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e Part 1: Overview of Nigerian Economic Plants
o Historical background and significance
o Categories of economic plants in Nigeria
e Part 2: Botany and Cultivation
o Morphological features of selected plants
o Cultivation practices and ecological requirements
e Part 3: Processing and Utilisation
o Traditional and modern processing methods
o Economic uses and value chains
e Part4: Case Studies of Key Nigerian Plants
o Selected examples such as oil palm, cocoa, and cotton

o Contributions to local and national economy.

Introduction

Nigeria is richly endowed with a wide variety.of plants that hold significant economic value. These
plants are not only vital for local livelihoods but also contribute to national development through
trade, industry, and cultural practices. By studying them, learners gain insight into how natural
resources are harnessed foroils, fibres, dyes, wood, and other valuable products. This Series sets
the stage for appreciating the role of Nigerian economic plants in both traditional and modern
contexts.

The aim of this Series is to equip you with the knowledge and skills to identify, describe, and
evaluate Nigerian plants of economic importance, focusing on their botany, cultivation,
processing, and uses.

We shall commence this Series by providing an overview of Nigerian economic plants, highlighting
their historical background and categories. Next, we will examine the botany and cultivation
practices of selected plants, considering their morphological features and ecological
requirements. Following that, we will explore the processing and utilisation of these plants, looking
atboth traditional and modern approaches. Finally, we will round off the Series with case studies
of key Nigerian plants such as oil palm, cocoa, and cotton, emphasising their contributions to the
economy.

Series Learning Outcomes

Upon completing this Series, you should be able to:

-
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SLO 1.1 define Nigerian economic plants and explain their historical and cultural
significance,

SLO 1.2 describe the botanical features and cultivation practices of selected Nigerian
economic plants,

SLO 1.3 analyse the processing methods and utilisation of Nigerian economic plantsin
different industries, and

SLO 1.4 evaluate case studies of key Nigerian plants and assess their contributions to local
and national economies.

1.1 Overview Of Nigerian Economic Plants
1.1.1 Historical background and significance

Nigeria is home to a wide variety of plants that have been used for centuries to sustain livelihoods
and drive economic activities. These plants are considered economic plants, meaning they are
species cultivated or harvested primarily for their commercial value: They provide essential
resources such as food, oils, fibres, dyes, and medicinal products. Historically, Nigerian
communities relied on these plants not only forisubsistence but also for trade, with crops like
cocoa and oil palm forming the backbone of colonial. and post-colonial economies.
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Diagram showing the timeline of Nigerian economic plant utilisation Figure 1.1: Historical timeline
of Nigerian economic plants

Fill in the blank: The term
commercial value.

refers to plants cultivated or harvested primarily for their
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1.1.2 Categories of economic plants in Nigeria

Economic plants in Nigeria can be grouped into several categories based on their primary uses.
These include plants producing oils, such as oil palm and groundnut; plants yielding fibres, such
as cotton and jute; plants used for dyes, such as indigo; and plants providing wood products, such
as iroko and mahogany. Other categories include plants for sugar production, such as sugarcane,
and those with pharmaceutical value, such as neem and bitter leaf. Each category reflects the
diverse ways in which plants contribute to the economy and daily life.
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Images of selected Nigerian'economic plants (oil palm, cotton, indigo, sugarcane, neem) Plate 1.1:
Examples of Nigerian economic plants by category

Fillin the blank: Plants such as cotton and jute are primarily valued for their
Pilot questions 1.1
1. Which termis used to describe plants cultivated for their commercial value?
2./ Name two Nigerian plants that produce oils.
3. Which plantis commonly associated with dye production in Nigeria?
4. ldentify one Nigerian plant used for pharmaceutical purposes.

5./ Into how many broad categories can Nigerian economic plants be grouped?

1.2 Botany And Cultivation Of Nigerian Economic Plants

1.2.1 Morphological features of selected plants
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The study of morphological features refers to the examination of the external structures of plants,
such as leaves, stems, roots, flowers, and fruits. These features are essential for identifying
economic plants and understanding how they adapt to their environment. For example, the oil
palm has large pinnate leaves and produces clusters of fruits rich in oil, while cotton plants bear
capsules that split open to release fibres. Recognising these features helps learners to classify
plants and appreciate their economic potential.
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Diagram showing morphological features of oil palm and cotton Figure 1.2: Morphological features
of selected Nigerian economic plants

Fillin the blank: The external structures of plants, such as leaves and stems, are collectively
referred to as features.

1.2.2 Cultivation practices and ecological requirements

Cultivation of Nigerian economic plants depends on their ecological requirements, which are the
environmental conditions necessary for their growth and productivity. Oil palm thrives in humid
tropical climates with-abundant rainfall, while cocoa requires shaded conditions and fertile soils.
Cotton, on the other hand, grows best in drier regions with well-drained soils. Farmers adopt
specific cultivation practices such as spacing, weeding, fertilisation, and pest control to ensure
healthy plant growth. Understanding these practices allows learners to evaluate how ecological
factors influence agricultural success.
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NIGERIAN OIL PALM & COCOA CULTIVATION: FARMER PRACTICES (OER REFERENCE CHART)
1. OIL PALM CULTIVATION (Elaeis guineensis) 2. COCOA CULTIVATION (Theobroma cacso)
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Image showing Nigerian farmers cultivating oil palm and cocoa Plate 1.2: Cultivation practices of
Nigerian economic plants

Fillin the blank: The environmental conditions necessary for plant growth and productivity are
called requirements.

Pilot questions 1.2
1. Whatterm is used to describe the external structures of plants?
2. Name one morphological feature of the oil palm.
3. Which Nigerian economic plant thrives in shaded conditions with fertile soils?
4. What type of soilis most suitable for cotton cultivation?

5. Listtwo common cultivation practices adopted by Nigerian farmers.

1.3 Processing And Utilisation Of Nigerian Economic Plants
1.3.1 Traditional processing methods

Traditional communities in Nigeria have long relied on indigenous techniques to process economic
plants. For example, oil palm fruits are boiled and pounded to extract palm oil, while cotton fibres
are hand-spun into threads. These methods, though labour-intensive, are deeply rooted in cultural
practices and often passed down through generations. They also provide learners with insight into
how plants were historically transformed into usable products before the advent of modern
technology.
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Diagram showing traditional palm oil extraction process Figure 1.3: Traditional processing of oil
palm fruits

Fillin the blank: The process of boiling and pounding palm fruits to obtain oil is an example of
processing.

1.3.2 Modern processing methods

With industrialisation, modern techniques have been introduced to improve efficiency and output.
Mechanical presses are nowused for oil extraction, while textile factories process cotton fibres
into fabrics. These methods reduce manual labour and increase productivity, making Nigerian
economic plants more.competitive in global markets. Learners should note that modern
processing often requires investment in machinery and infrastructure, which can pose challenges
for small-scale farmers.
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MECHANICAL OIL PRESS & TEXTILE FACTORY PROCESSING COTTON IN NIGERIA (OER REFERENCE CHART)

1. MECHANICAL OIL PRESS (NIGERIA) 2. TEXTILE FACTORY PROCESSING COTTON (NIGERIA)
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Image showing mechanical oil press and textile factory Plate 1.3: Modern processing of Nigerian
economic plants

Fillin the blank: Mechanical presses used for oil extraction are an example of
processing methods.

1.3.3 Economic uses and value chains

Economic plants contribute to diverse value chains, which are the series of activities involved in
producing, processing, and distributing products. For instance, oil palm supports industries
ranging from cooking oil production to cosmetics, while cotton feeds into clothing and textile
industries. Cocoa is processed into chocolate and other confectionery products, creating
employment opportunities across farming, processing, and distribution. Understanding these
value chains helps.learners appreciate how Nigerian economic plants sustain livelihoods and
contribute to national development.
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Box 1.1: Examples of Nigerian economic plant value chains Cooking oil industry — oil palm Textile
industry — cotton Confectionery industry — cocoa Pharmaceutical industry — neem

Fillin the blank: The series of activities involved in producing, processing, and distributing products
is called a chain.

Pilot questions 1.3
1. What traditional method is used to extract oil from palm fruits?
2. Name one modern technique used in processing Nigerian economic plants.
3. Which Nigerian economic plant supports the textile industry?
4. Whatis the term used to describe the series of activities from production to distribution?

5. Give one example of how cocoa contributes to Nigeria’s economy.

1.4 Case Studies Of Key Nigerian Plants
1.4.1 Oil palm

The oil palm is one of Nigeria’s most important economic plants, producing palm oil used in
cooking, cosmetics, and industrial applications. It thrives in humid tropical climates and is
cultivated extensively in southern Nigeria. The oil palm has pinnate leaves and produces fruit
clustersrich in oil. Processing involves both traditional methods, such as boiling and pounding,
and modern mechanical presses. Its value chain supports industries ranging from food production
to soap manufacturing.
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OIL PALM CULTIVATION & HARVEST IN NIGERIA: FARMER PRACTICES

(OER REFERENCE CHART)
MATURE :(' FRESH FRUIT BUNCHES (FFB) EXOCARP

(SKIN)

)\ — MESOCARP

- (PULP, PALM OIL SOURCE)
)~ ENDOCARP

(SHELL)

KERNEL

{PALM KERNEL
OIL SOURCE)

OIL PALMS AT COLLECTION

CLIMBER
HARVESTIN(
FFB

'\ TRADITIONAL PROCESSING (POUNDING/
N (POUNDING/PRESSING)

CRUDE
PALMOIL
S

\\ |2
POLYBAGS IR SHRUCTURE | IRRIBATION LINES

SEEDLINGS RAISED FOR 10-14 MONTHS HARVESTING ROUNDS EVERY 10-14 DAYS. FFB TRANSPORTED TO MILL OR PROCESSED
BEFORE TRANSPLANTING. N 4+ LOCALLY FOR OIL EXTRACTION.

"8 CRUDE PALM OIL mmgs&m
>

e

————{ SUSTAINABLE NIGERIAN OIL PALM VALUE CHAIN (OER) ) 7 5T

Image showing oil palm plantation and harvested fruits Plate 1.4: Oil palm cultivation and products
Fillin the blank: Palm oil is widely usedin , cosmetics, and industrial applications.
1.4.2 Cocoa

Cocoa is cultivated mainly in the western regions of Nigeria and is a major export crop. The plant
requires shaded conditions and fertile soils, making it suitable for forested areas. Cocoa beans are
fermented, dried, and processed into chocolate and other confectionery products. This crop has
historically contributed significantly.to Nigeria’s foreign exchange earnings and remains vital for
rural livelihoods.
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Diagram showing stages of cocoa bean processing Figure 1.4: Processing stages of cocoa beans

Fillin the blank: Cocoa beans must be and dried before being processed into chocolate.

1.4.3 Cotton

Cotton is a fibre-producing plant grown in northern Nigeria. It thrives in drier climates with well-
drained soils. Cotton fibres are harvested from capsules that split open when mature. Traditionally,
fibres were hand-spun into threads, but modern textile factories now process them into fabrics.
Cotton supports Nigeria’s textile industry, providing employment and contributing to industrial
growth.
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COTTON CULTIVATION & TEXTILE INDUSTRY IN NIGERIA (OER REFERENCE CHART) OER
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Image showing cotton plant and textile production Plate 1.5: Cotton cultivation and textile industry
Fillin the blank: Cotton fibres are harvested from capsules that when mature.
Pilot questions 1.4

1. Which Nigerian economic plant produces palm oil?

2. What environmental conditions are most suitable for cocoa cultivation?

3. Name one product derived from cocoa beans.

4. Inwhichregion.of Nigeria is cotton mainly cultivated?

5. What happenstocotton capsules when they mature?

Series Summary

This'Series hasintroduced you to the rich diversity of Nigerian economic plants and their
importance to livelihoods and national development. We began with an overview of their historical
background and categories, then examined their botanical features and cultivation practices.
Following that, we explored both traditional and modern processing methods, highlighting how
these plants are transformed into valuable products. Finally, we studied case examples of oil palm,
cocoa, and cotton, emphasising their contributions to industries and the economy.

By engaging with this Series, you should now be able to define Nigerian economic plants and
explain their significance, describe their morphology and cultivation, analyse their processing and
utilisation, and evaluate case studies of key plants. These abilities directly align with the Series
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Learning Outcomes and provide you with a strong foundation for understanding the economic role
of plants in Nigeria.

Glossary of Terms

¢ Economic plants: Plant species cultivated or harvested primarily for their commercial
value.

e Ecological requirements: Environmental conditions necessary for plant growth and
productivity.

¢ Morphological features: External structures of plants such as leaves, stems, roots,
flowers, and fruits.

e Oil palm: Atropical plant producing fruits rich in oil, widely used in cooking and industry.

e Cocoa: Aplant cultivated for its beans, which are processed into chocolate and
confectionery products.

e Cotton: Afibre-producing plant grown in drier climates, supporting the textile industry.

¢ Processing methods: Techniques used to transform raw plant materials into usable
products.

¢ Value chain: The series of activities involved in producing, processing, and distributing
products.

Concept Check Questions [Series 1]
Objective questions
1. Define economic plants. (Linked to SLO 1.1)
2. Which Nigerian economic plant is mainly cultivated in northern Nigeria? (Linked to SLO 1.4)
3. Name one traditional method of processing oil palm fruits. (Linked to SLO 1.3)
Short-answer questions
4. Explain the ecological requirements of cocoa cultivation. (Linked to SLO 1.2)
5. Describe one way in which cotton contributes to Nigeria’s economy. (Linked to SLO 1.4)
Long-answer questions

6. Analyse the differences between traditional and modern processing methods of Nigerian
economic plants. (Linked to SLO 1.3)

o Basicresponse: Learners should describe traditional methods such as boiling and
pounding palm fruits, and modern methods such as mechanical presses and textile
factories.

-
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o Value-added response: Outstanding learners may evaluate the efficiency,
productivity, and socio-economic implications of both methods, including
challenges faced by small-scale farmers.

7. Evaluate the contributions of oil palm, cocoa, and cotton to Nigeria’s economy. (Linked to
SLO 1.4)

o Basicresponse: Learners should outline the uses of oil palm in food and cosmetics,
cocoa in confectionery, and cotton in textiles.

o Value-added response: Outstanding learners may discuss export'earnings,
employment opportunities, and the role of these plants in industrialisation and rural
development.

Answers to Concept Check Questions [Series 1]
1. Economic plants are species cultivated or harvested primarily for their commercial value.
2. Cotton.
3. Boiling and pounding palm fruits.
4. Cocoarequires shaded conditions, fertile soils, and humid climates.
5. Cotton supports the textile industry, providingemployment and industrial growth.

6. Traditional methods are labour-intensive and cultural, while modern methods use
machinery for efficiency and higher productivity. Outstanding learners may add socio-
economic analysis.

7. Oil palm supports food and cosmetic industries, cocoa contributes to confectionery and
exports, and cotton sustains textiles. Outstanding learners may add export earnings and
industrialisationimpacts.

Answers to Pilot Questions [Series 1]
1. Economic plants!
2. Oil palm, groundnut.
3. "Indigo.
4. Neem.
5./ Several categories including oils, fibres, dyes, wood, sugar, pharmaceuticals.
6. Morphological features.
7. Pinnate leaves, fruit clusters.

8. Cocoa.
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9. Well-drained soils.
10. Spacing, weeding, fertilisation, pest control.
11. Traditional processing.
12. Mechanical methods.
13. Cotton.
14. Value chain.
15. Cocoa contributes to confectionery and exports.
16. Oil palm.
17. Shaded conditions, fertile soils.
18. Chocolate.
19. Northern Nigeria.
20. Capsules split open.
References and Attributions [Series 1]

e Suggested OER search strings: “Nigerian economic plants history diagram OER”, “oil palm
cotton morphology diagram OER”; “Nigerian oil palm cocoa cultivation OER”, “traditional
palm oil extraction Nigeria diagram OER”, “mechanical oil press Nigeria textile factory
OER”, “Nigerian economic plant value chains OER”, “oil palm Nigeria plantation OER”,
“cocoa bean processing Nigeria diagram OER”, “cotton Nigeria textile industry OER”.

o Al prompt suggestions were provided for each figure, plate, and box to guide illustration
generation.

¢ Alldefinitions and explanations are based on instructional content developed for BOT402:
Economic Botany.

Series 2: Oil And Rubber Resources

Series outline
e Part2.1: Overview of oil and rubber plants

o Historical background and economic importance

-
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o Major Nigerian species producing oil and rubber
e Part2.2: Botany and cultivation practices

o Morphological features of oil and rubber plants

o Ecological requirements and farming techniques
e Part 2.3: Processing and industrial utilisation

o Traditional and modern processing methods

o Industrial applications and product value chains
o Part 2.4: Case studies of Nigerian oil and rubber plants

o Oil palm and groundnut as oil-producing plants

o Pararubbertree as a source of natural rubber

o Contributions to local and national economy

Introduction

Nigeria is endowed with plants that produce oils and rubber, both of which are vital to everyday life
and industrial development. Oils from crops such.as oil palm and groundnut are used in cooking,
cosmetics, and manufacturing, while rubber from the para rubber tree supports industries ranging
from footwear to automobile tyres. This Series will help you appreciate the significance of these
resources and how they are cultivated, processed, and utilised.

The aim of this Series is to enable you to identify and describe oil and rubber plants, explain their
cultivation practices; analyse their processing methods, and evaluate their contributions to
Nigeria’s economy.

We shall commence this Series with an overview of oil and rubber plants, highlighting their
historical background and economic importance. Next, we will examine their botany and
cultivation practices, focusing on morphological features and ecological requirements. Following
that, we will explore traditional and modern processing methods, as well as industrial applications.
Finally, we will conclude with case studies of Nigerian oil and rubber plants, such as oil palm,
groundnut, and the para rubber tree, emphasising their role in local and national development.

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

e SLO 2.1 define oil and rubber plants and explain their historical and economic importance,

e SLO 2.2 describe the botanical features and cultivation practices of oil and rubber plants,

-
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e SLO 2.3 analyse traditional and modern processing methods of oil and rubber resources,

and

e SLO 2.4 evaluate case studies of Nigerian oil and rubber plants and assess their
contributions to the economy.

2.1 Overview Of Oil And Rubber Plants
2.1.1 Historical background and economic importance

Oil and rubber plants have played a central role in Nigeria’s agricultural and.industrial
development. Oil plants such as oil palm and groundnut have long been cultivated for their edible
oils, which are used in cooking, cosmetics, and industrial products. Rubber plants, particularly
the para rubber tree, became significant during the colonial period when natural rubber was in high
demand for manufacturing tyres and other goods. These resources.continue to contribute to
Nigeria’s economy by supporting industries, generating employment, and providing export
earnings.
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/ EVOLUTION OF OIL PALM, GROUNDNUT, AND PARA RUBBER TREE UTILISATION IN NIGERIA (OER DIAGRAM) 3
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Diagram showing historical timeline of oil and rubber plant utilisation in Nigeria Figure 2.1:
Historical significance of oil and rubber plants
Fill in the blank: The para rubber tree became significant during the period when natural

rubber was in high demand.
2.1.2 Major Nigerian species producing oil and rubber

Nigeria is home to several species that produce oil and rubber. The oil palm is the most important
oil-producing plant, yielding palm oil and palm kernel oil. Groundnut is another major crop,
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producing edible oil widely used in households and industries. For rubber, the para rubber tree is
the primary source, cultivated in southern Nigeria where climatic conditions favour its growth.
These species are not only vital for domestic use but also form part of Nigeria’s export
commodities, strengthening the agricultural sector.

QJ KEY ECONOMIC PLANTS OF NIGERIA: OIL PALM, GROUNDNUT, AND PARA RUBBER ==\
(OER REFERENCE CHART) ?
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Images of oil palm, groundnut, and para rubber tree Plate 2.1: Major Nigerian oil and rubber plants

/D

Fillin the blank: Groundnut is cultivated in Nigeria primarily for its oil.
Pilot questions 2.1
1. Which Nigerian plant is the moast important source of palm oil?
2. What crop produces edible oil widely used in households and industries?
3. Whichiree is the primary source of natural rubber in Nigeria?
4. Duringwhich historical period did rubber become highly significant?

5. Name two major Nigerian species that produce oil.

2.2 Botany And Cultivation Practices Of Oil And Rubber Plants
2.2.1 Morphological features of oil and rubber plants

The morphological features of oil and rubber plants are the external structures that help us
identify and classify them. The oil palm has tall stems with large pinnate leaves and produces fruit
clusters rich in oil. Groundnut plants are shorter, with compound leaves and pods that develop
underground. The para rubber tree is tall, with broad leaves and a thick trunk that produces latex
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when tapped. These features are important because they determine how the plants are cultivated
and harvested.

=
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Diagram showing morphological features of oil palm, groundnut, and para rubber tree Figure 2.2:
Morphological features of oil and rubber plants

Fillin the blank: The thick trunk of the'para rubbertree produces when tapped.
2.2.2 Ecological requirements and farming techniques

The cultivation of oil and rubber plants depends on their ecological requirements, which are the
environmental conditions necessary for growth. Oil palm thrives in humid tropical climates with
abundant rainfall, while groundnut grows best in drier regions with sandy, well-drained soils. The
para rubber tree requires high rainfall and warm temperatures, making southern Nigeria ideal for its
cultivation. Farmers use specific techniques such as spacing, weeding, fertilisation, and pest
control to maximise'productivity. For rubber, tapping is a specialised technique where incisions are
made on the trunkto collect latex without damaging the tree.
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CULTIVATION OF KEY NIGERIAN ECONOMIC PLANTS: OIL PALM,
GROUNDNUT, AND RUBBER (OER REFERENCE CHART)
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Image showing oil palm plantation, groundnut farm, and rubber tapping process Plate 2.2:
Cultivation practices of oil and rubber plants

Fillin the blank: The process of making incisions onthe trunk of a rubber tree to collect latex is
called

Pilot questions 2.2
1. Whatterm is used to describe the external structures of plants?
2. Which Nigerian plant produces podsthat develop underground?
3. What climatic.conditions are most suitable for oil palm cultivation?
4. Which farming technique is used to collect latex from rubber trees?

5. Name two ecological requirements of the para rubber tree.

2.3 Processing And Industrial Utilisation Of Oil And Rubber Resources
2.3.1 Traditional processing methods

Traditional communities in Nigeria developed indigenous techniques to process oil and rubber
plants. Oil palm fruits were boiled and pounded to extract palm oil, while groundnut seeds were
manually crushed to produce edible oil. For rubber, latex was collected by tapping the tree and
then allowed to coagulate naturally before being moulded into simple products. These methods,
though labour-intensive, were effective in meeting local needs and laid the foundation for modern
industrial practices.
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g PALM OIL EXTRACTION & RUBBER TAPPING IN NIGERIA: TRADITIONAL METHODS (OER DIAGRAM) 0
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o 1. HARVESTING (FFB) 2. FRUIT STRIPPING 1. TAPPING PREPARATION
o Py LY gt NN e B

| TAPPING KNIFE
b1 (DIAGRAM & ACTUAL)

_ LATEX VESSELS
(INBARK)

— CUTTING ANGLE

% EMPTY STALK

BOILING DRUMS — [
= FIREWOOD — R L | COLLECTION CUP _
=1 = 2< consuLATION §
AR ' o |
= L - l 3 il {ceaciim | 9
g ALOU: 5. PRESSING (OIL EXTRACTION) s | 2
&\ Treomona, : 5. SHEETING =
wals »’\—;ggg'ggg‘;s 6. CLARIFICATION  MANGLEROLLER 4. COAGULATION
CLAREICATON s s — RN RUsBER
WATER & WATER WASHING
- IMFURITIES
” 7. STORAGE 6. CLARIFICATION , o
% y
o@\ okt GOURDS '9900 3| AIRDRYING
‘rJ}( o B & ARDRYING
%Yy S AL oy ‘ FRENDOD
1 PRODUC T )
¢ 7. STORAGE 6. SMOKING & DRYING §_.E_B Y

Diagram showing traditional palm oil extraction and rubbertapping Figure 2.3: Traditional
processing of oil and rubber plants

Fillin the blank: Latex collected from rubbertrees was traditionally allowed to before
being moulded into products.

2.3.2 Modern processing methods

With industrialisation, modern techniques have greatly improved efficiency. Mechanical oil
presses are now used to extract palm and groundnut oil, producing higher yields with less labour.
Rubber processing involves chemical coagulation of latex, followed by drying and vulcanisation,
which strengthens‘the rubber for industrial use. These methods enable Nigeria to compete in
global markets, although they require significant investment in machinery and infrastructure.
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MECHANICAL OIL PRESS & RUBBER VULCANISATION PROCESS IN NIGERIA (OER REFERENCE CHART)

1. MECHANICAL OIL PRESS (NIGERIA) 2. RUBBER VULCANISATION PROCESS (NIGERIA)
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Image showing mechanical oil press and rubber vulcanisation process Plate 2.3: Modern

processing of oil and rubber resources

Fillin the blank: The process of strengthening rubber through heat and chemicals is called

2.3.3 Industrial applications and product value chains

Oil and rubber plants contribute to diverse value chains, which are the series of activities from
production to distribution. Palm oil supports industries such as food, cosmetics, and soap
manufacturing, while groundnut oil is used'in cooking and confectionery. Rubber is essential for
producing tyres, footwear, and industrial goods. These value chains create employment
opportunities and generate income; making oil and rubber plants central to Nigeria’s economic
development.
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Box 2.1: Examples of oil and rubber product value chains Palm oil = cooking oil, cosmetics, soap
Groundnut oil — household cooking, confectionery Rubber - tyres, footwear, industrial goods

Fillin the blank: Palm oil is widely used inthe industry, cosmetics, and soap
manufacturing.

Pilot questions 2.3
1. What traditional method was used to extract palm oil?
2. How was latex traditionally processed into products?
3. Name one modern technique used in rubber processing.
4. Whatis the process of strengthening rubber through heat and chemicals called?

5. Give one example of how palm oil contributes to Nigeria’s industries.

2.4 Case Studies Of Nigerian Oil And Rubber Plants
2.4.1 Oil palm

The oil palm is Nigeria’s most important oil-producing plant. It thrives in humid tropical climates
and produces fruits that yield palm oil and palm kernel oil. Palm oil is widely used in cooking,
cosmetics, and soap manufacturing, while palm kernel oil supports industrial applications.
Cultivation of oil palm is concentrated in southern Nigeria, where rainfall and soil conditions favour
its growth.
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OIL PALM CULTIVATION & HARVEST IN NIGERIA: FARMER PRACTICES (OER REFERENCE CHART)
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Image showing oil palm plantation and harvested fruits Plate 2.4: Oil palm cultivation and products
Fillin the blank: Palm kernel oil is widely used in applications.

2.4.2 Groundnut

Groundnut is another major oil-producing crop in Nigeria. It grows best in drier regions with sandy,
well-drained soils, particularly in northern Nigeria. Groundnut seeds are processed into edible oil,
which is used in households and industries. The crop also provides protein-rich food and
contributes to Nigeria’s agriculturalexports. Groundnut farming supports rural livelihoods and
plays a role in food security.
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7 GROUNDNUT (PEANUT) PLANT MORPHOLOGY & TRADITIONAL OIL EXTRACTION PROCESS IN NIGERIA (OER DIAGRAM) .
EXPLORING THE CULTIVATION AND COMMUNITY-BASED PROCESSING OF ARACHIS HYPOGAEA

SECTION 1: GROUNDNUT PLANT MORPHOLOGY (ARACHIS HYPOGAEA) SECTION 2: TRADITIONAL GROUNDNUT OIL EXTRACTION (NIGERIA)
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Diagram showing groundnut plant and oil extraction process Figure 2.4: Groundnut cultivation and
oil production

Fillin the blank: Groundnut grows best in soils found in northern Nigeria.
2.4.3 Pararubber tree

The para rubber tree is the primary source of naturalrubber in Nigeria. It requires high rainfall and
warm temperatures, making southern Nigeria suitable for its cultivation. Latex is obtained by
tapping the trunk, and modern processinginvolves coagulation, drying, and vulcanisation. Rubber
is essential for producing tyres, footwear, and industrial goods. The para rubber tree contributes
significantly to Nigeria’s industrial sector and provides employment opportunities in farming and
processing.
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~ RUBBER TAPPING & TYRE PRODUCTION IN NIGERIA (OER REFERENCE CHART)
SECTION 1: RUBBER TAPPING PROCESS IN NIGERIA (OER ILLUSTRATION) ~—SECTION 2: TYRE PRODUCTION IN NIGERIA (OER PROCESS FLOW)
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Image showing rubber tapping and tyre production Plate 2.5: Para rubber tree cultivation and
products

Fillin the blank: Latex collected from the para rubber tree is. processed into , footwear,
and industrial goods.

Pilot questions 2.4
1. Which Nigerian plant produces palm oil and palm kernel oil?
2. Inwhich region of Nigeria is groundnut mainly cultivated?
3. Whattype of soil is most suitable for groundnut farming?
4. Which tree is the primary source of natural rubber in Nigeria?

5. Name two industrial products made from rubber.

Series Summary

This Series has explored the vital role of oil and rubber resources in Nigeria’s agricultural and
industrial development. We began with an overview of their historical background and economic
importance, then examined the botanical features and cultivation practices of oil palm, groundnut,
and the para rubber tree. Following that, we studied traditional and modern processing methods,
highlighting how these plants are transformed into oils and rubber products. Finally, we concluded
with case studies of key Nigerian species, emphasising their contributions to industries, exports,
and livelihoods.
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By completing this Series, you should now be able to define oil and rubber plants and explain their
importance, describe their morphology and cultivation, analyse their processing methods, and
evaluate case studies of Nigerian oil and rubber plants. These abilities directly align with the Series
Learning Outcomes and strengthen your understanding of how natural resources sustain Nigeria’s
economy.

Glossary of Terms

¢ Ecological requirements: Environmental conditions necessary for plant growth and
productivity.

¢ Groundnut: A leguminous plant producing pods underground, cultivated for edible oil and
protein-rich seeds.

e Latex: Amilky fluid produced by the para rubber tree, processed into rubber.

¢ Morphological features: External structures of plants such as leaves, stems, roots,
flowers, and fruits.

e Oil palm: Atropical plant producing fruits that yield palm oil and palm kernel oil.

o Pararubber tree: The primary source of natural rubber in Nigeria, cultivated in humid
regions.

¢ Processing methods: Techniques used to transform raw plant materials into usable
products.

¢ Value chain: The series of activities involved in producing, processing, and distributing
products.

¢ Vulcanisation: Theprocess of strengthening rubber through heat and chemicals.
Concept Check Questions [Series 2]
Objective questions

1. Define oil plants. (Linked to SLO 2.1)

2./ Which Nigerian crop produces edible oil widely used in households? (Linked to SLO 2.4)

3." Whatis the process of strengthening rubber through heat and chemicals called? (Linked to
SLO 2.3)

Short-answer questions
4. Describe the ecological requirements of the para rubber tree. (Linked to SLO 2.2)
5. Explain one way in which palm oil contributes to Nigeria’s industries. (Linked to SLO 2.4)

Long-answer questions

-
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6. Analyse the differences between traditional and modern processing methods of oil and

7.

rubber plants. (Linked to SLO 2.3)

o Basicresponse: Learners should describe traditional methods such as boiling palm
fruits and natural coagulation of latex, and modern methods such as mechanical oil
presses and vulcanisation.

o Value-added response: Outstanding learners may evaluate efficiency, productivity,
and socio-economic impacts, including challenges faced by small-scale farmers.

Evaluate the contributions of oil palm, groundnut, and para rubber tree to Nigeria’s
economy. (Linked to SLO 2.4)

o Basicresponse: Learners should outline palm oil’s role in food and cosmetics,
groundnut’s role in edible oil and exports, and rubber’s role in tyres and industrial
goods.

o Value-added response: Outstanding learners may discuss export earnings,
employment opportunities, and industrialisation impacts.

Answers to Concept Check Questions [Series 2]

1.

2.

Oil plants are species cultivated for their oils usedin food, cosmetics, and industry.
Groundnut.

Vulcanisation.

The para rubber tree requires high rainfall, warm temperatures, and humid conditions.
Palm oil supports industries such as cooking oil, cosmetics, and soap manufacturing.

Traditional methods are labour-intensive and cultural, while modern methods use
machinery and chemicals for efficiency. Outstanding learners may add socio-economic
analysis.

Oil palm supports food and cosmetic industries, groundnut contributes to edible oil and
exports, andrubber sustains industrial goods. Outstanding learners may add export
earnings.and industrialisation impacts.

Answers to Pilot Questions [Series 2]

1.

2.

-
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QOil palm.
Groundnut.
Para rubber tree.
Colonial period.

Oil palm, groundnut.



6. Morphological features.
7. Groundnut.
8. Humid tropical climates.
9. Tapping.
10. High rainfall, warm temperatures.
11. Coagulate.
12. Vulcanisation.
13. Palm oil contributes to food and cosmetics.
14. Palm oil extraction by boiling and pounding.
15. Latex coagulation.
16. Rubber vulcanisation.
17. Vulcanisation.
18. Cooking oil industry.
19. Oil palm.
20. Northern Nigeria.
21. Sandy, well-drained soils.
22. Para rubber tree.
23. Tyres, footwear.
References and Attributions [Series 2]

o Suggested OER search strings: “Nigeria oil palm groundnut rubber history diagram OER”,
“oil palmgroundnut rubber morphology diagram OER”, “Nigeria oil palm groundnut rubber
cultivation OER”, “traditional palm oil extraction rubber tapping Nigeria diagram OER”,
“Nigeria mechanical oil press rubber vulcanisation OER”, “Nigeria oil rubber product value
chains OER”, “oil palm Nigeria plantation OER”, “groundnut oil extraction Nigeria diagram
OER?”; “rubber tapping tyre production Nigeria OER”.

e Al prompt suggestions were provided for each figure, plate, and box to guide illustration
generation.

e Alldefinitions and explanations are based on instructional content developed for BOT402:
Economic Botany.

-
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Series 3: Fibres And Dyes
Series outline
e Part 3.1: Overview of fibres and dyes
o Historical background and cultural significance
o Major Nigerian fibre and dye plants
e Part 3.2: Botany and cultivation practices
o Morphological features of fibre and dye plants
o Ecological requirements and farming techniques
o Part 3.3: Processing and applications
o Traditional processing methods of fibres and dyes
o Modern processing technigues and industrial uses
e Part 3.4: Case studies of Nigerian fibre and dye plants
o Cotton and jute as fibre-producing plants
o Indigo and kola as dye-producing plants

o Contributions to textiles, crafts, and industries

Introduction

Fibresiand dyes have been central to human civilisation, shaping clothing, crafts, and cultural
identity. In Nigeria, plants such as cotton, jute, and indigo have long provided materials for textiles
and traditional dyeing practices. These resources remain important today, supporting industries
and sustaining livelihoods. This Series will help you appreciate the role of fibre and dye plantsin
Nigeria’s economy and culture.

The aim of this Series is to enable you to identify fibre and dye plants, explain their cultivation
practices, analyse their processing methods, and evaluate their contributions to textiles, crafts,
and industries.

We shall commence this Series with an overview of fibres and dyes, highlighting their historical
background and cultural significance. Next, we will examine the botany and cultivation practices of
fibre and dye plants, focusing on their morphological features and ecological requirements.

-
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Following that, we will explore traditional and modern processing methods, as well as their
applications in industries. Finally, we will conclude with case studies of Nigerian fibre and dye
plants such as cotton, jute, and indigo, emphasising their contributions to textiles and crafts.

Series Learning Outcomes

Upon completing this Series, you should be able to:
e SLO 3.1 define fibre and dye plants and explain their historical and cultural significance,
e SLO 3.2 describe the botanical features and cultivation practices of fibre and dye plants,
e SLO 3.3 analyse traditional and modern processing methods of fibres and dyes, and

e SLO 3.4 evaluate case studies of Nigerian fibre and dye plants and assess their
contributions to textiles, crafts, and industries.

3.1 Overview Of Fibres And Dyes
3.1.1 Historical background and cultural significance

Fibres and dyes have been part of Nigeria’s cultural heritage for centuries. Fibres are plant-derived
materials such as cotton and jute, used for weaving textiles and making ropes. Dyes are natural
substances extracted from plants like indigo and kola; traditionally used to colour fabrics and
artworks. Historically, these resources were central to trade and cultural expression, with indigo-
dyed cloths symbolising prestige and/identity.in many communities. Today, fibres and dyes
continue to support industries while preserving cultural traditions.

-
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HISTORICAL TIMELINE OF COTTON, JUTE, AND INDIGO USE IN NIGERIA (OER DIAGRAM)
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Diagram showing historical use of fibres and dyes in Nigeria Figure 3.1: Historical significance of
fibres and dyes

Fillin the blank: Indigo-dyed cloths traditionally symbolised and identity in Nigerian
communities.

3.1.2 Major Nigerian fibre and dye plants

Nigeria is home to several important fibre and dye plants. Cotton is the most widely cultivated fibre
plant, supporting the textile industry. Jute provides strong fibres used for ropes, mats, and sacks.
For dyes, indigo is the most significant, producing deep blue colours used in traditional fabrics.
Kola and other plants also yield natural dyes for cultural and artistic purposes. These plants are
not only valuable for domestic use but also contribute to Nigeria’s trade and industrial
development.
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2 KEY ECONOMIC PLANTS OF NIGERIA: COTTON, JUTE, INDIGO, AND KOLA
(OER REFERENCE CHART)

s R /@ D @ N

1. COTTON 2. JUTE 3. INDIGO 4. KOLA
(Gossypium spp.) (Corchorus olitorius) (Indigofera spp.) (Cola spp.)
COTTON BOLLS INDIGO PLANT

- OPEN BOLL

- S -

W4~ WITHLINT (FIBRE) LEAES # )] KOLAFRUIT
PODS

SEED (= TRADITIONAL
COTTON BOLLS @ = RIS KOLANUTS
RAW JUTE FIBRE s (COLA NITIDA)
Y=g R RAWLINT o -.- - KOLANUTS
NS o?e Q/ S (COLA ACUMINATA)
NS 4 DEEP BLUE
HAND-PICKING ~ GINNING ~ COTTON RETTING PROCESS JUTE SAC - KOLA NUTS TRADITIONAL
BOLILS (DIAGRAM)  SEEDS 1 ([I)vAGRAM)ES (curTmY BAKG) DVE({)':%R%)E = c'fg}ach%%) L (COLA NITIDA) PRESENTATIONJ
NATIVE CULTIVATION AND IMPORTANT FIBRE FOR TRADITIONAL NATURAL DYE CULTURAL SIGNIFICANCE
& TRADITIONAL SPINNING. CORDAGE AND PACKAGING. AND TEXTILE TRADITIONS. AND STIMULANT USE. }: ! ZS
SER

Images of cotton, jute, indigo, and kola plants Plate 3.1: Major Nigerian fibre and dye plants

Fillin the blank: is the most widely cultivated fibre plant in Nigeria, supporting the textile
industry.

Pilot questions 3.1
1. Which Nigerian plant is the.most widely cultivated fibre plant?
2. Name one plant that provides strong fibres for ropes and mats.
3. Which dye plant produces deep blue colours?
4. What cultural significance did indigo-dyed cloths hold in Nigerian communities?

5. Name two Nigerian plants that produce natural dyes.

3.2 Botany And Cultivation Practices Of Fibre And Dye Plants
3.2.1 Morphological features of fibre and dye plants

The morphological features of fibre and dye plants are the external structures that help us identify
and classify them. Cotton plants are small shrubs with broad leaves and capsules that split open
to release fibres. Jute plants are tall, with long stems that yield strong fibres when retted. Indigo
plants are bushy, with green leaves that contain compounds used for dye extraction. Kola trees are
medium-sized, producing seeds that can be processed into natural dyes. Recognising these
features is important for understanding how the plants are cultivated and harvested.
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COMPARATIVE MORPHOLOGY OF ECONOMIC PLANTS: COTTON, JUTE, INDIGO, KOLA

COTTON PLANT JUTE PLANT INDIGO PLANT KOLA PLANT

Cotton (Gossypium hirsutum) Jute (Corchorus olitorius) Shrulb (Indigofera tinctoria) Kola (Cola acuminata)

Leaf S Leaf Leaf —— Leaf
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_‘ margin) compound)
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A ._” Pink/purple \'
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Diagram showing morphological features of cotton, jute, indigo, and kola plants Figure 3.2:
Morphological features of fibre and dye plants

Fillin the blank: Cotton capsules split open when mature to release
3.2.2 Ecological requirements and farming techniques

The cultivation of fibre and dye plants depends on their ecological requirements, which are the
environmental conditions necessary for growth. Cotton thrives in drier climates with sandy, well-
drained soils, while jute requires humid conditions and abundant rainfall. Indigo grows bestin
tropical climates with fertile soils, and kola trees prefer shaded forest environments. Farmers
adopt techniques suchas spacing, weeding, fertilisation, and pest control to ensure healthy
growth. For jute, rettingis a specialised technique where stems are soaked in water to separate
fibres.
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COTTON FARMING: A field of healthy JUTE RETTING: Submerged jute stalks INDIGO CULTIVATION: A flourishing field

Gossypium hirsutum plants in Nigeria, with  undergoing microbial decomposition in a of Indigofera tinctoria in Nigeria, where

workers hand-picking ripe cotton bolls. Nigerian waterway to separate the bast leaves are harvested for natural blue dye
fibers. production.

Image showing cotton farm, jute retting process, and indigo cultivation Plate 3.2: Cultivation
practices of fibre and dye plants

Fillin the blank: The process of soaking jute stems in water to separate fibres is called

Pilot questions 3.2
1. Whatterm is used to describe the external structures of plants?
2. Which Nigerian fibre plant. produces capsules that split open when mature?
3. What climatic conditions are most suitable for jute cultivation?
4. Which farming techniqueis used to separate fibres from jute stems?

5. Name two ecological requirements of indigo plants.

3.3 Processing And Applications Of Fibres And Dyes

3.3.1 Traditional processing methods

Traditional communities in Nigeria relied on indigenous techniques to process fibres and dyes.
Cotton fibres were hand-spun into threads and woven into cloth, while jute stems were retted in
water.to separate fibres for ropes and mats. Indigo leaves were fermented to produce a deep blue
dye, which was used to colour fabrics in cultural ceremonies. These methods, though labour-

intensive, reflect the creativity and resourcefulness of local communities and remain part of
Nigeria’s cultural heritage.
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TRADITIONAL NIGERIAN TEXTILE PROCESSES: COTTON SPINNING, JUTE RETTING, AND INDIGO DYEING.
COTTON SPINNING (OWU) JUTE RETTING (QJA) INDIGO DYEING (ADIRE)

Ste% 1:
~, Harvesting Raw Cotton
3 (Gossypium spp.)

Step 1: Step 1:
Harvesting Harvesting
Jute Stalks Indigo Leaves

Step 2: Ginnin; ¢
(Removing Seeds) &

Step 3: N .
(FI fcf-a""?% ) - e Fermentati -
uffing Fibers U g 4 ~ Oxidation
v W. and Dyein ¥
W iaettains;r) (IqbayE.Iu)g 7 jrnmg Blue)
sSt_ep &4 s m
nnin \ )
~ into Thread e Oxiation
4_/ . (Turning Blue)
Final Product: Final Product: Final Product; | |
Handspun Cotton Thread Wet Jute Fibers Indigo Dyed Fabric (ADIRE)

Diagram showing cotton spinning, jute retting, and indigo dyeing Figure 3.3: Traditional processing
of fibres and dyes

Fillin the blank: Indigo leaves were traditionally to produce a deep blue dye.
3.3.2 Modern processing techniques and industrial uses

With industrialisation, modern techniques have improved efficiency and expanded applications.
Cotton fibres are now processed in textile factories using spinning machines and looms, producing
fabrics at scale. Jute fibres are mechanically extracted and used for industrial packaging materials.
Indigo and other natural dyes have been supplemented by synthetic dyes, which offer a wider range
of colours and durability. These modern methods support Nigeria’s textile industry and enable
products to compete inglobal markets.
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Nigeria textile factory cotton synthetic dye OER synthetic dye OER

TEXTILE FACTORY: RAW COTTON SYNTHETIC DYE PRODUCTION: TEXTILE DYEING: APPLICATION OF
PROCESSING CHEMICAL SYNTHESIS SYNTHETIC DYES
Nigerian workers in a factory operating carding | ' Chemical engineers in a Nigerian dye plant Continuous dyeing range applying synthetic
and spinning machines to process raw cotton monitoring the reactor vessels where synthetic = | dyes to woven cotton fabric in a Nigerian textile
fibers. dyestuffs are produced. mill. ‘

Image showing textile factory processing cotton and synthetic dye production Plate 3.3: Modern
processing and industrial uses of fibres and dyes

Fillin the blank: Synthetic dyes are widely used today because they offer a wider range of
and durability.

3.3.3 Applications in textiles, crafts, and industries

Fibres and dyes contribute to diverse applications in Nigeria. Cotton and jute fibres support the
textile industry, producing clothing, ropes, mats, and sacks. Indigo dye is used in traditional fabrics
such as adire, while kola and other plants provide natural dyes for crafts and artworks. Modern
industries also rely on synthetic dyes for large-scale production. These applications sustain
livelihoods, preserve cultural traditions, and contribute to Nigeria’s economic development.
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IMAGE TABLE: NIGERIA FIBRE AND DYE APPLICATIONS TRADITIONAL & MODERN PRACTICES.

LICATION = MODERN APPLICATION
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+ 3 . — i
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RAFFIA
+ = -
ity an trong sun): Re ‘ : Ritual costumes :
CAMWOO0D RAFFIA Ab ) S CAMWOOD (Osun): Red- MASQUERADE: Ritual CONTEMPORARY C
structura ibre from palm. | brown dye from heartwoo and body decoration. oven baskets, mats, and furniture.
(Baphia nitida) fibre fi Im. | brown dye from h d. d body d [ Woven bask d f
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o " /- ; e
MUD S hvaia: : T
5 MUD DYEING: Ferrous-rich MAT WEAVING: Traditional floor INDUSTRIAL USE: Ropes, twine,
(Ferruginous clay) SISAL: Durable leaffibre. clay for dark colors. coverings and screens. and erosion control.
JUTE s | i
AL < ) 2L e
TURMERIC : . : ;
12N TURMERIC (Atale): Yellow COARSE TEXTILES: Sacks, bags, = HOME DECOR: Sustainable
(Curcuma longa) | JUTE (Qja): Soft bast fibre. | =P eor dye from rhizome. | and domestic items. | textiles, wall art.

DATA FOR EDUCATIONAL PURPOSES (OER) - NIGERIAN CRAFT AND INDUSTRY.
Box 3.1: Examples of fibre and dye applications Cotton - clothing, textiles Jute — ropes, mats, sacks
Indigo — adire fabrics, cultural dyeing Kola — natural dyes for crafts

Fillin the blank: Cotton and jute fibres are widely used in the industry.
Pilot questions 3.3

1. What traditional method was used to process cotton fibres?

2. How were jute fibres traditionally separated from stems?

3. Which plant produces a deep blue dye through fermentation?

4. Name one modern technigue used in textile production.

5. Give one example of how fibres and dyes contribute to Nigeria’s industries.

3.4 Case Studies Of Nigerian Fibre And Dye Plants
3.4.1 Cotton

Cotton is Nigeria’s most important fibre-producing plant. It thrives in drier climates with sandy,
well-drained soils, particularly in northern Nigeria. Cotton capsules split open when mature,
releasing fibres that are processed into threads and fabrics. Cotton supports Nigeria’s textile
industry, providing employment and contributing to industrial growth.
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cotton Nigeria textile industry OER

.;' . “4.-4 ;'l ‘ ‘»,4 Y N, o & e "“ g‘._ /
STAGE 1: COTTON CULTIVATION - Nigerian ~ STAGE 2: SPINNING AND WEAVING - STAGE 3: FINISHED TEXTILES - A market
farmers hand-picking mature cotton bollsin ~ Workers operating industrial machinery in  stall in Kano featuring locally-produced Adire
a field. a Nigerian textile mill to create fabric. and other Nigerian cotton fabrics.

Image showing cotton plant and textile production Plate 3.4: Cotton cultivation and textile industry
Fillin the blank: Cotton capsules split open when mature to release

3.4.2 Jute

Jute is another fibre plant cultivated in'Nigeria. It grows best in humid regions with abundant
rainfall. Jute stems are retted in water to separate fibres, which are then used to make ropes, mats,
and sacks. Jute fibres are strong and durable, making them valuable for packaging and craft
industries.
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TRADITIONAL JUTE (Corchorus olitorius)
RETTING AND FIBRE EXTRACTION PROCESS IN NIGERIA.

STAGE 1: HARVESTING AND BUNDLING STAGE 2: RETTING STAGE 3: FIBRE EXTRACTION STAGE 4: WASHING AND DRYING
(OJA - HARVEST) (IMUNOMI - RETTING) (IFAOKUN - EXTRACTION) (iFosé ati ifele - DRYING)

Drying Rack
(Igan?boo)

J :

Retted Washing

Stalk

Manual
Stripping | =>

‘Maggtlskiute Bundlfesr Farmer

Dol

1. Harvest: Mature jute stalks are 2. Retting: Bundles are submerged 3. Extraction: Retted stalks are washed. 4. Washing and Drying: Extracted

hand-cut, stripped of leaves, and in water for 14-21 days. Microbial The farmer manually strips the long, fibres are washed to remove
tied into uniform bundles. action softens the bark and loosens golden bast fibres from the woody impurities and hung in the sun to
the bast fibres. core. dry.

Open Educational Resource (OER)
jute retting fibre extraction Nigeria diagram OER

Diagram showing jute retting and fibre extraction Figure 3.4: Jute processing and uses
Fillin the blank: The process of soakingjute stems in water to separate fibres is called

3.4.3Indigo

Indigo is Nigeria’s most significant dye plant. Its leaves contain compounds that, when fermented,
produce a deep blue dye. Indigo dyeing has culturalimportance, especially in the production of
adire fabrics, which symbolise identity and prestige. Indigo cultivation and processing continue to
sustain traditional crafts andcultural industries.
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INDIGO PLANT AND ADIRE FABRIC IN NIGERIA (OER EDUCATIONAL RESOURCE).

INDIGO
ELU) FARM

Indigo Cultivation Adire Dyeing Process Finished Adire Fabric

Image showing indigo plant and adire fabric Plate 3.5: Indigo cultivation and cultural dyeing
Fillin the blank: Indigo leaves are to produce a deep blue dye.
3.4.4 Kola

Kola trees are medium-sized plants cultivated in forested regions of Nigeria. Their seeds are
processed into natural dyes used incrafts and artworks. Beyond dye production, kola seeds also
have cultural significance in Nigerian communities, often used in ceremonies and social
gatherings.
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' TRADITIONAL NIGERIAN KOLA TREE
4 (Cola nitida & Cola acumlnata) ANQ SEED DYE APPLICATIONS.

B KOLA TREE AND HARVEST [ | B PROCESSING FOR DYE ] % DYE APPLICATIONS [
) e O TEXTILE DYEING

=

Leaves

Dyeing Fabric Dye d Fabric

Kola Tree
(Cola nitida)

F|n|shed Texllles
9 LEATHER & CRAFTS

Boiling Process

Leather Staining
Filtering

“o

Dye Liquor

— Dyed Leather  Dyed >
Dye Liquor ﬁ Dyed Leather Goods Goods Calabash
Search string ! Nigeria diagram “hola ree_dse Nigeria diagram OER B N
lllustrations by |lilustrator Name) for Educational Use (OER)

Diagram showing kola tree and seed uses Figure 3.5: Kola tree and dye applications
Fillin the blank: Kola seeds are processéed into natural used in crafts and artworks.
Pilot questions 3.4

1. Which Nigerian fibre plant produces capsules that split open when mature?

2. What farming technique is used to separate fibres from jute stems?

3. Which dye plant produces deep blue colours through fermentation?

4. What cultural fabric'is associated with indigo dyeing in Nigeria?

5. Name one cultural use of kola seeds beyond dye production.

Series Summary

This'Series has.examined the importance of fibre and dye plants in Nigeria, tracing their historical
and cultural significance and their continuing relevance today. We began with an overview of fibres
and dyes, highlighting their role in trade and identity. We then studied the botany and cultivation
practices of cotton, jute, indigo, and kola, focusing on their morphological features and ecological
requirements. Following that, we explored traditional and modern processing methods, showing
how fibres and dyes are transformed into textiles and cultural products. Finally, we concluded with
case studies of Nigerian fibre and dye plants, emphasising their contributions to textiles, crafts,
and industries.

By completing this Series, you should now be able to define fibre and dye plants and explain their
cultural importance, describe their morphology and cultivation, analyse their processing methods,
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and evaluate case studies of Nigerian fibre and dye plants. These abilities align directly with the
Series Learning Outcomes and strengthen your understanding of how fibres and dyes sustain both
cultural heritage and industrial development.

Glossary of Terms
e Adire: Traditional Nigerian fabric dyed with indigo, symbolising identity and prestige:

e Ecological requirements: Environmental conditions necessary for plant growth and
productivity.

¢ Indigo: A dye plant whose leaves produce a deep blue colour when fermented.
e Jute: Afibre plant with long stems, used for ropes, mats, and sacks.
o Kola: Atree producing seeds that yield natural dyes and have culturalsignificance.

¢ Morphological features: External structures of plants suchas leaves, stems, roots,
flowers, and fruits.

¢ Retting: The process of soaking jute stems in water to separate fibres.

o Synthetic dyes: Man-made dyes offering a wide range of colours and durability.

o Textile industry: Sector producing fabrics and clothing from fibres such as cotton and jute.
Concept Check Questions [Series 3]
Objective questions

1. Define fibre plants. (Linked to SLO 3.1)

2. Which Nigerian plant produces a deep blue dye? (Linked to SLO 3.4)

3. Whatis the process of soaking jute stems in water to separate fibres called? (Linked to SLO
3.2)

Short-answer questions
4. ~Describe the ecological requirements of cotton cultivation. (Linked to SLO 3.2)
5. Explain one cultural significance of indigo dyeing in Nigeria. (Linked to SLO 3.1)
Long-answer questions

6.  Analyse the differences between traditional and modern processing methods of fibres and
dyes. (Linked to SLO 3.3)

o Basicresponse: Learners should describe traditional methods such as hand-
spinning cotton, retting jute, and fermenting indigo, and modern methods such as
textile factories and synthetic dye production.

-
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o Value-added response: Outstanding learners may evaluate efficiency, productivity,
and socio-economic impacts, including how synthetic dyes have influenced
traditional practices.

7. Evaluate the contributions of cotton, jute, indigo, and kola to Nigeria’s economy and
culture. (Linked to SLO 3.4)

o Basicresponse: Learners should outline cotton’s role in textiles, jute’s rolein
packaging, indigo’s role in cultural fabrics, and kola’s role in crafts.

o Value-added response: Outstanding learners may discuss employment
opportunities, cultural preservation, and the balance betweentraditional and
modern industries.

Answers to Concept Check Questions [Series 3]
1. Fibre plants are species cultivated for their fibres usediin textiles and crafts.
2. Indigo.
3. Retting.
4. Cotton requires drier climates with sandy, well-drained soils.
5. Indigo dyeing symbolised identity and prestige.in Nigerian communities.

6. Traditional methods are labour-intensive and cultural, while modern methods use
machinery and synthetic dyes for efficiency. Outstanding learners may add socio-
economic analysis.

7. Cotton supports textiles, jute contributes to packaging, indigo sustains cultural fabrics, and
kola provides natural dyes. Outstanding learners may add employment and cultural
preservation impacts.

Answers to Pilot Questions [Series 3]

1. Cotton.
2. Jute.
3. "Indigo.

4. Prestige and identity.

5./ Indigo, kola.

6. Morphological features.
7. Cotton.

8. Humid conditions and rainfall.
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9. Retting.

10. Fertile soils, tropical climate.

11. Hand-spinning.

12. Retting.

13. Indigo.

14. Textile factories.

15. Cotton supports textiles.

16. Cotton.

17. Retting.

18. Indigo.

19. Adire fabric.

20. Ceremonies and social gatherings.
References and Attributions [Series 3]

e Suggested OER search strings: “Nigeria fibres dyes history diagram OER”, “cotton jute
indigo kola morphology diagramOER”, “Nigeria cotton jute indigo cultivation OER”,
“traditional cotton jute indigo dyeing Nigeria diagram OER”, “Nigeria textile factory cotton
synthetic dye OER”, “Nigeria fibre dye applications OER”, “cotton Nigeria textile industry
OER?”, “jute retting fibre extraction Nigeria diagram OER”, “indigo plant adire fabric Nigeria
OER”, “kola tree dye Nigeria diagram OER”.

e Al prompt suggestions were provided for each figure, plate, and box to guide illustration
generation.

¢ Alldefinitions and explanations are based on instructional content developed for BOT402:
Economic Botany.

Series 4: Wood And Tanning Materials
Series outline
e Part4.1: Overview of wood and tanning plants
o Historical background and economic importance

-
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o Major Nigerian species producing wood and tanning materials
e Part4.2: Botany and cultivation practices
o Morphological features of wood and tanning plants
o Ecological requirements and farming techniques
e Part4.3: Processing and industrial applications
o Traditional processing methods of wood and tanning materials
o Modern processing techniques and industrial uses
o Part4.4: Case studies of Nigerian wood and tanning plants
o Timber trees such as iroko and mahogany
o Tanning plants such as acacia and mangrove bark

o Contributions to construction, leather industries,and exports

Introduction

Wood and tanning materials are essential natural resources that have shaped Nigeria’s
construction, craft, and leather industries. Timber from trees such as iroko and mahogany provides
durable materials for building, furniture, and export. Tanning materials, derived from plants like
acacia and mangrove bark, are used.in processing animal hides into leather, a product with both
cultural and industrial importance.

The aim of this Series is to enable you to identify wood and tanning plants, explain their cultivation
practices, analyse their processing methods, and evaluate their contributions to construction,
leather industries, and exports:

We shall commence this/Series with an overview of wood and tanning plants, highlighting their
historical background and economic importance. Next, we will examine their botany and
cultivation practices, focusing on morphological features and ecological requirements. Following
that, we will explore traditional and modern processing methods, as well as their industrial
applications. Finally, we will conclude with case studies of Nigerian wood and tanning plants such
as’iroko, mahogany, acacia, and mangrove bark, emphasising their role in construction and leather
industries.

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

e SLO 4.1 define wood and tanning plants and explain their historical and economic

-
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e SLO 4.2 describe the botanical features and cultivation practices of wood and tanning
plants,

e SLO 4.3 analyse traditional and modern processing methods of wood and tanning
materials, and

e SLO 4.4 evaluate case studies of Nigerian wood and tanning plants and assess their

contributions to construction, leather industries, and exports.

4.1 Overview Of Wood And Tanning Plants
4.1.1 Historical background and economic importance

Wood and tanning materials have long been central to Nigeria’s economy and culture. Wood from
trees such as iroko and mahogany has been used for centuries in construction, furniture making,
and crafts. Tanning materials, derived from plants like acacia and mangrove bark, were
traditionally employed to process animal hides into durable leather, which played a vital role in
trade and cultural practices. Today, timber remains a key.export commadity, while tanning
materials sustain Nigeria’s leather industry, linking agriculture to industrial development.

HISTORY OF TIMBER AND TANNING MATERIAL USE IN NIGERIA: A CHRONOLOGICAL OVERVIEW.

Period 1 Period 2 Period 3 Period 4 Period 5
Pre-Colonial Era Colonial Period Post-Independence Modern Challenges Future Outlook
(c. 1000s - 1800s) (1890s - 1960s) Expansion & Sustainability & Innovation

(1960s - 1980s) (1990s - 2010s) (2020s - Present

N\

‘/ Ta'mm Extra

b-

* Indigenous knowledge and
sustainable practices.

* Timber used for domestic

construction, canoes, and

intricate wood carving (e.g.,
Benin Bronzes' wood elements)

* Formal extraction for export

and domestic infrastructure.

* Exploitation of valuable

species (Mahogany, Iroko).

» Establishment of Forest

Reserves (e.g., Omo Forest

» Growth of domestic wood
rocessing industr
plywood, urmture{

* Increased demand for timber
in construction.

= Concerns over deforestation
and unsustainable logging.

* Implementation of logging
bans (e.g., Ebony‘)’

= Focus on sustainable forest

I» Sustainable construction using
engineered wood (CLT).

* Development of non-timber
torest products.

» Innovation in circular economy

» Rise of commercial tanneries
« Tannin sources (e.g., Acacia Reserve). in Kano and Sokoto, ?nanagementf?ng S bloss ahy
bark, Mangrove) used for « Introduction of industrial supplying local an reforestation efforts. * Emphasis on value addition

curing leather for sandals, tanning processes alongside international markets. » Growing awareness of before export.

bags, and saddles. traditional methods. eco-friendly tannin .

8 » Shift towards large-scale y 9

% @ « Export of raw hides and skins. commercial use. (vegeha?le ‘taf"‘"l‘: )Ca“d E:tr:'la‘g}
B . IR L )\ certification (FSC) Sl )

DATA FOR EDUCATIONAL PURPOSES (OER) - NIGERIA TIMBER AND TANNING MATERIALS HISTORY DIAGRAM

Diagram showing historical use of timber and tanning materials in Nigeria Figure 4.1: Historical
significance of wood and tanning plants

Fillin the blank: Leather produced from tanning materials was historically importantin
and cultural practices.

4.1.2 Major Nigerian species producing wood and tanning materials
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Nigeria is endowed with several species that provide wood and tanning materials. lroko and
mahogany are major timber trees, valued for their strength and durability in construction and
furniture. Acacia and mangrove bark are important sources of tannins, used in leather processing.
These species are not only vital for domestic industries but also contribute to Nigeria’s exports,
supporting livelihoods and industrial growth.

NGROVET

x "‘.

8 ~ = i T

IROKO TREE (M excelsa) AFRICAN MAHOGANY TREE ACACIA TREE (Acacia senegal) - 1 RED MANGROVE TﬁEE (Rhizophora
- Native to Nigerian Rainforest (Khaya ivorensis) - Valuable Timber Species Sahel/Savanna Vegetation ; racemosa) - Niger Delta Coastal Ecosystem
i [} PRI ) e 4

B e A e 5 R 3
Images of iroko, mahogany, acaciayand mangrove trees Plate 4.1: Major Nigerian wood and tanning
plants

Fillin the blank: and mahogany are major Nigerian timber trees valued for strength and
durability.

Pilot questions 4.1
1. Which Nigerian timber tree is valued for its strength and durability?
2. Nameoneplant that provides tannins for leather processing.
3.. What cultural product is produced from tanning materials?
4. Which two'Nigerian trees are major sources of timber?

5. . Name one economic importance of timber in Nigeria.

4.2 Botany And Cultivation Practices Of Wood And Tanning Plants
4.2.1 Morphological features of wood and tanning plants

The morphological features of wood and tanning plants are the external structures that help us
identify and classify them. Timber trees such as iroko and mahogany are large, with tall trunks and
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broad canopies, producing strong and durable wood. Acacia trees are smaller, with compound
leaves and thorny branches, and their bark contains tannins used in leather processing. Mangrove
trees grow in coastal wetlands, with stilt roots that stabilise them in waterlogged soils; their bark is
alsorichin tannins. These features determine how the plants are cultivated and harvested.

COMPARATIVE MORPHOLOGY OF SELECTED NIGERIAN TREES: IROKO, MAHOGANY, ACACIA, MANGROVE

IROKO AFRICAN MAHOGANY ACACIA RED MANGROVE
(Milicia excelsa) (Khaya ivorensis) (Acacia senegal) (Rhizophora racemosa)

(butiressed)

Thoms

(stipular spines) Leaf

Leaf (opposite, leat-
(bipinnate) thery)

Leaf 3
(allemate, Flower
serrate margin) Flowers

(inflorescence)

Leaf
(even-pinnate) Flower

Propagule

Fruit
(capsule, dehiscent) (vivipary)

3 Propagule
Flowers {vivipary)

® (raceme)

Fruit

. (pod)
Fruit pod
LeiTypt  FlowerStuctwe  FrutType  RootAdsptation Fruit Flower Flower
5 2 5L S TR0 o St ——— — — — — S— e SR —
Leat el Ter o EDUCATIONAL DIAGRAM - OER RESOURCE - NOT FOR COMMERCIAL USE iroko mahogany acacia margrove marphology diagram OER

Diagram showing morphological features of iroko, mahogany, acacia, and mangrove trees Figure
4.2: Morphological features of wood.and tanning plants

Fillin the blank: The bark of acacia trees contains used in leather processing.
4.2.2 Ecological requirements and farming techniques

The cultivation of wood and tanning plants depends on their ecological requirements, which are
the environmental conditions necessary for growth. Iroko and mahogany thrive in tropical forests
with fertile soils and abundant rainfall. Acacia grows well in drier savannah regions, while
mangroves require coastal wetlands with saline, waterlogged soils. Farmers and foresters adopt
techniques suchas spacing, pruning, and controlled harvesting to ensure sustainability. For
tanning plants, bark collection must be carefully managed to avoid damaging the tree and to
maintain long-term productivity.
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5 Nigeria iroko acacia mangrove cultivation OER

Image showing iroko forest, acacia savannah, and mangrove swamp Plate 4.2: Cultivation
practices of wood and tanning plants

Fillin the blank: Mangrove trees grow in wetlands with saline, waterlogged soils.
Pilot questions 4.2

1. Whatterm is used to describe the external structures of plants?

2. Which Nigerian timbertrees are large with tall trunks and broad canopies?

3. What compound found in acacia bark is used in leather processing?

4. Which ecological environment is most suitable for mangrove trees?

5. Name two farming techniques used to ensure sustainable timber production.

4.3 Processing And Industrial Applications Of Wood And Tanning Materials

4.3.1 Traditional processing methods

Traditional communities in Nigeria developed indigenous techniques to process wood and tanning
materials. Timber from iroko and mahogany was manually cut and shaped into tools, furniture, and
building materials. Acacia and mangrove bark were boiled or soaked to extract tannins, which were
then used to tan animal hides into leather. These methods, though labour-intensive, were effective
in meeting local needs and laid the foundation for modern industrial practices.
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% ,x’ TRADITIONAL TIMBER CUTTING AND LEATHER TANNING IN NIGERIA: L 3‘:’@
A COMPARAT'IVE PROCESS DIAGRAM

PART 1: TRADITIONAL TIMBER CUTTING PART 2: TRADITIONAL LEATHER TANNING (KANO METHOD)

@ site Selection & Fellin @ Flaying & Cleaning @ Soaking & Liming

A Raw Hide Soaking Vats
‘ Lime
Solution

Fleshing Knife

Hides

4

© Plank Production

© Depilation & Bating _
N —— Dehairing —— Dehairing
; - = 7 Bating Vats
i Softened Hide
@ Seasoning & Drying @ Vegetable Tanning (Kano) Tanning Pits

Tanning Pits Acacia Bark

Tannin Liguor

© Final Transport © Finishing - N Oiling (Shea)

Finished Leather

Canoe Transport

P Finished Timber Polished Finish

traditional timber cutting leather tanning Nigeria diagram OER
Diagram showing timber cutting and traditional leather tanning Figure 4.3: Traditional processing of
wood and tanning materials

Fillin the blank: Acacia and mangrove bark were traditionally to extract tannins for
leather processing.

4.3.2 Modern processing techniques

With industrialisation, modern techniques have greatly improved efficiency. Timber is now
processed in sawmills, producing planks and boards for construction and furniture industries.
Leather tanning involves chemical treatment of hides with tannins, chromium salts, or synthetic
agents, producingdurable leather for shoes, bags, and upholstery. These modern methods enable
Nigeria to compete in global markets, although they require significant investment in machinery
and infrastructure.
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Nigeria sawmill timber leather tanning factory OER

| o

SAWMILL TIMBER PROCESSING: Nigerian ~ MODERN LEATHER TANNING FACTORY: LEATHER FINISHING: Nigerian operators

workers operating an industrial Nigerian technicians in a clean facility inspecting dyed and finished leather as it
bandsaw to cut large hardwood logs into managing chemical processing of hides in  passes through an automated application
planks in a facility in Ogun State. large stainless steel drums in Kano. machine in Kano.

Image showing sawmill timber processing and modern leather tanning factory Plate 4.3: Modern
processing of wood and tanning materials

Fillin the blank: Modern leather tanning often uses salts or synthetic agents to produce
durable leather.

4.3.3 Industrial applications

Wood and tanning materials contribute to diverse industrial applications in Nigeria. Timber
supports construction, furniture, and export industries, while leather is essential for footwear,
bags, and upholstery. These applications create employment opportunities and generate income,
making wood and tanning plants central to Nigeria’s economic development.
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NIGERIA TIMBER AND LEATHER INDUSTRIAL APPLICATIONS: TRADITIONAL & MODERN PRACTICES.
IMAGE TABLE RESOURCE SOURCE MATERIAL DETAILS TRADITIONAL APPLICATIONS | MODERN INDUSTRIAL APPLICATIONS

(Photo) (Text/Icon) (Photo/Product) (Photo/Product)
NIGERIAN , -
HARDWOODS G L >
(e.g. Iroko, |w= e i ity i i < AP - = Lo
Mahogany) IROKO, MAHOGANY, OPEPE: H'g{;:jnﬁﬂz'?;;scgg{a'"' ¥ Sculpture, furniture, Plywood production, construction
Durable tropical timbers. ’ g traditional architecture. timber, high-end furniture.
VEGETABLE & ;
TANNINS / 5 - Q| = " iy,
M(:ﬁ%}'oﬁ%ag:i() ACACI-A NILOTICA, M;;GROVE: I g":}]uerfl :222:321:3:‘ '* | Kanio leatherwork, Indust;iél tanning agents, "Wet Blue"
Rich in tannins. p ! X . hand-dyed skins, saddles, production, export.
COMMERCIAL * Footwear, bags,
LEATHER . y
(from Nigerian 3 2 | traditional | FREQRS = ===~
Hides) COW, GOAT, SHEEP HIDES: f:{;;;;gl,esrt]riggg, apparel Footwear mass production, upholstery,
Sourced from Nigerian livestock. i fashion accessories.
= - -] - —

WOOD WASTE & : i S Charcoal
BYPRODUCTS |~ ¢ ik production, o b
(for composites/ SIS SWN | Renewable biomass, raw domestic fuel. AU

energy) SAWDUST, WOOD CHIPS: material for composites. Particleboard (MDF) manufacturing,
Mill byproducts. 8 biomass energy generation.
DATA FOR EDUCATIONAL PURPOSES (OER) - NIGERIAN TIMBER AND LEATHER INDUSTRY.

Box 4.1: Examples of wood and tanning applications Timber —construction, furniture, export
Leather — footwear, bags, upholstery

Fillin the blank: Timber is widely used in the

Pilot questions 4.3

1.

2.

industry, furniture making, and exports.

What traditional method was used to process'timber?

How were tannins traditionally extracted from acacia and mangrove bark?

Name one modern technique used in leather tanning.

What chemicalis often usedin modern leather tanning?

Give one example of how timber contributes to Nigeria’s industries.

4.4 Case Studies Of Nigerian Wood And Tanning Plants

4.4.1 Iroko
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Iroko is one of Nigeria’s most valuable timber trees. It grows in tropical forests and produces
strong, durable wood resistant to termites and decay. Iroko timber is widely used in construction,
furniture making, and export, making it a cornerstone of Nigeria’s forestry industry.

iroko tree timber Nigeria OER

THE IROKO TREE (Milicia excelsa) TIMBER PROCESSING FINISHED TIMBER PRODUCTS

Image showing iroko tree and timber products Plate 4.4: Iroko cultivation and uses
Fillin the blank: Iroko timber is widely used in and furniture making.
4.4.2 Mahogany

Mahogany is another important timber tree in Nigeria. It produces reddish-brown wood that is
prized for its beauty and durability. Mahogany is used in making high-quality furniture, decorative
items, and export products. Its economic value makes it one of the most sought-after timber
species.
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TRADITIONAL NIGERIAN MAHOGANY (Khaya spp.) TREE AND FURNITURE APPLICATIONS: A DIAGRAM.

mahaogany tree furniture Nigeria diagram OER

THE NIGERIAN MAHOGANY TREE TIMBER PROCESSING (Onalgi) | FURNITURE APPLICATIONS (Isé Ona Igi)
Mahogany Tree - Sawmill Processing Traditional Craftsmanship
(Khaya ivorensis) o - N Hand

Carving

Machining &
Assembly

Trunk Cross-Section:
Heartwood (Rich Red-
Brown) & Sapwood

Trunk
Straight,
)

Modem Production

Seasoning
(Air Drying)

Height: up to 4l]m

Fruit Pod
@ (Capsule]

Seeds

Duration: Traditional: Modern:
6-12 months Carved Chair (Oche) Dmlng Set (Agban’)

| (Pmnalely Compound) Seasoning (Air Drying)

[ SEARCH STRING: mahogany tree furniture Nigeria diagram OER )

Diagram showing mahogany tree and furniture applications Figure 4.4: Mahogany processing and
uses

Fillin the blank: Mahogany wood is prized for its and durability.

4.4.3 Acacia

Acacia trees are cultivated in savannah regions of Nigeria. Their bark contains tannins, which are
extracted and used in leather tanning. Acacia tannins produce durable leather for shoes, bags, and
upholstery. Beyond tanning, acaciaalso provides gum and fuelwood, making it a multipurpose
plant.

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



ACACIA TREE AND LEATHER PRODUCTS IN NIGERIA (OER EDUCATIONAL RESOURCE)
LE

ATHER CRAFT - KANO

ACACIA NILOTICA - B9
-TANBARK HARVEST 3

Image showing acacia tree and leather products Plate 4.5: Acacia cultivation and leather tanning

Fillin the blank: The bark of acacia trees contains usedin leather tanning.
4.4.4 Mangrove

Mangrove trees grow in Nigeria’s coastal wetlands. Their stilt roots stabilise them in waterlogged
soils, and their bark is rich in tannins used for leather processing. Mangroves also play an
ecological role by protecting coastlines.and supporting fisheries. Economically, they contribute to
Nigeria’s leather industry and provide wood for local use.
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TRADITIONAL NIGERIAN MANGROVE SWAMP AND TANNIN EXTRACTION PROCESSES

©  NIGERIAN MANGROVE SWAMP No TANNIN EXTRACTION FROM MANGROVE BARK Me FINISHED PRODUCTS
ECOSYSTEM (TRADITIONAL METHOD) AND APPLICATIONS
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EDUCATIONAL DIAGRAM - OER RESOURCE - NIGERIA MANGROVE & TANNIN o ooy o

Diagram showing mangrove swamp and tannin extraction Figure 4.5: Mangrove ecology and uses

Fillin the blank: Mangrove trees grow in wetlands and provide tannins for leather
processing.

Pilot questions 4.4
1. Which Nigerian timber tree.s resistant to termites and decay?
2. What colour is mahoganywood commonly known for?
3. Which compound in acacia bark is used for leather tanning?
4. What ecological role do mangrove trees play in Nigeria’s coastal regions?

5. Name two industrial products made from leather.

Series Summary

This Series has explored the importance of wood and tanning materials in Nigeria’s economy and
culture. We began with an overview of their historical background and economic significance, then
examined the botany and cultivation practices of timber and tanning plants. Following that, we
studied traditional and modern processing methods, highlighting how timber and tannins are
transformed into usable products. Finally, we concluded with case studies of Nigerian species
such as iroko, mahogany, acacia, and mangrove, emphasising their contributions to construction,
furniture, leather industries, and exports.

By completing this Series, you should now be able to define wood and tanning plants and explain
their importance, describe their morphology and cultivation, analyse their processing methods,
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and evaluate case studies of Nigerian species. These abilities align directly with the Series Learning
Outcomes and strengthen your understanding of how natural resources sustain Nigeria’s
industries and livelihoods.

Glossary of Terms
e Acacia: A savannah tree whose bark contains tannins used in leather tanning.
o Iroko: Atropical timber tree valued for its strength and resistance to termites.

e Leather tanning: The process of treating animal hides with tannins or chemicals to
produce durable leather.

e Mahogany: A timber tree producing reddish-brown wood prized for beauty and durability.
¢ Mangrove: Coastal wetland trees with stilt roots, whose bark is richiin tannins.

¢ Morphological features: External structures of plants suchas leaves, stems, roots, and
bark.

e Sawmill: A facility where timber is processed into planks and boards.

e Tannins: Natural compounds found'in plant bark, used in leather processing.

o Timber: Wood processed for construction, furniture, and industrial use.
Concept Check Questions [Series 4]
Objective questions

1. Define tanning materials:(Linked to SLO 4.1)

2. Which Nigerian timber tree is resistant to termites and decay? (Linked to SLO 4.4)

3. What compound found in-acacia bark is used in leather tanning? (Linked to SLO 4.2)
Short-answer. questions

4. Describe the ecological requirements of mangrove trees. (Linked to SLO 4.2)

5./ Explain one traditional method of processing timber in Nigeria. (Linked to SLO 4.3)
Long-answer questions

6.. Analyse the differences between traditional and modern processing methods of wood and
tanning materials. (Linked to SLO 4.3)

o Basicresponse: Learners should describe traditional timber cutting and bark
boiling, and modern sawmills and chemical tanning.

o Value-added response: Outstanding learners may evaluate efficiency,
sustainability, and socio-economic impacts.
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7. Evaluate the contributions of iroko, mahogany, acacia, and mangrove to Nigeria’s economy
and industries. (Linked to SLO 4.4)

o Basicresponse: Learners should outline timber’s role in construction and furniture,
and tannins’ role in leather production.

o Value-added response: Outstanding learners may discuss exports, employment,
and ecological roles.

Answers to Concept Check Questions [Series 4]
1. Tanning materials are plant-derived substances used to process animal hides into leather.
2. lroko.
3. Tannins.
4. Mangrove trees require saline, waterlogged coastal wetlands:.
5. Timber was traditionally cut and shaped manually into tools and furniture.

6. Traditional methods are labour-intensive, while modern methods use machinery and
chemicals for efficiency. Outstanding learners may add sustainability and socio-economic
analysis.

7. lroko and mahogany support construction and furniture industries, while acacia and
mangrove provide tannins for leather. Outstanding learners may add export and ecological
contributions.

Answers to Pilot Questions [Series 4]

1. lIroko.
2. Acacia.
3. Leather.

4. Iroko and'mahogany.

5. Construction.

6. Morphological features.
7. »Iroko and mahogany.

8./ Tannins.

9. Coastal wetlands.

10. Spacing, pruning.

11. Manual cutting.
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12. Boiling or soaking bark.
13. Sawmills.
14. Chromium salts.
15. Construction.
16. Iroko.
17. Reddish-brown colour.
18. Tannins.
19. Protecting coastlines.
20. Footwear, bags.
References and Attributions [Series 4]

o Suggested OER search strings: “Nigeria timber tanning materials history diagram OER”,
“iroko mahogany acacia mangrove morphology diagram OER”,“Nigeria iroko acacia
mangrove cultivation OER”, “traditional timber cutting leather tanning Nigeria diagram
OER”, “Nigeria sawmill timber leather tanning factory OER”, “Nigeria timber leather
industrial applications OER”, “iroko tree timber Nigeria OER”, “mahogany tree furniture
Nigeria diagram OER”, “acacia tree leather tanning Nigeria OER”, “mangrove swamp tannin
extraction Nigeria diagram OER”.

o Al prompt suggestions were provided for each figure, plate, and box to guide illustration
generation.

¢ Alldefinitions and explanations are based on instructional content developed for BOT402:
Economic Botany.

Series 5: Sugar And Pharmaceuticals
Series outline
e . Part5.1: Overview of sugar and pharmaceutical plants
o Historical background and economic importance
o Major Nigerian species producing sugar and pharmaceutical compounds
e Part5.2: Botany and cultivation practices

-
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o Morphological features of sugar and pharmaceutical plants
o Ecological requirements and farming techniques
e Part5.3: Processing and industrial applications
o Traditional processing methods of sugar and medicinal plants
o Modern processing techniques and pharmaceutical industries
o Part5.4: Case studies of Nigerian sugar and pharmaceutical plants
o Sugarcane and sorghum as sugar-producing plants
o Neem, cinchona, and other medicinal plants

o Contributions to food, health, and export industries

Introduction

Sugar and pharmaceutical plants are vital resources that contribute to Nigeria’s food security,
health, and industrial development. Sugar-producing plants such as sugarcane and sorghum
provide sweeteners essential for nutrition and food industries, while pharmaceutical plants like
neem and cinchona yield compoundsused in traditional medicine and modern pharmaceuticals.
These resources not only sustain local consumption but also support industries and exports.

The aim of this Series is to enable you to identify sugar and pharmaceutical plants, explain their
cultivation practices, analyse their processing methods, and evaluate their contributions to food,
health, and industrial sectors.

We shall commence this Series with'an overview of sugar and pharmaceutical plants, highlighting
their historical background and economic importance. Next, we will examine their botany and
cultivation practices, focusing on morphological features and ecological requirements. Following
that, we will explore traditional and modern processing methods, as well as their industrial
applications. Finally, we will conclude with case studies of Nigerian sugar and pharmaceutical
plants such as sugarcane, sorghum, neem, and cinchona, emphasising their role in food, health,
and export industries.

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

e SLO 5.1 define sugar and pharmaceutical plants and explain their historical and economic
importance,

e SLO 5.2 describe the botanical features and cultivation practices of sugar and
pharmaceutical plants,
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e SLO 5.3 analyse traditional and modern processing methods of sugar and pharmaceutical
plants, and

e SLO 5.4 evaluate case studies of Nigerian sugar and pharmaceutical plants and assess
their contributions to food, health, and export industries.

5.1 Overview Of Sugar And Pharmaceutical Plants
5.1.1 Historical background and economic importance

Sugar and pharmaceutical plants have played a significant role in Nigeria’s economy and culture.
Sugar-producing plants such as sugarcane and sorghum have long been/cultivated for
sweeteners, supporting food industries and local diets. Pharmaceutical plants like.neem and
cinchona have been used in traditional medicine for centuries, providing remedies for malaria, skin
infections, and other ailments. Today, sugar remains a vital commaodity in food and beverage
industries, while pharmaceutical plants continue to support both traditional healing and modern
drug development.

HISTORY OF SUGARCANE, SORGHUM, NEEM, AND CINCHONA
USE IN NIGERIA: A CHRONOLOGICAL OVERVIEW.

Period 3 Period 4 Period 5
PRE-COLONIALERA | »| COLONIAL EXPANSION | ,| POST-INDEPENDENCE | ,| MODERN APPLICATIONS| ,| FUTURE OUTLOOK &
(c. 900s - 1800s) & INTRODUCTION DEVELOPMENT & SUSTAINABILITY INNOVATION
(1890s - 1930s) (1960s - 1980s) (1990s - 2010s) (2020s - Present)

et o ' « Biotechnology and bioeconomy.

* Indigenous knowledge and « Formal introduction and initial + Growth and ind . and : !
sustainable agriculture. 1rials. X i 3 commercialization. « Emphasis on sustainable and
* British colonial administration « Establishment of large-scale + Sorghum finds new uses in climate-resilient agriculture.
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DATA FOR EDUCATIONAL PURPOSES (OER) - NIGERIA PLANT HISTORY DIAGRAM.

Diagram showing historical use of sugarcane, sorghum, neem, and cinchona in Nigeria Figure 5.1:
Historical significance of sugar and pharmaceutical plants

Fill in the blank: Neem has traditionally been used in Nigeria to treat infections.
5.1.2 Major Nigerian species producing sugar and pharmaceutical compounds

Nigeria cultivates several important sugar and pharmaceutical plants. Sugarcane is the most
widely grown sugar plant, supporting food and beverage industries. Sorghum also provides
sweeteners and is used in brewing. For pharmaceuticals, neem yields compounds with
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antibacterial and antifungal properties, while cinchona produces quinine, historically importantin
malaria treatment. These plants are not only valuable for domestic use but also contribute to
Nigeria’s trade and industrial development.

SUGARCANE, SORGHUM, NEEM, AND CINCHONA PLANTS IN NIGERIA (OER EDUCATIONAL RESOURCE)

—

SUGARCANE N SORGHUM @ NEEVTREE e CINCHONA
(Saccharum officinarum) L8\ (Sorghum bicolor) Bl | (Azadirachta indica) - % (Cinchona pubescens) -
- Savanna Cultivation - Staple Grain Crop : - - Shade and Medicinal Use | - Montane Agroforestry

. \F o

Images of sugarcane, sorghum, neem, and cinchona planté Platé 5.1: Major Nigerian sugar and
pharmaceutical plants

Fillin the blank: is the most widely cultivated sugar plant in Nigeria, supporting food and
beverage industries.

Pilot questions 5.1
1. Which Nigerian plant is the most widely cultivated sugar plant?
2. Name oneplant that provides sweeteners used in brewing.
3. Which pharmaceutical plant produces quinine for malaria treatment?
4./ What traditional use does neem have in Nigerian medicine?

5. Name two Nigerian plants that produce natural sweeteners.

5.2 Botany And Cultivation Practices Of Sugar And Pharmaceutical Plants
5.2.1 Morphological features of sugar and pharmaceutical plants

The morphological features of sugar and pharmaceutical plants are the external structures that
help us identify and classify them. Sugarcane is a tall grass with jointed stems rich in sucrose,
while sorghum has grain-bearing panicles and stalks that can also yield sweet juice. Neem is a
medium-sized tree with compound leaves and bitter seeds containing medicinal compounds.
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Cinchona is a shrub or small tree with evergreen leaves and bark rich in quinine alkaloids. These
features are important for recognising the plants and understanding their cultivation.

COMPARATIVE MORPHOLOGY OF SELECTED ECONOMIC PLANTS: SUGARCANE, SORGHUM, NEEM, Cinchona
SUGARCANE (Saccharum officinarum) SORGHUM (Scrghum bicolor) NEEM (Azadirachta indica) CINCHONA (Cinchona pubescens)

Inflorescence:

Panicle @
~ 4

Habit
Habit @ g7 | {up to 15m)

Habit

S {up 1o 20m)

Nede
Internode
Wax bloom

Leaf:
Ovate
Entire
margin Ovate
Entire
margin

upto 2.

margin =

Grain: F Inflorescence:

Endosperm lower Panicle

Germ Inflorescence: Corolla
Panicle > Stamens

Flowers \ /
Leaf: - . .
Midrib Fruit: Drupe; Fruit:
Margin Seed: Capsule
Kemel Dehiscent
= ——
7% RN —— Root System: @ Bark: Q Bark:
Root System: AN TR Fibrous ) Quter bark Rich in Quinine
AN 3 Inner bark Inner bark

Leaf:

Adventitious roots A4

\\3/ Panicle * Spikelet () Sead :) Drupe ' Drupe ’ Capsule
EDUCATIONAL DIAGRAM - OER RESOURCE - NOT FOR COMMERCIAL USE sugarcane sorghum neem anchona marphology diagram OER

Diagram showing morphological features of sugarcane, sorghum, neem, and cinchona plants
Figure 5.2: Morphological features of sugar and pharmaceutical plants

Fillin the blank: The stems of sugarcane arerich in , which is processed into sugar.
5.2.2 Ecological requirements and farming techniques

The cultivation of sugar and/pharmaceutical plants depends on their ecological requirements,
which are the environmental conditions necessary for growth. Sugarcane thrives in tropical
climates with abundant rainfall and fertile soils, while sorghum is more drought-tolerant and grows
well in semi-arid regions. Neem trees prefer dry, sandy soils and are hardy in harsh environments.
Cinchona requires humid, highland conditions with well-drained soils. Farmers adopt techniques
such as spacing, irrigation, fertilisation, and pest control to ensure healthy growth. For
pharmaceutical plants, bark and seed collection must be carefully managed to sustain
productivity.

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



NIGERIA SUGARCANE, SORGHUM, NEEM, AND CINCHONA CULTIVATION (OER EDUCATIONAL RESOURCE)

SUGARCANE FARM m HUM FIELD I NEEM PLANTATION CINCHONA CULTIVATION

SUGARCANE ey PO Y "~ SORGHUM M NEeMTREE > CINCHONA
(Saccharum officinarum) § o | (Sorghum bicolor) 2 (Azadirachta indica) - - (Cinchona pubescens)
- Savanna Farm / v, - Staple Grain Field a - Montane Cultivation

Image showing sugarcane farm, sorghum field, neem plantat|on and cinchona cultivation Plate
5.2: Cultivation practices of sugar and pharmaceutical plants

Fillin the blank: Sorghum is more -tolerant than sugarcane and grows well in semi-arid
regions.

Pilot questions 5.2
1. Whatterm is used to describe the external structures of plants?
2. Which Nigerian sugar plant has jointed stems rich in sucrose?
3. What climatic conditions are most suitable for sorghum cultivation?
4. Which pharmaceutical plant produces quinine alkaloids in its bark?

5. Name two farming techniques used to ensure healthy growth of sugarcane.

5.3 Processing And Industrial Applications Of Sugar And Pharmaceutical Plants
5.3.1 Traditional processing methods

Traditional communities in Nigeria relied on indigenous techniques to process sugar and medicinal
plants. Sugarcane was chewed directly for its sweet juice or boiled to produce crude sugar syrup.
Sorghum was fermented for brewing local beverages. Neem leaves and seeds were crushed and
used in herbal remedies for skin infections and malaria prevention. Cinchona bark was dried and
ground to prepare quinine extracts for treating fevers. These methods, though simple, reflect the
creativity and resourcefulness of local communities.
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TRADITIONAL NIGERIAN PLANT-BASED PROCESSING: SUGARCANE, SORGHUM, NEEM, GINCHONA

SUGARCANE BOILING (IRORUN IDODO)

Sugarcane Stalks

ﬁ‘ ) — Crushing (Optional)
Koko (Boiling Pot) I -%*
] | ————— Stirring Final Product:
Open Fire (Iro) Stirring Jaggery / Syrup
(Miyan Ege)

Sorghum Grains
Malting
Mashing

SORGHUM BREWING (BURUKUTU / PITOR
B Malting/Steeping asg Fermentation

Fermentation (Amun)
Filtering
it Final Product:
Sorghum bicolor Malting/Steeping Mashing Fermentation Filtering Sorghum Beer (Burukutu)
NEEM HERBAL PREPARATION (EWE DOGOYARO) *]
3 Neem Leaves (Dogoyaro)
Pestle & Mortar —— Pestle & Mortar
- ¥ - Crushing Process — Crushing Proces §
22 Decoction (Boiling) — Deem oil
9% Neem Tea/Extract — Final Product:
(Azadirachta indica) Leaf Collection Washing Crushmg/Poundmg Decoction Medicinal Neem Preparation
CINCHONA BARK DRYING (EWE KINAKONA) (63}

Cinchona Tree

: Bark Stripping
Sun-Drying Racks — Sun-Drying Racks
Drying Process —— Drying Process

@
Crushed Dried Bark — ina1 product:

(Cinchona spp.) Bark Harvesting Drying Racks Grinding Quinine Powder
EDUCATIONAL DIAGRAM - OER RESOURCE - NIGERIA PLANT USES search stringhigele knowledge - nigeria plant uses

Diagram showing sugarcane boiling, sorghum brewing, neem herbal preparation, and cinchona
bark drying Figure 5.3: Traditional processing of sugar and pharmaceutical plants

Fillin the blank: Sorghum was traditionally to produce local beverages.
5.3.2 Modern processing techniques

With industrialisation, modern techniques have improved efficiency and expanded applications.
Sugarcane is now processed in sugar mills to produce refined sugar and ethanol. Sorghum is used
in breweries and food industries. Neem extracts are processed into pharmaceutical products,
pesticides, and cosmetics. Cinchona barkis refined into quinine and related drugs for malaria
treatment. These modern methods support Nigeria’s food and health industries, enabling products
to compete in global markets.

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



NIGERIA SUGAR MILL, SORGHUM BREWERY, NEEM & CINCHONA PROCESSING (OER EDUCATIONAL RESOURCE)

FUS S0RGHUM BREWERY NEEM PHARMACEUTICALS - NIGERIA| J0S PHARMACEUTICALS
‘e = “CINCHONA DERIVATIVES |

=

Image showing sugar mill, sorghum brewery, neem pharmaceutical processing, and cinchona drug
production Plate 5.3: Modern processing of sugar and pharmaceutical plants

Fillin the blank: Modern sugar mills process sugarcane into refined and ethanol.

5.3.3 Industrial applications

Sugar and pharmaceutical plants contribute to diverse industrial applications in Nigeria. Sugar
supports food and beverage industries, producing sweeteners, syrups, and ethanol. Sorghum
contributes to brewing and food processing. Neem provides pharmaceutical products, pesticides,
and cosmetics, while cinchona supports the pharmaceutical industry with anti-malarial drugs.
These applications sustain livelihoods, improve health, and contribute to Nigeria’s economic
development.
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IMAGE TABLE: NIGERIA SUGAR AND PHARMACEUTICAL APPLICATIONS: TRADITIONAL & INDUSTRIAL USES.

RESOURCE SOURCE

MATERIAL DETAILS

TRADITIONAL/LOCAL APPLICATIONS

MODERN INDUSTRIAL APPLICATIONS

SUGARCANE
(T6émi Sukari):
Natural sucrose
source.

o
HO—L 0-0

"';-\—'f Sou O
om

High sucrose content,
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. SORGHUM (Dawa): Cig’gg W TUWO, PAP (Ogi): = (for beverages):
@SB Staple cereal e h Local staple foods, Non-alcoholic drinks,
58 arain. o, ity ot weaning f0ds  oroving indsiy
b PHARMACEUTICALS
NEEM (D6go Yaro): | v ke @ B HERBAL MEDICINE: @;r;;‘a (antimalarials,
Muti-purpose ~ :  Traditional remedies | \\Y_g"Bl #= antibiotics), COSMETICS:
RUIP Active compounds: for malaria, skin ~~_ 4 Antiseptic soaps,

medicinal plant.

Azadirachtin, Nimbin
(antimicrobial, insecticidal).

infections, oral care.

Rty $0aps, creams,
#888L dental products.

CINCHONA
(Chinkéna):

¥ Bark source of
/' quinine.

b

2
;\r‘- <
w'é/

High alkaloid content,
primarily quinine.

NOT APPLICABLE:
Limited traditional use in Nigeria.

QUININE PRODUCTION:
Anti-malarial drugs
(tablets, injections),
bittering agent in
beverages.

DATA FOR EDUCATIONAL PURPOSES (OER) - NIGERIAN AGRICULTURE AND INDUSTRY

SEARCH STRING hitttps://sug.okfragersearch- nigerian/hiogoforagrosersnidgatiry.

Box 5.1: Examples of sugar and pharmaceutical applications Sugarcane - refined sugar, ethanol
Sorghum - brewing, food processing Neem —pharmaceuticals, pesticides, cosmetics Cinchona -
anti-malarial drugs

Fillin the blank: Cinchona bark is refined into used in malaria treatment.
Pilot questions 5.3

1. What traditional method was used to process sugarcane?

2. How was sorghum traditionally used in Nigerian communities?

3. Name one modern product derived from neem extracts.

4. Which pharmaceutical compound is obtained from cinchona bark?

5. Give one example of how sugar contributes to Nigeria’s industries.

5.4 Case Studies Of Nigerian Sugar And Pharmaceutical Plants
5.4.1 Sugarcane

Sugarcane is Nigeria’s most important sugar-producing plant. It is cultivated in tropical regions
with abundant rainfall and fertile soils. Its jointed stems are rich in sucrose, which is processed
into refined sugar and ethanol. Sugarcane supports Nigeria’s food and beverage industries and
contributes to employment and trade.
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SUGARCANE FARM AND SUGAR PRODUCTION IN NIGERIA (OER EDUCATIONAL RESOURCE)

STAGE 1: CULTIVATION AND HARVEST - STAGE 2: MILLING AND BOILING - Cane STAGE 3: CRYSTALLIZATION AND

Nigerian farmers hand-harvesting mature juice is extracted and boiled in open pansto  PACKAGING - The concentrated syrup cools and
sugarcane stalks on a farm in Oyo State. evaporate water and create concentrated crystallizes into raw brown sugar, which is then
syrup. packed for distribution.

Image showing sugarcane farm and sugar production Plate 5.4: Sugarcane cultivation and uses
Fillin the blank: The stems of sugarcane are processed into refined and ethanol.

5.4.2 Sorghum

Sorghum is another sugar-producing plant.cultivated in Nigeria. It is drought-tolerant and grows
well in semi-arid regions. Sorghum stalks yield sweet juice, while its grains are used in brewing and
food processing. Sorghum contributes to Nigeria’s food security and brewing industries.
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3¢ & TRADITIONAL NIGERIAN SORGHUM (Sorghum bicolor) PLANT AND BREWING APPLICATIONS: A DIAGRAM. & 3¢
SORGHUM PLANT MORPHOLOGY & CULTIVATION ] [ TRADITIONAL NIGERIAN BREWING APPLICATIONS (BURUKUTU / PITO)
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Flag Leaf >
Stalk : < §
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O o e e e e " "
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(so,gnun?mcomr) || & MATURATION & STORAGE (ifam): Final Product _
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ﬂS -* -* Traditional Nigerian sorghum beers
= (Bumkutu Pito) are culturally significant
2 Burukutu (Sorghum Beer) / Pito beverages, fich in nutrien’s.
1. Planting 2. Tilage & Growth 3. Harvesting Ready for Consumption (m“ R

Diagram showing sorghum plant and brewing applications Figure 5.4: Sorghum cultivation and
uses

Fillin the blank: Sorghum grains are widely used in industries in Nigeria.
5.4.3 Neem

Neem is a pharmaceutical plant cultivated in Nigeria’s savannah regions. Its leaves, seeds, and
bark contain compounds with antibacterial, antifungal, and medicinal properties. Neem is used in
traditional medicine to treat skin infections and malaria, and in modern industries to produce
pharmaceuticals, pesticides, and cosmetics.
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NEEM TREE AND MEDICINAL PRODUCTS IN NIGERIA (OER EDUCATIONAL RESOURCE)
NEEM CULTIVATION LOCAL PROCESSING FINISHED PRODUCTS

7 ’ 3 ~ 2
N5 J

Neem Cultivation; Azadirachta inci - Medicinal cultivation,  Local Processing: Nigeria- artisan cammonal workshop in Finished Products: Neem oil high-quality products; small
Northern Nigeria (Northern Nigeria (Northern Nigeria (near  to camual open open apir workshop in Southwesstern independental products liverra small independent herbal
Kano). Nigeria (Oyo State). shop, shop in Lagos, Nigeria.

Image showing neem tree and medicinal products Plate 5.5: Neem cultivation and pharmaceutical
uses

Fillin the blank: Neem extracts are used in pharmaceuticals, , and cosmetics.

5.4.4 Cinchona

Cinchona is a pharmaceutical plant whose bark contains quinine alkaloids. It is cultivated in
humid, highland regions and has historically been important in malaria treatment. Cinchona bark is
processed into quinine and related drugs, supporting Nigeria’s pharmaceutical industry and public
health.
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TRADITIONAL NIGERIAN CINCHONA TREE AND QUININE DRUG PRODUCTION
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EDUCATIONAL DIAGRAM - OER RESOURCE - NIGERIA CINCHONA PROJECT SEARCH STRING: cinchona tree quinine Higerla disgram OER

Diagram showing cinchona tree and quinine drug production Figure 5.5: Cinchona cultivation and
uses

Fillin the blank: Cinchona bark contains alkaloids used in malaria treatment.
Pilot questions 5.4

1. Which Nigerian sugar plantis'processed into refined sugar and ethanol?

2. What ecological advantage does sorghum have over sugarcane?

3. Name one traditional medicinal use of neem in Nigeria.

4. Which pharmaceutical compound is obtained from cinchona bark?

5. Give one industrial application of sorghum in Nigeria.

Series Summary

This Series has examined the importance of sugar and pharmaceutical plants in Nigeria. We began
with an overview of their historical background and economic significance, then studied their
botanyand cultivation practices. Following that, we explored traditional and modern processing
methods, highlighting how sugar and medicinal plants are transformed into food and health
products. Finally, we concluded with case studies of Nigerian sugar and pharmaceutical plants
such as sugarcane, sorghum, neem, and cinchona, emphasising their contributions to food
security, health, and industrial development.

By completing this Series, you should now be able to define sugar and pharmaceutical plants and
explain theirimportance, describe their morphology and cultivation, analyse their processing
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methods, and evaluate case studies of Nigerian species. These abilities align directly with the
Series Learning Outcomes and strengthen your understanding of how natural resources sustain
Nigeria’s food and health industries.

Glossary of Terms

Cinchona: A pharmaceutical plant whose bark contains quinine alkaloids used in malaria
treatment.

Neem: A medicinal tree with antibacterial and antifungal properties, used in
pharmaceuticals, pesticides, and cosmetics.

Pharmaceutical plants: Species cultivated for compounds used in‘medicine and health
industries.

Quinine: An alkaloid extracted from cinchona bark, historically important in malaria
treatment.

Sorghum: A drought-tolerant plant used for sweeteners, brewing, and food processing.
Sucrose: A sugar compound found in sugarcane stems, processed into refined sugar.
Sugarcane: A tall grass cultivated for sucrose, supporting food and beverage industries.

Traditional medicine: Indigenous practices using plants for healing and health.

Concept Check Questions [Series 5]

Objective questions

1.

2.

3.

Define pharmaceutical plants. (Linked to SLO 5.1)
Which Nigerian.sugar plant has jointed stems rich in sucrose? (Linked to SLO 5.2)

What compound is extracted from cinchona bark? (Linked to SLO 5.4)

Short-answer questions

4.

5

Describe the ecological requirements of sorghum cultivation. (Linked to SLO 5.2)

Explain.one traditional use of neem in Nigerian medicine. (Linked to SLO 5.1)

Long-answer questions

6.

-

Analyse the differences between traditional and modern processing methods of sugar and
pharmaceutical plants. (Linked to SLO 5.3)

o Basicresponse: Learners should describe traditional sugarcane boiling, sorghum
brewing, neem herbal remedies, and cinchona bark drying, and modern sugar mills,
breweries, pharmaceutical processing, and drug production.
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o Value-added response: Outstanding learners may evaluate efficiency,
sustainability, and socio-economic impacts.

7. Evaluate the contributions of sugarcane, sorghum, neem, and cinchona to Nigeria’s
economy and industries. (Linked to SLO 5.4)

o Basicresponse: Learners should outline sugar’s role in food industries, sorghum’s
role in brewing, neem’s role in pharmaceuticals, and cinchona’s role in malaria
treatment.

o Value-added response: Outstanding learners may discuss exports, employment,
and public health contributions.

Answers to Concept Check Questions [Series 5]

1. Pharmaceutical plants are species cultivated for compounds used in medicine and health
industries.

2. Sugarcane.

3. Quinine.

4. Sorghum grows well in semi-arid regions'and is drought-tolerant.
5. Neem s traditionally used to treat skin.infections and malaria.

6. Traditional methods are simple and labour-intensive, while modern methods use
machinery and chemical refinement for efficiency. Outstanding learners may add
sustainability and socio-economic analysis.

7. Sugarcane supports food industries, sorghum contributes to brewing, neem provides
pharmaceuticals'and pesticides, and cinchona supports malaria treatment. Outstanding
learners may add export and health impacts.

Answers to Pilot Questions [Series 5]
1. Sugarcane.
2. Sorghum is drought-tolerant.
3. Treating skin infections.
4. Quinine.
5./ Brewing.
References and Attributions [Series 5]

e Suggested OER search strings: “Nigeria sugarcane sorghum neem cinchona history
diagram OER”, “sugarcane sorghum neem cinchona morphology diagram OER”, “Nigeria
sugarcane sorghum neem cinchona cultivation OER”, “traditional sugarcane sorghum

-
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neem cinchona Nigeria diagram OER”, “Nigeria sugar mill sorghum brewery neem cinchona
processing OER”, “Nigeria sugar sorghum neem cinchona applications OER”, “sugarcane
farm sugar production Nigeria OER”, “sorghum brewing Nigeria diagram OER”, “neem tree
medicinal products Nigeria OER”, “cinchona tree quinine Nigeria diagram OER”.

e Al prompt suggestions were provided for each figure, plate, and box to guide illustration
generation.

o Alldefinitions and explanations are based on instructional content developed.for BOT402:

Economic Botany.
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