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Series 1: Origin, Distribution, and Environmental Requirements of
Arable Crops

Part 1.1 Origin of Arable Crops
1.1.1 Historical background of arable crops
1.1.2 Centres of origin and domestication
1.1.3 Global and Nigerian perspectives on crop origin
Part 1.2 Distribution of Arable Crops
1.2.1 Global distribution patterns
1.2.2 Regional distribution in Nigeria
1.2.3 Factors influencing distribution
Part 1.3 Soil Requirements of Arable Crops
1.3.1 Soil types suitable for cereals, legumes, and root crops
1.3.2 Soil fertility and management practices
1.3.3 Constraints related to soil conditions
Part 1.4 Climatic Requirements of Arable Crops
1.4.1 Temperature needs of major crop groups
1.4.2' Rainfall and water requirements

1.4.3 Influence of photoperiod and other climatic factors

Introduction
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Arable crops form the backbone of food production systems in Nigeria and across
the world. Their successful cultivation depends not only on farming practices but
also on understanding where these crops originated, how they are distributed, and
the environmental conditions they require. By studying these aspects, you will
appreciate the diversity of crops and the reasons why certain crops thrive in
particular regions.

The aim of this Series is to introduce you to the origin, distribution, and
environmental requirements of arable crops, equipping you with the knowledge to
analyse crop suitability and production potential in different contexts.

We shall commence this Series by examining the origin of arable crops, including
their historical background and centres of domestication. Next, we will explore
their distribution patterns globally and within Nigeria, considering the factors that
influence where crops are grown. Following that, we will study the soil
requirements of major crop groups, focusing on-fertility and management
practices. Finally, we will wrap up by analysing the climatic requirements of arable
crops, including temperature, rainfall, and photoperiod influences.

Series Learning Qutcomes
Upon completing this Series, you should be able to:

SLO 1.1 Define the concept of crop origin and describe the historical
background of arable crops.

SLO 1.2 Explain centres of origin and domestication of major arable crops.
SL.O 1.3 Analyse global and Nigerian perspectives on crop origin.

SLO 1.4 Describe global distribution patterns of arable crops.

SLO 1.5 Explain regional distribution of arable crops in Nigeria.

SLO 1.6 Evaluate factors influencing the distribution of arable crops.

SLO 1.7 Identify soil types suitable for cereals, legumes, and root crops.

SLO 1.8 Explain soil fertility requirements and management practices for
arable crops.

SLO 1.9 Analyse constraints related to soil conditions in crop production.

-
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SLO 1.10 Describe temperature requirements of major crop groups.
SLO 1.11 Explain rainfall and water requirements of arable crops.

SLO 1.12 Evaluate the influence of photoperiod and other climatic factors on
crop growth.

1.1 Origin of Arable Crops
1.1.1 Historical background of arable crops

The origin of arable crops refers to the geographical and historical beginnings of
cultivated plants. Early humans transitioned from hunting and gathering to farming
by domesticating wild plants that provided food, fibre, and other essentials. This
shift marked the beginning of agriculture and laid the foundation for settled
communities.

The domestication of crops was influenced by trial and error, as people selected
plants with desirable traits such as higher yields, better taste, or easier storage.
Over time, these plants became distinet from their wild relatives.

Fill-in-the-blank: The origin of arable crops refers to the geographical and
beginnings of cultivated plants.
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Figure 5.1 Crop Rotation as a Cultural Control Method: An Example Sequene

Rotation between Maize and Legumes

1. Maize Crop 2. Legume Crop
" (High Nitrogen Usage) [ Y 4 / (Nitrogen Fixation)

-9 " Coquan ad
;“5 /'. groundnut
Reduced >

Pest/Disease Builbup

Crop rotation is pest and disease management strategy that involves
alteranting the types of crops grops grown in sequence on the same the

same land. This practice disrupts pest life cycles, improves soil fertility, and
reduces, the incidence of soil-borne diseases.

Figure 5.1 Corp rotation as a cultural control method

Figure 1.1 Historical background of arable crops
1.1.2 Centres of origin and domestication

The concept of centres of origin was introduced by the Russian scientist Nikolai
Vavilov, who identified regions where major crops were first domesticated. These
centres include areas such as the Fertile Crescent for wheat and barley,
Mesoamerica for maize, and West Africa for yam.

Accentre of domestication is a region where a crop was first cultivated and
diversified. These centres are important because they provide genetic diversity that
can be used for crop improvement.

Fill-in-the-blank: Centres of origin are regions where major crops were first
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Plate 1.1
Centres of Origin and Domestation of Crops

A world map highlaiging major centres of crop origin suhe Fertile Meomerica, and West Africa.
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Plate 1.1 Centres of origin and domestication of crops
1.1.3 Global and Nigerian perspectives on crop origin

Globally, crops such as rice, maize, and wheat dominate food systems, each with
distinct centres of origin. For example, rice originated in Asia, maize in Central
America, and wheat in the Middle East. These crops have spread worldwide due to
their adaptability and importance in diets.

In Nigeria, crops like yam, cowpea, and sorghum have local origins and remain
central to food security. Nigeria is recognised as a centre of diversity for yam and
cowpea, meaning these crops have been cultivated and improved over centuries
within the region.

Fill-in-the-blank: Nigeria is recognised as a centre of diversity for and
cowpea.

-
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Box 1.1 Global and Nigerian perspectives on crop origin

Center of Origin / Primary

Crop Category Specific Crop Region
. Mesoamerica (Central
Global Staples Maize (Zea mays) Mexico)
Wheat (Triticum The Fertile Crescent (Near
aestivum) East/Middle East)
. : Southeast Asia / China
Rice (Oryza sativa) (Yangtze River basin)
Nigerian/West Yam (Dioscorea West Africa (The "Yam Belt"
African rotundata) including Nigeria)
Cowpea (Vigna West Africa (Nigeria is the
unguiculata) world's largest producer)
Sorghum (Sorghum || Northeastern Africa/Sahel
bicolor) (widely diversified in Nigeria)
African Rice Inland Delta of the Niger
(Oryza glaberrima) River (Mali/Nigeria)

Pilot questions 1.1

Define the origin of arable crops.

State one reason why domestication of crops was important in human history.

Mention one centre of origin identified by Vavilov.

Identify one crop with Nigerian origin.

-
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Explain why centres of origin are important for crop improvement.

1.2 Distribution of Arable Crops
1.2.1 Global distribution patterns

The distribution of arable crops refers to how cultivated plants are spread across
different regions of the world. This distribution is influenced by environmental
conditions, cultural preferences, and economic factors. For example, wheat
dominates temperate regions, rice thrives in Asia’s humid tropics, and maize 1s
widely grown in the Americas and Africa.

Fill-in-the-blank: Wheat dominates temperate regions,rice thrives in Asia, and
is widely grown in Africa.

Figure 1.2
Global distribution of ariable crops

A world map showing the global distribution
wheat, rice, and maize.

Wheat
Rice

¢ Maze

OceR

Figure 1.2 Global distribution of arable crops
1.2.2 Regional distribution in Nigeria

Nigeria’s diverse agro-ecological zones support a wide range of crops. Cereals
such as sorghum and millet are common in the northern savannah, while root crops
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like yam and cassava dominate the southern rainforest. Legumes such as cowpea
are widely grown across the country, reflecting their adaptability.

Fill-in-the-blank: Sorghum and millet are common in the northern savannah, while

dominates the southern rainforest.

Plate 1.2 Regional distribution of arable crops in Nigeria
A map of Nigeria showing distribution of sorgum, and cassava

Sorghum & Millet
(Arid North) i

’\\\ Yam & Cassava
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Nigeria’s diverse climates support a wide range a crops, with distinct regional e [
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Plate 1.2 Regional distribution of arable crops in Nigeria
1.2.3 Factors influencing distribution

Several factors determine where crops are grown. These include climate, soil type,
water availability, cultural practices, and market demand. For instance, rice is
grown in floodplains due to water requirements, while cassava thrives in poor soils
because of its resilience.

Fill-in-the-blank: Rice is grown in floodplains due to water requirements, while
thrives in poor soils.

-
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Box 1.2 Factors influencing distribution of arable crops

Factor Description Influence on Distribution
Determines the "growing
: window." For example, heat-
Temperature, rainfall, ) ) . . @
. . . loving crops like millet thrive in
Climate and sunshine duration .
: the Sahel, while temperate crops
(photoperiod). . :
like wheat require cooler
climates.
Texture, pH levels, and || Root crops like cassava and yams
Soil nutrient content prefer loose, well-drained soils,
Properties (Nitrogen, Phosphorus, | whereas rice can tolerate heavy,
Potassium). clayey, waterlogged soils.
High-water-demand crops (e.g.,
Water Access to rainfall or sugarcane, rice) are restricted to
Availability irrigation systems. river basins or high-rainfall zones
unless irrigation is provided.
: : Populations tend to grow what
Dietary habits, pu ,‘,g W "
.. ) they consume. The "Yam Belt" in
Culture & religious beliefs, and : .
. % . West Africa exists partly because
Tradition traditional farming
of the deep cultural and
knowledge. C .
ceremonial significance of yams.
. High-val ishabl
Proximity to urban (ER-vaTlie peLisiable STops
. (vegetables) are often distributed
Market centers, processing o :
) . near cities, while cash crops
Demand industries, and export .
. (cocoa, oil palm) are concentrated
potential. .
near processing hubs or ports.

Pilot questions 1.2
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Define distribution of arable crops.

State one crop common in temperate regions.
Mention one crop dominant in southern Nigeria.
Identify one factor influencing crop distribution.

Explain why rice is grown in floodplains.

1.3 Soil Requirements of Arable Crops
1.3.1 Soil types suitable for cereals, legumes, and root crops

Different crops require different soil types. Cerealssuch as maize and sorghum
prefer well-drained loamy soils. Legumes like cowpea thrive in sandy soils with
good aeration. Root crops such as yam and cassava grow best in deep, fertile soils
that allow tuber expansion.

Fill-in-the-blank: Cereals prefer loamy soils, legumes thrive in sandy soils, and
grow best in deep fertile soils.

-
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Figure 1.3 Soil types for ariable crops
Different crops thrive in specific soil environments.

~ 1. Loamy Soils # 2. Sandy Soils 3. Deep Feritle Soils
(for Cereals) (for Legumes) l (for Root Crops)

Loose,
well-draned

Good
drainage’/
& nutrient
retention

Deep, loose,
_ nutrient-rich
=

Matching crops to the right soil type optimizes growth and yield. TK\OER

Figure .3 Soil types for arable crops
1.3.2 Soil fertility and management practices

Soil fertility refers to the ability of soil to supply essential nutrients to crops.
Fertile soils contain adequate organic matter, nitrogen, phosphorus, and potassium.
Management practices such as crop rotation, organic manure application, and use
of fertilisers help maintain soil fertility.

Fill-in-the-blank: Fertile soils contain adequate organic matter, nitrogen,
phoesphorus, and .
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Plate 1.3
Soil fertility and management practices

Different methods for maintaning and improving soil health

1. Crop Rotation [ 2. Organic Manure 3. Fertiliser Use i
Application

Year 1: Wheat (Ceral) Year 1: Nuirieems

Year 2: Peas (Legume) —
Enriches Soil & | \p| Boosts Nutrients

|
Structure . forGrowth

Sustainable practices ensure healthy soils and productive
harvests harvests for the future. 77

{2

Open Educational Resources

Plate 1.3 Soil fertility and management practices
1.3.3 Constraints related to soil conditions

Poor soils, erosion, salinity, and acidity are major constraints to crop production.
These conditions reduce yields and limit the types of crops that can be grown.
Farmers often adopt practices such as liming acidic soils or planting tolerant
varieties to overcome these challenges.

Fill-in-the-blank: Farmers often adopt practices such as liming acidic soils or
planting varieties.
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Box 1.3 Soil constraints and management solutions

Soil
Constraint

Description

Management Solution

Soil Erosion

The removal of topsoil by
water or wind, leading to
loss of organic matter and
nutrients.

Solutions: Terracing on'slopes,
planting cover crops;
windbreaks, and adopting zero-
tillage or minimum tillage.

High concentration of
soluble salts in the soil,

Solutions: Improved drainage
systems, leaching of salts with

without replenishment.

Soil Salinit . o
y which prevents water fresh water, and cultivation of
uptake by roots. salt-tolerant crop varieties.
Low pH levels (often in Solutions: Liming (application
Soil Acidity high-rainfgll areas) that of calcium car.bonat.e) to raise
cause nutrient lockout pH and choosing acid-tolerant
and aluminum toxicity. crops like cassava.
: : Solutions: Deep rippin
Compression of soil - P TPPING
. (subsoiling), controlled traffic
. particles by heavy . . .
Compaction . . farming, and incorporating
machinery or livestock, . . :
. organic matter to improve soil
reducing pore space.
structure.
: : Solutions: Integrated Nutrient
Exhaustion of essential ..
. Management (INM) combining
Nutrient elements due to . ) .
. . : organic manures with synthetic
Depletion continuous cropping

fertilizers, and legume-based
crop rotation.

Pilot questions 1.3

-
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State one soil type suitable for cereals.

Mention one nutrient found in fertile soils.
Identify one soil management practice.

Explain one constraint related to soil conditions.

Give one solution to acidic soils.

1.4 Climatic Requirements of Arable Crops

1.4.1 Temperature needs of major crop groups

Temperature is a critical factor for crop growth. Cereals such as wheat require
cool temperatures, while maize and sorghum thrive'in warmer climates. Root crops
like yam prefer moderate to high temperatures.

Fill-in-the-blank: Wheat requires_ cool temperatures, while maize and
thrive in warmer climates.

-
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Figure 1.4 Temperature requirements of ariable crops

Different crops thrive within specific temperature ranges.

1. Cool Climates 2. Warm Climates 3. Moderate-High
(Wheat) (Maize & Sorghum) Yam

25°C
35°C

Matching crops to their optimal temperature is crucial
crucial for maximizing yield.

YOER
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Figure 1.4 Temperature requirements of arable crops
1.4.2 Rainfall and water requirements

Rainfall influences crop growth by determining water availability. Rice requires
abundant water and is often grown in flooded fields. Millet and sorghum are
drought-tolerant and thrive in areas with low rainfall. Cassava can survive in both
high and low rainfall zones due to its adaptability.

Fill-in-the-blank: Rice requires abundant water, while millet and thrive in
areas with low rainfall.

-
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Plate 1.4 Rainfall and water requirements of ariable crops

Different climates are adapted to specific environments.

1. High Rainfall 2. Low Rainfall 3. Variable High
(Wheat) (Millet) (Cancal)
~
;‘:;- Adaptable

different
conditions

-----

Floded fields

R
/‘ﬂ'"’/?{\“\\‘\
A(J/ﬂb/(‘}\\ \

YN N

Drought-tolant

Matching crops to their water needs is essential for
successful harveailly to diverse climates.

YOER
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Plate 1.4 Rainfall and water requirements of arable crops
1.4.3 Influence of photoperiod and other climatic factors

Phoetoperiod refers to the length of day and night, which influences flowering and
yield. For example, some varieties of rice and maize are sensitive to day length.
Other climatic factors such as wind, humidity, and altitude also affect crop
performance.

Fill-in-the-blank: Photoperiod refers to the length of and night, which
influences flowering and yield.

Box 1.4 Climatic factors influencing arable crops

-
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Climatic

Influence on Crop Growth &

Factor Description Management
The duration of Influences the tra.nsm"on from Ve"getatlve
. growth to flowering. "Short-day" crops
. daily exposure to .
Photoperiod . like Sorghum flower as days get
light (day . " :
length) shorter, while "long-day" crops like
gl Wheat require longer light periods.
Moderate wind helps in pollination
The movement (maize) and CO2 exchange: High winds
Wind of air at various cause lodging (breaking of stems),
speeds. physical damage to leaves, and
increased soil moisture evaporation.
High humidity encourages the spread of
. The amount of fungal and bacterial diseases (e.g.,
Relative . . e
. 1. moisture present || blights). Low humidity increases
Humidity . . . e - -
in the air. transpiration rates, potentially leading
to wilting if water is scarce.
The primary energy source for
: : photosynthesis. It determines the
The intensity :
Solar . accumulation of dry matter and final
. . and quality of . . .
Radiation . grain or tuber yield. Shading
sunlight. .. g
significantly reduces yield in most
arable crops.
Higher altitudes typically have cooler
Altitude land above sea ' v

level.

cultivation of "temperate" crops in
tropical regions (e.g., wheat or Irish
potatoes in the Jos Plateau, Nigeria).

-
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Pilot questions 1.4
State one crop that requires cool temperatures.
Mention one drought-tolerant crop.
Define photoperiod.
Identify one climatic factor other than rainfall.

Explain why rice is grown in flooded fields.

Series Summary

This Series has introduced you to the origin, distribution, and environmental
requirements of arable crops, highlighting their importance in shaping agricultural
practices and food security. The purpose was to help you understand where crops
came from, how they spread across regions, and the soil and climatic conditions
that determine their success.

We began by examining the historical background of arable crops, their centres of
origin, and global as well as Nigerian perspectives. Then we explored distribution
patterns worldwide and within Nigeria, considering the factors that influence
where crops are grown. Following that, we studied soil requirements, including
suitable soil types, fertility management, and constraints. Finally, we analysed
climatic requirements such as temperature, rainfall, and photoperiod. By
completing this Series, you should now be able to define crop origin, explain
centres of domestication, analyse distribution patterns, evaluate soil and climatic
requirements, and apply this knowledge to assess crop suitability, in line with the
Series Learning Outcomes.

Glossary of Terms

Arable crops: Crops that are cultivated on land suitable for farming, usually
annual plants grown for food or fibre.

Centre of domestication: A region where a crop was first cultivated and
diversified.

-
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Centre of origin: The geographical area where a crop was first domesticated
and developed distinct traits.

Distribution: The spread of crops across regions, influenced by environmental,
cultural, and economic factors.

Fertile soil: Soil that contains adequate nutrients and organic matter to‘support
healthy crop growth.

Loamy soil: A soil type that is a balanced mixture of sand, silt, and clay,
suitable for many crops.

Photoperiod: The length of day and night, which influences flowering and
yield in crops.

Soil fertility: The ability of soil to provide essential nutrients for crop growth.

Soil management: Practices such as crop rotation, manure application, and
fertiliser use to maintain soil fertility.

Soil constraints: Limitations such as erosion, salinity, or acidity that reduce
crop productivity.

Concept Check Questions [Series 1]
Objective questions

The origin of arable crops refers to their geographical and beginnings.
(Linked to SLO 1.1)

Which scientist introduced the concept of centres of origin? a) Darwin b)
Vavilov ¢) Mendel d) Borlaug (Linked to SLO 1.2)

Nigeria is recognised as a centre of diversity for and cowpea. (Linked
to SLO 1.3)

Which soil type is most suitable for cereals such as maize? a) Sandy soil b)
Loamy soil ¢) Clay soil d) Saline soil (Linked to SLO 1.7)

-
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Photoperiod refers to the length of ~ and night. (Linked to SLO 1.10)
Short-answer questions

Define the origin of arable crops. (Linked to SLO 1.1)

State one crop with Nigerian origin. (Linked to SLO 1.3)

Mention one factor influencing crop distribution. (Linked to SLO 1.6)

Identify one nutrient found in fertile soils. (Linked to SLO 1.8)

Explain why rice is grown in flooded fields. (Linked to SLO 1.11)
Long-answer questions

Analyse the importance of centres of origin for cfop improvement. (Linked to
SLO 1.2)

Evaluate the factors influencing crop distribution globally and in Nigeria.
(Linked to SLO 1.6)

Discuss soil fertility management practices and their role in sustaining crop
production. (Linked to SLO1.8)

Apply knowledge of climatic requirements to explain why certain crops thrive
in specific regions. (Linked to SLO 1.12)

Answers to Concept Check Questions [Series 1]
Objective questions

Historical

b) Vavilov

Yam

b) Loamy soil

Day

Short-answer questions

-
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The origin of arable crops refers to the geographical and historical beginnings
of cultivated plants.

Yam.

Climate.

Nitrogen.

Rice requires abundant water; hence it is grown in flooded fields.

Long-answer questions

Basic response: Centres of origin provide geneticdiversity and are crucial for
crop improvement.

Value-added response: Learners may explain how these centres support
breeding programmes and resilience against pests and diseases.

Basic response: Distributionis influenced by climate, soil, water, culture, and
market demand.

Value-added response: Learners may compare global patterns with Nigerian
agro-ecological zones, highlighting specific crop examples.

Basic response: Soil fertility management includes crop rotation, organic
manure, and fertiliser use.

Value-added response: Learners may evaluate how these practices sustain
yields and reduce environmental degradation.

Basic response: Climatic requirements such as temperature, rainfall, and
photoperiod determine crop suitability.

-
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Value-added response: Learners may apply this to explain why wheat thrives
in temperate zones while cassava grows in tropical regions.

Answers to Pilot Questions [Series 1]
The origin of arable crops refers to their geographical and historical beginnings.
Domestication allowed humans to cultivate plants with desirable traits.
Fertile Crescent.
Yam.
Centres of origin provide genetic diversity for crop improvement.
Distribution refers to how crops are spread acrossregions.
Wheat.
Cassava.
Climate.
Rice requires abundant water.
Cereals prefer loamy soils:
Potassium.
Crop rotation.
Soil acidity.
Liming acidic soils.
Wheat requires cool temperatures.
Sorghum.
Photoperiod is the length of day and night.
Wind.

Rice is grown in flooded fields because of its water requirements.

References and Attributions [Series 1]
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Illustrations

Figure 1.1 Historical background of arable crops: Al-generated placeholder.
Prompt: “Generate a diagram showing the transition from wild plants to
domesticated crops in early agriculture.”

Plate 1.1 Centres of origin and domestication of crops: Al-generated
placeholder. Prompt: “Generate a world map highlighting major centres of
crop origin such as Fertile Creseent, Mesoamerica, and West Africa.”

Box 1.1 Global and Nigerian perspectives on crop origin: Al-generated
placeholder. Prompt: “Generate a table comparing global crop origins (rice,
maize, wheat) with Nigerian crop origins (yam, cowpea, sorghum).”

Figure 1.2 Global distribution of arable crops: Al-generated placeholder.
Prompt: “Generate a world map showing distribution of wheat, rice, and
maize.”

Plate 1.2 Regional distribution of arable crops in Nigeria: Al-generated
placeholder. Prompt: “Generate a map of Nigeria showing distribution of
sorghum, millet, yam, and cassava.”

Box 1.2 Factors influencing distribution of arable crops: Al-generated
placeholder. Prompt: “Generate a table showing climate, soil, water, culture,
and market demand as factors influencing crop distribution.”

Figure 1.3 Soil types for arable crops: Al-generated placeholder. Prompt:
“Generate a diagram showing loamy soils for cereals, sandy soils for
legumes, and deep fertile soils for root crops.”
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Plate 1.3 Soil fertility and management practices: Al-generated placeholder.
Prompt: “Generate an image showing crop rotation, organic manure
application, and fertiliser use in soil management.”

Box 1.3 Soil constraints and management solutions: Al-generated placeholder.
Prompt: “Generate a table showing soil constraints such as erosion, salinity,
acidity, and management solutions.”

Figure 1.4 Temperature requirements of arable crops: Al-generated
placeholder. Prompt: “Generate a diagram showing cool temperatures for
wheat, warm climates for maize and sorghum, and moderate-high
temperatures for yam.”

Plate 1.4 Rainfall and water requirements of arable crops: Al-generated
placeholder. Prompt: “Generate an image showing rice in flooded fields,
millet in dry areas, and cassava in variable rainfall zones.”

Box 1.4 Climatic factors influencing arable crops: Al-generated placeholder.
Prompt: “Generate a table showing photoperiod, wind, humidity, and
altitude as climatic factors influencing crops.”

Series 2: Classes of Arable Crops in Nigeria
Part 2.1 Cereals
2.1.1 Major cereal crops in Nigeria
2.1.2 Environmental requirements and production zones
2.1.3 Uses and economic importance
Part 2.2 Legumes
2.2.1 Major legume crops in Nigeria
2.2.2 Environmental requirements and production zones
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2.2.3 Nutritional and economic importance
Part 2.3 Root and Tuber Crops
2.3.1 Major root and tuber crops in Nigeria
2.3.2 Environmental requirements and production zones
2.3.3 Uses and economic importance
Part 2.4 Fibre Crops and Vegetables
2.4.1 Major fibre crops in Nigeria
2.4.2 Major vegetable crops in Nigeria

2.4.3 Uses and economic importance

Introduction

Nigeria is richly endowed with diverse arable crops that form the foundation of
food security, nutrition, and economic activity. These crops are cultivated across
different ecological zones, each contributing uniquely to the nation’s agricultural
landscape. By studying the classes of arable crops, you will gain insight into their
distribution, requirements; and importance in everyday life.

The aim of this Series is to introduce you to the major classes of arable crops in
Nigeria, equipping you with the knowledge to describe their characteristics,
analyse their production zones, and evaluate their uses and economic significance.

We shall commence this Series by examining cereals, focusing on their major
types, environmental requirements, and economic importance. Next, we will
explore legumes, considering their adaptability, nutritional value, and role in
farming systems. Following that, we will study root and tuber crops, highlighting
their production zones and uses. Finally, we will wrap up by analysing fibre crops
and vegetables, looking at their contribution to food, industry, and livelihoods.

Series Learning Outcomes
Upon completing this Series, you should be able to:
SL.O 2.1 Define cereals and describe the major cereal crops grown in Nigeria.

-
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SLO 2.2 Explain the environmental requirements and production zones of
cereals in Nigeria.

SLO 2.3 Evaluate the uses and economic importance of cereals.

SLO 2.4 Define legumes and describe the major legume crops grown in
Nigeria.

SLO 2.5 Explain the environmental requirements and productionzones of
legumes in Nigeria.

SLO 2.6 Analyse the nutritional and economic importance of legumes.

SL.O 2.7 Define root and tuber crops and describe the major ones. cultivated in
Nigeria.

SLO 2.8 Explain the environmental requirements and production zones of root
and tuber crops.

SLO 2.9 Evaluate the uses and economic importance of root and tuber crops.
SLO 2.10 Identify major fibre crops.and vegetables cultivated in Nigeria.

SLO 2.11 Explain the uses and economic importance of fibre crops and
vegetables.

2.1 Cereals

2.1.1 Major cereal crops in Nigeria

Cereals are grasses cultivated for their edible grains, which provide carbohydrates
and energy in human diets. In Nigeria, major cereals include maize, rice, sorghum,
millet, and wheat. These crops are staples, forming the basis of meals across
different regions.

Maize is widely grown in the southern and middle belt regions, while sorghum and
millet dominate the northern savannah. Rice is cultivated in lowland areas and
irrigated fields, and wheat is grown in cooler highland zones.

Fill-in-the-blank: In Nigeria, major cereals include maize, rice, sorghum, millet,
and

-
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Figure 2.1 Major Cereal Crops in Nigeria
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- Arid North
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Source: Open Educational Resoirces for Agricultural Economics & Policy

Figure 2.1 Major cereal crops in Nigeria

2.1.2 Environmental requirements and production zones

Each cereal crop has specific environmental requirements, which refer to the soil
and climatic conditions necessary for growth. Maize requires fertile loamy soils
and moderate rainfall, while sorghum and millet thrive in sandy soils and semi-arid
climates. Rice néeds abundant water and is grown in floodplains or irrigated fields,
whereas wheat prefers cooler climates and well-drained soils.

Fill-in-the-blank: Sorghum and millet thrive in sandy soils and climates.
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Plate 2.1 Production Zones of Cereals in Nigeria
Geographic Distribution & Agro-Ecological Belts
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Plate 2.1 Production zones of cereals in Nigeria
2.1.3 Uses and economic importance

Cereals are vital for. food security and economic development. Maize is used for
food, animal feed, and industrial products such as starch. Rice is a staple food
consumed daily across Nigeria. Sorghum and millet are used in traditional foods
and beverages, while wheat is processed into bread and pastries.

The economic importance of cereals lies in their role as cash crops, providing
income for farmers and raw materials for industries. They also contribute to
employment and trade, both locally and internationally.

Fill-in-the-blank: Wheat is processed into bread and :

Box 2.1 Uses and economic importance of cereals

-
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Cereal Primary Uses Economic Importance
Crop
Human food (pap, tuwo), High commercial value; serves.as
Maize livestock feed, and a critical raw material for the
industrial starch. brewing and flour industries.
Major staple food across Slgp ificant contrlbqtlon o
. . national food security and
Rice all Nigerian households . .
. . domestic trade; high demand
(boiled rice, Jollof). : .
drives local processing.
Traditional foods (tuwo), Key subsistence crop for the
local beverages (pito, . : :
Sorghum semi-arid regions; provides
burukutu), and malt for : :
. . drought-resistant food security.
industries.
Traditional porridges (fura. || Essential for nutrition in the
Millet de nunu, kunu) and northern savannah; vital for
livestock fodder. smallholder farmer livelihoods.
: High i ial ; 1
Flour for bread, pastries, igh industrial demand; cent.ra
Wheat to the urban food supply chain
noodles, and pasta.
and bakery sector.
Pilot questions 2.1

Define cereals.

State two major cereal crops grown in Nigeria.

Identify one environmental requirement for rice.

Mention one production zone for sorghum in Nigeria.

Explain one economic importance of wheat.

-
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2.2 Legumes
2.2.1 Major legume crops in Nigeria

Legumes are plants that produce seeds in pods and are valued for their protein
content. In Nigeria, major legumes include cowpea, groundnut, soybean, and
bambara nut. These crops are widely consumed and play a vital role in household
nutrition.

Cownpea is often referred to as the “poor man’s meat” because of its high protein
content. Groundnut is both a food crop and an industrial raw material, while
soybean is used for oil extraction and animal feed.

Fill-in-the-blank: Cowpea is often referred to as the “poor man’s ”” because
of its high protein content.

-
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Figure 2.2 Major Legume Crops in Nigeria
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Figure 2.2 Major legume crops in Nigeria
2.2.2 Environmental requirements and production zones

Legumes are adaptable to a wide range of environments. Cowpea thrives in semi-
arid regions, groundnut prefers sandy soils with good drainage, and soybean grows
well in fertile loamy soils. Bambara nut is drought-tolerant and suited to marginal
lands.

Fill-in-the-blank: Groundnut prefers sandy soils with good :
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Plate 2.2 Production Zones of
Legumes in Nigeria
Geographic Distribution & Agro-Ecological Belts
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Plate 2.2 Production zones of legumes in Nigeria
2.2.3 Nutritional and economic importance

Legumes are rich.in protein, vitamins, and minerals, making them essential for
balanced diets. Economically, they serve as cash crops, providing income for
farmers and raw materials for industries such as oil extraction and animal feed
production.

Fill-in-the-blank: Legumes are rich in protein, vitamins, and

Box 2.2 Nutritional and economic importance of legumes
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Feature Nutritional Importance Economic Importance
Contains 20% to 45% .
. . : Significant source of
. protein; provides essential .
Protein ) C . income for smallholder
amino acids like lysine, . .
Content : farmers; high domestic¢ and
complementing cereal-based
. export market demand.
diets.
co . D o . Source of raw materials
Vitamins Rich in B-vitamins (thiamine, . B . .
. . S for industrial oil extraction
& riboflavin), folic acid, iron, :
. . . (especially Groundnut and
Minerals potassium, and magnesium.
Soybean).
L : By-pr ts (haulms an
. High in soluble and-insoluble y-products (haulms and
Dietary . .. husks) are sold and used as
. fiber, aiding digestion.and . : :
Fiber manasine blood stear levels high-quality animal feed
g g (fodder) for livestock.
: : . Reduces the economic
Indirectly improves nutrition
. . . burden on farmers by
Soil by fixing atmospheric .
; : lowering the need for
Health nitrogen, leading to better . :
: expensive synthetic
yields for subsequent crops. . -
nitrogen fertilizers.
Pilot/questions 2.2
Define legumes.

State two major legume crops in Nigeria.
Identify one environmental requirement for groundnut.
Mention one drought-tolerant legume.

Explain one economic importance of soybean.
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2.3 Root and Tuber Crops

2.3.1 Major root and tuber crops in Nigeria

Root and tuber crops are plants that store food in underground organs such as
roots, tubers, or rhizomes. In Nigeria, major root and tuber crops include yamy;
cassava, sweet potato, and cocoyam. These crops are staples and provide
carbohydrates for millions of households.

Fill-in-the-blank: In Nigeria, major root and tuber crops include yam, cassava,
sweet potato, and

Figure 2.3

Major Root and Tuber Crops in Nigeria
Staples for Food Security & Liveloholds

1. Yam 2. Cassava
Food Source *
+ King of Crops * Versatile Crop
« Food Security Staple « Garri, Fufu, Starch
- Cultural Significance =+ All Regions
* Major Production: « Drought Tolerant.

Central & Eastern

Nigeria’s Root

Food Source & Tuber Economic Value
Production
3. Sweet Potato 4, Cocoyam
» Nutritious Staple . » Underutlized Crop
« Rich in Vit A Cultural Heritage « Thickking Agent
« Traditional Dishes
+ Shorter Growth Cycle « Humid Forest Zones
* Widely Cultivated

Source: Open Educational Resources for Agricultural Economics & Policy

Figure 2.3 Major root and tuber crops in Nigeria

2.3.2 Environmental requirements and production zones
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Yam requires fertile, well-drained soils and is mainly grown in the middle belt and
southern regions. Cassava is highly adaptable and thrives in poor soils, making it
widespread across Nigeria. Sweet potato prefers sandy loam soils, while cocoyam
grows well in moist, shaded environments.

Fill-in-the-blank: Cassava is highly adaptable and thrives in soils.

Plate 2.3 Production Zones of Root and Tuber Crops in Nigeria
Geographic Distribution & Agro-Ecological Belts

Sweet Potato
Moist Forest Zones

Sandy-loam
Soils

Cassava:
Acrass All Regions

Moist Shaded &
Sandy Loam Areas

Legend
Yam
Cassava
I Sweet Potaot
I Cocoyam

Source: Open Educational Resorces for Agricultural Geography & Policy

Plate 2.3 Production zones of root and tuber crops in Nigeria
2.3.3 Uses and economic importance

Root and tuber crops are consumed fresh, boiled, fried, or processed into flour and
starch. Yam is culturally significant and used in festivals, cassava is processed into
garri and starch, sweet potato is used in confectionery, and cocoyam is used in
soups. Economically, these crops provide employment, income, and raw materials
for industries.
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Fill-in-the-blank: Cassava is processed into garri and

Box 2.3 Uses and economic importance of root and tuber crops

Economic & Cultural

Crop Primary Uses Importance
High cultural significance (e.g.,
Boiled, fried, or pounded wa ng Festl'\'/als); regar'ded >
Yam a "prestige crop" and a major

(Pounded Yam). source of income for Middle Belt

farmers.

Nigeria is the world's largest
Processed into Garri, producer; vital for industrial

Cassava Fufu, Lajun, and Tapioca. starch, ethanol, and high-quality
cassava flour (HQCF) for baking.
: : I for "quick-win" f
Boiled, roasted, or used in mp o%*tant or quicik-win .OOd
Sweet . security due to short maturity;
confectionery (flour for ..
Potato cakes/bread) orange-fleshed varieties are used
: to combat Vitamin A deficiency.
Boiled as a staple or used Significant in the humid forest
as a thickener in zones; provides livelihood for
Cocoyam .. : .
traditional soups (e.g., women who dominate its small-
Ofe/Achara). scale production and trade.
Pilot questions 2.3

Define root and tuber crops.

State two major root and tuber crops in Nigeria.
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Identify one environmental requirement for yam.
Mention one crop that thrives in poor soils.

Explain one economic importance of cassava.

2.4 Fibre Crops and Vegetables
2.4.1 Major fibre crops in Nigeria

Fibre crops are plants grown for their fibrous materials used in textiles and
industry. In Nigeria, major fibre crops include cotton, jute, and kenaf. Cotton is the
most important, serving as a raw material for the textile industry.

Fill-in-the-blank: In Nigeria, major fibre crops include cotton, jute, and

-
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Figure 2.4
Figure 2.4 Major Fibre Crops in Nigeria
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Source: Open Educational Resources for Agricultural Economics & Policy

Figure 2.4 Major fibre crops in Nigeria
2.4.2 Major vegetable crops in Nigeria

Vegetables are plants consumed for their edible leaves, stems, or fruits. In Nigeria,
major vegetables include tomato, okra, spinach, and pepper. These crops are
important sources of vitamins and minerals.

Fill-in-the-blank: In Nigeria, major vegetables include tomato, okra, spinach, and
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Plate 2.4 Major vegetable crops in Nigeria

An assortment of key vegetables—tomato, okura, spinach, and pepper, central to
Nigerian cuisine and agriculture

Plate 2.4 Major vegetable crops in Nigeria
2.4.3 Uses and economic importance

Fibre crops are used in textile production, rope making, and paper industries.
Vegetables are consumed fresh or cooked and are essential for balanced diets.
Economically, fibre crops support industries, while vegetables provide income for
smallholder farmers and contribute to food security.

Fill-in-the-blank: Fibre crops are used in textile production, rope making, and
industries.
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Box 2.4 Uses and economic importance of fibre crops and vegetables

Major . .
Category ) Primary Uses Economic Importance
Examples
Textiles, garment Provides raw materials
. roduction, high- for the textile industry;
Fibre Cotton, puali a erg cotton lint'and seedsry
Crops Jute, Kenaf 1 ty.p per, .
industrial ropes, are significant export
and sacks. commodities.
: Provides dail h
Direct human food, | rovices Garly cas
Tomato, . income for farmers;
essential sources of . .
Okra, e . high demand in urban
Vegetables } vitamins (A; C, E) )
Spinach, . markets drives a
and minetals (Iron; . .
Pepper : massive domestic trade
Calcium).
network.

Pilot questions 2.4

Define fibre crops.

State two major fibre crops in Nigeria.

Identify one major vegetable crop in Nigeria.

Mention one industrial use of cotton.

Explain one nutritional importance of vegetables.

Series Summary

This Series has explored the major classes of arable crops in Nigeria, emphasising
their diversity, environmental requirements, and economic importance. Its purpose

-
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was to help you recognise the role of cereals, legumes, root and tuber crops, fibre
crops, and vegetables in food security, nutrition, and livelihoods.

We began with cereals, examining their types, production zones, and uses. Then
we moved on to legumes, highlighting their adaptability, nutritional value, and
economic significance. Following that, we studied root and tuber crops, focusing
on their environmental requirements and cultural importance. Finally, we analysed
fibre crops and vegetables, considering their industrial and dietary roles. By
completing this Series, you should now be able to define each crop class, explain
their production zones, evaluate their uses, and connect these insights to Nigeria’s
agricultural systems, in line with the Series Learning Outcomes.

Glossary of Terms

Cereals: Grasses cultivated for their edible grains, providing carbohydrates and
energy.

Cowpea: A legume crop often called the “poor man’s meat” due to its high
protein content.

Fibre crops: Plants grown for fibrous materials used in textiles and industry,
such as cotton.

Groundnut: A legume crop valued for food and oil extraction.
Legumes: Plants that produce seeds in pods, rich in protein and minerals.

Maize: A cereal crop widely grown in Nigeria, used for food, feed, and
industry.

Root and tuber crops: Plants that store food in underground organs, such as
yam and cassava.

Soybean: A legume crop used for oil extraction and animal feed.

Vegetables: Plants consumed for their edible leaves, stems, or fruits, providing
vitamins and minerals.

Yam: A root crop culturally significant in Nigeria, used in food and festivals.
Concept Check Questions [Series 2]

Objective questions

-
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Cereals are grasses cultivated for their edible . (Linked to SLO 2.1)

Which of the following is a major legume crop in Nigeria? a) Yam b) Cowpea
c¢) Cassava d) Tomato (Linked to SLO 2.4)

Cassava is processed into garri and . (Linked to SLO 2.9)
Cotton 1s an example of a crop. (Linked to SLO 2.10)

Which vegetable is widely consumed in Nigeria? a) Sorghum b) Okra ¢) Millet
d) Wheat (Linked to SLO 2.10)

Short-answer questions
Define legumes. (Linked to SLO 2.4)
State two major cereal crops grown in Nigeria. (Linked to SLO 2.1)
Identify one environmental requirement for yam. (Linked to SLO 2.8)
Mention one industrial use of'cotton.(Linked to SLO 2.11)
Explain one nutritional importance of vegetables. (Linked to SLO 2.11)
Long-answer questions

Analyse the environmental requirements and production zones of cereals in
Nigeria. (Linked'to SLO 2.2)

Evaluate the nutritional and economic importance of legumes. (Linked to SLO
2.6)

Discuss the uses and economic importance of root and tuber crops in Nigeria.
(Linked to SLO 2.9)

Apply knowledge of fibre crops and vegetables to explain their contribution to
food security and industry. (Linked to SLO 2.11)

Answers to Concept Check Questions [Series 2]
Objective questions
Grains

-
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b) Cowpea
Starch
Fibre

b) Okra

Short-answer questions

Legumes are plants that produce seeds in pods and are rich in protein.
Maize and rice.

Fertile, well-drained soils.

Textile production.

Vegetables provide vitamins and minerals essential for balanced diets.

Long-answer questions

-

Basic response: Cereals require specific soils and climates, such as maize in
loamy soils and sorghum in sandy soils.

Value-added response: Learners may highlight production zones across
Nigeria and link them to agro-ecological conditions.

Basic response: Legumes are rich in protein and serve as cash crops.

Value-added response: Learners may evaluate their role in soil fertility
through nitrogen fixation and their industrial uses.

Basic response: Root and tuber crops are used as food and processed into
products like garri and starch.
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Value-added response: Learners may discuss cultural significance,
employment, and industrial applications.

Basic response: Fibre crops support industries, while vegetables provide
nutrition and income.

Value-added response: Learners may connect fibre crops to textile industries
and vegetables to food security strategies.

Answers to Pilot Questions [Series 2]
Cereals are grasses cultivated for edible grains.
Maize and rice.

Rice requires abundant water.

Sorghum is grown in northern Nigeria.
Wheat provides flour for bread.

Legumes are plants producing seeds in pods.
Cowpea and groundnut.

Groundnut requires sandy soils.

Bambara nut.

Soybean provides oil and animal feed.

Root and tuber crops store food in underground organs.
Yam and cassava.

Yam requires fertile soils.

Cassava thrives in poor soils.

Cassava provides garri and starch.

Fibre crops are grown for industrial fibres.
Cotton and jute.

-
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Tomato.
Cotton 1s used in textiles.

Vegetables provide vitamins.

References and Attributions [Series 2]
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Illustrations
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Figure 2.1 Major cereal crops in Nigeria: Al-generated placeholder. Prompt:
“Generate a diagram showing maize, rice, sorghum, millet, and wheat as
major cereals in Nigeria.”

Plate 2.1 Production zones of cereals in Nigeria: Al-generated placeholder.
Prompt: “Generate a map of Nigeria showing maize in southern regions,
sorghum and millet in northern savannah, rice in floodplains, and wheat in
highlands.”

Box 2.1 Uses and economic importance of cereals: Al-generated placeholder.
Prompt: “Generate a table showing maize uses (food, feed, starch), rice
(staple food); sorghum/millet (traditional foods, beverages), wheat (bread,
pastries).”

Figure 2.2 Major legume crops in Nigeria: Al-generated placeholder. Prompt:
“Generate a diagram showing cowpea, groundnut, soybean, and bambara nut
as major legumes in Nigeria.”

Plate 2.2 Production zones of legumes in Nigeria: Al-generated placeholder.
Prompt: “Generate a map of Nigeria showing cowpea in northern regions,
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groundnut in sandy zones, soybean in fertile loamy soils, and bambara nut in
marginal lands.”

Box 2.2 Nutritional and economic importance of legumes: Al-generated
placeholder. Prompt: “Generate a table showing nutritional importance
(protein, vitamins, minerals) and economic importance (cash crop, oil
extraction, animal feed).”

Figure 2.3 Major root and tuber crops in Nigeria: Al-generated placeholder.
Prompt: “Generate a diagram showing yam, cassava, sweet.potato, and
cocoyam as major root and tuber crops in Nigeria.”

Plate 2.3 Production zones of root and tuber crops in Nigeria: Al-generated
placeholder. Prompt: “Generate a map of Nigeria showing yam in middle
belt, cassava across Nigeria, sweet potato in sandy loam areas, and cocoyam
in moist shaded zones.”

Box 2.3 Uses and economic importance of root and tuber crops: Al-generated
placeholder. Prompt: “Generate a table showing yam (cultural significance,
food), cassava (garri, starch), sweet potato (confectionery), cocoyam
(soups).”

Figure 2.4 Major fibre crops in Nigeria: Al-generated placeholder. Prompt:
“Generate a diagram showing cotton, jute, and kenaf as major fibre crops in
Nigeria.”

Plate 2.4 Major vegetable crops in Nigeria: Al-generated placeholder. Prompt:
“Generate an image showing tomato, okra, spinach, and pepper as major
vegetables in Nigeria.”

Box 2.4 Uses and economic importance of fibre crops and vegetables: Al-
generated placeholder. Prompt: “Generate a table showing fibre crops
(textile, rope, paper) and vegetables (food, vitamins, income).”
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Series 3: Improved Crop Varieties and Their Role in Productivity
Part 3.1 Concept of Improved Crop Varieties

3.1.1 Definition and meaning of improved crop varieties

3.1.2 Historical development of crop improvement

3.1.3 Importance of improved varieties in agriculture
Part 3.2 Techniques of Crop Improvement

3.2.1 Conventional breeding methods

3.2.2 Modern biotechnological approaches

3.2.3 Role of research institutions in crop improyement
Part 3.3 Characteristics of Improved Varieties

3.3.1 Yield potential and resistance to pests and diseases

3.3.2 Adaptability to environmental conditions

3.3.3 Nutritional and economie benefits
Part 3.4 Role of Improved Varieties in Productivity

3.4.1 Contribution to food security

3.4.2 Impact onfarmers’ income and livelihoods

3.4.3 National and global significance

Introduction

In the last Series, we explored the classes of arable crops in Nigeria, focusing on
their distribution, requirements, and importance. While these crops form the
foundation of agriculture, their productivity often depends on the varieties
cultivated. Farmers and researchers have long recognised that improved crop
varieties are essential for meeting the growing demand for food and ensuring
resilience against challenges such as pests, diseases, and climate change.

-
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The aim of this Series is to introduce you to the concept of improved crop
varieties, the techniques used in their development, and their role in enhancing
productivity. By studying this Series, you will gain the knowledge to analyse how
improved varieties contribute to food security, farmer livelihoods, and national
development.

We shall commence this Series by examining the concept of improved crop
varieties, including their definition, historical development, and importance. Next,
we will explore techniques of crop improvement, ranging from conventional
breeding to modern biotechnology. Following that, we will study the
characteristics of improved varieties, focusing on yield, adaptability, and
nutritional benefits. Finally, we will wrap up by analysing the role of improved
varieties in productivity, considering their contribution.to food security, income
generation, and global significance.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 3.1 Define improved crop varieties.and explain their importance in
agriculture.

SLO 3.2 Describe the historical development of crop improvement.
SLO 3.3 Explain conventional breeding methods used in crop improvement.
SL.O 3.4 Analyse modern biotechnological approaches to crop improvement.

SLO 3.5 Evaluate the role of research institutions in developing improved
varieties.

SLO 3.6 Identify key characteristics of improved crop varieties such as yield
potential and resistance.

SL.O 3.7 Explain how improved varieties adapt to different environmental
conditions.

SLO 3.8 Assess the nutritional and economic benefits of improved crop
varieties.

SLO 3.9 Analyse the contribution of improved varieties to food security.

-
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SLO 3.10 Evaluate the impact of improved varieties on farmers’ income and
livelihoods.

SLO 3.11 Discuss the national and global significance of improved crop
varieties in agricultural productivity.

3.1 Concept of Improved Crop Varieties
3.1.1 Definition and meaning of improved crop varieties

Improved crop varieties are plant types that have been developed through
scientific methods to possess desirable traits such as higher yields, resistance to
pests and diseases, and adaptability to different environments. These varieties are
distinct from traditional ones because they are specifically bred to overcome
production challenges.

Fill-in-the-blank: Improved crop varieties are plant types developed to possess
desirable such as higher yields.

Figure 3.1 Definition of
Improved Crop Varaties

A Comparison

1. Traditional Variaties 2. Improved Varaties

/=) * Lower Yield Potential [+ * Higher Yield Potential
@ * Less Pest/Disease Resistance @ * Enhanced Pest/Diege Resistance
v * Variable Growth/Quality |~ « Uniform Growth/Quality

Improved crop variaties are selectively bred or geneatialy engineered to

possess deseriable traits, resulting to superior performance compared to
traditional types.

Figure 3.1 Definition of Improved Crop Variaties

Figure 3.1 Definition of improved crop varieties

-
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3.1.2 Historical development of crop improvement

Crop improvement has a long history, beginning with farmers selecting seeds from
plants with favourable traits. Over time, systematic breeding methods were
introduced, leading to the development of high-yielding varieties during the Green
Revolution. In Nigeria, institutions such as IITA have played a major role in
developing improved varieties of maize, cassava, and cowpea.

Fill-in-the-blank: The Green Revolution introduced high-yielding that
transformed global agriculture.

Plate 3.1 Historical development of crop improvement

Al prompt suggestion: “Generate an image showing stages of crop improvint traditional to modern breeding.”

1. Traditional 2. Early 3. Mendelian Genetics & 4. Modern Molecular

Seed Selection 0@ Cross-Pollonation @ Hybridization X Breeding %

)

Farmers chose Controlled breeding begins. Discovery of Precise gene
best seeds. inheritance. edting

Plate 3.1 Historical development of crop improvement

3.1.3 Importance of improved varieties in agriculture

Improved varieties are important because they increase productivity, reduce losses
from pests and diseases, and ensure food security. They also provide economic
benefits by improving farmers’ income and supporting agro-industries.

Fill-in-the-blank: Improved varieties reduce losses from pests and
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Box 3.1 Importance of improved crop varieties

Category Key Importance & Benefits

High-yielding varieties (HY Vs) allow farmers to produce
more food on the same amount of land. These crops are
often bred for faster maturation and resistance to pests,
diseases, and environmental stress (like drought).

Productivity

By ensuring a stable and abundant food supply, improved
varieties reduce the risk of famine. Biofortified crops also
improve nutrition by increasing essential vitamins and
minerals in staple foods.

Food Security

Higher yields lead to a-surplus that farmers can sell in the

Income market. Reduced loss from pests and diseases means lower
Generation production costs.and higher profit margins for rural
households.

Many industries rely on crops for raw materials (e.g.,
Industrial textiles, biofuels, and food processing). Improved varieties
Growth provide the consistent quality and high volume needed to
sustain these industrial value chains.

Pilot questions 3.1
Define improved crop varieties.
State one historical stage of crop improvement.
Mention one institution involved in crop improvement in Nigeria.
Identify one importance of improved varieties.

Explain why improved varieties are distinct from traditional ones.

3.2 Techniques of Crop Improvement

-
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3.2.1 Conventional breeding methods

Conventional breeding involves selecting and crossing plants with desirable traits.
Methods include mass selection, hybridisation, and backcrossing. These techniques
have been used for centuries to improve crops such as maize and rice.

Fill-in-the-blank: Conventional breeding involves selecting and plants with
desirable traits.

Figure 3.2 Conventional breeding methods

Al prompt suggestion: “Generate diagram showing mass selection, and hbiasion, and backcrossing in crop breeding”.
Search string: “conventional breeding methods crops diagram OER"

1. Mass Selection @

ST

Desiarible Plants Improved Population

— —_—
—
Cross-Polinitiol

Parent A Parent B F1 Hybrid

2. Hybridization é\f
§ —

. ~y

3. Backcrosing «

#-¥-£-8

Parent B F1 Hybrid Cross 3... Result: Improved Parent B

Figure 3.2 Conventional breeding methods

3.2.2 Modern biotechnological approaches
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Modern biotechnology uses tools such as genetic engineering, tissue culture, and
molecular markers to develop improved varieties. These methods allow precise
transfer of traits, such as pest resistance or drought tolerance, across species.

Fill-in-the-blank: Modern biotechnology uses tools such as genetic engineering and
culture.

Plate 3.2 Modern bictinetonalical approaches

Al prompt suggestion: “Generate diagram sliagram showing showing hbiation, and backcrossing in crop breeding”.
Search string: “modern biculorods diagram OER"

Genetially
Modified Plant
-
. Desiarible . Genetially
Precise gene transfer Plants Transformation Modified Plant

2. Tissue Culture

~ i

Explant Callus Regeneration Clonal Propagation

3. Molecular Markers ©),

—

Parent A Parent B

Mass identical plant Selection for Desired Traits
production

Plate 3.2 Modern biotechnological approaches
3.2.3 Role of research institutions in crop improvement

Research institutions such as [ITA, NAERLS, and universities play a vital role in
developing improved varieties. They conduct trials, release new varieties, and train
farmers on adoption.

Fill-in-the-blank: Institutions such as IITA and NAERLS conduct trials and release
new
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Box 3.2 Role of research institutions in crop improvement

Role Description & Impact

Conducting rigorous testing of new varieties across
different ecological zones to ensure stability, yield
performance, and adaptability to local climates:

Multi-locational
Trials

Navigating the legal and regulatory framework to
Variety Release officially register new seeds, ensuring they meet national
standards for quality and distinctiveness.

Training & Providing technical expertise to.€xtension agents and
Capacity farmers on modern agronomic practices, seed
Building multiplication, and crop management.

Bridging the gap between the lab and the field by
demonstrating the benefits of improved varieties to
farmers through "field days" and pilot programs.

Promotion of
Adoption

Pilot questions3.2
Define conventional breeding.
State one modern biotechnological approach.
Mention one role of research institutions in crop improvement.
Identify one crop improved through biotechnology.

Explain why biotechnology is important in crop improvement.

3.3 Characteristics of Improved Varieties

3.3.1 Yield potential and resistance to pests and diseases

-
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Improved varieties are characterised by high yield potential and resistance to pests
and diseases. This ensures stable production and reduces reliance on chemical

pesticides.

Fill-in-the-blank: Improved varieties are characterised by high yield potential and
resistance to

1. High Yield Potential 2. Pest & Disease Resistance
"

[ : *

ncrease

Harvest a ,
. W Improved *
\ 7 il Crop Vairaties
NN ¥ V)
Traditional Varieity Improved Varieity Susceptible Varieity Resistant Varieity

Figure 3.3 Characteristics of improved variaties

Fropt 3.3 a digiren the thas af ine rendes variaties. OER- upstertices maties and &
euproves onfand scia the allach to of thar ofracistaties.

Figure 3.3 Characteristics of improved varieties

3.3.2 Adaptability to environmental conditions

Improved varieties are bred to adapt to different environments, including drought-
prone areas and regions with poor soils. This adaptability makes them suitable for
diverse agro-ecological zones in Nigeria.
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Fill-in-the-blank: Improved varieties are bred to adapt to different
conditions.

Plate 3.3 Adaptablity of Improved Varieties

1. Drought-Resistant Varieties 2. Nutrient-Efficient Varieties

Thriving in % Growing in Poor Soil

Arid Conditions

Improved variaties are bred to withstand environmental streses,
ensuring producivity in challensing clinates and resource-poor areas.

ER

Open Educational Resources

Plate 3.3 Adaptability of improved varieties
3.3.3 Nutritional and economic benefits

Improved varieties often have enhanced nutritional qualities, such as higher protein
or vitamin content. Economically, they provide better returns to farmers and
support agro-industries.

Fill-in-the-blank: Improved varieties often have enhanced qualities such as
higher protein content.

Box 3.3 Nutritional and economic benefits of improved varieties

)
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Benefit

Key A t E 1
Category ey Advantages xamples

Biofortification: Increasing

the density of vitamins and

minerals in staple crops. Vitamin A-enriched
Nutritional orange—ﬂéshed swe?et
Benefits potato; High-protein

Quality Protein Maize

Protein Content: Enhancing (QPM).

the amino acid profile of

cereals and legumes.

Farm Income: Reducing crop

loss and increasing yields leads

to higher disposabledncome. Pest-resistant cotton for
Economic textiles; High-starch
Benefits cassava for industrial

Industrial Raw Materials: flour and ethanol.

Providing uniform quality for

processing plants.

Pilot questions 3.3

State one characteristic of improved varieties.
Mention one environmental condition improved varieties adapt to.
Identify one nutritional benefit of improved varieties.
Explain one economic benefit of improved varieties.
Define yield potential.
3.4 Role of Improved Varieties in Productivity

3.4.1 Contribution to food security

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Improved varieties contribute to food security by ensuring higher yields and stable
production. They help meet the growing demand for food in Nigeria and globally.

Fill-in-the-blank: Improved varieties contribute to food security by ensuring higher
and stable production.

Figure 3.4 Contribution of Improved Varieties to
Food Security

Improved variaties increase yields and ensure food security

Increased Yields & Resilience

A TAE A

4 &
Higher )
Hr A
Produciivity

=

Enhanced Food Security

Stable Food Food Supply

-

| & o
Crop Varieties itional Di &s J $ =
Trad'?lona Iseas,e tress Improved Nutrition  Higher Income
Variety Resistance & Health & Stability
By combining high yield potential with robust defenses, improved varieties are
foundational to global food security efforts.
€ OER

Figure 3.4 Contribution of improved varieties to food security

3.4.2 Impact on farmers’ income and livelihoods
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Improved varieties increase farmers’ income by reducing losses and providing
higher returns. They also improve livelihoods by supporting employment and
reducing poverty.

Fill-in-the-blank: Improved varieties increase farmers’ by reducing losses
and providing higher returns.

Plate 3.4 Impact of improved variaties on farmers’
livmers’ liverllelds

Al prompt suggestion: “Generate an image showing farmers haresting improved crop variaties with
with higher yields" Search string: “impact improved variaties livobllelids OER image

| N
MPROVED VARITIES:

NG PROSpER Ty

ARVEST)

w OER

4
Open Educational Resources

Plate 3.4 Impact of improved varieties on farmers’ livelihoods
3.4.3 National and global significance

Improved varieties are significant nationally and globally because they support
agricultural development, trade, and resilience against climate change. They
contribute to achieving sustainable development goals.

Fill-in-the-blank: Improved varieties contribute to achieving sustainable
goals.
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Box 3.4 National and global significance of improved varieties

Dimension Key Significance Impact & Examples
National Economic Drlves GDP growth through
increased agricultural output and
Level Development
surplus for export.
High-quality seeds-ensure produce
meets international standards,
Trade & : . )
Competitiveness allowing nations to compete in global
P markets (e.g., specialized coffee or
cocoa varieties).
th th of local
ot sy | Epengs Bt st
Growth comp op & ’
input suppliers.
Developing "Climate-Smart" crops
Global . - (drought-tolerant, flood-resistant)
1 Resil :
Level Clim e helps the global food system survive
extreme weather events.
Sustainable Directly contributes to SDG 2 (Zero
Development Goals Hunger), SDG 1 (No Poverty), and
(SDGs) SDG 13 (Climate Action).
Higher productivity on existing land
Environmental reduces the need to clear forests for
Protection new farmland, preserving global
biodiversity and carbon sinks.
Pilot questions 3.4

-
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Explain how improved varieties contribute to food security.
State one impact of improved varieties on farmers’ income.
Mention one way improved varieties support livelihoods.
Identify one national significance of improved crop varieties.

Discuss one global significance of improved crop varieties.

Series Summary

This Series has examined the concept, techniques, characteristics, and role of
improved crop varieties in agricultural productivity. Its;purpose was to help you
appreciate how improved varieties are developed, what makes them distinct, and
why they are essential for modern farming.

We began by defining improved crop varieties and tracing their historical
development, before considering their importance in agriculture. Then we explored
techniques of crop improvement, including conventional breeding, modern
biotechnology, and the role of research institutions. Following that, we studied the
characteristics of improved varieties, focusing on yield potential, adaptability, and
nutritional benefits. Finally, we analysed their role in productivity, highlighting
contributions to food security, farmers’ livelihoods, and national as well as global
significance. By completing this Series, you should now be able to define
improved varieties, explain crop improvement techniques, evaluate their
characteristics, and analyse their impact on productivity, in line with the Series
Learning Outcomes.

Glossary of Terms

Adaptability: The ability of a crop variety to perform well under different
environmental conditions.

Biotechnology: The use of scientific tools such as genetic engineering and
tissue culture to improve crops.

Conventional breeding: Traditional methods of improving crops through
selection and crossing of plants.

-
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Crop improvement: The process of developing plant varieties with desirable
traits such as higher yields.

Green Revolution: A period in the mid-20th century marked by the
introduction of high-yielding crop varieties.

Improved crop varieties: Plant types developed through scientific methods to
possess desirable traits.

Research institutions: Organisations such as IITA and NAERLS that develop
and release improved crop varieties.

Yield potential: The maximum production capacity of a crop.under optimal
conditions.

Concept Check Questions [Series 3]

Objective questions

Improved crop varieties are déveloped to possess desirable such as
higher yields. (Linked to SLO 3.1)

The Green Revolution introduced high-yielding . (Linked to SLO 3.2)

Mass selection and hybridisation are examples of breeding methods.
(Linked to SLO 3.3)

Genetic engineering and tissue culture are examples of approaches.
(Linked to SLO 3.4)

IITA is an example of a institution involved in crop improvement.
(Linked to SLO 3.5)

Short-answer questions
Define improved crop varieties. (Linked to SLO 3.1)
State one historical stage of crop improvement. (Linked to SLO 3.2)
Mention one characteristic of improved varieties. (Linked to SLO 3.6)

Identify one environmental condition improved varieties adapt to. (Linked to
SLO 3.7)

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Explain one nutritional benefit of improved varieties. (Linked to SLO 3.8)

Long-answer questions

Analyse conventional and modern techniques of crop improvement. (Linked to
SLO 3.3, SLO 3.4)

Evaluate the role of research institutions in crop improvement. (Linked to SLO
3.5)

Discuss the contribution of improved varieties to food security and farmers’
livelihoods. (Linked to SLO 3.9, SLO 3.10)

Explain the national and global significance of improved crop varieties. (Linked
to SLO 3.11)

Answers to Concept Check Questions [Series 3]

Objective questions

Traits

Varieties
Conventional
Biotechnological

Research

Short-answer questions

Improved crop varieties are plant types developed through scientific methods to
possess desirable traits.

The Green Revolution.
High yield potential.
Drought-prone areas.

Higher protein content.

Long-answer questions

-
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Basic response: Conventional methods include selection and crossing, while
modern methods involve biotechnology.

Value-added response: Learners may compare efficiency, precision, and
examples of crops improved through each method.

Basic response: Research institutions develop and release improved varieties.

Value-added response: Learners may highlight training, extension services,
and partnerships with farmers.

Basic response: Improved varieties increase yields, ensutre food security, and
raise farmers’ income.

Value-added response: Learners may connect these contributions to poverty
reduction and rural development.

Basic response: Improved varieties support national development and global
food security.

Value-added response: Learners may link them to trade, climate resilience,
and sustainable development goals.

Answers to Pilot Questions [Series 3]
Improved crop varieties are plant types developed to possess desirable traits.
The Green Revolution.
IITA.
Productivity.
Improved varieties are distinct because they are scientifically bred.
Conventional breeding involves selection and crossing.

-
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Genetic engineering.

Conducting trials and releasing varieties.
Maize.

Biotechnology allows precise transfer of traits.
High yield potential.

Drought-prone areas.

Higher protein content.

Better returns to farmers.

Yield potential is the maximum production capagcity of a crop.
Higher yields.

Income.

Employment.

Agricultural development.

Sustainable development goals.

References and Attributions [Series 3]

FAO. (2020). Crop Improvement and Food Security. Rome: Food and
Agriculture Organization of the United Nations.

[ITA. (2019). Improved Varieties for African Agriculture. Ibadan: International
Institute of Tropical Agriculture.

NAERLS. (2018). Crop Improvement Practices in Nigeria. Zaria: Ahmadu
Bello University.

Illustrations

-

Figure 3.1 Definition of improved crop varieties: Al-generated placeholder.
Prompt: “Generate a diagram comparing traditional crop varieties with
improved ones, highlighting yield and resistance.”
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Plate 3.1 Historical development of crop improvement: Al-generated
placeholder. Prompt: “Generate an image showing stages of crop
improvement from traditional seed selection to modern breeding.”

Box 3.1 Importance of improved crop varieties: Al-generated placeholder.
Prompt: “Generate a table showing importance of improved varieties:
productivity, food security, income, industry.”

Figure 3.2 Conventional breeding methods: Al-generated placeholder. Prompt:
“Generate a diagram showing mass selection, hybridisation, and
backcrossing in crop breeding.”

Plate 3.2 Modern biotechnological approaches: Al-generated placeholder.
Prompt: “Generate an image showing geneticengineering, tissue culture,
and molecular markers in crop improvement.”

Box 3.2 Role of research institutions in crop improvement. Al-generated
placeholder. Prompt: “Generate a table showing roles of research
institutions: trials, release, training, adoption.”

Figure 3.3 Characteristics of improved. varieties: Al-generated placeholder.
Prompt: “Generate a diagram showing high yield potential and pest
resistance in improved crop varieties.”

Plate 3.3 Adaptability of improved varieties: Al-generated placeholder. Prompt:
“Generate an image showing crops adapted to drought-prone and poor soil
environments.”

Box 3.3 Nutritional and economic benefits of improved varieties: Al-generated
placeholder. Prompt: “Generate a table showing nutritional benefits (protein,
vitamins) and economic benefits (income, industry).”

Figure 3.4 Contribution of improved varieties to food security: Al-generated
placeholder. Prompt: “Generate a diagram showing improved varieties
increasing yields and ensuring food security.”

Plate 3.4 Impact of improved varieties on farmers’ livelihoods: Al-generated
placeholder. Prompt: “Generate an image showing farmers harvesting
improved crop varieties with higher yields.”

-
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Box 3.4 National and global significance of improved varieties: Al-generated
placeholder. Prompt: “Generate a table showing national significance
(development, trade) and global significance (climate resilience, SDGs).”

Series 4: Production Practices, Harvesting, and Produce Handling
Techniques

Part 4.1 Land Preparation and Planting Practices
4.1.1 Land clearing and tillage methods
4.1.2 Seed selection and planting techniques
4.1.3 Crop establishment and early management
Part 4.2 Crop Management Practices
4.2.1 Weed control methods
4.2.2 Fertiliser application and soil management
4.2.3 Pest and disease control strategies
Part 4.3 Harvesting Techniques
4.3.1 Indicators of crop maturity
4.3.2 Methods of harvesting different crop groups
4.3.3 Tools and equipment used in harvesting
Part 4.4 Post-Harvest Handling and Storage
4.4.1 Produce cleaning and sorting
4.4.2 Storage methods and facilities

4.4.3 Transportation and marketing considerations
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Introduction

In the last Series, we explored improved crop varieties and their role in
productivity. While improved varieties provide the foundation for higher yields;
their success depends largely on the production practices, harvesting methods, and
handling techniques applied by farmers. Without proper management, even the
best varieties may fail to achieve their potential.

The aim of this Series is to equip you with the knowledge and skills to apply
effective production practices, harvesting methods, and post-harvest handling
techniques that ensure high yields, reduce losses, and maintain quality.

We shall commence this Series by examining land preparation and planting
practices, including seed selection and crop establishment. Next, we will explore
crop management practices such as weed control; fertiliser application, and pest
management. Following that, we will'study harvesting techniques, focusing on
maturity indicators, methods, and tools. Finally, we will wrap up by analysing
post-harvest handling and storage, including cleaning, sorting, transportation, and
marketing.

Series Learning Outcomes

Upon completing this Series, you should be able to:

SLO 4.1 Defineland preparation and explain methods of tillage used in arable
crop production.

SLO 4.2 Demonstrate appropriate seed selection and planting techniques for
crop establishment.

SLO 4.3 Apply crop management practices such as weed control, fertiliser use,
and pest management.

SLO 4.4 Identify indicators of crop maturity and explain suitable harvesting
methods for different crop groups.

SL.O 4.5 Describe tools and equipment used in harvesting arable crops.

SLO 4.6 Analyse post-harvest handling techniques including cleaning, sorting,
and storage.

-
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SLO 4.7 Evaluate transportation and marketing considerations in produce
handling.

4.1 Land Preparation and Planting Practices
4.1.1 Land clearing and tillage methods

Land preparation refers to the processes carried out before planting to make the
soil suitable for crop growth. It involves clearing vegetation, removing obstacles,
and tilling the soil to create a favourable environment for seed germination and
root development.

Tillage is the mechanical manipulation of soil using tools or equipment to improve
aeration, water infiltration, and nutrient availability. Common tillage methods
include zero tillage, minimum tillage, and conventional tillage. Each method has
advantages depending on the crop type and environmental conditions.

Fill-in-the-blank: Tillage is the mechanical manipulation of using tools or
equipment to improve aeration.

-
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Figure 4.1 Land clearing and tillage methods

Different approachs to prepare land for planting

1. Land Clearing 2. Zero Tillage = 3. Minimum 4. Conventional
(No-til) Tillage (Plowing)

Removal of wild Planting directly into residu. Reduced plowing. Leaves Full soil inversion.
vegetation Minimiazs soil disturbance. most residue on surface  Leaves soil bare and fine

Matching tillage to soil and climate ensures healthy land and

sustainable harvets.
OER)

Figure 4.1 Land clearing and tillage methods
4.1.2 Seed selection and planting techniques

Seed selection is the process of choosing seeds with desirable qualities such as
high germination rate, disease resistance, and genetic purity. Good seed selection
ensures uniform crop stands and higher yields.

Planting techniques vary depending on the crop. They include broadcasting,
drilling, dibbling, and transplanting. The choice of technique depends on seed size,
crop type, and available resources. Proper spacing is essential to reduce
competition for nutrients, water, and sunlight.

Fill-in-the-blank: Proper spacing during planting reduces competition for nutrients,
water, and

Do)
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Plate 4.1 Seed selection and planting techniques

Different methods for placing seeds or seellings for optimal growth

1. Broasdecting 2. Dibbling 3. Drilling 4. Transpntating
. / 1 g
- é O*o -
¢ Mechanical, precise | Moving seelings a

Manual scatttring of | Creating holes witha | placement seeds in a nursery to the the
seeds. Simple but stick or tool for reeds in rows at main field. Common
but less uniform. precise seed placement. uniform depth. for rice, vegetables.

Choosing the right technique depends on crop type, resources

and desired plant density. MO E R

(%e‘n Educational Resource

Plate 4.1 Seed selection and planting techniques
4.1.3 Crop establishment and early management

Crop establishment refers to the successful germination and growth of seedlings
into healthy plants. Early management practices such as watering, mulching, and
thinning are critical to ensure strong crop stands.

Thinning is the removal of excess seedlings to maintain proper spacing, while
mulching involves covering the soil surface with organic or inorganic materials to
conserve moisture and suppress weeds.

Fill-in-the-blank: Mulching involves covering the soil surface with materials to
conserve and suppress weeds.
)
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Box 4.1 Early crop management practices

Practice Description Key Benefits
L Prevents "transplant shock,"
Providing supplemental .
. : ensures steady growth in the
Watering / water during dry spells :
.. . . absence of rain, and-helps
Irrigation or immediately after : :
. nutrients dissolve for root
transplanting.
uptake.
) ) Conserves soil moisture,
Covering the soil surface
. . suppresses weed growth,
. around seedlings with :
Mulching . . regulates soil temperature, and
organic materials (straw, .
. adds organic matter upon
grass) or plastic films. y.
decomposition.
The removal of excess.or || Reduces competition for light,
A weak seedlings from a water, and nutrients; ensures
Thinning : . .
stand where multiple optimal plant population and
seeds were planted. better air circulation.
Replacing seeds that Maintains the required plant
Supplanting failed to germinate or density per hectare to ensure
(Gap-filling) seedlings that died maximum yield potential at
shortly after planting. harvest.
The manual or chemical . e : "
: Eliminates "nutrient thieves
Early removal of weeds during :
\ during the most vulnerable
Weeding the first 3—4 weeks of -
stage of the crop's lifecycle.
growth.
Pilot questions 4.1

Define land preparation.

-
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State one method of tillage.
Mention one quality of good seed selection.
Identify one planting technique.

Explain one early crop management practice.

4.2 Crop Management Practices
4.2.1 Weed control methods

Weed control refers to practices used to reduce or eliminate unwanted plants that
compete with crops for nutrients, water, and sunlight..Methods include manual
weeding, mechanical cultivation, chemical herbicides, and cultural practices such
as crop rotation.

Fill-in-the-blank: Weed control reduces competition for nutrients, water, and

-
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Figure 4.2
Weed Control Methods

Integrated approaches for managing unwanted plants

1. Manual Weeding 2. Mechanical 3. Herbricide Use 4. Crop Rotation
Cultivation
Hand-pulling / 5
Hoeing = ( ‘
= s
an e
) s
Inter-row Chemical Breaks weed cycles
tillage application

Combining methods reduces weed resistance and

promotes healthy crops
ROER

Figure 4.2 Weed control methods
4.2.2 Fertiliser application and soil management

Fertiliser application is the process of adding nutrients to the soil to enhance crop
growth. Fertilisers may be organic (manure, compost) or inorganic (NPK
formulations). Proper timing and dosage are essential to avoid nutrient loss or
pollution.

Soil management involves practices such as mulching, crop rotation, and cover
cropping to maintain soil fertility and structure.

Fill-in-the-blank: Fertilisers may be organic or

-
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Plate 4.2 Fertilliser application and soil management
Nourishing crops for healthy growth and high yields

1. Organic Manure 2. NPK Granular Fertilliser

Balanced feeding is essential for sustainable soil fertility and /j
abundant harvests. OER

Open Educalional Reseurce

Plate 4.2 Fertiliser application and soil management
4.2.3 Pest and disease control strategies

Pest and disease control refers to measures taken to protect crops from insects,
pathogens, and other harmful organisms. Strategies include cultural practices (crop
rotation), biological control (using natural predators), and chemical control
(pesticides). Integrated Pest Management (IPM) combines these methods for
sustainable control.

Fill-in-the-blank: Integrated Pest Management combines cultural, biological, and
methods for sustainable control.

Box 4.2 Pest and disease control strategies
)
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Strategy

Definition

Common Practices

Cultural Control

Modifying farming
practices to make
the environment less
favorable for pests.

Crop rotation, timely
planting, proper spacing,
removal of infected plant
debris (sanitation), and use
of resistant varieties.

Biological Control

Using natural
enemies (predators,
parasites, or
pathogens) to
manage pest
populations.

Releasing ladybugs to eat
aphids, using Bacillus
thuringiensis (Bt), or
protecting habitats for
insect-eating birds.

Chemical Control

The use of synthetic
or natural
substances to kill or
repel pests and
diseases.

Application of
insecticides, fungicides,
and rodenticides. This is
often a "rescue" treatment
when other methods fail.

Using physical
barriers or manual

Hand-picking beetles,
using insect nets,

Mechanical/Physical solarization (heating soil
labor to remove . :
under plastic), and setting
pests.
traps.
Monitoring pest levels and
An ecosystem-based | only applying chemicals
Integrated Pest strategy that when damage exceeds an
Management (IPM) combines all the Economic Threshold,

above methods.

prioritizing the least toxic
methods first.

-
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Pilot questions 4.2
Define weed control.
State one type of fertiliser.
Mention one soil management practice.
Identify one pest control strategy.

Explain Integrated Pest Management.

4.3 Harvesting Techniques
4.3.1 Indicators of crop maturity

Crop maturity indicators are signs that crops are ready for harvest. For cereals,
maturity is indicated by dry grains; for root crops, by yellowing leaves; and for
legumes, by dry pods. Harvesting.at the right time ensures quality and reduces
losses.

Fill-in-the-blank: For cereals, maturity is indicated by dry

-
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Figure 4.3 Indicators of crop maturity
Visual cues for optimal harvest time

1. Dry Grains 2. Yellowing Leaves 3. Dry Pods
(Cereals) (Root Crops) (Legumes)

Above-ground
easily detached leaves turn yellow
from the and drop
the plant

Pods change
color from
brown/black
and rattle.

Recognziing these signs ensures maximum yield and grain quality

'® |
OER
Figure4.3 Indicators of crop maturity

4.3.2 Methods of harvesting different crop groups

Harvesting methods vary by crop type. Cereals are harvested by cutting stalks, root
crops are dug up, and legumes are plucked or threshed. Harvesting may be manual
or mechanised depending on scale and resources.

Fill-in-the-blank: Root crops are harvested by up from the soil.
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Plate 4.3

Methods of harvesting different crop groups
Combining traditional and modern techniques for efficient yields

1. Manual Harvesting 2. Manual Digging 3. Mechanised Harvesting
(Cereals) (Root Crops) (Large Farms)

Matching the harvesting technique to the crop and farm size
optimises efficiency and reduces post-harvest losses.

('!OER_
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Plate 4.3 Methods of harvesting different crop groups
4.3.3 Tools and equipment used in harvesting

Harvesting tools include cutlasses, sickles, hoes, and mechanised equipment such
as combine harvesters. The choice of tool depends on crop type, farm size, and
available technology.

Fill-in-the-blank: Harvesting tools include cutlasses, sickles, hoes, and
harvesters.

-
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Box 4.3 Tools and equipment used in harvesting

Tool / Primary Use
T Key Feat
Equipment ype (Crops) ¢y Teatures
: A curved blade used for
Sickle Manual Rice, Wheat, cutting stalks of cereal
Grasses
crops at the base.
Maize, Used for cutting stalks,
Cutlass / : : .
Manual Cassava, clearing vines, or peeling
Machete -
Yam during harvest.
. Yam, Sweet Designed with a blade set
Harvesting at an angle to dig out
Manual Potato, )
Hoe tubers and pods without
Groundnut ..
bruising them.
Digging Irish Potato, Used to loosen the soil
Manual around root crops to allow
Fork Cassava C e
for easier lifting.
Shellers / Q- Maize, Setagf;:ryrﬁg}gﬁ gﬁt
Threshers Mechanized Cowpea, Rice P 8 :
cob, pod, or panicle.
A complex machine that
Combine Mechanized Maize, Rice, simultaneously cuts,
Harvester Wheat threshes, and cleans grain
in the field.

Pilot questions 4.3

-
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State one indicator of crop maturity.

Mention one method of harvesting cereals.

Identify one tool used in harvesting root crops.

Explain the difference between manual and mechanised harvesting.

Give one reason why harvesting at the right time is important.

4.4 Post-Harvest Handling and Storage
4.4.1 Produce cleaning and sorting

Cleaning and sorting are essential post-harvest practices. Cleaning removes dirt
and foreign materials, while sorting separates produce based on size, quality, or
colour. These practices improve market value'and consumer acceptance.

Fill-in-the-blank: Cleaning removes dirt and foreign materials, while
separates produce based on size and quality.

-

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Figure 4.4 Produce Cleaning and Sorting

1. Cleaning 2. Sorting

Manual Dry Cleaning Manual Sorting

Removes dirt, dust, and light debris from grains Separates by size, quality, and defects

Mechanical Sorting
Automated by size or weight

Washing (Root Crops)

Washes off soil and mud from tubers

Ensuring high-quality produce for market and storage OER

Figure 4.4 Produce cleaning and sorting
4.4.2 Storage methods and facilities

Storage refers to keeping harvested produce under conditions that maintain quality
and reduce losses. Methods include traditional storage (barns, silos) and modern
facilities (cold storage, warehouses). Proper storage prevents spoilage and ensures
food availability.

Fill-in-the-blank: Traditional storage methods include barns and
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Plate 4.4 Storage methods and facilities

Storage methods and facilities

1. Traditional Barn (Crib) 2. Modern Silios (Grain Storage)

i

Local, low-cost, air-dried storage. Large-scale, protects from pests and
moisture

3. Cold Storage (Perishables) 4. Warehouse (Bagged Produce)

&’

Maintains freshness, extends shelf-life. Bulk storage for procesed and bagged

goods
Choosing the right storage reduces post-harvest losses and ensuras food
security 2

Plate 4.4 Storage methods and facilities

4.4.3 Transportation and marketing considerations

Transportation ensures produce reaches markets quickly and safely, while
marketing involves selling produce at profitable prices. Poor handling during
transportation can lead to losses, while effective marketing strategies increase
farmers’ income.

Fill-in-the-blank: Poor handling during transportation can lead to
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Box 4.4 Transportation and marketing considerations

Consideration Key Focus Factors for Success

Infrastructure: Good road networks reduce
bruising of tubers and spoilage of perishables.

Quick and Safe Vehicle Choice: Using ventilated trucks for
Delivery vegetables or refrigerated units for highly
perishable items.

Transportation

Loading: Proper stacking to prevent crushing.

Off-season sales: Storing non-perishables
(grains) to sell when prices rise.

Profitable
Market Timing Salels
Market Information: Accessing real-time price

data via mobile apps or radio to choose the best

market location.

Sorting: Grouping produce by size and quality to
attract premium prices.

Grading and

it Value Addition
Packaging

Packaging: Using crates instead of bags for
tomatoes to reduce transit damage.

Direct Sales: Selling at farm gates or local

Income markets for immediate cash.

Market Channels )
Generation

-
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Consideration Key Focus Factors for Success

Contract Farming: Pre-negotiated prices with
food processors or exporters to ensure a
guaranteed market.

Diversification: Selling to multiple buyers to
avoid dependency.

Risk Financial
Management Security
Insurance: Protecting against losses during
transit or sudden market crashes.
Pilot questions 4.4

Define cleaning and sorting in post-harvest handling.
State one traditional storage method.

Mention one modern storage facility.

Identify one transportation challenge in produce handling.

Explain one marketing consideration for farmers.

Series Summary

This Series has focused on the practical aspects of crop production, harvesting, and
post-harvest handling. Its purpose was to equip you with the knowledge and skills
needed to manage crops effectively from land preparation to marketing.

We began by examining land preparation and planting practices, including tillage
methods, seed selection, and crop establishment. Then we explored crop
management practices such as weed control, fertiliser application, and pest
management. Following that, we studied harvesting techniques, focusing on
maturity indicators, methods, and tools. Finally, we analysed post-harvest handling
and storage, including cleaning, sorting, storage facilities, transportation, and
marketing. By completing this Series, you should now be able to apply production

-
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practices, identify harvesting indicators, use appropriate tools, and evaluate post-
harvest handling techniques, in line with the Series Learning Outcomes.

Glossary of Terms

Crop establishment: The successful germination and growth of seedlings into
healthy plants.

Fertiliser application: The process of adding nutrients to the soil'to enhance
crop growth.

Harvesting: The process of collecting mature crops from the field.

Integrated Pest Management (IPM): A sustainable approach combining
cultural, biological, and chemical methods to control pests.

Land preparation: Processes carried out before planting to make the soil
suitable for crop growth.

Mulching: Covering the soil surface-with materials to conserve moisture and
suppress weeds.

Post-harvest handling: Practices carried out after harvesting to maintain
quality and reduce losses.

Seed selection: Choosing seeds with desirable qualities such as high
germination rate and disease resistance.

Sorting: Separating produce based on size, quality, or colour.

Tillage: Mechanical manipulation of soil using tools or equipment to improve
aeration and nutrient availability.

Concept Check Questions [Series 4]
Objective questions

Tillage is the mechanical manipulation of using tools or equipment.
(Linked to SLO 4.1)

-
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Proper spacing during planting reduces competition for nutrients, water, and
. (Linked to SLO 4.2)

Fertilisers may be organic or . (Linked to SLO 4.3)

Integrated Pest Management combines cultural, biological, and
methods. (Linked to SLO 4.3)

For cereals, maturity is indicated by dry . (Linked to SLO4.4)
Short-answer questions

Define land preparation. (Linked to SLO 4.1)

State one planting technique. (Linked to SLO 4.2)

Mention one soil management practice. (Linked to SLO 4.3)

Identify one tool used in harvesting cereals. (Linked to. SLO 4.5)

Explain one marketing considerationfor farmers. (Linked to SLO 4.7)
Long-answer questions

Analyse the importance of seed selection and planting techniques in crop
establishment. (Linked to SLO 4.2)

Evaluate crop management practices such as weed control, fertiliser application,
and pest management. (Linked to SLO 4.3)

Discuss indicators of crop maturity and suitable harvesting methods for
different crop groups. (Linked to SLO 4.4)

Explain post-harvest handling techniques and their role in reducing losses.
(Linked to SLO 4.6)

Answers to Concept Check Questions [Series 4]
Objective questions

Soil

Sunlight

-
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Inorganic
Chemical

QGrains

Short-answer questions

Land preparation refers to processes carried out before planting to make the soil
suitable for crop growth.

Broadcasting.
Mulching.
Sickle.

Ensuring produce is sold at profitable prices.

Long-answer questions

-

Basic response: Seed selection ensures high germination and uniform stands,
while planting techniques influence spacing.

Value-added response: Learners may explain how these practices reduce
competition and improve yields.

Basic response: Crop management includes weed control, fertiliser use, and
pest management.

Value-added response: Learners may evaluate sustainability and
environmental impacts of these practices.

Basic response: Maturity indicators include dry grains, yellowing leaves, and
dry pods.
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Value-added response: Learners may compare manual and mechanised
harvesting methods across crop groups.

Basic response: Post-harvest handling includes cleaning, sorting, and storage to
maintain quality.

Value-added response: Learners may discuss how proper handling reduces
losses and supports food security.

Answers to Pilot Questions [Series 4]
Preparing land before planting.
Zero tillage.
High germination rate.
Broadcasting.
Mulching.
Removing weeds.
Organic fertiliser.
Crop rotation.
Biological control.
Integrated Pest Management.
Dry grains.
Cutting stalks.
Hoe.
Manual harvesting uses labour, mechanised uses machines.
To ensure quality.
Cleaning removes dirt, sorting separates produce.
Barns.

-
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Cold storage.
Poor roads.

Selling at profitable prices.

References and Attributions [Series 4]

FAOQO. (2020). Post-Harvest Management of Crops. Rome: Food and
Agriculture Organization of the United Nations.

IITA. (2019). Crop Production Practices in Nigeria. Ibadan: International
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NAERLS. (2018). Extension Guide on Crop Management. Zaria: Ahmadu
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Illustrations

Figure 4.1 Land clearing and tillage methods: Al-generated placeholder.
Prompt: “Generate a diagram showing land clearing, zero tillage, minimum
tillage, and conventional tillage.”

Plate 4.1 Seed selection and planting techniques: Al-generated placeholder.
Prompt: “Generate an image showing broadcasting, drilling, dibbling, and
transplanting methods of planting.”

Box 4.1 Early crop management practices: Al-generated placeholder. Prompt:
“Generate a table showing watering, mulching, and thinning as early crop
management practices.”

Figure 4.2 Weed control methods: Al-generated placeholder. Prompt:
“Generate a diagram showing manual weeding, mechanical cultivation,
herbicide use, and crop rotation.”

Plate 4.2 Fertiliser application and soil management: Al-generated
placeholder. Prompt: “Generate an image showing farmers applying organic
manure and NPK fertilisers to crops.”

Box 4.2 Pest and disease control strategies: Al-generated placeholder. Prompt:
“Generate a table showing cultural, biological, chemical, and integrated pest
management strategies.”

-
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Figure 4.3 Indicators of crop maturity: Al-generated placeholder. Prompt:
“Generate a diagram showing dry grains, yellowing leaves, and dry pods as
crop maturity indicators.”

Plate 4.3 Methods of harvesting different crop groups: Al-generated
placeholder. Prompt: “Generate an image showing manual harvesting of
cereals, digging root crops, and mechanised harvesting.”

Box 4.3 Tools and equipment used in harvesting: Al-generated placeholder.
Prompt: “Generate a table showing manual tools (cutlass; sickle, hoe) and
mechanised tools (combine harvester).”

Figure 4.4 Produce cleaning and sorting: Al-generated placcholder. Prompt:
“Generate a diagram showing cleaning and sorting of harvested crops.”

Plate 4.4 Storage methods and facilities: Al-generated placeholder. Prompt:
“Generate an image showing barns, silos, cold storage, and warehouses for
crop storage.”

Box 4.4 Transportation and marketing considerations: Al-generated
placeholder. Prompt: “Generate a table showing transportation (quick, safe
delivery) and marketing (profitable sales, income).”

Series S: Utilisation, Processing, Storage, and Economic Aspects of
Arable Crops

Part 5.1 Utilisation of Arable Crops
5.1.1 Food uses of cereals, legumes, and root crops
5.1.2 Industrial uses of arable crops
5.1.3 Cultural and social significance

-
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Part 5.2 Processing of Arable Crops
5.2.1 Traditional processing methods
5.2.2 Modern processing technologies
5.2.3 Value addition through processing

Part 5.3 Storage of Arable Crops

5.3.1 Traditional storage methods
5.3.2 Modern storage facilities
5.3.3 Challenges in storage and preservation
Part 5.4 Economic Aspects of Arable Crops
5.4.1 Contribution to household income and food security
5.4.2 Role in national economy and trade

5.4.3 Emerging opportunities and constraints

Introduction

In the last Series, we explored production practices, harvesting, and post-harvest
handling techniques. While these practices ensure crops are grown and harvested
successfully, their true value isrealised through utilisation, processing, storage,
and economic contributions. Understanding these aspects helps farmers,
processors, and policymakers maximise the benefits of arable crops.

The aim.of this Series is to provide you with knowledge of how arable crops are
utilised, processed, stored, and integrated into economic systems. By studying this
Series, you will be able to analyse the multiple roles crops play in food security,
industry, and trade.

We shall commence this Series by examining the utilisation of arable crops,
including food, industrial, and cultural uses. Next, we will explore processing
methods, both traditional and modern, and consider how value addition enhances
crop benefits. Following that, we will study storage methods and challenges in
preservation. Finally, we will wrap up by analysing the economic aspects of arable
crops, focusing on household income, national trade, and emerging opportunities.

-
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Series Learning Outcomes

Upon completing this Series, you should be able to:
SLO 5.1 Describe the food, industrial, and cultural uses of arable crops.
SLO 5.2 Explain traditional and modern processing methods of arable crops.

SLO 5.3 Analyse how value addition through processing enhances crop
benefits.

SLO 5.4 Identify traditional and modern storage methods for arable crops.
SLO 5.5 Evaluate challenges in storage and preservation of arable ¢rops.

SL.O 5.6 Assess the contribution of arable crops to household income and food
security.

SLO 5.7 Discuss the role of arable crops in national economy and trade.

SLO 5.8 Examine emerging opportunities and constraints in the economic
aspects of arable crops.

5.1 Utilisation of Arable Crops
5.1.1 Food uses of cereals, legumes, and root crops

Food utilisation refers to the ways crops are consumed to meet nutritional needs.
Cereals such as maize, rice, and sorghum are staple foods, providing carbohydrates
and energy. Legumes like cowpea and soybean supply protein, while root crops
such as yam and cassava provide starch and are often processed into flour or garri.

Fill-in-the-blank: Cereals provide carbohydrates, legumes supply protein, and root
crops provide

-
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Figure 5.1 Food uses of ariable crops
The building blocks of a balanced diet

1. Cereals
(Carbohydrrates)

A

)

Wheat

Wheat Maize (Corn)

®

Mainly Energy
(Staple Foods)

2. Legumes
(Protein)

S

Cowpea (Beans)

=N -

\

-
4

Groundnut  Sobbean

@

Mainly Body Building
(Protein Source)

3. Root Crops
(Starch)

Irish Potato

Mainly Starch
(calories)

A balanced plate combines all three for essential nutrients. 0 EP

Figure 5.1 Food uses of arable crops
5.1.2 Industrial uses of arable crops

Arable crops also serve as raw materials for industries. Maize is used in starch and
ethanol produetion, cassava in pharmaceuticals and adhesives, and cotton in
textiles. Soybean provides oil for food and industrial products, while sorghum is
used in brewing.

Fill-in-the-blank: Cassava is used in pharmaceuticals and industries.

-
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Plate 5.1 Industrial uses of arable crops
Transforming farm produce into everyday products

1. Maize (Starch & Sweeteners) 2. Cassava (Adhesives & Biofuel)

Adding value beyond food for a bio-based economy.
LR “7orR

Plate 5:1 Industrial uses of arable crops
5.1.3 Cultural and social significance

Arable crops hold cultural importance in Nigeria. Yam is central to festivals and
ceremonies; rice is served at celebrations, and millet is used in traditional drinks.
These crops symbolise wealth, hospitality, and community identity.

Fill-in-the-blank: Yam is central to festivals and in Nigeria.

Box 5.1 Cultural and social significance of arable crops

-
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Cultural / Social

Crop Significance Examples of Usage
New Yam Festivals (e.g., Iwa Ji):
Known as the "King of Celebrated across Igboland and
" : other parts of Nigeria to mark the
Yam Crops," it symbolizes .
end of the harvest. It is'often the
wealth and status.
first crop offered to ancestors or
the community.
Social Gatherings: Essential for
weddings, naming ceremonies, and
Rice A symbol of celebration, | religious holidays (Eid,
prestige, and hospitality. Christmas). "Party Rice" (Jollof) is
a central cultural icon in West
African social life.
Traditional Drinks: Used to brew
Millet / Symbolizes resilience traditional beYerages like Kurnu of
. . Burukutu, which are shared during
Sorghum and community bonding. .. .
communal labor or traditional rites
in Northern Nigeria.
Though often a Hospitality: "He who brings kola
perennial, it is frequently | brings life." It is broken and shared
Kola Nut grouped in discussions to welcome guests, seal
of cultural crops for its agreements, and during marriage
ritual importance. negotiations.
Often associated with the Se?sonal 'Fes‘tlvals: Roasted or
transition of seasons and boiled maize is shared as a
Maize communal snack during the first

the end of the "hungry
gap."

rains, symbolizing the return of
plenty.

-
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Pilot questions 5.1
State one food use of cereals.
Mention one industrial use of cassava.
Identify one cultural significance of yam.
Explain why legumes are important in diets.

Give one example of a crop used in brewing.

5.2 Processing of Arable Crops
5.2.1 Traditional processing methods

Traditional processing refers to age-old techniques used by farmers and
households to prepare crops for consumption or storage. Examples include
pounding yam, fermenting cassava into garri, sun-drying maize, and threshing
sorghum. These methods are often labour-intensive but remain widely practised
due to their affordability and cultural significance.

Fill-in-the-blank: Fermenting cassava into 1s an example of traditional
processing.

-
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Figure 5.2
Traditional processing methods of arable crops
Transforming raw produce using age-old techniques

1. Pounding 2. Fermentation & 3. Sun-Drying 4. Threshing
(Yam) & Sifting (Cassava) (Maize/Grains) Sorghum/Millet)

Manual pounding Making “Garri” by Reducing moisture to Separating grain
to create “Pounded Yam” by fermenetg, prevent spolige and stalks, stalks/huss, often
(swallow food). pressie, and sifting. improve storage. manual beating

v -

These methods ensure food preservation, palatability, (@ OER

and cultural continuity.

Open Educational Resoufces

Figure 5.2 Traditional processing methods of arable crops
5.2.2 Modern processing technologies

Modern processing technologies involve mechanised and industrial methods that
improve efficiency, quality, and shelf life. Examples include milling machines for
rice, mechanised cassava graters, oil extraction plants for soybean, and automated
dryers for cereals. These technologies reduce labour, increase output, and meet
industrial standards.

Fill-in-the-blank: Milling machines are used in modern processing of

)
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Plate 5.2 Modern processing technologies of arable crops
Transforming farm produce with efficiency and scale

1. R|ce (Salllng Machlne 2. Cassava Gratmg and Press

Removes husks and polises grain at high volume. Breaks down rood dewaters for food.
garri.

5. Sobyean Oil Extraction Plant 4. Automated Grain Dryer

Extracts edible oil and creates animal feed Redues moisture content for long-term storage

These technologies reduce post-havest losses and improve

food security. \ 0 E R

Open Educational Resources

Plate 5.2 Modern processing technologies of arable crops
5.2.3 Value addition through processing

Value addition refers to enhancing the worth of crops by transforming them into
products with higher market value. For example, maize can be processed into
cornflakes, cassava into starch, and soybean into milk. Value addition increases
farmers’ income, creates employment, and supports agro-industries.

Fill-in-the-blank: Maize can be processed into as a form of value addition.

Caption: Box 5.2 Value addition through processing

ol
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Value-Added Type of .
Raw Crop Product Processing Primary Use / Benefit
Milling, Breakfast cereals with
Maize Cornflakes / Fortification, & extended shelf life and
Custard . o
Toasting added vitamins.
Industrial Grating, Used in textiles,
Cassava Starch / Pressing, & pharmaceuticals,and as
Ethanol Distillation biofuel.
Soy Milk / Extractl.on & ngh-pr.otem dairy
Soybean Sov Oil Pasteurized alternative and heart-
y Liquefaction healthy cooking oil.
Malt Drinks / | Malting & Fine | o€ for non-alcoholic
Sorghum & beverages and gluten-
Flour Milling .
free baking.
Groundnut | Peanit Roasting & Cold | 4 S
Butter / Oil Pressing oil P Yy
Parboiled : Improved nutritional
. . . Steaming & : . .
Rice Rice / Rice Millin retention and industrial
Bran Qil & byproduct use.

Pilot questions 5.2

Define traditional processing methods.

State one example of modern processing technology.

Mention one crop processed into garri.

-
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Identify one product of value addition from maize.

Explain one benefit of value addition in crop processing.

5.3 Storage of Arable Crops
5.3.1 Traditional storage methods

Traditional storage methods are age-old techniques used by farmers to preserve
crops after harvest. Examples include yam barns, underground pits for root crops,
and granaries for cereals. These methods are inexpensive and rely on local
materials, but they may expose produce to pests and spoilage.

Fill-in-the-blank: Yam barns and underground pits are examples.of storage
methods.

Figure 5.3 Traditional storage methods of ariable crops

1. Yam Barn 2. Underground Pit 3. Granary
(For Tubers) (For Root Crops) (For Cereals)

Above-ground wooden Cool, dark, earten pits Elevated mud structures for
racks for ventilation and preserve tubers for dry, long-term
protection from pests. am menthls. storage of grains.

Protecting harvests with time-tested techniques
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Figure 5.3 Traditional storage methods of arable crops
5.3.2 Modern storage facilities

Modern storage facilities use improved technologies to preserve crops for longer
periods. Examples include silos for grains, cold storage for perishable crops, and
warehouses for bulk produce. These facilities reduce losses, maintain quality, and
support large-scale trade.

Fill-in-the-blank: Silos are modern storage facilities used for storing

Plate 5.3 Modern Storage Faciilities for Arable Crops in Nigeria:
Post-Harvest Solutions

A comprehensive photograptic plate illustrating advanced post-horvest infrastrtcture on Nigeria,
Nigeria, Cold storage for pertage for perisiable geeral produce, hphiglose, highligting modern
investment and food security initiaitives.

Plate 5.3 Modern Facillities

Plate 5.3 Modern storage facilities for arable crops

5.3.3 Challenges in storage and preservation
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Despite improvements, storage faces challenges such as pest infestation, mould
growth, poor infrastructure, and high costs of modern facilities. Farmers often
struggle to access cold storage or silos, leading to post-harvest losses. Addressing
these challenges requires investment in infrastructure and farmer training.

Fill-in-the-blank: Pest infestation and mould growth are major challenges in‘crop

Box 5.3 Challenges in storage and preservation of arable crops

Challenge Impact on Crop Common Causes

Significant weight loss Weevils (Sitophilus spp.),
Pest Infestation and destruction of beetles, and rodents
grains/tubers. attacking stored produce.

Production of

Mould & Fungal || dangerous myecotoxins High moisture content in the

crop at the time of storage;

Growth (e.g., Aflatoxins); o
; poor ventilation.
rotting.
) : Lack of temperature-
Poor High physical damage controlled warehouses (cold

and spoilage during

transit or holding. storage) and reliable

electricity.

Infrastructure

High price of modern metal
silos, chemical
preservatives, or hermetic
bags.

Reduced access to
High Costs modern solutions for
smallholder farmers.

-
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Challenge Impact on Crop Common Causes

. Accelerated spoilage High ambient temperatures

Environmental . : . -
and physiological and fluctuating humidity

Factors . : .
breakdown. levels in tropical climates.

o Lack of training on moisture

Improper application of :

Inadequate : testing and modern
preservatives or storage

Knowledge Integrated Pest Management

techniques. (IPM).

Pilot questions 5.3
Define traditional storage methods.
State one example of modern storage facility.
Mention one challenge in crop storage.
Identify one crop stored in yam barns.

Explain why modern storage facilities are important.

5.4 Economic Aspects of Arable Crops
5.4.1 Contribution to household income and food security

Arable crops contribute directly to household income by providing farmers with
produce that can be sold in local and regional markets. They also enhance food
security, ensuring families have access to affordable and nutritious food. For
example, cassava and maize are widely consumed staples that also generate
income when sold.

Fill-in-the-blank: Arable crops contribute to household income and enhance
security.

-
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Figure 5.4 Contribution of arable crops
to household income and food security

Empowering families through farm-to-table value

1. Source of Income 2. Household Consumption 3. Community & Economy
(Market) (Nourishent) (Food Security)

|

A
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Direct consumption provides
nutritious food

Stable food supply and
economic growth

Selling surplus produce
generates cash for famlies

Ensuring economic stablity and nourshing communities

Figure 5.4 Contributionof arable crops to household income and food security
5.4.2 Role in national economy and trade

Arable crops play a vital role in the national economy by supporting agro-
industries, creating employment, and contributing to GDP. They are also important
in trade, both locally and internationally. Nigeria exports crops such as sesame
and cocoa, while maize and rice support domestic industries.

Fillzin-the-blank: Arable crops contribute to GDP and play a role in national

Daa)
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Plate 5.4

Role of arable crops in national economy and trade
Driving economic growth and global commerce

1. Supporting Industries

2. International Exports 3. Local Trade & Markets
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Plate 5.4 Role of arable crops in national economy and trade
5.4.3 Emerging opportunities and constraints

Emerging opportunities include agro-processing ventures, export markets, and
imnovations in storage and value addition. However, constraints such as poor
infrastructure, limited access to credit, and post-harvest losses hinder farmers from
maximising economic benefits. Addressing these challenges requires supportive
policies and investment.

Fill-in-the-blank: Poor infrastructure and limited access to are constraints
in the economic aspects of arable crops.

Box 5.4 Emerging opportunities and constraints in arable crops
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Category

Key Factors

Impact and Description

Emerging
Opportunities

Agro-Processing
& Value Addition

Converting raw staples (e.g.,
cassava to ethanol/starch, maize to
cornflakes) creates jobs and triples
the market value of the crop.

Export Potential

Rising global demand for organic
and specialty crops like ginget,
sesame seeds, and high-quality
cassava flour offers foreign
exchange earnings.

Agritech &
Innovation

The use of mobile apps for market
prices, drone mapping for soil
health, and improved "TELA"
maize (drought-resistant/pest-
resistant) varieties.

Youth
Engagement

Modernized "agribusiness" models
are attracting younger
entrepreneurs into the sector,
moving away from labor-intensive
subsistence farming.

Major
Constraints

Infrastructural
Deficits

Poor rural roads and the lack of a
reliable "cold chain" (refrigerated
storage) lead to massive spoilage
of perishable crops before they
reach the market.

Access to Credit

High interest rates and rigid
collateral requirements (like land
titles) prevent smallholders from

-
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Category Key Factors Impact and Description

buying seeds, fertilizers, or
machinery.

Estimates suggest up to 20—40% of

Post-Harvest grains and tubers are lost annually
Losses to pests, mould, and poor handling
after harvest.

Conflicts over land use and general
Security & Land insecurity in farming belts displace
Issues farmers and lead to the
abandonment of fertile lands.

Pilot questions 5.4
Explain how arable crops contribute to household income.
State one-way arable crops support food security.
Mention one-role of arable crops in national trade.
Identify one emerging opportunity in arable crop economics.

Discuss one constraint affecting farmers’ economic benefits.

Series Summary

This Series has examined how arable crops are utilised, processed, stored, and
integrated into economic systems. Its purpose was to highlight the multiple roles
crops play beyond cultivation, showing their importance in food, industry, and
trade.

We began by exploring the utilisation of arable crops, including their food,
industrial, and cultural uses. Then we studied processing methods, both traditional

-
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and modern, and considered how value addition enhances crop benefits. Following
that, we analysed storage methods, contrasting traditional and modern facilities
while identifying challenges in preservation. Finally, we discussed the economic

asp

ects of arable crops, focusing on their contribution to household income,

national trade, and emerging opportunities. By completing this Series, you should
now be able to describe crop uses, explain processing methods, evaluate storage
practices, and analyse economic contributions, in line with the Series Learning
Outcomes.

Glossary of Terms

Cold storage: Modern facility that uses refrigeration to preserve perishable
Crops.

Food security: The condition in which people have reliable ‘access to sufficient,
safe, and nutritious food.

Garri: A processed product of cassava obtained through fermentation and
roasting.

Granary: A traditional storage structure used for cereals such as maize and
sorghum.

Household income: Earnings generated by families, often through farming and
sale of crops.

Industrial use: Application. of crops as raw materials in industries such as
textiles, brewing, and pharmaceuticals.

Processing: Transforming raw crops into forms suitable for consumption or
industrial use.

Storage: Keeping harvested crops under conditions that maintain quality and
reduce losses.

Value addition: Enhancing the worth of crops by transforming them into
products with higher market value.

Yam barn: A traditional storage structure used for preserving yam tubers.

Concept Check Questions [Series 5]

-
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Objective questions

Cereals provide carbohydrates, legumes supply protein, and root crops provide
. (Linked to SLO 5.1)

Cassava is used in pharmaceuticals and industries. (Linked to SLO 5.1)

Milling machines are used in modern processing of . (Linked to SLO
5.2)

Maize can be processed into as a form of value addition. (Linked to
SLO 5.3)

Silos are modern storage facilities used for storing . (Linked to SLO 5.4)

Short-answer questions

Define traditional processing methods. (Linked to SLO 5.2)

State one example of modern storage facility. (Linked to SLO 5.4)
Mention one challenge in crop storage. (Linked to SLO 5.5)
Identify one cultural significance of yam. (Linked to SLO 5.1)

Explain one emerging opportunity m arable crop economics. (Linked to SLO
5.8)

Long-answer questions

Analyse the food, industrial, and cultural uses of arable crops. (Linked to SLO
5.1)

Evaluate traditional and modern processing methods of arable crops. (Linked to
SLO 5.2)

Discuss challenges in storage and preservation of arable crops. (Linked to SLO
5.5)

Explain the contribution of arable crops to household income and national
economy. (Linked to SLO 5.6, SLO 5.7)

Answers to Concept Check Questions [Series 5]

Objective questions

-
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Starch
Adhesives
Rice
Cornflakes
Grains

Short-answer questions

Traditional processing methods are age-old techniques such as pounding,
fermenting, and sun-drying.

Cold storage.

Pest infestation.

Central to festivals and ceremonies.
Agro-processing ventures.

Long-answer questions

Basic response: Arable crops are used for food, industry, and cultural purposes.

Value-added response: Learners may provide examples such as maize for
food, cassava for industry, and yam for festivals.

Basic response: Traditional methods include pounding and fermenting, while
modern methods use machines and industrial plants.

Value-added response: Learners may compare efficiency, quality, and shelf
life between traditional and modern methods.

-
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Basic response: Challenges include pests, mould, poor infrastructure, and high
costs.

Value-added response: Learners may suggest solutions such as improved
facilities and farmer training.

Basic response: Arable crops provide income and support national trade.

Value-added response: Learners may link crops to GDP, employment, and
export opportunities.

Answers to Pilot Questions [Series 5]
Maize provides carbohydrates.
Adhesives.

Festivals.

Legumes supply protein.
Sorghum.

Pounding yam.

Rice milling machines.
Cassava.

Cornflakes.

Increases farmers’ income.
Yam barns.

Silos.

Pest infestation.

Yam.

Modern storage prevents spoilage.
Household income.

-
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Affordable food.
Exports.
Agro-processing.
Poor infrastructure.
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FAO. (2020). Food Utilisation and Processing of Crops. Rome: Food and
Agriculture Organization of the United Nations.

IITA. (2019). Post-Harvest and Economic Aspects of Arable Crops. Ibadan:
International Institute of Tropical Agriculture.

NAERLS. (2018). Extension Guide on Crop Utilisation and Storage. Zaria:
Ahmadu Bello University.

Illustrations

Figure 5.1 Food uses of arable crops: Al-generated placeholder. Prompt:
“Generate a diagram showing cereals (carbohydrates), legumes (protein),
and root crops (starch).”

Plate 5.1 Industrial uses-of arable crops: Al-generated placeholder. Prompt:
“Generate an image showing maize for starch, cassava for adhesives, cotton
for textiles, soybean for oil.”

Box 5.1 Cultural and social significance of arable crops: Al-generated
placeholder. Prompt: “Generate a table showing yam (festivals), rice
(celebrations), millet (traditional drinks).”

Figure 5.2 Traditional processing methods of arable crops: Al-generated
placeholder. Prompt: “Generate a diagram showing pounding yam,
fermenting cassava into garri, sun-drying maize, and threshing sorghum.”

Plate 5.2 Modern processing technologies of arable crops: Al-generated
placeholder. Prompt: “Generate an image showing rice milling machines,
cassava graters, soybean oil extraction plants, and automated dryers.”

-
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Box 5.2 Value addition through processing: Al-generated placeholder. Prompt:
“Generate a table showing maize (cornflakes), cassava (starch), soybean
(milk), sorghum (malt drinks).”

Figure 5.3 Traditional storage methods of arable crops: Al-generated
placeholder. Prompt: “Generate a diagram showing yam barns, underground
pits, and granaries as traditional storage methods.”

Plate 5.3 Modern storage facilities for arable crops: Al-generated placeholder.
Prompt: “Generate an image showing silos, cold storage units, and
warehouses for crop storage.”

Box 5.3 Challenges in storage and preservation of arable crops:-Al-generated
placeholder. Prompt: “Generate a table showing challenges such as pest
infestation, mould growth, poor infrastructure, and high costs.”

Figure 5.4 Contribution of arable crops.to household income and food security:
Al-generated placeholder. Prompt: “Generate a diagram showing farmers
selling cassava and maize to markets while families consume them for food
security.”

Plate 5.4 Role of arable crops in national economy and trade: Al-generated
placeholder. Prompt: “Generate an image showing arable crops supporting
industries, exports, and local trade.”

Box 5.4 Emerging opportunities and constraints in arable crops: Al-generated
placeholder. Prompt: “Generate a table showing opportunities (agro-
processing, exports, innovations) and constraints (infrastructure, credit, post-
harvest losses).”

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



