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WEEK 1: MEANING AND IMPORTANCE OF AGRICULTURE
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Agriculture is defined as the science, art, and business of cultivating the land, producing crops,
and rearing animals for food, fiber, fuel, and other purposes. It involves all the processes that
take place from the preparation of the soil, planting of seeds, raising of animals, harvesting of

produce, to the processing, packaging, and marketing of agricultural products.




The word "agriculture" is derived from two Latin words: "Ager" meaning field, and "Culture"
meaning cultivation. Therefore, agriculture literally means "field cultivation". However, the
modern meaning goes beyond the field, as agriculture now includes livestock rearing, forestry,

fishery, and agricultural economics.

Agriculture is both a science and an art. It is a science because it involves the application of
biological and chemical knowledge in growing plants and raising animals. It is an art because it
requires skills and experience, such as knowing when to plant, how to care for crops, and how to
handle animals. It is also a business because many people earn a living by engaging in

agricultural activities and trading in its products.

It is one of the oldest and most important human activities in the world. It plays a vital role in the
survival and development of individuals, families, communities, and nations. From the food we
eat to the clothes we wear, and even the medicine we take, agriculture is deeply connected to

every aspect of our lives..

Branches of Agriculture

Agriculture is a broad field made up of several specialized areas. These are often called the

branches of agriculture, and they include:

1. Crop Production

This branch is concerned with the cultivation of different types of crops such as cereals (rice,
maize), tubers (yam, cassava), legumes (beans, groundnut), vegetables, and fruits. Crop
production can be done on a small scale (subsistence farming) or a large scale (commercial
farming). The main objective is to produce food and raw materials for human consumption and

industrial use.

2. Animal Husbandry

Animal husbandry is the rearing of domesticated animals such as goats, sheep, poultry, pigs, and

cattle. These animals provide meat, milk, eggs, hides and skins, and other products used by




humans. It also involves breeding, feeding, health care, and management of livestock. People

who specialize in this area are called animal scientists or livestock farmers.

3. Forestry

Forestry involves the management, planting, and conservation of forests and trees. It is
concerned with the growth of timber and other forest products such as rubber, fruits, and
medicinal plants. Forestry also helps in maintaining ecological balance, preventing erosion, and

protecting wildlife habitats. Forest officers and rangers work in this area.

4. Fishery

Fishery refers to the farming and harvesting of fish and other aquatic animals such as shrimp and
crayfish. This can be done in natural water bodies like rivers and seas (capture fishery), or in
man-made ponds and tanks (aquaculture). Fish is a major source of protein for many people, and

fish farming is an important economic activity in many coastal and riverine communities.

5. Agricultural Economics and Extension

This branch deals with the economic aspects of agriculture, such as the cost of production,
marketing, distribution, and farm management. Agricultural extension involves the education
and training of farmers by extension officers who teach them modern techniques of farming and
help them improve productivity. This area plays a key role in rural development and agricultural

transformation.

Importance of Agriculture

1. Provision of Food

Agriculture is the main source of food for human beings. It provides carbohydrates, proteins, fats,
vitamins, and minerals through different food items like maize, rice, vegetables, meat, milk, and

eggs. Without agriculture, there would be widespread hunger and malnutrition.




2. Source of Raw Materials

Many Nigerian industries rely on agricultural raw materials. For instance, cocoa is used in
chocolate production, cotton in textile industries, and oil palm in soap and cooking oil production.

These raw materials drive the manufacturing and export sectors.

3. Employment Opportunities

Agriculture is a major employer of labor in Nigeria, especially in rural areas. It provides both
direct jobs (like farmers and herdsmen) and indirect jobs (like produce marketers, food
processors, and transporters). Professionals like veterinarians and extension officers also work in

the agricultural sector.

4. Source of Income

People earn a living through farming, fishing, livestock rearing, and processing agricultural
products. When produce is sold in the market, farmers make profits that help them support their

families and invest in other ventures.

5. Contribution to National Development

Agriculture contributes to the national economy through food production, raw material supply,
employment, and income generation. It supports other sectors such as trade, transport, and

education. It also reduces the need for food importation and helps a country become self-reliant.

6. Foreign Exchange Earnings

Agricultural exports like cocoa, sesame seed, rubber, and palm oil bring foreign currency into
Nigeria. These funds are used to support infrastructure, education, healthcare, and importation of

necessary goods.

7. Rural Development




Agricultural activities lead to the development of rural areas. Roads, electricity, schools, and
health centers are often provided to support farmers. This improves living standards and reduces

rural-urban migration.

8. Promotion of Industrial Growth

Agriculture supplies essential raw materials to industries. A vibrant agricultural sector supports
agro-industries like food processing, packaging, and textile production, thereby boosting the

entire economy.

Career Opportunities in Agriculture

Agriculture offers many career paths and professions for those interested in working in the sector.
These careers not only provide income but also contribute to national development. Some of the

job opportunities include:

1. Crop Farmer

A crop farmer grows food and cash crops such as maize, rice, yam, cassava, and vegetables.

They prepare the land, plant, manage, and harvest crops for sale or consumption.

2. Livestock Farmer

Livestock farmers rear animals like poultry, goats, sheep, cattle, and pigs. They manage the
feeding, housing, breeding, and health of the animals to produce meat, milk, eggs, and other

products.

3. Veterinary Doctor

A veterinary doctor (vet) is a trained professional who treats and prevents diseases in farm

animals. They also advise farmers on animal health, vaccination, and hygiene.

4. Soil Scientist




A soil scientist studies soil types and properties to help farmers improve crop production. They

test soil fertility and recommend suitable fertilizers and farming methods.

5. Agricultural Engineer

Agricultural engineers design and maintain farm machines, irrigation systems, storage facilities,

and other equipment that improve farming operations and productivity.

6. Extension Agent

Extension agents are trained officers who educate and guide farmers on modern farming

practices, technologies, and how to improve crop and animal production for better yields.

7. Agribusiness Entrepreneur

An agribusiness entrepreneur runs a business related to agriculture, such as food processing,

packaging, marketing of farm produce, or selling of farm inputs like seeds and fertilizer.

8. Fishery Officer

A fishery officer works in fish farming and natural water bodies to manage and improve fish

production. They also teach best practices in fish breeding, feeding, and harvesting.

9. Forestry Officer

Forestry officers manage forests and tree plantations. They help conserve forest resources,

prevent illegal logging, and promote reforestation and environmental protection.

10. Agricultural Economist

An agricultural economist studies how to make farming more profitable. They analyze farm costs,

pricing, and market trends, and help farmers make informed financial decisions.




WEEK 2: PROBLEMS OF AGRICULTURAL DEVELOPMENT AND POSSIBLE

SOLUTIONS

1. Inadequate Farm Tools and Equipment

Many Nigerian farmers still use simple, traditional tools such as hoes, cutlasses, and sickles.
These tools are labor-intensive and limit the amount of land a farmer can cultivate. The absence

of mechanized tools like tractors, planters, and harvesters reduces farm efficiency and

productivity.




Solution:
Government and private sectors can intervene by providing farmers access to modern tools
through farm machinery hiring centers, agricultural cooperatives, or subsidy programs. Training

on how to operate and maintain these machines is also necessary to ensure their effective use.

2. Poor Storage and Processing Facilities

After harvesting, many crops like tomatoes, yams, and grains spoil due to lack of proper storage
facilities such as silos, cold rooms, and warehouses. Additionally, the absence of local
processing industries means that raw farm produce cannot be converted into finished products

like flour, juice, or canned food.

Solution:
Investment in rural infrastructure such as storage facilities, drying machines, and small
processing factories can significantly reduce post-harvest losses. Empowering farmers with

knowledge of preservation methods like drying, smoking, and canning will also help.

3. Limited Access to Credit and Capital

Farming requires money to purchase seeds, fertilizers, chemicals, equipment, and labor.
Unfortunately, many farmers, especially in rural areas, cannot access financial services due to

lack of collateral, high interest rates, and complex procedures in banks.

Solution:
Microfinance banks, agricultural banks, and cooperatives should offer low-interest loans or
grants with flexible repayment terms. Government can guarantee agricultural loans to reduce the

risk faced by financial institutions.




4. Pests and Diseases

Pests such as grasshoppers, armyworms, and rodents attack crops, while diseases like cassava
mosaic and black pod disease reduce plant health. Livestock diseases such as avian flu and foot-

and-mouth disease also destroy animals.

Solution:
Use of pest-resistant crop varieties, vaccination programs for animals, regular monitoring, and
the application of pesticides and herbicides can prevent outbreaks. Extension officers can

educate farmers on Integrated Pest Management (IPM) practices.

5. Poor Extension Services

Agricultural extension officers are professionals who guide farmers on new techniques,
improved inputs, and farm management. However, in Nigeria, there are too few of them, and

many rural farmers never receive any technical advice.

Solution:
The government should recruit and train more extension workers and ensure they are equipped
with motorcycles, field kits, and learning materials. Community radio, posters, and mobile apps

can also help in educating farmers.

6. Inadequate Transportation and Market Access

Farms are usually located in rural areas with bad roads and no means of transporting produce to

urban markets. This leads to spoilage, low income for farmers, and high food prices in cities.

Solution:

Constructing rural roads and providing transport services such as cooperative-owned trucks or
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farm produce trains will help farmers move their goods easily. Market linkages through

technology platforms can also connect farmers to buyers.

7. Land Tenure System

In Nigeria, land is often inherited or controlled by families or communities, making it hard for
young or commercial farmers to acquire land. Without formal land titles, farmers cannot use land

as collateral or invest heavily in long-term improvements.

Solution:
Land reforms should be implemented to make it easier for farmers to own or lease land legally.
Government can provide certificates of occupancy and establish agricultural land banks for

leasing to serious farmers.

8. Poor Funding and Policy Support

Government funding for agriculture is often small and inconsistent. Many agricultural programs

lack continuity due to changes in political leadership or poor implementation.

Solution:
Adequate and consistent budgetary allocation should be given to the agricultural sector.
Transparent and effective implementation of agricultural policies and the involvement of

stakeholders in planning will ensure long-term impact.

9. Effects of Climate Change

Irregular rainfall, flooding, drought, and temperature extremes caused by climate change are
making farming more difficult. Some areas that used to be fertile now experience desertification

or waterlogging.
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Solution:
Adopting climate-smart agriculture practices such as irrigation, water harvesting, afforestation,
and use of drought-resistant crops will reduce the impact. Early warning systems and weather

forecast services should be made available to farmers.

10. Illiteracy and Lack of Training

A large number of Nigerian farmers are not formally educated. This makes it difficult for them to

understand written instructions, apply modern technology, or manage farm records.

Solution:
Adult education programs, farm field schools, and training workshops should be organized
regularly. Radio and television programs in local languages can also be used to pass farming

knowledge.

Assignment

Draw a table with three columns:
Problem | Effect | Solution

Fill in five rows using the points discussed in class.
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WEEK 3: MEANING AND DIFFERENCES BETWEEN SUBSISTENCE AND
COMMERCIAL AGRICULTURE

Subsistence Commercial
Agriculture Agriculture

Subsistence Agriculture

Subsistence agriculture is the type of farming in which the farmer produces food mainly for the
consumption of themselves and their family. It is not intended for sale in large markets, although
a little surplus may sometimes be sold in the local community. This system is common in rural

areas, especially in developing countries like Nigeria.
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In subsistence farming, the farmer grows just enough food to survive and may also rear a few
domestic animals like goats, chickens, or sheep. The system is heavily dependent on family labor
and traditional knowledge passed down from one generation to another. Farming is done using

simple tools such as hoes, cutlasses, and sickles.

For example; In a small village in Uruan, Mr. and Mrs. Ubong grow food crops such as yam,
cassava, maize, okra, and vegetables on a small piece of land near their home. They use simple
tools like hoes and cutlasses and depend solely on rainfall for watering the crops. Their children

help them with planting, weeding, and harvesting.

The main purpose of this farm is to feed the family. Sometimes, if there is any surplus, they may
sell it at the local village market to buy other household items. They do not use machines or

fertilizers, and their methods are traditional and passed down from their ancestors.
This is a clear example of subsistence agriculture because it is:

e Small-scale
e For home consumption
e Uses family labor and simple tools

e Not focused on profit-making

Commercial Agriculture

Commercial agriculture refers to farming that is done with the intention of producing crops or
rearing animals for sale and profit. It is practiced on a large scale and involves the use of
advanced technologies, irrigation systems, fertilizers, improved seeds, and modern machinery

like tractors and harvesters.

Commercial farming is usually carried out on plantations, ranches, or large farms. It employs
hired labour and is supported by good storage, transportation, and marketing systems. This type

of agriculture is market-oriented and contributes significantly to the economy of a country.

For example, a company in Akwa Ibom State operates a large oil palm plantation that covers

hundreds of hectares of land. The company uses modern machines like tractors, planters, and
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mechanical harvesters. They apply chemical fertilizers and irrigation systems to increase crop

yield.

They employ agricultural engineers, farm managers, and skilled labourers to manage the
plantation. The palm oil produced is processed in a factory and sold in national and international

markets to make profit.

This is an example of commercial agriculture because:

e Itis large-scale and profit-oriented

e Uses modern technology and machines
o Employs paid labour

e Specializes in one major crop (oil palm)

o Has a well-planned marketing and distribution system

Detailed Differences Between Subsistence and Commercial Agriculture

Feature Subsistence Agriculture Commercial Agriculture

The main aim is to produce food
The main purpose is to produce crops or
1. Purpose of  to feed the farmer and their
livestock in large quantities for sale in
Production household. It is not done to make .
markets and to earn income.
profit.

Practiced on a small piece of land, .
Practiced on large areas of land, often

2. Scale of usually close to the home. It can .
_ involving hundreds of hectares. These are
Operation be a backyard farm or a family ‘ ‘
often plantation or mechanized farms.

plot.

Involves the use of simple, Uses advanced machinery like tractors,
3. Type of Tools o
Used traditional tools such as hoes, harvesters, planters, sprayers, and

se

cutlasses, and baskets. irrigation systems.

4. Type of Family labor is used. The farmer, Hired or paid labor is used. Workers may
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Feature Subsistence Agriculture

Labor spouse, and children usually work

on the farm.

Yields are generally low due to
5. Output/Yield traditional methods and poor soil

management.

Produces a mixture of food crops

6. Type of ] ]

for the family's direct
Produce )

consumption.

Very little or no use of technology.
7. Use of

Methods are passed down through
Technology )

generations.

Low financial risk because little
8. Risk and money is invested. More

Sustainability  sustainable due to local

knowledge.

Surplus may be stored locally or
9. Storage and

sold in village markets. Marketing
Marketing ] o

18 not a priority.

A family growing yam and maize
10. Examples in ) )

in a village in Benue State for
Nigeria

home use.

' Sample Evaluation Questions

Commercial Agriculture

be specialists trained in agriculture.

High yields are expected due to modern
inputs, techniques, and efficient

management.

Specializes in one or two types of crops or
animals meant for large-scale distribution

and sale.

Heavy use of modern technology,
including fertilizers, improved seeds,

irrigation, and pest control methods.

Higher financial risk due to large
investments, but high reward is possible.
Often depends on external factors like

markets and weather.

There is a well-organized storage,
transportation, and marketing system to
sell produce in local or international

markets.

A large oil palm plantation in Akwa Ibom
State supplying palm oil to factories and

international buyers.

1. Define subsistence agriculture in your own words.
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2. Mention three characteristics of commercial agriculture.
3. Compare and contrast subsistence and commercial farming using four points.

4. Give two reasons why commercial agriculture is important to a country's economy.
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WEEK 4: ROLE OF GOVERNMENT IN AGRICULTURAL DEVELOPMENT

Agriculture is a cornerstone of Nigeria’s economy. However, the sector faces many challenges
that limit its growth. To overcome these challenges and ensure sustainable development, the
government plays an active and strategic role in supporting farmers and creating a favorable
environment for agricultural productivity. Below are the major roles played by the government in

agricultural development,

1. Provision of Infrastructure
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The government constructs and maintains critical infrastructure that supports farming activities.
These include rural roads, irrigation systems, storage facilities, and electricity. Good rural
roads enable the smooth transportation of farm produce from the fields to the markets, thereby
reducing post-harvest losses and improving profitability. Irrigation facilities help farmers to
engage in all-year-round farming, even in dry seasons. Without government support in providing
and maintaining this infrastructure, farmers—especially in remote areas—face severe limitations

in production and distribution.

2. Supply of Agricultural Inputs

The government plays a vital role in making farm inputs such as fertilizers, pesticides,
improved seeds, and machinery available and affordable to farmers. Many of these inputs are
subsidized through government schemes, allowing smallholder farmers to access them at reduced
prices. For instance, government programmmes like the Growth Enhancement Support Scheme
(GES) have helped farmers get fertilizers and seeds using mobile vouchers. By doing so, the

government boosts farm yields and food production across the country.

3. Provision of Agricultural Extension Services

Agricultural extension agents are trained professionals sent by the government to rural areas to
educate and guide farmers on improved farming practices. They teach farmers how to apply
fertilizers correctly, manage pests and diseases, and use modern technology in farming. These
extension services bridge the knowledge gap between research institutions and grassroots
farmers. Through regular training and demonstrations, extension agents help to modernize rural

agriculture, enhance productivity, and increase incomes.

4. Agricultural Credit Facilities

Access to low-interest loans and grants is another key role of government in agricultural
development. Many farmers lack the financial capital to invest in inputs, machinery, or expand
their farms. The government addresses this by providing credit through institutions like the Bank

of Agriculture (BoA) and NIRSAL Microfinance Bank. These loans empower farmers to scale
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up production and reduce dependence on manual labor. Such support encourages

entrepreneurship and drives commercial agriculture.

5. Agricultural Research and Development

The government funds several agricultural research institutes that conduct studies to develop
high-yielding and disease-resistant crop varieties, as well as improved livestock breeds. These
institutions, such as the International Institute of Tropical Agriculture (IITA) and the
National Cereals Research Institute (NCRI), play a critical role in scientific innovation.
Research outcomes are transferred to farmers through extension services, helping them to

produce more efficiently and sustainably.

6. Policy Formulation and Regulation

Government develops policies and laws that guide agricultural activities. These policies ensure
food safety, regulate land use, control food imports, and protect farmers’ interests. For example,
the Land Use Act of 1978 was established to make land accessible for agricultural purposes.
Policies may also offer tax incentives for agribusinesses or restrict the import of certain goods to
support local production. Effective policies create an enabling environment for investment in

agriculture.

7. Establishment of Agricultural Agencies and Institutions

The government sets up and funds institutions such as the Federal Ministry of Agriculture and
Food Security, National Agricultural Seeds Council (NASC), and Nigerian Agricultural
Quarantine Service (NAQS). These bodies regulate various aspects of agriculture, from
certification of seeds and monitoring of diseases to inspection of food products. Their
coordinated roles ensure that agricultural practices meet national and international standards,

thereby promoting quality and safety.

8. Youth and Women Empowerment in Agriculture

The government promotes agriculture among youth and women by creating programs aimed at

their training and empowerment. Schemes like N-Power Agro, Youth Empowerment in
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Agriculture Programme (YEAP), and Women in Agriculture (WIA) provide skills, startup
capital, and access to land and markets. These initiatives are crucial in reducing unemployment,

increasing agricultural participation, and ensuring generational continuity in farming.

9. Marketing and Price Stabilization

One of the challenges faced by farmers is unpredictable pricing and lack of access to markets.
The government intervenes by fixing minimum prices for key commodities and sometimes
buying surplus produce during harvest seasons. This price support helps protect farmers from
market fluctuations. Additionally, the government facilitates access to local and international
markets through cooperatives and marketing boards, ensuring that farmers get fair value for their

efforts.

Evaluation Questions

1. Explain five major roles of government in agricultural development with examples.
2. How do agricultural extension services impact farmers’ productivity?

3. Discuss how government credit facilities help improve agricultural practices in Nigeria.
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WEEK 6: ROLE OF NON-GOVERNMENTAL ORGANISATIONS (NGOS) IN
AGRICULTURAL DEVELOPMENT

BLUBAL HARVEST INITIATIVE

NGO trrlp TWer m] Cormmigrrities

In addition to the efforts of government, Non-Governmental Organisations (NGOs) play a

vital and complementary role in the growth and sustainability of agriculture in Nigeria and across
the world. These organisations are usually not-for-profit, independent of government, and
often operate at local, national, or international levels. NGOs work closely with rural farmers,

communities, cooperatives, and agricultural groups to provide support, funding, and education.
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Their interventions are particularly valuable in areas that are neglected by government
programmes. Below are the key roles NGOs play in agricultural development, each discussed in

detail.

1. Provision of Financial Assistance and Grants

NGOs often provide financial aid in the form of grants or soft loans to farmers, especially
smallholders who cannot access formal banking services. These funds enable farmers to
purchase farm inputs, invest in farm infrastructure, or adopt new technology. Unlike commercial
banks that demand collateral and high-interest rates, NGOs offer more flexible terms,
particularly to women and youth in agriculture. This financial support boosts productivity and

encourages self-reliance among local farmers.
2. Capacity Building and Training

A major focus of many NGOs is the training and empowerment of farmers through workshops,
seminars, and practical demonstrations. They teach improved farming practices such as crop
rotation, compost making, pest control, irrigation techniques, and post-harvest handling. Through
these training sessions, farmers learn modern techniques that increase yields and ensure
sustainability. Such capacity-building efforts often target marginalised groups and help to bridge

the knowledge gap between traditional and modern agriculture.

3. Research and Development

NGOs often partner with research institutions to conduct field-based agricultural research. These
studies help to identify local problems and design practical solutions tailored to the needs of
farmers. For example, NGOs may help test new seed varieties, investigate organic farming
methods, or examine climate-smart agricultural practices. The results of these studies are then

used to inform policy and practice in the farming communities they serve.

4. Advocacy and Policy Influence

Many NGOs engage in advocacy to influence government policies and ensure that farmers’

interests are represented in policy formulation. They campaign for fair land laws, better access to
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markets, affordable inputs, and environmental protection. NGOs often serve as a voice for the
voiceless—particularly rural farmers—by presenting their concerns at national and international
platforms. Their work ensures that agricultural policies are inclusive, equitable, and responsive

to grassroots realities.

5. Promoting Gender Equality and Inclusion

One of the strengths of NGOs is their focus on empowering women and disadvantaged groups.
In many rural communities, women play a central role in farming yet face barriers such as land
ownership, limited training, and cultural bias. NGOs work to promote equal access to resources,
education, and leadership roles in agriculture. They provide women with tools, training, and

credit, while also sensitising communities on the importance of inclusion and equity.

6. Support for Agro-Cooperative Societies

NGOs help to mobilise and support farmers into cooperatives and farmer-based organisations.
These groups give farmers a stronger bargaining power, allow them to pool resources, and
facilitate collective marketing and bulk purchasing of inputs. NGOs often provide technical and
managerial support to these groups, helping them to keep records, access finance, and build
market networks. Through cooperatives, farmers gain visibility and better access to government

and private support.

7. Disaster Relief and Emergency Support

During natural disasters such as floods, droughts, pest infestations or pandemics, NGOs are often
among the first to respond with emergency supplies such as seeds, food, livestock, and
temporary shelter. They also provide recovery support by distributing planting materials and
organising community rebuilding projects. Such interventions are critical in preventing total

collapse of food systems in affected areas.

8. Environmental Protection and Sustainable Farming

Environmental sustainability is a major focus of many NGOs. They teach farmers the importance

of protecting soil fertility, conserving water, managing waste, and reducing the use of harmful
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chemicals. NGOs encourage practices such as agroforestry, organic farming, mulching, and
biodiversity conservation. These methods not only protect the environment but also improve the

long-term productivity of the land, thereby ensuring food security.

9. Market Access and Value Chain Development

Another key role NGOs play is helping farmers connect to local and international markets. They
assist in the formation of linkages between producers and buyers, offer training on product
packaging, pricing, and negotiation skills, and sometimes help farmers get organic or fair trade
certification. Additionally, NGOs may help farmers process their raw produce into finished

goods (value addition), which fetch better prices in the market.

10. Monitoring, Evaluation, and Feedback Mechanisms

NGOs also contribute to monitoring and evaluating agricultural interventions. They help
communities track the progress of development projects and assess their impact. Based on the
findings, they suggest improvements, share lessons learned, and report results to donors or
government partners. These feedback loops ensure transparency, accountability, and continuous

improvement in agricultural projects.

Evaluation Questions

1. Mention and explain five roles of Non-Governmental Organisations in agricultural
development.
2. How do NGOs contribute to capacity building and environmental sustainability?

3. In what ways do NGOs promote gender equality in agriculture?
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WEEK 8: AGRICULTURAL LAWS AND REFORMS

Agriculture plays a vital role in the socio-economic development of Nigeria, contributing

significantly to employment, food supply, raw materials for industries, and export earnings.
However, the sector has faced numerous challenges such as land disputes, inefficient land use,
low investment, and poor infrastructure. To address these issues and improve the agricultural
sector, the Nigerian government introduced various agricultural laws and reforms. These legal

instruments were designed to guide, regulate, and promote agricultural activities in the country.
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Definition of Agricultural Laws and Reforms

Agricultural laws refer to the set of legal rules, regulations, and policies enacted by the
government to control and direct agricultural activities. These laws ensure orderly agricultural
development, protect the interests of stakeholders, prevent land disputes, and provide a legal

framework for agricultural investment.

On the other hand, agricultural reforms are deliberate policies and programmes introduced by
the government to restructure, improve, or transform the agricultural sector. These reforms may
involve changes in land ownership, credit facilities, input subsidies, pricing mechanisms, and

marketing systems to encourage agricultural productivity.

Objectives of Agricultural Laws in Nigeria

The Nigerian government introduced agricultural laws with specific aims to:

1. Ensure Efficient Use of Agricultural Land: One major purpose of agricultural laws is
to regulate the acquisition and use of land for farming. The laws aim to prevent land
hoarding and ensure that agricultural lands are properly utilised to produce food and raw
materials.

2. Promote Agricultural Investment: By providing a legal framework, these laws create a
favourable environment for both local and foreign investors to participate in agricultural
production and agro-industrial ventures.

3. Resolve Land Disputes: Agricultural laws help in resolving issues related to land
ownership and tenancy. They provide a legal basis for settling disputes that may arise
between farmers and landowners.

4. Protect the Environment: Certain agricultural laws aim to promote sustainable
agricultural practices that protect soil fertility, forests, and water resources from
degradation.

5. Boost Agricultural Productivity: Through reforms such as land redistribution and
access to credit, the laws are meant to increase the productivity and profitability of the

agricultural sector.
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Major Agricultural Laws and Reforms in Nigeria

Over the years, several key laws and reforms have been enacted in Nigeria to improve

agricultural production. These include:

1. The Land Use Act of 1978

This is perhaps the most significant agricultural law in Nigeria. It was enacted to reform the land
tenure system and make land accessible for agricultural, industrial, and residential purposes.
According to this Act, all land in Nigeria is vested in the hands of the state governors who hold it
in trust for the people. Individuals can acquire land for agricultural purposes through certificates

of occupancy or lease agreements.

The Act abolished the traditional land ownership system and brought land under state control,
which made it easier for the government to allocate land for commercial farming. However, the

bureaucracy involved in obtaining land certificates has been a major limitation.

2. The Agricultural Credit Guarantee Scheme Act of 1977

This law was enacted to enable farmers to access credit facilities through commercial banks.
Under this scheme, the Central Bank of Nigeria (CBN) guarantees up to 75% of loans granted to

farmers in case of default.

The Act increased farmers' access to credit, which they could use to purchase farm inputs,
machinery, and other necessities. However, some farmers still face challenges in accessing loans

due to collateral requirements.

3. The River Basin Development Authorities Act (1976)

This law established River Basin Development Authorities (RBDAs) across different regions of
Nigeria. The authorities were tasked with providing irrigation infrastructure, flood control, and

water supply for agriculture.
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The Act aimed to promote year-round farming by supplying water for irrigation. Although the
idea was laudable, poor maintenance, corruption, and mismanagement have limited the

effectiveness of RBDAs.

4. The Agricultural (Control of Importation) Act

This law was enacted to regulate the importation of certain agricultural products into the country.

The objective is to protect local farmers and promote home-grown agricultural products.

By placing bans or tariffs on certain agricultural imports, this law encourages local production
and reduces dependency on foreign goods. However, smuggling and porous borders have

affected its full implementation.

5. Operation Feed the Nation (OFN) — 1976

Although not a law per se, OFN was a major reform programme introduced by the military
regime of General Olusegun Obasanjo to increase food production and encourage youth
participation in agriculture. It involved training, provision of inputs, and establishment of school

farms.

The programme helped raise awareness of agriculture but did not achieve its goals due to poor

planning and lack of continuity.

6. Green Revolution Programme (1980)

Initiated by President Shehu Shagari, this reform aimed to boost food production, reduce
importation, and make Nigeria self-sufficient in food. It included distribution of seeds, fertilisers,

and machinery to farmers.

Like OFN, the Green Revolution had limited success due to poor implementation and inadequate

monitoring.

7. Agricultural Promotion Policy (APP) — 2016 to 2020
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Also known as “The Green Alternative”, the APP was a more recent reform aimed at making
agriculture a key driver of the Nigerian economy. It focused on food security, job creation, and

value addition in the agricultural value chain.

The APP contributed to increased rice and cassava production, and encouraged agro-processing

industries, although challenges such as insecurity and infrastructure deficit persist.

Effects of Agricultural Laws and Reforms on Agricultural Production

1. Improved Land Accessibility: The Land Use Act made it easier for farmers, especially
large-scale commercial farmers, to access land through government allocation.

2. Increased Credit Availability: Laws such as the Agricultural Credit Guarantee Scheme
improved farmers’ access to loans, allowing them to invest in improved seeds, fertilisers, and
machinery.

3. Boost in Food Production: Programmes such as the Green Revolution and APP encouraged
food production, reducing Nigeria’s reliance on food imports.

4. Modernisation of Agriculture: These reforms facilitated the mechanisation of farming
operations and encouraged value addition through agro-industrial development.

5. Youth Engagement: Programmes like OFN targeted youth and educated citizens, creating
awareness and some level of involvement in agriculture.

6. Policy Continuity Challenges: Frequent changes in government often lead to abrupt
termination of agricultural programmes, resulting in wastage of resources and lack of

sustainability.
Agencies Responsible for Agricultural Laws and Reforms

Several government agencies are responsible for implementing agricultural laws and reforms in

Nigeria. They include:

1. Federal Ministry of Agriculture and Food Security: Oversees agricultural policy

formulation, implementation, and supervision of national agricultural projects.
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2. Central Bank of Nigeria (CBN): Manages agricultural credit schemes and provides
financial support for agribusiness.

3. Nigerian Agricultural Insurance Corporation (NAIC): Provides insurance cover to
farmers against natural disasters and risks.

4. National Agricultural Land Development Authority (NALDA): Facilitates land
development and management for agricultural use.

5. River Basin Development Authorities (RBDAs): Responsible for irrigation and water
supply for agriculture.

6. Nigerian Export Promotion Council (NEPC): Promotes export of Nigerian agricultural

products and value chain development.

Evaluation (Assessment Questions)

Define agricultural laws and reforms.
State four objectives of agricultural laws in Nigeria.
Discuss three agricultural laws that have been enacted in Nigeria and their implications.

Mention four effects of agricultural reforms on Nigerian agriculture.

A o

Identify three government agencies involved in implementing agricultural laws and

reforms.
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WEEK 9: AGRICULTURAL ECOLOGY

AGRICULTURAL ECOLOGY

Definition of Agricultural Ecology

Agricultural ecology, often referred to as agroecology, is the branch of science that deals with
the relationship between crops, livestock, and the surrounding environment. It explores how
living organisms (plants, animals, microorganisms) interact with non-living elements such as soil,
water, air, and climate within the context of farming systems. The aim is to produce food in a

manner that is both economically viable and environmentally sustainable. By studying
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agricultural ecology, farmers and agricultural scientists gain insights into how nature operates
within farmlands and how best to manage natural resources for long-term agricultural
productivity. It treats the farm as a living ecosystem where every part plays a role in maintaining

balance and promoting growth.

Components of an Agricultural Ecosystem

An agricultural ecosystem, also called an agroecosystem, consists of two major components: the
biotic (living) and the abiotic (non-living) elements. These components interact continuously to

influence the outcomes of agricultural practices.

a. Biotic Components

Biotic components include all living things in the farming environment. These are the crops that
farmers cultivate, such as maize, cassava, yams, and vegetables. Livestock such as poultry, cattle,
goats, and sheep are also part of the living community. Furthermore, beneficial organisms such
as earthworms, bees, and certain insects contribute to pollination, soil aeration, and natural pest
control. Decomposers like fungi and bacteria break down dead organic matter, releasing nutrients
back into the soil. However, harmful biotic components like pests and parasites can damage
crops and spread diseases. Understanding the roles of these living organisms enables farmers to

enhance productivity and reduce losses through natural control methods.

b. Abiotic Components

The abiotic components refer to the non-living physical and chemical elements that influence
farming. These include soil, which supports and nourishes plant roots; water, which is essential
for plant growth and livestock survival; air, which supplies oxygen and carbon dioxide necessary
for respiration and photosynthesis; and sunlight, the ultimate source of energy for plants.
Temperature and climatic conditions such as rainfall and wind also play a vital role in
determining what crops and animals can thrive in a given area. When these abiotic elements are

well-managed, they create a favourable environment for sustainable agriculture.

Importance of Agricultural Ecology
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Agricultural ecology is not only about understanding nature but also about applying that
knowledge to improve farming practices. It holds immense importance for modern and

traditional agriculture alike.

a. Promotes Sustainable Agriculture

Agricultural ecology promotes farming methods that are friendly to the environment. Rather than
relying heavily on artificial chemicals and industrial techniques, it encourages the use of natural
resources and biological processes. For example, using compost manure instead of synthetic
fertilisers preserves soil health and reduces pollution. By working in harmony with nature,
agroecology ensures that farming practices do not deplete the land, allowing future generations

to continue producing food from the same environment.

b. Enhances Soil Fertility and Productivity

Healthy soil is the foundation of successful agriculture. Agricultural ecology teaches farmers
how to maintain soil fertility through natural means. Practices such as crop rotation, cover
cropping, and organic manure application help to replenish nutrients in the soil. For instance,
growing legumes like beans or groundnuts can fix nitrogen in the soil, making it more fertile for

subsequent crops. This approach leads to consistent crop yields without exhausting the land.

c. Supports Natural Pest and Disease Control

Rather than depending solely on chemical pesticides, agricultural ecology embraces natural
solutions. It recognises the value of biodiversity in controlling pests. For example, birds, frogs,
and predatory insects can feed on harmful pests, reducing their population. Intercropping—
planting different crops on the same land—can also confuse pests and prevent them from
spreading easily. This reduces the risk of pest resistance and preserves the balance of the

ecosystem.

d. Facilitates Efficient Use of Resources

Agroecology ensures that resources like water, land, and energy are used wisely. It encourages

rainwater harvesting, mulching, and drip irrigation to conserve water. Land can be managed
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more efficiently by practising agroforestry, which integrates trees and crops to reduce erosion
and improve soil quality. By using local knowledge and inputs, farmers reduce waste and

production costs while improving efficiency.

e. Improves Climate Resilience

Agricultural ecology enhances the resilience of farming systems to environmental stress and
climate change. Through practices such as mixed farming and organic soil management, farms
can better withstand droughts, floods, and pest outbreaks. For example, diverse cropping systems
reduce the risk of total crop failure if one species is affected by climate variability. The
preservation of natural vegetation also contributes to carbon sequestration, helping to mitigate

climate change.

J. Encourages Integrated Farming Systems

One of the principles of agroecology is integration. Integrated farming systems combine crop
production, livestock rearing, aquaculture, and sometimes forestry on the same piece of land.
This approach ensures that waste from one part of the system becomes a resource for another.
For example, animal droppings can be used as manure for crops, while crop residues can feed

livestock. This system maximises output and minimises environmental impact.

2. Reduces Environmental Pollution

The overuse of artificial inputs like fertilisers and pesticides has led to serious environmental
problems such as soil degradation, water pollution, and loss of biodiversity. Agricultural ecology
advocates the use of organic inputs and natural farming practices that do not harm the
environment. It encourages recycling, composting, and the use of green manure to reduce the
chemical load on the soil and water bodies. As a result, agroecological farms are cleaner, safer,

and more sustainable.

h. Strengthens Food Security and Nutrition

Agroecology promotes the cultivation of a wide variety of crops, including traditional and

indigenous foods. This ensures that farming communities have access to diverse and nutritious
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food sources. Unlike monoculture jfarming systems that focus on a single crop, diversified farms
provide vegetables, fruits, cereals, and animal products, all of which contribute to better nutrition.

Food security is strengthejned when local food systems are resilient, self-reliant, and diverse.

Relationship Between Living and Non-living Components in an Agroecosystem

In an agroecosystem, the interaction between living (biotic) and non-living (abiotic) elements is
continuous and essential for successful agricultural production. Plants (living organisms) depend
on sunlight (non-living) for photosynthesis—the process through which they manufacture their
food. The soil (non-living) provides physical support and essential nutrients that plants absorb

through their roots.

Microorganisms in the soil (living) help to break down organic matter, converting it into forms
that plants can utilise. Animals such as livestock feed on crops (living), while their waste
products return nutrients to the soil (non-living), enriching it further. Even human beings, though
external to the natural ecosystem, play a role in managing these relationships by applying
knowledge of ecology to optimise farming operations. This delicate balance between living and

non-living factors must be respected and maintained for sustainable agriculture.
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WEEK 10: LAND AND ITS USES
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Land is one of the most fundamental natural resources available to man. In agriculture, land is

more than just the physical surface of the earth; it is a vital resource that supports plant growth,

provides grazing for animals, and serves as a base for infrastructural development. Without land,

no agricultural activity can take place. Understanding the uses of land is essential to planning and

managing resources for food production, housing, transportation, and environmental

sustainability.
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Meaning of Land

Land refers to the solid surface of the earth that is not covered by water. It includes not only the
soil we see on the surface but also the natural resources found beneath it, such as minerals, water
tables, and rocks. In agricultural terms, land is the portion of the earth's surface used for
cultivating crops, rearing animals, and carrying out other farming-related activities. It is a fixed
resource, meaning that it cannot be increased or manufactured; hence, its proper use is essential

for sustainable development.

Characteristics of Land

Land has unique characteristics that distinguish it from other resources. First, it is immobile; it
cannot be moved from one place to another. Second, land is inelastic in supply—it is fixed in
quantity. Third, land varies in fertility, texture, slope, drainage, and chemical composition. These
factors affect how land is used and what type of agricultural activity it can support. For example,
fertile land with good drainage is more suitable for crop cultivation, while rocky or marshy areas

may be better for fish farming or forestry.

Uses of Land

Land has a wide range of uses, especially in an agrarian society like Nigeria. Its uses can be
categorised broadly into agricultural and non-agricultural purposes. Below is a detailed

explanation of the major uses of land.

1. Agricultural Use

The primary use of land is for agriculture. This includes crop farming, livestock rearing, fish
farming, and horticulture. Cropland is used for growing staple foods such as maize, yam, cassava,
rice, and vegetables. Pastureland supports livestock such as cattle, goats, and sheep. Fish ponds
and waterlogged lands are utilised for aquaculture. Farmland is often divided into arable land
(for crops) and permanent pasture (for grazing). Proper land management ensures continuous

productivity through practices like crop rotation, fallowing, and conservation tillage.
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2. Forestry

Land is used for growing trees in forests, either natural or man-made (plantations). Forests
provide timber, fuelwood, and non-timber products such as fruits, herbs, and resins. Forestry also
plays an ecological role by protecting watersheds, preserving biodiversity, and acting as a carbon
sink. In Nigeria, forest reserves and national parks occupy significant land areas and contribute

to both the economy and environmental protection.
3. Wildlife Conservation

Land is set aside for the conservation of wildlife in game reserves and national parks. These
areas protect endangered species and provide habitats where animals can thrive naturally.
Wildlife conservation helps maintain ecological balance and supports tourism, which can
generate income for local communities and governments. Protected areas like Yankari Game
Reserve and Cross River National Park are examples in Nigeria where land is used for

conservation purposes.

4. Residential Use

Land is essential for human settlement. It is used for building homes, villages, towns, and cities.
As the population increases, the demand for residential land also rises. Urban expansion often
competes with agricultural land use, which makes it important for governments to develop land-

use policies that balance housing needs with food production.
5. Industrial Use

Industrial development also requires land. Factories, warehouses, and business complexes are
constructed on land. Industrial land use includes processing plants for agricultural products such
as palm oil, rice mills, and meat packaging. Industrialisation contributes to economic growth but

can lead to land degradation if not properly regulated.
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6. Recreational Use

Land is also used for recreation and sports. Parks, playgrounds, sports fields, and tourism centres
occupy significant land areas. These facilities enhance the quality of life and promote social
interaction. Recreational land use must be planned to avoid conflict with agricultural or

residential land.

7. Transportation Infrastructure

Transport systems depend on land for the construction of roads, railways, airports, and harbours.
Roads connect rural farms to urban markets, making land transportation vital to agricultural
marketing and distribution. Without accessible land routes, farmers may be unable to sell their

produce or obtain farming inputs.

8. Religious and Cultural Purposes

In many communities, land is used for religious and cultural activities. Places of worship like
churches, mosques, shrines, and cemeteries occupy designated areas. Traditional festivals and

cultural ceremonies may also require open land spaces for gathering and celebration.

9. Mining and Extraction of Natural Resources

Land provides access to minerals, crude oil, clay, and other natural resources. Mining activities
require land for exploration, extraction, and processing. Though mining boosts economic

development, it must be conducted responsibly to avoid deforestation, erosion, and pollution.

Importance of Proper Land Use Planning

Due to the multiple uses of land, it is important to plan how land is allocated and used. Land-use
planning ensures that the limited resource is utilised efficiently and sustainably. It helps prevent
land disputes, reduces environmental degradation, and promotes equitable development.
Agricultural lands should be protected from unnecessary conversion to urban or industrial areas,

and sensitive ecosystems should be preserved for future generations.
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WEEK 11: FACTORS AFFECTING LAND AVAILABILITY FOR AGRICULTURAL
PURPOSES

FACTORS AFFECTING LAND AVAILABLITY FOR AGRICULTURAL PURPOSES

URBANIZATION & INDUSTRILIZATION ~ DESERTIFCATION & SOIL DEGRADATION

DEFORESATION
-m | : THL . - ; :

Land is an essential resource for agricultural development. However, the availability of land for
agricultural use is increasingly threatened by a variety of natural, social, economic, and political

factors. These are;

1. Population Growth
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One of the most significant factors affecting land availability is rapid population growth. As the
human population increases, the demand for land for housing, roads, schools, and other social
amenities also rises. This leads to the conversion of farmland into residential and commercial
estates. In many urban and peri-urban areas in Nigeria, fertile agricultural lands are being lost to
housing development and urban expansion. The growing population also puts pressure on
existing farmland, leading to overuse, land fragmentation, and reduced soil fertility. Without
proper land-use planning, population growth continues to shrink the space available for

agricultural purposes.

2. Urbanisation and Industrialisation

Urbanisation is the movement of people from rural to urban areas, which leads to the expansion
of towns and cities. Industrialisation involves the growth of factories, warehouses, and
commercial buildings. Both processes reduce the amount of land available for farming. As cities
grow, they often encroach on farmlands and forested areas, displacing farmers and destroying
natural ecosystems. In many parts of Nigeria, lands once used for growing food crops are now
occupied by petrol stations, shopping malls, and office complexes. This trend reduces local food

production and increases dependency on imported food, thereby threatening food security.

3. Land Tenure System

The land tenure system refers to the way land is owned, controlled, and distributed in a society.
In Nigeria, land tenure is often governed by traditional customs, family ownership, and
government regulations (e.g. the Land Use Act of 1978). In some cases, farmers do not have
legal ownership of the land they cultivate, making it difficult to invest in long-term
improvements like irrigation, fencing, or soil conservation. Communal ownership can also lead
to conflicts and insecurity of tenure. Without clear and secure land rights, many farmers are

discouraged from expanding their operations, which in turn affects agricultural productivity.

4. Soil Degradation and Environmental Factors
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Environmental factors such as soil erosion, desertification, deforestation, and flooding
contribute to the loss of arable land. Unsustainable farming practices like overgrazing, bush
burning, and continuous cropping without replenishing the soil strip the land of its nutrients and
structure. Soil that becomes compacted, acidic, or eroded cannot support healthy plant growth,
thus becoming unsuitable for agriculture. In Northern Nigeria, desert encroachment is reducing
the amount of fertile land available, while in the Niger Delta, oil spillage has polluted vast areas
of farmland. Climate change also contributes to irregular rainfall patterns and extreme weather

conditions, further reducing the availability of usable land.

5. Land Use Conflicts

Conlflicts over land ownership and usage are common in rural and urban communities. Such
conflicts may arise between farmers and herders, between communities, or between individuals.
These disputes can result in violence, loss of lives, destruction of crops, and abandonment of
farmland. For instance, in parts of the Middle Belt region of Nigeria, clashes between pastoralists
and crop farmers have led to the displacement of communities and loss of productive farmland.
Land conflicts not only reduce the amount of land available for farming but also discourage

investment and innovation in agriculture.

6. Government Policies and Land Acquisition

Government decisions regarding land allocation can significantly influence agricultural land
availability. Sometimes, governments acquire land for infrastructural development such as roads,
airports, universities, or industrial estates, often at the expense of agricultural land. Although
such projects are meant to bring development, they can displace farming communities and
reduce access to arable land. Additionally, inadequate support for rural land registration and land
reform programmes limits farmers' ability to secure land titles, which would otherwise give them

full control and protection over their land holdings.

7. Natural Disasters

Natural disasters such as floods, landslides, earthquakes, and droughts can render land unsuitable

for farming. In flood-prone areas, such as parts of Kogi and Anambra States in Nigeria,
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thousands of hectares of farmland are submerged during the rainy season, destroying crops and
displacing farmers. Similarly, droughts in the northern regions can dry up the soil and reduce its
fertility. Natural disasters reduce the availability and quality of land and contribute to seasonal

food shortages.

8. Infrastructure Development

While infrastructure such as roads, bridges, and markets is essential for agricultural development,
its construction sometimes leads to the destruction of farmlands. Expanding transport networks
and building hydroelectric dams may involve clearing large areas of farmland. This dual role of
infrastructure—as both a promoter and a limiter of agriculture—must be managed carefully to

strike a balance between development and land conservation.

9. Cultural Practices and Land Inheritance

In many rural communities, land is inherited through family lines. Sometimes, this results in the
fragmentation of land into small, scattered plots, making it difficult to farm efficiently. In some
cultures, land is not allocated to women, restricting their ability to engage in farming despite
their significant role in food production. These traditional practices, though longstanding, often
limit access to land for newer generations and for vulnerable groups, particularly women and

young people.

10. Speculation and Land Hoarding

In urban and peri-urban areas, individuals and organisations sometimes acquire large parcels of
land not for immediate use, but for future investment and speculation. This practice leads to
hoarding of potentially productive land, leaving it idle and unused. Meanwhile, farmers who
need land for cultivation are unable to access it. Land speculation drives up the cost of land and

reduces the amount of land available for agricultural activities.
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WEEK 1: AGRO-ALLIED INDUSTRIES AND THE RELATIONSHIP BETWEEN
AGRICULTURE AND INDUSTRY

AGRICULTURE & INDUSTRY: THE INTERPENDENCE

AGRICULTURE AGRO-ALLIED INDUSTRIES
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Agro-Allied Industries

Agro-allied industries are industries that make use of agricultural produce as their primary raw

materials to produce finished or semi-finished goods. These industries do not engage in farming

themselves but depend on crops, livestock, or other agricultural products for processing and

manufacturing.

47




For example, a tomato processing factory relies on the supply of fresh tomatoes from farmers,
while a textile industry uses cotton. These industries add value to agricultural products by
converting them into forms that are more useful to consumers and suitable for export. They play
a crucial role in extending the shelf life of farm products, generating employment, reducing post-

harvest losses, and enhancing economic development.

Example Agro-Allied Industries

Agro-allied industries are diverse and cover a wide range of sectors. Some of the most common

examples include:

1. Flour Milling Industry

This industry processes cereal crops such as wheat, maize, and millet into flour used for baking
bread, pastries, and other products. Examples include Dangote Flour Mills and Honeywell Flour

Mills in Nigeria.

2. Oil Processing Industry

These industries extract oil from crops such as oil palm, groundnuts, soya beans, and coconut.
The oil is refined and packaged for household or industrial use. Examples include vegetable oil

companies and palm oil refineries.

3. Textile Industry

Textile industries use natural fibres such as cotton, wool, and silk to produce clothing materials,

garments, and fabrics. Cotton ginneries and spinning mills are key components of this sector.

4. Leather and Footwear Industry

This industry depends on hides and skins from livestock such as goats, cattle, and sheep to

produce leather products, shoes, bags, and belts.

5. Dairy Industry
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The dairy industry uses milk obtained from cows and goats to produce cheese, butter, yoghurt,

and powdered milk. Examples include WAMCO and Peak Milk companies in Nigeria.

6. Beverage and Brewery Industry

Fruits such as oranges, mangoes, and pineapples are processed into juice, while grains like barley
and sorghum are used in beer production. These industries include fruit juice bottling plants and

breweries.

7. Feed Milling Industry

This industry processes crop residues, fishmeal, and by-products into animal feed. It supports the

poultry, fishery, and livestock sectors by providing balanced and nutritious feed.

8. Sugar Processing Industry

Sugarcane is processed into granulated sugar, syrup, and other sweeteners in this industry.

Notable examples include the Dangote Sugar Refinery and the Savannah Sugar Company.

Importance Of Agro-Allied Industries To Agriculture And National Development

1. Value Addition: Agro-allied industries help in transforming raw farm produce like cassava,
maize, and oil palm into finished or semi-finished goods such as garri, flour, and vegetable oil.
This value addition increases the market price of the products, thereby boosting the income of

farmers and enhancing profitability across the agricultural value chain.

2. Reduction of Post-Harvest Losses: Perishable agricultural products such as tomatoes, milk,
and fruits often spoil quickly if not processed in time. Agro-industries provide the necessary
processing and storage facilities to preserve these items, thereby reducing wastage and ensuring

food availability throughout the year.

3. Employment Generation: Agro-allied industries create job opportunities for people in both

rural and urban areas by employing workers in processing plants, packaging units, and
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distribution channels. Additionally, they indirectly support employment in sectors like farming,

transportation, equipment maintenance, and marketing.

4. Rural Development: When agro-industries are established in rural areas close to sources of
raw materials, they attract infrastructure development such as better roads, electricity, and water
supply. This not only improves the quality of life for rural dwellers but also encourages reverse

migration from cities to villages.

5. Foreign Exchange Earnings: Processed agricultural goods such as cocoa butter, rubber sheets,
and palm oil are in high demand internationally. Exporting these value-added products enables
the country to earn foreign currencies, which contributes to national income and strengthens the

economy.

6. Market for Agricultural Products: Agro-industries serve as a consistent and reliable market for
farm produce, encouraging farmers to produce more. Knowing that there is a guaranteed buyer

gives farmers the confidence to expand production and invest in better farming practices.

7. Technology Transfer: Through collaboration with agro-allied industries, farmers gain access
to modern machinery, advanced processing methods, and improved techniques. This transfer of
technology enhances efficiency, boosts productivity, and ensures better quality agricultural

output.

8. Linkage Effect: There is a symbiotic relationship between agriculture and industry: agriculture
supplies raw materials like grains and fibres to industries, while industries provide essential
inputs such as fertilisers, tractors, and chemicals. This two-way relationship strengthens both

sectors and promotes economic integration.

AGRICULTURAL RAW MATERIALS USED IN AGRO-ALLIED INDUSTRIES

Agriculture provides the following materials to agro-allied industries:

Agricultural Product Industry Processed Product

Cassava Starch and Ethanol Factories ||Starch, Alcohol, Animal feed
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Agricultural Product Industry Processed Product
Maize Food & Feed Industry Cornflakes, Flour, Poultry feed
Cotton Textile Industry Yarn, Fabric, Thread

Oil Palm Oil Mills Palm oil, Soap, Margarine
Cocoa Chocolate/Cosmetic Industry||Cocoa butter, Powder, Chocolate
Hides & Skins Leather Industry Shoes, Bags, Belts

Timber Pulp & Paper Industry Paper, Pencils, Furniture

Rubber Tyre Industry Tyres, Tubes, Industrial Gloves

Problems of Agro-Allied Industries in Nigeria

Despite their enormous potential and importance to agricultural and national development, agro-
allied industries in Nigeria face several challenges that hinder their optimal performance. These

problems include:
1. Inadequate and Irregular Supply of Raw Materials

Most agro-allied industries depend on seasonal agricultural produce, which may be affected by
climate, pests, diseases, or poor storage. As a result, many industries suffer from shortages or

erratic supply of raw materials, leading to under-utilisation of capacity or outright closure.
2. Poor Infrastructure

Infrastructural deficits such as bad roads, erratic power supply, inadequate water supply, and
poor communication systems increase production costs and limit the establishment of agro-

processing plants in rural areas where most raw materials are found.

3. Inaccessibility to Credit Facilities
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Many agro-allied industrialists and entrepreneurs lack access to adequate funding due to high
interest rates, collateral requirements, and bureaucracy associated with loans from financial

institutions. This affects expansion, equipment purchase, and research efforts.

4. High Cost of Industrial Equipment

Machinery and equipment for processing agricultural raw materials are often imported, making
them expensive due to tariffs, exchange rate instability, and import restrictions. This discourages

investment in agro-allied manufacturing.

5. Inconsistent Government Policies

Frequent changes in government policies, tariffs, and regulations on agriculture and
manufacturing create an unstable business environment. Lack of continuity in agricultural
support programmes, poor implementation of subsidies, and policy reversals negatively affect

agro-industrial development.

6. Poor Research and Development (R&D)

There is limited investment in agricultural and food-processing research. As a result, innovations
and technologies that can improve processing, packaging, preservation, and storage are either

unavailable or not adapted for local use.

7. Low Quality Standards and Packaging

Many locally processed agricultural products do not meet international standards due to poor
packaging, hygiene, and quality control. This limits their competitiveness in export markets and

reduces consumer confidence locally.

8. Insecurity and Rural-Urban Migration

Frequent attacks on farmlands, kidnapping of workers, and other security challenges discourage

farming and industrial investment in many parts of the country. Moreover, the migration of able-
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bodied youths from rural to urban areas reduces the workforce available for agricultural

production and agro-industry.
9. Poor Linkages Between Agriculture and Industry

There is weak coordination and communication between farmers and processors. Lack of
organised marketing systems, farmer cooperatives, and production planning leads to glut or

scarcity of raw materials at different times.
10. Lack of Skilled Manpower

Many agro-allied industries lack trained personnel in areas like food technology, mechanical
engineering, quality assurance, and agribusiness management. This results in low efficiency and

poor product quality.
Suggested Solutions

e Encourage mechanised farming to increase raw material availability.
o Improve rural infrastructure (roads, electricity, water).

e Provide accessible loans and grants for agribusiness.

e Promote local fabrication of agro-processing machinery.

o Ensure consistent and business-friendly government policies.

e Support R&D institutions and technology transfer centres.

o Strengthen farmer-processor cooperatives and linkages.

Relationship between Agriculture and Industry

The relationship between agriculture and industry is both dynamic and mutually beneficial. They

are interdependent sectors that support and sustain each other in various ways:

1. Provision of Raw Materials
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Agriculture provides industries with the raw materials they need for processing and
manufacturing. Without a steady supply of agricultural produce, agro-allied industries would not
function effectively. For instance, the availability of cocoa determines the production capacity of

chocolate industries, while cotton availability affects textile mills.
2. Market for Industrial Goods

Farmers and agricultural enterprises depend on industrial goods such as fertilisers, pesticides,
herbicides, tractors, ploughs, irrigation equipment, and packaging materials. These tools and
machines enhance productivity and modernise agricultural practices. Industries that manufacture

these goods find a ready market in the agricultural sector.
3. Employment Generation

Both agriculture and agro-allied industries generate massive employment opportunities. While
agriculture provides jobs for rural farmers and labourers, industries create jobs for machine
operators, engineers, technicians, and logistics workers. The synergy between these sectors helps

reduce unemployment and poverty.
4. Economic Growth and Development

A productive agricultural sector supports industrial growth, while a strong industrial base
stimulates agricultural advancement. Together, they drive the economy by increasing gross
domestic product (GDP), boosting exports, generating foreign exchange, and improving living

standards.

5. Infrastructure Development

The growth of agro-industries often leads to the development of rural infrastructure such as roads,
electricity, storage facilities, and water supply. These infrastructural developments, in turn,
benefit agriculture by making it easier for farmers to transport their goods and access modern

services.

6. Value Addition and Waste Reduction
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Industries add value to agricultural products by processing them into more durable and
marketable goods. For example, fresh fruits can be turned into juice, and cassava into starch or

flour. This reduces waste from perishable goods and increases farmers’ income.

7. Encouragement of Research and Innovation

The interaction between agriculture and industry leads to advancements in agricultural
techniques and technologies. Research into crop varieties, pest control, soil improvement, and
mechanisation often originates from industrial laboratories and partnerships, resulting in

improved productivity on farms.

WAYS TO IMPROVE THE LINKAGE BETWEEN AGRICULTURE AND INDUSTRY IN
NIGERIA

1. Infrastructure Development: Roads, electricity, and storage facilities should be
improved to ease the transport and preservation of raw materials.

2. Establishment of Agro-Processing Zones: Government should support agro-industrial
clusters near farming communities.

3. Research and Development (R&D): Promote innovation in food technology and agro-
processing to increase efficiency and output.

4. Favourable Policies and Incentives: Provide tax holidays, grants, and low-interest loans
to agro-allied investors and farmers.

5. Public-Private Partnerships (PPP): Encourage collaboration between government and
private investors in agribusiness.

6. Training and Capacity Building: Farmers and agro-industrial workers should be trained

in modern production, processing, and marketing techniques.

Evaluation
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Essay Questions (WAEC/NECO Past Questions):

1. WAEC 2013 — Define agro-based industry and explain five ways in which such
industries are important to agriculture.

2. WAEC 2016 — (a) What is an agro-based industry? (b) State four examples of agro-based
industries and their raw materials.

3. NECO 2018 — Discuss five relationships between agriculture and industry.

4. WAEC 2020 — Highlight five problems facing agro-allied industries in Nigeria and
suggest solutions.

5. NECO 2021 — (a) Explain the term agro-allied industry. (b) Mention four roles of agro-

allied industries in national development.
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WEEK 2: ENVIRONMENTAL FACTORS AFFECTING AGRICULTURAL
PRODUCTION

ENVIRONMENTAL FACTORS AFFECTING AGRICULTURAL PRODUCTION
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Agricultural production is highly influenced by various environmental factors. These are natural
elements that either support or hinder the growth of crops and the rearing of animals. These

factors are;
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1. Rainfall

Rainfall is one of the most critical environmental factors affecting agriculture. It provides the
water necessary for plant growth, seed germination, and livestock hydration. The amount,
distribution, and timing of rainfall determine which crops can be grown in a particular region.
For example, crops like rice require abundant water and thrive in areas with heavy rainfall, while

millet and sorghum grow better in drier regions.

Inconsistent rainfall, either in the form of drought or flooding, can severely affect yields.
Drought leads to water stress in crops and animals, causing stunted growth and poor productivity.
On the other hand, excessive rainfall may lead to flooding, soil erosion, and crop destruction.
Therefore, rainfall must be adequate and well-distributed throughout the growing season to

support optimal agricultural productivity.

2. Temperature

Temperature refers to the level of heat in the environment. It influences the rate of
photosynthesis, respiration, transpiration, and other physiological activities in plants and
animals. Every crop and animal has an optimal temperature range within which it performs best.
For instance, maize grows well in warm temperatures between 20°C and 30°C, while potatoes

prefer cooler climates.

Extremely high temperatures may cause heat stress, leading to wilting, flower drop, and reduced
yields in crops. In livestock, high temperatures can reduce feed intake, lower milk production,
and affect fertility. Conversely, very low temperatures can cause frost damage to crops and
reduce the survival rates of tropical animals. Thus, temperature is a key environmental factor that

must be carefully considered in agricultural planning.

3. Light (Sunlight)

Sunlight is the primary source of energy for photosynthesis, the process through which plants

manufacture their food. The intensity, duration, and quality of sunlight affect plant growth,
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flowering, and fruiting. Long hours of sunlight promote higher yields in most crops, while shade-

loving plants such as cocoa and coffee require less light.

In animal production, light influences animal behaviour, reproduction, and feeding patterns. For
example, poultry layers require adequate light to stimulate egg production. Insufficient sunlight
can lead to poor growth and delayed maturity in crops. Therefore, the availability of sunlight

directly affects the health and output of both plants and animals.

4. Wind

Wind plays both beneficial and destructive roles in agriculture. On one hand, moderate wind
helps in the pollination of crops such as maize and supports the movement of air, which reduces
the spread of diseases in dense plantations. On the other hand, strong or harsh winds can cause

severe damage to crops, especially tall or tender plants like banana, plantain, and maize.

Excessive wind can also increase the rate of evapotranspiration, leading to moisture loss from
the soil and plants. In sandy soils, wind erosion may carry away topsoil, reducing fertility. For
livestock, cold wind can lead to respiratory problems, especially among young animals. As such,
farmers must adopt windbreaks such as trees and shelter belts to mitigate the adverse effects of

wind.

5. Soil

Soil is the medium in which plants grow. It provides essential nutrients, water, and anchorage for
plant roots. The type, texture, structure, fertility, and pH of soil determine its suitability for
different types of crops. Loamy soils, which are rich in organic matter and well-drained, are

considered the most ideal for general farming.

Soil fertility determines how well crops will grow and how much yield they will produce. Poor
or degraded soils result in weak crops and low productivity. Additionally, soils with poor
drainage can lead to root rot and waterlogging. To improve soil quality, farmers must adopt soil
conservation techniques such as manuring, mulching, crop rotation, and the application of

lime or fertiliser.

59




6. Topography

Topography refers to the physical features and slope of the land. It influences water drainage,
soil erosion, mechanisation, and accessibility of farmland. Flat or gently sloping land is ideal for
farming because it allows for easy cultivation and the use of machines. Steep slopes, on the other

hand, are prone to erosion and are difficult to work with.

On hilly land, water flows quickly down the slope, carrying away nutrients and topsoil. Such
areas may require terracing and contour farming to conserve soil and water. Topography also
affects microclimate conditions such as wind exposure and temperature variations. Therefore, the

landform must be evaluated when selecting land for farming activities.

7. Relative Humidity

Relative humidity refers to the amount of moisture present in the air. It influences the rate of
transpiration, disease occurrence, and pest infestation in crops. High humidity, for example,
creates a conducive environment for fungal and bacterial diseases such as blight and mildew. It

also increases the breeding rate of pests like aphids and whiteflies.

In animal production, excessive humidity can lead to respiratory illnesses, discomfort, and
reduced productivity. Proper spacing of crops, ventilation in animal houses, and timely spraying

can help reduce the negative effects of high humidity on agricultural production.

8. Altitude

Altitude is the height of a place above sea level. It influences temperature, rainfall patterns,
and atmospheric pressure. Generally, the higher the altitude, the cooler the temperature. Crops
like tea, Irish potatoes, and coffee do well in highland areas, while tropical crops like maize,

cassava, and cocoa thrive in lowland regions.

Altitude also affects livestock management. Animals like cattle and sheep may perform better in
cooler highland areas due to fewer disease vectors such as tsetse flies. However, accessibility and
mechanisation may be more difficult in highland regions. Farmers must choose appropriate crops

and animals based on the altitude of their location.
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WAEC/NECO Past and Likely Essay Questions

1. WAEC 2015 — Agricultural Science Essay, Question 2

"List and explain five environmental factors that affect agricultural production in your

area."
2. NECO 2018 — Agricultural Science Essay, Question 3
"Describe how rainfall, temperature, and soil affect agricultural productivity."

3. WAEC 2020 - Agricultural Science Essay, Question 4
"Identify four climatic factors that influence crop production and discuss their effects.”
4. Likely WAEC Question
"Explain five ways in which topography and soil types affect the choice of land for
farming."”
5. Likely NECO Question
"With specific examples, discuss five environmental factors that can limit agricultural

output in Nigeria."
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WEEK 3: ROCK FORMATION

ROCK FORMATION PROCESSES
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Rock

Rocks are the solid materials that form the Earth's crust. They are composed of one or more
minerals and are of great significance in agriculture because they form the parent material of
soil. The way rocks are formed affects the type of soil produced when they undergo weathering.
Therefore, understanding rock formation is crucial in agricultural science, especially in

determining soil types, fertility, and suitability for various agricultural purposes.

63




Rock Formation

Rock formation refers to the natural processes through which rocks are created, altered, and
broken down over time. These processes occur within or on the Earth's surface and involve heat,
pressure, cooling, erosion, and sedimentation. The formation and transformation of rocks are part
of a continuous process known as the rock cycle, in which rocks change from one form to

another over geological time scales.

Types of Rocks Based on Formation

Rocks are classified into three major types based on their origin and the process of their

formation. These are:

1. Igneous Rocks

Igneous rocks are formed from the cooling and solidification of molten magma or lava. When
magma cools beneath the Earth’s surface, it forms intrusive (or plutonic) igneous rocks, such
as granite and diorite. When lava cools on the Earth’s surface, it forms extrusive (or volcanic)

igneous rocks, such as basalt and pumice.

Characteristics of Igneous Rocks:

e They are crystalline and hard.

e They do not contain fossils.

e They vary in texture depending on how quickly they cool.

e Intrusive igneous rocks cool slowly and form large crystals.

o Extrusive igneous rocks cool rapidly and have fine or glassy textures.

Igneous rocks, when weathered, contribute to the formation of fertile soils rich in minerals like

potassium and iron, which are beneficial for crop production.

2. Sedimentary Rocks
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Sedimentary rocks are formed by the accumulation, compression, and cementation of
sediments. These sediments may be fragments of other rocks, mineral particles, or organic
materials that are deposited by water, wind, or ice over time. Common examples include

limestone, sandstone, and shale.

Characteristics of Sedimentary Rocks:

i.  They often contain fossils.
ii. ~ They are usually layered or stratified.
iii. ~ They are softer and less compact than igneous rocks.

iv.  They may be porous and absorb water.

Sedimentary rocks break down to form soils that vary in fertility. Limestone, for example,
weathers to produce alkaline soils and is also used to correct soil acidity. Sandstone contributes

to well-drained soils, which are suitable for some root crops.

3. Metamorphic Rocks

Metamorphic rocks are formed when existing igneous or sedimentary rocks are subjected to
intense heat and pressure over time, without melting. This process changes the physical and
sometimes chemical properties of the original rock. Common examples include marble (from

limestone), schist, and slate (from shale).

Characteristics of Metamorphic Rocks:

e They have a foliated (layered) or non-foliated texture.
e They are often very hard and compact.
e They may have wavy or banded structures due to recrystallisation.

e They do not usually contain fossils because the pressure and heat destroy organic remains.

Metamorphic rocks, though hard and resistant to weathering, contribute to the formation of soils
with varied characteristics. For example, marble can improve soil calcium content, and slate

may form well-structured but shallow soils.
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The Rock Cycle and Its Agricultural Relevance

The rock cycle is a continuous process that transforms rocks from one type to another over time.
Igneous rocks can become sedimentary through weathering and sedimentation. Sedimentary
rocks can transform into metamorphic rocks under pressure and heat. Likewise, metamorphic

rocks can melt and form igneous rocks again.
Understanding the rock cycle helps farmers and soil scientists:

e Predict soil development over time.
o Identify parent materials of soil.
o Plan appropriate soil management practices for different regions.

e Determine areas suitable for crop production, grazing, or forestry.

Rock formation is a foundational concept in agricultural science because it determines the nature
of the soil, which is the bedrock of agriculture. The three major rock types—igneous,

sedimentary, and metamorphic—each contribute differently to soil composition and fertility.

Evaluation

WAEC/NECO Essay Past Questions on Rock Formation

1. WAEC Agricultural Science 2013 (Essay Question 3a):
o (a) What are rocks?

o (b) Name the three major types of rocks and give two examples of each.

2. NECO Agricultural Science 2015 (Essay Question 2a & 2b):
o (a) Define the term rock.
o (b) Describe the processes involved in the formation of the three main types of

rocks.

3. WAEC Agricultural Science 2016 (Essay Question 2):
o (a) List the three major rock types.
o (b) Explain how each of them is formed.
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4. NECO Agricultural Science 2018 (Essay Question 1b):
o (b) State three characteristics each of igneous, sedimentary, and metamorphic

rocks.

5. WAEC Agricultural Science 2020 (Essay Question 1):
o (a) Define rocks.

o (b) State and explain the processes of formation of any two types of rocks.
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WEEK 4: SOIL FORMATION AND PROFILE DEVELOPMENT

SOIL FORMATION AND PROFILE DEVELOPMENT
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Soil Formation

Soil formation is the gradual process through which rocks and organic materials are
transformed into soil over long periods. This transformation is not immediate; it involves
physical breakdown (disintegration), chemical alteration, and biological activity. Initially,
massive rocks break into smaller pieces through weathering. These smaller fragments are then

further altered chemically and biologically, resulting in the fine, fertile medium we call soil.
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Soil formation is a continuous, natural process that varies in duration depending on

environmental conditions. In tropical areas like Nigeria, where rainfall and temperature are

relatively high, soil forms more quickly than in colder climates. However, even under ideal

conditions, forming a few centimetres of topsoil can still take hundreds of years.

PROCESSES OF SOIL FORMATION

a. Weathering

Weathering is the first and most important process in soil formation. It refers to the breaking

down of rocks into finer particles through physical, chemical, and biological means. These

particles serve as the basic mineral content of the soil.

ii.

iii.

Physical Weathering (also called mechanical weathering) occurs when rocks are broken
down by external forces without changing their chemical composition. For example,
extreme heat during the day and cold at night cause rocks to expand and contract, leading
to cracks. Water can enter these cracks, freeze, and expand, causing the rocks to shatter.
Wind can also wear away rock surfaces over time.

Chemical Weathering involves the transformation of rock minerals through chemical
reactions with water, oxygen, carbon dioxide, or acids. For example, rainwater mixed
with carbon dioxide forms weak carbonic acid that dissolves minerals like limestone.
This process breaks down rocks and enriches the soil with nutrients like potassium,
calcium, and magnesium.

Biological Weathering results from the activities of living organisms. Tree roots
penetrate cracks in rocks, exerting pressure that causes the rocks to split. Lichens and
mosses produce organic acids that slowly dissolve rock surfaces. Earthworms, ants, and
termites also contribute by disturbing and mixing soil particles, which facilitates further

breakdown.

b. Organic Matter Accumulation
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As plants and animals die, their remains accumulate on the soil surface. Microorganisms such as
bacteria and fungi decompose this organic matter into humus—a dark, nutrient-rich component

of the soil. Humus greatly improves soil fertility, structure, and water-holding capacity.

This accumulation process is essential because it transforms mineral-rich but infertile rock dust
into a productive medium for plant growth. Organic matter also binds soil particles together,

reducing erosion and improving aeration.
c. Leaching and Translocation

Leaching refers to the washing down of soluble minerals and nutrients from the upper layers
of soil to lower layers by water. For example, heavy rainfall can carry nitrates, calcium, and
other soluble minerals from the topsoil down to the subsoil. This can lead to nutrient depletion in

the topsoil if not managed.

Translocation is the general movement of soil particles, minerals, and water from one layer to
another. It can enrich or impoverish certain soil horizons depending on what is moved and where

it settles. This movement contributes to the formation of distinct soil horizons.

FACTORS AFFECTING SOIL FORMATION

Several environmental and biological factors influence how soil forms and what kind of soil is

produced:

a. Parent Material

The parent material is the original rock or sediment from which the soil develops. It determines
the mineral composition, texture, and fertility of the soil. For example, soil derived from granite
tends to be sandy and acidic, while soil from limestone is often clay-rich and alkaline. The type

of parent material affects how fast soil forms and what crops it can support.

b. Climate
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Climate plays a central role in soil formation. Rainfall and temperature determine the rate of
weathering, organic matter decomposition, and leaching. In hot and wet climates like Southern
Nigeria, soil formation is rapid, but leaching is also intense, which can lead to nutrient loss. In
drier regions, soil forms slowly but retains more minerals. Climate also affects vegetation, which

in turn influences organic matter input into the soil.
c. Topography (Relief)

Topography refers to the shape and slope of the land. On steep slopes, soil is often shallow
because erosion washes materials downhill. Flat areas, on the other hand, tend to accumulate
thicker soil due to less erosion and better water retention. Depressions or valleys collect more
organic matter and minerals, making the soil more fertile. Hence, topography influences soil

depth, moisture, drainage, and fertility.
d. Living Organisms (Biota)

Soil organisms, including plants, animals, and microorganisms, play vital roles in soil formation.
They aid in weathering, mix the soil, and contribute organic matter through decay.
Microorganisms like bacteria break down dead material and recycle nutrients, while burrowing

animals like earthworms and ants improve soil aeration and drainage.
e. Time

Soil formation is a slow, continuous process. Over time, more weathering, organic matter
accumulation, and leaching occur, leading to the development of mature soil with distinct layers.
Young soils are less developed and may not have clear horizons, while older soils often have a

well-defined profile and greater fertility if not degraded.
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SOIL PROFILE DEVELOPMENT
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A soil profile is the vertical section of soil showing the different layers, also called horizons,
from the surface down to the bedrock. Each horizon has unique features based on its composition,

texture, colour, and structure.
a. Horizon O (Organic Layer)

This topmost layer is rich in decomposed plant and animal materials. It is dark in colour and
provides essential nutrients for plant growth. It is most prominent in forests or areas with high

organic deposition.

b. Horizon A (Topsoil)
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Also known as the surface soil, this is where most plant roots are found. It is rich in humus,
minerals, microorganisms, and is usually dark and crumbly. This is the most productive layer for

agriculture. It supports germination, root growth, and nutrient absorption.

c. Horizon B (Subsoil)

This layer accumulates minerals leached from the topsoil. It has more clay and fewer organic
materials than the topsoil. It is usually denser and lighter in colour. While less fertile, it provides

structural support and stores moisture for deeper plant roots.

d. Horizon C (Parent Material)

This horizon consists of weathered rock fragments. It shows little biological activity and is the
source of the mineral content found in the upper layers. The degree of weathering affects the

potential fertility of the overlying soil.

e. Horizon R (Bedrock)

This is the unweathered solid rock beneath all soil layers. It may consist of granite, basalt,
sandstone, or limestone. Bedrock does not support plant growth directly but serves as the

foundation for all soil development.

Importance of Soil Profile Study in Agriculture

Studying the soil profile helps farmers and agricultural experts make better land-use decisions.

Key reasons for examining soil profiles include:

i.  Crop Suitability: Different crops require different soil depths, textures, and nutrient
availability. A deep topsoil is suitable for root crops like cassava or yams.
ii.  Drainage Evaluation: Poorly drained soils may be waterlogged, affecting crop growth.
The presence of hardpans in the subsoil may indicate drainage problems.
iii.  Fertiliser Application: Knowing the nutrient content of each horizon helps in

determining the correct type and quantity of fertilisers.
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iv.  Irrigation Planning: Soil profile information aids in selecting suitable irrigation
methods and managing water efficiently.
v.  Soil Conservation: Recognising erodible layers and managing them through contour

farming, mulching, or planting cover crops prevents land degradation.

WAEC/NECO Essay Past Questions

1. WAEC Agricultural Science 2013 (Essay Question 2a & 2b):
o (a) What is soil profile?
o (b) Describe the four main horizons of a soil profile and state one characteristic of

each.

2. NECO Agricultural Science 2015 (Essay Question 2a & 2b):
o (a) Define soil formation.

o (b) List and explain four factors responsible for soil formation.

3. WAEC Agricultural Science 2017 (Essay Question 2b):
o (b) Describe the process of soil formation and mention four agents involved in the

process.

4. NECO Agricultural Science 2018 (Essay Question 3):
o (a) What is a soil profile?
o (b) Draw a labelled diagram of a typical soil profile.

o (c) Describe two characteristics each of the A, B, and C horizons.

5. WAEC Agricultural Science 2020 (Essay Question 2):
o (a) State five factors affecting soil formation.
o (b) Explain how any three of these factors contribute to the development of soil

profile.
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WEEK 6: TYPES, COMPOSITION, AND PROPERTIES OF SOIL

TYPES AND PROPERTIES OF SOIL
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Soil is one of the most important natural resources for agriculture. It provides the foundation for
plant growth, supplies water and nutrients, supports the roots of crops, and plays a key role in the
environment. Understanding the different types of soil, its composition, and its properties

enables farmers and agricultural students to manage land resources more effectively.
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Types of Soil

Soils are classified based on their particle size, texture, and physical behaviour. The four main
types of soil are sandy, clay, loamy, and silt soils. Each has distinct characteristics that affect its

use in agriculture.

1. Sandy Soil

Sandy soil is made up of large-sized particles and feels gritty when touched. It is formed from

the breakdown of rocks such as granite and sandstone.

Sandy soil has low water-holding capacity because water drains quickly through its large pores.
It is also low in nutrients since nutrients are easily washed away by rainfall (leaching). However,
it is easy to cultivate and warms up quickly in spring, which is beneficial for early planting.
Despite its poor fertility, sandy soil can be improved by adding organic matter like compost or

manure to increase its ability to retain water and nutrients.

2. Clay Soil

Clay soil has very small, tightly packed particles. It feels sticky when wet and becomes hard and

compact when dry.

One major characteristic of clay soil is its high nutrient content, as it holds onto minerals well.
However, it drains poorly and often suffers from poor aeration, making it challenging for roots
to access oxygen. During the rainy season, it becomes waterlogged, and in dry conditions, it
cracks. Improving clay soil for agriculture involves adding sand, organic matter, and practising

proper drainage techniques to create better conditions for plant growth.

3. Loamy Soil

Loamy soil is a balanced mixture of sand, silt, and clay. It is often considered the best soil for

agriculture because of its excellent texture and structure.
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Loam retains moisture and nutrients well but still drains adequately. It is rich in organic matter,
easy to till, and suitable for nearly all types of crops. Loamy soil supports strong root
development and is ideal for both small-scale and commercial farming. Because of its favourable

properties, loamy soil is often used in gardens and crop fields.

4. Silt Soil

Silt soil has medium-sized particles that are smaller than sand but larger than clay. It feels

smooth and floury when dry and slippery when wet.

Silt soil has moderate drainage and retains nutrients better than sandy soil. However, it is
easily eroded by wind and water because of its fine texture. It is often found in river valleys
and floodplains. To use silt soil effectively for farming, it must be protected through practices

like mulching, contour ploughing, and planting cover crops.

COMPOSITION OF SOIL

Soil is made up of both organic and inorganic materials. Its four major components are mineral
matter, organic matter, water, and air. Each component plays a significant role in the soil's ability

to support plant life.

1. Mineral Matter (About 45%)

Mineral matter refers to the small rock particles that form the basic framework of soil. These

include sand, silt, and clay.

Mineral matter is the primary source of essential plant nutrients such as calcium, magnesium,
potassium, and phosphorus. It determines the texture of the soil, which in turn affects drainage,
aeration, and root penetration. The proportion of each mineral component influences whether the

soil is sandy, clayey, or loamy.
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Organic matter is made up of decomposed plant and animal remains, also known as humus. It is

usually dark in colour and rich in nutrients.

Organic matter improves soil fertility, enhances moisture retention, and provides food for

microorganisms that help decompose waste into useful nutrients. It also improves soil structure,

making it easier for air and water to move through the soil. Soils high in organic matter are more

productive and resilient to erosion.

3. Water (About 25%)
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Water in the soil is essential for dissolving nutrients and making them available to plants. It also

helps in biochemical reactions such as photosynthesis.

Soil water exists in three forms:

i.  Gravitational water, which drains freely
ii.  Capillary water, which is held between soil particles and available to plants

iii.  Hygroscopic water, which is tightly bound to soil particles and unavailable to plants

The balance of these forms affects plant health and growth.

4. Air (About 25%)

Soil air fills the spaces not occupied by water. It supplies oxygen needed for root respiration

and for the survival of beneficial organisms like earthworms and microbes.

Good soil aeration is essential for healthy plant development. Poorly aerated soils, such as heavy

clay, can suffocate roots and slow down plant growth.

PROPERTIES OF SOIL

The physical and chemical properties of soil determine its fertility, productivity, and ability to

support agricultural activities.

Physical Properties of Soil

1. Soil Texture

Texture refers to the relative proportion of sand, silt, and clay particles. It affects how water and
air move through the soil and how easily it can be cultivated. For example, sandy soils are light

and easy to work, while clay soils are heavy and sticky.
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2. Soil Structure

Structure describes how soil particles stick together to form aggregates or clumps. A well-
structured soil allows for good water movement, aeration, and root development. Poor structure

can lead to crusting and waterlogging.

3. Soil Colour

The colour of soil gives information about its composition and condition. For instance:

a) Dark soils are rich in organic matter.
b) Red or yellow soils often contain iron oxides.

c) Grey soils may indicate poor drainage or waterlogging.

4. Soil Temperature

Soil temperature influences seed germination, root activity, and microbial processes. It varies

depending on depth, season, and soil type. Sandy soils warm up faster than clay soils.

5. Soil Porosity

Porosity is the amount of space between soil particles. It affects the soil’s ability to retain air and

water. Well-porous soils promote root development and microorganism activity.

6. Soil Water

The availability of soil water is key to plant growth. Capillary water is the most useful form as it

can be absorbed by roots. Farmers need to understand soil water to determine irrigation needs.

Chemical Properties of Soil
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1. Soil pH

Soil pH is a measure of how acidic or alkaline the soil is, on a scale from 1 to 14. A neutral pH is

7, while values below 7 indicate acidity, and above 7 indicate alkalinity.

Most crops prefer a slightly acidic to neutral pH (6-7). Extreme pH levels can lock up nutrients,
making them unavailable to plants. Liming acidic soils or applying gypsum to alkaline soils can

correct pH imbalances.
2. Cation Exchange Capacity (CEC)

CEC is the ability of the soil to hold and exchange nutrient ions. Soils with high CEC, such as

clay and organic soils, retain nutrients better and are more fertile.

3. Base Saturation

This refers to the proportion of soil bases (like calcium, magnesium, and potassium) to the total

cations present. A high base saturation indicates a fertile soil with good nutrient availability.

4. Nutrient Content

Soils contain both macronutrients (nitrogen, phosphorus, potassium, calcium, magnesium,
sulphur) and micronutrients (iron, manganese, zinc, copper, boron, molybdenum). These are
essential for plant growth and must be replenished through fertilisation and good farming

practices.

Evaluation Questions
WAEC/NECO Essay Past Questions on Types, Composition, and Properties of Soil

1. WAEC Agricultural Science 2014 (Essay Question 3a & 3b):
o (a) List the four main components of soil.

o (b) State two functions of each component listed.
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. NECO Agricultural Science 2015 (Essay Question 3):
o (a) List three types of soil based on texture.
o (b) Describe the characteristics of each soil type and their suitability for crop

production.

. WAEC Agricultural Science 2016 (Essay Question 1a & 1b):
o (a) Define soil.
o (b) Name the main constituents of soil and explain two physical properties of soil

that affect plant growth.

. NECO Agricultural Science 2018 (Essay Question 1a & 1b):
o (a) List the three basic types of soil based on particle size.
o (b) Explain three physical and three chemical properties of soil.

. WAEC Agricultural Science 2020 (Essay Question 3):
o (a) Mention five physical properties of soil.

o (b) Discuss the importance of any four of them in agriculture.
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WEEK 8: SIMPLE FARM TOOLS, THEIR USES, AND MAINTENANCE

SIMPLE FARM TOOLS, USES, & MAINTENANCE

& )

Agriculture involves a variety of tasks such as land preparation, planting, weeding, harvesting,
and storage. To carry out these activities efficiently and economically, farmers use tools that help
reduce physical effort, save time, and increase productivity. These tools, commonly referred to
as simple farm tools, are manually operated implements made from metal, wood, or plastic.

Unlike machines, they do not require fuel or electricity to function.
Classification and Examples of Simple Farm Tools

Simple farm tools can be classified based on their functions. These include:
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1. Tools for Land Preparation

These tools are used to prepare the soil for planting by clearing, digging, and loosening it.

a) Cutlass: A versatile tool used for clearing bushes, cutting weeds, and harvesting crops
like sugarcane or yam. It has a long, slightly curved blade attached to a wooden or plastic
handle.

b) Hoe: Used for tilling the soil, forming ridges, and weeding. Types include the West
African hoe and Dutch hoe. The blade is flat and wide and attached to a long wooden
handle.

¢) Spade: A digging tool with a flat blade and a handle. It is used for turning over the soil
and for transplanting seedlings.

d) Shovel: Similar to a spade but with a curved blade. It is used for lifting and moving loose
materials like soil, manure, or compost.

e) Pickaxe: Has a pointed metal end and a flat chisel-like blade. It is used for breaking hard
soil and digging trenches or holes.

f) Mattock: Combines a hoe and an axe. It is used to dig and cut roots, especially in tough

soils.

2. Tools for Planting and Nursery Operations

a) Hand trowel: A small tool used for transplanting seedlings, mixing soil, and applying
manure.

b) Hand fork: A short-handled tool with three or four prongs used to loosen the soil and
remove weeds from around plants.

c) Dibber/Dibber Stick: A pointed stick used to make holes in the ground for planting

seeds.

3. Tools for Weeding

a) Sickle: A curved blade used to cut grass and weeds in areas that a hoe or cutlass may not
reach.

b) Weeding hoe: A lighter version of the hoe used specifically for uprooting weeds.
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4. Tools for Harvesting

a)
b)

Harvesting knife: Used for harvesting fruits and vegetables.

Cutlass and sickle: Also used in the harvesting of cereal crops and cutting fodder.

5. Tools for Carrying and Measuring

a)
b)

<)
d)

Basket: Used for carrying produce, manure, or harvested crops.

Wheelbarrow: A hand-propelled cart used for transporting soil, fertilizer, crops, and
other farm materials.

Measuring tape: Used for measuring distances between planting holes or crop rows.

Rake: Used for gathering leaves, grass, and for levelling the soil after cultivation.

Uses of Simple Farm Tools

Each tool has specific uses in the farming process:

a)
b)
¢)
d)
e)

Cutlass and hoe help clear land, weed crops, and harvest.

Spade and shovel are essential for digging and moving soil or manure.

Hand tools like trowels and forks aid in planting and nursery management.

Sickles and harvesting knives allow for clean and quick harvesting of mature crops.
Wheelbarrows and baskets help in reducing manual labour in the transportation of farm

materials.

The appropriate selection and use of these tools ensure efficiency, reduce fatigue, and minimize

injury risk.

Maintenance of Simple Farm Tools

Proper maintenance of simple farm tools is vital for their durability and safe usage.

1. Cleaning After Use
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All farm tools should be cleaned after use to remove dirt, moisture, and plant debris. This
prevents rusting and decay, especially for tools made of metal or wood. For example, cutlasses

and hoes should be washed and dried thoroughly before storage.

2. Drying and Proper Storage

After cleaning, tools should be dried and stored in a well-ventilated, dry place, preferably in a
tool shed or toolbox. Wooden-handled tools should be protected from moisture to avoid swelling,

cracking, or rotting.

3. Sharpening

Bladed tools like cutlasses, hoes, and sickles must be sharpened regularly to ensure effective
cutting. Sharpening should be done using a file or sharpening stone. Dull tools not only reduce

work efficiency but also increase physical effort and risk of injury.
4. Oiling and Greasing

Metal parts of tools are prone to rust if not protected. A light coating of engine oil or grease
should be applied after each use, especially during long-term storage. This protects the surface

from corrosion.

5. Tightening and Replacing Loose Parts

Handles of tools often become loose or detached due to frequent use. Screws, bolts, and rivets
should be checked and tightened regularly. Broken handles should be replaced to prevent

accidents.

6. Safe Handling and Use

Tools should always be used for their intended purpose and handled safely to avoid damage
or personal injury. For example, never use a hoe to cut wood or a spade as a lever. Safe handling

also includes proper lifting techniques and appropriate postures.
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Precautions in the Use of Simple Farm Tools

o Always wear appropriate protective clothing such as gloves and boots.

e Do not leave tools lying carelessly in the field to avoid injury and tool damage.

e Avoid using damaged or blunt tools.

e Educate users, especially students and young farmers, on the correct usage procedures.

e Tools should be stored out of children’s reach.

EVALUATION

WAEC/NECO Essay Past Questions

1. WAEC Agricultural Science 2014 (Essay Question 1a & 1b):
o (a) List six simple farm tools.

o (b) State one use and one maintenance practice for each tool listed.

2. NECO Agricultural Science 2015 (Essay Question 4):
o (a) Define simple farm tools.
o (b) List any five simple farm tools and explain one function of each.

o (c) Mention three ways of maintaining simple farm tools.

3. WAEC Agricultural Science 2016 (Essay Question 1):
o (a) What are simple farm tools?
o (b) Identify five simple farm tools and state one use and one maintenance method

for each.

4. NECO Agricultural Science 2018 (Essay Question 1):
o (a) List six simple farm tools used in agriculture.
o (b) State one function of each tool.

o (c) Explain three general maintenance practices for simple farm tools.

5. WAEC Agricultural Science 2021 (Essay Question 1):
o (a) Define simple farm tools.

o (b) Draw and label four simple farm tools.
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(c) State one method of maintaining each of the tools drawn.
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WEEK 9: FARM MACHINERY AND IMPLEMENTS

(Meaning and Importance of Farm Machinery and Implements)

MODERN FARM MACHINERY & IMPLEMENTS

PLAN

COMBHAVSTER

SPRAYER

Farm machinery refers to mechanical devices powered by engines or motors, used to carry out
heavy-duty tasks in agriculture such as ploughing, harrowing, planting, irrigation, and harvesting.

Examples include tractors, combine harvesters, planters, and irrigation pumps.

On the other hand, farm implements are non-motorised tools or attachments used to carry out
agricultural activities. They may be pulled by animals or tractors and include harrows, ploughs,

ridgers, cultivators, and sprayers.

The importance of these tools includes:
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Increased productivity: With mechanisation, more work can be done in less time,
boosting food production.

Reduction of labour cost: Machines replace multiple workers, cutting down on labour
expenses.

Timeliness and precision: Farm operations can be performed at the right time and with
improved accuracy.

Enhanced efficiency: Machines reduce fatigue and errors common in manual labour.

Classification of Farm Machinery and Implements

Farm machinery and implements can be classified based on their functions. These include:

a. Land Preparation Equipment

These are used to prepare the soil before planting. Examples include:

a)

b)

<)

Ploughs (Mouldboard, Disc): Used to turn and loosen the soil to prepare a suitable
seedbed.

Harrow (Disc or Spike-tooth): Breaks up large clods of soil after ploughing to create a
fine tilth.

Ridger: Used to make ridges or beds where crops like yams or cassava can be planted.

b. Planting Equipment

These are used to plant seeds in rows and at specific depths. Examples include:

a)
b)

Planters: Mechanised devices for sowing seeds accurately in rows.

Seed Drills: Ensure that seeds are deposited uniformly with proper spacing and depth.

c. Irrigation Equipment

These are used to supply water to crops during dry periods. Examples:
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a) Irrigation Pumps: Pump water from a source (river, well) to farm plots.

b) Sprinklers and Drip Systems: Distribute water evenly over crops.

d. Crop Maintenance Equipment

Used for weeding, spraying, and other care-related activities. Examples include:

a) Boom Sprayers: Spray pesticides or fertilisers on crops.
b) Cultivators: Used for stirring and pulverising the soil before or after planting to remove

weeds.

e. Harvesting Equipment

These assist in the gathering of mature crops from the field. Examples:

a) Combine Harvester: Harvests grain crops by combining reaping, threshing, and cleaning.
b) Reapers: Cut cereal crops at harvest time.

¢) Maize Shellers and Threshers: Used to separate grains from cobs or husks.

f. Processing Equipment

Used to transform raw agricultural produce into consumable or storable form:

a) Grinders: Used to crush grains into flour.
b) Mills: For processing cereals like rice or maize.

c¢) Oil Expellers: Extract oil from seeds like groundnut or palm kernel.

g. Transportation Equipment

These aid in moving produce, farm inputs, and waste. Examples:

a) Tractor-Trailers: Pull carts or wagons.

b) Wheelbarrows: Manually operated for moving smaller loads on the farm.
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Description and Uses of Major Farm Machinery

a. Tractor

A tractor is a versatile engine-powered vehicle that pulls or pushes agricultural implements. It is
the most important piece of machinery on a modern farm. Tractors are used for ploughing,

harrowing, planting, towing trailers, and even powering irrigation pumps.

b. Combine Harvester

The combine harvester is a multipurpose machine that performs three major harvesting
operations: reaping, threshing, and winnowing. It is efficient for harvesting crops such as rice,

wheat, and maize.

c. Planters and Seed Drills

These machines make planting more efficient. While the planter drops seeds at specific intervals,

the seed drill ensures the right depth and spacing, improving germination rates.

d. Boom Sprayers

These are mounted or trailed machines equipped with nozzles that spray pesticides or fertilisers

evenly over a wide area.

4. Maintenance of Farm Machinery and Implements

Proper maintenance extends the lifespan and efficiency of farm machinery. Maintenance

practices include:

a) Regular Cleaning: After use, all machines should be thoroughly cleaned to remove dirt,
crop residue, and chemical build-up.

b) Lubrication: Moving parts need to be lubricated regularly to prevent rust and ensure
smooth operation.

c) Inspection for Wear and Tear: Regular checks should be conducted to detect faulty

parts or damage.
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d)

Storage in a Dry Shelter: Machinery should be kept in a dry, covered place to avoid
exposure to rain, sun, and pests.
Tightening Loose Bolts and Nuts: Loose fittings should be adjusted to avoid accidents

or mechanical failures.

5. Safety Measures in the Use of Farm Machinery

Safety is crucial when handling powerful machines. Precautions include:

a)

Reading the Instruction Manual: Understand the function and limitations of each
machine before use.

Using Protective Clothing: Wear boots, gloves, helmets, and goggles where necessary.
Avoiding Overloading: Do not overload machines beyond their capacity.

Keeping Bystanders Away: Ensure only trained personnel operate farm machines.
Switching off Machines Properly: Always turn off and disconnect power sources before

repairing or cleaning equipment.

Evaluation

WAEC/NECO Essay Past Questions on Farm Machinery and Implements

1.

2.

3.

WAEC Agricultural Science 2015 (Essay Question 5):
o (a) Define farm machinery.
o (b) List four examples of farm machinery.

o (c) State two functions of each.

NECO Agricultural Science 2016 (Essay Question 4):
o (a) List five farm implements used in land preparation.

o (b) Describe the use of each implement.

WAEC Agricultural Science 2017 (Essay Question 3):

o (a) Differentiate between farm machinery and farm implements.
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o (b) List four examples of each.

o (c) State one function of each item listed.

4. NECO Agricultural Science 2018 (Essay Question 4):
o (a) What are farm implements?
o (b) Name and describe the function of four farm implements used in land

preparation.

5. WAEC Agricultural Science 2020 (Essay Question 4):
o (a) Identify three farm machinery and two farm implements.

o (b) State one function and one maintenance practice for each.

96




97




WEEK 10: MAINTENANCE PRACTICES AND PRECAUTIONARY MEASURES

MAINTENANCE & SAFETY:
PRACTICES & PRECATIONS

GOOD PRACTICES RISK & NEGLECT

* Routine Checks
» Cleanciness, Proper Storage
s Use PPE, Follow Manuals

Maintenance practices in agriculture refer to the routine activities, care, and procedures carried
out to ensure that farm tools, equipment, machinery, and infrastructure remain in good working
condition. Maintenance helps to prolong the lifespan of equipment, ensure efficiency, and reduce
the likelihood of accidents and breakdowns. For example, regularly oiling moving parts of a
tractor or cleaning a hoe after use are simple maintenance activities that make tools last longer

and work better. These practices are essential for both traditional and mechanised farming.
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Types of Maintenance Practices

There are several types of maintenance practices applicable to agricultural tools and machinery.

Each type plays a unique role in preserving the functionality and longevity of farm equipment.

1. Preventive Maintenance

Preventive maintenance refers to the scheduled, routine actions taken to prevent breakdowns
before they occur. This includes activities such as regular oiling, greasing, tightening bolts and
nuts, replacing worn parts, and checking fluid levels. Preventive maintenance ensures machines
run smoothly and reduces unexpected malfunctions. For example, checking a tractor's oil level
before starting it can prevent engine damage. Farmers who practise preventive maintenance

spend less on repairs and enjoy greater efficiency in their operations.

2. Corrective Maintenance

Corrective maintenance involves fixing faults or repairing equipment after a breakdown has
occurred. This type of maintenance is reactive, and while it restores the machine or tool to a
working condition, it is usually more costly than preventive maintenance. For instance, repairing
a broken plough blade or replacing a damaged water pump are forms of corrective maintenance.
Though sometimes unavoidable, corrective maintenance can often be minimised by following a

proper schedule of preventive care.

3. Predictive Maintenance

Predictive maintenance uses data, observations, and performance indicators to predict when a
piece of equipment is likely to fail. It often involves monitoring vibrations, temperature, or noise
to detect early warning signs. For example, unusual noise from a tractor engine may signal a
developing fault that needs immediate attention. This type of maintenance requires a higher level

of technical skill and is more common in commercial or large-scale farms.

General Maintenance Practices
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To keep farm tools and equipment functional and durable, certain general maintenance practices

must be followed:

1. Cleaning

Tools and machinery should be cleaned after every use. Removing soil, moisture, and organic
matter helps to prevent rusting and deterioration. For instance, cutlasses and hoes should be

washed and dried before storage to prevent corrosion.

2. Lubrication

Applying oil or grease to moving parts of machines such as tractors, planters, or harvesters
reduces friction and wear. This helps the machines work efficiently and reduces the chances of

breakdown.

3. Sharpening of Blades

Farm tools like cutlasses, hoes, and sickles need regular sharpening to maintain their
effectiveness. Dull tools are not only inefficient but also increase the risk of injury due to

excessive force.

4. Proper Storage

Storing tools in dry, shaded areas protects them from weather elements. For example, keeping
tools in a tool shed or under a roofed shelter reduces exposure to rain and sunlight, which could

otherwise cause rust and weakening of materials.

5. Tightening of Loose Parts

Loose bolts, nuts, and joints in machines should be tightened regularly to prevent breakdowns or

accidents. Regular inspection can help detect and correct such issues before they become serious.
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6. Regular Inspection

Periodic checks of all farm equipment help in identifying worn-out or faulty parts. Inspections

help plan replacements or repairs before any major failures occur.

Precautionary Measures in Handling Farm Tools and Machinery

While using farm tools and machines, certain safety precautions must be taken to prevent injuries,

damage, and accidents.

1. Use Tools for Their Intended Purposes

Every tool is designed for a specific job. For instance, using a hoe as a hammer may damage it or

cause injury. Always ensure that the right tool is used for the right task.

2. Wear Protective Clothing and Gear

Farm workers should wear boots, gloves, helmets, and safety goggles, especially when handling

machinery. This provides protection from sharp objects, flying debris, and harmful chemicals.

3. Follow Operating Instructions

Before using machinery such as tractors or spraying equipment, users must read and understand
the manufacturer’s instructions. This ensures correct and safe operation, especially in

mechanised farming.

4. Turn Off Equipment Before Repairs or Cleaning

It is dangerous to clean or repair farm machinery while it is running. Equipment must be

switched off and disconnected from power sources to prevent accidents during maintenance.
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5. Avoid Overloading Machines

Every machine has a maximum capacity. Overloading may damage the equipment and lead to
mechanical failure. For example, putting too much produce into a thresher can cause jamming or

overheating.
6. Train Operators Properly

Only trained and knowledgeable persons should operate complex machinery like combine
harvesters or irrigation pumps. Untrained operators can cause accidents or misuse equipment,

resulting in damage and injuries.
7. Keep Tools Out of Reach of Children

Sharp or heavy farm tools should be stored in locked or designated areas, away from children.

Accidental use can lead to severe injuries.

Evaluation

WAEC/NECO Essay Past Questions

1. WAEC Agricultural Science 2014 (Essay Question 1b):
o (b) State one maintenance practice for each of the following farm tools:

= (i) Cutlass

= (ii) Hoe
= (iii) Spade
= (iv) Rake

= (v) Watering can

2. NECO Agricultural Science 2015 (Essay Question 4c¢):

o (c) Mention three ways of maintaining simple farm tools.

3. WAEC Agricultural Science 2016 (Essay Question 1c¢):
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(c) State one method of maintaining each of the following farm tools:

(1) Cutlass

(i1) Hoe

(ii1) Garden fork
(iv) Wheelbarrow
(v) Hand trowel

4. NECO Agricultural Science 2018 (Essay Question 1c¢):

@)

(c) Explain three general maintenance practices for simple farm tools.

5. WAEC Agricultural Science 2021 (Essay Question 1c¢):

O

(c) State one method of maintaining each of the tools drawn. (Tools drawn

include cutlass, hoe, rake, and watering can.)
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WEEK ELEVEN: PROBLEMS OF AGRICULTURAL MECHANISATION

PROBLEMS OF AGRICULTURAL MECHANIZATION

(" HIGH COST

LABOR DISPACEMENT

\__ MAINTENANGE & REPAIR DIFFICUITIES

ENVIRONMENTAL IMPACT (" DEPENDENCY ON FUEL & TECHNOLOGY )
HIGH PRICE!

Agricultural mechanisation refers to the use of machines and tools—such as tractors, ploughs,
planters, harvesters, and irrigation systems—to perform agricultural operations. It reduces the
reliance on human labour and increases productivity. Despite its potential to transform
agricultural practices, the process of mechanisation faces several challenges, especially in

developing countries like Nigeria. Some of these challenges are;
1. High Cost of Machines and Equipment

One of the major problems of agricultural mechanisation is the high cost of acquiring machines.
Equipment such as tractors, combine harvesters, and irrigation systems are expensive and beyond

the financial capacity of most small-scale farmers. In addition to the purchase cost, maintenance
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and fuel expenses increase the total cost of ownership. This financial burden discourages farmers

from investing in mechanised tools, thereby limiting the spread of mechanisation.

2. Fragmented Land Holdings

Most farmlands in Nigeria and other developing nations are small and scattered due to traditional
land inheritance systems. These fragmented plots are often irregular in shape and poorly
accessible, making it difficult or even impossible to operate large machinery effectively. For
example, a tractor may not be able to manoeuvre properly in narrow, uneven plots, thus reducing
the efficiency of farm operations. Land fragmentation makes mechanisation less viable and less

attractive to farmers.

3. Poor Access Roads and Infrastructure

Many farming communities lack good roads and infrastructure, making it hard to transport heavy
machinery to rural areas. During rainy seasons, roads often become impassable, further limiting
access. Without good roads, farmers cannot easily transport machines, spare parts, or farm
produce. The lack of electricity and water supply in some rural areas also limits the use of certain

mechanised systems like electric irrigation pumps or processing machines.

4. Shortage of Skilled Manpower

The use and maintenance of agricultural machinery require trained personnel. In many rural
areas, there is a shortage of skilled mechanics, engineers, and operators. As a result, machines
may break down and remain unrepaired for long periods, reducing productivity and increasing
the risk of spoilage. Moreover, farmers themselves may lack the training to use the machines

properly, leading to misuse and damage.

5. High Cost and Scarcity of Spare Parts

Spare parts for agricultural machines are often imported and expensive. In many cases, parts are
unavailable locally, forcing farmers to wait for long periods or travel great distances to acquire

them. This leads to delays in farm operations and discourages the use of machinery. The lack of
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locally manufactured or affordable parts increases the overall cost of maintaining mechanised

equipment.

6. Lack of Capital and Credit Facilities

Mechanisation requires significant investment, yet many farmers lack access to affordable credit
or loans. Banks and financial institutions often hesitate to lend to small-scale farmers due to
perceived risks or lack of collateral. Without capital, farmers cannot afford to purchase or hire

machinery, and this limits the adoption of mechanised farming methods.

7. Inappropriate Machinery

In some cases, machines imported into the country are not suited to local conditions such as soil
type, crop variety, or farm size. For example, a harvester designed for large wheat farms in
Europe may not work well on small, wet, or hilly rice paddies in Nigeria. The mismatch between

imported machinery and local farming conditions leads to inefficiency and machine breakdowns.

&. Low Level of Technical Education

Many farmers in Nigeria have limited formal education and technical knowledge. This makes it
difficult for them to understand manuals, safety guidelines, or operating instructions. As a result,
machines may be poorly handled, leading to frequent breakdowns or injuries. A higher level of
agricultural and technical education would help farmers embrace mechanisation more

confidently and responsibly.

9. Cultural and Social Resistance

Some communities prefer traditional farming methods due to cultural beliefs, lack of awareness,
or fear of change. Elderly farmers, in particular, may see mechanisation as unnecessary or too
complicated. This resistance slows down the spread of agricultural technology and limits

modernisation.

10. Environmental Constraints
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Certain environmental factors such as heavy rainfall, swampy land, and rugged terrains may
hinder the effective use of machines. In waterlogged areas, tractors may get stuck or damaged.
Similarly, rocky soils can damage ploughs and diggers. These environmental challenges

discourage the use of machines in specific regions and limit the benefits of mechanisation.

Evaluation
WAEC/NECO Essay Past Questions

1. WAEC Agricultural Science 2013 (Essay Question 5):
o (a) Define agricultural mechanisation.
o (b) Highlight five problems associated with agricultural mechanisation in West

Africa.

2. NECO Agricultural Science 2015 (Essay Question 5):
o (a) What is agricultural mechanisation?

o (b) State four advantages and four problems of agricultural mechanisation.

3. WAEC Agricultural Science 2016 (Essay Question Sb):

o (b) Explain five problems militating against agricultural mechanisation in Nigeria.

4. NECO Agricultural Science 2018 (Essay Question Sb):
o (b) Outline five problems associated with the use of machines in agriculture in

West Africa.

5. WAEC Agricultural Science 2020 (Essay Question 5):
o (a) Define agricultural mechanisation.

o (b) State five limitations of agricultural mechanisation in Nigeria.
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WEEK 1: PROSPECTS OF AGRICULTURAL MECHANISATION

~ PRODUCTIVIY: ) WATER B

+50% ; -30%

Agricultural mechanisation refers to the application of machinery and technology in farming
operations, such as land preparation, planting, harvesting, and processing. In Nigeria and other
developing nations, mechanisation remains a critical component for transforming subsistence
agriculture into a commercial and sustainable enterprise. Despite the numerous challenges facing
mechanisation, there are also strong prospects that promise significant growth in the agricultural

sector.
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1. Increased Food Production

One of the most promising prospects of agricultural mechanisation is the potential to boost food
production significantly. Mechanised farming allows large areas of land to be cultivated within
a shorter time, enabling the production of more food to meet the demands of a growing
population. Tractors, planters, and harvesters increase the speed, accuracy, and efficiency of
farm operations, reducing labour input while improving output. This is particularly important in

Nigeria, where food demand is rising due to population growth.

2. Enhanced Employment Opportunities in Agri-Tech

Although mechanisation may reduce the need for manual labour on the farm, it opens up new
employment opportunities in the agricultural technology sector. Skilled workers are needed
to operate, maintain, and repair machines. Furthermore, the development of local manufacturing
and assembly plants for agricultural machinery can create jobs for engineers, technicians,
marketers, and logistics personnel. Training centres for machine operators and service
technicians are also in demand. Thus, mechanisation promotes a shift from unskilled farm labour

to skilled technical employment.

3. Expansion of Commercial Agriculture

Mechanisation provides the foundation for large-scale commercial agriculture. It enables farmers
to cultivate extensive land areas and manage them efficiently, making farming a profitable
business venture rather than a mere subsistence activity. With improved access to credit and
government support, more investors are likely to enter the agricultural sector, boosting food
production and rural economic growth. Mechanisation also makes commercial agriculture

attractive to young people, thereby reducing rural-urban migration.

4. Promotion of Agro-Based Industrial Development

As agriculture becomes more mechanised, it increases raw material supply to agro-allied

industries. This in turn encourages industrial growth, particularly in sectors such as food
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processing, textile production, feed manufacturing, and bioenergy. The consistent and high-
quality output from mechanised farms ensures a steady supply of raw materials for these
industries, reducing the need for imports and supporting local economic development.
Mechanisation is therefore a key driver of backward and forward linkages between agriculture

and industry.

5. Improvement in Agricultural Export Potential

Mechanisation enhances the quality, quantity, and reliability of farm produce. This creates the
opportunity for farmers to meet international standards and export requirements, particularly in
products like cocoa, sesame, ginger, palm oil, and grains. By mechanising post-harvest
operations such as grading, sorting, and packaging, agricultural produce can be preserved for
longer periods and presented in marketable conditions. The foreign exchange generated from

export boosts the national economy and supports economic diversification.

6. Advancement in Research and Innovation

The push for agricultural mechanisation fosters scientific research and technological innovation.
Research institutes and universities can develop machines and implements adapted to local
conditions, such as swamp-friendly tractors, energy-efficient threshers, and solar-powered
irrigation systems. Local innovations not only reduce dependence on foreign machinery but also
ensure that technology meets the specific needs of Nigerian farmers. Mechanisation thus

stimulates creativity and progress in agricultural engineering and environmental science.

7. Better Resource Management and Environmental Sustainability

Mechanised farming allows for more precise application of water, fertilisers, and pesticides,
minimising waste and environmental degradation. For example, drip irrigation systems reduce
water use while maintaining soil moisture, and precision agriculture techniques apply inputs only
where and when they are needed. Such practices help conserve natural resources and reduce the
negative impact of farming on the environment. Mechanisation supports conservation tillage,

agroforestry, and climate-smart agriculture practices that promote long-term sustainability.
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8. Government Support and Policy Development

Another promising prospect is the increasing support from government and development
partners. The Nigerian government, through programmes such as the Agricultural
Transformation Agenda (ATA), has promoted the mechanisation of agriculture by providing
subsidies, tractor-hiring schemes, and access to mechanisation service centres. With improved
policies, infrastructure, and credit facilities, farmers can now more easily adopt mechanised
systems. International organisations and private investors are also becoming more interested in

mechanised agriculture as a path to development.

9. Creation of Mechanisation Service Enterprises

With the high cost of owning machinery, there is increasing potential for mechanisation service
providers to offer rental services to small-scale farmers. This business model allows groups of
farmers to share the cost of using equipment without the burden of full ownership. Entrepreneurs
can establish tractor-hiring outfits, harvest services, or mobile processing units. This approach

promotes inclusiveness and widens access to mechanisation across different income levels.

10. Digital Agriculture and Smart Farming

The future of mechanisation includes digital technologies such as GPS mapping, drone
technology, sensors, and automation. These tools help farmers monitor soil health, weather
patterns, and crop growth with great precision. With smartphones and mobile apps, farmers can
access market information, weather forecasts, and technical support. As Nigeria's digital
infrastructure improves, more farmers will benefit from smart farming technologies, making

agriculture more data-driven and efficient.
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WEEK 2: SOURCES OF FARM POWER

SOURCES OF FARM POWER

MANUAL/HUMAN POWER ANIMAL POWER

MECHANICAL/FOSSIL FUEL POWER RENEWABLE ENERGY

Farm power refers to the energy or force required to carry out various agricultural operations
such as land preparation, planting, irrigation, harvesting, processing, and transportation. The
efficiency of agricultural production largely depends on the availability, type, and effectiveness
of farm power. In modern farming systems, several sources of power are utilised, each with its

own peculiar advantages and disadvantages.
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1. Human Power

Human power refers to the physical effort and energy exerted by farm workers in carrying out
agricultural operations such as weeding, planting, harvesting, and carrying loads. Tools used

include cutlasses, hoes, and rakes.

Advantages:

a) Cheap and readily available.
b) Easily controlled and directed.

c¢) Suitable for small-scale farming.

Disadvantages:

a) Low output and efficiency.
b) Prone to fatigue and health risks.

¢) Cannot perform heavy or large-scale tasks.

2. Animal Power

Animal power involves the use of domesticated animals such as oxen, camels, donkeys, and

horses to carry out tasks like ploughing, harrowing, and transporting goods on the farm.

Advantages:

a) Stronger than human power and can do more work.
b) Cheaper than mechanical power.

¢) Useful in areas inaccessible to machines.

Disadvantages:

a) Requires feeding, housing, and veterinary care.

b) Animals may be slow and get tired.
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¢) Cannot work in all weather conditions.

3. Mechanical Power

Mechanical power comes from machines like tractors, harvesters, and rotavators. These

machines operate through internal combustion engines powered by fuel.

Advantages:

a) High efficiency and work rate.
b) Suitable for commercial farming and large fields.

¢) Reduces the drudgery of manual labour.

Disadvantages:

a) Very expensive to purchase and maintain.
b) Requires skilled operation and constant repair.

c¢) Not suitable for rough or uneven terrain.

4. Electrical Power

Electricity is used to operate farm machinery, water pumps, incubators, and lighting systems. It

is common in modernised farms and agro-industrial settings.

Advantages:

a) Clean, noiseless, and efficient.
b) Can power multiple devices simultaneously.

¢) Ideal for automation and controlled environments.

Disadvantages:

a) Limited to areas with electric grid access.
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b) Installation and maintenance are costly.

¢) Risk of electrical accidents and fire hazards.

5. Solar Power

Solar energy is derived from the sun and converted into electricity using solar panels. It is used

to power irrigation systems, dry crops, and run small equipment.

Advantages:

a) Renewable and environmentally friendly.
b) Reduces dependence on fuel and electricity.

¢) Low maintenance after installation.

Disadvantages:

a) High initial cost of solar panels.
b) Output depends on sunlight availability.

c¢) Inefficient during cloudy or rainy days.

6. Wind Power

Wind power involves using wind turbines or windmills to convert wind energy into mechanical

or electrical energy for tasks such as water pumping and electricity generation.

Advantages:

a) Clean and renewable source of energy.
b) Low operating costs once installed.

¢) Useful in off-grid rural areas.

Disadvantages:
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a) Only feasible in windy regions.
b) High cost of installation and maintenance.

¢) Inconsistent power generation depending on wind speed.
7. Water (Hydraulic) Power

Water or hydraulic power is derived from moving water, usually harnessed through dams or

rivers to run water mills or generate electricity for farm use.
Advantages:

a) Steady and reliable power source in wet areas.
b) Suitable for large-scale energy production.

¢) Environmentally friendly if well managed.
Disadvantages:

a) Requires a constant water source.
b) High capital cost for infrastructure.

c) Limited to specific geographic locations.
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WEEK 3: CLASSIFICATION OF CROPS

CLASSICICATION OF CROPS

~

VEGUME

N -
FIBER CROPS BEVERAGE CROPS

Classification Based on Use

This is one of the most common ways to classify crops, grouping them by their purpose or

economic importance.

a. Food Crops
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Food crops are grown primarily for human consumption. They include both staple and
supplementary foods that form the basis of human diets. Examples include rice, maize, yam,
cassava, millet, beans, and groundnut. These crops provide essential nutrients such as

carbohydrates, proteins, and vitamins.

b. Cash Crops

These are crops grown mainly for sale rather than for direct consumption by the farmer. They
serve as raw materials for industries and generate income. Examples include cocoa, oil palm,
cotton, rubber, tobacco, and kola nut. In Nigeria, cash crops are vital for export earnings and

industrial processing.

c. Industrial Crops

Industrial crops are used as raw materials in manufacturing processes. While some are also cash
crops, this classification focuses specifically on their industrial utility. Examples include cotton
(textile industry), sugarcane (sugar and ethanol production), and rubber (tyre and plastic

production).

d. Beverage Crops

These crops are used to produce stimulating and refreshing drinks. Popular examples include
coffee, tea, cocoa, and kola nut. These are economically important as they are often exported and

are consumed globally.

e. Oil Crops

Oil crops produce seeds or fruits that are processed to extract vegetable oil. This oil may be used
for cooking, cosmetics, or industrial purposes. Examples include groundnut, oil palm, coconut,

and soybean.

f. Fibre Crops
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Fibre crops are cultivated for the fibre they produce, which is used in textiles and rope making.

Common examples are cotton (lint fibres), jute, flax, and kenaf.

g. Spices and Condiments

These are crops that add flavour, aroma, or colour to food. Though used in small quantities, they

are vital in culinary practices. Examples include pepper, ginger, garlic, onion, and thyme.

h. Forage and Pasture Crops

These are crops grown specifically to feed livestock. They include grasses and legumes such as
elephant grass, guinea grass, Centrosema, and Stylosanthes. They are rich in nutrients and

support animal health and growth.

Classification Based on Life Cycle

This classification groups crops based on how long they take to complete their life span from

germination to death.

a. Annual Crops

Annual crops complete their life cycle within one growing season, typically within one year.
They germinate, grow, flower, produce seeds, and die all within this period. Examples include
maize, beans, groundnut, and cucumber. They are common in most cropping systems due to their

fast growth.

b. Biennial Crops

Biennial crops take two years to complete their life cycle. In the first year, they grow
vegetatively (roots, stems, and leaves), and in the second year, they flower, produce seeds, and

die. Examples include carrot, onion, and cabbage.

c. Perennial Crops
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Perennial crops live for more than two years. They continue to grow and produce every season
after planting without needing replanting. Examples include cocoa, oil palm, mango, orange, and

guava. These crops are suitable for plantations and long-term agricultural investment.

Classification Based on Botanical (Morphological) Features

This groups crops based on the plant's external features, especially the part of the plant used or

harvested.

a. Cereal Crops

Cereals are grasses grown for their edible grains. They are rich in carbohydrates and form the

staple food of many populations. Examples include maize, rice, millet, wheat, and sorghum.

b. Leguminous Crops

Legumes belong to the family Leguminosae. They are valued for their ability to fix atmospheric
nitrogen through symbiosis with Rhizobium bacteria. Examples include cowpea, groundnut,

soybean, and pigeon pea. They are rich in protein.

c. Root and Tuber Crops

These are crops that store food in their underground parts — roots or tubers. Examples include
yam, cassava, cocoyam, and sweet potato. They are high in carbohydrates and serve as staple

foods in many regions.

d. Fruit Crops

Fruit crops bear fleshy, edible fruits. They are rich in vitamins and minerals. Examples include

banana, orange, mango, pineapple, and pawpaw.

e. Vegetable Crops

121




These crops are grown for their edible leaves, stems, or flowers. They include fluted pumpkin
(ugu), amaranth (green), okra, spinach, and lettuce. They provide essential vitamins, minerals,

and fibres.

Classification Based on Environmental Adaptation

Crops can also be grouped based on the type of environment they thrive in.

a. Arable (Upland) Crops

These crops are cultivated on dry, well-drained soils. They do not require flooding. Examples

include maize, yam, groundnut, and sorghum.

b. Swamp (Lowland) Crops

Swamp crops are grown in waterlogged or wetland areas. They require or tolerate standing water

during their growing period. Examples include rice and sugarcane.

Classification Based on Method of Cultivation

This relates to how crops are planted or managed on the farm.

a. Sole Cropping

This involves growing a single type of crop on a piece of land at a time. For example, planting

only maize on a plot of land.

b. Mixed Cropping

This is the practice of growing two or more crops on the same piece of land simultaneously. For

example, maize and melon. It helps to maximise space and reduce the risk of total crop failure.

c. Monocropping
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Monocropping refers to growing the same crop on the same land repeatedly season after season.
While it can simplify farming, it may lead to soil depletion and pest buildup. Example;

Continuously planting maize on the same plot year after year.
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WEEK 4: HUSBANDRY OF SELECTED CROPS

"3 HUSBANDARY OF SELECTED CROPS

CORN

-

TOMATOES

Husbandry refers to the care, cultivation, and breeding of crops. It includes all farm practices
involved in growing crops successfully—from land preparation to planting, fertiliser application,

pest control, harvesting, and storage.

1. Maize (Zea mays)

124




Type: Cereal crop

Use: Human food, livestock feed, and industrial raw material

il.

iii.

iv.

V1.

Vil.

Land Preparation: Clear land of weeds and stumps. Plough and harrow the soil to form
ridges or beds.

Planting: Use viable maize seeds. Spacing is 75 cm between rows and 25 cm within
rows. Two seeds per hole at a depth of 3-5 cm.

Weeding: Start 2—3 weeks after planting. Can be manual or chemical.

Fertiliser: Apply NPK 15:15:15 at 200 kg/ha, preferably two weeks after planting.

Pest & Disease Control: Use resistant varieties or appropriate insecticides against stem
borers and armyworms.

Harvesting: After 90—120 days, when cobs are dry and kernels are hard.

Storage: Shell and store in clean, dry bags or silos to prevent spoilage.

2. Cassava (Manihot esculenta)

Type: Root crop

Use: Human food (gari, fufu), starch production

ii.
iii.

iv.

VI.

Vil.

Land Preparation: Clear and till land; form ridges for planting.

Planting: Use 20-25 cm stem cuttings. Plant slanting or vertically at 1 m x 1 m spacing.
Weeding: Weed 2-3 times, especially in the first 3 months.

Fertiliser: Apply NPK 15:15:15 (around 400 kg/ha) or organic compost.

Pest & Disease Control: Mealybug and mosaic virus controlled using resistant varieties
and biological methods.

Harvesting: 9-15 months after planting, use hoe or hands to uproot tubers.

Storage: Tubers deteriorate quickly; process into gari, flour, etc., or store in soil pits.

3. Yam (Dioscorea spp.)
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Type: Tuber crop

Use: Staple food

ii.
iil.

iv.

VI.

Vil.

Land Preparation: Clear land, make mounds or heaps.

Planting: Use yam setts with buds. Spacing is about 1 m x 1 m.
Weeding: Weed regularly during early growth stages.

Fertiliser: Apply well-rotted manure or NPK to enhance tuber size.
Staking: Support vines with sticks to promote healthy growth.
Harvesting: 610 months after planting, using hoes or diggers.

Storage: Store in ventilated yam barns to avoid rot.

4. Rice (Oryza sativa)

Type: Cereal crop

Use: Staple food in many Nigerian homes

il.
iil.

iv.

vi.

Vil.

Land Preparation: Wetland areas are puddled. Fields levelled for even water
distribution.

Planting: Transplant seedlings raised in a nursery or sow directly in rows.

Weeding: Weeds are removed manually or chemically.

Fertiliser: Urea and NPK applied based on soil tests.

Pest & Disease Control: Control rice blast and stem borers using fungicides and good
hygiene.

Harvesting: Done when panicles turn golden brown. Thresh and dry immediately.

Storage: Store in jute bags or silos to preserve quality.
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WEEK 6: PASTURE AND FORAGE CROPS

PASTURE AND FORAGE CROPS

PASTURE CROPS FORAGE CROPS

GRAZED DIRECTLY
/_ BY LIVESTOCK

HARVSTED &
STORED AS

5 HAY/SILAGE

o

NUTRITION FOR LIVESTOCK

Pasture and forage crops are plants cultivated or naturally growing to serve as food for grazing
animals such as cattle, sheep, and goats. These crops are essential in livestock production as they

provide bulk of the diet consumed by ruminant animals.

Pasture refers to a piece of land covered with grass or herbage suitable for the grazing of
livestock. It can be either natural (arising without deliberate planting) or artificial (deliberately

planted and managed).

Forage crops, on the other hand, include a wide range of plants cultivated specifically to be used

as animal feed. These plants may be given directly to animals as fresh fodder (green feed), or
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preserved in the form of hay or silage. Forage crops include grasses, legumes, and some browse

plants.

Pasture and forage crops play a vital role in the animal husbandry sector by ensuring a
sustainable and nutritious food source for livestock, thereby reducing dependence on

manufactured feed.

Types of Pasture

Pastures are broadly categorised into two major types:

a. Natural Pasture (Rangeland):

Natural pasture is a vegetation cover that occurs without deliberate planting. It is composed
mainly of indigenous grasses and legumes and is usually found in areas where the climatic and

soil conditions support the natural growth of grassland vegetation.

Natural pastures are extensive and can support free-range grazing. However, their productivity is
often low due to poor management, overgrazing, and seasonal changes. Examples of grasses in
natural pastures in Nigeria include spear grass (Imperata cylindrica) and bahama grass (Cynodon

dactylon).

b. Artificial Pasture (Improved Pasture):

Artificial pastures are deliberately established by sowing selected grasses and legumes with high
nutritional value and adaptability to a given environment. These pastures are better managed and

more productive than natural pastures.
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Improved pastures are usually fertilised, weeded, and sometimes irrigated to enhance their
productivity. They may be enclosed to control grazing intensity and ensure regrowth. Examples
include elephant grass (Pennisetum purpureum), guinea grass (Panicum maximum), and stylo

(Stylosanthes spp.).

Common Grasses and Legumes Used in Pasture

a. Grasses:

These are monocotyledonous plants that dominate pastures and provide bulk roughage for

grazing animals. The following are commonly used pasture grasses in Nigeria:

a) Guinea Grass (Panicum maximum): A tall, perennial grass with high nutritive value
and good palatability for animals.

b) Elephant Grass (Pennisetum purpureum): A robust grass with broad leaves, widely
cultivated due to its high yield.

c) Bahama Grass (Cynodon dactylon): A drought-tolerant grass with rapid growth and
good ground coverage.

d) Spear Grass (Imperata cylindrica): Common in wild pastures but of lower quality.

e) Carpet Grass (Axonopus compressus): A low-growing grass ideal for erosion control

and light grazing.

b. Legumes:

These are dicotyledonous plants known for their ability to fix atmospheric nitrogen through
symbiotic relationships with Rhizobium bacteria. They improve soil fertility and provide protein-

rich feed for animals.

Common pasture legumes include:

a) Centrosema (Centrosema pubescens): A creeping legume that covers the ground and
suppresses weeds.
b) Stylo (Stylosanthes spp.): A drought-resistant legume with high protein content.

¢) Calopogonium (Calopogonium mucunoides): A fast-growing cover legume.
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d) Pueraria (Pueraria phaseoloides): Also known as tropical kudzu, suitable for shaded and
wet environments.
e) Lablab (Lablab purpureus): A versatile legume grown as forage, green manure, and

COover Crop.

Establishment of Pasture

Establishing pasture involves several steps to ensure the successful growth and maintenance of

forage crops. These steps include:

a. Site Selection:

The chosen land should have fertile soil, moderate to good drainage, and easy accessibility. It

should be free from persistent weeds and pests.

b. Land Preparation:

This involves clearing the land of stumps, stones, and other debris. Ploughing, harrowing, and

ridging may be carried out to ensure a fine tilth and good seed-to-soil contact.

c. Selection of Species:

Depending on the soil type, rainfall pattern, and intended livestock, suitable grasses and legumes
are selected. A mixture of grass and legumes is often recommended to enhance feed quality and

soil improvement.

d. Planting Methods:

Pasture crops may be planted through:

o Seeding: Direct sowing of seeds on the prepared land.

e Vegetative Propagation: Using stem cuttings or splits (e.g., elephant grass).

Seeds may be broadcast or planted in rows, and appropriate spacing must be observed.

130




e. Fertilisation:

Organic manure or chemical fertilisers (especially phosphorus for legumes and nitrogen for

grasses) are applied to boost growth and nutrient content.

f. Weeding and Maintenance:

Timely weeding prevents competition for nutrients and light. Fencing may be necessary to

control animal movement and prevent overgrazing.

Management Practices in Pasture

Proper management practices are essential to ensure continuous and high-quality forage

production. These include:

a. Rotational Grazing:

Animals are moved from one paddock to another to allow grazed pastures to recover. This

practice prevents overgrazing and ensures uniform growth.

b. Controlled Stocking:

This refers to the regulation of the number of animals grazing a given area. Overstocking can

lead to degradation, while understocking can waste forage.

¢. Mowing and Slashing:

Tall or overgrown pastures are cut to stimulate new growth and maintain palatability.

d. Fertiliser Application:

Periodic application of fertiliser helps replenish lost soil nutrients and sustain pasture vigour.

e. Reseeding and Overseeding:
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Areas where grasses or legumes have failed can be reseeded, while overseeding introduces new

species or improves existing ones.

Preservation of Forage

Preservation ensures that excess forage produced in the rainy season is stored for use in the dry

season. The main methods include:

a. Hay Making:

This involves cutting forage crops, drying them under the sun until the moisture content is
reduced to safe levels, and then storing in bales. Hay maintains much of its nutritional content if

dried and stored properly.

b. Silage Making:

Silage is made by fermenting green forage crops in airtight conditions (e.g., silos, pits, or plastic
bags). The forage is compacted to exclude air and allowed to ferment. This method retains higher

nutrient content compared to hay.

Preservation reduces feed shortages, improves feed security during dry seasons, and supports

higher productivity in livestock.

Importance of Pasture and Forage Crops

The significance of pasture and forage crops in agricultural production cannot be

overemphasised. Their benefits include:

a) Provision of Feed: They serve as the main source of nutrients for grazing animals.

b) Cost Reduction: Use of pasture reduces the cost of feeding livestock compared to
commercial feed.

¢) Soil Improvement: Leguminous forages fix nitrogen and improve soil fertility.

d) Erosion Control: Groundcover reduces the impact of raindrops and runoff.
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Employment Opportunities: Forage cultivation and management create jobs in
agribusiness.
Environmental Sustainability: Pastures play a role in carbon sequestration and

biodiversity conservation.

Evaluation Questions

AN

Define pasture and forage crops.

Differentiate between natural and artificial pasture.

List five common pasture grasses and five pasture legumes.
Explain five steps involved in the establishment of pasture.
Describe two methods of forage preservation.

Discuss three importance of pasture and forage crops in livestock farming.
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WEEK 8: PLANT NUTRIENTS AND NUTRIENT CYCLE

PLANT NUTRIENTS & THE NUTRIENT CYCLE
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Plant Nutrients

Plant nutrients are essential chemical elements required by plants for normal growth,

development, and reproduction. These nutrients are absorbed from the soil, water, and air, and

play specific physiological and biochemical roles within the plant.
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Plants, like animals, need a balanced diet of nutrients to carry out life processes such as
photosynthesis, respiration, protein synthesis, and cell division. Deficiency of any essential

nutrient often results in poor plant performance, abnormal development, and low crop yield.

Classification of Plant Nutrients

Plant nutrients are classified based on the amount required by plants and their function in plant

physiology. There are two main categories:

a. Macronutrients

These are nutrients required by plants in large quantities. They are further divided into:

i. Primary Macronutrients:

1. Nitrogen (N): Essential for vegetative growth, protein synthesis, and chlorophyll
formation. Deficiency causes yellowing (chlorosis) of older leaves and stunted growth.

2. Phosphorus (P): Important for energy transfer (ATP), root development, and flowering.
Deficiency results in poor root growth and purplish leaves.

3. Potassium (K): Regulates water uptake, enzyme activation, and disease resistance.

Deficiency causes leaf scorching and weak stems.

ii. Secondary Macronutrients:

1. Calcium (Ca): Strengthens cell walls, aids in root and leaf development. Deficiency
leads to weak roots and blossom-end rot in fruits.

2. Magnesium (Mg): Central component of chlorophyll and involved in enzyme activation.
Deficiency causes interveinal chlorosis.

3. Sulphur (S): Vital for amino acid formation and chlorophyll synthesis. Deficiency leads

to yellowing of young leaves.

b. Micronutrients (Trace Elements)

These are required in small amounts, but are still vital for plant metabolism. They include:
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a) Iron (Fe): Involved in chlorophyll formation and respiration.

b) Manganese (Mn): Activates enzymes and aids in nitrogen assimilation.
¢) Zinc (Zn): Required for hormone production and enzyme systems.

d) Copper (Cu): Important for photosynthesis and lignin synthesis.

e) Boron (B): Aids in cell wall formation and reproductive development.
f) Molybdenum (Mo): Crucial for nitrogen fixation in legumes.

g) Chlorine (Cl): Helps in osmosis and ionic balance.

Sources of Plant Nutrients

Plant nutrients are obtained from various sources:

a. Soil Minerals:

Weathering of parent rocks releases mineral elements such as potassium, calcium, and

magnesium into the soil.

b. Organic Matter (Humus):

Decaying plant and animal remains decompose to release nutrients like nitrogen, phosphorus,

and sulphur.

c. Inorganic Fertilisers:

Artificially manufactured fertilisers supply specific nutrients in concentrated forms, such as NPK

fertiliser (Nitrogen-Phosphorus-Potassium).
d. Atmospheric Gases:

Carbon dioxide (COz) and nitrogen (N:) in the air are important nutrient sources. Plants absorb

CO: during photosynthesis, while nitrogen is fixed by bacteria.

e. Biological Fixation:
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Symbiotic bacteria like Rhizobium in legume root nodules convert atmospheric nitrogen into a

form usable by plants.

4. Functions of Plant Nutrients

Each plant nutrient performs specific functions that are essential for plant survival. The

following are key functions of selected nutrients:

a)
b)
c)
d)
e)
f)
g)

Nitrogen: Promotes rapid growth, dark green colour, and high protein content.
Phosphorus: Enhances root formation, seed development, and early maturity.
Potassium: Strengthens plant resistance against pests and drought.

Calcium: Improves fruit quality and supports cell division.

Magnesium: Facilitates photosynthesis through its role in chlorophyll.

Sulphur: Aids in the synthesis of amino acids and proteins.

Micronutrients: Serve as enzyme co-factors and are involved in oxidation-reduction

reactions.

Deficiency Symptoms of Plant Nutrients

When a plant lacks adequate amounts of specific nutrients, it exhibits visible symptoms. These

may include:

Nutrient Deficiency Symptoms

Nitrogen Yellowing of older leaves, stunted growth

Phosphorus Purplish colouration of leaves, poor root development
Potassium Leaf scorching, poor fruit quality

Magnesium Interveinal chlorosis (yellowing between veins)

Iron Yellowing of young leaves

Calcium Deformed or rotting fruits, poor root tips

Prompt identification and correction of these deficiencies through fertiliser application or soil

amendment are vital to healthy crop production.
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Nutrient Cycle in Nature

The nutrient cycle refers to the continuous movement and exchange of essential elements among
soil, plants, animals, and the atmosphere. These cycles ensure the sustainability of soil fertility

and ecosystem productivity.
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The major nutrient cycles include:

a. Nitrogen Cycle
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THE NITRIOGEN CYCLE

KEY PROCESSES & TRANSFORMATIONS
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This involves the transformation of nitrogen from one form to another in the environment. The

key processes include:

a) Nitrogen Fixation: Atmospheric nitrogen is converted into ammonia by lightning or
nitrogen-fixing bacteria (e.g., Rhizobium).

b) Nitrification: Ammonia is converted to nitrites and then to nitrates by nitrifying bacteria.

c) Assimilation: Plants absorb nitrates from the soil to form proteins.

d) Ammonification: Dead organisms and waste are decomposed to release ammonia.

e) Denitrification: Denitrifying bacteria convert nitrates back to nitrogen gas, completing

the cycle.

b. Carbon Cycle
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THE CARBON CYCLE

KEY PROCESSES & RESERVOIRS

ATMOSPHERE

PHOTOSTYNESIS

& RESPIRATION
Mk bo SIS
/, PLANTS & BIOMASS \
DEAD ORGANISMS G0, IN
DEAD oRGAIss ., & WASTE ATMOSHORE co, HYDOSHERE
shaE A~ - I:' £0, EXCHANGE
SOIL & DECOPOSERS 02
MARINE LIFE co,
& SEDMENTS
w OCEAN
o [ SURFACE
x> i

FOSSIL FUEL SEDEMOPATION —> SEDIENTATION

FORMATION -
FOSSIL FUELS
(COAL, OIL, GAS) 4?

>

INDUSTRIAL EMISSIONS

FolERs 4BURNIG

This cycle maintains the balance of carbon in the ecosystem:

a) Photosynthesis: Plants use CO: from the atmosphere to produce carbohydrates.
b) Respiration: Plants and animals release CO: during respiration.
¢) Decomposition: Organic matter decays and releases COx.

d) Combustion: Burning of organic materials releases CO- into the atmosphere.

c. Phosphorus Cycle

Unlike nitrogen and carbon, phosphorus does not cycle through the atmosphere. It follows this

route:

a) Weathering: Rocks release phosphate ions into the soil.
b) Absorption: Plants absorb phosphates to make DNA, ATP, and cell membranes.
c) Decomposition: Animal waste and dead organisms return phosphorus to the soil.

d) Sedimentation: Excess phosphorus settles in water bodies and forms rocks over time.
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Methods of Nutrient Supplementation

Farmers can boost soil fertility and plant nutrition through various practices:

a. Application of Organic Manure:

Includes compost, green manure, and animal dung, which release nutrients slowly and improve

soil structure.

b. Use of Inorganic Fertilisers:

Chemical fertilisers such as urea, NPK, and superphosphate provide targeted nutrient supply.

c. Crop Rotation and Intercropping:

These practices enhance nutrient recycling and reduce nutrient depletion.

d. Mulching:

Protects the soil surface and adds organic matter as it decomposes.

e. Liming:

Application of lime (CaCO:s) helps to neutralise acidic soils and enhances nutrient availability.

Importance of Understanding Plant Nutrition and Nutrient Cycling

a) Ensures balanced fertilisation and prevents nutrient waste.
b) Increases crop yield and quality.

c) Promotes sustainable agriculture and environmental health.
d) Helps in soil conservation and erosion control.

e) Supports integrated nutrient management practices.
Evaluation Questions

1. Define plant nutrients and classify them with examples.
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Differentiate between macronutrients and micronutrients.

List five functions of essential plant nutrients.

Explain the nitrogen cycle using a labelled diagram.

State four symptoms of nitrogen and phosphorus deficiency in crops.
Describe three natural sources of plant nutrients.

Discuss how the phosphorus cycle differs from the nitrogen cycle.

142




WEEK 9: IRRIGATION

IRRIGATION SYSTEMS
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Irrigation

Irrigation refers to the artificial application of water to soil or land for the purpose of assisting

crop growth and maintaining landscape vegetation, especially during periods of inadequate

rainfall. It is an essential component of modern agriculture, particularly in arid and semi-arid

regions, where natural precipitation is insufficient to meet the water requirements of crops.
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The practice of irrigation enhances food security by allowing continuous farming, ensures higher
crop yields, and contributes to soil moisture regulation. Proper irrigation practices are necessary

for sustainable agricultural development.

Importance of Irrigation in Agriculture

Irrigation plays a significant role in agricultural productivity and food supply. Its importance

includes:

a. Supplementing Inadequate Rainfall

In areas with low or irregular rainfall, irrigation provides a reliable water source, ensuring that

crops receive water when they need it most.

b. Facilitating Multiple Cropping

With irrigation, farmers can grow more than one crop in a year, thereby increasing agricultural

output and income.

c. Enhancing Crop Yield and Quality

Adequate and timely irrigation improves plant health, growth rate, and ultimately, the quality and
quantity of the harvest.

d. Improving Soil Fertility

Irrigation helps maintain the right moisture level in the soil, promoting microbial activity and

nutrient availability.

e. Controlling Microclimate

In controlled environments such as greenhouses, irrigation helps regulate temperature and

humidity.
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f. Assisting in the Application of Fertilisers and Pesticides

Some irrigation systems, such as drip or sprinkler systems, can be used to apply soluble

fertilisers and pesticides uniformly.

Sources of Irrigation Water

The water used for irrigation may come from a variety of sources:

L

IL.

III.

Iv.

Surface Water: Rivers, lakes, streams, ponds, and dams.
Groundwater: Wells, boreholes, and springs.
Rainwater Harvesting: Collected and stored rainwater used for irrigation.

Treated Wastewater: Recycled water from domestic or industrial processes.

Each source must be assessed for quality, quantity, and environmental impact before being used

for agricultural purposes.

Types of Irrigation Systems

Several types of irrigation methods exist, each suited to different crops, soil types, topography,

and water availability. The major types include:

a. Surface Irrigation

This is the oldest and most common method, where water flows over the soil surface by gravity.

It includes:

L

IL.

III.

Furrow Irrigation: Water is directed into shallow trenches (furrows) between crop rows.
Basin Irrigation: Water is allowed to flood level fields surrounded by dikes.

Border Strip Irrigation: Water flows down strips of land separated by borders.
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Advantages:

e Simple and cheap to operate

o Suitable for row crops like maize and sugarcane
Disadvantages:

e High water wastage

e Risk of soil erosion and waterlogging

b. Sprinkler Irrigation
Water is pumped through pipes and sprayed into the air through sprinklers, simulating rainfall.
Advantages:

o Suitable for all soil types
e Helps in applying fertilisers and pesticides

e Reduces labour cost
Disadvantages:

o Expensive to install
e Inefficient in windy conditions

e High energy requirement

¢. Drip (Trickle) Irrigation

Water is delivered directly to the root zone of each plant through a network of valves, pipes, and

emitters.

Advantages:
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o Saves water and nutrients
e Minimises weed growth
e Reduces evaporation losses

e Ideal for orchard and vegetable crops
Disadvantages:

e Costly to set up
o Clogging of emitters may occur

e Requires regular maintenance

d. Subsurface Irrigation

Water is applied below the soil surface using perforated pipes. It keeps the root zone moist while

the soil surface remains dry.
Advantages:

o Efficient use of water
e Prevents waterlogging and soil erosion

e Reduces disease incidence in plants
Disadvantages:

e High installation cost

o Difficult to monitor and maintain

e. Manual Irrigation

This involves the use of watering cans, buckets, or hosepipes to apply water directly to the base

of plants.
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Advantages:

e Suitable for small gardens or nurseries

e Low cost and easy to manage

Disadvantages:

e Labour-intensive

e Not suitable for large-scale farming

Factors to Consider When Choosing an Irrigation Method

Choosing the appropriate irrigation method depends on the following factors:

i.  Type of crop: Some crops require specific methods (e.g., rice prefers flooded fields).
ii.  Seil type: Sandy soils require frequent, small amounts of water; clay soils retain water
longer.
iii. ~ Topography: Steep land is better suited for sprinkler or drip irrigation.
iv.  Water availability: Quantity and quality of water determine the irrigation method.
v.  Cost and maintenance: Installation and upkeep costs vary by system.

vi.  Labour availability: Some systems are more labour-intensive than others.

6. Problems Associated with Irrigation

Despite its benefits, irrigation can cause several problems if not managed properly:

a. Waterlogging:

Over-irrigation causes excess water to saturate the soil, displacing air and harming plant roots.

b. Salinisation:

In poorly drained areas, salt accumulates in the soil due to evaporation, reducing soil fertility.

¢. Soil Erosion:
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Improper surface irrigation may wash away topsoil, leading to land degradation.
d. High Installation and Maintenance Costs:

Modern systems like sprinkler and drip irrigation require significant capital and technical

expertise.

e. Conflict Over Water Use:

In areas where water is scarce, irrigation may lead to disputes among farmers or between

communities.

Maintenance of Irrigation Systems

To ensure the efficient functioning of irrigation systems, regular maintenance is essential. This

includes:

a) Cleaning blocked pipes and emitters

b) Repairing leaks and damaged components

¢) Monitoring pressure and flow rate

d) Ensuring pumps and engines are functioning correctly

e) Checking for signs of disease and pest infestation due to excess moisture
Importance of Efficient Irrigation Management

Efficient irrigation management is key to maximising the benefits of irrigation while minimising
its negative effects. Proper scheduling, monitoring, and adoption of water-saving technologies

are necessary for sustainable agricultural productivity.

Evaluation Questions

Define irrigation and explain its importance in agriculture.
List and describe four types of irrigation systems.

What are three factors to consider when choosing an irrigation method?

b=

Mention three problems that may result from improper irrigation.
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Compare sprinkler irrigation and drip irrigation with two advantages and disadvantages
each.
Describe surface irrigation and state two crops suitable for this method.

State two sources of irrigation water and explain their suitability.
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WEEK 10: DRAINAGE

AGRICULTURAL DRAINAGE

PROBLEM: SOLUTION:
WATERLOGGED SOIL IMPROVED DRAINAGE

Drainage in Agriculture

In agriculture, drainage refers to the removal of excess water from the soil surface or root zone
to create favourable conditions for crop and livestock production. While water is vital for plant
growth, too much water—especially when stagnant or waterlogged—can be harmful. Poorly

drained soils are often unproductive due to oxygen deficiency in the root zone, poor microbial
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activity, and susceptibility to diseases. Thus, effective drainage ensures good soil aeration,

enhances root development, and improves agricultural productivity.

Drainage is crucial, particularly in areas with high rainfall, flat terrain, or heavy clay soils where

water tends to accumulate easily.

Importance of Drainage in Agriculture

Drainage plays a critical role in maintaining healthy agricultural systems. The key importance

includes:

a. Prevention of Waterlogging

Waterlogging occurs when excess water saturates the soil, preventing air from reaching plant

roots. Drainage prevents this by maintaining a balance between air and water in the soil.

b. Improvement of Soil Aeration

Proper drainage creates air spaces in the soil, allowing oxygen to reach plant roots and beneficial

microorganisms to thrive.

¢. Enhancement of Root Development

Roots require air and a moderately moist environment. Proper drainage encourages deep and

healthy root systems that support better nutrient and water uptake.

d. Increase in Crop Yield

Well-drained soils support vigorous crop growth and reduce the risk of diseases associated with

excessive moisture, leading to higher yields.
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e. Facilitation of Timely Farm Operations

Drainage allows farmers to access their fields sooner after rainfall for planting, fertilizing, or

harvesting.

[. Prevention of Soil Salinity and Alkalinity

In low-lying or coastal regions, poor drainage can lead to salt accumulation, which harms crop

health. Proper drainage helps flush out salts from the soil.

g. Control of Soil Erosion

Well-structured drainage systems channel water flow, reducing surface runoff and the associated

risk of erosion.

Types of Drainage

Drainage can be broadly divided into two categories: natural and artificial.

A. Natural Drainage

This is the movement of excess water away from an area through the natural slope of the land. It

occurs without human intervention and depends largely on the topography and soil properties.

B. Artificial Drainage

This refers to the deliberate construction or installation of systems to remove excess water from

farmland. It becomes necessary where natural drainage is inadequate.

Methods of Artificial Drainage

Several artificial drainage systems are employed based on soil type, water table, land use, and

rainfall conditions. The main types include:
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a. Surface Drainage

This method involves the removal of water that collects on the surface of the soil. It is achieved

using:

a) Shallow ditches or open drains: Small channels constructed to direct surface water
away from fields.

b) Land grading or shaping: The land surface is leveled or sloped to facilitate runoff.

¢) Ridge and furrow system: Ridges are raised for planting while water drains off into the

furrows.
Best suited for: Soils with low infiltration rates or in areas with high rainfall.
b. Subsurface (Underground) Drainage

This method removes water from the root zone through underground pipes or channels. Two

main approaches are:

a) Tile drainage: Porous pipes (clay or plastic) are buried below the surface to collect and

carry away groundwater.

b) French drains: Trenches filled with gravel and perforated pipes to intercept and redirect

water.
Best suited for: Heavy or compacted soils with poor natural permeability.
c. Vertical Drainage

This method involves digging wells or boreholes and pumping out groundwater. It helps lower

the water table in areas where it is too high.

Used in: Areas with saline water tables or for reclamation of waterlogged land.
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d. Mole Drainage

This is a form of temporary subsurface drainage where narrow, unlined channels are created in

clay soils using a mole plough. These channels allow water to flow through the soil and drain out.

Common in: Heavy clay soils; relatively low-cost but short-lived.

Factors to Consider Before Installing a Drainage System

When planning for drainage, the following factors must be considered:

a) Topography: The slope and shape of the land determine how water flows and
accumulates.

b) Soil Type: Sandy soils drain quickly, while clay soils retain water and need more
drainage attention.

c) Water Table Level: A high water table may require subsurface or vertical drainage.

d) Rainfall Pattern: Areas with frequent heavy rainfall need more elaborate drainage.

e) Crop Requirements: Some crops like rice tolerate more water, while others like cassava
need dry conditions.

f) Cost and Maintenance: The system should be cost-effective and easy to manage for the

farmer.

Problems Arising from Poor Drainage

Poorly drained land presents multiple agricultural challenges:

a. Waterlogging

Roots are deprived of oxygen, leading to stunted growth, root rot, and reduced productivity.

b. Soil Erosion

Uncontrolled water runoff can carry away topsoil, depleting nutrients and reducing land fertility.
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¢. Increased Disease Incidence

Excess moisture encourages fungal and bacterial infections that affect crops and livestock.

d. Salt Accumulation

Inadequate drainage can lead to salinity and alkalinity problems, especially in arid and semi-arid

arcas.

e. Delayed Farm Activities

Soggy or flooded fields delay ploughing, planting, and harvesting.

Maintenance of Drainage Systems

To ensure long-term effectiveness, regular maintenance of drainage systems is essential. This

includes:

a) Clearing debris from open ditches

b) Repairing or replacing damaged pipes
¢) Reshaping eroded channels

d) Controlling weed growth in drains

e) Monitoring water levels and flow direction

Evaluation Questions

What is drainage in agriculture?
Mention four types of artificial drainage systems.
Why is drainage important in farming activities?

Differentiate between surface and subsurface drainage.

A o

List and explain three problems caused by poor drainage.
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6. What is mole drainage and when is it most appropriate?
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WEEK 11: AGRICULTURAL POLLUTION

AGRICULTURAL POLLUTION

WATER POLLUTION SOIL DEGRADATION

\
AIR POLLUTION WASTE ACCUMLATION

Agricultural Pollution

Agricultural pollution refers to the harmful effects of farming activities on the environment.
These effects result from the improper use of chemicals, poor waste disposal, and unsustainable
farming practices. When substances like pesticides, fertilisers, animal wastes, and other
pollutants enter the air, water, and soil, they can harm plants, animals, humans, and ecosystems.

Agricultural pollution is a major concern in both rural and urban farming systems.
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2. Causes of Agricultural Pollution

a. Excessive Use of Fertilisers

When farmers use too much chemical fertiliser, the excess is washed away by rain into rivers and

groundwater. This leads to pollution of water bodies, affecting fish and other aquatic life.

b. Pesticides and Herbicides

These chemicals are used to kill pests and weeds, but they can remain in the soil and water for a

long time, harming non-target organisms, including beneficial insects and humans.

c. Animal Wastes

Waste from poultry, pigs, and cattle—such as dung and urine—can pollute rivers and soils if not

properly managed.

d. Poor Disposal of Agricultural Waste

Waste from packaging, old chemicals, and plastic containers left on farms can pollute the land

and pose health risks.

e. Oil and Chemical Spills

Leakage of oil from machinery or accidental spillage of farm chemicals can contaminate soil and

water, reducing their usefulness.

f. Erosion and Sediment Runoff

Soil erosion caused by overgrazing and poor tillage leads to the washing away of soil and

pollutants into nearby water bodies.
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8. Use of Contaminated Irrigation Water

Using polluted water for irrigation can introduce harmful chemicals and microbes to crops and

soil.

3. Types of Agricultural Pollution

Agricultural pollution can affect the air, water, and soil:

a. Soil Pollution

Occurs when chemicals or waste materials accumulate in the soil, reducing its fertility and

harming microorganisms.

b. Water Pollution

Happens when fertilisers, pesticides, or animal waste enter rivers, streams, and groundwater,

making them unsafe for humans and aquatic life.
c. Air Pollution

Spraying of chemicals and burning of crop residues can release harmful gases, affecting air

quality and health.

4. Effects of Agricultural Pollution

a. Reduction in Soil Fertility

Chemicals can destroy soil organisms and reduce the natural fertility of the land over time.

b. Contamination of Food

Crops grown with polluted water or on polluted land may carry harmful substances, making

them unsafe to eat.
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¢. Harm to Aquatic Life

Polluted water kills fish and disrupts the balance of aquatic ecosystems.

d. Health Hazards

Farmers and consumers may suffer illnesses from exposure to harmful chemicals in food, water,

or the environment.

e. Airborne Diseases and Breathing Problems

Spraying chemicals and burning waste can lead to air pollution, which may cause breathing

problems and allergies.

f- Eutrophication

Excess nutrients in water bodies from fertilisers lead to overgrowth of algae, which depletes

oxygen in water and kills fish.

5. Control and Prevention of Agricultural Pollution

a. Proper Use of Fertilisers and Pesticides

Farmers should apply only the right amounts at the right time to reduce waste and runoff.

b. Use of Organic Manures

Instead of chemical fertilisers, farmers can use compost or animal dung, which are safer for the

environment.

c. Integrated Pest Management (IPM)

This approach reduces pesticide use by combining biological, cultural, and mechanical methods

to control pests.
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d. Proper Waste Disposal

Plastic containers and chemical waste should be disposed of properly, not left on farms or

dumped in water.

e. Soil Conservation Practices

Practices like crop rotation, cover cropping, and contour farming reduce erosion and pollution.

f. Use of Clean Irrigation Water

Farmers should ensure that the water used for irrigation is free from industrial or domestic waste.

8. Training and Education

Farmers should be educated on safe and sustainable farming methods to reduce pollution.

Evaluation Questions

What is agricultural pollution?

Mention three causes of agricultural pollution.
Explain how animal waste can lead to pollution.
What are two types of agricultural pollution?

List four effects of agricultural pollution.

AN

Suggest four ways of controlling agricultural pollution.
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