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FOREWORD

Ghana’s new Senior High School Curriculum aims to ensure that all learners achieve
their potential by equipping them with 21st Century skills, knowledge, character
qualities and shared Ghanaian values. This will prepare learners to live a responsible
adult life, progress to further studies and enter the world of work. This is the first
time that Ghana has developed a Senior High School Curriculum which focuses on
national values, attempting to educate a generation of Ghanaian youth who are
proud of our country and can contribute effectively to its development.

The Ministry of Education is proud to have overseen the production of these Learner
Materials which can be used in class and for self-study and revision. These materials
have been developed through a partnership between the Ghana Education Service,
teacher unions (Ghana National Association of Teachers- GNAT, National Association
of Graduate Teacher -NAGRAT and the Coalition of Concerned Teachers- CCT) and
National Subject Associations. These materials are informative and of high quality
because they have been written by teachers for teachers with the expert backing of
each subject association.

| believe that, if used appropriately, these materials will go a long way to
transforming our Senior High Schools and developing Ghana so that we become
a proud, prosperous and values-driven nation where our people are our greatest
national asset.

Haruna Iddrisu MP

Minister for Education
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YEAR 2 SECTION 1 AGRICULTURAL DEVELOPMENT IN AN INDUSTRIALISING SOCIETY

Concept of Agriculture in an
Industrialising Society

This section is to enable you to undertake good agricultural practices to sustain
agriculture and manage sustainable agricultural waste. This has become necessary
due to the global food insecurity as a result of climate change, soil degradation, water
scarcity and poor farming practices. Agricultural activities also generate a significant
amount of waste, including crop residue, animal manure, and agro-industrial by-
products. This, if not properly managed, can contribute to environmental pollution,
greenhouse gas emissions, and health hazards. However, when properly managed, it
can be transformed into valuable resources that will promote circular agriculture and
environmental health. Education in agriculture, as you have already learned in Years 1
and 2, will support this effort and help dispel misconceptions about agriculture.

KEY IDEAS

« Agricultural Waste Management: Safe handling and reuse of farm waste to prevent
pollution.

« Agricultural Waste: Unused materials from farming, like manure and crop residue.

« Circular Agriculture: Reusing agricultural resources to reduce waste and promote
sustainability.

« Factors Influencing Sustainable Agriculture: Conditions such as climate change,
soil health, and water access that affect farming sustainability.

+ Good Agricultural Practices (GAPs): Safe and sustainable farming methods that
protect health and the environment.

« Sustainable Agriculture: Farmingthat meets current food needs without compromising
the future.
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SECTION 1 AGRICULTURAL DEVELOPMENT IN AN INDUSTRIALISING SOCIETY

MEANING, PRACTICES AND FACTORS OF
GOOD AGRICULTURAL PRACTICES (GAP) AND
SUSTAINABLE AGRICULTURE

Meaning of Good Agricultural Practices (GAP)

Good Agricultural Practices (GAP) refers to a set of guidelines and recommendations
aimed at promoting sustainable and safe agricultural production. GAP aims to ensure
safe and quality agricultural products while minimising harmful environmental and
social impacts.

Key Components of Good Agricultural Practices
The practices of GAP include

1. Soil Management - using organic matter, crop rotation, and conservation
tillage.

2. Water Management - efficient irrigation, water conservation, and pollution
control.

Crop Protection - integrated pest management (IPM), safe pesticide use.

4. Harvesting and Post-Harvest Handling - hygienic storage and handling
procedures.

5. Worker Health and Safety - providing protective equipment and training.

6. Record Keeping — maintaining records on inputs, harvests, and treatments.

Sustainable Agriculture

Sustainable agriculture is a farming approach that meets current food needs without
compromising the ability of future generations to meet theirs. It focuses on maintaining
ecological balance, preserving natural resources, and supporting the economic viability
and social well-being of farming communities.

1. Practices of Sustainable Agriculture: The practices of sustainable agriculture
include;

a. Agroecology— mimicking natural processes in farming.

b. Organic Farming - avoiding synthetic chemicals and genetically modified
foods (GMOs).

c. Agroforestry — combining trees and crops/livestock.

d. Crop Diversification - reducing dependency on single crops.

e. Soil Conservation - reducing erosion and improving fertility.

f.  Water Conservation - rainwater harvesting and drip irrigation.

g. Renewable Energy Use - solar, biogas, and wind on farms.
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2. Factors affecting GAP and Sustainable Agriculture: The factors affecting
GAP and sustainable agriculture span from environmental, economic, social,
technological and policy and institutional factors.

a.

Environmental Factors

i. Climate change (e.g. droughts, floods, temperature shifts).

ii. Soil degradation (e.g. erosion, salinisation).

iii. Water availability and quality.

Economic Factors

i. Access to credit and investment.

ii. Market demand for sustainably grown products.

iii. Cost of inputs such as organic fertilisers or irrigation systems.
Social Factors

i. Education and training of farmers.

ii. Cultural practices and traditional knowledge.

iii. Labour availability and working conditions.

Technological Factors

i. Access to modern tools and precision farming.

ii. Information technology for weather forecasts and market prices.
iii. Research and development in crop varieties and soil health.
Policy and Institutional Factors

i. Government support and subsidies.

ii. Land tenure security.

iii. Certification standards (e.g., Ghana Standards Authority, Food and
Drugs Authority, Ghana).

Summary: The tables below provide a summary of concepts we have looked at so far.

Table 1.1: Meaning and factors affecting good agricultural practices and sustainable
agriculture

Meaning Of Good Agricultural Practices Sustainable Agricultural Practices

Practices that ensure safe and high-quality » Soil management
agricultural products

+ Water management
+ Agronomy
« Agroforestry

« Crop protection

» Organic farming
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Table 1.2: Factors affecting good agricultural practices and sustainable agriculture

Environmental Economic Factors Social Factors Technological
Factors Factors
+ Climate « Market access « Education and « Modern tools
change ) training .
« Cost inputs « Information
+  Water » Cultural practices technology
availability *  Access to o
credit « Labour availability + Research
+ Soil development
degradation

The Influences of GAP on Sustainable Agriculture

1. GAP promotes responsible use of natural resources such as soil, water, and
biodiversity. Practices such as crop rotation, cover cropping, integrated pest
management (IPM), and efficient irrigation help maintain ecological balance,
reduce soil erosion, prevent water pollution, and conserve biodiversity.

2. Through practices such as minimum tillage, organic manure application, and
crop residue management, GAP improves soil structure and fertility. Healthy
soil supports higher crop productivity and acts as a carbon sink, contributing to
climate change mitigation.

3. GAP encourages sensible water use through techniques such as drip irrigation,
rainwater harvesting, and scheduling irrigation based on crop needs. These
methods reduce water waste and ensure sustainability in water-scarce regions.

4. By promoting integrated pest and nutrient management, GAP minimises
the dependence on synthetic fertilisers and pesticides. This not only lowers
production costs and chemical residues in food but also protects beneficial
organisms and soil microbiomes.

5. GAP includes guidelines for safe handling of inputs, harvesting, storage, and
transport. These practices prevent contamination of produce and ensure that
food is safe and of high quality, which benefits consumers and enhances market
access for farmers.

6. GAP supports the use of climate-smart practices, such as the selection of
drought-resistant varieties, diversified cropping systems, and resilient farming
structures. These help farmers adapt to climate variability and extreme weather
events.

7. By improving efficiency, productivity, and marketability, GAP helps farmers
increase profitability while reducing resource input costs. Certification
under GAP schemes can also open up access to premium markets and export
opportunities.
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AGRICULTURAL DEVELOPMENT IN AN INDUSTRIALISING SOCIETY

Activity 1.1 Good agricultural practices and sustainable agriculture

1.  Organise yourselves into groups of 3 or 4, select a crop of your choice (maize,
tomatoes, pepper, etc.).

2. Discuss the GAP that can be used to cultivate the chosen crop.

3. Cultivate the crop using Good Agricultural Practices. Where there are limited
resources, watch a video on the cultivation of cops using GAP.

4. Prepare and present a report on the project to the class in a plenary session.
Your presentation should include the following:

a.
b.

Title of the project

Introduction: description of the crop grown and a brief explanation of
Good Agricultural Practices (GAP) used.

c. Materials and Tools: List of inputs and tools used for the cultivation

Steps taken in the cultivation process (following GAP), e.g. Land
preparation (clearing, ploughing, levelling, seed selection, e.g. using
quality and certified seeds, planting, e.g. proper spacing, planting time,
water management, e.g., watering schedule, use of drip irrigation,
fertiliser application, e.g. correct type, amount, and timing, pest and
disease control, e.g. use of safe pesticides or organic methods, weed
control, e.g. manual or eco-friendly chemical use, harvesting, e.g. correct
time and method).

Challenges faced and how they were resolved.
A minimum of 5 benefits of using GAP in the cultivation of the crop.

Pictures of your activities.

MODERN TECHNOLOGIES THAT PROMOTE
SUSTAINABLE AGRICULTURE

The modern technologies that are used to promote sustainable agriculture include the

following mentioned below.

1. Precision Agriculture: Precision Agriculture uses data and technology to
optimise field-level management.

a. Global Positioning System (GPS) and Geographic Information System (GIS):
These help farmers map fields and monitor crop conditions.

b. Soil Sensors: Measure moisture, nutrients, and temperature.

c. Variable Rate Technology (VRT): Applies fertilisers, pesticides, and water
precisely where needed.
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2. Drones and Aerial Imaging: Drones and aerial imaging improve monitoring
and analysis of large areas.

a. They provide real-time data on crop health, irrigation, and pest infestations.

b. They also reduce the need for chemical applications through targeted
spraying.
3. Internet of Things (IoT) in Smart Farming: IoT connects sensors, devices,
and software to monitor and automate farm operations.

a. They monitor livestock health, greenhouse climates, and soil conditions.
b. They automate irrigation and fertilisation systems to reduce waste.

4. Blockchain Technology in Sustainable Agriculture: Blockchain, a
decentralised and secure digital ledger, improves transparency, traceability, and
trust across the food supply chain.

a. Supply chain transparency: Tracks every stage from “farm to fork” to ensure
authenticity and reduce fraud and mislabelling.

b. Traceability of inputs: Records the origin of seeds, fertilisers, pesticides, and
livestock feed and encourages the use of eco-friendly inputs.

c. Smart contracts: Automate agreements between farmers, suppliers, and
buyers, and ensure fair pricing, timely payments, and reduced transaction
costs.

d. Certification and compliance: Stores digital records of GAP, organic, or fair-
trade certifications for easy verifications by regulators and consumers.

e. Access to finance: Transparent records improve creditworthiness and enable
microloans or insurance through verified blockchain data.

5. Climate-Smart Agriculture Tools: Adapt farming practices to changing
climate conditions.

a. Crop modelling software: Predicts optimal planting and harvesting times.

b. Decision-supportsystem: Offer recommendations based on weather forecasts
and historical data.

6. Biotechnology and Genetic Engineering: Biotechnology and genetic
engineering enhance crop and animal traits to improve yields and reduce inputs.

a. Drought and pest-resistant crops/animals: Reduce reliance on irrigation and
pesticides.

b. Biofertilisers and biopesticides: They serve as natural alternatives to
chemicals.

7. Vertical and Indoor Farming: Reduces land use and conserves water.

a. Uses LED lighting, hydroponics, and aeroponics to grow food indoors year-
round.

b. Significantly lowers transportation emissions by producing food closer to
urban centres.
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8. Renewable Energy Integration: Reduces the carbon footprint of farming
operations.

a. Solar-powered irrigation systems.
b. Wind turbines and bioenergy from agricultural waste.

9. Big Data and Artificial Intelligence: Enable predictive analytics and smarter
decision-making.

a. Analyse trends in weather, soil health, and market demands.

b. Optimise crop planning and resource use.

MODERN TECHNOLOGIES THAT PROMOTE
SUSTAINABLE AGHICULTU RE

1. PRECISION Z. DROMNES AMD 1'DT Ihl CLIMATE-SMART
AGRICULTURE AERIAL IMAIGING SMART FARMING AGRICULTURE TOLCLS
Uses data and techmclogy Irgproee moniionng Connects sensors, devices,  Adapt faeming practicss

to opaimize figdd-level mangt  and anabvsis of large areas  and sottware to meniter  to changing cimane condtions
anad pubaerans Farm operagion

= 12 B
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Figure 1.1: Some modern technologies that promote sustainable agriculture

Activity 1.2 Exploring Modern Technologies that Promote Sustainable Ag-

riculture

1. Organise yourselves into groups of 3 or 4, research and explore modern
technologies used in agriculture and how these technologies
support sustainable agricultural practices. Use the following guiding
questions to organise your discussion.

a. What comes to mind when you hear the term “modern technologies in
agriculture”?

b. List at least four examples of modern agricultural technologies (e.g.,
precision farming, drone technology, automated irrigation systems,
mobile apps, etc.).

Rl
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c. For each example, explain briefly how it promotes sustainable
agriculture (e.g., conserving resources, increasing yields, reducing
pollution).

d. Asagroup, choose the two most impactful technologies and be prepared
to explain your choice.

2. Present your group’s findings to the class. Be prepared to answer questions
and receive feedback.

SOURCES OF AGRICULTURAL WASTE AND
SUSTAINABLE TECHNIQUES TO MANAGE
AGRICULTURAL WASTES

Agricultural Wastes

Agricultural waste, also known as agro-waste, refers to the by-products and residues
generated from agricultural activities. These wastes can originate from crop farming
(examples, leaves, straw, husks) and animal farming (such as manures, slurries). They
can be solid, liquid, or slurry. Figure 1.2 shows some sources of agricultural wastes.

Sources of Agricultural Wastes
The sources of Agricultural waste include the following listed below.
1. Crop Farming

a. Crop residues: Straw, stovers, husks, leaves, and other plant parts left after
harvest.

b. Agro-industrial by-products: Oilseed meals, distillery wastes, and fruit/
vegetable processing residues.

c. Food processing waste: Fruit and vegetable scraps, peels, and other inedible
parts from processing.

d. Weeds and unmarketable produce: Weeds and crops that do not meet quality
standards for sale.

2. Animal Farming

a. Animal manures: Solid and liquid waste from livestock, poultry, and other
animals.

b. Slurries: Liquid waste from animal farming, such as manure slurry.

c. Animal bedding: Material such as straw or wood shavings used for animal
housing, which becomes waste when soiled.
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Figure 1.2: Sources of agricultural waste

Sustainable Techniques to Manage Agricultural Waste
The sustainable techniques for managing Agricultural wastes include composting and vermi-
composting, biochar production, biogas production, crop rotation and diversity conservation
tillage, sustainable livestock farming and the 5 Rs. Figure 1.3 shows some sustainable techniques
to manage agricultural wastes.

1. Composting and Vermicomposting

a. Composting: This process breaks down organic matter (e.g. crop residues,
animal manure) into nutrient-rich compost, which can be used as a soil
amendment to improve fertility and soil structure.

b. Vermicomposting: This involves using worms to accelerate the composting
process, producing a high-quality compost called vermicompost.

2. Biochar Production

Biochar: This is a charcoal-like material produced from the pyrolysis (heating)
of agricultural waste. It can be used to improve soil structure, water retention,
and nutrient availability, as well as sequester carbon.

3. Biogas Production

Biogas: This is a fuel produced from the anaerobic digestion of organic waste. It
can be used for heating, electricity generation, and transportation.

4. QOther Sustainable Practices
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a. Crop Rotation and Diversity: Rotating crops helps to prevent soil erosion,
improves soil health, and reduces the need for synthetic fertilisers and
pesticides.

b. Conservation Tillage: This practice minimises soil disturbance, reducing
erosion and improving water infiltration.

c. Sustainable Livestock Farming: Practices such as rotational grazing and
feeding animals on crop residues can improve livestock health and reduce
waste generation.

d. The 5 Rs: Refuse, Reduce, Reuse, Repurpose and Recycle waste materials to
minimise landfill disposal and maximise resource utilisation.

Composting
[epompnsss Gngame wasle inio
ruEriEnt=rch mangng

Vermicomposting
Lises parifreorms be convert crganic
wakte imo high-guality compost.

Anaerobic Digestion (Biogas)
Canwdia anmimsal veashs b I:-lugag
for fuel ard digestate for fertilizer,

Biochar Production

Pyrolysis of plant wastes 10 produce
carbon-rich biochar, Improving soll heslth,
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Felunn SEhemeas
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Figure 1.3: Sustainable techniques to manage agricultural wastes

Activity 1.3 Agricultural Waste and Sustainable Techniques to Manage

Waste

1. Organise yourselves into groups of 3 or 4, explore the different types of
agricultural waste and how they can be managed sustainably. Choose one of
the following activities:

Option A: Farm Visit (where accessible)

Visit a nearby crop or animal farm to observe and collect different types of
agricultural waste for a class display.

Option B: Video/Virtual Tour (for schools without farm access)

Watch a video documentary or virtual tour that shows agricultural activities
and waste generation (e.g., composting, livestock waste, post-harvest waste).

Rl
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Take notes on the types of waste and how they are managed. [ https://www.
youtube.com/watch?v=p4l4ipDHscU]

Option C: Picture-Based Case Study

Analyse photos about farming and waste generation in Ghana. Use them to
identify common waste types and discuss possible sustainable management
methods.

Market organic waste being Mixed food and plant waste ar-
composted ranged for composting

2. After your research, discuss the following with your group.
a. Why is it important to manage agricultural waste sustainably?

b. What natural or biological methods (e.g. composting or biogas) can be
used to manage farm waste?

How can farm waste be transformed into useful products?

d. What are the benefits of using compost or manure over chemical
fertilisers?

e. What challenges do farmers face in managing agricultural waste?

f. How can schools help promote sustainable waste management in
agriculture?

g. Which sustainable technique would you recommend to a smallholder
farmer, and why?

Rl
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« Barrow, J.W. (2018). Sustainable Agriculture: Principles and Practices. Publisher: Syrawood
Publishing House. ISBN- 9781682865736]

+ General Agriculture Textbook for Senior Secondary Schools
« SHS Agricultural Curriculum

+ Skiba, R. (2024). Agribusiness Management in Sustainable Agricultural Enterprises. After
Publisher: Midnight Publishing. ISBN-107:70975655221




REVIEW QUESTIONS

1. Explain the meaning of good agricultural practices.
2. Discuss three sustainable agricultural practices.

3. State three environmental factors influencing good agricultural practices and
sustainable agriculture.

4. Describe three ways of managing agricultural waste effectively.

5. Briefly explain how you would use agricultural waste to prepare compost using
the heap method.

6. Which one of the following is an economic factor influencing good agricultural
practices and sustainable agriculture?

A.  Access to credit
B. Cultural practices
C. Soil degradation
D. Water availability

e »
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Modern Mechanised Agriculture in an
Industrialising Society

This section will introduce you to the emerging technologies in agriculture and how
to apply them in your local context. The use of technology can boost food production
in order to meet the growing demand for food as a result of the rise in population and
other factors. It will also enhance your knowledge, understanding and skills to be able
to apply these technologies and address their challenges. Furthermore, this will go a
long way to ensure the smooth running of the industries you learned about in Years
1 and 2 since there will be a free flow of raw and waste materials to keep them in
business. Nonetheless, it will help address their challenges as well with the emerging
technologies and improved tools.

KEY IDEAS

« Applications of Emerging Technologies: Practical ways in which new tools like
drones, sensors, and data systems are used in planting, irrigation, harvesting, and
monitoring.

+ Challenges of Emerging Technologies: Difficulties such as high costs, lack of
technical skills, and limited access that can hinder their use in farming.

+ Emerging Technologies in Agriculture: New and innovative tools, systems, or
methods being introduced to improve agricultural productivity and sustainability.

+ Importance of Emerging Technologies: They help increase food production, improve
efficiency, and address the growing demand for food due to the rising population.

+ Link between Agriculture and Industry: Emerging technologies ensure a steady
supply of raw materials and manage waste efficiently to support industrial operations.

« Prospects of Emerging Technologies: The potential benefits and future improvements
they offer in transforming agriculture and linking it to industrial growth.
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MEANING, IMPORTANCE AND CHALLENGES OF
EMERGING TECHNOLOGIES IN AGRICULTURE

Meaning of Emerging Technologies in Agriculture

Emerging technologies in agriculture refer to new and innovative tools, methods, and
systems that are being developed and adopted to improve the efficiency, productivity,
sustainability, and profitability of agricultural practices. These technologies often
involve the use of advanced science and engineering, including digital tools,
biotechnology, automation, artificial intelligence (AI), robotics, satellite imagery, and
smart sensors. They are aimed at solving challenges such as climate change, labour
shortages, limited natural resources, and the growing demand for food. Examples of
Emerging Technologies in Agriculture.

1. Precision farming; using GPS, drones, and data analytics to monitor and
manage Crops.

2. Biotechnology; developing genetically improved crops that are drought-, pest-,
or disease-resistant.

3. Smartirrigation systems; using moisture sensors and weather data to optimise
water use.

4. Agricultural robotics; automated machines for planting, harvesting, and
weeding.

5. Artificial intelligence (AI); predicting crop diseases and planning resource
use efficiently.

6. Vertical and indoor farming; using controlled environments to grow crops
year-round.

Importance of Emerging Technologies in Agriculture
1. Increased Agricultural Productivity

a. Technologies such as precision farming and genetic engineering help farmers
grow more food on the same amount of land.

b. Higher yields mean better food security and income for farmers.
2. Efficient Use of Resources

a. Smart irrigation systems, soil sensors, and GPS-guided equipment ensure
that water, fertilisers, and pesticides are used only when and where needed.

b. This reduces waste and lowers production costs.
3. Improved Crop and Livestock Health

a. Drones, Al, and remote sensing help monitor crops and animals for diseases
or stress.

b. Early detection allows for timely treatment, minimising losses.
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4. Environmental Protection and Sustainability

a. Technologies help reduce soil degradation, water pollution, and greenhouse
gas emissions.

b. Conservation agriculture practices can be better implemented with the help
of emerging tools.

5. Reduction in Labour Intensity

a. Automation and robotics reduce the need for manual labour, especially in
planting, weeding, and harvesting.

b. This is particularly helpful where there are labour shortages or high labour
costs.

3. Data-Driven Decision Making

a. Real-time data from sensors, satellites, and apps allows farmers to make
more accurate and timely decisions.

b. Leads to better planning and reduced risk.
3. Adaptation to Climate Change

a. Climate-smarttechnologies help farmers adapt to changing weather patterns,
such as drought-resistant seeds or weather-predictive software.

b. Protects farming livelihoods from climate-related disruptions.

c. Improved Food Safety and Quality: Technologies such as blockchain enable
traceability in the food supply chain, reducing contamination and improving
consumer confidence.

4. Market Access and Profitability

a. Mobile apps and digital platforms help farmers to access better markets, get
fair prices, and reduce dependency on middlemen.

b. Innovation and job creation

c. The development and use of new agricultural technologies create
opportunities for entrepreneurship and skilled employment in Agro-based
and Agri-tech industries.

Figure 2.1 shows a picture of a farmer using a drone to monitor disease and pest occurrence in
his farm, while Figure 2.2 shows pictures of some smart irrigation systems.

e
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Figure 2.2: Smart irrigation systems

Challenges of Emerging Technologies in Agriculture
1. High Cost of Technology

a. Many emerging technologies, such as drones, Al systems, and smart sensors,
are expensive to acquire, install, and maintain.

b. Small-scale farmers often cannot afford them without subsidies or financial
support.

2. Lack of Technical Knowledge and Skills

a. Farmers may not have the training or education needed to use digital tools,
data systems, or automated equipment. This limits the effective use of
available technology.

b. Limited access to infrastructure.

c. Poor internet connectivity, lack of electricity, and inadequate transportation
can hinder the use of smart agricultural tools - especially in rural areas.

3. Resistance to Change

a. Some farmers may prefer traditional farming methods due to fear of risk,
unfamiliarity, or cultural beliefs.

b. Changing long-standing practices can take time and trust.

4. Data Privacy and Ownership: As digital tools collect large amounts of farm
data, there are concerns about who owns and controls this data, and how it is
used by third parties.

5. Limited Government Support and Policy Gaps

a. In many regions, there are no clear policies or incentives for adopting new
technologies in agriculture.

b. Lack of investment and regulation slows innovation.

6. Incompatibility with Small-Scale Farming: Many emerging technologies
are designed for large commercial farms, making them difficult to adapt to
smallholder operations.

e
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7. Environmental and Ethical Issues: Use of biotechnology (e.g., GMOs) raises
ethical, health, and environmental concerns in some communities.

8. Maintenance and After-Sales Support: Limited access to technicians and
spare parts makes it difficult to repair or maintain high-tech equipment in rural
areas.

9. Language and Literacy Barrier: Some digital tools or platforms are not
available in local languages or require high levels of literacy, excluding many
farmers from their use.

Activity 2.1 Exploring Emerging Technologies in Agriculture

1. Organise yourselves into groups of 3 or 4, either visit a nearby farm in your
locality or watch a documentary (click here) that shows how emerging
technologies are used in agriculture. While on the farm or watching the
video, observe and take notes on the following;

a. The name of the farm or the location featured in the documentary.

b. The technologies being used (include pictures or screenshots where
possible)

c. How these technologies are applied to improve agricultural production

2. Discuss the challenges that farmers face in using the technologies and how
they are addressing them.

3. Afterwards, work together to prepare and present a brief group report in
class summarising your findings.

APPLICATIONS AND PROSPECTS OF EMERGING
TECHNOLOGIES IN AGRICULTURE

Application of Emerging Technologies in
Agriculture

Precision Agriculture

1. It uses GPS, GIS, drones, and sensors to monitor soil conditions, crop health,
and field variability.

2. It helps farmers apply the right amount of water, fertiliser, and pesticide at the
right place and time.
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Example: Soil sensors detect moisture levels and send real-time data to control
irrigation systems to reduce water waste. Figure 2.3 shows a picture of a drone applying
pesticides on some crops.

Figure 2.3: Application of pesticides using a drone

Biotechnology and Genetic Engineering

1. Develop genetically modified crops that are resistant to pests, diseases, and
harsh weather.

2. Enhance crop yield, shelf life, and nutritional value.

Example: Drought-resistant maize or rice varieties allow farmers to grow food in
water-scarce regions.

Automation and Robotics

1. Machines and robots are used for planting, weeding, and harvesting crops with
minimal human labour.

2. Increase efficiency and reduce labour costs.

Example: Robotic harvesters can pick fruits such as apples or strawberries without
damaging them.

Figure 2.4: Arobot planting seedlings
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Figure 2.5: Irrigation of a farm b a robot

Remote Sensing and Drone

1. Drones take aerial images and videos of farmlands to assess crop health, detect
diseases, and monitor growth.

2. Satellite images help in mapping soil conditions and planning farm operations.

Example: A drone can scan an entire farm and identify areas affected by pest
infestation, allowing targeted treatment.

Artificial Intelligence (Al) and Machine Learning

1. Al analyses data from weather forecasts, soil sensors, and crop models to make
decisions about planting and harvesting.

2. Helps predict crop yield and detect early signs of disease.

Example: Al-powered apps give farmers daily updates on when to water or apply
fertiliser based on real-time data.

Smart Irrigation System

1. Automated irrigation systems use weather data and soil sensors to optimise
watering schedules.

2. Ensures crops are given just the right amount of water.

Example: Drip irrigation controlled by smart devices minimises water use and
improves crop quality.

Vertical and Indoor Farming

1. Crops are grown in stacked layers under controlled conditions, using LED lights
and hydroponic systems.

2. Maximises space and enables year-round production.

Example: Urban vertical farms grow lettuce and herbs indoors using nutrient-rich
water instead of soil.
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Mobile Apps and ICT Tools

1. Mobile apps provide weather updates, market prices, farming tips, and connect
farmers to buyers.

2. ICT tools also help in training and knowledge sharing.

Example: A farmer uses an app to sell harvested crops directly to consumers or
wholesalers, increasing profits.
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Figure 2.6: A farmer collecting data using a computer tablet

Prospects of Emerging Technologies in Agriculture
1. Sustainable Food Production

a. Technologies such as precision agriculture, smart irrigation, and vertical
farming will help produce more food using fewer resources (land, water,

energy).

b. To achieve sustainable global food security development goals (SDGs) and
feed the growing population.

2. Climate Resilient Agriculture

a. Emerging tools will help farmers adapt to climate change by improving
decision-making based on weather data, soil conditions, and crop models.

b. Reduce crop losses from drought, pests, and floods through early warning
systems and stress-tolerant crop varieties.

3. Increased Efficiency and Automation

a. Automation, robotics, and AI will replace labour-intensive tasks such as
planting, weeding, and harvesting.

b. Enhances productivity, especially in countries facing labour shortages or
high labour costs.

4. Data-Driven Farming

a. Use of data, satellite imagery and the internet will enable real-time farm
monitoring and predictive analytics.

e
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b. Helps farmers make precise decisions, reduce input costs, and improve crop
yields.

5. Expanded Digital Access and Smart Farming

a. Mobile apps, remote advisory services, and e-extension platforms will
improve farmer education, connectivity, and market access.

b. Empowers smallholder farmers with timely information and connects them
to value chains.

6. Advanced Breeding and Biotechnology

a. Geneediting and other biotechnology tools will help develop next-generation
crops with better nutrition, shelf life, and stress resistance.

b. Promotes health, reduces food waste, and supports agriculture in marginal
environments.

7. Enhanced Profitability and Market Integration

a. Digital platforms and blockchain technology will ensure transparent pricing,
traceability, and fair trade.

b. Increases trust between farmers, processors, and consumers, leading to
better market access and income.

8. Urban and Indoor Farming Expansion

a. Urban areas will adopt vertical farms and container farming to produce fresh
food locally.

b. Reduces food miles, ensures food availability in cities, and supports year-
round production.

Activity 2.2 Emerging Technologies in Agriculture (Project/Homework)

1. Organise yourselves into groups of 3 or 4, design and build a simple farm
tool or device (simple irrigation system, planter, simple feeding/watering
machine, etc) using locally available or recycled materials such as PVC pipes,
empty plastic bottles or gallons/ cans. You may present a working model,
drawing, or scaled prototype if materials are limited.

2. Present a portfolio of your research to the teacher. The portfolio should
include the following;

a. Description of the technology developed.
b. How the technology works.
Materials used in developing the technology

d. The step-by-step procedure for developing the technology (consult an
expert where necessary).

e. How the technology improves production (animal or crops)
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f. Challenges faced during the production and how it was resolved.
g. How the technology can be scaled for large-scale agricultural production.
h. Indicate how the technology can be maintained.

If possible, demonstrate how the technology could be used on your school
farm or through a class presentation.

EXTENDED READING

Barrow, J.W. (2018). Sustainable Agriculture: Principles and Practices. Publisher: Syrawood
Publishing House. ISBN- 9781682865736

General Agriculture Textbook for Senior Secondary Schools
SHS Agricultural Curriculum

Skiba, R. (2024). Agribusiness Management in Sustainable Agricultural Enterprises. After
Publisher: Midnight Publishing. ISBN-10% [0975655221




REVIEW QUESTIONS

1. Briefly explain what is meant by emerging technologies in agriculture.

2. All the following are prospects of emerging technologies in agriculture except

for:

A. Climate-resilient agriculture

B. Sustainable food production

C. High cost of technology

D. Increased efficiency and automation

3. Which of the following is a challenge to the emerging technologies in

agriculture?

A. Increased agricultural production

B. Improved crop and animal health

C. Efficient use of resources

D. Resistance to change

4. State four reasons that emerging technologies are important in agriculture.

5. Describe how you would apply the emerging technologies in your local context.

6. Explain biotechnology and genetic engineering as applications of emerging
technologies in agriculture.
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YEAR 2 SECTION 3 FOOD PRODUCTION AND POST-HARVEST TECHNOLOGY

Principles Of Food Production And Post-
Harvest Technology In Natural Resource
Conservation

In Years 1 and 2, you learned about safety in using farm machines, handling injuries
with first aid, types and uses of farm power, crop classification and stages of crop
production. You also explored harvest and post-harvest tools and their uses. In this
section, we will focus on the procedures for processing, marketing and storing selected
food crops, animal products and fish, and how to apply food safety and quality practices
throughout these stages. The section includes practical and problem-solving activities
that will help you gain hands-on skills in reducing post-harvest losses, improving food
quality, and increasing profits. It will also prepare you to produce safe, quality food
not just for the local market, but for international trade as well. Join us as we build
on your previous knowledge and take a step forward in agricultural production and
agribusiness.

KEY IDEAS

« Drying, milling, smoking or freezing of food helps it last longer and makes it easier
to eat or sell.

« Food handlers should wear gloves, aprons and hairnets to keep food free from germs
and dirt.

+ Food safety systems like HACCP and GMP help stop dangers in food and protect
people’s health.

+ Good marketing and safe, high-quality food help farmers and sellers earn more
money and sell to more people.

« Keeping food clean during processing, storage and marketing helps prevent
contamination and keeps it safe to eat.

« Perishable foods like milk, meat and fruits should be kept cold to stay fresh and avoid
spoiling.
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MEANING AND PROCEDURE FOR PROCESSING,
STORAGE AND MARKETING OF SELECTED FOOD
CROPS

Meaning of Processing, Storage and Marketing of
Selected Crops

1. Processing of Crops means changing raw food from the farm into forms that
are safe, tasty and easy to use or store. It is what you do to food after it is harvested
so that you can cook, eat or keep it for a longer period of time without it getting
spoiled. This includes peeling, grating, roasting, drying, grading, frying, milling
and packaging.

Examples: Cassava processed into gari by peeling, grating, fermenting and
roasting or drying into the gari.

Cocoa is processed into cocoa powder by drying, roasting and grinding the cocoa
beans into powder.

2. Storage of Crops means keeping food crops in a safe and clean place after
harvest so they don’t get spoiled or eaten by insects, rats or go bad too quickly. It
helps to save food for later use or sale.

Examples: Groundnuts can be stored in their shells in bags to prevent them
from rotting or being eaten by pests.

Rice grains can be stored in silos or sacks in cool dry places to keep them fresh
and safe to eat.

3. Marketing of crops means selling food crops that farmers grow so that people
can buy and eat them. It includes everything farmers or sellers do to take crops
from the farm to the people who need them such as washing, packaging, sending
to the market and selling. Marketing of crops helps farmers to earn money,
allows people to get food to eat, creates jobs for sellers, drivers and traders, and
helps move food from villages to towns and cities.

Examples: Tomatoes carried in baskets or crates and sold fresh in open markets
like Agbogbloshie or Kejetia market.

Farmers sell dried cocoa beans to licensed cocoa buyers in sacks.

Methods Involved in the Processing, Storage and
Marketing of Selected Crops

Maize
1. Processing methods

a. Shelling (Threshing): removing the maize seeds (grains) from the cob, that is
taking the corn off the stick after harvesting.
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Drying: putting the maize in the sun or using a machine to remove water
from it, so it doesn’t spoil easily.

Milling: grinding the dried maize into flour or powder, to be used for making
food like porridge or banku.

Fermentation: leaving the maize dough for some time to get sour. This helps
to make foods like banku and kenkey taste better.

Snack production: snacks can be produced from maize by roasting it on
fire or using heat to pop it into popcorn, and this can be taken with roasted
groundnuts as a snack.

2. Storage methods

a.

b.

Maize can be dried and stored in sacks in dry, cool rooms free from pests
such as rodents.

Maize can also be kept in silos.

3. Marketing methods

a.
b.

Rice

Can be sold in bowls, sacks or pans in local markets

Can be sold to millers for flour

1. Processing methods

Some processing methods of rice are;

a.

b.

8.
h.

Drying: putting the grains in the sun or using heat to take out water so they
can be kept for a long period of time.

Threshing: removing the rice grains from the plant and cleaning away
leaves and other dirt.

Dehusking (Hulling): taking off the hard cover of the rice to get the brown
rice inside.

Cleaning (Winnowing): removing objects like stones, sand and husks
from the grains to make them clean.

Parboiling: soaking and boiling the rice a little, then drying it before grinding
or milling.

Polishing: making the rice look nice and smooth by removing the outer
brown part.

Grading: sorting the grains by size and shape so they all look the same.

Packaging: putting the grains into different bags or containers to sell or
store them.

2. Storage methods: Can be stored in jute or plastic sacks in cool, dry, well-
ventilated stores.

3. Marketing methods

a.

Can be sold in local markets as raw rice using plastic bowls.
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b. Can be packaged in plastic and sold in shops.

c. Canbe cooked and sold with stew or sauces at restaurants or local food joints.
Cassava
1. Processing methods

Some processing methods of cassava are;

a. Peeling and Washing: removing the skin of the cassava tuber and cleaning
it from dirt.

b. Grating: rubbing the cassava tuber on a metal sheet to turn it into a pulp.

Fermentation: leaving the cassava tubers for some time to make it sour for
making fufu or gari.

d. Pressing and Drying: squeezing out extra water from the grated cassava
tubers and putting them in the sun to dry.

e. Frying/Roasting: cooking the dried cassava pulp over heat to prepare gari.
2. Storage methods

a. Fresh cassava roots can be stored for a short time in cool places in sacks.

b. Theroots can be processed into gari or flour and stored in sacks or containers.
3. Marketing methods

a. Can be sold fresh in markets

b. Packaged gari or cassava flour can be sold in markets and shops.
Tomatoes
1. Processing methods

Some processing methods of tomatoes are:

a. Washing and Sorting: cleaning the fruits and removing the spoiled or bad
ones from them.

b. Blanching: cooking the tomatoes in hot water for a short time and then
quickly placed in cold water to help take off the skin.

c. Crushing and Cooking: smashing the fruits and cooking them to make
paste, sauce, or tomato puree.

d. Canning or Bottling: putting the cooked tomatoes into bottles or cans so
they can be kept for a long time.

e. Drying: removing water from the tomatoes to make dried pieces or tomato
powder by putting them in the sun or in an oven.

2. Storage methods
a. Fresh ones can be stored in baskets in cool places for a short period.
b. Processed paste can be stored in bottles or tins.

c. Fresh tomatoes can be stored in refrigerators or freezers.
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3. Marketing methods

a.
b.

Fresh tomatoes sold in markets and supermarkets.

Tomato paste or powder can be packaged and sold in shops.

Fruits (Mango, Pineapple, Orange)

1. Processing methods

Some processing methods of fruits are:

a.

e a0

g.

Cleaning and Peeling: washing the fruit to remove dirt and taking off the
skin.

Juicing: squeezing the fruit to get the juice using a juicer.
Pasteurisation: heating the juice to kill germs to help keep a longer period.
Concentration: boiling the juice to make it thicker like syrup.

Drying: cutting the fruit into small pieces and drying them in the sun/oven
to make dried fruit.

Jam/Jelly Making: cooking the extracted juice with sugar to make a sweet
spread for bread and other pastries.

Bottling/canning: pouring the juice into clean bottles or sachets for sale or
storage.

2. Storage methods

a.
b.

C.

Fresh fruits can be kept in cool, dry places or in refrigerators.
Juice can be extracted from the fruits and stored in bottles/fridges.

Dried fruits can be stored in sealed containers.

3. Marketing methods

a. Fresh fruits can be sold in markets or shops.
b. Extracted juices can be sold in sachets and bottles.
Groundnuts

1. Processing methods

Some processing methods of groundnuts are;

a.
b.

Shelling: breaking the groundnut shells to take out the nuts inside.

Roasting: heating the groundnuts to make them ready to eat or to prepare
them for making oil.

Grinding: crushing the roasted nuts to make groundnut paste.
Oil Extraction: pressing the nuts to take out the groundnut oil.

Packaging: putting the roasted nuts or oil into bottles, jars or containers for
selling or storing.
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2. Storage methods

a. Harvested groundnuts can be stored in their shells in dry sacks and kept in
a cool, dry place free from rodents and other pests.

b. Groundnut paste can be stored in plastic or glass containers.

3. Marketing methods: Can be sold raw, roasted, boiled or prepared into paste in
markets and shops.
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Figure 3.1: Examples of processed and packed Crops

Activity 3.1 Processing, Storage and Marketing of Selected Crops

1. ‘Organise yourselves into groups of 3 or 4’, select a crop (e.g. cassava,
tomatoes, maize, or mango) and research how it can be processed into a
product, stored safely, and marketed. Use local knowledge, community
visits, or a documentary (click here) as your guide.

2. Create a flow chart showing the process from harvest to storage and
marketing.

3.  If possible, visit a local crop processing site such as a gari or palm oil
processing centre, or watch the provided video.

4.  Process your selected crop into a new product (under the supervision of a
teacher or a technician). If resources are limited, demonstrate the steps using
pictures, sketches, or a class demonstration.

5. Present a short report with the following sections:

e
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Introduction: Name of crop, its classification and the product made.

SR

Materials and Tools Used: List tools, their use, and safety precautions.

Processing Steps: Simple step-by-step procedure.

a o

Final Product: Describe or show a picture of what was made.

e~

Storage and Marketing: How it can be stored and sold.

—

Challenges and Solutions: Any problems and how they were solved.

MEANING, IMPORTANCE AND APPLICATION OF
FOOD SAFETY AND QUALITY PRACTICES IN THE
PROCESSING, STORAGE AND MARKETING OF
SELECTED FOOD CROPS

Meaning of Safety and Quality Practices in Crop
Production

Safety and quality practices in crop production are the good habits and careful steps
farmers follow to grow healthy crops that are safe to eat and good for the environment.
It means doing things the right way to keep people safe from harmful chemicals and
micro-organisms, make sure crops are clean, fresh and healthy and protect the soil,
water and land used for farming. Safety and quality practices help farmers grow food
that is safe, healthy and good for everyone.

Steps Involved in Producing Safe and Quality Crop

Products for Human and Animal Consumption

The following are some activities you can do to produce safe and quality crops for
human and animal consumption:

1
2
3.
4

©® N oW

Test the soil to check nutrient levels and balance.
Clear and prepare the land properly for healthy plant growth.
Choose crop varieties that suit your area and resist pests and diseases.

Apply fertilisers, pesticides and herbicides in the correct amounts as
recommended.

Use clean and safe water for watering crops.
Avoid overwatering to prevent waterlogging and plant diseases.
Remove weeds and infected plants regularly.

Use both natural and chemical methods to control pests safely.

Rl
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9. Harvest crops only when they are fully mature.
10. Handle crops carefully during harvest to avoid damage.
11. Wash and clean crops before packaging.

12. Store them in a clean, dry, and cool place.

Importance of Applying Safety and Quality Practices to

Processing, Storage and Marketing of Selected Crop Produce

The following are some importance of applying safety and quality practices to
processing, storage and marketing of selected crops;

1. It helps to prevent people from getting sick from dirty or spoiled food.

2. Proper handling of crops keeps them looking good, tasting fresh and lasting
longer.

Clean, well-packaged and high-quality crops can be sold at better prices.

4. Good storage and processing prevent pests, rot and damage of crops, so less food
is wasted.

5. Crops that are properly dried and stored can last longer without getting bad.

6. When people know your crops are clean and safe, they will keep buying from
you.

7. Safe use of chemicals and good farming practices help protect soil, water and the
environment.

8. Using tools and chemicals safely helps protect the farm workers.

9. Good practices help farmers follow government regulations for selling in markets
or exporting.
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Figure 3.2: Some food quality and safety certifications that can be applied to ensure safe and quality foods
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Activity 3.2 Safety and Quality Practices in Crop Production

1. Discuss the importance of applying safety and quality practices in producing
your selected crop in pairs. In your discussion, consider the effect of safe and
quality practices in crop production on any five of the following:

a. Human Health
Crop Quality and Yield

Income and Market Value

s

a o

Pest and Disease Prevention
Environmental Protection

Safety of Farm Workers and Farmers
Following Rules and Standards
Building Good Habits

2. Present your findings in a flow chart to the class for review.

5 oga e

MEANING AND PROCEDURE FOR PROCESSING,
STORAGE AND MARKETING OF PRODUCE AND
PRODUCTS FROM SELECTED ANIMALS

Meaning of Processing in Animals/Products

Processing in animals means changing animal products such as meat, milk or eggs into
other forms that are safe to eat, last longer or can be sold in shops. Processing in animal
production aims to kill germs that can cause sickness, help the animal product to last
longer without spoiling, to make the product look good and easy to eat or sell.

Examples of processing in animal/product are ;

Boiling milk to make it safe to drink.

a
b. Making cheese or yoghurt from fresh milk.

e

Smoking or drying meat to help it last longer.
d. Packing eggs in clean crates for selling.

e. Cleaning and cutting chicken before it is sold.

Meaning of Storage of Animal Products

Storage of animal products means keeping animal products like meat, milk, eggs or fish
in a cool, clean place so they stay fresh, clean and safe to eat for a longer period. The

Rl
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objectives of storing animal products are to protect them from germs and flies, make
their food last longer and keep them safe for eating. Examples of storage of animal
products are:

a. Keeping meat in a fridge or freezer to stop it from going bad.
b. Storing milk in a cold place to keep it fresh.
c. Packing eggs in clean trays and placing them in a cool room.

d. Drying fish and keeping it in containers to sell later.

Meaning of Marketing of Animal Products

Marketing of animal products means selling animal products such as meat, eggs, milk
or fish to people who need them. The objectives of marketing animal products are to
help farmers earn money, allow consumers to get animal food products to buy and help
reduce waste by selling products before they spoil.

Example of marketing of animal products are:

Selling fresh milk to shops or customers.

a
b. Selling eggs at the market or to schools.

o

Selling dried fish in the local market.
d. Selling goat meat or chicken to butchers or homes.

e. Sending the animal products to be sold in other countries.

Procedure for Processing Animal Products
Friendly killing and Primary Processing:

Choose healthy animals that are clean and free from sickness.

a
b. Kill the animal in a kind and clean way, without causing pain.

o

Remove the inner parts and preparing the body (called a carcass).

d. Let a veterinary officer check the meat to make sure it is safe and good to eat.

Secondary Processing
a. Cut the meat into parts and remove the bones.

b. Make new products from the meat, fish, eggs or milk, such as:
i. Sausages, bacon, ham from pig meat (pork).
ii. Corned beef and canned beef from cows.
iii. Smoked or dried meat from goats or sheep.
iv. Cut, dried, or smoked fish.
v. Boiled and packed eggs.

vi. Cheese, butter and yoghurt from milk.
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C.

Use leftover parts such as bones, fat, feathers and blood to make other useful
products such as hats, arts, and feed.

d. Value Addition

i. Add spices and sauces to make the meat taste better.

ii. Package the meat product in clean containers with labels showing date of
production, nutritional information and safety approval

iii. Check the quality of meat to make sure it follows food safety rules.

Procedure for Storing Animal Products

1.

Short-Term Storage (for a few days):

a. Keep fresh meat, milk and eggs in a fridge (between 0 to 4°C) to stay fresh.
b. Place fish on ice to keep it cold and fresh for a short time.

Long-Term Storage (for weeks or months):

a. Keep meat and fish in a freezer (-18°C or colder) to make them last longer.
b. Pack food in special bags with no air to keep it fresh for longer.

c. Use heat, smoke, or salt to dry or preserve meat and fish like bacon or dried
fish.

Storing Non-Perishable Products (don’t spoil quickly)
d. Store eggs and dried foods in clean, airy rooms to prevent spoilage.

e. Keep animal skins in places with the right air and moisture so they don’t
grow mould.

Procedure for Marketing Animal Products

1.

Where to sell the animal products:

a. Sell in local places like open markets, butcher shops and supermarkets.
b. Sell to big buyers like schools, hospitals and hotels.

c. Send to other countries (export) if the product is good and allowed.
Packaging and naming the product

a. Use clean and nice packaging that cannot be easily opened or spoiled
b. Put labels that show the name, ingredients, expiry date and batch number.
c. Get certification or approval from food safety authorities.

Sending the Products to Buyers

a. Use cold trucks or coolers to keep fresh items like meat and milk cold.
b. Deliver quickly to avoid the product getting spoiled.

c. Work with shops or online sellers to reach more customers.
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4. Telling People About the Product

a. Use social media, farm shops or online platforms to show and sell the
product.

b. Attend farm fairs or events to display your products.

c. Give free samples or discounts to attract more buyers.

Activity 3.3 Processing, Storage and Marketing of Animal Products

1.  Select an animal/animal produce to process into a secondary product.

2. Visit a meat processing site (abattoir) in your community or click (here and
here) to watch documentaries on the processing, storage and marketing of
animal products. Take note of the methods used in processing, storing and
marketing of the meat.

3.  With the experience from the field trip or information in the documentaries,
come up with the methods involved in the processing, storing and marketing
of your selected animal/ animal produce.

4.  Share your findings with your peers for feedback.

5.  Under the guidance of a supervisor (parents, teachers or elderly siblings),
carry out the processing, storage and marketing of the animal/animal
product into the secondary product.

If resources are limited, demonstrate the steps using pictures, sketches, or a
class demonstration.

6. Present a short report with the following sections

a. Introduction: Name of animal and the product made.

o

Materials and Tools Used: List tools, their use, and safety precautions.

Processing Steps: Simple step-by-step procedure.

o o

Final Product: Describe or show a picture of what was made.

=

Storage and Marketing: How it can be stored and sold.

s

Challenges and Solutions: Any problems and how they were solved.
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MEANING AND PROCEDURES FOR
PROCESSING, MARKETING AND STORAGE OF
PRODUCE AND PRODUCTS FROM SELECTED
FISH

Meaning of Fish Processing

Fish processing refers to the steps taken to prepare fish after harvesting to make it safe,
edible and ready for storage or sale. It helps preserve the fish and adds value.

a. Fish Storage: Fish storage means keeping processed fish in the right conditions
(temperature, packaging and environment) to prevent spoilage until it is sold or
consumed. It includes chilling, freezing, drying, salting and proper packaging of
fish to prolong its shelf life.

b. Fish Marketing: Marketing of fish involves all the activities that help sell
fish and fish products. It includes identifying customers, packaging, pricing,
advertising and distributing the products to buyers.

Procedure for Processing Fish

1. Harvesting: Fish are collected from natural water bodies (rivers, lakes or
oceans) using nets, lines or traps, or they are harvested from fish farms.

2. Sorting and Grading: Fish are grouped based on their type (species), size and
overall quality. Any damaged or spoiled fish is removed to ensure only high-
quality products are processed.

3. Cleaning and Gutting: The fish are thoroughly washed using clean water.
Scales, internal organs (guts), gills and blood are removed to reduce the chance
of spoilage.

4. Cutting and Filleting: Depending on the product type, the fish may be filleted
(removal of bones) or cut into pieces, e.g. steaks. Boneless portions are often
preferred for processed fish products.

5. Packaging: Fish products are packed using materials like vacuum packs, plastic
trays or sealed cans. Each package should be clearly labelled with the product
name, source and expiry date.

Procedures for Storing Fish
Fish can be stored in several ways, including

1. Chilling (0-4°C): Fresh Fish can be stored in crushed ice or refrigerated at
0-4°C. This can keep the fish fresh for 1-3 days (short-term storage).

2. Freezing: Fresh fish can be quickly cooled at -30°C, then stored at -18°C or
colder. This can keep the fish up to 6 months or more without going bad (long-
term storage).




YEAR 2 SECTION 3 FOOD PRODUCTION AND POST-HARVEST TECHNOLOGY

3. Smoking: fresh fish can be cooked over low heat or smoked to reduce the
moisture content, add flavour and extend its shelf life. The smoked fish is then
stored in a cool and dry place with low humidity or kept in airtight containers to
stop moisture and insects from getting in.

4. Drying or Sun-Drying: This involves removing water from the fish by placing
it under the sun or using an oven. The fish becomes lighter, drier and can be
stored for many weeks without going bad.

5. Salting: This involves adding salt to the fish to help preserve it. The salt reduces
moisture from the fish and prevents bacteria from growing. The fish becomes
firm, salty and can stay fresh for longer, especially when combined with drying.

6. Canning: In this method, the fish is first cooked, then packed into sealed tins or
cans. After sealing, the cans are heated to kill any bacteria or germs inside. This
process makes the fish safe to eat and gives it a long shelf life. Canned fish can
last for 1-2 years if kept in a cool, dry place.

Procedures for Marketing Fish
1. Finding Where to Sell Fish: The fish can be sold in different places, such as

Local fish markets
Supermarkets
c. Hotels and restaurants
c. International or export markets
2. Packaging and Branding
a. Use clean, attractive and sealed packaging to protect the fish.

b. Add labels showing important information such as nutrition, safety
certifications (e.g., “FDA approved”), and where the fish came from.

3. Transport and Delivery

a. Use cold trucks or containers to keep fresh and frozen fish at the right
temperature.

b. Handle the fish carefully to avoid spoilage and maintain quality.
4. Advertising and Promotion

a. Use tools like social media, posters, and local markets to tell people about
the fish.

b. Take part in food shows or seafood events to meet more buyers.
c. Give out free recipe cards or small samples to encourage people to buy.
5. Setting Prices and Making Sales

a. Decide on a fair price based on how much it costs to produce, what buyers
are willing to pay and current market prices.
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b. Sell in small amounts (retail) for individual buyers or in large quantities
(wholesale) for shops and businesses.

Processed and canned
Milk processedinto fish

cheese and packaged

Fresh fish packaged
in vacuum pack

Processed meat packaged

in vacuum pack Milk processed into Processed and canned
yoghurt and packaged meat

Figure 3.3: Examples of processed and packed animal and fish products

Activity 3.4 Processing, Storing and Marketing of Fish

1. Visit a fish processing site (landing sites, fish markets or fish processing
factory) in your community or click (here and here) to watch documentaries
on how fish is processed for use, storage and marketing. Take note of the
methods and processes used in processing, storing and marketing of the fish.

2. Select one method of processing fish (salting, curing, grilling, smoking or
drying) and come up with the procedure for processing the fish using the
selected method. In your research, focus on the following

a. Type of fish that is appropriate for the method (e.g., tilapia, catfish).

b. Steps involved in the processing (harvesting, cleaning, gutting, cutting,
etc.)

c. Tools and equipment used in each step, e.g., knives, dryers, ovens,
iceboxes. Indicate how these tools and equipment are operated and the
safety measures put in place when operating the tools and equipment.

d. Storage methods for the processed fish (e.g. in airtight containers, dry
storage, in refrigerators ).

e. Packaging and labelling of the final product.

Rl



http://here
http://here

YEAR 2 SECTION 3 FOOD PRODUCTION AND POST-HARVEST TECHNOLOGY

f. Marketing of the fish (local markets, shops or supermarkets, restaurants
and hotels)

g. Benefits of processing fish using the method chosen
h. Challenges of the processing method and how to overcome them.
Present your findings in a flow chart to your class for input.

4. Under the guidance of a supervisor (parents, teachers or elderly siblings),
carry out the processing, storage and marketing of the fish.

If resources are limited, demonstrate the steps using pictures, sketches, or a
class demonstration.

5. Present a short report with the following sections

Introduction: Name the fish and method used in the processing (drying, salting,
smoking)

Materials and Tools Used: List tools, their use, and safety precautions.
Processing Steps: Simple step-by-step procedure.

Final Product: Describe or show a picture of what was made.

Storage and Marketing: How it can be stored and sold.

Challenges and Solutions: Any problems and how they were solved.

MEANING, IMPORTANCE AND APPLICATION OF
FOOD SAFETY AND QUALITY MEASURES IN THE
PROCESSING, STORAGE AND MARKETING OF
SELECTED ANIMALS AND THEIR CARCASSES

Meaning of Food Safety and Quality

1. Food safety in animal production refers to making sure that the animal/
animal products are clean, healthy and free from anything harmful, such
as germs, chemicals or dirt. It involves proper handling, cooking and storage
of animals and animal products. Safe meat does not cause sickness or food
poisoning.

Example: washing meat properly, cooking meat well and storing meat in a
clean, cold place so people don’t get sick when they eat it.

2. Food quality in animal production refers to how good the meat and animal
products are in terms of freshness, taste, appearance (colour, shape) and
nutritional value (vitamins and proteins) that meet consumer expectations.

Example: Good-quality meat is fresh, clean, tasty and full of nutrients.
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These safety and quality steps are used at every stage of the food value chain,
from slaughter or harvest, through processing and storage, selling and finally
eating. These measures also include:

Keeping the food clean and hygienic.

a.
b. Using the right temperatures to store the food.

e

Avoiding contamination from dirt, germs or chemicals.

a

Following important food safety rules, e.g., HACCP (a system that checks for
risks in food) and GMP (good practices to make sure food is made safely).

Importance of ensuring animal and animal products’
safety and quality

The following are reasons for the importance of ensuring safe and quality animal and
animal products:

1. Prevents illnesses such as food poisoning, stomach pain or infections.

2. Makes the meat/animal product look clean, smell good and packaged properly
to attract buyers.

3. Keep nutrients such as protein and vitamins in the food to help the consumer’s
body grow and stay strong.

4. Prevents spoilage and reduces waste.

Safe and quality meat and animal products are sold for better prices in markets,
shops, or for export.

6. Safetyrules,e.g., HACCP and GMP, make animal products meet health standards
for all markets, including international markets.

Application of Food Safety and Quality Measures

1. During processing: When animals are being slaughtered and processed into
meat, the following safety and quality measures should be applied:

a. Slaughter and processing areas must be clean and meet hygiene standards to
prevent contamination.

b. Only animals that are healthy and inspected by veterinary officers are
approved for slaughter.

c. Animals should be humanely slaughtered, and blood drained completely to
reduce bacterial growth.

d. Knives, tables and machines must be cleaned regularly with safe water and
disinfectants.

e. Workers must wear protective clothing (e.g., gloves, aprons, boots) and wash
their hands regularly.

f.  Meat processing should follow HACCP, GMP and local meat inspection
regulations to ensure safety.
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These are done to prevent the spread of diseases, bacteria and contamination
from entering the food chain.

2. During Storage: The following safety and quality measures should be applied
during the storage of animal and animal products:

Fresh meat should be kept at 0°C to 4°C.
Frozen meat should be stored at -18°C or below.

Food-grade materials such as vacuum-sealed bags or clean containers should
be used to prevent contact with air and bacteria.

Raw meat should be kept separate from cooked or processed meat to avoid
cross-contamination.

Properlabelling should include the type of meat, date of slaughter/processing
and expiry date.

Regular checking of cold room or freezer temperatures should be done to
avoid spoilage.

The “First In, First Out” method which using older stock before newer ones,
should be followed.

These are done to preserve freshness, prevent spoilage and keep meat safe
for consumption.

3. During Marketing: The following safety and quality measures should be
applied during the marketing of animal and animal products:

a.

Sell meat and animal products in clean markets or butcheries, using display
units protected from dust, pests and flies.

Use refrigerated vehicles for transporting fresh or frozen meat to markets.
Pack meat in tamper-proof, transparent materials with clear labelling.

Sellers must wear clean clothing and handle meat with gloves or tools, not
bare hands.

Labels on packages should include the product name, expiry date, ingredients
and certifications (e.g., FDA, Ghana Standards Authority).

Keep meat away from flies, rodents or dust.

These are done to maintain the safety, quality and market value of meat
products while ensuring customer health and satisfaction.

Activity 3.5 Ensuring safety and quality in animal product handling

Discuss the importance of applying safety and quality practices to the
processing, storage and marketing of your selected animal products with a
partner. In your discussion, focus on any five of the following:

a. Protection of consumer health
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o

Prevention of spoilage and waste

Maintenance of product quality (indicate some of the safety gears that
should be worn to ensure safe and quality animal products)

. Building consumer trust

Meeting legal and market standards
Increased market value and profit

Environmental and ethical responsibility

2. Present your findings in a pictorial flow chart to the class for input.

MEANING, IMPORTANCE AND APPLICATION OF
FOOD SAFETY AND QUALITY MEASURES IN THE
PROCESSING, STORAGE AND MARKETING OF
SELECTED FISH AND THEIR CARCASSES

Meaning of Food Safety and Quality Measures of

Fish and Their Carcasses

1. Food safety of fish means making sure that fish and the parts of fish (e.g., the
head, bones, flesh and internal organs) are handled, processed, stored and sold
in clean and safe ways so that they do not cause harm or sickness when eaten by
humans and animals.

2. Quality measures of fish are the things we check to make sure the fish is
fresh, clean, healthy, safe to eat and meets both customer needs and food safety
rules. These measures help us know if the fish is of good quality before selling
or cooking it.

Importance of Food Safety and Quality Measures in Fish

Products

The following are some important aspects of food safety and quality measures in fish
production.

a. Prevents food poisoning and illnesses caused by germs, parasites or chemicals

in fish.

b. Preserves the fish’s taste, texture, colour, and nutrients.

c. Reduce waste and spoilage.

d. Makes fish look clean, smell fresh and packaged well to build buyer confidence
and encourage repeat purchases.

Rl
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e. High-quality, safe fish can be sold at better prices in markets, supermarkets or
even exported, making fish farmers, processors and sellers earn more income.

f. Safety measures, such as HACCP or FDA guidelines, ensure fish products meet
legal and health requirements for selling in big markets or exporting to other
countries.

Application of Food Safety and Quality Measures

1. During Processing: The following safety and quality measures should be
applied during the processing of fish and fish products.

b. Process only healthy and undamaged fish.

c. Wash hands, knives, tables and equipment thoroughly before use.
d. Remove scales, guts and blood using clean water.

Dry, smoke, salt, freeze or cook fish at the right temperatures.
Keep raw and processed fish separate to avoid germs spreading.

Keep fish at low temperatures (< 4°C) during processing.

= oga e

Use HACCP rules to check and control any points where the fish could
become contaminated

i. A person processing fish must be clean by wearing gloves, aprons and
hairnets while handling the fish.

2. During Storage: The following safety and quality measures should be applied
during the storage of fish and fish products

a. Refrigerate fresh fish at 0-4°C for short periods.

b. Freeze fish at -18°C or lower for longer periods.

c. Use sealed, food-safe containers or vacuum packs to store fish.

d. Include the date of processing and expiry on labels.

e. Keep dried/smoked fish in a dry, cool place in airtight containers.

f. Monitor storage conditions (temperature, humidity, hygiene) regularly.

3. During Marketing: The following safety and quality measures should be
applied during the marketing of fish and fish products

Display fish in clean environments like clean markets or shops.

a
b. Transport fresh or frozen fish in refrigerated vehicles or in pieces of ice.

e

Use coolers, clean tables and cover fish to protect from flies and dust.

e

Include product name, expiry date and safety certifications (e.g., FDA
approved) in labels.

e. Sellers should use gloves, wear clean clothing and avoid touching food with
their bare hands.
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f. Use clean, strong and safe materials to package fish for sale.

g. Follow both local and international rules for selling seafood.

el dressed worker in g Wl dresaed worker ina
meat procesirg [Etanm Fah proceswsg factory

‘Ei
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Figure 3.4: Ways of ensuring safe and quality meat and fish for consumption

Activity 3.6 Procedure for producing safe and quality fish products

1. Research and come up with ways of ensuring safe and quality fish products
for human consumption during processing, storage and marketing. Consider
the safety clothing and gears that are used during the processing, storing and
marketing of fish.

2. Present your findings in the table below.

Ways of ensuring safe and Safety Gears used

quality fish products

During
processing

During
Storage

During
marketing

3. Discuss the importance of ensuring safety and quality of fish during
processing, storage and marketing with a partner. In your discussion,
consider how safe and quality fish products affect the following

a. Human and animal health and safety

b. Consumer satisfaction

Rl
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Nutritional value
Fish shelf life

e. Reduction of waste

o o

f.  Trust and market demand
g. Access to international markets

4.  Present your findings to the class for input.

+ Asare, A. (2017). Manual on improved post-harvest fish processing. USAID/Ghana
Sustainable Fisheries Management Project. https://www.crc.uri.edu/download/GH2014
ACT070 DAA FIN508.pdf

« Asati, D. A., Abdulai, P. M., Boateng, K. S., Appau, A. A. A., Ofori, L. A., & Agyekum, T. P.
(2024). Food safety knowledge and practices among raw meat handlers and the microbial
content of raw meat sold at Kumasi Abattoir butchery shops in Kumasi, Ghana. BMC
Public Health, 24, 975. https://doi.org/10.1186/s12889-024-18514-w

« Dzikunoo, J., Letsyo, E., Adams, Z., Asante-Donyinah, D., & Dzah, C. S. (2021). Ghana’s
indigenous food technology: A review of the processing, safety, packaging techniques and
advances in food science and technology. Food Control, 127, 108116.

» Processing and packaging of cassava ( click here)

« Processing, storage and marketing of Mangoes ( click here)
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REVIEW QUESTIONS

1. At what temperature should frozen meat be stored to ensure food safety and
prevent spoilage?

A. 0°C
B. 10°C
C. -18°C
D. 5°C
2. Which of these is a harvesting tool for food crops?
A. Chisel
B. Fork
C. Hammer
D. Sickle

3. Food handlers must wear clean clothing and gloves to ....
A. avoid injuries.
B. look professional.
C. prevent contamination.
. promote storage.
4. Itis important to gut fish before freezing to...
A. avoid spoilage
B. improve taste
C. make it look fresh
D. reduce weight
5. What simple tool can check humidity in storage rooms?
A. Barometer
B. Hydrometer
C. Hygrometer
D. Thermometer
6. A farmer wants to sell eggs. What should they do to keep them fresh?
A. Keep them in warm areas
B. Store them in cool, dry places
C. Wash and keep them inside
D

Wash and leave them outside

A e
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7. You are helping a group export smoked fish. What step will best protect
quality?

A. Add strong seasoning and store
B. Dry properly and vacuum pack
C. Freeze and unwrap often

D. Use transparent packaging bags

8. You are supervising a slaughterhouse. What system can you introduce to
monitor cleanliness at all stages?

A. Daily sweeping plan

B. HACCP plan

C. Random checking plan
D. Staff monitoring plan

9.  You are advising a youth group to sell groundnuts. What key safety measure
should they take?

A. Dry and sort before bagging
B. Remove shells and package
C. Store in plastic containers
D. Wash well before storage

10. Describe three (3) methods of preserving perishable crops and how they
reduce post-harvest losses.

11. Discuss how farmers can package and market cassava and yam to attract more
buyers.

12. Analyse how GMP or HACCP can improve local and international sales of
food crops.

13. Explain the key steps in processing fresh milk from collection to packaging.

14. Describe the signs of good quality and spoiled fish during processing. Present
your answer in a table as below.

A e




REVIEW QUESTIONS

Fish Part / Feature Good Quality Fish Spoiled Fish
Eyes e.g. bright e.g. dull
Flesh (Body)

Gills

Smell

Skin and Scales

Belly (Stomach area)

15. Discuss how contamination happens during meat processing and the
prevention steps.

16. Read the scenario and answer the questions that follow.

Akwele rears goats, poultry, and fish, and also cultivates cassava and
groundnut in a small farming community called Nyumohe in the Ga West
District of Ghana. She has observed that selling live animals, fish, and fresh
crops brings little profit and often leads to spoilage during transportation to
the market. Akwele is now considering processing her farm produce to add
value and reduce losses. As an agricultural expert, how would you advise

her?

A. Direct Akwele on how to process the animals for the local and international
market.

B. How should Akwele transport her animal/fish products to the market.

C. What safety measures should Akwele put in place during the processing,
storage and marketing of the products to ensure safe and quality produce?

D. Suggest two marketing strategies Akwele can use to sell her produce.

. What processing methods can Akwele use to add value to her crops and
the final products that she will get?

I. Direct Akwele as to how to package and label her products and the
importance of proper packaging and labelling.

. Educate Akwele on the food safety and quality system as well as the

A e

certifications that she has to acquire to enable her to sell her products on
the international market.
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Principles Of Natural Resource
Conservation In Food Production

Having acquired hands-on skills in crop production in year one, a crucial aspect of soil
and water conservation, we explored the economic importance of selected crops and
applied technologies to cultivate vegetables in year two. Building on this foundation,
we’ll delve into the principles of soil and water conservation, understanding their
significance in sustaining agricultural production. We’ll examine the types of soil water
and their role in crop growth, as well as the types of soil erosion and their detrimental
effects on agricultural productivity. By grasping these concepts, we’ll be equipped to
implement effective conservation strategies, ensuring the long-term sustainability
of our agricultural practices. Let’s explore the importance of preserving our natural
resources for future generations.

KEY IDEAS

« Controlling soil erosion through conservation practices helps maintain soil
health and ensure long-term agricultural success. Planting cover crops, building
terraces, and reducing overgrazing are effective ways to prevent erosion and
protect farmland.

+ The importance of soil and water conservation is preventing land degradation
and increasing crop yields. It helps reduce erosion, improve soil moisture,
prevent nutrient loss, and ensure sustainable food production.

+ Principles of soil and water conservation are minimising soil disturbance,
protecting soil cover, and managing water flow. Practices include mulching,
contour farming, terracing, cover cropping, and proper drainage systems.

« Soil and water conservation is protecting soil and water resources to ensure
long-term agricultural productivity. It invelves practices that reduce soil loss,
improve water use efficiency, and maintain healthy soil structure and fertility.

« Soil erosion occurs in different forms that is splash, sheet, rill, gully, and wind
erosion and affects farm productivity. Erosion removes topsoil, nutrients, and
organic matter, leading to poor soil structure and reduced yields.

« Types of soil water are gravitational, capillary, and hygroscopic — each with
different roles in plant growth. Gravitational water drains quickly and is mostly
unavailable to plants. Capillary water is held between soil particles and is the
main source of water for plants. Hygroscopic water is tightly bound to soil
particles and unavailable to plants.
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MEANING, PRINCIPLES AND IMPORTANCE
& PRINCIPLES OF SOIL AND WATER
CONSERVATION

Meaning of Soil Conservation

Soil conservation refers to the protection, management and restoration of soil to
prevent its degradation, erosion and loss of fertility. It involves practices that maintain
the health of the soil and ensure it remains productive for future use, especially in
agriculture and environmental management.

Principles of Soil Conservation

a. Reduce Soil Erosion: Use techniques like contour ploughing, terracing, and
planting cover crops to slow down water and wind that can wash or blow soil
away.

b. Maintain Soil Cover: Keep soil protected with plants, mulch, or organic matter
to shield it from harsh weather conditions.

c. Enhance Organic Matter: Add compost, green manure, or crop leftovers to
make soil healthier and more fertile.

d. Conserve Soil Moisture: Use methods like mulching, no-till farming, and
efficient watering to keep soil moist and prevent it from drying out.

e. Manage Soil Fertility: Rotate crops, use balanced fertilisers, and minimise
chemicals to maintain soil nutrients.

f. Land Use According to Capability: Use land wisely, based on its natural
abilities, to avoid damaging it (e.g., don’t farm steep slopes).

g. Prevent Overgrazing and Deforestation: Control animal grazing and plant
more trees to prevent soil damage and erosion.

Importance of Soil Conservation

a. Preserves Soil Fertility: Soil conservation maintains nutrient-rich topsoil,
supporting healthy crop growth and productivity.

b. Prevents Land Degradation: Conservation practices prevent productive land
from becoming unproductive or desertified, ensuring long-term usability.

c. Supports Agricultural Productivity: Soil conservation helps ensure stable
yields and long-term food security, supporting sustainable agriculture.

d. Controls Erosion and Sedimentation: Conservation reduces soil runoff into
water bodies, protecting rivers, lakes, and oceans from pollution.

e. Improves Water Retention: Healthy soil retains more water, reducing the
need for irrigation and enhancing drought resistance.
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f. Supports Biodiversity: Conserved soil provides a habitat for beneficial
microbes and organisms, promoting ecosystem health.

g. Mitigates Climate Change: Soil conservation helps store carbon, reducing
greenhouse gas emissions and contributing to climate change mitigation

Meaning of Water Conservation

Water Conservation refers to the strategic and sustainable practice of using water wisely
and minimising waste to ensure long-term availability of both people and ecosystems.
It embodies the development, preservation and control of both surface water and
ground water resources while also preventing pollution and inefficient usage. The goal
is to protect freshwater resources and ensure their availability for future generations,
as water is a finite and essential resource for life, agriculture, industry, and ecosystems.

Principles of Water Conservation

a. Efficient Water Use: Use water-saving methods like drip irrigation, rainwater
collection, and low-flow appliances to make the most of every drop.

b. Reduce Water Waste: Fix leaks, use water-efficient devices, and avoid
overwatering to minimise waste and save water.

c. Promote Water Recycling and Reuse: Implement systems to reuse gray
water, recycle industrial water, and treat wastewater to reduce the demand for
fresh water.

d. Control Runoff and Pollution: Use techniques like contour bunding,
permeable surfaces, and vegetated swales to reduce runoff and prevent water
pollution.

e. Rainwater Harvesting: Collect and store rainwater for later use in irrigation,
households, and industries.

f. Educate and Raise Awareness: Teach people about the importance of water
conservation and promote sustainable water practices.

g. Water-Efficient Landscaping (Xeriscaping): Use plants that can thrive with
minimal water and design landscapes that require less irrigation.

Importance of Water Conservation

a. Ensures Sustainable Water Supply: Conserving water ensures a steady supply
for drinking, farming, and industries, especially in areas where water is scarce.

b. Prevents Over-exploitation of Water Resources: Water conservation helps
prevent the depletion of groundwater and surface water, reducing the risk of
droughts and ecosystem damage.

c. Supports Agricultural Productivity: Efficient irrigation techniques conserve
water while maintaining crop yields, benefiting areas with limited rainfall.

d. Reduces Energy Consumption: Conserving water reduces the energy needed
for treatment and transportation, lowering carbon emissions.
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e. Protects Ecosystems and Biodiversity: Water conservation maintains healthy
aquatic ecosystems, supporting the plants and animals that depend on them.

f. Mitigates Drought and Flood Risks: Proper water management reduces the
risk of droughts and floods by improving water storage and reducing runoff.

g. Reduces Water Pollution: Conserving water reduces the amount of wastewater

and pollution, helping preserve water quality.

Table 4.1: Differences between Soil Conservation and Water Conservation

Aspect Soil Conservation Water Conservation

Definition Soil conservation involves Water conservation involves
practices that prevent soil strategies to use water efficiently,
erosion, maintain soil fertility, minimise wastage, and protect water
and preserve soil quality. resources.

Focus Protecting the soil from Managing and conserving water
erosion, degradation, and resources for long-term use.
nutrient loss.

Main - Contour ploughing - Drip irrigation

Techniques ) ) )

- Terracing - Rainwater harvesting

- Crop rotation - Water-efficient appliances
- Mulching - Recycling water

- Cover cropping - Reducing water waste

Objective To maintain soil health and To preserve water for current and
prevent erosion, ensuring future use, ensuring sustainable
agricultural productivity and access to freshwater.
ecosystem stability.

Primary Erosion, loss of topsoil, soil Overuse of water, water scarcity, and

Concern fertility depletion. pollution of water resources.

Impact on Improves soil structure and Ensures efficient irrigation,

Agriculture fertility, leading to better crop minimising water waste and
yields. optimising crop production.

Environmental | Prevents soil degradation, Protects water bodies, ecosystems

Impact desertification, and loss of and reduces the risk of droughts and
habitats. floods.

Practices for - Planting vegetation to cover - Installing water-saving devices

Preservation the soil ) .

- Using drought-resistant crops
- Use of organic matter

- Proper waste management and
- Building terraces treatment
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Role in Climate | Helps in carbon sequestration Conserves water, reducing energy
Change by preserving soil organic consumption and mitigating the
Mitigation matter. impacts of water scarcity.

Activity 4.1 Principles of Soil and Water Conservation

1. Research and come up with the principles of soil and water conservation. In
your research, be guided by the following;

A. The importance of soil and water conservation in agriculture.
B. The main causes of soil erosion and water loss on farms.

C. The basic principles that guide soil conservation practices.

D

. How conservation practices help improve soil fertility and water
retention.

E. Practices that help to prevent water runoff and improve water use on the
farm.

F. How farmers can match land use to land type for better conservation.
G. Challenges farmers face in applying soil and water conservation methods.
H. How the school can support soil and water conservation.

2. Prepare a presentation on the key findings of your research and present to
the class for review.

TYPES OF SOIL WATER AND THEIR
IMPORTANCE IN AGRICULTURAL PRODUCTION

Types of Soil Water

a. Gravitational Water: This is water that drains quickly through the soil due to
gravity, often after heavy rainfall or irrigation. It’s not available to plants because
it moves too fast. However, it can cause waterlogging in poorly drained soils.

b. Capillary Water (Available Water): This is water held in small pores between
soil particles, retained after gravitational water drains off. This water is crucial
for plant growth and is the main source of water for plants.

c. Hygroscopic Water: This is a thin layer of water tightly bound to soil particles,
not accessible to plant roots. While it helps maintain soil moisture balance, it’s
not directly available for plant growth.
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d. Chemically Combined Water (Bound Water): This is water that is part of the

chemical structure of soil minerals and organic matter. It is deeply embedded
and not available to plants unless released under extreme conditions.

Importance of Soil Water in Agricultural Production

1.

Water is essential for plant growth
a. Soil water provides moisture for nutrient absorption and photosynthesis.
b. Itsupports cell expansion, seed germination, and overall plant development.

Water serves as a medium for nutrient transport: Soil water dissolves
nutrients and minerals, carrying them to plant roots. Without water, nutrient-
rich soil can’t support healthy crops.

Water influences crop yield
a. Adequate soil moisture ensures optimal crop productivity.
b. Water stress (either drought or excess) can lead to poor yields or crop failure.

Water supports microbial activity: Soil organisms need water to decompose
organic matter and fix nitrogen, supporting ecosystem health.

Water facilitates soil structure and tillage
a. Moist soil is easier to till and plant.

b. Proper water levels maintain soil structure, preventing compaction or
looseness.

Water regulates soil temperature: Soil water moderates temperature
fluctuations, protecting plant roots from extreme heat or cold.

Water supports forage for livestock: Soil water enables the growth of pasture
and forage crops, essential for feeding livestock.

Water can reduce soil erosion
a. Proper moisture binds soil particles, reducing erosion risk by wind or water.
b. It also allows better water infiltration and reduces surface runoff.

Water improves crop quality: Sufficient water leads to healthy, high-quality
produce with better size, taste, and shelf life.

Activity 4.2 Types of Soil Water

1. Research on the types of soil water (gravitational, capillary, hygroscopic, and

chemically combined) and their availability to crops.

2. Explain the importance of soil water in agricultural production.

3. Prepare a presentation highlighting key findings from your research in a

plenary session in the class.
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MEANING, AGENTS AND TYPES OF
SOIL EROSION AND THEIR EFFECTS ON
AGRICULTURAL PRODUCTION

Meaning of Soil Erosion

Soil erosion in agricultural production refers to the process by which the top layer of
soil is worn away, typically due to factors such as water, wind and human activities.
This loss of soil can significantly impact agricultural productivity because the topsoil
is the most fertile layer, rich in nutrients essential for plant growth

Agents and Types of Soil Erosion (landslides)
1. Water (Rain and Flowing Water)

a. The most common and powerful agent.

b. Causes erosion through rainfall impact, surface runoff, and rivers.
2. Wind

a. A major agent in dry, sandy, or bare areas.

b. Carries away loose, dry topsoil.

3. Human Activities: Deforestation, overgrazing, improper farming, and
construction accelerate natural erosion.

4. Gravity: Causes soil and rocks to move downslope, especially on steep hills
(called mass movement).

Types of Soil Erosion
1. Splash Erosion

a. Caused by raindrops hitting bare soil.
b. Breaks up soil particles and starts the erosion process.

c. Itis the first stage of water erosion.

Figure 4.1: Splash erosion

e
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2. Sheet erosion

a. In this type of erosion, a thin, uniform layer of soil is removed over a wide

area.
b. Itishard to detect but very damaging over time.

Figure 4.2 shows a picture of sheet erosion.

Figure 4.2: Sheet erosion

3. Rill Erosion
a. Water forms small channels or rills on the surface as it flows over the land.

b. It can be fixed with light tillage if caught early.

-

Figure 4.3: Rill erosion

4. Gully Erosion
a. Itisthe advanced stage of rill erosion.

b. Deep, wide channels or gullies are formed.

c. Itisvery severe and difficult to control.

Figure 4.4: Gully erosion
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5. Wind Erosion
a. Dry, loose soil is blown away by strong winds.

b. Common in arid regions and on overgrazed or bare lands.

Figure 4.5: Wind erosion

6. Stream Bank and Riverbank Erosion
a. Flowing water wears away the sides of rivers and streams.

b. Damages nearby farmland and infrastructure.

Figure 4.6 a: Stream bank erosion ~ Figure 4.6 b: Riverbank erosion

Effects of Soil Erosion on Agricultural Production
1. Loss of Fertile Topsoil

a. The topsoil layer, rich in nutrients and organic matter, is the most productive
part of the soil.

b. When eroded, it reduces soil fertility, making it harder for crops to grow.

2. Reduced Crop Yields

a. With fewer nutrients and poor soil structure, plants struggle to grow, leading
to lower harvests.

b. Farmers may need more fertiliser, increasing production costs.
c. Eroded soils also cannot hold water well, leading to increased drought stress.
d. Crops wilt or die more quickly during dry periods.

3. Desertification: Continuous erosion can turn productive land into dry, barren
areas, especially in semi-arid regions, due to overgrazing and deforestation.

fh =
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4. Damage to Infrastructure
a. Sediment from eroded soil can clog canals, roads, and irrigation systems.
b. It leads to increased maintenance costs and flooding risks.

5. Water Pollution and Siltation

a. Runoff from eroded fields carries sediments, fertilisers and pesticides into
rivers and lakes.

b. It harms aquatic life and pollutes drinking water sources.
6. Increased Farming Costs

a. Farmers spend more on fertilisers, irrigation, and soil amendments to
maintain yields.

b. Itleads to lower profits and financial strain.

Activity 4.3 Soil Erosion and Sedimentation on Fish Production

1. With the assistance of a supervisor, visit a river or stream where sedimentation
has occurred because of soil erosion caused by human activities such as
mining or road construction. (Alternatively, watch a documentary (click
here) on sedimented water bodies.) Take note of the impact of sediment
deposits on aquatic life (e.g., fish, frogs, and aquatic plants).

2. Discuss how soil erosion leads to sedimentation, and how both processes
affect aquatic life, especially fish production (e.g., clogged gills, smothered
eggs, reduced oxygen levels, destruction of habitat).

3. Present your findings to the class and invite feedback or additional ideas.

Activity 4.4 Effects of Soil Erosion in Agricultural Production

1. ‘Organise yourselves into groups of 3 or 4’, research and discuss the effects of
soil erosion in agricultural production. In your research, focus on the impact
of soil erosion on the following and how they can be mitigated:

A. Crop yields
Input costs
Land value
Food security
Animal health

m o Qv

2. Make a presentation of your key findings from your research to the class for
review.
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Activity 4.5 Soil Conservation (Project)

1. Take a nature walk through your school or community or watch a short
documentary/video on areas affected by soil erosion and the conservation
methods used. (Click here)

2. Identify and observe an area where soil erosion has occurred.

3. Carry out a soil conservation intervention or create a model or
poster demonstrating methods that reduce the impact of erosion. Use simple
techniques such as:

A. Mulching with dry leaves or grass,
B. Planting cover crops or small shrubs,
C. Constructing small contour lines using pebbles or sticks,
D. Using recycled materials to simulate terracing or bunds.
4. Prepare a report on your project. Your report should include:
A. Title of the Project
Introduction
Description and location of the affected or simulated area

Materials and tools used (state how they were used)

m o QW

Method used and step-by-step procedures followed e.g., contour bunding,
mulching, cover cropping, terracing, etc. Include short video or picture
evidence if possible

F. Describe 3 agroforestry systems that can reduce the impact of erosion on
agricultural production

5. Present your report to the class in a plenary session.

« “Conservation Biology: Foundations, Concepts, Applications” by Fred Van Dyke
« “Natural Resource Conservation: An Ecological Perspective” by Oliver S. Owen
+  “Soil Conservation and Management” by R. Lal

+ “Sustainable Agriculture and Natural Resource Management” by J. Pretty
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CROP AND ANIMAL
HEALTH ISSUES
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Building on our previous knowledge from Year 1, where we applied skills in farm
animal management practices for rearing animals and explored general management
practices, and Year 2, where we demonstrated skills in mushroom cultivation, discussed
its economic importance, management practices and importance of game and wildlife
conservation, we now shift our focus to weed management in agricultural production.
We’ll examine the meaning and classification of weeds, their economic importance,
methods of weed dispersal, and effective strategies for weed control. Understanding
weed management is crucial for optimising crop yields, reducing economic losses, and
promoting sustainable agriculture. By integrating weed management with animal and
mushroom production skills, we’ll develop a comprehensive approach to agricultural
productivity. Let’s explore the significance of weed management in agricultural
production and discover how it contributes to a more efficient and sustainable farming
system. This knowledge will empower us to make informed decisions and enhance our
agricultural practices.

KEY IDEAS

+ Integrated Weed Management (IWM) combines multiple control methods for best
results.

« Weed control methodsinclude cultural, mechanical, chemical, and biological approaches.
+ Weeds are classified by life cycle, morphology, habitat, and origin.
« Weeds are unwanted plants that compete with crops for resources.

«  Weeds cause both economic losses and environmental challenges.

« Weeds spread through various natural and human-assisted dispersal methods.

MEANING AND CLASSIFICATION OF WEEDS
AND THEIR ECONOMIC IMPORTANCE IN
AGRICULTURAL PRODUCTION

Meaning of Weeds in Agricultural Production

Weeds in agricultural production are unwanted plants that grow in crop fields and
compete with cultivated plants for resources such as water, nutrients, light and space.
They can hinder crop growth, reduce yields, and complicate management practices.
Some key notes about weeds include the following listed below.

1. Competition: Weeds outcompete crops for growth, leading to significant yield
reductions.
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2. Resource drain: Weeds consume essential nutrients and water, depriving crops
of these vital resources.

3. Pest and disease hosts: Some weeds harbour pests and diseases, posing a risk
to crop health.

4. Harvesting problems: Dense weed growth hinders mechanised harvesting
and manual labour, complicating the process.

5. Economic impact: Weed control measures require significant investments of
time, labour and money, adding to the financial burden on farmers.

Classification of Weeds in Agricultural Production

Weeds in agricultural production can be classified based on several factors, including
their life cycle, morphology (plant type) and habitat. Below are the major classifications.

Based on Life Cycle

This classification is according to how long the weeds live and reproduce, as shown in

Table 5.1.

Table 5. 1: Classification of weeds based on their life cycle

Type Description Example
Annual Complete their life cycle (germination to seed production) Pigweed,
Weeds within one season or year. Crabgrass
Biennial It takes two years to complete their life cycle. First year Wild carrot,
Weeds - vegetative growth; second year - flowering and seed Bull thistle
production.
Perennial Live for more than two years; regenerate from roots, stems, | Bermuda
Weeds or seeds. Difficult to control. grass, Nutgrass

Figure 5.1: Weeds classified based on their life cycle

Bermauda grass Mut grass
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Based on Morphology (Plant Type)
This classification is based on the morphology or plant type as represented in Table
5.2.

Table 5. 2: Classification of weeds based on their morphology or plant type

Type Description Example

Grassy Weeds Monocotyledonous weeds with Guinea grass, Goosegrass
narrow leaves resemble cereal
Crops.

Broadleaf Weeds | Dicotyledonous weeds Morning glory, Sida

with broad leaves; easier to
distinguish from grasses.

Sedges Grass-like plants with triangular | Purple nutsedge, Yellow nutsedge
stems, mostly found in
wetlands.

Guinea grass

Morning glory Sida
Figure 5.2: Weeds classified based on their morphology
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Based on Habitat (Where They Grow)
This classification is based on the habitat or where they grow, as presented in Table
5.3.

Table 5.3: Classification of weeds based on their habitat or where they grow

Type Description Example

Aquatic Weeds Grow in water or waterlogged areas; Water hyacinth, Duckweed
interfere with irrigation and drainage.

Terrestrial Weeds Grow on land; the most common type Spear grass, Couch grass
in crop fields.

Spear grass

Water hyacinth Duckweed
Figure 5.3: Weeds classified based on their habitat

Based on Origin
This classification is based on the origin of the weeds, as shown in Table 5.4.

Table 5.4: Classification of weeds based on their origin

Type Description Example

Native Weeds Naturally found in a particular Tridax, Ageratum
area.

Alien/Exotic Weeds Introduced from another Water hyacinth, Parthenium
region or country; can become
invasive.

fh =




YEAR 2 SECTION5 CROP AND ANIMAL HEALTH ISSUES

Witk yc Duthwerd
Figure 5.4: Weeds classified based on their origin

Based on Usefulness
This classification is based on the usefulness of weeds as presented in Table 5.5.

Table 5.5: Classification of weeds based on their usefulness

Type Description Example

Useful May have medicinal, soil protection, or other Chromolaena, Mexican
Weeds beneficial properties. sunflower

Harmful | Compete with crops, host pests, or are toxic Prosopis glandulosa, Leucaena
Weeds to humans/livestock. leucocephala

Lead Tree Honey Mesguite

Figures 5.5: Weeds classified based on their usefulness
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Economic Importance of Weeds in Agricultural Production

Weeds have both negative and positive impacts on agriculture, and understanding their
economic importance helps farmers make informed management decisions.

Negative Economic Importance of Weeds

Weeds are generally considered harmful in crop production due to the following
reasons:

a. Reduced crop yields: Weeds compete with crops for essential resources like
water, nutrients, light, and space, resulting in lower productivity and economic
losses. For instance, Striga can reduce maize yields by up to 80%.

b. Increased production costs: Farmers incur additional expenses on weed
control measures, including herbicides, labour, and machinery, which increases
the overall cost of production due to repeated weeding.

c. Harbouring pests and diseases: Weeds can serve as hosts for insects, fungi,
and viruses that attack crops, leading to higher pest and disease control costs.

d. Harvesting difficulties: Dense weed growth can hinder mechanical or manual
harvesting, causing delays and extra costs.

e. Quality reduction: Weed seeds and plant parts can contaminate harvested
crops, reducing their market quality and value.

f. Toxicity to livestock and humans: Certain weeds are poisonous and can
cause harm if ingested. For example, Parthenium can lead to skin irritation and
respiratory problems.

Positive economic importance of weeds
Although mostly harmful, some weeds have economic benefits when managed
properly:

a. Soil protection and improvement: Some weeds help prevent soil erosion and
enhance soil structure and fertility. For example, deep-rooted weeds can bring
nutrients to the surface, enriching the soil.

b. Medicinal and industrial uses: Certain weeds possess medicinal properties
and are utilised in traditional medicine. For instance, Chromolaena odorata is
used for wound healing.

c. Fodder for livestock: Some weeds serve as valuable forage or feed for animals,
particularly in areas with limited pasture resources.

d. Biodiversity support: Weeds provide habitats for beneficial insects, such as
pollinators and natural pest predators, supporting ecosystem balance.

e. Indicator plants: Certain weeds can indicate soil fertility, pH levels, or drainage
issues, helping farmers make informed management decisions.




YEAR 2 SECTION 5 CROP AND ANIMAL HEALTH ISSUES

Activity 5.1 Creating a Weed Album (Project)

1. Go on a nature walk within your school compound or nearby surroundings
under the supervision of a facilitator. An alternative for urban schools:
Watch a video or slideshow of common Ghanaian weeds. Your teacher may
provide this, or you can use a printed guide if internet access is unavailable.

2. Collect common weeds found on the school compound or surroundings.
If physical collection is not possible, you may use drawings, images from
books, or screenshots from educational videos.

3. Identify the weeds together with your group or peer.

4. Use available resources (books, posters, local farmers, or online research if
possible) to verify their names and uses.

5. Research and gather information about each weed collected. Focus on the
following:

A. Common name
B. Botanical name
C. Economic importance (positive or negative effects)
6. Create your weed album. You may use one of the following formats

A. Option A (With technology access): Print well-labelled photos of the
weeds, paste them in a booklet, and write brief notes below each one.

B. Option B (No printing access): Press and dry the actual weeds, paste
them in a notebook or manila sheet, and label them with their common
name, botanical name, and economic importance. (Ensure safe handling
and protection of delicate parts.)

C. Option C (No physical weeds): Draw the weeds neatly, label them, and
provide the required information.

7. Present the album during a plenary session or in groups and compare your
findings with others.

MEANING, AGENTS, METHODS AND BENEFITS
OF WEED DISPERSAL

Weed dispersal refers to the various methods and processes by which weed seeds or
vegetative parts spread from one location to another, allowing weeds to grow and
establish in new areas.
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AGENTS AND METHODS OF WEED DISPERSAL AND
THE CONDITIONS UNDER WHICH THE DISPERSAL
OCCURS

Weeds spread from place to place through various agents and methods, depending on
the environmental conditions and characteristics of the weed species.

Wind Dispersal (Anemochory)

Method: Weeds produce seeds that are lightweight or have specialised structures such
as wings, hairs, or parachutes, allowing them to be dispersed by wind.

Examples: Dandelion, Tridax, and Spear grass are examples of weeds that rely on
wind dispersal.

Conditions: Wind dispersal is most effective in dry, windy environments with open
fields and minimal barriers, where seeds can be easily carried by the wind due to their
lightweight or adapted structure.

Water Dispersal (Hydrochory)
Method: Weed seeds or parts are dispersed through water, carried by rain, rivers,
streams, or irrigation canals, with some seeds able to float over long distances.

Examples: Examples of weeds dispersed by water include Water hyacinth, Duckweed,
and Typha (cattail).

Conditions: Water dispersal occurs in wetlands, flooded fields, irrigation systems, and
areas with rainy seasons or poor drainage.

Animal Dispersal (Zoochory)

Method: Weed seeds are dispersed by animals through attachment to fur, feathers, or
hooves, or by being eaten and passed out in droppings. Some seeds have hooks or sticky
surfaces that facilitate attachment.

Examples: Examples include Desmodium, Blackjack (Bidens pilosa), and Cocklebur.

Conditions: This method of dispersal is common in areas with frequent animal
movement, such as grazing lands or areas near wildlife and livestock, where seeds are
attractive to animals

Human and Machinery Dispersal (Anthropochory and

Mechanical Means)

Method: Weed seeds are dispersed through human activity, including contaminated
crop seeds, clothing, footwear, tools, and machinery, as well as during transport of
harvested crops or soil.

Examples: Examples include Couch grass and Striga seeds in crop seeds.
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Conditions: This type of dispersal often occurs due to poor farm hygiene, reuse of
unclean equipment, and movement of people or vehicles across fields.

Explosive Mechanism (Autochory or Ballochory)

Method: Some weeds have seed pods that explosively burst open, scattering seeds
when they mature.

Examples: Examples include Balsam plant, Witchweed (Striga), and Castor plant.

Conditions: This mechanism is often triggered by hot, dry conditions that cause pod
drying and bursting, typically in areas where weeds are allowed to mature and set seed.

Table 5.6 provides a summary of the agents and methods of weed dispersal and the
conditions under which the dispersal occurs.

Table 5.6: Summary of the agents and methods of weed dispersal and the conditions
under which the dispersal occurs

Agent Method Examples Conditions
Wind Light or hairy seeds blown by Dandelion, Spear | Dry, windy areas
the air grass
Water Floating or water-borne seeds Water hyacinth, Wetlands, flooded
Duckweed fields
Animals Seeds stick to body or passed Blackjack, Grazing lands, forest
in droppings Desmodium edges
Humans/ Contaminated tools, clothes, Couch grass, Human activity,
Machines crop seeds Striga farm equipment uses
Explosive Seeds burst and scatter around | Balsam, Castor, Dry, sunny
Pods the parent plant Striga conditions with
mature pods

Advantages and Disadvantages of Weed Dispersal in Agriculture

Weed dispersal plays a significant role in how weeds impact agricultural production.
While mostly negative, there are a few situations where weed dispersal can offer some
benefits.

Advantages of Weed Dispersal in Agriculture

Although generally undesirable, weed dispersal can have a few beneficial effects under
specific conditions.

1. Soil protection: Dispersed weeds can rapidly cover bare or sloped soil, prevent
erosion and protect the land.

2. Improved soil fertility: They can also improve soil fertility by bringing deep
nutrients to the surface through leaf fall and decay.
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3. Medicinal and Economic use: Some dispersed weeds have medicinal, fodder,
or biofuel uses, such as Chromolaena and Mexican sunflower.

4. Support for biodiversity: These weeds can support biodiversity by providing
habitats and food for beneficial insects and pollinators, promoting ecosystem
balance.

Disadvantages of Weed Dispersal in Agriculture

In most cases, weed dispersal has negative impacts on crop production, resulting in
economic and environmental challenges.

1. Increased weed infestation: Dispersed weeds spread quickly and colonise
new fields, making them harder to control over time.

2. Reduced crop yields: New weeds compete with crops for nutrients, water,
light, and space, reducing crop growth and harvest quantity.

3. Higher weed control costs: More dispersed weeds mean increased need for
herbicides, labour, and time, raising the cost of production.

4. Spreadofinvasive and harmful species: Someweeds(e.g., Striga, Parthenium)
are highly invasive and toxic, causing serious damage to crops, livestock, and
humans.

5. Contamination of harvested crops: Weed seeds or plant parts mixed with
harvested crops reduce market value and quality.

6. Interference with farming operations: Dense weed growth from dispersal
may obstruct planting, weeding, or harvesting activities, affecting efficiency.

Table 5.7: Summary of the advantages and disadvantages of weed dispersal in

Agriculture
Advantages Disadvantages
Prevents soil erosion Increases weed infestation

Improves soil fertility (in some cases) | Reduces crop yields

Provides medicinal/fodder resources Raises cost of weed control

Supports biodiversity Spreads invasive or harmful species

Contaminates harvested crops

Interferes with farming operations
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Activity 5.2 Meaning, Agents and Methods of Weed Dispersal

1. Examine the following weeds (pig weed, dandelion, thistle, water hyacinth,
sticktight, beggar’s lice, crab grass, and fox tail) as provided. (Where the real
weeds cannot be found, use the pictures below.)
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2. In pairs, discuss how these weeds are dispersed. In your discussion, focus on;
A. The agents and methods of dispersing the weeds.
B. The characteristics of the weeds that aid their dispersal.
C. Advantages and disadvantages of the dispersal agents and methods.

3. Present your findings to the class for input.

WEED CONTROL METHODS IN AGRICULTURAL
PRODUCTION AND TOOLS/EQUIPMENT USED

Methods of Controlling Weeds in Agricultural
Production and Their Benefits

Effective weed control is crucial in agriculture to boost crop yields, minimise
competition, and enhance farm profitability. Various methods are employed to manage
weeds, each with its unique advantages.

a. Cultural Methods: These are traditional farming practices that suppress weed
growth and spread.

Examples: Crop rotation, cover cropping, timely planting and harvesting,
mulching and using certified weed-free seeds.

They are environmentally friendly, improve soil health and fertility, reduce
chemical reliance, and disrupt weed life cycles.

b. Mechanical/Physical Methods: These are the use of hands or machines to
remove weeds on the farm.

Examples: Hand weeding, hoeing, slashing, ploughing, burning weed residues,
and using mechanical weeders.

They provide immediate results, have no chemical residues, are suitable for
small farms, and help remove weeds before seed formation.

c. Chemical Methods: These are the use of chemicals such as herbicides and
weedicides to eliminate or suppress weed growth.

Examples: Pre-emergence herbicides (applied before weeds emerge) and post-
emergence herbicides (applied after weed growth).

They save time and labour, are effective over large areas, control various weed
species, and quickly reduce competition with crops.

d. Biological Methods: This is utilising natural enemies of weeds, such as insects,
fungi, or grazing animals, to control weed populations.

Examples: Using insects to feed on specific weeds (e.g., weevils for water
hyacinth) or controlled grazing by animals like goats.
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They are eco-friendly and sustainable, target specific weeds, reduce long-term
weed growth, and leave no chemical residues.

e. Integrated Weed Management (IWM): This is combining two or more
control methods (e.g., cultural + chemical + mechanical) for more effective
and sustainable weed control. They are more efficient and cost-effective, reduce
reliance on single methods, are environmentally safe, and minimise herbicide
resistance in weeds

Table 5.8: A summary of weed control methods in agricultural production and their

key benefits
Method Description Key Benefits
Cultural Use of good farming practices Sustainable, improves soil, breaks weed
cycles
Mechanical Manual or machine-based No chemicals, quick removal
removal
Chemical Use of herbicides Fast, effective over large areas
Biological Use of living organisms Eco-friendly, long-term solution
Integrated Combines multiple methods Most effective, sustainable, and
(IWM) adaptive

Tools and Equipment Used in Controlling Weeds in

Agricultural Production

Agriculture utilises various manual, mechanical, and chemical tools to effectively
manage weeds, reducing competition and increasing crop yields.

Manual Tools

These hand-operated tools are ideal for small-scale farming and precise weeding.
Examples, descriptions, and functions of manual tools are outlined in Table 5.9.

Table 5.9: Examples of manual tools, their description and functions

Tool Description Function

Hand Hoe | Short-handled tool with a flat Used for uprooting or cutting weeds
blade

Cutlass Broad blade with a handle Used for slashing tall weeds and grasses

Weeding Forked tool with a long handle Loosens soil and removes deep-rooted

Fork weeds

Hand Small spade-like tool Used in vegetable beds and nursery areas

Trowel

Rl
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The benefits of using manual tools

a. Low cost and ease of use.
b. Effectiveness in small plots or gardens.

c. Minimal disruption to the soil.

Mechanical Equipment

These tools utilise animal or engine power, making them suitable for medium to large-
scale farms. Examples, descriptions, and functions of mechanical equipment can be
found in Table 5.10.

Table 5.10: Examples of manual tools, their description and functions

Equipment Description Function
Rotary Rotating blades mounted on wheels Cuts and uproots weeds between
Weeder rows
Cono Used in paddy fields Operated manually to uproot
Weeder submerged weeds
Wheel Hoe Push-type tool with a wheel and Weeds between crop rows

blade
Power Small tractor with attachments Equipped with blades for inter-row
Tiller weeding
Mechanical | Motorised sprayer Applies herbicides uniformly on
Sprayer large farms

The benefits of mechanical equipment
a. Time and labour savings
b. Suitability for larger areas

c. Increased efficiency in weed control

Chemical Application Equipment

These tools are designed for safe and effective herbicide application. Examples,
descriptions, and functions of chemical application equipment are outlined in Table

5.11.
Table 5.11: Examples of chemical application equipment, their description and
functions
Equipment Description Function
Knapsack Carried on the back with a hand- Sprays liquid herbicides on crops
Sprayer pumped lever or soil

Rl
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Boom Sprayer Mounted on tractors with horizontal Sprays over wide rows or fields
nozzles

Cut-off Handheld sprayer with a targeted Used for selective spot spraying

Sprayer nozzle

The benefits of chemical application equipment

a. Uniform herbicide application
b. Reduced manual labour
c. Targeted application for specific weed types

Animal-Drawn Implements

These are used in traditional or semi-mechanised farming systems. Examples,
descriptions, and functions of animal-drawn implements can be found in Table 5.12.

Table 5.12: Examples of animal-drawn implements, their description and functions

Tool Function

Animal-drawn cultivator Cuts and buries weeds in rows

Animal-drawn hoe Inter-row weed control in tilled fields

The benefits of animal-drawn implements

a. Cost-effective in rural areas
b. Increases efficiency in larger plots than manual tools

Table 5.13: A summary of the tools and equipment used in controlling weeds in
agricultural production

Category Examples Main Use
Manual Tools Hoe, cutlass, trowel, weeding Small-scale weeding, nursery
fork management
Mechanical Rotary weeder, wheel hoe, Medium to large-scale field weeding
Equipment tiller
Chemical Knapsack sprayer, boom Herbicide application
Equipment sprayer
Animal-Drawn Hoe, cultivator Inter-row weeding in traditional
Tools farming
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Activity 5.3 Weed Management and Control

1. Select one method of controlling weeds (manual, biological, chemical,
mechanical, etc.)

2. Under the supervision of the teacher, carry out your method of controlling
weeds on the school farm. If this is not feasible, watch a video on the method
of controlling the weeds or demonstrate the methods in class.

3. Present a report on the activity to the class in a plenary session. Your report
should contain the following;

a.
b.

SN I =V

The title of the project

Introduction (brief explanation of the control method and its importance
in agricultural production, and why the method was chosen).

Materials and tools used and how they were used.
Step-by-step procedure of how the method was carried out.
Advantages and disadvantages of the method used.

Include pictures of the field where the demonstration of the activity was
done and indicate other methods that can be used to control the weeds.

« “Animal Health and Disease Management”

» “Crop Diseases and Their Management”

+ General Agriculture Text Book for Senior Secondary Schools

« “Integrated Pest Management in Crops”




REVIEW QUESTIONS

1. What is the best definition of a weed? DOK Level: 1
A. A plant grown for food or decoration
B. A plant that is cultivated intentionally
C. A plant that grows where it is not wanted
D. A plant used in herbal medicine
2. Which of the following is an example of a parasitic weed? DOK Level: 2
A. Cynodon dactylon
B. Striga hermonthica
C. Eleusine indica
D. Euphorbia hirta

3. What is the primary economic disadvantage of weeds in agriculture? DOK
Level: 2

A. They improve soil fertility

B. They beautify the farm

C. They compete with crops for resources
D. They provide shade to crops

4. Which type of weed completes its life cycle in one growing season? DOK
Level: 1

A. Perennial
B. Annual
C. Biennial
D. Woody
5. What is the main reason why weeds reduce crop yields? DOK Level: 2
A. They increase pollination
B. They encourage pests
C. They compete for nutrients, water, and sunlight
D. They produce more seeds
6. Which of the following is classified as a biennial weed? DOK Level: 1
A. Amaranthus spinosus
B. Daucus carota
C. Imperata cylindrica

D. Portulaca oleracea
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REVIEW QUESTIONS

7. Which classification of weed regrows year after year from underground parts?
DOK 1

A. Annual

B. Biennial
C. Perennial
D. Seasonal

8. Afarmer notices a rapid spread of weeds after harvesting. What likely caused
this? DOK 3

A. Flooding
B. Lack of fertiliser
C. Weed seed dispersal during harvest
D. High humidity
9. Which of these is an aquatic weed? DOK Level: 1
A. Cyperus rotundus
B. Eichhornia crassipes
C. Digitaria sanguinalis
D. Ageratum conyzoides
10. How do weeds indirectly increase the cost of farming? DOK Level: 2
A. By reducing soil temperature
B. By increasing fertilizer efficiency
C. By requiring more labour and herbicides
D. By attracting beneficial insects
11. Which weed is commonly known as a water hyacinth? DOK Level: 1
A. Striga
B. Euphorbia
C. Commelina
D. Eichhornia
12.  What is the major ecological importance of some weeds? DOK Level: 2
A. Decreasing soil fertility
B. Serving as host for pests
C. Protecting against erosion

D. Increasing cost of irrigation
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REVIEW QUESTIONS

13. A student observes a weed that survives for several years and spreads through
underground stems. What type is it? DOK Level: 3

A. Annual
B. Biennial
C. Ephemeral
D. Perennial
14. Which of the following is NOT a way in which weeds cause harm? DOK Level:

Interfering with harvesting

)
A.
B. Enhancing crop resistance
C. Reducing crop quality
D. Harboring pests and diseases
15. How can some weeds be economically beneficial? DOK Level: 2
A. By spreading crop diseases
B. By making harvesting easier
C. By being used in traditional medicine
D. By reducing competition for nutrients
16. Which of the following is a disadvantage of weed dispersal? DOK 3
A. Weed dispersal can lead to the spread of invasive species
B. Weed dispersal can increase crop yields
C. Weed dispersal can reduce biodiversity
D. Weed dispersal has no disadvantages

17. 17. What is the role of farm animal management practices in relation to
weeds? DOK 2

A. To control weeds in agricultural production
B. To use weeds as feed for animals
C. To reduce the spread of weeds
D. All of the above
18. What is the primary role of weeds in agricultural production? DOK 2
A. Provide shade

B. Compete with crops
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REVIEW QUESTIONS

C. Serve as feed
D. Improve soil fertility
19. What is the role of weeds as feed for animals? DOK 2
A. Toxic to animals
B. Nutritious for animals
C. No nutritional value
D. Only for specific species
20. What is the impact of weed dispersal on agricultural production? DOK 3
A. No impact
B. Increased yields
C. Reduced yields and quality
D. Variable impact

Essay Questions

1. Describe two benefits and challenges of integrated pest management (IPM)
in crop production. DOK 3

2. Discuss two impacts of climate change on crops and animal health. DOK 2
Discuss the methods of controlling weeds in agricultural production. DOK 2

4. Discuss three economic importance of weeds in agricultural production.
DOK 3

5. Identify and classify the following weeds based on their life cycle; (dandelion,
pig weed, wild carrot, Canada thistle, burdock, lambs’ quarters)

i. A weed that completes its life cycle in one year and produces seeds.
ii. A weed that lives for more than two years and has a deep taproot.
iii. A weed that completes its life cycle in two years.

Explain the role of weeds as feed for animals. DOK 2

Discuss two advantages and disadvantages of weed dispersal. DOK 2

Discuss three benefits of controlling weeds in agricultural production. DOK 2

© ® N o

Discuss three impacts of weed dispersal on agricultural production. DOK 3

10. Explain the role of farm animal management practices in relation to weeds.
DOK 2
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YEAR 2 SECTION 6 CONCEPT OF FUNCTIONAL PRODUCTION AND MARGINAL DIMINISHING RETURNS IN AGRICULTURAL PRODUCTION

Agricultural Economics, Agribusiness
and Communication

Economics for Agriculture

In Year 1, we covered key concepts including forestry and forest management principles,
the interrelations between forestry and agriculture, and agroforestry practices. We
also explored the meaning, importance, and nature of soil, along with its physical
and chemical properties. In Year 2, we discussed soil nutrients, fertility, productivity
and their importance in crop production. We also examined the types of fertilisers
and their effects on crop production. Building on this foundation, in Section Six, we’ll
recap how functional production and soil nutrients influence forestry, explain and
discuss the importance and effects of functional production and marginal diminishing
returns in agricultural production, and apply these concepts to analyse agricultural
inputs, production curves, and graphs. This will help reinforce your understanding of
sustainable land use and agricultural productivity.

KEY IDEAS

+ Understanding Functional Production: Functional production thus the relationship
between inputs and outputs in agricultural production.

+ Law of Diminishing Marginal Returns: As variable inputs increase while fixed
inputs remain constant, marginal output eventually decreases.

« Importance in Agricultural Production: Functional production and diminishing
marginal returns are crucial concepts for optimising agricultural production and
resource allocation.

« Effects on Resource Allocation: Understanding these concepts helps farmers allocate
resources efficiently to maximise output and minimise costs.

» Visualising Production Relationships: Production curves can be used to illustrate
the relationship between fixed and variable inputs in agricultural production.

« Practical Application: Applying functional production and diminishing marginal
returns concepts can help farmers make informed decisions about input levels and
resource management to achieve optimal production outcomes.
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MEANING, IMPORTANCE AND EFFECTS OF
THE FACTORS OF FUNCTIONAL PRODUCTION
AND MARGINAL DIMINISHING RETURNS IN
AGRICULTURAL PRODUCTION

Meaning of Factors of Functional Production and
Marginal Diminishing Returns in Agricultural
Production

Factors of functional production in agriculture highlights the inputs or resources
utilised to produce agricultural goods, serving as key elements that contribute to crop
or livestock production. The main factors comprise:

1. Land: The physical area where farming takes place, encompassing soil fertility,
topography, and climatic conditions.

2. Labour: The human effort expended on farming operations like planting,
weeding, and harvesting.

3. Capital: Man-made assets such as machinery, tools, irrigation systems, and
storage facilities.

4. Management/Entrepreneurship: The decision-making and organisational
aspect, covering resource allocation, planting schedules, and crop selection.

These are called functional because they directly affect how production happens.

Marginal Diminishing Returns (Law of Diminishing

Returns)

This economic principle applies when one input is increased while other inputs stay
the same. In an agricultural context, if a farmer boosts one input, like fertiliser, while
keeping other inputs fixed, like land and labour, a point is reached where each extra
unit of that input leads to a smaller output increase. For instance:

At first, adding fertiliser greatly increases crop yield.
After a certain point, more fertiliser only marginally increases yield.

c. Eventually, adding too much fertiliser might have no effect or even harm crops
due to over-fertilisation.

This concept enables farmers to determine the optimal input level for maximising
productivity and cost-efficiency.
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Importance Factors of Functional Production and Marginal

Diminishing Returns in Agricultural Production

The following constitutes the importance of factors of functional production in
agriculture:

a. Efficient resource allocation: Grasping these factors enables farmers to
allocate land, labour, capital, and management more effectively to achieve
maximum output.

b. Improved productivity: Using the optimal mix of inputs boosts farm
productivity - for example, combining fertile land, skilled labour, and modern
tools leads to higher yields.

c. Improve decision-making and planning: Being knowledgeable about these
factors assists farmers in planning crop selection, labour requirements, and
timing of equipment investments.

d. Cost control and profitability: Properly balancing inputs helps farmers
minimise waste, cut costs, and boost profits.

e. Adaptation to changing conditions: Understanding these factors allows
farmers to adjust their use of land, labour, or capital to adapt to environmental
or economic shifts.

Importance of Marginal Diminishing Returns in Agriculture
a. Input efficiency: This concept teaches farmers to avoid overusing inputs like
fertiliser, seeds, or water beyond the point where they yield the highest returns.

b. Cost-benefit analysis: It helps farmers pinpoint the most cost-effective level of
input use, preventing excessive spending that leads to diminishing returns.

c. Maximising yield: By applying this concept, farmers ensure each input makes
a meaningful contribution to production, resulting in optimal crop yields.

d. Sustainable farming: Understanding diminishing returns helps prevent
overuse of land and resources, which safeguards against soil degradation and
environmental harm.

e. Economicdecision-making: This concept supports farmersin making rational
decisions about when to increase or decrease input usage based on the marginal
returns, they expect.

Effect of Factors of Functional Production and Marginal
Diminishing Returns in Agricultural Production
The effects of factors of functional production in agricultural production includes:

a. Determines the level of output: The quality and quantity of land, labour,
capital, and management directly dictate a farm’s production capacity.

b. Influences the type of farming activities: The availability of resources
shapes whether a farmer opts for crop production, livestock farming, or a mixed
approach.
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c. Affects the use of technology: The availability of capital determines whether
farmers adopt modern machinery or rely on traditional tools, impacting overall
efficiency.

d. Impacts employment and labour demand: The production type and scale
influence labour needs, with small farms often relying on manual labour and
large farms leaning towards mechanisation.

e. Influences farm income and profitability: Combining production factors
efficiently boosts yields, minimises waste, and ultimately increases farm income.

f. Determines scale of production: The extent of accessible resources directly
affects the scale of a farmer’s operations, with more resources enabling larger-
scale production.

Effects of Marginal Diminishing Returns in Agricultural Production
a. Reduced productivity from overuse of inputs: When inputs like fertiliser
are overused without adjusting other factors, productivity per unit drops.

b. Increased cost of production: Adding more inputs with minimal returns
wastes resources and drives up production costs.

c. Environmental degradation: Overusing chemical fertilisers or water can
degrade soil, pollute the environment, and compromise crop quality.

d. Limits to expansion: This effect shows that yield can’t be endlessly increased
by adding more inputs due to biological and physical limits.

e. Helps identify optimal input levels: Grasping this concept enables farmers
to pinpoint the most efficient input level, saving resources and money.

f. Influences agricultural policy and extension services: Governments and
organisations apply this principle to advise farmers on best practices and input
limits.

Activity 6.1 Functional Production and Marginal Diminishing Returns in

Agricultural Production

1. Research and discuss the effects of functional production and marginal
diminishing returns in agricultural production, considering both crop and
animal production. In your discussion, consider the following:

A. How do variable inputs (labour or capital) affect the output of agricultural
products?

B. The point at which diminishing returns set in and how this affects the
optimal use of variable inputs?

C. How functional relationship affect the decision-making process of
farmers, in terms of input use and output production?
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2. Prepare a presentation (e.g., oral, visual, or multimedia) to share your
findings in class.

3. During the presentation, engage in discussions with class members to
deepen your understanding of the topic.

4. Take notes on key insights and takeaways from other groups’ presentations.

Application of Functional Production and
Diminishing Marginal Returns in Agriculture
Production

Application of Functional Production in Agriculture

The key factors of functional production (land, labour, capital, and management) are
utilised in various practical ways

a. Land: This involves cultivating crops or raising animals, with farmers evaluating
soil fertility, drainage, and topography before planting. Techniques like crop
rotation and land use planning are used to maximise productivity.

b. Labour: Labour is utilised across different farming stages, including land prep,
planting, weeding, harvesting, and processing. Small farms often rely on manual
labour, whereas large farms may opt for mechanised labour like tractors and
harvesters.

c. Capital: This factor is invested in buying inputs such as seeds, fertilisers,
pesticides, irrigation systems, tools, and machinery. Capital is also used for
infrastructure like storage facilities, greenhouses, and transportation.

d. Management/Entrepreneurship: The farmer or farm manager makes key
decisions on production, timing, and marketing. This involves record keeping,
budgeting, managing risks, and implementing marketing strategies.

Application of Diminishing Marginal Returns in

Agriculture

The law of diminishing marginal returns is utilised by farmers and agricultural
economists to boost efficiency

1. Input optimisation: This helps farmers determine the optimal amount of
fertiliser or water to use, preventing over-application that could waste resources
or harm crop performance.

2. Profit maximisation: Farmers assess how additional input costs translate into
extra profit, using inputs up to the point where marginal cost equals marginal
revenue.
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3. Avoiding resource waste: This principle shows that boosting one factor,
like seeds, without adjusting others like land or labour, results in diminishing
additional output.

4. Farm planning and budgeting: Understanding diminishing returns helps
farmers plan input levels for maximum returns on their spending. It guides
budgeting for labour, machinery, and seasonal planting.

5. Extension services and policy making: Agricultural extension officers apply
this principle to educate farmers on efficient input use, informing subsidy
policies for inputs like fertiliser.

Table 6. 1 shows a summary of the areas for the application of functional production
and diminishing marginal returns in agriculture production

Table 6.1: Application of functional production and diminishing marginal returns in
agriculture production

Functional Production Diminishing Marginal Returns

Land Used for crop/livestock Overuse may lead to soil exhaustion, with
production decreasing yield

Labour Employed in farm Too many workers may reduce output per
operations worker

Capital Used to buy tools, inputs, Excessive investment in one area (e.g.,
and infrastructure irrigation) may not pay off

Management Guides planning and Ensures inputs are used at optimal levels
decisions

Characteristics of Graph of Functional Production and

Diminishing Marginal Returns in Agriculture Production
Characteristics of Graph of Functional Production

The graphs for functional production and diminishing marginal returns in agriculture
illustrate how Total Product (TP), Marginal Product (MP), and Average Product (AP)
behave as inputs like labour or fertiliser increase, while other factors, such as land,
remain constant.

a. Total Product: This represents the total output a firm produces over a given
period using specific inputs. The Total Product formula is given by TP = AP * L,
where AP is the product per labour unit and L is the labour.

b. Average Product: This measuresthe output per unit of variable input, calculated
as Average Product (AP) = Total Product (TP) / Labour (L).

c. Marginal Product: This indicates the additional output generated by adding
one more unit of a variable input. Marginal Product is calculated as the change in
output divided by the change in input, or the increase in total product resulting
from an extra worker or input.
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Table 6.2 shows a summary of the key characteristics of total, average and marginal
products

Table 6.2: Key characteristics of total, average and marginal products

Description Interpretation
Total Total output Rises at first, then Shows how output
Product (TP) | produced as input slows, eventually grows with more input
increases flattens or falls
Marginal Additional output Rises, reaches a peak, Indicates efficiency of
Product from one more unit then falls (may become | added inputs
(MP) of input negative)
Average Total output divided Rises, peaks, then falls Shows average
Product by the number of contribution per input
(AP) input units

Characteristics of Graph of Diminishing Marginal Returns

This concept is typically illustrated using the Marginal Product (MP) curve, where one
input, such as labour, is increased while other inputs, like land, are held constant.

The key features of the diminishing marginal returns graph are listed below:

a. Initially rising MP: Productivity rises due to more efficient use of fixed
resources.

b. Point of diminishing returns: MP peaks at its maximum, marking the optimal
input usage point.

c. Declining MP: Beyond this peak, additional inputs result in smaller increments
of output.

d. Eventually, MP can become zero or negative: Excessive input leads to
overcrowding or overuse, ultimately reducing total output

Table 6.3 shows a summary table of the characteristics of functional production and
diminishing marginal returns.

Table 6.3: Summary table of the characteristics of functional production and
diminishing marginal returns.

Functional Production Graphs  Diminishing Marginal Returns (DMR)

Graphs
Type of Graph | TP, MP, and AP curves MP curve (sometimes TP curve)
TP Curve Increases, then flattens, Similar - flattens as diminishing returns
Shape possibly declines set in
MP Curve Rises, peaks, then declines Same - highlights the diminishing
Shape return after the peak
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AP Curve Rises slowly, peaks, then Less emphasised in DMR, but still
Shape declines follows the MP relationship

Key Turning Point of maximum MP - The point where diminishing returns
Point optimal input use begin

Graphs Illustrating the Characteristics of Functional Production and
Diminishing Marginal Returns

Graphs illustrating the characteristics of functional production and diminishing
marginal returns are shown in Figure 6.1.
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Figure 6. 1: Graphs illustrating the characteristics of functional production and diminishing marginal
returns

1. Total Product (TP) Curve (left graph)
a. Rises initially as input increases.

b. Growth slows down and then starts to level off, showing the effect of limited
fixed resources.

2. Marginal Product (MP) and Average Product (AP) Curves (right graph)
a. MPrises, peaks, then declines - demonstrating diminishing marginal returns.
b. AP rises more slowly, peaks, then also declines.

MP intersects AP at AP’s maximum point - a key feature of these curves

Activity 6.2 Characteristics of graphs of Functional Production and Dimin-

ishing Marginal Returns

1. Watch a documentary on functional production and diminishing marginal
returns in agricultural production (choose from the provided YouTube links

o https://www.youtube.com/watch?v=PstuC6PKY1
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« https://www.youtube.com/watch?v=1plq76fVMPM
« https://www.youtube.com/watch?v=xLSRMt-wWAM
« https://www.youtube.com/watch?v=u89Nr8cwBbl

Alternatively, examine a printed graph from a book (SHS economics
textbook) on functional production and diminishing marginal returns.

2. From the documentary or printed graph, discuss with a partner the
characteristics of graphs of functional production and diminishing marginal
returns, relating them to factors of production.

3. Create a graph of functional production and diminishing marginal returns,
relating them to factors of production in agriculture, such as land, labour,
capital, entrepreneurship, etc.

4.  Present your graph to the class for feedback.

Meaning and Relationship Between Fixed
Inputs and Variable Inputs in Agricultural
Production

Meaning of Fixed and Variable Inputs in
Agricultural Production
1. Fixed Inputs in Agricultural Production

Fixed inputs are production resources that remain unchanged in quantity during a
specific production period, regardless of the output level. Key characteristics of fixed
inputs include:

a. Their quantity stays constant in the short term
b. They can’t be immediately increased or decreased
c. They often represent long-term investments.

Examples of agricultural fixed inputs include the size of the farm, farm structures like
barns and greenhouses, irrigation systems, and existing tractors and large machinery.

2. Variable Inputs in Agricultural Production

Variable inputs are production factors that can be adjusted up or down during a
production period to impact output. Characteristics of variable inputs include:

a. They fluctuate with production levels
b. Can be easily adjusted in the short term

c. Typically involve recurring expenses.
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Examples of variable agricultural inputs include seeds, fertilisers and pesticides, fuel,
irrigation water, and seasonal or casual labour

Table 6.4 shows a summary of the differences between fixed and variable inputs

Table 6.4: Differences between fixed and variable inputs

Feature Fixed Inputs Variable Inputs

Change with production No Yes

Time frame Long-term (short-run fixed) Short-term (easily adjustable)
Cost behaviour Fixed cost Variable cost

Examples Land, tractors, buildings Seeds, fertilisers, labour, fuel

Relationship between Fixed and Variable Inputs in

Agricultural Production
Fixed and variable inputs combine to determine agricultural output levels, directly

impacting farm productivity, efficiency, and profitability.
1. Complementarity in Production
a. Variable inputs rely on available fixed inputs to be productive.

b. Example: Fertilisers (variable input) boost yields only if the land (fixed input)
is suitable and well-managed.

2. Efficiency and Utilisation

a. Efficiently using fixed inputs, like maximising land use or fully operating a
tractor, depends on the number of variable inputs applied.

b. Underusing variable inputs leads to inefficiency, meaning the fixed input
isn’t being fully utilised.

3. Output Determination

a. Output grows when variable inputs are added to fixed inputs, but only up to
a certain point.

b. Beyond that point, diminishing marginal returns kick in, meaning additional
variable inputs yield less extra output.

4. Cost Implications
a. Fixed inputs incur fixed costs that don’t change with output.
b. Variable inputs involve costs that rise with increased production.

c. Balancing fixed and variable costs affects the farm’s break-even point and
profitability.
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5. Input Adjustment Over Time
a. In the short term, only variable inputs can be adjusted.

In the long term, both fixed and variable inputs can be changed - for instance,
a farmer might expand land or buy new machinery if long-term demand
increases.

Activity 6.3 Relationship Between Fixed and Variable Inputs in Agricultur-

al Production

1. Organise yourselves into groups of 3 or 4 and discuss the relationship
between fixed and variable inputs in agricultural production. In your
discussion, be guided by the following questions.

A. What are the fixed inputs, and how do they affect the production process?

B. How variable inputs (labour, fertilisers, and seeds) interact with the fixed
inputs (land, farm buildings, and irrigation system) to produce output?

C. What happens to the output when the variable inputs are increased or
decreased, while the fixed inputs remain constant?

D. What are the implications of having too much or too little of a fixed
input, such as land, on the use of variable inputs?

E. How can a farmer optimise the use of variable inputs to maximise output
and profitability, given a fixed input like land?

F. What are the risks or challenges associated with adjusting variable inputs
to optimise output, and how can farmers mitigate these risks?

G. How does the relationship between fixed and variable inputs change over
time, and what are the implications for farm management and decision-
making?

2. Organise yourselves into groups of 3 or 4, discuss the impact of balanced
fixed and variable inputs on agricultural production and profitability.

3. Share your key insights on the relationship between fixed and variable inputs
with the class for feedback.

« “Agricultural Production Economics” by David L. Debertin (Book, 2012)

«  “FAO Agricultural Production Guide: Understanding Fixed and Variable Inputs” by the
Food and Agriculture Organisation (FAO) of the United Nations (Online Resource, 2018)

« General Agriculture Textbook for S.H.S

+ “The Economics of Agricultural Production” by John P. Doll and Frank Orazem (Book,
1984)

+ “The Journal of Agricultural Economics” (Journal, Published quarterly)




REVIEW QUESTIONS

Multiple-Choice Questions
1.  What is the definition of Total Product (TP)? Dok 1
A. The total output produced by a firm over a given period
B. The total input used by a firm over a given period
C. The total profit earned by a firm over a given period
D. The total cost incurred by a firm over a given period

2. Which of the following is an example of a fixed input in agricultural

production? Dok 1
A. Labour
B. Fertiliser
C. Land
D. Seeds
3. What is the formula for calculating Average Product (AP)? Dok 2
A. AP=TP/L

B. AP=MP/L
C. AP=TP/MP
D. AP=L/TP

4. What happens to Marginal Product (MP) when diminishing marginal returns
set in? Dok 2

A. MP increases

B. MP decreases

C. MP remains constant
D. MP becomes zero

5. Why is it important for farmers to balance fixed and variable inputs in
agricultural production? Dok 3

A. To maximise profitability
B. To minimise costs

C. To maximise output
D

To minimise labour use
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REVIEW QUESTIONS

6. How does the law of diminishing marginal returns affect agricultural
production decisions? Dok 3

A. Tt leads to overuse of inputs

B. Itleads to underuse of inputs
C. Tt leads to optimal use of inputs
D. It has no impact on input use

7. What is the most likely outcome of using precision agriculture techniques in
agricultural production? Dok 4

A. Reduced profitability

B. Increased efficiency

C. Decreased sustainability
D. Increased labour use

8. How can farmers adjust their input use to respond to changes in market
demand and prices? Dok 4

A. By increasing fixed inputs

B. By decreasing variable inputs

C. By adjusting variable inputs to match changing market conditions
D. By maintaining current input use

9.  What is the primary benefit of using crop rotation and conservation practices
in agricultural production? Dok 4

A. Increased profitability
B. Improved soil health
C. Reduced labour use
D. Increased output

10. How can farmers balance the need to maximise profitability with the need to
promote environmental sustainability in agricultural production? Dok 4

A. By prioritising profitability over sustainability
B. By prioritising sustainability over profitability

C. By adopting sustainable agricultural practices that balance profitability
and sustainability

D. By ignoring environmental sustainability concerns
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REVIEW QUESTIONS

Essay-Type Questions

1. Explain the meaning of fixed and variable inputs in agricultural production,
providing examples of each.

2. Analyse the relationship between fixed and variable inputs in agricultural
production and discuss how this relationship affects productivity and
profitability.

3. Evaluate the impact of diminishing marginal returns on agricultural
production decisions and discuss strategies for optimising input use to
maximise returns.

4. Discuss the importance of balancing fixed and variable inputs in agricultural
production and explain how this balance affects the break-even point and
profitability.

5. Using the concepts of functional production, diminishing marginal returns,
and input optimisation develop a comprehensive strategy for sustainable
agricultural production.
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YEAR 2 SECTION 7 ENTERPRISES FOR SUSTAINABLE LIVELIHOOD

Having acquired foundational knowledge in farm hygiene and sanitation activities in
crop and animal production, agricultural economics, communication, agribusiness
management and market principles in Years One and Two, you are now equipped
to advance into the practical aspects of agricultural enterprise development. This
section introduces the meaning and establishment of crop, animal and fish production
and processing enterprises as strategic tools for achieving sustainable livelihoods. It
emphasises the importance of transforming traditional agricultural practices into
structured, value-driven business ventures that contribute to food security, income
generation, employment and rural development.

You will explore how to identify viable opportunities, plan and establish enterprises,
manage production processes and integrate value addition and marketing. The section
also highlights environmental sustainability, resource management and the role of
innovation in enterprise growth. Special focus is given to the establishment of crop,
animal and fish production enterprises with practical steps to ensure long-term success.
By mastering these concepts, you will be better positioned to become change agents in
agricultural transformation.

KEY IDEAS

+ Agricultural enterprises involve organised crop, animal or fish production and
processing activities aimed at generating income while ensuring food security.

+ Crop production and processing enterprises focus on growing crops and adding
value through activities such as cleaning, grading, packaging, storage and marketing.

« Establishing agricultural enterprises requires a business-oriented mindset.
Agribusiness principles such as budgeting, marketing, record-keeping and risk
management are crucial for managing crop, animal and fish production and processing
enterprises.

« Establishing animal/fish production enterprises includes choosing the right
species or breeds, providing adequate housing, nutrition and health care, and integrating
processing activities like slaughtering, preservation, or packaging to meet market
standards and minimise waste.

+ Sustainable processing practices reduce post-harvest losses, ensure food safety and
open access to larger markets.
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MEANING AND ESTABLISHMENT OF CROP
PRODUCTION AND PROCESSING ENTERPRISES
FOR SUSTENANCE AND LIVELIHOOD

Meaning of Enterprises in Crop Production

Enterprises in crop production refer to the different types of crop-based activities or
specialised crop systems that a farmer or agricultural business engages in to produce
income or sustain farm operations.

An enterprise in crop production is a distinct unit or type of crop activity on a farm
that is planned, managed, and evaluated separately for its costs, returns and production

needs.

The Types of Crop Enterprises

AN ANl o A

Cereal Crop Enterprise, e.g., maize, rice, sorghum
Vegetable Enterprise, e.g., tomatoes, okra, pepper
Root and Tuber Enterprise, e.g., yam, cassava, potato
Legume Enterprise, e.g., cowpea, groundnut, soybean
Fruit Crop Enterprise, e.g., mango, orange, pineapple

Industrial Crop Enterprise, e.g., cotton, sugarcane, tobacco

It should be noted that a single farm may have multiple enterprises (e.g., rice +
tomatoes + yams)

Establishment of Crop Production and Processing as an

Enterprise

Establishing crop production and processing as an enterprise involves careful planning,
implementation, and management of crop farming and the value-adding processing
activities that follow harvest to make a profit, improve food security, or support agro-
industrial development. The key stages in establishing a crop production and processing
enterprise are listed below.

1. Enterprise Planning

a.

Identify the crop (e.g., maize, cassava, tomato) based on soil and climate
conditions, market demand and profitability, and available inputs and labour.

Set enterprise goals: profit, food supply, raw material for processing, etc.

Conduct a feasibility study: cost-benefit analysis, input availability, and
market access.

2. Land Preparation and Crop Establishment

a.

Choose a suitable site (good soil, drainage, access).
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b. Clear and till the land (manual or mechanised).
c. Apply manure/fertilisers as needed.
d. Plant at the right time, using high-quality seeds or planting materials.
e. Provide proper spacing, irrigation, and weed control.
3. Crop Maintenance
a. Regular weeding and pest/disease control.
b. Fertiliser application and watering schedules.
c. Thinning or staking if required.
d. Monitoring crop growth for timely harvesting.
4. Harvesting
a. Harvest at maturity to ensure quality and minimise losses.
b. Use appropriate tools or machines depending on the crop.
c. Handle produce carefully to avoid damage.
5. Processing of Produce

a. Processing involves converting raw crops into finished or semi-finished
products to improve value, shelf life, or ease of use. Table 7.1 shows examples
of some crops, processing activities and final products.

Table 7.1: Examples of crops, their processing activities and final products.

Processing Activity Final Product
Cassava | Peeling, grating, drying Garri, flour, starch
Maize Shelling, grinding Maize flour, animal feed
Tomato Sorting, crushing, cooking Tomato paste, puree
Rice Dehusking, polishing White or parboiled rice

6. Packaging and Marketing
a. Package attractively and hygienically.
b. Label with name, date, and nutritional info if needed.
c. Transport to markets, shops, or wholesalers.
d. Consider direct sales, agro-markets, or contract supply.
7. Record-keeping and Evaluation
a. Maintain records of input costs, yields, labour, income, and losses.

b. Assess the profitability and efficiency of both production and processing
activities.

c. Use the evaluation to improve future cycles.
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Hint: Where resources and time are limited, learners can undertake either the
production and processing of crops in weeks 17 to 20 or the production and processing
of animals/fish in weeks 21 to 24.

Activity 7.1 Establishment of Crop Production and Processing Enterprises

1. Organise yourselves into groups of 3 or 4, select a crop of your choice (e.g.
cowpea, maize, groundnut, etc.)

2. Plan and establish the production and processing for the enterprise at the
school farm. Where resources are limited, watch a video on the production
and processing of a crop of your choice.

3.  Write a short report on your project/ video. The report should include the
following;

A. Name of the crop selected

B. Activities that are carried out before the cultivation of the crop (site
selection, land preparation, sowing of seeds, etc.)

C. Activities that are carried out during the production of the crop (weeding,
irrigation, disease control, etc.)

Harvesting of the crop

Processing methods used

Storage

Marketing strategies used to sell the produce

. Challenges faced and how they were solved

~mamE g

Include pictures of the project in the report

4. Present the report to the class for feedback.

Meaning and Establishment of Animal/Fish
Production and Processing Enterprises for
Sustainable and Livelihood

Enterprises in Animal/Fish Production

In animal and fish production, “enterprises” are the different types of farming or
business activities where people raise animals or fish either to sell for money or to use
at home. These activities include breeding, feeding and taking care of animals or fish
to get useful products like meat, milk, eggs, leather, wool, or fish.
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1. Animal Production Enterprises includes:

a.
b.
C.
d.

e.

Cattle Enterprise for beef or dairy production.

Poultry Enterprise for eggs, broilers (meat), or breeding.
Goat or Sheep Enterprise for meat, milk, or wool.

Pig (Swine) Enterprise for pork production.

Rabbit Enterprise for meat or fur.

2. Fish Production Enterprises (Aquaculture):

a.
b.
C.

d.

€.

Catfish Farming Enterprise

Tilapia Farming Enterprise

Shrimp or Prawn Farming Enterprise
Ornamental Fish Enterprise

Integrated Fish Farming: combining fish with crop or animal production
(e.g., fish + poultry).

Establishment of Animal Production and Processing as

an Enterprise

Starting an animal production and processing enterprise means setting up a business
that involves raising animals for products such as meat, milk, eggs or wool. It can also
include processing these products by cleaning, packaging or turning them into other
forms, so they are ready to be sold or used.

The steps in setting up this kind of business include those listed below.

1. Feasibility Study and Planning

a.
b.

Find out if people want to buy animal products (market demand).

Check what resources are available, such as land, money (capital), and
workers (labour).

Decide on the type of animal business, like poultry (chickens), dairy (milk
cows), or piggery (pigs).

Plan how the products will be processed, such as slaughtering, packaging, or
freezing them.

2. Site Selection and Preparation

Select a place that has easy access to water, roads, and markets.

Make sure the area has good drainage, fresh air (ventilation), and safety
measures to protect animals from diseases (biosecurity).

Build the needed structures, like animal shelters, feed storage rooms, and
areas for processing the products.
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3. Acquisition of Stock and Inputs

a. Choose good-quality animal breeds that grow well in the local environment

and meet your goals (like meat, milk, or eggs).

b. Buy the items needed, such as animal feed, medicines, tools, and equipment.

c. Make plans for animal health and feeding, including veterinary care and

proper nutrition.

4. Rearing and Management

a. Feed the animals properly, give them good housing, health care and help
them breed.

b. Keep good records of things like their growth, what they eat and what you

sell.

c. Manage animal waste well and take steps to prevent diseases.

5. Processing of Animal Products

a. Use the right methods to process animal products, such as

i. Meat: slaughter, clean, cut, freeze, and package.

ii. Milk: Heat (pasteurise) and package.

iii. Eggs: sort by size (grading), clean, and package.

b. Follow cleanliness and food safety rules.

6. Marketing and Sales

a. Plan how to sell your products in your area and nearby towns.

b. Make your products look nice with good packaging.

c. Use names, labels, and ads to attract customers and build trust.

Table 7.2: Requirements for establishing an animal production enterprise

Requirement Details

Capital To build infrastructure and buy animals, and equipment
Land Suitable area for housing and grazing

Labour Skilled workers for animal care and processing
Knowledge Training in animal husbandry and product processing
Licenses/Permits Health and safety certifications from regulatory bodies

107




YEAR 2 SECTION 7 ENTERPRISES FOR SUSTAINABLE LIVELIHOOD

Activity 7.2 Establishment of Animal Production and Processing as an En-

terprise

1.  Organise yourselves into groups of 3 or 4, select a farm animal (e.g., poultry,
rabbits, goats, catfish, tilapia).

2. Discuss and plan the housing, acquisition, rearing, processing and marketing
of the selected farm animal.

3. Prepare a simple project plan covering budget, materials needed, timeline
for activities and responsibilities of each group member.

4. Set up animal housing with the assistance and supervision of a teacher or
extension officer.

5. Acquire and rear the selected animal/fish by carrying out the daily care
activities for the animal (feeding, watering, cleaning, and health checks).

6. Take records on the growth, feed usage and health treatments for the
animals.

7. At maturity, process the animal/fish by applying safe and hygienic methods
of processing animal products.

Market your animal/fish product by

A. Identifying potential buyers (e.g., teachers, community members, local
markets).

B. Setting up prices and developing simple marketing strategies (posters,
flyers, word-of-mouth).

C. Conducting a sales day to market and sell the products.

8.  Prepare a presentation on your project journey for the class. The presentation
should include;

A. Pictures of the project journey

B. Challenges faced and how they were solved
C. Profit and loss analysis of the project

D. Lessons learnt

Alternatively, where resources are limited, watch a video on the rearing,
processing, storage and marketing of the selected farm animals. And present
a flow chart on the rearing, storage and marketing of a selected farm animal/
fish.
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« Access Agriculture Videos: www.accessagriculture.org (Videos in local languages on
livestock and fish farming)

« Banerjee, G.C. (2018). Animal Husbandry and Livestock Production (8th ed.). Oxford &
IBH Publishing.

o Click here

« Food and Agriculture Organisation. (n.d.). FAO eLearning Academy. Retrieved August 6,
2025, from https://elearning.fao.org

+ Heinz, G., & Hautzinger, P. (2007). Meat processing technology for small to mediumscale
producers. Food and Agriculture Organisation of the United Nations, Regional Office for
Asia and the Pacific.

+ Ministry of Food and Agriculture, Ghana. (n.d.). Livestock production manual for
secondary schools.

« Sheaffer, C. C., & Moncada, K. M. (2012). Introduction to agronomy: Food, crops, and
environment (2nd ed.). Cengage Learning.



http://www.accessagriculture.org 
https://elearning.fao.org

REVIEW QUESTIONS

1. Which of the following is the correct procedure for processing cassava?
A. Dehusking, shelling and winnowing.
B. Sorting, crushing and cooking.
C. Peeling, grating and drying.
D. Thrashing, winnowing and drying.

2. Which of the following weed control methods would be least harmful to the
environment?

A. Gentle soil control
B. Biological control
C. Chemical control
D. Physical control

3. What are the four main factors of crop production?
A. Money, machines, minerals and manpower
B. Land, labour, capital and entrepreneurship
C. Tools, factories, roads and market
D. Soil, seeds, sand and water

4. What happens to total output when diminishing marginal return sets in?
A. Total output increases but at an increasing rate
B. Total output decreases but at an increasing rate
C. Total output increases but at a decreasing rate
D. Total output decreases but at a decreasing rate

5. Ifaproduction curve shows output rising, then falling as more labour is added
to a fixed land, the falling output phase represents.

A. Diminishing marginal returns
B. Increasing returns

C. Negative returns

D. Constant returns

6. Inaproduction curve, the point where total output is at maximum corresponds
to:

A. Total product is zero

B. Marginal product is zero
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C. Average product is at a minimum
D. Marginal product is at maximum
7. After harvesting maize, which step is necessary before selling it?
A. Processing and proper storage
B. Harvesting and storage in barns
C. Storage and selling of the grains
D. Burning stalks and cooking the maize

8. Which combination of measures best reduces both pests and diseases in crop
production?

A. Crop rotation and chemical pesticides
B. Continuous planting and over-fertilisation
C. Controlling pest infestation and watering
D. Monocropping and observing field hygiene
9. Which economic impact do weeds have on agriculture?
A. They increase production costs
B. They provide food for livestock
C. They provide stable market prices
D. They increase the number of labourers
10. Which of the following is a disease affecting crops?
A. Bovine pleura
B. Anthrax
C. Damping off
D. Bloat

11. State and explain four crop production enterprises with at least three examples
each.

12. What are the four main components of the soil?

13. An investor wants to sponsor you to start an animal/fish production and
processing business. Describe the steps you would take to:

A. Choose the right site.

B. Select suitable species and breeds of animals.
C. Build appropriate housing.
D

Provide proper feeding and healthcare.
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14.

15.

16.

17.

18.

Process and store the animal product.
Market your products.

Handle common challenges.

o @ ™ m

. Suggest practical ways to make the business profitable and sustainable.
What best defines an animal/fish production and processing enterprise?
A. A business that processes animal products for income generation

B. A cooperative that trains people to rear animals

C. A government-run program for animal protection

D. A small food shop selling meat and fish products

One key reason for establishing animal/fish enterprises is to:

A. Increase the importation of foreign meat products

B. Increase the need for veterinary services

C. Increase the population of domestic animals

D. Provide sustainable sources of income for families

Before starting an animal or fish production enterprise, which of the following
should be considered first?

A. Advertising the product online

B. Buying the cheapest equipment available

C. Getting a loan for operations

D. Selecting a suitable site

How does processing animal or fish products contribute to sustainability?
A. It eliminates waste without cost

B. It helps reduce the amount of feed used

C. It increases market value

D. It prevents animals from ageing

Animal and fish enterprises improve rural livelihoods by:
A. Creating job opportunities for the youth

B. Encouraging youth to stay in rural areas

C. Reducing demand for veterinary drugs

D. Replacing crop farming entirely
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OSSARY

Agricultural Enterprise: A structured farming activity, such as crop cultivation or
livestock rearing, managed like a business to generate income.

Agricultural waste: by-products and residues generated from agricultural activities.
Agroecology: the study of ecological processes applied to agricultural production.

Agroforestry: the intentional integration of trees and shrubs into crop and animal farming
systems to create environmental, economic and social benefits.

Agronomy: the science of soil management and crop production.
Antibiotic: A substance that kills or inhibits the growth of microorganisms.

Automation: The use or introduction of automatic equipment in manufacturing or other
processes or facilities.

Average Product (AP): Output per unit of variable input, calculated as Total Product
divided by Labour.

Biodiversity Conservation: Protection and preservation of diverse ecosystems.
Biosecurity: Measures taken to prevent the spread of disease or pests in animals or crops.
Biotechnology: controlled and deliberate manipulation of biological systems.

Break-Even Point: The point at which total revenue equals total costs, marking the
transition from loss to profit.

Breed Selection: Choosing animal or fish types with the best traits (e.g., fast growth,
disease resistance) for production purposes.

Carcass: The body of a slaughtered animal after removal of internal organs, ready for
further processing.

Cold Chain: A temperature-controlled supply system used to keep meat and animal
products fresh during transport and storage.

Complementarity in Production: The interdependence between fixed and variable
inputs to achieve productive efficiency.

Conservation: prevention of wasteful use of a resource.
Conservation Tillage: Reduced or no-till farming to minimise soil disturbance.

Contamination: Presence of harmful substances (like dirt, microbes, or chemicals) in
food, making it unsafe for human and animal consumption.

Cost-Benefit Analysis: Evaluating the costs and benefits of input use to determine the
most cost-effective level.

Crop rotation: The practice of rotating crops to maintain soil fertility and reduce pest and
disease pressure.

Crop Yield: Amount of crop produced per unit area.

Cross-contamination: Transfer of harmful microbes from dirty surfaces or equipment to
clean food.

Curing: The use of salt, sugar, and other substances to preserve meat and enhance flavour.

Diminishing Marginal Returns: The principle that adding more of a variable input to
fixed inputs yields less additional output beyond a certain point.

Disease resistance: The ability of an animal or crop to resist disease.
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Diversification: the processes by which organisms develop increasing genetic
independence, leading to new types of species either in conjunction or in replacement of
old species.

Ecological Balance: Equilibrium between living organisms and their environment.

Efficient Resource Allocation: Allocating resources like land, labour, capital, and
management to maximise output.

Emerging: Becoming apparent or prominent or to come forth into view or notice.

Entrepreneurship: The act of identifying farming opportunities, taking risks and
managing agricultural businesses for profit.

Environmental Sustainability: Practices that support long-term environmental health.

Feasibility Study: It is a careful check done before starting a farming or processing
business to see if the idea can work well.

Fixed Inputs: Production resources that remain constant in quantity during a specific
production period, like land or farm buildings.

Functional Production: The process of using inputs like land, labour, capital, and
management to produce agricultural output.

Fungicide: A substance that kills fungi.
GIS: Geographic Information System

Good Manufacturing Practices (GMPs): Standardised procedures for cleanliness and
safety during food production.

GPS: Global Positioning System
Gutting: The removal of the internal organs of fish before further processing.

HACCP (Hazard Analysis Critical Control Point): A food safety system used to identify
and control risks in fish and food processing.

Herbicide: A substance that kills plants, especially weeds.

Input Optimisation: Determining the optimal amount of inputs like fertiliser or water to
use, preventing over-application and waste.

Insecticide: A substance that kills insects.

Integrated Pest Management (IPM): A holistic approach to managing pests and
diseases that combines physical, cultural, biological, and chemical controls.

Irrigation Management: Efficient use of water for crop production
Land Degradation: Decline in land quality due to human activities or natural factors.
Livestock: Domesticated animals raised for food, fibre, or other products.

Marginal Product (MP): The additional output generated by adding one more unit of a
variable input.

Mulching: Covering soil with organic material to retain moisture and suppress weeds.
Offal: Edible internal organs of slaughtered animals such as liver, heart, and intestine.

Optimal Input Level: The point at which input use is most efficient, maximising returns
and minimising waste.

Parboiling: A partial cooking process often used for rice to make it easier to mill and more
nutritious.
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Pathogen: A microorganism that causes disease.

Pest: An organism that damages crops or animals.

Pesticide: A substance that kills pests.

Plant pathology: The study of plant diseases.

Precision: the quality, condition or fact of being exact and accurate.

Preservation: Methods used to prevent spoilage of meat, such as chilling, freezing,
smoking, or drying.

Processing: Changing raw agricultural products (like crops, meat, or fish) into forms that
are safer, easier to store or ready to use.

Productivity: The measure of output per unit of input, reflecting the efficiency of
production.

Profitability: The ability of an enterprise to earn more money than it spends on
production and operations.

Profit Maximisation: The goal of using inputs up to the point where marginal cost equals
marginal revenue to maximise profits.

Rearing and Management: This is the care given to farm animals or fish to help them
grow and stay healthy. It includes feeding, housing, health care, breeding, and keeping
records of their progress.

Shelf Life: The period during which stored food remains safe and fit for consumption.
Soil Health: Ability of soil to function as a living ecosystem.

Stock Acquisition: This means getting or buying animals (like goats, chickens or fish) to
start or add to a farm. It involves choosing healthy and good-quality animals that can grow
well and produce more.

Sustainable: able to maintain at a certain rate or level.
Sustainable: Able to maintain at a certain rate or level.
Sustainable Agriculture: Farming practices that promote environmental stewardship

Sustainable Livelihood: A way of earning a living that can be maintained over time
without harming the environment or resources for future generations.

Technology: The application of scientific knowledge for practical purposes.
Terracing: Building terraces to reduce soil erosion on slopes

Total Product (TP): The total output produced by a firm over a given period using specific
inputs.

Traceability: Ability to track the source and handling history of meat products for safety
assurance.

Vaccination: The administration of a vaccine to protect against disease.

Vacuum Packaging: A method of packing meat in airtight conditions to extend shelf life
and prevent spoilage.

Value Addition: Improving the quality or presentation of crops through processing (e.g.,
turning cassava into gari).

Variable Inputs: Production factors that can be adjusted during a production period, like
seeds, fertilisers, or labour.
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Vermicompost: the use of earthworms to convert organic waste into compost.
Veterinary care: Medical care and attention provided to animals.
Water Cycle: Continuous process of water movement within the Earth and atmosphere.

Watershed Management: Managing land and water resources within a watershed.
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