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Course title: Forestry and Wild Life Conservation 

Course credit load: 2 Units 

Series 1: Principles of Forestry and 

Conservation 

• Part 1.1: Introduction to Forestry 

o Sub Part 1.1.1: Meaning and scope of forestry 

o Sub Part 1.1.2: Importance of forests 

o Sub Part 1.1.3: Forest types in Nigeria 

• Part 1.2: Principles of Ecology 

o Sub Part 1.2.1: Ecosystem concepts 

o Sub Part 1.2.2: Energy flow and nutrient cycling 

o Sub Part 1.2.3: Ecological succession 

• Part 1.3: Identifying Native and Non-Native Plants 

o Sub Part 1.3.1: Herbaceous plant identification 

o Sub Part 1.3.2: Woody plant identification 

o Sub Part 1.3.3: Native versus introduced species 

• Part 1.4: Conservation Concepts 

o Sub Part 1.4.1: Meaning and goals of conservation 

o Sub Part 1.4.2: Conservation versus preservation 
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o Sub Part 1.4.3: Conservation challenges in Nigeria 

 

Introduction 

Forests and the wildlife they support provide timber, non-timber products, ecological services 

(water regulation, soil protection, carbon storage), and biodiversity habitat essential to both 

human wellbeing and ecosystem function. AGE 407 introduces forestry and wildlife 

conservation together, recognising that sound forest management and effective wildlife 

conservation rest on shared ecological principles. 

This opening Series covers the meaning, scope, and importance of forestry, and the major forest 

types found in Nigeria; the foundational principles of ecology, including ecosystem concepts, 

energy flow, and succession; the identification of native and non-native herbaceous and woody 

plants; and the meaning, goals, and challenges of conservation. This foundation supports the 

forest resource management, wildlife ecology, sustainability, and rangeland topics covered in the 

remaining four Series. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 1.1 explain the meaning, scope, importance, and types of forestry and forests in 

Nigeria (Linked to Part 1.1), 

• SLO 1.2 explain ecosystem concepts, energy flow, nutrient cycling, and ecological 

succession (Linked to Part 1.2), 

• SLO 1.3 identify native and non-native herbaceous and woody plants (Linked to Part 

1.3), and 

• SLO 1.4 explain the meaning, goals, and challenges of conservation (Linked to Part 1.4). 
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1.1 Introduction to Forestry 

1.1.1 Meaning and scope of forestry 

Forestry is the science and practice of managing forests and woodlands for the sustained 

production of timber, non-timber products, and ecological services, while maintaining forest 

health and, where relevant, biodiversity and wildlife habitat value; it encompasses silviculture 

(the cultivation and tending of forest stands, examined in Series 2), forest protection (from fire, 

pests, and disease), harvesting and utilisation, and the broader management planning integrating 

these activities over time. 

Forestry scope extends from natural/indigenous forests (managed with varying degrees of human 

intervention) to plantation forestry (deliberately established, often single-species stands managed 

intensively for specific production goals) and agroforestry (deliberately combining trees with 

crops or livestock on the same land, examined further in Series 2), reflecting a spectrum of 

management intensity and integration with other land uses relevant to Nigerian forestry practice. 

Fill in the blank: Forestry encompasses silviculture, forest protection, harvesting and utilisation, 

and management planning integrating these activities for the sustained production of timber, 

non-timber products, and ________ services. 

1.1.2 Importance of forests 

Forests provide direct economic value through timber (construction, furniture, fuelwood) and 

non-timber forest products (Series 2: fruits, medicinal plants, fibres, resins); they also provide 

essential ecological services including water cycle regulation (forested watersheds typically 

show more stable streamflow and better water quality than deforested equivalents), soil erosion 

control (root systems and canopy cover protecting soil from rainfall impact and runoff), carbon 

sequestration (forests storing substantial atmospheric carbon, relevant to climate change 

mitigation), and biodiversity habitat (Series 3). 

Forests also hold social and cultural value (recreation, spiritual/cultural significance in many 

Nigerian communities, and traditional livelihood support) and, increasingly, climate regulation 
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value at both local (microclimate moderation) and global (carbon cycle) scales, making forest 

loss (deforestation, a significant ongoing concern in Nigeria and across much of West Africa) a 

multidimensional loss extending well beyond the directly harvestable timber value. 

Fill in the blank: Forested watersheds typically show more stable ________ and better water 

quality than deforested equivalents, illustrating the water cycle regulation service forests provide. 

1.1.3 Forest types in Nigeria 

Nigeria forest cover is distributed across several broad vegetation/forest zones correlating with 

the rainfall and agro-ecological zones introduced in related crop production courses: the 

mangrove and freshwater swamp forests (coastal and riverine areas, southern Nigeria); the 

lowland rainforest/humid forest zone (high rainfall southern Nigeria, historically Nigeria most 

extensive forest type, though substantially reduced through conversion to agriculture and other 

land uses over recent decades); and the derived savanna and Guinea savanna woodlands (middle 

belt, a transitional zone between forest and savanna reflecting both natural ecological gradient 

and historical forest clearance). 

Forest reserves and national parks (areas formally designated for forest/wildlife protection and, 

in the case of forest reserves, managed timber production, Series 2-3) represent the formal 

institutional framework for Nigerian forest management, though substantial forest area outside 

these formally protected/managed areas remains subject to less regulated use and conversion 

pressure, a recurring theme in the sustainability challenges examined in Series 4. 

Fill in the blank: The lowland rainforest/humid forest zone of southern Nigeria has historically 

been Nigeria most extensive forest type, though substantially ________ through conversion to 

agriculture and other land uses. 
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Figure 1.1: Introduction to forestry  

Pilot questions 1.1 

1. Define forestry and name three activities it encompasses. 

2. Name three ecological services forests provide. 

3. Distinguish between natural forest, plantation forestry, and agroforestry. 

4. Name three forest/vegetation zones found in Nigeria. 

5. Explain the role of forest reserves and national parks in Nigerian forest management. 

 

1.2 Principles of Ecology 

1.2.1 Ecosystem concepts 

An ecosystem is a community of interacting organisms (plants, animals, microorganisms) 

together with their physical environment (soil, water, climate), functioning as an interdependent 

unit; ecosystems are organised hierarchically from individual organisms, through populations 
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(groups of the same species) and communities (multiple species populations interacting in a 

given area), to the ecosystem level itself, and ultimately the biosphere (the sum of all Earth 

ecosystems). 

Habitat (the specific physical environment a species requires, including food, water, shelter, and 

space) and niche (a species specific functional role within its ecosystem, including its habitat use, 

feeding behaviour, and interactions with other species) are foundational ecological concepts 

directly relevant to the wildlife habitat and species requirement topics examined in Series 3. 

Fill in the blank: An ecosystem is a community of interacting organisms together with their 

physical ________ , functioning as an interdependent unit. 

1.2.2 Energy flow and nutrient cycling 

Energy flows through an ecosystem in one direction, originating from solar energy captured by 

primary producers (plants, through photosynthesis) and transferring (with substantial loss at each 

transfer, generally only about 10 percent of energy passing to the next level) through successive 

trophic/feeding levels (herbivores, then carnivores/predators), explaining why ecosystems 

typically support far fewer top predators than primary producers, a foundational concept relevant 

to wildlife population dynamics examined in Series 3. 

Unlike energy, nutrients (carbon, nitrogen, phosphorus, and others) cycle repeatedly through an 

ecosystem rather than flowing in one direction, moving between living organisms and the 

physical environment (soil, water, atmosphere) through processes including decomposition 

(breaking down dead organic matter, releasing nutrients back to the soil/environment) and 

various specific biogeochemical cycles (the carbon cycle, the nitrogen cycle, introduced for crop 

production contexts in related agricultural courses). 

Fill in the blank: Energy flows through an ecosystem in one direction with substantial loss at 

each transfer, generally only about ________ percent passing to the next trophic level. 
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1.2.3 Ecological succession 

Ecological succession is the gradual, predictable process of ecosystem/vegetation community 

change over time following a disturbance or on newly available substrate; primary succession 

occurs on substrate with no prior soil/vegetation (such as after a volcanic eruption or on newly 

exposed rock), while secondary succession occurs on previously vegetated land following 

disturbance (fire, logging, agricultural abandonment, the form of succession most relevant to 

most Nigerian forest disturbance and recovery contexts). 

Succession typically progresses through identifiable stages (pioneer species colonising 

disturbed/bare ground, followed by progressively longer-lived and more complex vegetation 

communities) toward a relatively stable climax community (the vegetation type that, in the 

absence of further major disturbance, would persist long-term under the prevailing climate and 

soil conditions of a given site), a concept relevant to understanding both natural forest 

regeneration and the deliberate management interventions examined in Series 2. 

Fill in the blank: ________ succession occurs on previously vegetated land following 

disturbance such as fire or logging, the form of succession most relevant to most Nigerian forest 

disturbance and recovery contexts. 
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Figure 1.2: Ecological principles  

Pilot questions 1.2 

1. Define ecosystem and name its hierarchical levels. 

2. Distinguish between habitat and niche. 

3. Explain why ecosystems support far fewer top predators than primary producers. 

4. Distinguish between primary and secondary succession. 

5. Define climax community. 

1.3 Identifying Native and Non-Native Plants 

1.3.1 Herbaceous plant identification 

Herbaceous plants (non-woody plants with soft, green stems that die back to ground level, 

lacking persistent woody above-ground structure) are identified through characteristics including 

leaf shape and arrangement (simple versus compound leaves; alternate, opposite, or whorled 
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arrangement on the stem), flower structure (petal number and arrangement, an important 

taxonomic feature), and overall growth habit (erect, climbing, or trailing). 

Practical field identification combines these morphological characteristics with habitat context 

(certain species being characteristic of particular vegetation zones or soil/moisture conditions, 

Part 1.1.3) and, where available, reference to regional plant identification guides or herbarium 

specimens, supporting the practical species identification skill emphasised throughout this course 

as foundational to both forestry and wildlife habitat assessment work. 

Fill in the blank: Herbaceous plants are non-woody plants with soft, green stems that die back to 

ground level, identified through leaf shape/arrangement, flower structure, and overall growth 

________ . 

1.3.2 Woody plant identification 

Woody plants (trees and shrubs with persistent above-ground woody stems, distinguishing them 

from herbaceous plants) are identified through bark characteristics (texture, colour, pattern), leaf 

characteristics (similar to herbaceous plant identification, shape, arrangement, and, for deciduous 

species, seasonal leaf drop pattern), and overall growth form (tree versus shrub, and 

characteristic crown shape for many species), with fruit/seed characteristics providing additional 

identification value where present. 

Distinguishing trees from shrubs (generally based on growth form: a single dominant stem 

reaching substantial height for trees, versus multiple stems from the base and generally lower 

overall height for shrubs, though this distinction is not always sharply defined in practice) 

supports basic woody plant classification, while species-level identification requires the more 

detailed morphological feature comparison discussed above, often informed by region-specific 

field guides given the substantial woody plant diversity across Nigeria varied forest and savanna 

zones (Part 1.1.3). 

Fill in the blank: Woody plants are identified through bark characteristics, leaf characteristics, 

and overall growth form, distinguishing them from herbaceous plants which lack persistent 

above-ground ________ structure. 
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1.3.3 Native versus introduced species 

Native species (occurring naturally within a given region through natural distribution processes, 

without human introduction) are distinguished from introduced/exotic species (occurring in a 

region as a result of deliberate or accidental human introduction from elsewhere), with this 

distinction carrying practical significance for forestry and conservation: native species are 

generally well-adapted to local conditions and typically support established local wildlife 

relationships (Series 3), while introduced species vary considerably in their ecological behaviour, 

from benign or beneficial (many useful introduced crop and forestry species) to invasive 

(introduced species that spread aggressively and disrupt native ecosystems, a significant 

conservation and forest management concern examined further in Series 2-4). 

Several economically important Nigerian forestry and agricultural tree species are themselves 

introduced (such as teak, Tectona grandis, from Asia, and various Eucalyptus species from 

Australia, both widely planted in Nigerian plantation forestry, Series 2, for their valuable timber 

and rapid growth characteristics respectively), illustrating that introduced status alone does not 

determine whether a species is beneficial, neutral, or problematic in its new environment; that 

assessment depends on the specific species ecological behaviour in its introduced context. 

Fill in the blank: ________ species are introduced species that spread aggressively and disrupt 

native ecosystems, a significant conservation and forest management concern distinct from 

merely being non-native. 
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Figure 1.3: Plant identification and native/introduced status  

Pilot questions 1.3 

1. Define herbaceous plant and name two identification characteristics. 

2. Distinguish between trees and shrubs. 

3. Define native species. 

4. Define invasive species and explain why it differs from simply being non-native. 

5. Name two introduced tree species widely planted in Nigerian forestry. 

1.4 Conservation Concepts 

1.4.1 Meaning and goals of conservation 

Conservation is the wise, sustainable use and management of natural resources (forests, wildlife, 

water, soil) to ensure their continued availability for both present and future generations, 
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balancing human use needs against the long-term maintenance of resource quality and ecological 

function, distinct from simply exploiting a resource without regard to its long-term sustainability. 

Conservation goals include maintaining biodiversity (the variety of species, genetic diversity 

within species, and ecosystem diversity, Series 3), sustaining ecosystem services (Part 1.1.2), and 

supporting sustainable human use of natural resources (timber, wildlife, water) at a rate that does 

not exceed the resource regenerative capacity, principles that recur throughout the forest 

management, wildlife conservation, and sustainability topics covered in the remaining Series of 

this course. 

Fill in the blank: Conservation is the wise, sustainable use and management of natural resources 

to ensure their continued availability for both present and future ________ . 

1.4.2 Conservation versus preservation 

Conservation (wise, sustainable use, Part 1.4.1) is distinguished from preservation (protecting 

natural resources/areas from human use or alteration entirely, prioritising the maintenance of a 

natural or near-natural state above resource utilisation), representing two related but distinct 

philosophical approaches to natural resource stewardship, both relevant within different contexts 

of Nigerian forest and wildlife management. 

In practice, Nigerian and international natural resource management typically applies a mix of 

both approaches: strictly preserved areas (such as certain core national park zones, Series 3, 

where human use is minimal) alongside conservation-managed areas (such as many forest 

reserves, Series 2, where sustainable timber harvesting and other use occurs alongside 

conservation objectives), reflecting a practical, zoned approach rather than treating conservation 

and preservation as mutually exclusive, universally applied alternatives. 

Fill in the blank: ________ prioritises protecting natural resources or areas from human use or 

alteration entirely, distinguishing it from conservation, which permits wise, sustainable use. 
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1.4.3 Conservation challenges in Nigeria 

Nigerian forest and wildlife conservation faces several significant challenges: deforestation and 

habitat loss (driven by agricultural expansion, logging, fuelwood collection, and 

urban/infrastructure development, Part 1.1.3), often compounded by population growth and 

poverty-driven resource pressure in many rural areas; weak enforcement of existing forest and 

wildlife protection regulation in some areas (Series 4), allowing illegal logging, poaching (Series 

3), and unauthorised land conversion to continue despite formal protective designation. 

Limited funding and institutional capacity for conservation management (affecting forest reserve 

and national park management quality, research, Series 2-3, and enforcement capability) and 

competing land use pressure (the genuine tension between conservation goals and pressing 

human needs for agricultural land, settlement, and economic development) together create a 

complex, multidimensional conservation challenge requiring the integrated, sustainability-

focused approaches examined throughout the remaining Series of this course rather than any 

single simple solution. 

Fill in the blank: Weak ________ of existing forest and wildlife protection regulation in some 

areas allows illegal logging, poaching, and unauthorised land conversion to continue despite 

formal protective designation. 
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Figure 1.4: Conservation concepts and challenges  

Pilot questions 1.4 

1. Define conservation and state its main goal. 

2. Distinguish between conservation and preservation. 

3. Give an example of an area typically managed under preservation and one under 

conservation. 

4. Name three challenges facing Nigerian forest and wildlife conservation. 

5. Explain the tension between conservation goals and competing land use pressure. 
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Series Summary 

This Series introduced forestry as the science and practice of managing forests for 

sustainable production, environmental protection, and societal benefits. It covers 

silviculture, forest protection, harvesting, and planning, and highlights the importance of 

forests for timber, ecological services, and social and cultural values. Nigeria's major forest types 

include mangrove and swamp forests, lowland rainforests, and derived/Guinea savanna 

forests, with conservation areas such as forest reserves and national parks. The Series also 

introduced key ecological concepts, including the ecosystem hierarchy (from organism to 

biosphere), habitat and niche, one-directional energy flow (about 10% energy transfer 

between trophic levels), nutrient cycling, and ecological succession from primary or secondary 

stages to the climax community. 

The Series also covered plant identification and forest conservation. Herbaceous plants are 

identified mainly by their leaves, flowers, and growth habit, while woody species are recognised 

by bark, leaves, and overall growth form. It distinguished native and introduced species, noting 

both the risks of invasive species and the economic value of introduced species such as teak and 

Eucalyptus. Conservation involves the wise and sustainable use of forest resources for present 

and future generations, whereas preservation focuses on protecting resources from use. Major 

challenges to forest conservation in Nigeria include deforestation, weak law enforcement, 

inadequate funding, and competing land uses. By completing this Series, students should 

achieve SLOs 1.1–1.4. 

 

Glossary of Terms 

• Climax community: the relatively stable vegetation community that persists long-term 

under prevailing climate and soil conditions, absent further major disturbance. 

• Conservation: the wise, sustainable use and management of natural resources for present 

and future generations. 
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• Ecosystem: a community of interacting organisms together with their physical 

environment, functioning as an interdependent unit. 

• Invasive species: an introduced species that spreads aggressively and disrupts native 

ecosystems. 

• Native species: a species occurring naturally within a region through natural distribution, 

without human introduction. 

• Preservation: protecting natural resources or areas from human use or alteration entirely. 

• Succession: the gradual, predictable process of ecosystem/vegetation community change 

over time following disturbance or on new substrate. 
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Concept Check Questions [Series 1] 

Objective Questions 

1. Forestry encompasses silviculture, forest protection, harvesting, and management 

planning for sustained production of timber and ecological ________ . (Linked to SLO 

1.1) 

2. Energy flows through an ecosystem with only about ________ percent passing to the 

next trophic level. (Linked to SLO 1.2) 

3. ________ species are introduced species that spread aggressively and disrupt native 

ecosystems. (Linked to SLO 1.3) 

4. ________ prioritises protecting natural resources from human use entirely, unlike 

conservation. (Linked to SLO 1.4) 

5. ________ succession occurs on previously vegetated land following disturbance such as 

fire or logging. (Linked to SLO 1.2) 

Short-Answer Questions 

6. Name three Nigerian forest/vegetation zones. (Linked to SLO 1.1) 

7. Name the ecosystem hierarchical levels from organism to biosphere. (Linked to SLO 1.2) 

8. Name two identification characteristics for woody plants. (Linked to SLO 1.3) 

9. Name three challenges facing Nigerian conservation. (Linked to SLO 1.4) 

10. Distinguish between native and invasive species. (Linked to SLO 1.3) 

Long-Answer Questions 

11. Explain the meaning, importance, and types of forestry and forests in Nigeria. (Linked to 

SLO 1.1) 

12. Explain ecosystem concepts, energy flow, and ecological succession. (Linked to SLO 1.2) 

13. Describe plant identification and explain conservation concepts and challenges. (Linked 

to SLOs 1.3, 1.4) 
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Answers to Concept Check Questions [Series 1] 

Objective Questions 

1. Services. 

2. 10. 

3. Invasive. 

4. Preservation. 

5. Secondary. 

Short-Answer Questions 

6. Mangrove/swamp forest, lowland rainforest, and derived/Guinea savanna woodland. 

7. Organism, population, community, ecosystem, and biosphere. 

8. Bark characteristics and leaf characteristics (or growth form, fruit/seed). 

9. Deforestation/habitat loss, weak enforcement, and limited funding/capacity (or competing 

land use). 

10. Native species occur naturally without human introduction; invasive species are 

introduced and spread aggressively, disrupting ecosystems. 

Long-Answer Questions 

11. Forestry covers silviculture, protection, harvesting, and planning, providing timber, 

ecological services, and social value. Nigerian forest types include mangrove/swamp, 

lowland rainforest, and savanna woodland, managed partly through forest reserves and 

national parks. 

12. Ecosystems are hierarchically organised communities of organisms and environment; 

energy flows one-directionally with losses at each trophic level, while nutrients cycle 

repeatedly. Succession (primary or secondary) progresses toward a climax community. 

13. Plants are identified by leaf, flower/bark, and growth form characteristics, distinguishing 

native from introduced (including invasive) species. Conservation is sustainable resource 

use for present and future generations, distinct from preservation, facing challenges 

including deforestation, weak enforcement, and limited funding in Nigeria. 
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Answers to Pilot Questions [Series 1] 

Part 1.1 

1. Forestry is the science and practice of managing forests for sustained production; 

activities include silviculture, forest protection, and harvesting/utilisation. 

2. Water cycle regulation, soil erosion control, and carbon sequestration (or biodiversity 

habitat). 

3. Natural forest has minimal human intervention; plantation forestry is deliberately 

established for production; agroforestry combines trees with crops/livestock. 

4. Mangrove/swamp forest, lowland rainforest, and derived/Guinea savanna woodland. 

5. They provide the formal institutional framework for forest/wildlife protection and, for 

forest reserves, managed timber production. 

Part 1.2 

1. An ecosystem is interacting organisms with their physical environment; levels are 

organism, population, community, ecosystem, and biosphere. 

2. Habitat is the physical environment a species needs; niche is its functional role within the 

ecosystem. 

3. Only about 10 percent of energy transfers to each successive trophic level, limiting how 

many top predators an ecosystem can support. 

4. Primary succession occurs on substrate with no prior soil/vegetation; secondary 

succession occurs on previously vegetated, disturbed land. 

5. A climax community is the relatively stable vegetation type that persists long-term absent 

further major disturbance. 

Part 1.3 

1. A herbaceous plant is non-woody with soft stems dying back to ground level; identified 

by leaf shape and flower structure. 

2. Trees generally have a single dominant stem reaching substantial height; shrubs have 

multiple stems from the base and lower height. 
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3. A native species occurs naturally within a region through natural distribution, without 

human introduction. 

4. An invasive species spreads aggressively and disrupts native ecosystems, unlike merely 

non-native species that may be benign or beneficial. 

5. Teak and Eucalyptus. 

Part 1.4 

1. Conservation is wise, sustainable resource use and management; its main goal is ensuring 

continued resource availability for present and future generations. 

2. Conservation permits wise, sustainable use; preservation protects resources from human 

use or alteration entirely. 

3. Preservation example: a strictly protected national park core zone. Conservation example: 

a managed forest reserve with sustainable harvesting. 

4. Deforestation/habitat loss, weak enforcement, and limited funding/capacity. 

5. Conservation goals can conflict with pressing human needs for agricultural land, 

settlement, and economic development. 
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Series 2: Forest Resources and Management 

• Part 2.1: Global and African Forest Resources 

o Sub Part 2.1.1: Global forest resource distribution 

o Sub Part 2.1.2: Natural forests and plantations in Africa 

o Sub Part 2.1.3: Forestry systems 

• Part 2.2: Silviculture and Plantation Management 

o Sub Part 2.2.1: Principles of silviculture 

o Sub Part 2.2.2: Plantation establishment 

o Sub Part 2.2.3: Effects of site and silviculture on wood quality 

• Part 2.3: Forest Harvesting and Wood Products 

o Sub Part 2.3.1: Timber harvesting methods 

o Sub Part 2.3.2: Forest wood products and utilisation 

o Sub Part 2.3.3: Non-timber forest products 

• Part 2.4: Forest Health and Protection 

o Sub Part 2.4.1: Forest insects and disease 

o Sub Part 2.4.2: Forest fire management 

o Sub Part 2.4.3: Forest health monitoring 
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Introduction 

Building on the foundational forestry and ecological principles of Series 1, this Series examines 

global and African forest resources, the silviculture and management techniques applied to 

plantations, the harvesting and utilisation of timber and non-timber forest products, and the 

protection of forest health from insects, disease, and fire. 

This Series covers global forest resource distribution and natural/plantation forests in Africa, 

plus forestry systems including agroforestry; silviculture principles, plantation establishment, 

and effects on wood quality; timber harvesting methods, wood products, and non-timber forest 

products; and forest health threats from insects, disease, and fire, and monitoring approaches. 

This prepares students for the wildlife ecology, sustainability, and rangeland topics of Series 3 

through 5. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 2.1 describe global and African forest resources and forestry systems (Linked to 

Part 2.1), 

• SLO 2.2 explain silviculture principles, plantation establishment, and effects on wood 

quality (Linked to Part 2.2), 

• SLO 2.3 describe timber harvesting methods, wood products, and non-timber forest 

products (Linked to Part 2.3), and 

• SLO 2.4 explain forest health threats and protection measures, including insects, disease, 

and fire (Linked to Part 2.4). 
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2.1 Global and African Forest Resources 

2.1.1 Global forest resource distribution 

Forests cover approximately 30 percent of global land area, distributed unevenly across major 

forest biomes: boreal forests (high-latitude coniferous forests), temperate forests (mid-latitude, 

both coniferous and broadleaf), and tropical forests (including Nigeria forest zones, Series 1, 

generally the most biodiverse forest biome though increasingly pressured by deforestation, Series 

1 and 4). 

Global forest area has declined over recent decades, primarily through tropical deforestation 

(agricultural expansion, logging, and infrastructure development being major drivers), though 

some regions (particularly parts of the temperate zone) have seen forest area stabilise or increase 

through afforestation/reforestation programmes and reduced agricultural land pressure, 

illustrating that global forest trends vary considerably by region and economic development 

context. 

Fill in the blank: Forests cover approximately ________ percent of global land area, distributed 

across boreal, temperate, and tropical forest biomes. 

2.1.2 Natural forests and plantations in Africa 

African natural forests (including Nigeria forest zones, Series 1) face significant ongoing 

pressure from agricultural expansion, fuelwood/charcoal collection (a major energy source for 

much of the African rural and urban population), and logging (both legal and illegal), with 

substantial natural forest area lost across the continent over recent decades, a trend with major 

implications for the biodiversity and ecosystem service considerations introduced in Series 1. 

African plantation forestry (deliberately established forest stands, often of fast-growing 

introduced species such as teak and Eucalyptus, Series 1) has expanded in many countries, 

including Nigeria, partly intended to relieve pressure on natural forests by providing an 

alternative timber source, though plantation area remains modest relative to natural forest loss 
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across most of the continent, meaning plantations alone have not yet offset the broader African 

deforestation trend. 

Fill in the blank: African plantation forestry has expanded partly to relieve pressure on natural 

forests, though plantation area remains modest relative to natural forest ________ across most of 

the continent. 

2.1.3 Forestry systems 

Natural forest management (managing existing natural forest stands, often through selective 

harvesting and natural regeneration rather than clear-cutting and replanting) aims to sustain 

timber and ecological service production while maintaining much of the natural forest structure 

and biodiversity value, contrasting with plantation forestry (Part 2.1.2, generally simpler in 

structure, often single-species, but capable of higher, more predictable timber yield per unit area 

and time). 

Multipurpose forests (natural or plantation forests deliberately managed for multiple objectives 

simultaneously: timber, non-timber products Part 2.3.3, wildlife habitat Series 3, and watershed 

protection Part 1.1.2) and agroforestry (deliberately combining trees with crops and/or livestock 

on the same land, Series 1, including systems such as alley cropping, windbreaks, and 

silvopasture) represent additional forestry system approaches integrating forest management with 

other land use objectives, increasingly emphasised given the land use pressure challenges 

introduced in Series 1. 

Fill in the blank: ________ deliberately combines trees with crops and/or livestock on the same 

land, including systems such as alley cropping, windbreaks, and silvopasture. 
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Figure 2.1: Global and African forest resources and systems  

Pilot questions 2.1 

1. State the approximate percentage of global land area covered by forest. 

2. Name the three major global forest biomes. 

3. Name two drivers of African natural forest loss. 

4. Explain the purpose of African plantation forestry expansion. 

5. Define agroforestry and name one example system. 

 

2.2 Silviculture and Plantation Management 

2.2.1 Principles of silviculture 

Silviculture is the practice of controlling forest stand establishment, growth, composition, and 

quality to meet specific management objectives (timber production, wildlife habitat, or other 
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goals, Part 2.1.3), encompassing decisions about species selection, planting density/spacing, 

thinning (removing some trees to reduce competition and improve growth of remaining trees), 

and pruning, applied across the lifespan of a forest stand from establishment through harvest. 

Silvicultural systems vary by harvest/regeneration approach: even-aged management (harvesting 

and regenerating an entire stand at once, common in plantation forestry, Part 2.2.2) versus 

uneven-aged management (selective harvesting maintaining a stand with trees of multiple ages, 

more common in natural forest management, Part 2.1.3, supporting continuous canopy cover and 

reduced erosion/habitat disruption compared to even-aged clear-cutting). 

Fill in the blank: ________ , removing some trees to reduce competition and improve growth of 

remaining trees, is a key silvicultural practice applied across the lifespan of a forest stand. 

2.2.2 Plantation establishment 

Plantation establishment requires site preparation (clearing existing vegetation, sometimes 

including soil cultivation, similar in principle to the land preparation practices introduced for 

crop production in related agricultural courses), species selection (matching species to site 

conditions and management objective, Part 2.1.2, with fast-growing species such as teak and 

Eucalyptus commonly selected for timber plantations given their rapid growth and good market 

value), and planting (typically using nursery-raised seedlings, similar to the nursery 

establishment principles introduced for tree crops in related agricultural courses). 

Post-establishment management (weed control during early establishment when young trees are 

most vulnerable to competition, replacement planting for failed seedlings, and ongoing 

protection from fire, grazing animals, and pests, Part 2.4) determines plantation survival and 

growth success during the critical early establishment period, before canopy closure provides 

natural weed suppression and the trees become more resilient to various stresses. 

Fill in the blank: Plantation establishment commonly selects fast-growing species such as teak 

and Eucalyptus given their rapid growth and good market ________ . 

2.2.3 Effects of site and silviculture on wood quality 
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Site factors (soil fertility, water availability, and climate) directly affect tree growth rate and, 

correspondingly, wood characteristics: faster growth (favourable site conditions) generally 

produces wider growth rings and, for many species, somewhat lower wood density than slower 

growth under less favourable conditions, a tradeoff between growth rate/yield and certain wood 

quality characteristics relevant to specific end-use requirements. 

Silvicultural practices also influence wood quality: spacing/density affects stem form (closer 

spacing generally producing straighter stems with fewer branches, valuable for sawn timber, but 

smaller individual stem diameter, given more inter-tree competition) and pruning (removing 

lower branches reduces knot formation in the resulting timber, improving timber grade/value for 

appearance-sensitive end uses), illustrating that silvicultural decisions made early in a stand life 

have lasting effects on the eventual harvested wood characteristics and value. 

Fill in the blank: Closer planting spacing generally produces straighter stems with fewer 

branches, valuable for sawn timber, but smaller individual stem ________ given more inter-tree 

competition. 

Figure 2.2: Silviculture and plantation management  
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Pilot questions 2.2 

1. Define silviculture. 

2. Distinguish between even-aged and uneven-aged management. 

3. Name two steps in plantation establishment. 

4. Explain why fast-growing introduced species are commonly used in timber plantations. 

5. Explain how pruning affects timber quality. 

 

2.3 Forest Harvesting and Wood Products 

2.3.1 Timber harvesting methods 

Clear-cutting (removing all trees from a harvest area at once, typically used in even-aged 

plantation management, Part 2.2.1) is efficient and suits fast-growing plantation species but 

creates a more abrupt environmental change (erosion risk, wildlife habitat disruption, Series 3) 

than selective harvesting (removing only specific trees, typically mature or otherwise targeted 

individuals, while leaving the remaining stand largely intact, common in natural forest 

management, Part 2.1.3). 

Harvesting operations involve felling (cutting down selected trees, by chainsaw or, in larger 

commercial operations, mechanised harvesters), extraction/skidding (moving felled logs from the 

harvest site to a collection/loading point, by manual labour, draft animals, or machinery 

depending on scale and terrain), and transport to processing facilities, with harvesting method 

and intensity choices directly affecting both immediate timber yield and longer-term forest 

regeneration and ecological impact. 

Fill in the blank: ________ removes all trees from a harvest area at once, typically used in even-

aged plantation management, contrasting with selective harvesting of specific targeted trees. 
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2.3.2 Forest wood products and utilisation 

Sawn timber/lumber (processed into boards and dimensional lumber for construction and 

furniture, the major wood product category by value in most markets) requires sawmilling 

(cutting logs into the desired dimensions), while wood-based panels (plywood, particleboard, and 

similar products manufactured from wood veneers, chips, or fibres bonded together) provide 

alternative wood product forms suited to different end uses than solid sawn timber. 

Fuelwood and charcoal (wood burned directly or converted to charcoal for cooking and heating 

energy) remain a major wood product category by volume in Nigeria and much of Africa given 

continued reliance on biomass energy for a substantial share of household energy needs, 

particularly in rural areas, representing both an important wood utilisation category and a 

significant driver of forest pressure (Part 2.1.2) given the volume of wood consumed for this 

purpose. 

Fill in the blank: ________ and charcoal remain a major wood product category by volume in 

Nigeria given continued reliance on biomass energy for household cooking and heating needs. 

2.3.3 Non-timber forest products 

Non-timber forest products (NTFPs, forest products other than timber, including fruits, nuts, 

medicinal plants, fibres, resins, and gums) provide significant economic and subsistence value, 

particularly for rural communities with direct forest access, often without requiring the tree 

removal associated with timber harvesting, making NTFP harvesting potentially more 

compatible with forest conservation objectives (Series 1, 4) than timber harvesting at scale. 

Examples of significant Nigerian NTFPs include various medicinal plants (used in traditional 

medicine practice), bushmeat (wild game meat, though raising the wildlife conservation concerns 

examined in Series 3 when harvested unsustainably), and various fruits, nuts, and fibres 

harvested from natural forest and savanna vegetation; sustainable NTFP harvesting (matching 

extraction rate to the resource regenerative capacity, Series 1) supports both rural livelihoods and 

forest conservation when properly managed. 
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Fill in the blank: Non-timber forest products (NTFPs) include fruits, nuts, medicinal plants, 

fibres, and resins, often harvested without the tree removal associated with ________ harvesting. 

Figure 2.3: Forest harvesting and wood products  

Pilot questions 2.3 

1. Distinguish between clear-cutting and selective harvesting. 

2. Name the three main stages of a timber harvesting operation. 

3. Name two major wood product categories. 

4. Explain why fuelwood/charcoal is a significant wood product category in Nigeria. 

5. Define non-timber forest products and give two examples. 
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2.4 Forest Health and Protection 

2.4.1 Forest insects and disease 

Insect pests (defoliating insects damaging leaves/needles, bark beetles boring into and damaging 

the cambium layer, and wood-boring insects damaging harvested or standing timber) can cause 

significant tree mortality or growth reduction, particularly during outbreak conditions often 

associated with stressed trees (drought, overcrowding) or, for some pests, introduced species 

lacking natural predator control in a new environment. 

Forest diseases (fungal pathogens causing root rot, canker, or foliar disease; and, less commonly 

in forestry contexts than in agricultural crops, Series 1 of related crop production courses, 

bacterial and viral pathogens) similarly threaten forest health, with management approaches 

including resistant species/variety selection, sanitation (removing infected material), and, for 

high-value plantation contexts, targeted chemical control, generally applied more sparingly in 

forestry than in intensive agricultural crop production given forest scale and the different 

economic calculus involved. 

Fill in the blank: Insect pest outbreaks in forests are often associated with stressed trees, such as 

those affected by ________ or overcrowding, or with introduced species lacking natural predator 

control. 

2.4.2 Forest fire management 

Forest fires (both naturally occurring, particularly in fire-adapted savanna/woodland ecosystems, 

and human-caused, through agricultural burning, accidental ignition, or, in some cases, deliberate 

arson) represent a major forest health and management consideration, with effects ranging from 

beneficial (some savanna ecosystems are fire-adapted and require periodic burning for ecological 

health and to prevent excessive woody encroachment) to severely destructive (uncontrolled fires 

in fire-sensitive forest types, or excessively frequent/intense fires even in fire-adapted 

ecosystems). 
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Fire management approaches include prevention (public education, controlled access during 

high-risk periods), early detection (monitoring/observation systems), and suppression (active 

firefighting where fires threaten valuable timber, property, or sensitive ecosystems) alongside, in 

some fire-adapted ecosystems, deliberate prescribed burning (controlled, planned fire applied 

under managed conditions to achieve specific ecological or fuel-reduction objectives) 

representing an active management tool rather than purely a threat to be suppressed. 

Fill in the blank: ________ burning, controlled, planned fire applied under managed conditions, 

can be used as an active management tool in fire-adapted ecosystems rather than purely 

suppressed as a threat. 

2.4.3 Forest health monitoring 

Forest health monitoring (systematic observation of tree condition, growth, and pest/disease/fire 

damage indicators across a forest area over time) supports early detection of emerging problems 

before they cause severe, widespread damage, similar in principle to the livestock health 

monitoring concept introduced in related agricultural health courses, applied here at the forest 

stand/landscape scale. 

Monitoring methods range from ground-based field surveys (direct observation of sample plots 

or transects) to remote sensing (aerial photography or satellite imagery detecting large-scale 

forest condition changes, increasingly accessible and valuable for monitoring extensive forest 

areas difficult to survey comprehensively through ground methods alone), with both approaches 

contributing complementary information supporting the forest research and management 

decision-making discussed further in Series 4. 

Fill in the blank: ________ sensing, using aerial photography or satellite imagery, is increasingly 

valuable for monitoring extensive forest areas difficult to survey comprehensively through 

ground methods alone. 
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Figure 2.4: Forest health and protection  

Pilot questions 2.4 

1. Name two types of insect pests affecting forests. 

2. Explain why insect outbreaks are often associated with stressed trees. 

3. Explain why fire is beneficial in some savanna ecosystems but destructive in others. 

4. Define prescribed burning. 

5. Distinguish between ground-based field survey and remote sensing for forest health 

monitoring. 
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Series Summary 

This Series examined global and African forest resources, silvicultural practices, and 

sustainable forest management. Forests cover about 30% of the world's land area and occur 

mainly as boreal, temperate, and tropical biomes. In Africa, natural forests face increasing 

pressure from agricultural expansion, fuelwood collection, and logging, leading to greater 

emphasis on plantation development. Major forestry systems include natural forests, plantation 

forests, multipurpose forests, and agroforestry systems. The Series also covered silviculture, 

including species selection, spacing, thinning, pruning, and the management of even-aged and 

uneven-aged stands. Plantation establishment involves site preparation, appropriate species 

selection, and post-establishment care, while silvicultural practices strongly influence wood 

quality through their effects on growth rate, spacing, and stem form. 

The Series also covered forest harvesting, forest products, and forest health management. 

Harvesting methods include clear-cutting and selective harvesting, followed by felling, 

extraction, and transportation of timber. Forests provide both wood products, such as sawn 

timber, wood panels, fuelwood, and charcoal, and non-timber forest products (NTFPs), 

including fruits, medicinal plants, and bushmeat. Maintaining forest health requires effective 

management of insect pests, diseases, and fire, recognising that fire may be beneficial when used 

as prescribed burning but destructive when uncontrolled. Forest monitoring combines field 

surveys and remote sensing to assess forest condition and support sustainable management. By 

completing this Series, students should achieve SLOs 2.1–2.4. 

 

Glossary of Terms 

• Clear-cutting: removing all trees from a harvest area at once, typically used in even-

aged plantation management. 

• Non-timber forest product (NTFP): a forest product other than timber, such as fruits, 

medicinal plants, fibres, or resins. 
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• Prescribed burning: controlled, planned fire applied under managed conditions to 

achieve specific ecological or fuel-reduction objectives. 

• Selective harvesting: removing only specific targeted trees while leaving the remaining 

stand largely intact. 

• Silviculture: the practice of controlling forest stand establishment, growth, composition, 

and quality to meet management objectives. 

• Thinning: removing some trees from a stand to reduce competition and improve growth 

of remaining trees. 

• Uneven-aged management: a silvicultural approach maintaining a stand with trees of 

multiple ages through selective harvesting. 

 

Concept Check Questions [Series 2] 

Objective Questions 

1. Forests cover approximately ________ percent of global land area. (Linked to SLO 2.1) 

2. ________ removes some trees from a stand to reduce competition and improve growth of 

remaining trees. (Linked to SLO 2.2) 

3. ________ removes all trees from a harvest area at once, typically in even-aged plantation 

management. (Linked to SLO 2.3) 

4. ________ burning is controlled, planned fire applied under managed conditions for 

ecological or fuel-reduction objectives. (Linked to SLO 2.4) 

5. Non-timber forest products include fruits, medicinal plants, fibres, and ________ . 

(Linked to SLO 2.3) 

Short-Answer Questions 

1. Name the three major global forest biomes. (Linked to SLO 2.1) 

2. Distinguish between even-aged and uneven-aged management. (Linked to SLO 2.2) 
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3. Name two major wood product categories. (Linked to SLO 2.3) 

4. Name two forest health threats. (Linked to SLO 2.4) 

5. Distinguish between clear-cutting and selective harvesting. (Linked to SLO 2.3) 

Long-Answer Questions 

1. Describe global and African forest resources and forestry systems. (Linked to SLO 2.1) 

2. Explain silviculture, plantation establishment, and effects on wood quality. (Linked to 

SLO 2.2) 

3. Describe timber harvesting, wood products, and forest health protection. (Linked to SLOs 

2.3, 2.4) 

 

Answers to Concept Check Questions [Series 2] 

Objective Questions 

1. 30. 

2. Thinning. 

3. Clear-cutting. 

4. Prescribed. 

5. Gums. 

Short-Answer Questions 

1. Boreal, temperate, and tropical forests. 

2. Even-aged harvests/regenerates the whole stand at once; uneven-aged maintains multiple 

age classes through selective harvesting. 

3. Sawn timber/lumber and fuelwood/charcoal (or wood-based panels). 

4. Insect pests and disease (or fire). 

5. Clear-cutting removes all trees at once; selective harvesting removes only specific 

targeted trees. 
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Long-Answer Questions 

14. Global forests span boreal, temperate, and tropical biomes, with African forests under 

pressure from agriculture, fuelwood, and logging, partly offset by plantation expansion. 

Forestry systems include natural, plantation, multipurpose forests, and agroforestry. 

15. Silviculture controls species, spacing, thinning, and pruning across even-aged or uneven-

aged systems. Plantation establishment requires site preparation, species selection, and 

post-establishment care, with site and silvicultural choices affecting wood density, stem 

form, and knot formation. 

16. Timber harvesting uses clear-cutting or selective methods through felling, extraction, and 

transport, producing sawn timber, panels, fuelwood, and non-timber products. Forest 

health is protected through pest/disease management, fire management (including 

prescribed burning), and monitoring via field survey and remote sensing. 
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Answers to Pilot Questions [Series 2] 

Part 2.1 

1. Approximately 30 percent. 

2. Boreal, temperate, and tropical forests. 

3. Agricultural expansion and fuelwood/charcoal collection (or logging). 

4. To relieve pressure on natural forests by providing an alternative timber source. 

5. Agroforestry combines trees with crops/livestock on the same land; example: alley 

cropping. 

Part 2.2 

1. Silviculture is the practice of controlling forest stand establishment, growth, composition, 

and quality to meet management objectives. 

2. Even-aged management harvests/regenerates the whole stand at once; uneven-aged 

maintains multiple tree ages via selective harvesting. 

3. Site preparation and species selection (or planting, post-establishment care). 

4. They offer rapid growth and good market value, suiting plantation timber production 

goals. 

5. Pruning removes lower branches, reducing knot formation and improving timber 

grade/value. 

Part 2.3 

1. Clear-cutting removes all trees at once; selective harvesting removes only specific 

targeted trees. 

2. Felling, extraction/skidding, and transport. 

3. Sawn timber/lumber and wood-based panels (or fuelwood/charcoal). 

4. Continued reliance on biomass energy for household cooking and heating, especially in 

rural areas. 

5. Forest products other than timber; examples: medicinal plants and bushmeat (or fruits, 

fibres). 
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Part 2.4 

1. Defoliating insects and bark beetles (or wood-boring insects). 

2. Stressed trees (from drought or overcrowding) are more vulnerable to insect outbreaks. 

3. Some savanna ecosystems are fire-adapted and need periodic burning, while fire-

sensitive forests suffer severe destruction from uncontrolled fires. 

4. Prescribed burning is controlled, planned fire applied under managed conditions for 

specific objectives. 

5. Field survey involves direct ground observation; remote sensing uses aerial/satellite 

imagery for large-scale monitoring. 
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Series 3: Wildlife Ecology and Conservation 

• Part 3.1: Organization of Wildlife Resources 

o Sub Part 3.1.1: Wildlife classification and diversity 

o Sub Part 3.1.2: Institutional organisation of wildlife management 

o Sub Part 3.1.3: Wildlife as a resource 

• Part 3.2: Wildlife in Relation to Their Environment 

o Sub Part 3.2.1: Habitat requirements 

o Sub Part 3.2.2: Factors affecting distribution and abundance 

o Sub Part 3.2.3: Climate, soil, vegetation, and wildlife interrelationships 

• Part 3.3: Wildlife Population Dynamics 

o Sub Part 3.3.1: Reproduction and mortality factors 

o Sub Part 3.3.2: Movement and behaviour 

o Sub Part 3.3.3: Life cycles and food habits 

• Part 3.4: Wildlife Conservation and Management 

o Sub Part 3.4.1: Conservation problems and threats 

o Sub Part 3.4.2: Wildlife management approaches 

o Sub Part 3.4.3: Economic and future significance of wildlife conservation 

 

Introduction 
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Building on the ecological principles of Series 1 and the forest resource knowledge of Series 2, 

this Series examines wildlife ecology and conservation specifically: how wildlife resources are 

organised and classified, how wildlife relates to its environment, the population dynamics 

governing wildlife numbers over time, and the conservation problems, management approaches, 

and broader significance of wildlife conservation. 

This Series covers wildlife classification, diversity, and institutional organisation; habitat 

requirements and the factors affecting wildlife distribution and abundance; population dynamics 

including reproduction, mortality, movement, behaviour, and food habits; and conservation 

problems, management approaches, and the economic and future significance of wildlife 

conservation. This prepares students for the sustainability and rangeland topics of Series 4 and 5. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 3.1 describe wildlife classification, diversity, and institutional organisation (Linked 

to Part 3.1), 

• SLO 3.2 explain wildlife habitat requirements and the factors affecting distribution and 

abundance (Linked to Part 3.2), 

• SLO 3.3 explain wildlife population dynamics, including reproduction, mortality, 

movement, and food habits (Linked to Part 3.3), and 

• SLO 3.4 explain wildlife conservation problems, management approaches, and 

significance (Linked to Part 3.4). 

 

3.1 Organization of Wildlife Resources 

3.1.1 Wildlife classification and diversity 
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Wildlife encompasses the wild mammal, bird, fish, reptile, and amphibian species inhabiting a 

region natural and semi-natural habitats, classified taxonomically (species, genus, family, and 

higher groupings, similar in principle to plant classification, Series 1) and ecologically (by 

habitat type, feeding strategy, or behavioural pattern, Part 3.2-3.3), with Nigeria diverse forest, 

savanna, and wetland habitats (Series 1-2) supporting correspondingly diverse wildlife 

communities. 

Nigerian wildlife diversity includes large mammals (such as elephants and various antelope 

species, though many large mammal populations have declined substantially, Part 3.4.1), 

numerous bird species (including both resident and migratory species using Nigerian habitats 

seasonally), and substantial fish diversity in Nigeria river systems and wetlands, together 

representing significant biodiversity value (Series 1) requiring the conservation attention 

examined throughout this Series. 

Fill in the blank: Wildlife is classified both taxonomically (species, genus, family) and ________ 

(by habitat type, feeding strategy, or behavioural pattern). 

3.1.2 Institutional organisation of wildlife management 

Wildlife management in Nigeria operates through a combination of government institutions 

(federal and state wildlife/conservation agencies, national park authorities managing protected 

areas, Series 1) and, increasingly, collaborative arrangements involving local communities 

(community-based natural resource management, recognising that wildlife conservation 

outcomes depend substantially on the cooperation and incentives of communities living near 

wildlife habitat) and, in some cases, international conservation organisations providing technical 

and funding support. 

Legal/regulatory frameworks (wildlife protection legislation, hunting/harvest regulation, and 

international agreements such as CITES, the Convention on International Trade in Endangered 

Species, regulating trade in protected wildlife products) provide the formal institutional structure 

for wildlife management, though, as introduced in Series 1, enforcement capacity and resource 

constraints affect how effectively this formal framework translates into actual on-the-ground 

protection. 
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Fill in the blank: ________ , the Convention on International Trade in Endangered Species, is an 

international agreement regulating trade in protected wildlife products. 

3.1.3 Wildlife as a resource 

Wildlife provides multiple resource values: direct economic value (legal hunting/harvest where 

regulated and sustainable, and wildlife tourism, an increasingly significant economic activity in 

many African countries, generating revenue that can support conservation funding where well-

managed); subsistence value (bushmeat and other wildlife products supporting rural livelihoods, 

Series 2, though raising sustainability concerns when harvest exceeds population regenerative 

capacity); and ecological value (wildlife roles in seed dispersal, pollination, and predator-prey 

population regulation, supporting the broader ecosystem function introduced in Series 1). 

Balancing these multiple wildlife values (economic use, subsistence use, and 

ecological/conservation value) against each other, and against the genuine conservation threats 

examined in Part 3.4.1, represents a recurring management challenge requiring the sustainable 

use principles introduced in Series 1, applied specifically to wildlife resources throughout the 

remainder of this Series. 

Fill in the blank: Wildlife tourism is an increasingly significant economic activity in many 

African countries, generating revenue that can support ________ funding where well-managed. 
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Figure 3.1: Wildlife organisation and resource value  

Pilot questions 3.1 

1. Define wildlife and name two ways it is classified. 

2. Name three categories of Nigerian wildlife diversity. 

3. Define CITES. 

4. Name three resource values wildlife provides. 

5. Explain the management challenge in balancing multiple wildlife values. 

 

3.2 Wildlife in Relation to Their Environment 

3.2.1 Habitat requirements 

Wildlife habitat requirements (food, water, shelter/cover, and space, Series 1) vary considerably 

by species, with specialist species requiring quite specific habitat conditions (narrow dietary 



 

 AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER 
INSTITUTION STUDENTS 

requirements, specific vegetation structure, or particular microclimate conditions) and generalist 

species tolerating a wider range of habitat conditions, a distinction with direct conservation 

management implications since specialist species are generally more vulnerable to habitat 

change than generalists. 

Habitat quality (not merely habitat presence, but its capacity to actually support a given species 

needs, including adequate food availability, breeding/nesting sites, and protection from predators 

and disturbance) determines actual wildlife carrying capacity (the maximum population a given 

habitat area can sustainably support) for a given species, with habitat degradation (even without 

complete habitat loss, Series 1) capable of substantially reducing carrying capacity and, 

correspondingly, sustainable wildlife population levels. 

Fill in the blank: ________ capacity is the maximum wildlife population a given habitat area can 

sustainably support, determined by habitat quality rather than merely habitat presence. 

3.2.2 Factors affecting distribution and abundance 

Wildlife distribution and abundance are shaped by habitat availability and quality (Part 3.2.1), 

interspecies interactions (competition for shared resources, predation, and, for some species, 

symbiotic relationships), and human factors (habitat conversion, hunting/poaching pressure Part 

3.4.1, and, increasingly, climate change effects on habitat suitability), together determining 

where a given species occurs and in what numbers across a landscape. 

Historical and ongoing range contraction (many Nigerian wildlife species occupying a 

substantially smaller geographic range today than historically, reflecting cumulative habitat loss 

and hunting pressure over recent decades) illustrates how these distribution-shaping factors 

operate over time, with some previously widespread species now restricted to isolated, often 

protected area populations, a pattern relevant to the conservation priority-setting discussed in 

Part 3.4.2. 

Fill in the blank: Many Nigerian wildlife species occupy a substantially smaller geographic 

________ today than historically, reflecting cumulative habitat loss and hunting pressure. 



 

 AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER 
INSTITUTION STUDENTS 

3.2.3 Climate, soil, vegetation, and wildlife interrelationships 

Climate (rainfall pattern and seasonality, Series 1) strongly influences vegetation type and 

productivity (Series 1-2), which in turn determines the food and habitat resources available to 

wildlife, creating an interconnected chain of influence from climate through soil and vegetation 

to wildlife population characteristics, meaning that wildlife conservation cannot be considered in 

isolation from the broader ecological and land management context examined throughout this 

course. 

Soil characteristics (affecting vegetation type and productivity, Series 1 of related crop 

production courses, and, for some wildlife species directly, providing mineral licks or burrowing 

substrate) and vegetation structure (canopy density, understory composition, affecting cover, 

food availability, and microclimate) together mediate how climate ultimately translates into the 

specific habitat conditions experienced by wildlife populations, explaining why wildlife 

population characteristics (reproduction and mortality patterns, Part 3.3.1) often track these 

underlying environmental drivers. 

Fill in the blank: Climate strongly influences vegetation type and productivity, which in turn 

determines the food and habitat ________ available to wildlife. 
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Figure 3.2: Wildlife environmental relationships  

Pilot questions 3.2 

1. Name the four basic habitat requirements for wildlife. 

2. Distinguish between specialist and generalist species. 

3. Define carrying capacity. 

4. Name two human factors affecting wildlife distribution. 

5. Explain how climate influences wildlife populations indirectly through vegetation. 

 

3.3 Wildlife Population Dynamics 

3.3.1 Reproduction and mortality factors 

Wildlife population change over time reflects the balance between reproduction (birth rate, 

influenced by species-specific reproductive biology, habitat/food quality, Part 3.2.1, and 

population density) and mortality (death rate, from predation, disease, starvation, 
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hunting/poaching, and other causes), with population growing when reproduction exceeds 

mortality and declining when the reverse occurs, a fundamental population dynamics principle 

applicable across wildlife species though with considerable variation in specific reproductive 

rates and lifespans between species. 

Density-dependent factors (mortality or reproductive rate that changes with population density, 

such as increased disease transmission or food competition at high density) and density-

independent factors (such as severe weather events or habitat-destroying fire, affecting 

population regardless of its current density) both contribute to natural population regulation, with 

density-dependent factors generally providing a stabilising influence on population size over the 

longer term compared to density-independent factors. 

Fill in the blank: ________ -dependent factors, such as increased disease transmission or food 

competition at high population density, generally provide a stabilising influence on wildlife 

population size over time. 

3.3.2 Movement and behaviour 

Wildlife movement patterns include daily movement (within a home range, the area an 

individual or group regularly uses for its normal activities), seasonal movement (migration, 

undertaken by some species in response to seasonal resource availability changes, such as bird 

species migrating between Nigeria and other regions, Part 3.1.1) and dispersal (movement of 

young animals away from their birth area, contributing to gene flow and, potentially, range 

expansion or recolonisation of suitable habitat). 

Behavioural patterns (territoriality, defending an area against other individuals/groups of the 

same species; social structure, ranging from solitary to highly social group-living species; and 

various feeding, breeding, and predator-avoidance behaviours) reflect evolutionary adaptation to 

each species specific ecological context, with behavioural flexibility (the capacity to adjust 

behaviour in response to changing conditions) sometimes supporting greater resilience to habitat 

change and human pressure than purely physiological adaptation alone. 
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Fill in the blank: A home range is the area an individual or group regularly uses for its normal 

daily activities, distinct from seasonal ________ undertaken by some species in response to 

resource availability changes. 

3.3.3 Life cycles and food habits 

Wildlife life cycles (from birth/hatching through juvenile development to reproductive maturity 

and eventual death, with substantial variation in lifespan, reproductive age, and number of 

reproductive events between species) determine population turnover rate and, correspondingly, 

how quickly a population can recover from disturbance or decline (species with rapid 

reproduction and short generation time generally recovering faster than slow-reproducing, long-

lived species, an important consideration for conservation prioritisation, Part 3.4.2). 

Food habits (herbivore, carnivore, omnivore, or more specialised feeding categories, and, within 

these broad categories, specific dietary preferences and foraging behaviour) directly connect to 

the habitat requirement (Part 3.2.1) and trophic level/energy flow concepts (Series 1) introduced 

earlier in this course, with food habit knowledge essential for accurate habitat assessment and 

management planning for any specific wildlife species or community. 

Fill in the blank: Species with rapid reproduction and short generation time generally recover 

faster from disturbance or decline than slow-reproducing, ________ -lived species. 



 

 AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER 
INSTITUTION STUDENTS 

Figure 3.3: Wildlife population dynamics  

Pilot questions 3.3 

1. Explain the basic balance determining wildlife population change over time. 

2. Distinguish between density-dependent and density-independent mortality factors. 

3. Define home range and distinguish it from migration. 

4. Define territoriality. 

5. Explain why life cycle characteristics affect how quickly a population recovers from 

decline. 

3.4 Wildlife Conservation and Management 

3.4.1 Conservation problems and threats 

Major wildlife conservation threats in Nigeria include habitat loss and fragmentation (Series 1-2, 

reducing both total habitat area and the connectivity between remaining habitat patches, the latter 

particularly problematic for wide-ranging or migratory species, Part 3.3.2); poaching and 

unsustainable hunting (harvest exceeding population regenerative capacity, Part 3.3.1, sometimes 
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driven by bushmeat demand, Series 2, or illegal wildlife product trade); and human-wildlife 

conflict (arising particularly where wildlife habitat borders agricultural or settled land, causing 

crop damage, livestock predation, or occasionally human safety concerns). 

Climate change (gradually altering habitat suitability and species distributions, Part 3.2.3) and 

invasive species (Series 1, sometimes directly threatening native wildlife through competition, 

predation, or disease introduction) represent additional, increasingly significant conservation 

threats, compounding the more immediate habitat loss and hunting pressures and requiring 

conservation management approaches that account for longer-term, landscape-scale 

environmental change alongside more immediate, localised threats. 

Fill in the blank: Habitat ________ reduces connectivity between remaining habitat patches, 

particularly problematic for wide-ranging or migratory wildlife species. 

3.4.2 Wildlife management approaches 

Protected area management (national parks, game reserves, Series 1, providing core habitat 

protection with varying degrees of human use restriction) forms a foundational wildlife 

conservation approach, supplemented by species-specific management (targeted conservation 

action for particularly threatened species, sometimes including captive breeding or reintroduction 

programmes for severely depleted populations) and habitat corridor establishment (maintaining 

or restoring habitat connectivity between protected areas, addressing the fragmentation concern 

introduced in Part 3.4.1). 

Community-based conservation (engaging local communities as active conservation partners, 

often through mechanisms providing communities tangible benefit from wildlife conservation, 

such as tourism revenue sharing or sustainable, regulated harvest access, Part 3.1.3) increasingly 

complements purely government/protected-area-based approaches, recognising that conservation 

outcomes substantially depend on the attitudes and cooperation of communities living alongside 

wildlife habitat, particularly relevant given the institutional capacity constraints introduced in 

Series 1. 
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Fill in the blank: ________ -based conservation engages local communities as active 

conservation partners, often providing tangible benefit from wildlife conservation such as 

tourism revenue sharing. 

3.4.3 Economic and future significance of wildlife conservation 

Wildlife conservation carries growing economic significance through ecotourism (an expanding 

industry in many African countries, generating foreign exchange and local employment where 

well-managed, Part 3.1.3) and the broader ecosystem service value wildlife contributes (seed 

dispersal, pest/pollinator population regulation, supporting agricultural and forest productivity 

discussed in Series 1-2), making wildlife conservation increasingly recognised as an economic 

development consideration rather than purely an environmental/ethical concern separate from 

economic interests. 

Future wildlife conservation significance will likely increase given growing recognition of 

biodiversity importance for ecosystem resilience and climate change adaptation, alongside 

continuing human population growth and development pressure intensifying the habitat loss and 

human-wildlife conflict challenges introduced in Part 3.4.1, making the integrated, sustainability-

focused, and economically informed conservation approaches examined throughout this Series 

increasingly important for Nigerian and African wildlife conservation outcomes going forward. 

Fill in the blank: ________ , an expanding industry in many African countries, generates foreign 

exchange and local employment where wildlife conservation is well-managed. 
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Figure 3.4: Wildlife conservation threats and management  

Pilot questions 3.4 

1. Name three major wildlife conservation threats in Nigeria. 

2. Explain why habitat fragmentation is particularly problematic for migratory species. 

3. Name three wildlife management approaches. 

4. Explain the principle behind community-based conservation. 

5. Explain why wildlife conservation is increasingly recognised as an economic 

development consideration. 
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Series Summary 

This Series examined wildlife organisation, ecology, and management, covering the 

taxonomic and ecological classification of wildlife and the rich diversity of Nigerian mammals, 

birds, and fish. Wildlife resources are managed through government agencies, community-

based conservation initiatives, and international agreements such as CITES, while providing 

important economic, subsistence, and ecological benefits. The Series also explored 

environmental relationships, including habitat requirements, carrying capacity, and the factors 

influencing wildlife distribution and abundance, such as habitat quality, competition, and human 

activities. It further highlighted the close interaction between climate, soil, vegetation, and 

wildlife in shaping ecosystems. 

The Series also covered wildlife population dynamics and conservation. Wildlife populations 

are regulated by the balance between reproduction and mortality and are influenced by density-

dependent factors (e.g., competition and disease) and density-independent factors (e.g., 

drought and floods). Animal movement patterns, including home range, migration, and 

dispersal, together with territorial and social behaviour, affect survival and population structure, 

while life cycles and feeding habits determine ecological roles. Major threats to wildlife include 

habitat loss and fragmentation, poaching, human–wildlife conflict, and climate change. 

Management approaches include protected areas, species-specific conservation programmes, 

wildlife corridors, and community-based conservation, which support biodiversity, ecosystem 

services, and ecotourism. By completing this Series, students should achieve SLOs 3.1–3.4. 

 

Glossary of Terms 

• Carrying capacity: the maximum wildlife population a given habitat area can 

sustainably support. 

• CITES: the Convention on International Trade in Endangered Species, regulating trade 

in protected wildlife products. 



 

 AGE la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER 
INSTITUTION STUDENTS 

• Habitat fragmentation: the breaking up of habitat into smaller, disconnected patches, 

reducing connectivity. 

• Home range: the area an individual or group regularly uses for its normal daily 

activities. 

• Human-wildlife conflict: conflict arising where wildlife habitat borders agricultural or 

settled land, causing crop damage, livestock predation, or safety concerns. 

• Territoriality: behaviour in which an individual or group defends an area against other 

individuals/groups of the same species. 

• Density-dependent factor: a mortality or reproductive factor that changes with 

population density. 

 

Concept Check Questions [Series 3] 

Objective Questions 

1. Wildlife is classified both taxonomically and ________ . (Linked to SLO 3.1) 

2. ________ capacity is the maximum population a habitat area can sustainably support. 

(Linked to SLO 3.2) 

3. ________ -dependent factors generally provide a stabilising influence on wildlife 

population size. (Linked to SLO 3.3) 

4. Habitat ________ reduces connectivity between remaining habitat patches. (Linked to 

SLO 3.4) 

5. ________ , the Convention on International Trade in Endangered Species, regulates 

wildlife product trade. (Linked to SLO 3.1) 

Short-Answer Questions 

1. Name three resource values wildlife provides. (Linked to SLO 3.1) 

2. Name the four basic wildlife habitat requirements. (Linked to SLO 3.2) 
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3. Distinguish between home range and migration. (Linked to SLO 3.3) 

4. Name three wildlife conservation threats. (Linked to SLO 3.4) 

5. Name two wildlife management approaches. (Linked to SLO 3.4) 

Long-Answer Questions 

1. Describe wildlife classification, diversity, and institutional organisation. (Linked to SLO 

3.1) 

2. Explain wildlife habitat requirements and factors affecting distribution and abundance. 

(Linked to SLO 3.2) 

3. Explain wildlife population dynamics and conservation management. (Linked to SLOs 

3.3, 3.4) 

 

Answers to Concept Check Questions [Series 3] 

Objective Questions 

1. Ecologically. 

2. Carrying. 

3. Density. 

4. Fragmentation. 

5. CITES. 

Short-Answer Questions 

1. Economic value, subsistence value, and ecological value. 

2. Food, water, shelter/cover, and space. 

3. Home range is regular daily activity area; migration is seasonal movement in response to 

resource availability. 

4. Habitat loss/fragmentation, poaching, and human-wildlife conflict (or climate change). 

5. Protected area management and community-based conservation (or species-specific 

management, habitat corridors). 
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Long-Answer Questions 

1. Wildlife is classified taxonomically and ecologically, with Nigerian diversity spanning 

mammals, birds, and fish, managed through government agencies, community 

partnerships, and international agreements like CITES. 

2. Habitat requirements (food, water, shelter, space) determine carrying capacity; 

distribution and abundance are shaped by habitat quality, competition, and human 

pressure, mediated by climate-soil-vegetation interrelationships. 

3. Population change reflects reproduction-mortality balance, movement, and life cycle 

patterns. Conservation faces threats from habitat loss, poaching, and conflict, addressed 

through protected areas, community-based approaches, and growing recognition of 

economic significance. 

 

Answers to Pilot Questions [Series 3] 

Part 3.1 

1. Wildlife is wild mammal, bird, fish, reptile, and amphibian species; classified 

taxonomically and ecologically. 

2. Large mammals, birds, and fish. 

3. CITES is the Convention on International Trade in Endangered Species. 

4. Economic, subsistence, and ecological value. 

5. Economic use, subsistence use, and conservation value must be balanced against genuine 

conservation threats. 

Part 3.2 

1. Food, water, shelter/cover, and space. 

2. Specialists need specific habitat conditions; generalists tolerate a wider range of 

conditions. 
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3. Carrying capacity is the maximum population a habitat area can sustainably support. 

4. Habitat conversion and hunting/poaching pressure (or climate change). 

5. Climate shapes vegetation type and productivity, which determines the food/habitat 

resources available to wildlife. 

Part 3.3 

1. Population grows when reproduction exceeds mortality and declines when mortality 

exceeds reproduction. 

2. Density-dependent factors change with population density; density-independent factors 

affect population regardless of density. 

3. Home range is the regular daily activity area; migration is seasonal movement in 

response to resource changes. 

4. Territoriality is defending an area against other individuals/groups of the same species. 

5. Species with rapid reproduction and short generation time recover faster than slow-

reproducing, long-lived species. 

Part 3.4 

1. Habitat loss/fragmentation, poaching/unsustainable hunting, and human-wildlife conflict. 

2. Fragmentation disrupts the connected habitat migratory species need to move between 

seasonal ranges. 

3. Protected area management, species-specific management, and community-based 

conservation. 

4. Communities receive tangible benefit (e.g. tourism revenue) from conservation, 

encouraging their active cooperation. 

5. Ecotourism and ecosystem services link conservation directly to economic value and 

development outcomes. 
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Series 4: Sustainable Practices and Policies 

• Part 4.1: Sustainable Forestry Development 

o Sub Part 4.1.1: Principles of sustainable forestry 

o Sub Part 4.1.2: Forestry development policy and legislation 

o Sub Part 4.1.3: Forest certification 

• Part 4.2: Sustainable Crop Production Practices 

o Sub Part 4.2.1: Factors driving the need for sustainable practices 

o Sub Part 4.2.2: Environmental influences on plant growth and yield 

o Sub Part 4.2.3: Sustainable propagation, growing, and harvest 

• Part 4.3: Forestry Research and Human Resources 

o Sub Part 4.3.1: The role of forestry research 

o Sub Part 4.3.2: Human resource management in forestry 

o Sub Part 4.3.3: Capacity building for sustainable forestry 

• Part 4.4: Evaluating Information and Public Discourse 

o Sub Part 4.4.1: Marketing and financial conditions in sustainable production 

o Sub Part 4.4.2: Wildlife conservation, economy, and environment 

o Sub Part 4.4.3: Evaluating scientific versus opinion-based information 
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Introduction 

Building on the forest resource management of Series 2 and wildlife ecology of Series 3, this 

Series examines the policy, legislative, research, and human resource dimensions of sustainable 

forestry, alongside the broader sustainable production practices relevant to food, feed, and fibre 

crops, and the critical evaluation skills needed to assess conservation-related information. 

This Series covers sustainable forestry principles, policy/legislation, and certification; the factors 

driving sustainable crop production practices and environmental influences on plant growth; 

forestry research and human resource management; and the evaluation of marketing/financial 

conditions, the economic significance of wildlife conservation, and the critical assessment of 

scientific versus opinion-based information. This prepares students for the rangeland and 

environmental management topics of Series 5. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 4.1 explain sustainable forestry principles, policy/legislation, and certification 

(Linked to Part 4.1), 

• SLO 4.2 explain the factors driving sustainable crop production practices and 

environmental influences on plant growth (Linked to Part 4.2), 

• SLO 4.3 describe the role of forestry research and human resource management in 

forestry (Linked to Part 4.3), and 

• SLO 4.4 evaluate marketing/financial conditions, conservation economics, and scientific 

versus opinion-based information (Linked to Part 4.4). 

 

4.1 Sustainable Forestry Development 

4.1.1 Principles of sustainable forestry 
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Sustainable forestry (managing forests to meet present timber, non-timber product, and 

ecological service needs, Series 1-2, without compromising the capacity of future generations to 

meet their own needs from the same forest resource) requires harvest rates not exceeding forest 

regenerative capacity, maintenance of forest health and biodiversity value (Series 1-3), and 

consideration of the full range of forest values (economic, ecological, social, Series 1) rather than 

narrowly maximising timber yield alone. 

Sustainable forestry principles directly extend the broader conservation concepts introduced in 

Series 1 (wise, sustainable resource use) to the specific forest management context, requiring 

practical application through appropriate silvicultural choices (Series 2), harvest planning 

matched to regeneration capacity, and the policy/legislative and certification mechanisms 

examined in Parts 4.1.2-4.1.3 that help translate sustainability principles into actual management 

practice. 

Fill in the blank: Sustainable forestry meets present forest resource needs without compromising 

the capacity of future ________ to meet their own needs from the same resource. 

4.1.2 Forestry development policy and legislation 

Forestry policy and legislation (establishing forest reserve boundaries and management 

requirements, Series 1-2, regulating timber harvest permits and quotas, and, increasingly, 

addressing illegal logging and forest product trade) provide the formal governance framework 

within which sustainable forestry practice (Part 4.1.1) is intended to operate, complementing the 

institutional wildlife management frameworks introduced in Series 3. 

Effective forestry policy implementation faces similar enforcement and capacity challenges to 

those introduced for wildlife management in Series 3 (Part 3.1.2), with policy effectiveness 

depending substantially on adequate institutional resourcing, clear and consistently applied 

regulation, and, increasingly, recognition of the legitimate land use needs of communities living 

near forest resources, requiring policy approaches that balance forest protection objectives 

against these competing considerations rather than pursuing protection in isolation from broader 

development and livelihood contexts. 
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Fill in the blank: Effective forestry policy implementation depends substantially on adequate 

institutional resourcing and clear, consistently applied ________ , similar to challenges identified 

for wildlife management. 

4.1.3 Forest certification 

Forest certification (independent, third-party verification that forest management meets specified 

sustainability standards, such as those of the Forest Stewardship Council, an internationally 

recognised certification system) provides market-based incentive for sustainable forest 

management, since certified timber and forest products can access markets and price premiums 

(particularly in international/export markets, and increasingly some domestic markets) generally 

unavailable to uncertified products. 

Certification standards typically address environmental criteria (sustainable harvest rates, 

biodiversity protection, Part 4.1.1), social criteria (worker safety, community consultation, Part 

4.3.2), and economic/legal criteria (legal compliance, transparent management), providing a 

comprehensive sustainability assessment framework; certification uptake in Nigeria and much of 

Africa remains relatively limited compared to some other timber-producing regions, reflecting 

both cost/capacity barriers for many producers and still-developing market demand for certified 

products domestically. 

Fill in the blank: Forest certification provides market-based incentive for sustainable 

management since certified products can access markets and price ________ generally 

unavailable to uncertified products. 
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Figure 4.1: Sustainable forestry principles, policy, and certification  

Pilot questions 4.1 

1. Define sustainable forestry. 

2. Name two requirements for sustainable forest harvest. 

3. Explain the role of forestry policy and legislation. 

4. Define forest certification and name one example certification system. 

5. Explain why certification provides a market-based sustainability incentive. 

 

4.2 Sustainable Crop Production Practices 

4.2.1 Factors driving the need for sustainable practices 

Growing demand for food, feed, and fibre crops (driven by population growth and rising per-

capita consumption in many regions) places increasing pressure on agricultural land and natural 

resources, creating direct tension with the forest and wildlife habitat conservation considerations 
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examined in Series 1-3, since agricultural expansion remains a major driver of both deforestation 

(Series 1-2) and wildlife habitat loss (Series 3). 

Soil degradation, water resource depletion, and biodiversity loss associated with unsustainable 

agricultural intensification (introduced for crop production specifically in related agricultural 

courses) further reinforce the need for sustainable production practices that maintain long-term 

agricultural productivity while minimising the conversion pressure on remaining natural forest 

and wildlife habitat, connecting agricultural sustainability directly to the forest and wildlife 

conservation goals examined throughout this course. 

Fill in the blank: Agricultural expansion remains a major driver of both deforestation and 

wildlife habitat loss, creating direct tension between food/feed/fibre production needs and 

________ conservation. 

4.2.2 Environmental influences on plant growth and yield 

Plant growth and crop yield are directly shaped by environmental factors including light 

(intensity, duration, and quality, driving photosynthesis), temperature (affecting metabolic rate 

and, for many species, specific developmental triggers such as flowering), water availability 

(Series 1 of related crop production courses), and soil characteristics (fertility, structure, and pH, 

affecting nutrient availability and root growth), with each factor capable of limiting yield when 

outside the optimal range for a given crop species. 

Modifying the growing environment (irrigation addressing water limitation, fertilisation 

addressing soil nutrient limitation, shelter/shade structures addressing excess light or temperature 

stress, and, at a landscape scale, agroforestry systems, Series 1-2, moderating microclimate) 

allows producers to improve growing conditions beyond the natural baseline, though such 

modification carries cost and resource implications requiring the sustainability considerations 

introduced in Part 4.2.1 to avoid simply trading short-term yield gain for longer-term resource 

degradation. 
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Fill in the blank: Modifying the growing environment, such as through irrigation or fertilisation, 

allows producers to improve conditions beyond the natural baseline, though this carries cost and 

resource ________ implications. 

4.2.3 Sustainable propagation, growing, and harvest 

Sustainable propagation (raising planting material, whether by seed or vegetative methods, 

similar in principle to the nursery and propagation practices introduced for tree crops in related 

agricultural courses) and growing practices (appropriate spacing, nutrient and water 

management, Part 4.2.2, and pest/disease management, Series 2 of this course applied to crop 

rather than forest contexts) together determine both crop productivity and the longer-term 

sustainability of the production system. 

Harvest timing and method (matched to crop maturity and market requirements, similar to the 

timber harvest timing considerations introduced in Series 2) and post-harvest handling together 

determine realised yield and quality, with sustainable harvest practice (avoiding excessive 

resource extraction relative to regenerative capacity, the same fundamental sustainability 

principle introduced for forestry in Part 4.1.1 and wildlife in Series 3) requiring attention across 

the full production cycle from propagation through harvest, considered within the specific 

market and financial conditions examined in Part 4.4.1. 

Fill in the blank: Sustainable harvest practice requires avoiding excessive resource extraction 

relative to ________ capacity, the same fundamental sustainability principle introduced for 

forestry and wildlife. 
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Figure 4.2: Sustainable crop production practices  

Pilot questions 4.2 

1. Explain why growing food/feed/fibre crop demand creates tension with forest and 

wildlife conservation. 

2. Name four environmental factors influencing plant growth and yield. 

3. Name two ways producers can modify the growing environment. 

4. Explain the sustainability consideration relevant to environmental modification. 

5. Explain the common sustainability principle linking forestry, wildlife, and crop harvest 

practice. 

 

4.3 Forestry Research and Human Resources 

4.3.1 The role of forestry research 
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Forestry research (Series 1-2) supports evidence-based management decision-making across 

silviculture (testing species, spacing, and management approaches, Series 2), forest health 

(developing pest/disease management and fire management approaches, Series 2), and 

conservation (informing wildlife habitat management and protected area design, Series 3), 

providing the scientific foundation for the sustainable forestry principles examined in Part 4.1.1. 

Nigerian forestry research capacity (housed within research institutions, universities, Series 1-3, 

and, to varying degrees, forestry departments themselves) faces resourcing and capacity 

constraints similar to those identified for forest and wildlife management enforcement in earlier 

Series, with implications for how readily research findings translate into improved management 

practice across the full range of Nigerian forestry contexts, from intensively managed plantations 

to more loosely managed natural forest and savanna woodland. 

Fill in the blank: Forestry research provides the scientific foundation for sustainable forestry 

principles, supporting evidence-based decisions across silviculture, forest health, and ________ . 

4.3.2 Human resource management in forestry 

Effective forestry human resource management requires adequately trained personnel across 

technical roles (foresters, silviculturists, wildlife managers, Series 1-3) and field/operational 

roles (forest guards, harvesting crews), with training quality and availability directly affecting 

how well forestry policy and management plans (Part 4.1.2) translate into actual field 

implementation. 

Worker safety (forestry and timber harvesting being a relatively hazardous occupation 

internationally, given heavy equipment, falling timber, and remote/difficult terrain working 

conditions) and fair labour practice (a criterion examined under forest certification social 

standards, Part 4.1.3) represent important human resource management considerations beyond 

pure technical competency, contributing to both the wellbeing of forestry sector workers and the 

broader social sustainability dimension of forest management examined throughout this Series. 

Fill in the blank: ________ safety is an important forestry human resource consideration given 

heavy equipment, falling timber, and remote/difficult terrain working conditions. 
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4.3.3 Capacity building for sustainable forestry 

Capacity building (training programmes, institutional strengthening, and knowledge transfer, 

sometimes supported by international organisations or partnerships, Series 3) addresses the 

human resource and institutional constraints identified throughout this Series, supporting 

improved implementation of sustainable forestry principles, policy enforcement, research 

application, and certification uptake across Nigerian forestry practice. 

Investment in forestry education (including the kind of structured learning materials and 

curriculum represented by this course) and ongoing professional development for practising 

foresters and related personnel represents a long-term capacity-building strategy, complementing 

more immediate, project-specific capacity building efforts, and supporting the broader goal of 

more effective, sustainable Nigerian forest and wildlife management over time. 

Fill in the blank: Capacity building, including training programmes and institutional 

strengthening, addresses human resource and institutional ________ that limit effective 

sustainable forestry implementation. 
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Figure 4.3: Forestry research and human resources  

Pilot questions 4.3 

1. Name three areas forestry research supports. 

2. Explain the capacity constraint facing Nigerian forestry research. 

3. Name two categories of forestry personnel roles. 

4. Explain why worker safety is an important forestry human resource consideration. 

5. Define capacity building and explain its purpose in forestry. 

 

4.4 Evaluating Information and Public Discourse 

4.4.1 Marketing and financial conditions in sustainable production 

Sustainable forest and crop production decisions (Parts 4.1-4.2) must account for marketing 

conditions (timber and crop price trends, Series 2 of this course and related agricultural 

marketing courses, and access to markets, particularly relevant for certification price premiums, 
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Part 4.1.3) and financial conditions (access to credit/capital for establishment costs, and the 

financial returns timeline, particularly relevant for forestry given the typically long timeframe 

between plantation establishment and harvest, Series 2). 

These market and financial realities mean that sustainability decisions cannot be made purely on 

biological/ecological grounds in isolation, since producers operating under financial constraint 

may face genuine difficulty adopting sustainability practices with higher upfront cost or longer 

payback period, even when such practices are recognised as ecologically preferable, a practical 

tension relevant to the policy and capacity-building considerations examined in Parts 4.1.2 and 

4.3.3. 

Fill in the blank: Sustainability decisions cannot be made purely on biological/ecological 

grounds, since producers operating under financial ________ may struggle to adopt practices 

with higher upfront cost or longer payback. 

4.4.2 Wildlife conservation, economy, and environment 

Wildlife conservation economic and environmental significance (Series 3, Part 3.4.3) connects 

directly to the broader sustainable development considerations examined throughout this Series: 

ecotourism revenue, ecosystem service value, and the longer-term economic risks of biodiversity 

loss (reduced ecosystem resilience, lost future option value from undiscovered or underexploited 

species/genetic resources) all represent ways wildlife conservation intersects with economic and 

environmental considerations beyond pure conservation ethics. 

These economic and environmental connections are likely to become more significant over time 

given growing global and African recognition of biodiversity importance for climate adaptation 

and ecosystem resilience, reinforcing why effective wildlife conservation increasingly requires 

engagement with economic and policy considerations (Parts 4.1-4.2) rather than treating 

conservation as a purely biological or ethical matter separate from broader development 

planning. 
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Fill in the blank: The longer-term economic risk of biodiversity loss includes reduced ecosystem 

resilience and lost future ________ value from undiscovered or underexploited species and 

genetic resources. 

4.4.3 Evaluating scientific versus opinion-based information 

Critically evaluating wildlife conservation and forestry information requires distinguishing 

scientifically based claims (supported by peer-reviewed research, systematic data collection, Part 

4.3.1, and methodologically sound studies) from opinion-based or anecdotal claims (based on 

personal belief, selective observation, or unverified assertion), a skill increasingly important 

given the volume and variable quality of conservation-related information circulating through 

media and public discourse. 

Practical evaluation approaches include checking source credibility (researcher/institution 

credentials and track record), examining whether claims are supported by verifiable evidence and 

sound methodology rather than emotional appeal or selective example, and seeking corroboration 

across multiple independent, credible sources rather than relying on any single source, skills 

directly applicable to evaluating claims about deforestation rates, species population status, 

climate change effects on wildlife, and other contested or evolving topics within forestry and 

conservation discourse. 

Fill in the blank: Evaluating conservation information should include checking source credibility 

and seeking ________ across multiple independent, credible sources rather than relying on a 

single source. 
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Figure 4.4: Evaluating sustainability information and conditions  

Pilot questions 4.4 

1. Explain why market and financial conditions matter for sustainability decisions. 

2. Name two economic/environmental connections to wildlife conservation. 

3. Explain why critical evaluation of conservation information is increasingly important. 

4. Name two criteria for evaluating whether a claim is scientifically based. 

5. Explain why seeking corroboration across multiple sources is valuable. 
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Series Summary 

This Series examined sustainable forestry and sustainable crop production as key 

approaches to balancing economic development with environmental conservation. 

Sustainable forestry is based on maintaining a balance between harvesting and regeneration 

while meeting ecological, economic, and social objectives. It also covered forestry policies and 

legislation, highlighting governance frameworks and enforcement challenges, as well as forest 

certification (e.g., FSC standards) as a market-based incentive for responsible forest 

management. Sustainable crop production addresses increasing pressure on land and wildlife 

habitats by promoting environmentally sound practices that consider light, temperature, water, 

and soil requirements, together with sustainable methods of crop propagation, cultivation, and 

harvesting. 

The Series also covered research, human resource development, and evidence-based 

decision-making. Forestry research supports improved silvicultural practices, forest health 

management, and conservation planning, while effective human resource management 

emphasises staff training, workplace safety, and continuous capacity building. Students also 

learned to evaluate market and financial conditions that influence the adoption of sustainable 

practices, recognise the economic and environmental importance of wildlife conservation, and 

distinguish scientific evidence from opinion-based claims when making forestry and 

environmental management decisions. By completing this Series, students should achieve SLOs 

4.1–4.4. 

 

Glossary of Terms 

• Capacity building: training programmes, institutional strengthening, and knowledge 

transfer supporting improved management practice. 

• Forest certification: independent, third-party verification that forest management meets 

specified sustainability standards. 
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• Forest Stewardship Council (FSC): an internationally recognised forest certification 

system. 

• Sustainable forestry: managing forests to meet present needs without compromising 

future generations capacity to meet their own needs. 

• Opinion-based claim: a claim based on personal belief, selective observation, or 

unverified assertion rather than evidence. 

• Scientifically based claim: a claim supported by peer-reviewed research, systematic 

data, and sound methodology. 

• Ecotourism: tourism centred on wildlife and natural areas, generating revenue that can 

support conservation. 

 

Concept Check Questions [Series 4] 

Objective Questions 

1. Sustainable forestry meets present needs without compromising future ________ 

capacity to meet their own needs. (Linked to SLO 4.1) 

2. Agricultural expansion remains a major driver of both deforestation and wildlife 

________ loss. (Linked to SLO 4.2) 

3. Forestry research supports evidence-based decisions across silviculture, forest health, and 

________ . (Linked to SLO 4.3) 

4. ________ -based claims are supported by peer-reviewed research and sound 

methodology. (Linked to SLO 4.4) 

5. Forest certification provides market-based incentive through access to price ________ . 

(Linked to SLO 4.1) 

Short-Answer Questions 

1. Name two requirements for sustainable forest harvest. (Linked to SLO 4.1) 
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2. Name four environmental factors influencing plant growth. (Linked to SLO 4.2) 

3. Name two categories of forestry personnel roles. (Linked to SLO 4.3) 

4. Name two criteria for evaluating scientifically based claims. (Linked to SLO 4.4) 

5. Define forest certification. (Linked to SLO 4.1) 

Long-Answer Questions 

1. Explain sustainable forestry principles, policy, and certification. (Linked to SLO 4.1) 

2. Explain sustainable crop production factors and environmental influences on growth. 

(Linked to SLO 4.2) 

3. Describe forestry research, human resources, and information evaluation. (Linked to 

SLOs 4.3, 4.4) 

 

Answers to Concept Check Questions [Series 4] 

Objective Questions 

1. Generations. 

2. Habitat. 

3. Conservation. 

4. Scientifically. 

5. Premiums. 

Short-Answer Questions 

1. Harvest not exceeding regenerative capacity and maintenance of forest 

health/biodiversity. 

2. Light, temperature, water, and soil. 

3. Technical roles and field/operational roles. 

4. Source credibility and verifiable evidence/sound methodology (or corroboration). 

5. Independent, third-party verification that forest management meets specified 

sustainability standards. 
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Long-Answer Questions 

1. Sustainable forestry balances harvest with regeneration and maintains forest health, 

supported by policy/legislation and certification systems like FSC providing market-

based sustainability incentives. 

2. Growing demand pressures land and habitat; plant growth depends on light, temperature, 

water, and soil, with producers able to modify these factors, carrying sustainability 

tradeoffs. 

3. Forestry research supports silviculture, health, and conservation decisions; human 

resource management requires trained personnel and worker safety. Evaluating 

information requires distinguishing scientific from opinion-based claims through source 

credibility and corroboration. 

 

Answers to Pilot Questions [Series 4] 

Part 4.1 

1. Sustainable forestry manages forests to meet present needs without compromising future 

generations capacity to meet their own needs. 

2. Harvest not exceeding regenerative capacity and maintenance of forest 

health/biodiversity. 

3. Policy and legislation provide the formal governance framework for sustainable forestry 

practice. 

4. Forest certification is independent verification of sustainable management; example: 

Forest Stewardship Council. 

5. Certified products can access markets and price premiums generally unavailable to 

uncertified products. 
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Part 4.2 

1. Agricultural expansion to meet growing demand is a major driver of deforestation and 

habitat loss. 

2. Light, temperature, water availability, and soil characteristics. 

3. Irrigation and fertilisation (or shelter/shade structures, agroforestry). 

4. Modification carries cost and resource implications that can trade short-term gain for 

longer-term degradation. 

5. Avoiding extraction that exceeds the resource regenerative capacity, applicable across 

forestry, wildlife, and crops. 

Part 4.3 

1. Silviculture, forest health, and conservation. 

2. Resourcing and capacity constraints limit how readily research translates into improved 

field practice. 

3. Technical roles (foresters, wildlife managers) and field/operational roles (guards, 

harvesting crews). 

4. Forestry/timber harvesting is relatively hazardous given heavy equipment, falling timber, 

and difficult terrain. 

5. Capacity building is training and institutional strengthening that addresses constraints 

limiting effective sustainable practice. 

Part 4.4 

1. Producers under financial constraint may struggle to adopt sustainability practices with 

higher upfront cost or longer payback. 

2. Ecotourism revenue and ecosystem service value (or biodiversity loss economic risk). 

3. The volume and variable quality of conservation information circulating through media 

requires skill to distinguish evidence-based from anecdotal claims. 

4. Source credibility and methodological soundness. 

5. It reduces the risk of relying on a single, potentially biased or mistaken source. 
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Series 5: Rangeland and Environmental 

Management 

• Part 5.1: Rangeland Characteristics in West Africa 

o Sub Part 5.1.1: Meaning and extent of rangeland 

o Sub Part 5.1.2: Rangeland vegetation types 

o Sub Part 5.1.3: Efficient usage of rangeland resources 

• Part 5.2: Range Assessment Methods 

o Sub Part 5.2.1: Vegetation and forage assessment 

o Sub Part 5.2.2: Carrying capacity and stocking rate assessment 

o Sub Part 5.2.3: Range condition and trend monitoring 

• Part 5.3: Range Management Practices 

o Sub Part 5.3.1: Grazing systems 

o Sub Part 5.3.2: Rangeland improvement techniques 

o Sub Part 5.3.3: Fire as a rangeland management tool 

• Part 5.4: Integrated Environmental Management 

o Sub Part 5.4.1: Watershed protection on rangeland 

o Sub Part 5.4.2: Balancing grazing, wildlife, and forest values 

o Sub Part 5.4.3: Long-term environmental stewardship 

 

Introduction 
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This final course Series turns to rangeland, the extensive grazing lands that support much 

livestock production and wild herbivore populations across West Africa, and to the broader task 

of managing these lands as part of an integrated natural environment. Sound rangeland 

management requires understanding vegetation, assessing resource condition accurately, 

applying appropriate grazing and improvement practices, and balancing multiple land uses 

sustainably. 

This Series covers the meaning, extent, and vegetation types of West African rangeland and 

principles of efficient usage; methods of vegetation, carrying capacity, and condition/trend 

assessment; grazing systems, improvement techniques, and the use of fire as a management tool; 

and the integration of watershed protection, multiple land use values, and long-term stewardship 

into a coherent environmental management approach. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 5.1 describe the meaning, extent, vegetation, and efficient usage of West African 

rangeland, 

• SLO 5.2 explain methods of range assessment, including vegetation, carrying capacity, 

and condition monitoring, 

• SLO 5.3 describe grazing systems, rangeland improvement techniques, and the use of 

fire as a management tool, and 

• SLO 5.4 explain integrated environmental management approaches balancing grazing, 

wildlife, forest, and watershed values. 

 

5.1 Rangeland Characteristics in West Africa 

5.1.1 Meaning and extent of rangeland 

Rangeland is land supporting a natural or semi-natural plant cover (grasses, shrubs, and scattered 

trees) suitable for grazing or browsing by livestock and wild herbivores, generally unsuitable for 
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sustained cultivation given limited or seasonal rainfall, shallow or poor soils, or steep terrain, and 

managed primarily through grazing rather than cultivation or intensive forestry. 

West African rangeland occupies an extensive area across the savanna and Sahel zones, 

supporting both settled and transhumant (seasonally migratory) livestock production systems 

alongside significant wild herbivore populations, with the relative balance between these uses 

varying considerably by location and the degree of formal protection or regulation applied to a 

given area. 

Fill in the blank: Rangeland is land supporting a natural or semi-natural plant cover suitable for 

grazing or browsing, generally unsuitable for sustained ________ given limited rainfall, poor 

soils, or steep terrain. 

5.1.2 Rangeland vegetation types 

West African rangeland vegetation ranges from relatively open grassland (dominant grasses with 

few woody plants, typically in drier zones) through savanna woodland (a mixture of grasses and 

scattered trees/shrubs, the most extensive rangeland vegetation type across much of the region) 

to denser shrubland in some transitional or degraded areas, with vegetation composition strongly 

influenced by rainfall, soil type, grazing pressure, and fire history. 

Grass species composition and productivity vary seasonally and with rainfall, supporting 

abundant, relatively high-quality forage during the wet season but considerably reduced quantity 

and quality during the dry season, a seasonal pattern that fundamentally shapes the livestock and 

wildlife management practices examined throughout this Series. 

Fill in the blank: Grass species composition and productivity vary seasonally, supporting 

abundant forage during the wet season but considerably reduced quantity and quality during the 

________ season. 
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5.1.3 Efficient usage of rangeland resources 

Efficient rangeland usage means matching grazing/browsing pressure to forage production 

capacity across the seasonal cycle, avoiding both underutilisation (forage going unused and, in 

some vegetation types, accumulating as fire fuel load) and overutilisation (excessive grazing 

pressure degrading vegetation cover, soil structure, and long-term productive capacity), a balance 

requiring ongoing management attention given the considerable seasonal and year-to-year 

variability in rangeland productivity. 

Efficient usage also requires recognising rangeland multiple potential values (livestock forage, 

wild herbivore habitat, watershed protection, and, in some areas, recreational/tourism value) and 

managing accordingly, rather than optimising narrowly for livestock production alone at the 

expense of these other values, an integrated perspective developed further later in this Series. 

Fill in the blank: Efficient rangeland usage avoids both underutilisation, where forage goes 

unused, and ________ , where excessive grazing pressure degrades vegetation and soil. 

Figure 5.1: West African rangeland characteristics  
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Pilot questions 5.1 

1. Define rangeland. 

2. Explain why rangeland is generally unsuitable for sustained cultivation. 

3. Name three rangeland vegetation types found in West Africa. 

4. Explain the seasonal pattern of rangeland forage availability. 

5. Distinguish between underutilisation and overutilisation of rangeland. 

 

5.2 Range Assessment Methods 

5.2.1 Vegetation and forage assessment 

Vegetation assessment involves systematically sampling plant species composition, abundance, 

and ground cover across representative sample plots or transects within a rangeland area, 

providing the basic data needed to characterise current vegetation condition and track change 

over time, an approach paralleling vegetation survey methods used elsewhere in natural resource 

management. 

Forage assessment specifically estimates the quantity (biomass per unit area, often by clipping 

and weighing sample quadrats) and quality (nutritive value, particularly protein and digestibility, 

which decline as forage matures) of available grazing material, providing the practical basis for 

stocking rate decisions and seasonal grazing planning examined later in this Part. 

Fill in the blank: Forage assessment estimates both the quantity, often measured by clipping and 

weighing sample quadrats, and ________ of available grazing material. 

5.2.2 Carrying capacity and stocking rate assessment 

Rangeland carrying capacity, the maximum animal numbers a given area can sustainably support 

over time without degrading the resource, is estimated from forage production data combined 

with an allowance for the proportion of forage that can be safely removed without harming plant 
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vigour and future production, commonly a relatively conservative fraction of total standing 

forage rather than the entire visible quantity. 

Actual stocking rate (the number of animals actually grazing a given area) should be matched to 

estimated carrying capacity, with the considerable seasonal and year-to-year variability in 

rangeland productivity meaning that a stocking rate appropriate in a good rainfall year may be 

excessive in a poor one, requiring flexible, monitoring-informed stocking decisions rather than a 

single fixed number applied regardless of conditions. 

Fill in the blank: A relatively conservative ________ of total standing forage, rather than the 

entire visible quantity, is typically allowed for safe removal in carrying capacity estimation. 

5.2.3 Range condition and trend monitoring 

Range condition assessment evaluates the current state of a rangeland area relative to its potential 

under good management, typically based on indicators such as desirable versus undesirable plant 

species composition, ground cover extent, and signs of soil erosion, providing a snapshot 

evaluation at a given point in time. 

Trend monitoring (repeated assessment over time, using consistent methods at the same sample 

locations) reveals whether range condition is improving, stable, or declining, information 

considerably more useful for management decision-making than a single condition snapshot 

alone, since trend reveals whether current management practice is sustainable or requires 

adjustment before significant degradation occurs. 

Fill in the blank: Trend monitoring, repeated assessment over time using consistent methods, 

reveals whether range condition is improving, stable, or ________ . 
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Figure 5.2: Range assessment methods  

Pilot questions 5.2 

1. Describe the method used for vegetation assessment. 

2. Distinguish between forage quantity and forage quality assessment. 

3. Define carrying capacity in a rangeland context. 

4. Explain why stocking rate should be flexible rather than fixed. 

5. Distinguish between range condition assessment and trend monitoring. 

 

5.3 Range Management Practices 

5.3.1 Grazing systems 

Continuous grazing (animals having year-round access to a single grazing area) is simple to 

manage but offers limited control over grazing pressure timing and distribution, often resulting in 
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uneven use (heavily grazed areas near water points or shade, lightly grazed areas elsewhere) and 

limited opportunity for vegetation rest and recovery. 

Rotational and deferred grazing systems (dividing rangeland into management units grazed and 

rested on a planned schedule) provide more control over grazing pressure timing, allowing rested 

units a recovery period supporting better long-term vegetation condition, though requiring more 

management input (fencing or herding, water point planning) than continuous grazing, a tradeoff 

relevant to the practical, resource-constrained context of much West African rangeland 

management. 

Fill in the blank: Continuous grazing often results in uneven use, with heavily grazed areas near 

water points or shade and lightly grazed areas ________ , given limited control over grazing 

distribution. 

5.3.2 Rangeland improvement techniques 

Bush/woody plant control (removing or reducing excessive woody plant encroachment, which 

can reduce grass production and complicate livestock management) and reseeding (introducing 

improved or locally adapted forage species/varieties to degraded or low-productivity areas) 

represent active rangeland improvement techniques, applied where the cost and effort are 

justified by the expected productivity gain. 

Water point development (boreholes, dams, or other water access improvements) can improve 

grazing distribution by making previously water-limited areas usable, though requiring careful 

planning since poorly sited or excessive water development can also concentrate grazing 

pressure and accelerate degradation around new water points if not paired with appropriate 

stocking and rotation management. 

Fill in the blank: Water point development can improve grazing distribution, though requiring 

careful planning since poorly sited development can ________ grazing pressure and accelerate 

degradation around the new water point. 

5.3.3 Fire as a rangeland management tool 
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Controlled, planned burning is widely used as a rangeland management tool to remove 

accumulated dead plant material, stimulate fresh grass growth, and control excessive woody 

plant encroachment, particularly in savanna vegetation types adapted to periodic natural fire 

occurrence, with timing (typically early dry season in many West African contexts) chosen to 

balance these benefits against the risk of excessive damage to remaining vegetation or soil if 

burning occurs under unfavourable conditions. 

Uncontrolled or excessively frequent burning, by contrast, can degrade rangeland through 

repeated removal of plant material before adequate recovery, soil exposure to erosion, and, in 

some cases, unintended damage to woodland or forest areas adjoining rangeland, underscoring 

that fire management requires the same planning and monitoring discipline applied to other 

rangeland practices rather than unregulated, opportunistic burning. 

Fill in the blank: Controlled, planned burning timing is typically chosen for the early ________ 

season in many West African contexts, balancing benefits against risk of vegetation or soil 

damage. 

Figure 5.3: Rangeland management practices  
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Pilot questions 5.3 

1. Distinguish between continuous and rotational grazing. 

2. Explain the main limitation of continuous grazing. 

3. Name two rangeland improvement techniques. 

4. Explain the risk associated with poorly planned water point development. 

5. Explain the benefit and risk of using fire as a rangeland management tool. 

 

5.4 Integrated Environmental Management 

5.4.1 Watershed protection on rangeland 

Rangeland vegetation cover plays an important watershed protection role, with adequate plant 

cover and root structure reducing rainfall runoff velocity, supporting water infiltration into soil, 

and limiting soil erosion, functions that directly affect downstream water quality and streamflow 

stability for communities and ecosystems beyond the rangeland area itself. 

Overgrazed or degraded rangeland, with reduced plant cover and compacted or eroded soil, 

provides considerably weaker watershed protection, illustrating that rangeland management 

decisions carry consequences extending well beyond the immediate grazing area and reinforcing 

why sustainable stocking and grazing practice serves broader environmental goals beyond 

livestock production interests alone. 

Fill in the blank: Adequate rangeland plant cover and root structure reduce rainfall runoff 

velocity and support water ________ into soil, an important watershed protection function. 

5.4.2 Balancing grazing, wildlife, and forest values 

Rangeland frequently supports multiple, sometimes competing land use values simultaneously: 

livestock grazing, wild herbivore habitat, and, where rangeland borders or includes scattered 

woodland, forest-related values such as fuelwood or non-timber products, requiring management 
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approaches that explicitly consider all relevant values rather than optimising for any single use in 

isolation. 

Practical balancing approaches include spatial zoning (designating some areas primarily for 

livestock, others primarily for wildlife or stricter protection), seasonal coordination (managing 

the timing of different uses to reduce direct competition for the same forage resource), and 

collaborative planning involving the range of stakeholders with a legitimate interest in a given 

rangeland area, an approach requiring genuine coordination given the differing, sometimes 

conflicting priorities such stakeholders may hold. 

Fill in the blank: Practical approaches to balancing multiple rangeland values include spatial 

zoning, seasonal coordination, and ________ planning involving relevant stakeholders. 

5.4.3 Long-term environmental stewardship 

Long-term rangeland stewardship requires applying the assessment, grazing management, and 

integration principles examined throughout this Series consistently over time, since rangeland 

productive capacity and ecological function respond gradually to management practice, with the 

cumulative effect of many individual seasonal decisions determining whether a given rangeland 

area remains productive or gradually degrades over years and decades. 

This long-term perspective, requiring patience and consistent application of sound principles 

even when short-term pressures (drought, market conditions, or immediate livelihood needs) 

might tempt deviation toward unsustainable practice, represents the practical culmination of this 

course overall emphasis: that effective management of forests, wildlife, and rangeland alike 

depends on balancing legitimate present-day human needs against the equally legitimate claim of 

future generations to a productive, functioning natural environment. 

Fill in the blank: Long-term stewardship requires consistent application of sound principles even 

when short-term pressures such as drought or market conditions might tempt deviation toward 

________ practice. 
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Figure 5.4: Integrated environmental management  

Pilot questions 5.4 

1. Explain the watershed protection role of rangeland vegetation cover. 

2. Explain why overgrazed rangeland provides weaker watershed protection. 

3. Name three values rangeland may simultaneously support. 

4. Name two practical approaches to balancing multiple rangeland values. 

5. Explain why long-term stewardship requires resisting short-term pressures toward 

unsustainable practice. 
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Series Summary 

This Series examined rangelands as natural grazing lands that support livestock, wildlife, 

and ecosystem services, with emphasis on the extent of West African rangelands and their 

major vegetation types, including grasslands, savanna woodlands, and shrublands. It 

highlighted the seasonal variation in forage quantity and quality and the importance of efficient 

utilisation to avoid both underuse and overgrazing. The Series also covered range assessment, 

including vegetation and forage sampling, estimation of carrying capacity, adjustment of 

stocking rates to available forage, and continuous monitoring of rangeland condition and trends 

to ensure sustainable use. 

The Series also covered rangeland management and integrated resource management. 

Grazing systems such as continuous, rotational, and deferred grazing were compared, 

alongside management practices including bush control, reseeding, water-point development, 

and controlled burning, with its potential benefits and risks. Integrated management emphasises 

maintaining vegetation cover for watershed protection while balancing livestock production, 

wildlife conservation, and forest values through zoning, stakeholder collaboration, and long-term 

stewardship that prioritises sustainability over short-term exploitation. By completing this Series, 

students should achieve all SLOs and the overall course outcomes. 

 

Glossary of Terms 

• Carrying capacity: the maximum animal numbers a rangeland area can sustainably 

support without degrading the resource. 

• Continuous grazing: a grazing system in which animals have year-round access to a 

single grazing area. 

• Range condition: the current state of a rangeland area relative to its potential under good 

management. 
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• Rangeland: land supporting natural or semi-natural plant cover suitable for grazing or 

browsing, generally unsuitable for sustained cultivation. 

• Rotational grazing: a grazing system dividing rangeland into units grazed and rested on 

a planned schedule. 

• Stocking rate: the number of animals actually grazing a given rangeland area. 

• Trend monitoring: repeated rangeland assessment over time revealing whether 

condition is improving, stable, or declining. 
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Concept Check Questions [Series 5] 

Objective Questions 

1. Rangeland is generally unsuitable for sustained ________ given limited rainfall, poor 

soils, or steep terrain. 

2. Forage quantity is often measured by clipping and weighing sample ________ . 

3. Continuous grazing often results in uneven use due to limited control over grazing 

________ . 

4. Adequate rangeland plant cover supports water ________ into soil, protecting 

watersheds. 

5. A relatively conservative fraction of standing forage is allowed for safe removal when 

estimating carrying ________ . 

Short-Answer Questions 

1. Name three West African rangeland vegetation types. 

2. Distinguish between forage quantity and quality assessment. 

3. Distinguish between continuous and rotational grazing. 

4. Name two rangeland improvement techniques. 

5. Name three values rangeland may simultaneously support. 

Long-Answer Questions 

1. Describe rangeland meaning, vegetation, and efficient usage. 

2. Explain range assessment methods, including carrying capacity and trend monitoring. 

3. Describe grazing systems, improvement techniques, fire use, and integrated 

environmental management. 
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Answers to Concept Check Questions [Series 5] 

Objective Questions 

1. Cultivation. 

2. Quadrats. 

3. Distribution. 

4. Infiltration. 

5. Capacity. 

Short-Answer Questions 

1. Open grassland, savanna woodland, and shrubland. 

2. Quantity measures biomass per unit area; quality measures nutritive value such as protein 

and digestibility. 

3. Continuous grazing gives year-round access to one area; rotational grazing schedules 

grazing and rest across units. 

4. Bush/woody plant control and reseeding (or water point development). 

5. Livestock grazing, wildlife habitat, and forest-related values (fuelwood or non-timber 

products). 

Long-Answer Questions 

1. Rangeland supports grazing/browsing on land generally unsuitable for cultivation; West 

African vegetation ranges from grassland to savanna woodland to shrubland, with 

efficient usage balancing under- and overutilisation across seasonal forage variation. 

2. Range assessment includes vegetation/forage sampling, carrying capacity estimation 

allowing a conservative removal fraction, and condition assessment supplemented by 

trend monitoring revealing whether management is sustainable over time. 

3. Grazing systems range from continuous to rotational/deferred; improvement techniques 

include bush control, reseeding, and water development; fire offers benefits and risks 

depending on planning. Integrated management balances watershed protection, multiple 

land uses, and long-term stewardship. 
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Answers to Pilot Questions [Series 5] 

Part 5.1 

1. Rangeland is land with natural or semi-natural plant cover suitable for grazing or 

browsing. 

2. Limited or seasonal rainfall, poor soils, or steep terrain make sustained cultivation 

difficult. 

3. Open grassland, savanna woodland, and shrubland. 

4. Forage is abundant and higher quality in the wet season, scarcer and lower quality in the 

dry season. 

5. Underutilisation leaves forage unused; overutilisation degrades vegetation and soil 

through excessive grazing. 

Part 5.2 

1. Systematic sampling of species composition, abundance, and ground cover across 

representative plots or transects. 

2. Quantity is biomass per unit area; quality is nutritive value such as protein and 

digestibility. 

3. Carrying capacity is the maximum animal numbers an area can sustainably support 

without degrading the resource. 

4. Productivity varies seasonally and yearly, so a fixed rate may be excessive in poor 

conditions. 

5. Condition assessment is a single-time snapshot; trend monitoring tracks change over 

repeated assessments. 

 

Part 5.3 

1. Continuous grazing gives year-round access to one area; rotational grazing schedules 

grazing and rest across units. 
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2. It offers limited control over grazing pressure timing and distribution, often causing 

uneven use. 

3. Bush/woody plant control and reseeding. 

4. Poorly sited water points can concentrate grazing pressure and accelerate degradation 

nearby. 

5. Benefit: removes dead material and stimulates growth. Risk: excessive or poorly timed 

burning can degrade vegetation and soil. 

Part 5.4 

1. Plant cover and roots reduce runoff velocity and support water infiltration, limiting 

erosion. 

2. Reduced cover and compacted/eroded soil weaken infiltration and erosion control. 

3. Livestock grazing, wildlife habitat, and forest-related values. 

4. Spatial zoning and seasonal coordination (or collaborative planning). 

5. Short-term pressures can tempt unsustainable practice that undermines long-term 

productive capacity for future use. 
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