crush (Observation): Observing how a cattle crush is used to safely restrain
larger animals for procedures (actual use under expert guidance only).
Milking (Small Scale):
v Milking Machine (Demonstration): Observing the basic operation of a small-
scale milking machine (if available).

v Buckets/Strainers: Learning how to use clean buckets for hand milking and
strainers to filter the milk.

Waste Management:
Shovel/Fork/Wheelbarrow: Using these tools for collecting and transporting
manure.



Manure Spreader (Observation): Observing how a manure spreader (if
available) distributes manure in the field (actual operation under expert
guidance only).

Practical Activity:

Participate in performing various livestock management tasks using the appropriate
tools and equipment under the guidance of your teacher or a farm expert. Focus on
safe and humane handling techniques.

Lesson 3.1.9 - 3.1.11: Carrying Out Assembling and Dissembling Tasks Using
Appropriate Tools and Equipment

Basic assembling and dissembling skills are useful for farm maintenance, repairing simple
equipment, and constructing basic structures.

Assembling and Dissembling Tasks and Tool Usage:
Fastening:

o Spanners/Wrenches: Learning to select the correct size of spanner or wrench
to tighten or loosen nuts and bolts. Understand the difference between open-
end, ring, and adjustable spanners.
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o Screwdrivers: Learning to select the correct type and size of screwdriver
(flat-head, Phillips, etc.) for different screws. Understand the importance of a
good fit to avoid damaging the screw head.

gj

o Pliers: Using pliers for gripping, bending, twisting, and sometimes cutting
wires or small parts. Learn the different types (e.g., combination pliers, long-
nose pliers).
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Cutting:
o Knives: Using knives for various cutting tasks (e.g., ropes, twine, soft
materials). Emphasize safe cutting techniques.
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o Wire Cutters: Using wire cutters to cut wires of different gauges.



I

o Saws (Hand Saw): Learning to use a hand saw to cut wood for simple repairs
or constructions. Understand proper grip and sawing motion.
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Lifting and Moving:
o Ropes: Learning basic knots for lifting and securing objects (under
supervision).

o Pulleys (Simple Demonstration): Observing how a simple pulley system can
be used to lift heavy objects with less effort.
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o Levers (Demonstration): Understanding the principle of levers and how they
can be used to move heavy or stuck objects.
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o Wheelbarrow: Using a wheelbarrow to transport various items around the
farm.

r
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Practical Activity:

Participate in simple assembling and dissembling exercises using nuts, bolts, screws,
wires, and basic materials under the guidance of your teacher. Focus on using the
correct tools and applying safe techniques.

Lesson 3.1.12 - 3.1.13: Carrying Out Appropriate Maintenance Practices on Selected

Tools and Equipment

Regular maintenance is essential to prolong the lifespan of agricultural tools and
equipment, ensure their efficient operation, and maintain safety.

Common Maintenance Practices:



v Cleaning: Removing dirt, rust, and debris from tools and equipment after each
use. Use brushes, cloths, and water as appropriate.

v Sharpening: Sharpening cutting edges of tools like hoes, pangas, sickles, and
knives to maintain their effectiveness. Learn to use sharpening stones or files
correctly.

v Lubrication: Applying oil or grease to moving parts of tools and equipment
(e.g., hinges, joints, gears) to reduce friction and prevent wear.

v Part Repairs and Replacements: Identifying and repairing or replacing worn
or damaged parts (e.g., broken handles, loose screws).

v Parts Tightening: Regularly checking and tightening loose nuts, bolts, and
screws on tools and equipment.

v Painting: Applying paint to metallic parts to prevent rust and corrosion.
Prepare surfaces properly before painting.

v Proper Storage: Storing tools and equipment in a clean, dry, and organized
manner when not in use. Hang tools on racks or store them in designated
boxes or sheds.

Practical Activity:

Under the guidance of your teacher, practice performing basic maintenance tasks
on selected tools and equipment available in the school or farm. This may include
cleaning, sharpening a simple tool, lubricating moving parts, and tightening loose
screws.

Demonstration Activity:

Observe demonstrations of more complex maintenance procedures like part
replacement or painting.

Lesson 3.1.14: Applying Safety Measures in the Use of Tools and Equipment and
Acknowledging Importance of Maintenance
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Safety is paramount when using agricultural tools and equipment. Understanding and
applying safety measures prevents accidents and injuries. Recognizing the importance of
maintenance reinforces safe and efficient working practices.

Safety Measures in the Use of Tools and Equipment:

v

Appropriate Storage: Store tools properly to prevent falls, damage, and
unauthorized use. Sharp tools should be stored with their cutting edges protected.
Correct Usage: Use each tool and piece of equipment only for its intended purpose
and according to the manufacturer's instructions.

Safe Distance: Maintain a safe distance between yourself and others when using
tools that swing, cut, or project materials.

Appropriate Personal Protective Equipment (PPE): Wear necessary PPE such as
gloves, safety glasses, sturdy footwear, and appropriate clothing when using specific
tools and equipment.

Pre-Use Checks: Inspect tools and equipment before each use to ensure they are in
good working condition and that all safety features are functional.

Awareness of Surroundings: Be aware of your surroundings and any potential
hazards when working with tools and equipment.

Proper Handling and Carrying: Carry tools safely, with sharp edges pointed away
from the body. Use appropriate lifting techniques for heavy equipment.
Concentration: Focus on the task at hand and avoid distractions when using tools
and equipment.

Reporting Faulty Equipment: Immediately report any damaged or malfunctioning
tools and equipment and do not use them until they are repaired.

Importance of Maintaining Tools and Equipment:

v

Prolongs Lifespan: Regular maintenance prevents wear and tear, extending the
useful life of tools and equipment, saving money in the long run.



v Ensures Efficiency: Well-maintained tools and equipment operate efficiently,
making tasks easier and faster. Sharp tools cut better, lubricated parts move
smoothly.

v Maintains Safety: Regular checks and maintenance help identify and rectify
potential safety hazards, reducing the risk of accidents and injuries.

v Reduces Downtime: Regular maintenance minimizes breakdowns and ensures that
tools and equipment are available when needed, reducing delays in farm
operations.

v Cost-Effective: Investing time and effort in maintenance is often cheaper than
replacing damaged or worn-out tools and equipment.

v Improves Quality of Work: Using well-maintained tools leads to better quality of
work in various agricultural tasks.

Discussion and Presentation Activity:

Discuss the potential hazards associated with using poorly maintained or incorrectly
operated agricultural tools and equipment.

In groups, prepare short presentations on the importance of specific maintenance
practices for different types of tools and equipment, emphasizing the link between
maintenance and safety.

Sub-strand: Product Processing and Value Addition
Lesson 3.2.1 - 3.2.3: Introduction to Product Processing and Value Addition

Agricultural product processing involves transforming raw agricultural commodities
into more usable or marketable forms. Value addition refers to any process that
increases the economic value of a product by changing its form, quality, packaging,
or availability. Processing and value addition are crucial for enhancing food security,
reducing post-harvest losses, creating employment opportunities, and increasing
farmers' income.

Importance of Product Processing and Value Addition:
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> Reduces Post-Harvest Losses: Processing can preserve perishable agricultural
produce, extending its shelf life and preventing spoilage.

> Increases Marketability: Processed products often have wider market appeal and
can be sold in urban areas or exported.

> Enhances Nutritional Value: Some processing methods can fortify foods or make
nutrients more bioavailable.

> Creates Employment Opportunities: Processing industries can generate jobs in
rural and urban areas.

> Increases Farmers' Income: Value-added products can fetch higher prices than raw
commodities.

> Improves Food Security: Processing ensures a more stable supply of food
throughout the year.

> Diversifies Agricultural Products: Processing leads to a wider range of food and
non-food products from agriculture.

> Attracts Investment: Value addition can attract investment in the agricultural
sector.

Methods of Value Addition (General):

Cleaning and Sorting: Removing dirt, damaged parts, and grading produce based
on size and quality.

~~

Processing: Transforming raw materials into new products (e.g., fruits into jam,
grains into flour, milk into cheese).

Packaging: Presenting processed products in attractive and protective packaging.
Branding: Creating a unique identity for the product to attract consumers.



Storage: Implementing proper storage techniques to maintain quality and extend
shelf life.
Marketing and Distribution: Developing effective strategies to reach consumers.

Digital and Non-Digital Resource Activity:

Use digital devices and print resources (books, journals, magazines) to research
examples of value addition for at least five different types of agricultural produce
(e.g., maize, tomatoes, milk, sugarcane, cassava). For each, identify the raw
product, the value-added product(s), and the processing method(s) involved.

Discussion Activity:

Discuss the challenges faced by farmers in your community regarding postharvest
losses. Brainstorm how processing and value addition could help mitigate these
challenges.
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Image: A visual representation showcasing the transformation of raw agricultural
produce (e.g., maize cobs, fresh tomatoes, raw milk) into various value-added products
(e.g., maize flour, tomato sauce, yogurt).

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

Lesson 3.2.4 - 3.2.7: Value Addition Methods for Selected Agricultural Produce

This lesson explores specific value addition methods applicable to various categories of
agricultural produce.

Value Addition for Fruits:

v Juice Extraction: Processing fruits like mangoes, oranges, pineapples into juice.

v Jam and Marmalade Making: Converting fruits like strawberries, citrus fruits into
spreads.

v Drying: Sun-drying or using mechanical dryers to produce dried fruits like raisins,
mango slices.

v Puree and Concentrate Production: Processing fruits into smooth purees or
concentrated forms for use in beverages and other products.

v Fruit Leather: Making chewy snacks from fruit pulp.

v Fruit Crisps: Dehydrating thin slices of fruit to create crispy snacks.

Value Addition for Vegetables:

> Pickling: Preserving vegetables like cucumbers, carrots, onions in vinegar or brine.

» Drying: Sun-drying or dehydrating vegetables like tomatoes, leafy greens.

> Processing into Sauces and Ketchup: Converting tomatoes into tomato sauce or
ketchup.

> Making Vegetable Crisps: Dehydrating or frying thin slices of vegetables like
potatoes, sweet potatoes.

> Freezing: Preserving vegetables by freezing them.

> Puree and Paste Production: Processing vegetables like tomatoes, peppers into
purees or pastes.

Value Addition for Cereals, Tubers, and Pulses:

> Milling into Flour: Grinding grains like maize, wheat, millet, and tubers like cassava
into flour.



> Baking: Using flour to produce bread, cakes, biscuits.

> Processing into Snacks: Making crisps, chips, or other snacks from grains and
tubers.

> Brewing (Cereals): Using cereals like barley for beer production.

> Processing Pulses into Flour or Paste: Grinding beans, lentils into flour or making
pastes.

> Roasting and Grinding (Nuts and Seeds): Enhancing flavor and making them easier
to use.

> Making Butter or Oil (Nuts and Seeds): Extracting oil or grinding into butter (e.g.,
peanut butter).

Resource Person Discussion:

Invite a local food processor or an agricultural extension officer to discuss practical
and locally relevant methods of value addition for common agricultural produce in
your area. Ask about the equipment and techniques involved.

Group Activity:

Divide into groups, and each group selects a specific agricultural produce (e.g.,
mangoes, cassava, beans). Research and suggest at least three different value
addition methods for that produce, outlining the basic steps involved and the
potential benefits of each method. Present your suggestions to the class.

Get more Resources from Enovate.co.ke


https://enovate.co.ke/exams

£0

Image: A visual display showcasing various value-added products derived from different
agricultural produce (e.g., mango juice, dried tomatoes, maize flour, cassava crisps,
peanut butter).

Lesson 3.2.8 - 3.2.11: Processing Agricultural Produce of Plant Origin (Practical)

This lesson involves hands-on activities to demonstrate the processing of selected
agricultural produce of plant origin into value-added products.

Possible Processing Activities (Choose based on available resources and time):

> Making Fruit Jam (e.g., from strawberries, mangoes): Selecting ripe fruits,
preparing them (washing, cutting), cooking with sugar and pectin (if needed),
testing for setting point, and sterilizing jars for packaging.



Making Tomato Sauce or Ketchup: Processing ripe tomatoes (boiling, sieving),
adding spices, sugar, vinegar, and simmering to the desired consistency.

Making Fruit Juice (e.g., from oranges, pineapples): Extracting juice using a manual
or electric juicer, straining, and optionally adding sugar or preservatives.

Making Simple Fruit Crisps (e.g., from bananas, sweet potatoes): Slicing thinly, and
drying in the sun or using a low oven.

Grinding Grains into Flour (e.g., maize, cassava - using a manual grinder if
available): Cleaning the grains/tubers, drying if necessary, and grinding using a
hand-operated mill.

Making Vegetable Pickles (e.g., from cucumbers, carrots): Preparing vegetables
(cutting), making a brine solution, and packing them in sterilized jars.

Safety Precautions During Processing:

A N N N RN

Maintain a clean and hygienic work environment.

Wash hands thoroughly before handling food.

Use clean utensils and equipment.

Follow proper heating and cooling procedures.

Be careful when using knives and heat sources.

Taste samples cautiously and ensure proper preservation methods are followed.

Carrying Out Processing Activity:

Under the guidance of your teacher or a resource person, participate in the
processing of one or two selected agricultural produce of plant origin. Work in
groups and follow the steps carefully.

Observation and Documentation:

Observe the changes that occur during the processing. Document the steps
involved, the ingredients used, and the final product.
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Image: Step-by-step photographs or illustrations demonstrating the process of making
one or two of the suggested plant-based processed products.
Lesson 3.2.12 - 3.2.14: Processing Agricultural Produce of Animal Origin

This lesson focuses on the methods and techniques involved in processing agricultural
produce of animal origin. Due to potential complexities and hygiene requirements,
practical activities may be limited to demonstrations or discussions with resource
persons.

Processing of Honey:

Extraction: Removing honeycombs from the hive and extracting honey using a
honey extractor.



Filtering: Removing beeswax particles and other impurities from the extracted
honey.

Packaging: Bottling honey in clean and appropriate containers.
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Processing of Milk:

Pasteurization: Heating milk to kill harmful bacteria.

Making Yogurt: Culturing milk with beneficial bacteria.

Making Cheese: Coagulating milk and separating the curds from the whey.
Making Butter: Churning cream to separate butterfat.

Processing of Hides and Skins:

Curing: Preserving hides and skins using salt or other methods to prevent
decomposition.

Tanning: Treating hides and skins with chemicals or natural substances to make
leather.



Processing of Meat and Fish:

Slaughtering (Humane Methods): Slaughtering animals or fish for meat.

Cutting and Butchering: Dividing carcasses into usable cuts.

Preservation: Methods like drying, salting, smoking, freezing, or canning to extend
shelf life.

Processing into Products: Making sausages, jerky, fish fillets, etc.
Resource Person Discussion:

Invite a local beekeeper, dairy farmer, butcher, or leather artisan to discuss the
methods they use to process their animal-origin products. Ask about the
equipment, techniques, and hygiene standards involved.

Demonstration (If Feasible and Safe):

If possible and under strict guidance, observe a demonstration of a simple
processing technique for an animal-origin product (e.g., straining honey, a basic
step in yogurt making).

Group Research and Presentation:

Divide into groups, and each group researches the processing of one of the animal-
origin products listed above. Prepare a presentation outlining the steps involved,
the equipment needed, and the importance of hygiene and safety.
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Lesson 3.2.15 - 3.2.17: Home-Based Packaging and Branding of Processed Agricultural
Products

Attractive packaging and effective branding are crucial for marketing processed
agricultural products, especially for small-scale or home-based businesses.

Importance of Packaging:

v Protection: Protects the product from damage, contamination, and spoilage.
v Preservation: Helps to extend the shelf life of the product.
v Information: Provides essential information to consumers (ingredients, nutritional

value, expiry date, brand).

v Attraction: Makes the product visually appealing to potential buyers.
v Convenience: Makes the product easier to handle, store, and use.

Importance of Branding:

Identification: Distinguishes the product from competitors.

Image and Reputation: Creates a perception of quality and trustworthiness.
Customer Loyalty: Encourages repeat purchases.

Value Perception: Allows for potentially higher pricing.

Home-Based Packaging Methods:

v

Using Clean Jars and Bottles: For jams, sauces, juices, honey. Ensure proper
sterilization.

Using Food-Grade Plastic Bags and Containers: For dried products, snacks. Ensure
proper sealing.

v Using Paper Bags and Wrappers: For baked goods, some dried products.
v Labeling: Creating clear and informative labels with product name, ingredients,

weight, date of processing/expiry, and contact information.
Simple Decoration: Using ribbons, stickers, or handmade tags to enhance visual
appeal.



Branding Strategies for Small-Scale Producers:

Unique Product Name: Creating a memorable and relevant name.

Logo Design: Developing a simple and visually appealing logo.

Consistent Labeling and Packaging: Using a consistent design across all products.
Storytelling: Sharing the story behind the product or the farm.

Focusing on Quality and Local Origin: Highlighting the freshness and local sourcing
of ingredients.

Building Relationships with Customers: Providing good customer service.

Market Visit Activity:

Visit local markets or shops to observe the packaging and branding strategies used
for various processed agricultural products, especially those from small-scale
producers. Note the types of packaging materials used, the information provided on
labels, and any branding elements.

Practical Activity:

Using the processed products made in previous lessons (or provided samples),
practice home-based packaging and labeling. Design simple labels with a product
name, basic information, and a simple logo. Package the products using available
materials (clean jars, bags, etc.).

Lesson 3.2.18: Designing Innovative Value Addition Equipment for Agricultural Produce

This lesson encourages creative thinking and problem-solving by challenging learners to
design innovative equipment that could improve efficiency or create new value-added
products from agricultural produce.

Identifying Needs and Opportunities:

Think about common challenges in processing specific agricultural products (e.g.,
labor-intensive tasks, low efficiency, limited product diversification).
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Consider locally available materials and resources for building simple equipment.
Brainstorming Innovative Ideas:

Design a more efficient manual fruit juicer.

Create a simple solar dryer for vegetables or fruits.

Develop a hand-operated machine for making cassava crisps.
Design a small-scale peanut butter grinding machine.

Invent a device for easily removing husks from grains.

Design Considerations:

Functionality: How well will the equipment perform its intended task?
Simplicity: Can it be built and operated easily?

Cost-Effectiveness: Are the materials affordable and locally available?
Durability: Will it last for a reasonable period?

Safety: Are there any safety concerns in its operation?

Scalability: Could the design be adapted for larger-scale production?

Design Activity:

Working individually or in small groups, choose an agricultural produce and a
potential value addition process. Design an innovative piece of equipment (even a
conceptual design) that could improve this process.

Create a sketch or a model of your design, labeling the key parts and explaining how
it would work and its potential benefits.

Presentation Activity:

Present your innovative equipment designs to the class, explaining the problem it
aims to solve and the features of your design.
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Image: Sketches or models of innovative value addition equipment designed by learners.

Lesson 3.2.19 - 3.2.20: Appraising Ethical Issues in Processing and Value Addition Ethical
considerations are important in all aspects of agriculture, including product processing
and value addition. This lesson explores some of the ethical issues that may arise.

Ethical Issues to Consider:

Fair Pricing for Farmers: Ensuring that farmers receive a fair price for their raw
materials used in processing.

Honest Labeling and Marketing: Providing accurate information to consumers
about ingredients, nutritional value, and origin of products. Avoiding misleading
claims.

Food Safety and Hygiene: Maintaining high standards of hygiene and safety during
processing to protect consumers' health.

Environmental Sustainability: Using processing methods and packaging materials
that minimize environmental impact (e.g., reducing waste, using sustainable
packaging).

Labor Practices: Ensuring fair wages and safe working conditions for workers in
processing facilities.
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Animal Welfare (for animal products): Ensuring humane treatment of animals
during production and processing.

Cultural Sensitivity: Being mindful of cultural and religious dietary restrictions and
preferences.

Access and Affordability: Making nutritious processed foods accessible and
affordable to all segments of the population.

Waste Management: Responsibly managing waste generated during processing.
Use of Additives and Preservatives: Being transparent about the use of any
additives and ensuring they are safe for consumption.

Case Study Analysis:

Present learners with short case studies describing ethical dilemmas in food
processing or value addition (e.g., a company using misleading labels, a processing
plant with poor hygiene standards, a farmer being offered an unfairly low price for
their produce by a processor).

In groups, analyze the ethical issues in each case study and discuss potential
solutions or ethical alternatives.

Discussion Activity:

Discuss the role of consumers, producers, and governments in promoting ethical
practices in the processing and value addition of agricultural products.

Presentation Activity:

Each group can choose one ethical issue in processing or value addition and prepare
a short presentation outlining the issue, its potential consequences, and possible
ways to address it.



Sub-strand: Establishing Agricultural Enterprise

Lesson 3.3.1 - 3.3.3: Factors of Production in an Agricultural Enterprise

The establishment and success of any agricultural enterprise depend on the effective
management of the factors of production. These are the resources used to produce
goods and services. In agriculture, the primary factors of production are typically
categorized as land, labor, capital, and entrepreneurship.

1. Land/Space:

Definition: This encompasses all natural resources used in agricultural production,
including the physical land, soil fertility, water resources (rainfall, rivers,
groundwater), minerals, climate, and topography.

Importance: Land provides the space for cultivation, grazing, and constructing farm
buildings. Its quality (soil fertility, water availability) directly impacts productivity.
Climate determines the types of crops and livestock that can be successfully raised.
Considerations: When establishing an agricultural enterprise, consider the size of
the land, its suitability for the intended purpose, access to water, soil quality, and
any land tenure issues.

2. Labor:
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Definition: This refers to the human effort, both physical and mental, involved in
agricultural production. It includes farm owners, family labor, hired workers, and
any specialized agricultural expertise.

Importance: Labor is essential for performing various tasks such as land
preparation, planting, weeding, pest and disease control, harvesting, animal care,
and processing.

Considerations: Availability of skilled and unskilled labor, labor costs, efficiency, and
the need for training are important factors. Mechanization can sometimes
substitute for manual labor.

3. Capital:

Definition: This includes all the human-made resources used in agricultural
production, such as machinery (tractors, plows, harvesters), tools (hoes, sprayers),
buildings (barns, sheds, greenhouses), irrigation systems, fertilizers, seeds,
pesticides, and livestock. It also includes the financial resources (money) needed to
acquire these assets and cover operating expenses. Importance: Capital
investments can significantly increase efficiency, productivity, and the scale of
agricultural operations.

Considerations: The amount of capital required, sources of capital, cost of capital
(interest rates), and the return on investment are crucial factors in establishing and
expanding an agricultural enterprise.

4. Entrepreneurship:

Definition: This refers to the ability and willingness of an individual or group to
organize the other factors of production (land, labor, and capital) to create and
manage an agricultural enterprise, take risks, innovate, and make strategic decisions
to achieve goals and generate profit.

Importance: Entrepreneurship drives innovation, efficiency, and the adaptation of
agricultural practices to changing market demands and environmental conditions. It



involves identifying opportunities, problemsolving, and managing the overall
business.

Considerations: The entrepreneur's skills, knowledge, experience, risk tolerance,
and access to information and networks are critical for the success of an agricultural
enterprise.

Discussion Activity:

Discuss examples of how each of the four factors of production (land, labor, capital,
entrepreneurship) plays a vital role in a specific agricultural enterprise you are
familiar with (e.g., a maize farm, a poultry farm, a dairy farm).

Visual Aid:

Factors of grodliciog

c:apital

Create a diagram or chart illustrating the four factors of production and their
interrelationships in an agricultural enterprise.

Lesson 3.3.4 - 3.3.6: Ways of Acquiring Capital to Establish an Agricultural Enterprise

Capital is essential for starting and running an agricultural enterprise. Farmers can access
capital through various sources, each with its own advantages and disadvantages.
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Sources of Capital:

Personal Savings: Using one's own accumulated funds is often the initial source of
capital, especially for small-scale enterprises. It avoids interest payments but may
limit the scale of the operation.

Borrowing (Loans): Obtaining funds from financial institutions (banks, microfinance
institutions), government agencies, or cooperatives. Loans usually require collateral
(security) and involve interest payments. Different types of loans are available with
varying terms and conditions.

Grants and Subsidies: Receiving non-repayable funds from government programs,
non-governmental organizations (NGOs), or donor agencies. Grants are often
competitive and may have specific eligibility criteria and reporting requirements.
Subsidies can reduce the cost of certain inputs or activities.

Disposing of Assets: Selling existing assets (e.g., land, equipment, livestock) to
generate capital for a new or expanding enterprise. This reduces the asset base but
can provide immediate funds.

Partnerships and Joint Ventures: Pooling resources with other individuals or
businesses to start or expand an agricultural enterprise. This can share the financial
burden and risks but requires clear agreements and shared decisionmaking.

Credit from Suppliers: Obtaining inputs (e.g., seeds, fertilizers) on credit from
suppliers, with payment due after a certain period. This can ease immediate cash
flow but may involve interest or penalties for late payment.

Rotating Savings and Credit Associations (ROSCAs): Informal savings and credit
groups where members contribute a fixed sum regularly, and the total amount is
given to one member in rotation. This can provide access to a lump sum of capital.
Venture Capital and Angel Investors: For larger-scale or innovative agricultural
enterprises, attracting investment from venture capital firms or individual investors
who provide capital in exchange for equity (a share in the business).



Resource Person Discussion:

Invite a representative from a local bank, microfinance institution, or agricultural
development agency to discuss the different types of financial products and support
available for starting and running agricultural enterprises in your area. Ask about
eligibility criteria, interest rates, and application processes.

Group Activity:

Divide into groups, and each group researches one of the ways of acquiring capital
listed above. Prepare a short presentation outlining the process, advantages,
disadvantages, and any specific considerations for agricultural enterprises.

Case Study Analysis:

Present learners with scenarios of different individuals wanting to start agricultural
enterprises with varying levels of personal savings and access to other resources.
Ask them to suggest the most appropriate ways for each individual to acquire the
necessary capital and justify their choices.

Lesson 3.3.7 - 3.3.9: Factors to Consider in Selecting an Agricultural Enterprise

Choosing the right agricultural enterprise is crucial for success. Several factors should be
carefully considered before making a decision.

Factors to Consider:

Market Demand: Identify existing and potential markets for the agricultural
products you plan to produce. Research consumer preferences, market trends, and
potential buyers.

Profitability: Analyze the potential costs of production (inputs, labor, capital) and
the expected revenue to determine the profitability of different enterprises.
Consider factors like yield, prices, and market fluctuations.
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Resource Availability: Assess the availability and suitability of your land, water,
labor, and capital for the chosen enterprise. Ensure you have access to the
necessary resources in sufficient quantities and quality.

Skills and Knowledge: Consider your existing skills and knowledge related to
different agricultural enterprises. Choose an enterprise you are familiar with or are
willing to learn about.

Climate and Environment: Select an enterprise that is well-suited to the local
climate, soil type, and environmental conditions. Consider factors like rainfall,
temperature, pests, and diseases prevalent in the area.

Infrastructure: Evaluate the availability of necessary infrastructure such as
transportation networks, storage facilities, processing plants, and market access.
Government Policies and Support: Consider any government policies, subsidies, or
support programs that might favor certain agricultural enterprises.

Risk Assessment: Analyze the potential risks associated with different enterprises,
such as market price volatility, weather-related losses, pest and disease outbreaks,
and labor issues. Develop strategies to mitigate these risks.

Personal Goals and Preferences: Choose an enterprise that aligns with your
personal interests, values, and long-term goals. Consider your lifestyle preferences
and the amount of time and effort you are willing to invest.

Competition: Analyze the existing competition in the market for the chosen
agricultural product. Identify your potential competitive advantages.
Sustainability: Consider the environmental and social sustainability of the chosen
agricultural practices. Opt for methods that are environmentally friendly and
socially responsible.

Digital and Non-Digital Resource Activity:

Use digital and non-digital resources (agricultural reports, market surveys,
extension service publications) to research the market demand, profitability, and
suitability of different agricultural enterprises in your region.

Group Activity:



Divide into groups, and each group selects a specific agricultural enterprise

(e.g., maize farming, poultry keeping, vegetable production). Research and analyze
the factors listed above in relation to that enterprise in your local context. Prepare a
presentation of your findings.

Scenario Analysis:

Present learners with scenarios of individuals with different resources, skills, and
market access. Ask them to suggest suitable agricultural enterprises for each
scenario, justifying their choices based on the factors discussed.

Lesson 3.3.10 - 3.3.12: Evaluating Sources of Support Services for Agricultural Enterprise

Establishing and running a successful agricultural enterprise often requires access to
various support services that provide information, technical assistance, financial aid, and
market linkages.

Sources of Support Services:

Government Agricultural Extension Services: Provide technical advice, training,
and information on best agricultural practices, pest and disease management, and
new technologies.

Agricultural Research Institutions: Conduct research and development to improve
crop varieties, livestock breeds, and farming techniques, and disseminate findings
to farmers.

Farmers' Cooperatives and Associations: Offer collective bargaining power, access
to inputs, marketing support, and sometimes financial services to their members.
Non-Governmental Organizations (NGOs): Implement agricultural development
projects, provide training, and facilitate access to resources for farmers.

Private Sector Input Suppliers: Offer advice and support related to their products
(e.g., seeds, fertilizers, pesticides).

Financial Institutions: Provide loans, credit facilities, and sometimes financial
literacy training for agricultural enterprises.
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Market Information Services: Provide data on market prices, trends, and potential
buyers.

Agribusiness Development Agencies: Support the development of agricultural
businesses through training, mentorship, and market linkages.

Vocational and Agricultural Training Centers: Offer formal and informal training
programs in various aspects of agriculture.

Online Resources and Platforms: Provide access to a wealth of information,
networking opportunities, and e-commerce platforms for agricultural businesses.

Discussion with a Resource Person:

Invite a representative from a local agricultural extension office, a farmers'
cooperative, or an agricultural NGO to discuss the types of support services they
offer to farmers in your community and how farmers can access these services.

Group Activity:

Divide into groups, and each group researches one or two sources of support
services listed above. Prepare a presentation outlining the types of support they
provide, their benefits to agricultural enterprises, and how farmers can access them
in your region.

Evaluation Activity:

Discuss the strengths and weaknesses of different sources of support services for
agricultural enterprises. Consider factors like accessibility, reliability, relevance, and
cost.
Lesson 3.3.13: Appreciating the Role of Various Factors of Production in Establishing an
Agricultural Enterprise

This final lesson emphasizes the interconnectedness and importance of all factors of
production in the successful establishment and operation of an agricultural enterprise.



Role of Factors of Production:

Land/Space: Provides the foundation for all agricultural activities. Its quality and
suitability directly influence productivity.

Labor: Provides the essential human effort and skills needed to carry out various
tasks. Efficient and skilled labor is crucial for productivity.

Capital: Enables the acquisition of tools, equipment, and other inputs that enhance
efficiency and scale of production. Adequate capital investment is vital for
modernization and growth.

Entrepreneurship: Organizes and manages the other factors, drives innovation,
makes strategic decisions, and takes risks to create a viable and profitable
enterprise. Effective entrepreneurship is the key to success.

Interdependence:

The factors of production are not independent but rather work together. For
example, fertile land requires labor to cultivate it, capital (tools, seeds) to plant, and
entrepreneurial skills to manage the entire process. Adequate capital can
compensate for limited labor through mechanization, but skilled labor is needed to
operate the machinery.

Optimization:

Successful agricultural entrepreneurs strive to optimize the use of all factors of
production, making informed decisions about resource allocation to
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maximize efficiency and profitability. This involves considering the relative costs and
benefits of each factor.

Discussion and Presentation Activity:

Discuss the consequences of a deficiency in any one of the factors of production on
an agricultural enterprise. For example, what happens if there is a lack of capital,
skilled labor, or suitable land?

In groups, prepare short presentations illustrating how the four factors of
production interact and contribute to the success of a specific agricultural
enterprise (chosen in previous lessons).

Conclusion:

Emphasize that establishing a successful agricultural enterprise requires careful
consideration and effective management of land, labor, capital, and
entrepreneurship. Understanding the role and interrelationships of these factors is
crucial for making informed decisions and achieving sustainable agricultural
development.

Sub-strand: Marketing Agricultural Produce

Lesson 3.4.1: Introduction to Marketing Agricultural Produce and Preparation for
Market

Marketing agricultural produce involves all the activities involved in moving agricultural
goods from the farm to the final consumer. Proper preparation of agricultural produce for
the market is crucial for attracting buyers, obtaining better prices, reducing post-harvest
losses, and building a positive reputation.

Importance of Preparing Agricultural Produce for Marketing:

Attracts Buyers: Well-prepared produce looks more appealing and encourages
consumers to purchase.



Obtains Better Prices: Graded and packaged produce often fetches higher prices
due to perceived quality and convenience.

Reduces Post-Harvest Losses: Proper handling, sorting, and packaging can minimize
damage, spoilage, and waste during transportation and storage.

Builds Consumer Confidence: Consistent quality and branding can build trust and
encourage repeat purchases.

Facilitates Efficient Handling: Uniformly prepared produce is easier to handle,
transport, and display.

Meets Market Standards: Many markets have specific requirements for the quality,
grading, and packaging of agricultural produce.

Ways of Preparing Agricultural Produce for Marketing:

Weighing: Determining the quantity of the produce accurately using appropriate
weighing scales. This ensures fair pricing based on weight.

Sorting: Separating the produce based on type (e.g., different varieties of mangoes,
different sizes of eggs).

Grading: Classifying the produce according to quality standards based on factors
like size, shape, color, maturity, and freedom from defects (e.g., Grade 1 tomatoes,
Grade A eggs).

Cleaning: Removing dirt, dust, pests, and other foreign materials to improve
appearance and hygiene. This can involve washing, brushing, or wiping.
Packaging: Enclosing the produce in appropriate containers (e.g., bags, baskets,
boxes, cartons) to protect it during transportation, storage, and display. Packaging
can also influence consumer appeal.

Branding: Giving the produce a unique identity through a name, logo, and design
on the packaging or labels. Branding helps differentiate the product and build
recognition.

Labeling: Attaching labels to the packaging that provide essential information to
consumers, such as product name, weight, origin, grade, price, expiry date (if
applicable), and producer information.
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Displaying: Arranging the prepared produce attractively at the point of sale to
maximize visibility and appeal to potential buyers.

Discussion Activity:

Discuss why a consumer might prefer to buy graded and packaged agricultural
produce over ungraded and unpackaged produce. Consider factors like quality,
convenience, and trust.
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Image: A visual representation illustrating the different stages of preparing agricultural
produce for marketing (weighing, sorting, grading, cleaning, packaging, labeling, and
display).



Lesson 3.4.2: Preparing Agricultural Produce for Marketing (Demonstration)

This lesson focuses on the practical demonstration of preparing selected agricultural
produce for marketing using the methods discussed in the previous lesson.

Demonstration Activities (Choose based on available produce and resources):

Weighing: Demonstrate the use of different types of weighing scales (e.g., spring
balance, electronic scale) to accurately weigh fruits, vegetables, or grains.

Sorting and Grading: Demonstrate how to sort and grade a selected agricultural
produce (e.g., tomatoes based on size and ripeness, eggs based on size and shell
quality, fruits based on appearance and freedom from blemishes).

Cleaning: Demonstrate appropriate cleaning methods for different types of produce
(e.g., washing leafy vegetables, wiping fruits).

Packaging: Demonstrate different packaging techniques using available materials
(e.g., packing tomatoes in a carton, bagging potatoes, arranging fruits in a basket).
Branding and Labeling: Create simple labels with a product name and basic
information. Demonstrate how to attach these labels to the packaged produce.
Discuss the importance of a simple logo or brand name.

Displaying: Arrange the prepared and packaged produce on a table or designated
area to create an attractive display. Discuss principles of effective display (e.g.,
visibility, arrangement, use of color).

Learner Participation:

Provide learners with samples of selected agricultural produce and materials
(scales, containers, labels) and guide them to practice the different preparation
techniques under supervision.

Observation Activity:
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Visit a local agricultural market outlet (if feasible) to observe how different vendors
prepare and display their produce for sale. Pay attention to the methods they use
for weighing, sorting, grading, packaging, branding, and labeling.

Lesson 3.4.3: Market Outlets for Agricultural Produce

A market outlet is a place or system where agricultural produce is sold to consumers or
intermediaries. Understanding the different types of market outlets is crucial for farmers
to choose the most suitable options for selling their produce.

Types of Market Outlets:

Local Open-Air Markets: Traditional markets where farmers or traders sell their
produce directly to consumers. These markets are often informal and cater to local
communities.

Farmers' Markets: Markets where farmers sell their own produce directly to
consumers, often emphasizing fresh, locally grown items.

Retail Shops and Supermarkets: Establishments that purchase agricultural produce
from farmers or wholesalers and sell it to consumers. These outlets often require
consistent quality and packaging.

Wholesalers and Distributors: Businesses that buy large quantities of produce from
farmers and sell it to retailers or other intermediaries.

Processing Companies: Businesses that purchase raw agricultural produce as inputs
for processing into value-added products.

Export Markets: Selling agricultural produce to buyers in other countries, often
requiring specific quality standards, packaging, and certifications.

Digital Platforms (Online Markets): Websites or mobile applications that connect
farmers directly with consumers or businesses, facilitating online sales and delivery.
Direct Sales from the Farm: Selling produce directly to consumers from the farm
gate or through farm stands.



Contract Farming: Agreements between farmers and buyers (e.g., processors,
exporters) where the farmer produces a specific quantity and quality of produce at
a pre-agreed price.

Agricultural Cooperatives: Marketing organizations owned and run by farmers to
collectively market their produce.

Discussion Activity:

Discuss the advantages and disadvantages of selling agricultural produce through
different market outlets for a small-scale farmer. Consider factors like price, market
access, transaction costs, and payment terms.

Digital Resource Activity:

Use digital devices to research examples of successful online platforms for
marketing agricultural produce in Kenya or other countries. Discuss the features and
benefits of these platforms.
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Image: Photographs illustrating different types of market outlets for agricultural produce
(a local open-air market, a supermarket produce section, a farmer selling directly from a
farm stand, an online agricultural marketplace interface).

Lesson 3.4.4: Evaluating Expenses Incurred in Marketing Agricultural Produce

Marketing agricultural produce involves various costs that farmers need to consider to
determine their profitability. Understanding these expenses is essential for making
informed marketing decisions.

Common Marketing Expenses:

Transportation Costs: Expenses for moving the produce from the farm to the
market outlet (fuel, vehicle maintenance, hiring transport).
Packaging Costs: The cost of packaging materials (bags, containers, labels).



Sorting and Grading Costs: Labor costs for sorting and grading the produce, and any
equipment used.

Market Fees and Charges: Fees paid to market authorities for stalls, entry, or other
services.

Storage Costs: Expenses for storing produce before sale (rent for storage facilities,
refrigeration costs).

Advertising and Promotion Costs: Expenses for informing potential buyers about
the produce (e.g., flyers, online advertising).

Sales and Commission Costs: Payments to agents or intermediaries involved in
selling the produce.

Taxes and Levies: Any taxes or levies imposed on the sale of agricultural produce.
Losses Due to Spoilage or Damage: The value of produce that spoils or gets
damaged during handling and marketing.

Labor Costs: Wages paid to workers involved in preparing and selling the produce.

Inquiry from a Resource Person:

Invite a market vendor or a farmer who sells their own produce to discuss the
various expenses they incur in marketing their agricultural goods. Ask for examples
of typical costs for common produce in your area.

Calculation Activity:

Provide learners with hypothetical scenarios involving the marketing of a specific
agricultural produce (e.g., 100 kg of tomatoes). Ask them to estimate the total
marketing expenses based on given costs for transportation, packaging, market
fees, etc. Calculate the total cost per unit.

Discussion Activity:

Discuss strategies that farmers can use to minimize their marketing expenses and
increase their profitability.
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Lesson 3.4.5: Appreciating the Importance of Preparing Agricultural Produce for
Marketing

This lesson reinforces the benefits of properly preparing agricultural produce for the
market, emphasizing its positive impact on farmers, consumers, and the overall
agricultural sector.

Benefits Revisited and Expanded:

Increased Income for Farmers: Better prices due to quality and presentation.
Reduced losses from spoilage. Access to wider markets.

Enhanced Consumer Satisfaction: Higher quality produce, convenience of
packaging, clear information through labeling, trust in branded products.

Improved Market Efficiency: Easier handling and transportation of standardized
and packaged goods. Reduced transaction times.

Reduced Food Waste: Proper handling and packaging extend shelf life and minimize
spoilage along the value chain.

Promotion of Quality Standards: Encourages farmers to adopt better production
practices to meet market demands for quality.

Development of Agribusiness: Creates opportunities for value addition through
processing, packaging, and branding, leading to the growth of agricultural
enterprises.

Contribution to Food Security: Reduces losses and ensures a more stable supply of
quality food for consumers.

Sharing Experiences:

Facilitate a class discussion where learners share their experiences or observations
from the market visit or the preparation demonstration.

Encourage them to reflect on the benefits of preparing agricultural produce for
marketing from the perspectives of both sellers and buyers.



Case Study Analysis:

Present a case study of a farmer who started properly preparing their produce for
the market (e.g., grading and packaging vegetables) and the positive impact it had
on their income and market access.

Discussion Activity:

Discuss the potential challenges that farmers might face in adopting proper
preparation techniques for marketing and brainstorm possible solutions or support
mechanisms.

Image: A visual comparison of poorly prepared produce versus well-prepared produce at
a market, highlighting the difference in appeal and potential value. Lesson 3.4.6:

Conclusion and Action Planning
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Content:

This final lesson summarizes the key concepts learned in the sub-strand and encourages
learners to think about how they can apply this knowledge in future agricultural
endeavors.

Summary of Key Learning Points:

The importance of preparing agricultural produce for the market.

Various methods of preparation: weighing, sorting, grading, cleaning, packaging,
branding, and labeling.

Practical skills in preparing selected agricultural produce.

Different types of market outlets and their characteristics.

The various expenses involved in marketing agricultural produce.

The overall benefits of proper market preparation for farmers, consumers, and the
agricultural sector.

Action Planning:

Encourage learners to think about how they could apply the principles of market
preparation if they were to start their own small agricultural enterprise.

Discuss potential opportunities for value addition and marketing in their local
community.

Reflection Activity:

Ask learners to write a short reflection on what they have learned about marketing
agricultural produce and what they consider to be the most important aspects.



Sub-strand: Composting Techniques

Lesson 3.5.1: Introduction to Composting and Organic Manure Production

Composting is the biological decomposition and stabilization of organic materials by
microorganisms under controlled aerobic (oxygen-rich) conditions. The end product of

this process is compost, a nutrient-rich organic manure that can significantly improve soil
health and fertility.

What is Composting?

A natural process that recycles organic materials into a valuable soil amendment.
Involves the breakdown of materials like plant residues, animal manure, and food
scraps by bacteria, fungi, and other organisms.

Requires a balance of carbon-rich ("brown") and nitrogen-rich ("green") materials,
moisture, and oxygen.

Organic Manure (Compost):

A dark, crumbly, earthy-smelling material.

Rich in essential plant nutrients (nitrogen, phosphorus, potassium, and
micronutrients).

Improves soil structure, water retention, and aeration.
Enhances the activity of beneficial soil organisms.
Suppresses some soil-borne diseases and pests.
Provides a slow-release source of nutrients for plants.

Importance of Composting:

Waste Reduction: Diverts organic waste from landfills, reducing environmental
pollution.

Soil Improvement: Enhances soil fertility and health, leading to better crop yields.
Reduced Reliance on Chemical Fertilizers: Provides a sustainable and natural
source of plant nutrients.
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- Water Conservation: Improves soil structure, increasing its water-holding capacity.

- Improved Plant Health: Strengthens plants and makes them more resistant to
stress and diseases.

- Cost-Effective: Utilizes readily available organic materials, reducing the need to
purchase expensive chemical fertilizers.

Digital and Non-Digital Resource Activity:

- Use digital devices and non-digital resources (books, pamphlets, agricultural
extension materials) to research different methods of composting and identify
common organic materials suitable for composting at the farm level in your region.

Discussion Activity:

- Discuss the types of organic waste generated in your homes, school, or local
community that could be used for composting.
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(omposting is the combining and managing of specific waste materials so that they decom-
pose. Once the materials are mixed together, microbes in the soil will start to breakdown

the waste and turn it into the nutrient-rich material that helps plants grow. By composting,
you are not only creating something that helps keeg plants healthy, but you are keeping
compostable waste products like food scraps and yard waste out of landfills.

-WHAT YOU WILL NEED

Brown material to produce carbon: Green material to produce nitrogen: Water
Dead leaves, branches and twigs, sawdust or wood chips, + Grass clippings and leaves, fruit and vegetable scraps, +
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paper, cardboard or newspaper and shredded nut shells.
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Lesson 3.5.2 - 3.5.3: Factors Influencing the Quality of Compost Manure

The quality of compost manure, in terms of its nutrient content and suitability for soil
improvement, is influenced by several key factors. Understanding and managing these
factors is crucial for producing high-quality compost.

Factors Influencing Compost Quality:

Starting Materials (Feedstock):

o Carbon to Nitrogen (C:N) Ratio: The ideal ratio for efficient decomposition is
around 25:1 to 30:1. "Brown" materials (high in carbon, e.g., dry leaves, straw,
wood shavings) should be balanced with
"green" materials (high in nitrogen, e.g., vegetable scraps, grass clippings,
animal manure). An imbalanced ratio can slow down decomposition or lead to
unpleasant odors.

o Particle Size: Smaller particle sizes provide a larger surface area for microbial
activity, leading to faster decomposition. Chopping or shredding materials is
beneficial.

o Variety of Materials: Using a diverse range of organic materials can resultin a
more nutrient-rich compost. Avoid composting diseased plants, meat scraps,
dairy products, and oily foods, as they can attract pests, cause odors, or
introduce harmful pathogens.

Moisture Content: Microorganisms need adequate moisture to thrive. The ideal
moisture content is often described as being similar to a wrung-out sponge (around
40-60%). Too dry, and decomposition slows down; too wet, and it becomes
anaerobic (lacking oxygen), leading to foul smells.

Aeration (Oxygen Supply): Aerobic microorganisms are responsible for efficient
composting without producing bad odors. Regular turning or aeration of the
compost pile ensures an adequate supply of oxygen. Lack of oxygen leads to
anaerobic decomposition, which is slow and produces methane and other smelly
gases.



Temperature: The temperature within the compost pile affects the rate of
decomposition and can help kill harmful pathogens and weed seeds.
Thermophilic composting (hot composting, reaching temperatures of 5565°C) is
faster and more effective at sanitization but requires careful management.
Mesophilic composting (cooler temperatures) is slower but easier to manage.

pH: While microorganisms can tolerate a wide range of pH, a slightly acidic to
neutral pH (around 6-7) is generally optimal for composting.

Time: The duration of the composting process affects the maturity and stability of
the final product. Adequate time allows for complete decomposition and the
breakdown of complex organic compounds.

Discussion and Presentation Activity:

Discuss in detail how each of the factors listed above affects the composting
process and the quality of the resulting manure.

Divide into groups, and each group prepares a short presentation on one of the
factors, explaining its importance and how to manage it effectively in composting.

compost
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Image: Diagrams illustrating the ideal C:N ratio, moisture content (sponge analogy), and
the importance of aeration in a compost pile.
Lesson 3.5.4 - 3.5.6: Conventional Composting Methods (Pit and Heap)

Conventional composting methods, such as pit composting and heap composting, are
simple and widely used techniques for producing organic manure at the farm level.
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1. Pit Composting:

Description: This method involves digging a pit in the ground and layering organic
materials within it.
Procedure:

1.

Choose a suitable location for the pit (away from water sources and buildings,
in a shaded area if possible).

. Dig a pit of appropriate size (e.g., Im x 1m x 1m, depending on the volume of

materials).

. Start layering organic materials in the pit, alternating between "brown" and

"green" materials.

4. Add a layer of soil or old compost to introduce beneficial microorganisms.

. Moisten each layer as you add it.
. Cover the top layer with soil to retain moisture and heat, and to reduce odors

and fly breeding.

. Turn the materials occasionally (every few weeks) if possible, to improve

aeration and speed up decomposition. This can be done by transferring the
contents to a new pit or by mixing within the original pit.

. The compost is ready when the materials have broken down into a dark,

crumbly, and earthy-smelling substance (typically after 2-6 months, depending
on the materials and conditions).

Advantages: Simple, requires minimal space above ground, good moisture
retention.



Disadvantages: Turning can be difficult, slower decomposition compared to aerated
methods.

2. Heap Composting:

Description: This method involves building a pile or heap of organic materials above
ground.
Procedure:

1.

S e W

Choose a suitable location for the heap (similar considerations as for pit
composting).

. Start building the heap by layering "brown" and "green" materials, ensuring a

good mix.
Add a layer of soil or old compost to introduce microorganismes.

Moisten each layer as you build the heap.
The heap should be of a reasonable size (e.g., 1m x 1m x 1m) to retain heat.

Cover the heap with a layer of soil, plastic sheet (with ventilation), or old sacks
to retain moisture and heat.

. Turn the heap regularly (e.g., every 2-4 weeks) to aerate the materials and

promote even decomposition. Turning involves moving the outer layers to the
inside and vice versa.
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8. The compost is ready when the materials have decomposed into a dark,
crumbly substance.
Advantages: Easier to turn compared to pit composting, can handle larger volumes
of materials.
Disadvantages: Can lose moisture more quickly, may attract flies if not managed

properly.
Practical Activity:

Under the guidance of your teacher or a resource person, and using locally available
organic materials, work in groups to set up a compost pit and a compost heap
following the procedures described. Ensure proper layering and moistening of the
materials.

Observation and Monitoring:

Regularly observe and monitor the composting process in both the pit and the
heap. Note any changes in temperature, moisture, and the breakdown of materials
over time.

Lesson 3.5.7 - 3.5.9: Innovative Composting Methods (Vermi-composting and
Containerized Composting)

Innovative composting methods, such as vermi-composting and containerized
composting, offer alternative ways to produce organic manure, often with specific
advantages in terms of speed, space efficiency, or the quality of the compost.



1. Vermi-composting (Worm Composting):
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Description: This method uses earthworms (specifically Eisenia fetida or red
wigglers) to decompose organic materials.
Procedure:

1. Obtain a suitable container (e.g., a plastic bin with drainage holes).

2. Create bedding for the worms using materials like shredded paper, cardboard,
coconut coir, or straw. Moisten the bedding.

3. Introduce red wiggler worms into the bedding (start with about 1 kg of worms
for a bin of 0.5m x 0.5m x 0.5m).

4. Start feeding the worms with small amounts of food scraps (vegetable and
fruit peels, coffee grounds, tea bags, etc.). Bury the food scraps in different
locations in the bin each time. Avoid feeding them meat, dairy, or oily foods.

5. Maintain adequate moisture in the bin (similar to a wrung-out sponge).
6. Harvest the vermicompost (worm castings) when the bedding has turned into
a dark, granular material. This can be done by moving the finished compost to

one side and adding fresh bedding and food to the other side, encouraging
the worms to migrate.

7. The vermicompost is a high-quality, nutrient-rich organic fertilizer.
Advantages: Fast decomposition, produces very high-quality compost (worm
castings), odorless if managed properly, can be done in small spaces.
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- Disadvantages: Requires obtaining and managing worms, specific feeding
requirements.
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3. Containerized Composting (Bin Composting):
Description: This method uses enclosed bins or containers for composting, which can
be made from various materials (plastic, wood, wire mesh).

Procedure: Obtain or construct a composting bin of appropriate size.



1. Layer "brown" and "green" materials inside the bin, similar to heap
composting.

2. Add a layer of soil or old compost.

3. Moisten the materials.

4. Ensure adequate aeration by turning the materials regularly or by using a bin
with ventilation holes.

5. Some bins have features like a door at the bottom for easy removal of finished
compost.
6. The compost is ready when the materials have decomposed.
Advantages: Neater and more contained than open heaps, can be aesthetically
more pleasing, may retain moisture and heat better than open heaps.
Disadvantages: Turning can be cumbersome depending on the bin design, may
require more initial investment for the bin.

Digital Resource Activity:

Use digital resources (videos, articles) to learn more about the practical steps
involved in setting up and managing vermi-composting and containerized
composting systems.

Practical Activity (If Feasible):

If resources allow, work in groups to set up a small vermi-composting bin or a
simple container composting system using readily available materials.

Observation and Comparison:

Compare the characteristics and management requirements of the conventional
(pit and heap) and innovative (vermi-composting and containerized) composting
methods.

Lesson 3.5.10: Appreciating the Role of Composting in Soil Improvement
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Composting plays a vital role in improving soil health and fertility, leading to numerous
benefits for plant growth and overall ecosystem health.

Role of Composting in Soil Improvement:

Improved Soil Structure: Compost adds organic matter to the soil, which helps to
bind soil particles together, creating a crumbly structure. This improves aeration,
water infiltration, and drainage in clay soils, and increases water retention in sandy
soils.

Enhanced Water Holding Capacity: The organic matter in compost acts like a
sponge, increasing the soil's ability to hold water and making it available to plants
for longer periods, reducing the need for frequent irrigation.

Increased Nutrient Availability: Compost contains essential plant nutrients in a
slow-release form, making them available to plants gradually over time. It also
improves the soil's ability to retain nutrients, preventing leaching.

Improved Biological Activity: Compost introduces beneficial microorganisms to the
soil, which help in nutrient cycling, disease suppression, and overall soil health.
Suppression of Soil-Borne Diseases and Pests: Healthy, biologically active soil is
more resistant to certain soil-borne diseases and pests. Some components of
compost can also have direct suppressive effects.

Reduced Soil Erosion: Improved soil structure due to compost makes the soil more
resistant to erosion by wind and water.

Buffering Capacity: Compost can help buffer the soil pH, making it more stable and
suitable for plant growth.

Reduced Need for Chemical Fertilizers: By providing essential nutrients naturally
and improving soil health, composting can significantly reduce the reliance on
synthetic chemical fertilizers, which can have negative environmental impacts.

Practical Application Activity:

If compost has been produced through the practical activities, apply it to existing
crop enterprises in the school garden or in individual learner projects. Observe the



growth and health of the plants compared to those grown without compost.
Document any noticeable differences.

Discussion Activity:

Discuss the long-term benefits of using compost for soil improvement compared to
relying solely on chemical fertilizers. Consider the environmental and economic
aspects.

Conclusion:

Emphasize that composting is a sustainable and environmentally friendly practice
that not only manages organic waste but also significantly improves soil health and
fertility, leading to healthier plants, better yields, and a more resilient agricultural
system.

Image: Visuals comparing soil treated with compost to soil without compost, showing
differences in structure and plant growth. A diagram illustrating the various ways
compost improves soil health. Get more Resources from Enovate.co ke
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