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Introduction

Farmstead planning is the systematic process of designing and organising all the physical
elements of a farm, including land, buildings, roads, fences, and utilities, to achieve efficient,
safe, and productive agricultural operations. A well-planned farmstead reduces labour, minimises
input costs, improves produce quality, and increases the overall profitability and sustainability of

the farm enterprise.

This opening Series establishes the conceptual foundation for the entire AGE 201 course: It
defines farmstead planning and describes its components and guiding principles; examines the
nature, uses, and classification of agricultural land; introduces the fundamentals of farm design;
and explains land tenure, security, and the legal framework governing land in Nigeria. The
knowledge built here directly supports the survey, layout, and management topics in subsequent

Series.
Series Learning Qutcomes

Upon completing this Series, you should be able to:

e SLO 1.1 define farmstead planning and describe its components and guiding principles
(Linked to Part 1.1),

e SLO 1.2 describe the characteristics and uses of agricultural land and explain land
capability elassification (Linked to Part 1.2),

e SLO 1.3 explain the basis for farm design and describe factors and types of farm layout
(Linked to Part 1.3), and

e SLO 1.4 describe land tenure systems, land security, boundary demarcation, and the legal

framework for land in Nigeria (Linked to Part 1.4).
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1.1 Concept and Scope of Farmstead Planning

1.1.1 Definition and importance of farmstead planning

A farmstead is the cluster of buildings, infrastructure, and land areas that together constitute the
operational base of a farm. Farmstead planning is the deliberate process of deciding where each
component of the farm will be located, how it will be arranged, and how the parts will relate to
one another to achieve maximum efficiency and safety. Good planning considers current
production needs, future expansion, environmental constraints, labour availability, and capital

resources.

Farmstead planning is important for several reasons: it determines the area.of farmland available
for each enterprise and activity; it provides the farmer with a clear picture of the land boundaries,
reducing disputes with neighbours; it guides infrastructure investment (buildings, roads,
irrigation) to the most cost-effective locations; it improves management by reducing travel
distances between complementary farm units; it supports loan applications by providing
documented farm layouts; and it promotes long-term sustainability by incorporating soil

conservation, drainage, and environmental protection into the design from the outset.

Fill in the blank: A is the cluster of buildings, infrastructure, and land areas that form
the operational base of a farm; farmstead planning is the deliberate process of deciding where

each component will be located for maximum efficiency and safety.

1.1:2 Components of a farmstead

A complete farmstead typically consists of the following components: the farm dwelling (the
farmer's residence; should be sited for convenient access to all farm units without being too close
to livestock buildings or machinery areas for health and safety reasons); crop production areas
(arable fields, orchards, vegetable plots, and nurseries; typically the largest area); livestock

production units (animal houses, paddocks, holding pens, and watering points); and service
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buildings (machinery sheds, workshops, storage barns, feed stores, processing facilities, and cold

rooms).

Other components include: access roads and internal farm tracks (for movement of machinery,
livestock, and produce between units); fences and hedges (for boundary demarcation, security,
and livestock containment); irrigation and drainage infrastructure (canals, pipelines, pumping
stations, drainage channels, ponds); utility services (electricity, water supply,
telecommunications); and waste management facilities (manure pits, compost yards, effluent
ponds). The relative size and arrangement of these components depends on the type of farming

system, the scale of the enterprise, and the physical characteristics of the land.

Fill in the blank: The dwelling, crop production areas, livestock-units, service
buildings, access roads, fences, irrigation infrastructure, and waste management facilities are the

main components that together make up a complete farmstead.

1.1.3 Principles guiding farmstead planning

Farmstead planning is guided by several core principles. Economy of movement: the
arrangement of components should minimise the distances that people, animals, machinery, and
materials must travel; high-frequency movements (e.g. daily livestock feeding) should require
the shortest distances. Functional grouping: related activities should be located near each other
(e.g. feed stores adjacent to animal houses; machinery sheds near the workshop). Flexibility and
expansion: the plan should allow for future growth and change of enterprise without requiring

dempolition or major reconstruction of existing structures.

Safety and health: farm buildings should be arranged to minimise fire risk (separation between
fuel stores and other buildings), reduce disease transmission (distance between animal houses
and the dwelling), and allow safe movement of vehicles and pedestrians. Environmental
sensitivity: the plan should respect topography (buildings on higher ground to avoid flooding),

prevailing wind direction (livestock buildings downwind of the dwelling to carry odours away),
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drainage patterns, and existing vegetation. Economy of construction: access to utilities, natural

drainage gradients, and existing infrastructure should be maximised to reduce construction costs.

Fill in the blank: The principle of economy of requires that the farmstead layout
minimises the distances people, animals, machinery, and materials must travel; activitiescarried

out most frequently should be located nearest to each other.
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Figure 1.1: Components and principles of farmstead planning

Pilot questions 1.1

1.
2.
3.
4.
3.

Define farmstead and farmstead planning.

State five reasons why farmstead planning is important.
Name six components of a complete farmstead.

State six principles that guide farmstead planning.

Explain the principle of functional grouping with one example.

AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



1.2 Land: Definition, Uses, and Classification
1.2.1 Definition and characteristics of agricultural land

Land, in agriculture, refers to the surface of the earth and its associated natural resources (soil,
water, vegetation, and minerals) that can be used for agricultural production. Agricultural land
has several important characteristics: location (determines access to markets, labour, and
infrastructure; the most fixed characteristic of land); topography (the shape of the land surface;
slope affects drainage, erosion risk, and mechanisation); soil type and fertility (determines what
crops can be grown and at what productivity level); drainage (natural drainage pattern affects
waterlogging risk and the need for artificial drainage); and climate (rainfall, temperature, and

sunshine hours determine the range of crops and animals that can be managed).

Land is unique among agricultural resources because it is fixed in location (cannot be moved),
finite in quantity (the total supply is limited and largely fixed), heterogeneous (no two parcels of
land are exactly alike in all their characteristics), and permanent (unlike most other inputs, land
does not wear out when managed sustainably). These characteristics make land the most
fundamental and often most contentious agricultural resource. In Nigeria, disputes over land
boundaries and tenure are among the most common causes of agricultural and community

conflict, making accurate farmstead planning and land documentation essential.

Fill in the blank: Agricultural land is unique because it is fixed in (it cannot be
moved), finitedn total quantity, heterogeneous (no two parcels are exactly alike), and permanent

when managed sustainably.

1.2.2 Uses of agricultural land

Agricultural land is used for a wide range of purposes. Crop cultivation: the most widespread
use; includes arable farming (annual field crops: maize, rice, sorghum, cassava, yam),
horticulture (vegetables, fruits, ornamentals), tree crop cultivation (cocoa, oil palm, rubber,
citrus), and plantation forestry. Livestock grazing and pasture: extensive grasslands and managed
i
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pastures for cattle, sheep, and goats; rotational grazing systems; cut-and-carry fodder production.
Aquaculture: fish ponds and shrimp ponds constructed on low-lying farmland; often integrated

with crop farming.

Other uses include: agroforestry (combining trees with crops and/or livestock on the same land
for ecological and economic benefits); farm infrastructure (buildings, roads, fences, storage
facilities, processing plants occupy land that is not directly productive); conservation and
environmental protection (riparian buffers, windbreaks, wildlife corridors, and wetland
protection areas within the farm boundary); and fallow or rest land (land left uncultivated
temporarily to restore soil fertility and biological activity). Understanding all the uses to which
land is put allows the farmstead planner to allocate land efficiently across competing needs.

Fill in the blank: The six main uses of agricultural land are crop cultivation, livestock

and pasture, aquaculture, agroforestry, farm infrastructure, and fallow or conservation areas.

1.2.3 Land Capability Classification

Land capability classification-groups land according to its suitability for continuous agricultural
use without causing long-term degradation. The USDA system recognises eight classes, from
Class I to Class VIII. Class I'land has deep, fertile, well-drained soil with little or no limitation
and is suitable for. most crops. Class 11 has slight limitations, such as gentle slopes or minor soil
problems, but remains suitable for cultivation with simple management. Class 111 has moderate
limitations, including steeper slopes, shallow soil, or poor drainage, and therefore requires
conservation measures. Class IV has severe limitations and is suitable only for restricted

cropping, managed grazing, or other carefully controlled uses.

Classes V to VIII are generally unsuitable for regular cultivation. Class V land is often flat but
may be wet or prone to flooding and is better used for pasture, forestry, or wildlife. Class VI has
severe limitations, such as steep slopes and high erosion risk, and is mainly suited to grazing or
forestry. Class VI has very severe limitations and should be used only for rangeland, forestry,
or watershed protection. Class V111 is unsuitable for commercial agriculture and is reserved for
1
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recreation, wildlife conservation, or watershed protection. In Nigerian farm planning, this
classification helps determine which areas should be cultivated, used for pasture or tree crops, or

protected from agricultural disturbance.

Fill in the blank: The USDA Land Capability Classification divides land into classes (I
to VIII); Class | has the fewest limitations and is suitable for all crops; Class VIII is unsuitable

for any commercial agricultural use.
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Figure 1.2: Land capability classification and agricultural land uses

Pilot questions 1.2

Define agricultural land and state four characteristics that make it unique.

State six uses of agricultural land.

Define land capability classification and state its purpose.

Describe USDA land capability Classes I, III, and VI with one suitable land use for each.

Explain how land capability classification is used in farmstead planning.
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1.3 Farm Design Fundamentals

1.3.1 Basis for farm design

Farm design is the process of creating a spatial plan for the entire farm that optimises the use of
land, labour, capital, and other resources. The basis (foundation) for farm design includes several
key considerations. The type of farming enterprise: the specific crops, livestock, or.combination
of enterprises determines the types of buildings, equipment, and infrastructure required, and
therefore the layout needed to support them. The scale of production: a subsistence smallholding
requires a very different layout from a commercial plantation or an institutional farm; scale
determines the space needed for each component and the level of mechanisation to be

incorporated.

The physical characteristics of the land: topography (drainage, slope), soil type, existing
vegetation, and water sources must be mapped and understood before any layout can be
designed. Climate and microclimate: prevailing wind direction, sun angle, and rainfall
distribution affect the orientation of buildings, the placement of windbreaks, and the routing of
drainage. Capital available:the financial resources of the farmer determine the phase of
implementation; farm design must be realistic about what can be achieved with available capital,
with a phased plan for future development. Market access: the proximity of the farm to markets,
roads, and processing facilities influences which enterprises are viable and how produce will

move from the farm to consumers.

Fill‘in the blank: The basis for farm design includes the type of farming enterprise, the
of production, the physical characteristics of the land, climate, capital available, and market

acCcCess.

1.3.2 Factors to consider in farm design

ol

Foa)
AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



Specific factors that a farmstead planner must consider include: size and shape of the land parcel
(irregular boundaries and landlocked parcels complicate layout; the ratio of perimeter to area
affects fencing costs); slope and drainage (terracing or drainage infrastructure may be needed for
steep or waterlogged land; always design drainage before designing buildings); access and roads
(the location of existing public roads determines where the farm entrance should be; internal road
network must allow all-season vehicle access to every unit); and water supply (proximity to a
river, borehole, or municipal water supply determines where water is available for livestock,

irrigation, and domestic use).

Other factors include: soil type and fertility distribution (different soil zones within the farm will
be allocated to different crops or uses according to their fertility and drainage); orientation of
buildings (livestock buildings should face away from the prevailing wind; the farmer's residence
should be oriented to receive morning sun for health and natural heating); existing infrastructure
(trees, hedges, buildings, or roads that already exist.on the site are usually cheaper to incorporate
into the plan than to remove); and future expansion (the layout must reserve space for additional
buildings, fields, or processing facilities as the enterprise grows, without requiring relocation of

core components).

Fill in the blank: Slope and must be assessed before designing any farm buildings or
roads; terracing or drainage infrastructure is needed for steep or waterlogged land and must

always be planned before other components.

1.3.3 Types of farm layout

Farm layouts are designed to suit different land shapes, enterprise types, and management
systems. Strip layout: the farm is divided into long narrow strips running parallel to each other;
suitable for mechanised field crop production on flat land; allows tractors and equipment to
operate with minimum turning; common in large arable farms in the Nigerian middle belt. Block
layout: the farm is divided into large rectangular or square blocks, each assigned to a specific
enterprise or crop; easier to manage and fence than strip layout; suitable for mixed farming
where different crops and livestock enterprises are kept separate.
1
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Central compound layout: all farm buildings (dwelling, livestock houses, machinery shed, stores)

are grouped in a central compound, with crop fields radiating outward; reduces travel time

between the residence and working areas; very common in Nigerian traditional farming and

school farms. Contour layout: fields and roads are arranged along contour lines on sloping land

to reduce erosion and facilitate drainage; terraces, grass strips, and contour ridges follow the

natural contour; essential on slopes above 5-8%. Mixed or combination layout: combines

elements of strip, block, and contour layouts to suit irregular land shapes or multiple enterprise

types; the most flexible and widely applicable layout for typical Nigerian farmsteads.

Fill in the blank:

layout groups all farm buildings (dwelling, livestock houses, stores)

in a central compound with crop fields radiating outward; it is common in Nigerian traditional

farming and school farms because it minimises travel time between the residence and working

areas.

COMPARATIVE FARM LAYOUT DIAGRAMS: PLAN VIEWS
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Figure 1.3: Types of farm layout
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Pilot questions 1.3

1. State six factors that form the basis for farm design.
Explain why slope and drainage must be assessed before designing farm buildings.

Describe the strip layout and state one type of farming for which it is most suitable.

Eal

Describe the central compound layout and explain why it is popular in Nigerian
farmsteads.

5. Distinguish between block layout and contour layout.

1.4 Land Tenure, Security, and Boundary Definition
1.4.1 Land tenure systems in Nigeria

Land tenure refers to the legal and social arrangements that govern who holds rights to land and
under what conditions those rights are held, transferred, and terminated. In Nigeria, three main
land tenure systems operate simultaneously. Customary land tenure: the most widespread
system, particularly in rural areas;land is held collectively by a family, clan, or community; the
family head or community leaderallocates use rights to members; land is generally not sold to
outsiders; security of tenure depends on the goodwill of the community leadership and may be

insecure for women and migrants.

Freehold or statutory tenure: land is privately owned with a formal legal title (Certificate of
Occupancy under the Land Use Act 1978); the owner can sell, mortgage, lease, or bequeath the
land; provides the greatest security and facilitates access to formal credit by using land as
collateral; most common in urban and peri-urban areas. Leasehold tenure: land is leased from the
government or a private landowner for a defined period (typically 25, 50, or 99 years) in
exchange for rent; common for commercial agricultural projects on government land; the lessee
has security for the term of the lease but cannot sell the land. Understanding which tenure system
applies to a given parcel is a prerequisite for farmstead planning because it determines the level

of investment that is justified.
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Fill in the blank: The three main land tenure systems in Nigeria are customary
(community/family) tenure, (freehold) tenure under the Land Use Act, and leasehold

tenure; each provides different levels of security and rights to the land holder.

1.4.2 Land security and boundary demarcation

Land security refers to the confidence that a land user will not be deprived-of the land and will be
able to continue using it for as long as they wish. Secure land tenure encourages farmers to invest
in long-term improvements such as irrigation systems, perennial crops, soil conservation
structures, and permanent buildings, because they are assured of capturing the returns from their
investments. In Nigeria, land insecurity is a major barrier to agricultural investment; farmers on
insecure customary land may be reluctant to plant tree crops or construct permanent structures

that would be lost if they were displaced.

Boundary demarcation is the process of defining and marking the physical boundaries of a land
parcel on the ground. It is essential for: preventing encroachment by neighbours; resolving
boundary disputes through clear physical evidence; preparing accurate maps for farmstead
planning and legal documentation; and enabling land measurement for calculating area, planning
infrastructure, and.determining crop production potential. Boundary demarcation methods
include: natural features (rivers, ridges, and large trees used as reference points); boundary
pillars and pegs (concrete or wooden markers at corner points); planting of live hedges (Tithonia,
Euphorbia, or Gliricidia planted along boundaries); fencing (wire mesh, barbed wire, or wooden

poles); and formal survey by a licensed surveyor with GPS or total station equipment.

Fill in the blank: Boundary is the process of defining and marking the physical limits
of a land parcel on the ground; it prevents encroachment, resolves disputes, and enables accurate

mapping for farmstead planning and legal documentation.
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1.4.3 Legal framework for land in Nigeria

The most important legislation governing land in Nigeria is the Land Use Act of 1978 (Cap L5,
Laws of the Federation of Nigeria 2004). The Act was promulgated under the military
administration of General Obasanjo and vests all land in each state in the Governor of that state,
who holds it in trust for the benefit of all Nigerians. Under the Act, individuals and organisations
can be granted a statutory right of occupancy (for urban land) or a customary right of accupancy
(for rural land) by the Governor or the Local Government Chairman respectively; these rights are

documented by a Certificate of Occupancy (C of O).

Key provisions of the Land Use Act relevant to farmstead planning: the right of occupancy may
be granted for a term of up to 99 years; the holder can use, develop, mortgage, or sublease the
land with the Governor's consent; the right can be revoked for averriding public interest (e.g.
government acquisition for roads or public buildings), in which case compensation must be paid,;
and all existing rights to land at the time of the-/Act were converted to rights of occupancy.
Practical implications: a farmer wishing to formally document their land for planning, loan, or
legal purposes must obtain a Certificate of Occupancy through the relevant state government
authority; the survey plan prepared by a registered surveyor forms the basis of the C of O

application.

Fill in the blank: The Nigerian Land Use Act of vests all land in each state in the
Governor; individuals can be granted a Certificate of Occupancy (C of O) by the Governor for up

to 99 years, documenting their right to occupy and develop the land.
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COMPARATIVE NIGERIAN LAND TENURE SYSTEMS & FARMSTEAD BOUNDARY DIAGRAM
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Figure 1.4: Land tenure systems and boundary demarcation in Nigeria

Pilot questions 1.4

1. Define land tenure and name three land tenure systems in Nigeria.

2.
3.
4.
5.

Explain why land security is important for agricultural investment in Nigeria.
Describe four methods of boundary demarcation used in Nigeria.
State the main provisions of the Nigerian Land Use Act 1978.

Explain what a Certificate of Occupancy is and how it is obtained.
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Series Summary

This Series covered the principles of farmstead planning and agricultural land use. Farmstead
planning is the deliberate arrangement of farm components to improve efficiency, safety, and
sustainability. Major components include the farmhouse, crop fields, livestock units, service
buildings, roads, fences, irrigation and drainage systems, utilities, and waste-disposal facilities.
Effective planning is guided by six principles: economy of movement, functional grouping,
flexibility for future expansion, safety and health, environmental protection, and economical
construction. Agricultural land is fixed, limited, permanent, and variable in quality, with
important characteristics such as location, topography, soil type, drainage, and climate. Land
may be used for cropping, grazing, aquaculture, agroforestry, infrastructure, fallow, or
conservation. Under the USDA land capability system, Classes I-1V may support cultivation to
different degrees, while Classes V-VIII are generally-unsuitable for regular cropping because of

problems such as wetness, steep slopes, erasion risk, or severe physical limitations.

Farm design depends on the enterprise type, farm size, land characteristics, climate, capital, and
access to markets. Important design factors include the size and shape of the land, slope,
drainage, road access, water supply, soil distribution, building orientation, existing facilities, and
future expansion. Common layouts include strip, block, central-compound, contour, and mixed
designs. Land tenure may be customary, statutory or freehold, or leasehold. Secure tenure
encourages long-term investments such as tree crops and permanent buildings, while insecure
tenure may discourage development. Farm boundaries may be marked with natural features,
pillars, live hedges, fences, or GPS surveys. Under the Land Use Act of 1978, land is vested in
the state governor, while a Certificate of Occupancy grants the holder a legal right of occupancy,
subject to revocation for public purposes and payment of compensation where applicable. By

completing this Series, students should achieve SLOs 1.1-1.4.

Glossary of Terms

o Boundary demarcation: the process of defining and physically marking the limits of a
land parcel on the ground using pillars, fences, live hedges, natural features, or formal

survey.
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Certificate of Occupancy (C of O): a legal document granted by the Governor of a
Nigerian state under the Land Use Act 1978, conferring the right to occupy and develop a

specified parcel of land for up to 99 years.

Central compound layout: a farmstead design in which all buildings are grouped-in-a

central compound with crop fields radiating outward; common in Nigerian traditional and

school farms.

Contour layout: a farm design in which fields, roads, and conservation structures follow

the lines of equal elevation (contour lines) across a slope to reduce erosion and runoff.

Customary land tenure: a land holding system in which land is held collectively by a

family or community; use rights are allocated by the family head or community leader.

Economy of movement: a farmstead planning principle that requires the layout to
minimise the distances people, animals, machinery, and materials must travel between

related components.

Farm design: the process of creating a spatial plan for the entire farm, allocating land

and siting infrastructure to optimise the use of land, labour, capital, and resources.

Farmstead: the cluster of buildings, infrastructure, and land areas that together constitute

the operational base of a farm.

Farmstead ‘planning: the deliberate process of deciding where each farm component

will be'located and how the components will be arranged for maximum efficiency, safety,

and sustainability.

Freehold (statutory) tenure: a land holding system in which an individual holds legal

title (Certificate of Occupancy) to a parcel of land; provides the greatest security and

facilitates credit access.

Functional grouping: a farmstead planning principle that requires related activities to be
sited close together (e.g. feed store adjacent to livestock buildings) to reduce handling

distances.
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Land capability classification: a systematic evaluation system (USDA Classes I-VIII)

that groups land parcels by their limitations for sustained agricultural use.

Land tenure: the legal and social arrangements that govern who holds rights to land and

the conditions under which those rights are held, transferred, and terminated.

Land Use Act 1978: Nigerian federal legislation that vests all land in each state in the

Governor, who grants Certificates of Occupancy; the foundation of Nigerian land law.

Leasehold tenure: a land holding arrangement in which land is leased from the

government or a private owner for a defined period in exchange for rent.

Strip layout: a farmstead design in which the farm is divided into long narrow parallel

fields; suitable for mechanised arable crop production on flat land.

Topography: the shape and relief of the land surface; slope;aspect, and elevation affect

drainage, erosion risk, mechanisation options, and building siting.

AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER

INSTITUTION STUDENTS



Concept Check Questions [Series 1]

Objective Questions

1.

A is the cluster of buildings, infrastructure, and land areas that form the

operational base of a farm; farmstead planning decides where each component will be

located. (Linked to SLO 1.1)

Agricultural land is unique because it is fixed in , finite in quantity,

heterogeneous, and permanent when sustainably managed. (Linked to SLO 1.2)

USDA Land Capability Class has the fewest limitations and is suitable for all

types of crops with no significant conservation measures needed. (Linked to SLO 1.2)
layout groups all farm buildings in a central compound with crop fields

radiating outward; it is common in Nigerian traditional and school farms. (Linked to SLO

1.3)

The Nigerian Land Use Act of vests all land in each state in the Governor;

individuals are granted a Certificate of Occupancy (C of O) for up to 99 years. (Linked to

SLO 1.4)

Short-Answer Questions

6.

Define farmstead planning and state three reasons why it is important. (Linked to SLO

1.1)

7. Name six components of a complete farmstead. (Linked to SLO 1.1)

8.
9.

State six uses of agricultural land. (Linked to SLO 1.2)
State four factors to consider in farm design. (Linked to SLO 1.3)

10. Name three Nigerian land tenure systems and state one advantage of each. (Linked to

SLO 1.4)

Long-Answer Questions

11. Describe farmstead planning: define the term, name the components of a farmstead, and

-

explain the six principles that guide farmstead planning. (Linked to SLO 1.1)
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12. Describe agricultural land: define it, state its unique characteristics, list its uses, and

explain the USDA land capability classification system. (Linked to SLO 1.2)

13. Explain the basis and factors for farm design; describe four types of farm layout; and

describe land tenure, land security, boundary demarcation, and the Land Use Act 1978.

(Linked to SLOs 1.3, 1.4)

Answers to Concept Check Questions [Series 1]

Objective Questions

A o e

Farmstead.
Location.

L.

Central compound.

1978.

Short-Answer Questions

6.

10.

-

Farmstead planning is the deliberate process of locating and arranging all farm
components for maximum efficiency, safety, and sustainability. Three reasons: determines
land area for each enterprise; guides infrastructure investment; improves management by
reducing travel distances.

Farm dwelling, crop production areas, livestock units, service buildings (machinery shed,
feed store), access roads, fences, irrigation and drainage infrastructure, utility services,
waste management facilities.

Crop cultivation, pasture and grazing, aquaculture, agroforestry, farm infrastructure,
fallow and conservation.

Type of enterprise, scale of production, physical characteristics of the land (topography,
soil, drainage), and capital available.

Customary tenure (wide rural coverage; community-managed); statutory/freehold/C of O
(most secure; facilitates credit access); leasehold (defined term; access to government

land for commercial projects).
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Long-Answer Questions

11.

12.

13.

-

Farmstead planning is the deliberate process of deciding where each farm component will
be located and arranged for maximum efficiency, safety, and sustainability. Components:
farm dwelling, crop production areas, livestock units, service buildings (machinery shed,
feed store, workshop, cold room), access roads and tracks, fences and hedges, irrigation
and drainage infrastructure, utility services, and waste management facilities. Six
principles: (1) Economy of movement (minimise distances between related activities;
high-frequency activities nearest each other). (2) Functional grouping (related activities
sited close together; e.g. feed store next to livestock buildings). (3) Flexibility and
expansion (reserve space for growth without demolishing existing structures). (4) Safety
and health (fire separation; disease distance between dwelling and livestock; safe vehicle
flow). (5) Environmental sensitivity (buildings-on high ground; livestock downwind;
respect drainage patterns). (6) Economy of'construction (maximise use of existing
infrastructure and natural drainage to reduce costs).

Agricultural land is the surface of the earth and its associated natural resources used for
agricultural production. Four unique characteristics: fixed in location (cannot be moved);
finite in total quantity; heterogeneous (no two parcels exactly alike); permanent when
managed sustainably: Six uses: crop cultivation (arable, horticultural, tree crops),
livestock grazing and pasture, aquaculture (fish ponds), agroforestry (trees +
crops/livestock), farm infrastructure (buildings, roads), fallow and conservation. USDA
land capability classification (eight classes): Class I (flat; deep fertile soil; no limitations;
all crops); Class II-1II (slight to moderate limitations; most crops with conservation);
Class I'V (severe limitations; limited crops); Class V (wet; flat; pasture or forestry); Class
VI (steep; erosion risk; grazing only); Class VII (very steep; forestry or watershed only);
Class VIII (unsuitable for any commercial agriculture).

Basis for farm design: enterprise type, scale of production, physical land characteristics
(topography, soil, drainage), climate, capital available, and market access. Factors: land
size and shape, slope and drainage (assess first), access and roads, water supply, soil
distribution, building orientation, existing infrastructure, future expansion space. Four

layout types: strip layout (long parallel fields; flat land; mechanised arable; minimum
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tractor turning); block layout (large rectangular blocks per enterprise; mixed farming;
easy fencing); central compound layout (buildings in centre; fields radiating outward;
common in Nigerian farms; minimises travel); contour layout (fields and roads follow
contour lines; sloping land; reduces erosion). Land tenure: customary (community/family
held; most rural farmers; insecure for women); statutory/C of O (Land Use Act 1978;
Governor grants up to 99-year right; most secure; enables credit); leasehold (defined term
from government or private owner). Land security: insecurity discourages investment in
tree crops and permanent structures. Boundary demarcation: natural features; concrete
pillars/pegs; live hedges; fencing; formal GPS survey. Land Use Act 1978: all land vested
in state Governor; C of O granted for up to 99 years; revocable for public interest with

compensation; survey plan required for C of O application:

Answers to Pilot Questions [Series 1]
Part 1.1

1. A farmstead is the cluster of buildings, infrastructure, and land areas that together form
the operational baseof a farm. Farmstead planning is the deliberate process of deciding
where each.component will be located and how they will be arranged to achieve
maximum efficiency, safety; and sustainability in farm operations.

2. Five reasons: (1) Determines the area of farmland available for each enterprise and
activity. (2) Reduces disputes by clearly defining land boundaries. (3) Guides
infrastructure investment (buildings, roads, irrigation) to the most efficient locations. (4)
Improves management by reducing travel distances between complementary units. (5)
Promotes long-term sustainability by incorporating soil conservation and drainage into
the design.

3. Six components: (1) Farm dwelling (farmer's residence). (2) Crop production areas
(arable fields, orchards, vegetable plots). (3) Livestock production units (animal houses,

paddocks, watering points). (4) Service buildings (machinery shed, workshop, feed store,
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cold room). (5) Access roads and internal farm tracks. (6) Fences, irrigation and drainage
infrastructure, utilities, and waste management facilities.

Six principles: (1) Economy of movement (minimise travel distances; high-frequency
activities nearest). (2) Functional grouping (related activities located together). (3)
Flexibility and expansion (space reserved for future growth). (4) Safety and health (fire
separation; disease distance; safe vehicle flow). (5) Environmental sensitivity (buildings
on high ground; livestock downwind; respect drainage). (6) Economy of construction
(use existing infrastructure and drainage gradients to reduce costs).

Functional grouping requires that related farm activities be sited close to each other to
reduce the distances people, feed, and materials must travel between them. Example: the
feed store should be located adjacent to the livestock buildings so that feed can be moved

directly to the animals without transporting it across the entire farm.

Part 1.2

1.

-

Agricultural land is the surface of the earth and its associated natural resources (soil,
water, vegetation) that can be used for agricultural production. Four unique
characteristics: (1) Fixed in location (land cannot be moved to a more convenient site).
(2) Finite in quantity (the total global and national supply of land is fixed and largely
limited). (3) Heterogeneous (no two parcels of land are exactly alike in soil, slope,
drainage, or fertility). (4) Permanent (unlike machinery or livestock, land does not wear
out when managed sustainably).

Six uses: (1) Crop cultivation (arable farming, horticulture, tree crops, plantation
forestry). (2) Livestock grazing and pasture (natural and managed pasture; paddocks). (3)
Aquaculture (fish and shrimp ponds). (4) Agroforestry (trees integrated with crops and/or
livestock). (5) Farm infrastructure (buildings, roads, storage). (6) Fallow and
conservation (rest land; riparian buffers; windbreaks; wildlife areas).

Land capability classification is a systematic evaluation system that groups parcels of
land into classes based on their limitations for sustained agricultural use without long-

term degradation. Its purpose is to guide land use planning decisions by identifying which
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areas are suitable for intensive cultivation, which should be under permanent pasture or
tree crops, and which must be kept under natural vegetation to prevent soil loss.

Class I: flat land with deep, well-drained, fertile soils and no significant limitations;
suitable for all crops including the most demanding and sensitive ones. Class I1I:
moderate limitations such as steeper slope, shallower soil, or imperfect drainage; requires
conservation practices such as contour ridging; limited range of crops; suitable use: maize
or cowpea with mulching and contour ridges. Class VI: severe limitations due to steep
slope and serious erosion risk; not suitable for cultivation; suitable use: controlled grazing
under managed pasture.

In farmstead planning, land capability classification is used to allocate different areas of
the farm to the most appropriate use: Class I-1I areas are assigned to high-value, intensive
annual crop production; Class III areas are assigned to less demanding crops with soil
conservation structures; Class IV areas are assigned to permanent pasture or tree crops;
Class V-VI areas are designated as managed pasture or plantation forestry; Class VII-VIII
areas are left under natural vegetation for watershed protection, wildlife, or recreation.
This ensures that each part of the farm is used within its capability and that degradation is

prevented.

Part 1.3

1.

-

Six factors forming the basis for farm design: (1) Type of farming enterprise (crops,
livestock, or mixed; determines buildings and infrastructure needed). (2) Scale of
production (subsistence vs commercial; determines space and mechanisation level). (3)
Physical characteristics of the land (topography, soil type, existing vegetation, water
sources). (4) Climate and microclimate (prevailing wind, sun angle, rainfall distribution).
(5) Capital available (financial resources determine phasing of implementation). (6)
Market access (proximity to roads, markets, and processing facilities).

Slope and drainage must be assessed before designing farm buildings or roads because:
sloping land causes water to flow across the site and if buildings are placed without

considering drainage, they will be waterlogged or subject to erosion; drainage
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infrastructure (channels, culverts, terraces) must be designed first to determine how water
will move through the site; once drainage routes are established, buildings and roads can
be sited to respect these corridors and avoid blocking natural water flow paths.

Strip layout divides the farm into long, narrow, parallel fields running across the full
length of the farm. All fields are the same width and run in the same direction, with a
farm road or headland at each end for machinery turning. It is most suitable for
mechanised arable (field crop) production on flat or gently sloping land/ where tractors
and combine harvesters need to operate with minimum turning at the ends of each run.
Central compound layout places all farm buildings (the farmer's dwelling, livestock
houses, machinery shed, feed store, and processing facilities) in a central compound in
the middle or at one end of the farm, with crop fields arranged in blocks radiating
outward from the compound. It is popular in Nigerian traditional farming and school
farms because: it minimises the distance the farmer must walk between the residence and
every working area; all infrastructure services (electricity, water, telephone) need only be
connected to one central point; and it provides security for buildings and equipment.
Block layout divides the farm into large rectangular or square blocks, each assigned to a
specific enterprise (one block for maize, one for vegetables, one for livestock paddock),
with separate road access to each block. Contour layout arranges fields and roads along
lines of equal elevation (contour lines) across sloping terrain; contour ridges, grass strips,
and drainage channels are placed between fields; it is designed to slow runoff, reduce
erosion, and conserve soil moisture on slopes above 5-8%. The key distinction is that
block layout is appliedto flat land for enterprise separation, while contour layout is

applied tosloping land for erosion control.

Part 1.4

1.

-

Land tenure refers to the legal and social arrangements that govern who holds rights to
land and the conditions under which those rights are held, transferred, and terminated.
Three systems: (1) Customary tenure (land held collectively by family or community; use

rights allocated by family head). (2) Statutory/freehold tenure (private legal title through
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Certificate of Occupancy under Land Use Act 1978; most secure; can be mortgaged). (3)
Leasehold tenure (land leased from government or private owner for a defined period in
exchange for rent).

Land security is important for agricultural investment in Nigeria because a farmer who is

uncertain about their continued access to a piece of land will not invest in improvements

whose benefits will take years to materialise. Specifically, insecure land tenure
discourages: planting of perennial or tree crops (cocoa, oil palm, rubber) that take 3-7
years to produce; construction of permanent farm buildings, irrigation systems, and soil
conservation structures; and application for bank loans (land cannot be used as collateral
without a Certificate of Occupancy).

Four boundary demarcation methods: (1) Natural features (rivers, ridges, and large trees

serve as boundary reference points; low cost but can change over time). (2) Concrete

boundary pillars and pegs (placed at corner points and along the boundary; durable and

unambiguous; standard in formal survey). (3) Live hedges (Gliricidia, Tithonia, or

Euphorbia planted along the boundary; grow into a visible, durable physical barrier; also

provide firewood and fodder). (4) Formal GPS survey (a licensed surveyor uses GPS or

total station equipment to measure and document exact boundary coordinates; provides
legally defensible evidence for the C of O application).

Main provisions of the Land Use Act 1978: (1) All land in each state is vested in the
Governor of that state, who holds it in trust for all Nigerians. (2) The Governor grants
statutory rights of occupancy for urban land; the Local Government Chairman grants
customary rights of oceupancy for rural land. (3) A right of occupancy may be granted for
a term not exceeding 99 years. (4) The holder can use, develop, mortgage, or sublease the
land with the Governor's consent. (5) The right may be revoked for overriding public

interest, with compensation payable to the holder.

A Certificate of Occupancy (C of O) is a legal document issued by the Governor of a
Nigerian state under the Land Use Act 1978 that formally grants the right of occupancy to

an individual or organisation for a specified parcel of land for a term not exceeding 99
years. How it is obtained: (1) Commission a licensed surveyor to carry out a boundary
survey of the land and prepare an approved survey plan. (2) Submit an application to the

state Ministry of Lands with the survey plan, evidence of existing rights to the land, and
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payment of prescribed fees. (3) The Ministry inspects the land, verifies the application,
and recommends to the Governor. (4) The Governor signs and issues the C of O; it is

registered in the Land Registry and a copy held by the applicant.
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Series 2: Land and Soil Survey Principles

Part 2.1: Introduction to Land Survey
o Sub Part 2.1.1: Concept and purpose of land survey
o Sub Part 2.1.2: Types of land survey

o Sub Part 2.1.3: Principles and importance of land survey in-farmstead planning

Part 2.2: Soil Survey: Principles and Purpose
o Sub Part 2.2.1: Definition and objectives of soil survey
o Sub Part 2.2.2: Kinds of soil survey
o Sub Part 2.2.3: Users of soil survey data

Part 2.3: Procedures and Methods of Soil Survey

o Sub Part 2.3.1: Steps in conducting a soil survey
o Sub Part 2.3.2: Methods of soil survey

o SubPart2.3:3: Photographs in soil survey

Part 2.4: The Soil Survey Report

o ' Sub Part 2.4.1: Components of a soil survey report
o Sub Part 2.4.2: Writing the soil survey report

o Sub Part 2.4.3: Applying soil survey results to farmstead planning
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Introduction

Before any farmstead can be planned, the land must be thoroughly understood. Land survey
determines the exact location, boundaries, shape, and dimensions of a land parcel, while soil
survey investigates the nature and distribution of the soils within that parcel. Together, land and
soil surveys provide the factual foundation on which every other farmstead planning decision
rests: where to place buildings, which areas to cultivate, where to install drainage, and what
crops and enterprises are most suited to the site.

This Series covers the concept, types, and purposes of land survey; the principles, kinds, and
users of soil survey; the step-by-step procedures and methods used in conducting soil surveys;
and the structure and application of the soil survey report. Mastery of these topics enables the
student to commission, interpret, and apply survey data to real farmstead planning situations in

Nigeria.

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

e SLO 2.1 define land survey and describe its types, principles, and importance in
farmstead planning (Linked to Part 2.1),

e SLO 2.2 define soil survey, describe its objectives and kinds, and identify the main users
of soil survey data (Linked to Part 2.2),

e SLO 2.3 describe the step-by-step procedures and methods used in conducting a soil
survey, including the role of photographs (Linked to Part 2.3), and

e  SLO 2.4 describe the components of a soil survey report and explain how survey results

are applied to farmstead planning (Linked to Part 2.4).

ol
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2.1 Introduction to Land Survey
2.1.1 Concept and purpose of land survey

Land survey (also called land surveying) is the science and art of determining the relative
positions of points on, above, or below the surface of the earth and representing them accurately
on a map or plan. It involves the measurement of distances, angles, elevations, and areas using
instruments such as measuring tapes, theodolites, levels, and GPS receivers. The information
collected during a land survey is used to prepare maps, plans, and legal documents that describe

the size, shape, and position of a parcel of land with precision.

The purposes of land survey in the context of farmstead planning include: determining the total
area of the farm (to calculate production potential and plan enterprise allocations); establishing
and documenting boundary positions (to prevent encroachment and provide evidence for legal
documentation); measuring the topography and elevation of the land (to inform drainage design,
road layout, and building siting); preparing base maps for farmstead planning (the surveyed plan
becomes the template on which the layout of buildings, roads, and fields is drawn); and
providing the survey plan required fora Certificate of Occupancy application under the Land
Use Act 1978.

Fill in the blank: Land Is the science and art of determining the relative positions of
points on the earth's surface and representing them on a map; it establishes the boundary

positions, total area, andtopography of a farm parcel.

2.1.2 Types of Land Survey

Land surveys may be classified according to their purpose and the method used. A cadastral
survey, also called a boundary survey, establishes and records the legal boundaries of a parcel of
land. It is used for preparing Certificates of Occupancy, documenting ownership, and resolving
boundary disputes. A topographic survey measures both natural and artificial features of the
i
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land, including contours, slopes, depressions, streams, trees, roads, and buildings. The resulting
map is useful for drainage planning, road alignment, and the proper location of farm structures.
An engineering survey is carried out before and during the construction of roads, dams,
irrigation canals, and buildings to guide setting-out and earthworks.

A hydrographic survey maps water bodies and their beds and is useful for irrigation, drainage,
and fish-pond development. Aerial and remote-sensing surveys use aircraft photographs or
satellite images to cover large areas quickly and are suitable for reconnaissance and large-scale
farm planning. A control or geodetic survey establishes precise reference points or benchmarks
to which other surveys can be connected, ensuring consistency between maps. In farmstead
planning, cadastral and topographic surveys are usually the most important.

Fill in the blank: survey establishes and records the legal boundaries of land parcels
and is the most important survey type for preparing a Certificate of Occupancy and resolving
boundary disputes in farmstead planning.

2.1.3 Principles and Importance of Land Survey in Farmstead Planning

Land surveying follows several impaortant principles. The surveyor works from the whole to the
part by first establishing a control framework before measuring smaller details, thereby reducing
the accumulation.of errors. Measurements must be taken with consistent accuracy, and any errors
should be identified and corrected before the results are used. Each important measurement
should also be checked independently, for example by measuring the same distance from another
point. All observations must be connected to permanent reference points, such as benchmarks or
survey pillars, sothat the survey can be reproduced or extended later.

LLand survey is essential in farmstead planning because it provides the accurate base map
required for proper design. It determines the true farm area for calculating seed rates, fertiliser
requirements, and production targets. It also reveals slopes, drainage patterns, streams, and low-
lying areas that influence the location of buildings, roads, fields, and drainage structures. In
addition, surveying establishes legal farm boundaries, helps prevent land disputes, and is
1
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required when applying for a Certificate of Occupancy. Without an accurate survey, farmstead

planning may depend on estimates and result in costly design and construction mistakes.

Fill in the blank: The surveying principle of working from the
a surveyor first establishes the overall control framework before measuring details, preventing

the accumulation of errors across the survey.

COMPARISON TABLE OF LAND SURVEY TYPES

FEATURE

PRIMARY
PURPOSE

DATA
COLLECTED

ACCURACY
REQUIRED

IAPPLICATION
& 0UTPUTS

METHODS &| *
EQUIPMENT

+ Formmz

comasy  [=%
Analysis

CADASTRAL TOPOGRAPHIC
SURVEY SURVEY
(PROPERTY) (TERRAIN)
Define Property  Define Property
Boundaries, Boundaries,
Easements Esmments
« Defiie Collections  + Properties
+Data Sullectioﬂs « Carsava
: Mapping « Board Formmeition

+ Property .
Gouen ¢
Analysis é

+ Methods & R
- 02:Ki mer

+ Methods & m * Methods & -ﬂ -;mznm
q oads
« 0¥-Ki mer + 02-Ri mer + Contours
. + Contours
< ishi « Streams + Brask Basitfication
. gmroraund ; g‘omaum 4 geomomund « Portein Cosume
* Survey . * Surveys
system ﬂ Mormms @ system s\)i‘
Accuracy 200 - High Accuracy As-built
Required Accuracy Accuracy Required
2 @l LF 4
Paf &) /7 S
« Define Property - Define Propeg.v - Collection. + Recegtion, =
+ Composaticn, and ~ Contours » Evanluation SI:V!Y - Engineering Survey, -

GEODETIC ENGINEERING MINING
SURVEY SURVEY SURVEY
(GLOBAL) (CONSTRUCTION)

Global, As-built, Fecnnical,

Geometic, Layout, Boundaries,
Paoracy Grade Construction

+ Data line + As-built « Oil Palm

« Relief ¢ ut Compotents

« Direntity Ciesstructure « Poultry farm

« Stream rade + Flarm Piantation

« Gloleetic « Contours = Crop Plantining
Probation ({3 i ﬁ

*Farm
Ol Palm
+ Roads
+ Maizs Crioss

+ Data Contoures
+ Concuturating

Plantars

to the part requires that

)

JTOPOGRAPHIC SURVEY MAP OF NIGERIAN FARM PARCEL ||
LOCATION: SHAKI, OYO STATE

PILLARS

Concrete |
Markers

CONTOUR

« Poultry farm

Sce  [12500
ARROW | Surveyor C.0. Adebaye, PLS

&

Figure 2.1: Types of land survey and their farmstead planning applications

Pilot questions 2.

MRS Ol 4=

Name six types of land survey and state one use of each.

Define land survey and state four purposes it serves in farmstead planning.

Explain the surveying principle of working from the whole to the part.
State four reasons why land survey is important before farmstead planning begins.

Explain the difference between cadastral survey and topographic survey.
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2.2 Soil Survey: Principles and Purpose
2.2.1 Definition and objectives of soil survey

Soil survey is the systematic examination, description, classification, and mapping of the soils in
an area. It involves digging soil profiles (pits or borings) at selected locations, describing and
classifying each soil layer (horizon) according to standard criteria (colour, texture, structure,
consistence, pH, drainage class), and using these observations to draw boundaries between
different soil types on a base map. The result is a soil map accompanied by descriptions.and

interpretations of the soils mapped.

The main objectives of soil survey in farmstead planning are: to determine.the types and
distribution of soils across the farm; to assess the agricultural potential ef each soil type
(suitability for crops, irrigation, drainage, and construction); to identify soil limitations such as
shallow depth, poor drainage, acidity, salinity, or stoniness that restrict certain uses; to guide the
allocation of land to the most suitable use (matching crops to soil capability); and to provide
baseline data for future monitoring of soil health and productivity. In Nigeria, soil surveys are
essential because soils vary greatly over short distances, and mismatching crops to soils is a
major cause of poor yields and land degradation.

Fill in the blank: Seil survey is the systematic examination, description, classification, and
of the soils in an area; it produces a soil map accompanied by descriptions and
interpretations-used to guide land use planning.

2.2.2 Kinds of Soil Survey

Soil surveys are classified according to their purpose, sampling intensity, and map scale. A
reconnaissance soil survey covers a large area quickly using widely spaced observations,
usually one observation per 100-500 ha. It produces small-scale maps and is mainly used for

regional land-use planning and identifying broad agricultural zones. A semi-detailed soil survey
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uses closer observations, about one per 10-100 ha, and is suitable for irrigation schemes,

drainage planning, and large agricultural projects.

A detailed soil survey involves intensive sampling, usually one observation per 1-10 ha, and'is
most suitable for individual farm planning, farmstead design, and irrigation development: A very
detailed soil survey uses very close observation spacing and is applied to experimental plots,
high-value horticulture, and precision agriculture. An engineering soil survey examines
properties such as bearing capacity, permeability, and shrink—swell behaviour for the
construction of roads, dams, canals, foundations, and storage structures. [For a typical Nigerian
farmstead, a detailed soil survey at a scale of about 1:10,000 to 1:25,000 is generally the most

practical option.

Fill in the blank: soil survey has the most intensive observation spacing (1 per 1-10
ha) and produces maps at scales of 1:5,000 to 1:25,000; it'is the maost useful type for planning
individual farmsteads, irrigation systems, and agricultural development projects.

2.2.3 Users of soil survey data

Soil survey data is used by a wide range of professionals and organisations. Farmers and farm
managers: use soil maps to select crops suited to each soil type, plan fertilisation programmes,
design drainage systems, and make decisions about irrigation. Agricultural planners and
extension workers: use soil survey results to identify which areas in a region are suitable for
intensification, irrigation development, or resettlement schemes, and to design appropriate
technology recommendations for each soil type. Engineers and construction professionals: use
soil engineering data (bearing capacity, permeability, shrink-swell potential) for designing roads,

irrigation canals, building foundations, earth dams, and drainage structures.

Government agencies and policy makers: use regional soil maps and land capability
classifications to plan agricultural development programmes, designate protected areas, and
regulate land use. Research institutions: use soil surveys as the baseline for agronomic research,
soil fertility studies, and environmental monitoring. Environmental scientists and planners: use
1
Bes)
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soil data for assessing erosion risk, carbon sequestration potential, and the impact of land use
change on soil quality. Land valuers and surveyors: use soil data to assess the productive
capacity and market value of agricultural land. In Nigeria, the key institution for soil survey is
the Federal Department of Agriculture and the Soil Science Society of Nigeria, which coordinate

national soil survey and land evaluation activities.

Fill in the blank: and farm managers are the primary users of soil survey data for
selecting crops, planning fertilisation, designing drainage, and making irrigation decisions on

individual farms.

COMPARATIVE ANALYSIS OF SOIL SURVEYS & DATA USER MIND MAP (WITH NIGERIAN EXAMPLES)
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Figure 2.2: Kinds of soil survey and their users

Pilot questions 2.2

1. Define soil survey and state five objectives it serves in farmstead planning.
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2. Distinguish between reconnaissance and detailed soil survey.

3. Name five types of users of soil survey data and state how each uses it.

4. Explain why detailed soil survey is the most appropriate type for Nigerian farmstead
planning.

5. State the role of the engineering soil survey in farmstead planning.

2.3 Procedures and Methods of Soil Survey
2.3.1 Steps in Conducting a Soil Survey

A soil survey begins with pre-field preparation, during which existing information such as
geological maps, aerial photographs, satellite images; topographic maps, previous soil reports,
and land-use history is reviewed. A base map is prepared, and the survey type, sampling density,
and observation pattern are planned. This is followed by field reconnaissance, where the
surveyor inspects the area to understand its vegetation, topography, drainage, parent material,

and major landscape units.

The next stage is systematic field observation. Soil pits, usually about 1.5-2 m deep, or soil
augers are used at selected points. Each soil horizon is described according to depth, colour,
texture, structure, consistence, mottling, root distribution, pH, and drainage condition. Samples
are then collected for laboratory analysis of properties such as particle-size distribution, pH,
organic carbon, available N, P, and K, cation exchange capacity, and salinity. The field and
laboratory results are combined to identify soil mapping units and draw their boundaries on the
base map. Finally, the map is verified in the field, corrected where necessary, and presented in a

soil survey report containing maps, tables, descriptions, and land-use interpretations.

Fill in the blank: Soil (profile pits) are dug to a depth of 1.5-2 m during the field
observation phase of a soil survey; each horizon is described for colour, texture, structure,

consistence, mottling, root distribution, pH, and drainage class.
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2.3.2 Methods of Soil Survey

Soil information may be collected using several field methods. In the free survey method, the
surveyor selects observation points based on visible changes in soil, vegetation, relief, or
drainage rather than following a fixed pattern. It is flexible, rapid, and most suitable for
reconnaissance surveys conducted by experienced surveyors. The grid or systematic sampling
method places observation points at regular intervals across the area. It provides uniform
coverage and reliable data but may require considerable time and labour, especially when the

grid is closely spaced. It is commonly used for detailed and very detailed surveys.

The transect method records soil observations along planned lines that cross major landscape
units, making it useful for studying soil-landscape relationships. The catena approach follows
the slope from hilltop through the middle slope to the valley bottom, recognising that soil
properties change with topographic position. This method is particularly useful in Nigerian
savanna and forest regions. Auger boring uses-a hand or mechanical auger to collect soil
samples from depths of about 1-3 m without excavating a full profile pit. It is faster and cheaper

than pit digging and is useful for preliminary surveys and confirming soil boundaries.

Fill in the blank: The approach observes soils along the topographic sequence from
hilltop through mid-slope to valley bottom;.it is particularly effective in the Nigerian savanna

because soil type changes systematically with landscape position.

2.3.3 Phoetographs in Soil Survey

Photographs are important in soil survey because they help record, interpret, and map soil and
landscape features. Aerial photographs, usually taken at scales between 1:10,000 and 1:50,000,
show vegetation patterns, drainage channels, land use, erosion gullies, waterlogged areas, rock
outcrops, and colour differences related to soils. They are often used as base maps for plotting
field observations and drawing soil boundaries. When viewed as stereoscopic pairs, aerial

photographs provide a three-dimensional impression of the terrain.
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Field photographs document soil profile pits, horizon arrangement, vegetation, land use,
erosion, compaction, and waterlogging. A measuring tape and colour reference should be
included when photographing soil profiles. Remote-sensing images from platforms such as
Landsat and Sentinel provide broad coverage and reveal differences in soil colour, vegetation
condition, and moisture. Drone images are increasingly useful for detailed surveys of individual
farms. Together, these images help surveyors predict soil boundaries before fieldwork, reduce

unnecessary observations, and improve soil maps and reports.

Fill in the blank: photographs taken from aircraft at scales of 1:10,000 to 1:50,000
reveal landscape patterns, drainage networks, erosion features, and colour differences that reflect
soil variability; they are used as base maps for plotting field observations and drawing soil

boundaries.
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Figure 2.3: Soil survey procedures and methods
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Pilot questions 2.3

1. List and briefly describe the six steps in conducting a soil survey.
Distinguish between the free survey method and the grid method of soil survey.
Explain the catena approach to soil survey and state why it is effective in Nigeria.

State three roles of photographs in soil survey.

A

Describe what is observed and recorded when describing a soil horizon in a profile

pit.

2.4 The Soil Survey Report
2.4.1 Components of a Soil Survey Report

A soil survey report is the main document produced after a soil survey. It presents the findings,
interpretations, and recommendations in a form that can be understood and applied by farmers,
planners, engineers, and other users. A complete report usually begins with a title page, showing
the survey title, author, date, and commissioning organisation, followed by a table of contents
and an executive summary.-The executive summary briefly presents the major findings and
recommendations for decision makers. The introduction explains the purpose, scope, study area,
previous investigations, and methods used, while the description of the survey area covers

location, climate; vegetation, geology, topography, land use, and drainage.

The main body contains detailed soil descriptions for each soil series or mapping unit, including
horizon characteristics and laboratory results. A soil map shows the spatial distribution of the
mapping.units and includes an appropriate legend and explanation of boundaries. The land
evaluation and interpretation section assesses the suitability of each soil unit for crops,
irrigation; drainage, and other uses and may assign land capability classes. The

recommendations provide practical guidance on crop choice, fertiliser use, soil conservation,
irrigation, drainage, and land management. The report ends with references and appendices,
which may contain field records, laboratory methods, raw data, photographs, and other

supporting information.
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Fill in the blank: The is the central product of a soil survey report; it shows the spatial
distribution of all soil mapping units across the survey area at an appropriate scale, with a legend

explaining each unit.

2.4.2 Writing the Soil Survey Report

A good soil survey report should follow the main principles of scientific writing. It must be clear,
accurate, relevant, and complete. Clear writing uses simple language, avoids unnecessary
technical terms, and explains specialised terms when they first appear. Accuracy requires that
every conclusion be supported by field observations and labaratory results;while any uncertainty
or limitation of the survey should be stated. Relevance means that the report should meet the
needs of its intended users. For example, a report prepared for farmers should emphasise crop
suitability and practical management recommendations rather than detailed soil theory.

Completeness requires all essential sections.of the report to be included.

Before writing, the author should prepare a detailed outline. The methods and results sections are
usually written first because they are based directly on field and laboratory data. Tables, maps,
and figures should be used to present information clearly and concisely, and each should have an
appropriate title or-.caption and be referred to in the text. The soil map must be clear, accurately
georeferenced, andsupported by a complete legend. A qualified colleague should review the
report before submission. In Nigeria, soil survey reports prepared for land documentation or
agricultural development projects should also follow the format required by the relevant state
ministry or federal agency.

Fill in the blank: A well-written soil survey report must be clear, accurate, (focused on
information useful to the intended audience), and complete (containing all required components

including the soil map, descriptions, interpretations, and recommendations).
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2.4.3 Applying Soil Survey Results to Farmstead Planning

Soil survey findings become useful when they guide practical farmstead decisions. Soil
suitability and land capability information help determine where different crops and enterprises
should be located. Deep, fertile, and well-drained soils are suitable for demanding crops such as
vegetables and maize, while shallow or less fertile soils may be assigned to cassava, sorghum,
pasture, or tree crops. Waterlogged areas may be better used for fish ponds or irrigated rice.
Engineering properties such as bearing capacity, permeability, and depth to bedrock also help
identify suitable locations for buildings, roads, and storage structures. Firm, well-drained soils

are preferred, while soft or poorly drained areas should be avoided for heavy foundations.

Soil survey data also support drainage, irrigation, fertilisation, and conservation planning.
Drainage class and permeability indicate where open drains or subsurface pipes are required. Soil
texture, infiltration rate, and water-holding capacity help determine the most suitable irrigation
method and schedule. Laboratory results such as pH, organic carbon, nutrient levels, and cation
exchange capacity provide the basis for fertiliser and lime recommendations. Erosion-risk
information identifies areas that require measures such as contour ridging, terracing, cover crops,
mulching, or windbreaks. In this way, soil survey results connect scientific soil assessment

directly with efficient and sustainable farm management.

Fill in the blank: Soil class and permeability data from the survey report determine
whether natural drainage is adequate, where artificial drainage is needed, and how deeply and

closely drains'should be spaced on the farm.
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Figure 2.4: Soil survey report and its application to farmstead planning

Pilot questions 2.4

o =N

different areas

e

farmstead.

List the ten components of a complete soil survey report.
Explain four principles of good scientific writing for a soil survey report.

Explain how the soil suitability table from a survey report is used to allocate crops to

of a farm.

Describe how soil drainage class and permeability data are used in drainage design for a

10. Explain how laboratory data from a soil survey is used to develop fertiliser and lime

recommendations.
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Series Summary

This Series covered the principles and applications of land and soil surveying in farmstead
planning. Land surveying involves measuring and mapping points on the earth’s surface to
determine farm area, establish legal boundaries, map topography, prepare planning maps, and
support Certificate of Occupancy applications. Major types include cadastral surveys for
boundaries, topographic surveys for contours and surface features, engineering surveys for
construction, hydrographic surveys for water bodies, aerial or remote-sensing surveys for large
areas, and control surveys for establishing permanent reference points. Important principles
include working from the whole to the part, maintaining accuracy and consistency, checking
measurements independently, and relating observations to fixed-benchmarks. Soil surveying
involves examining, describing, classifying, and mapping soils to.identify their distribution,
agricultural potential, limitations, and suitability for different land uses. Survey intensity ranges
from reconnaissance and semi-detailed surveys for large areas.to detailed and very detailed
surveys for individual farms and experimental plots, while engineering soil surveys assess

properties needed for construction.

A soil survey follows six main stages: pre-field preparation, field reconnaissance, systematic
observation using profile pits-oraugers, laboratory analysis, data interpretation and mapping, and
report writing. Field methods include free survey, grid sampling, transects, catena studies, and
auger boring, while aerial photographs, field photographs, satellite images, and drones support
soil identification and boundary mapping. A complete soil survey report contains a title page,
table of contents, executive summary, introduction, description of the survey area, soil
descriptions, soil maps,dand evaluation, recommendations, references, and appendices. It should
be clear, accurate, relevant, and complete. The findings guide crop and enterprise allocation,
building and road siting, drainage and irrigation design, fertiliser and lime recommendations, and

soil-conservation measures. By completing this Series, students should achieve SLOs 2.1-2.4.
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Glossary of Terms

-

Aerial photograph: a photograph of the ground taken from an aircraft; used in soil
survey as a base map for plotting field observations and interpreting landscape patterns

and soil variability.

Auger boring: a method of sampling soil to depths of 1-3 m using a hand or power auger
without digging a full profile pit; faster and cheaper than pit excavation; used for

preliminary surveys and boundary checking.

Cadastral survey: a survey that establishes and records the legal boundaries of land
parcels; the most important type for farmstead documentation and Certificate of

Occupancy applications.

Catena: the sequence of soils from hilltop through mid-slope to valley bottom; soils
change systematically with landscape position; the catena concept is the basis of the

catena survey method.

Cation Exchange Capacity (CEC): the total capacity of a soil to hold exchangeable
cations (nutrients); higher CEC soils can hold more nutrients and are generally more

fertile; measured in cmol/kg.

Control survey: a survey that establishes a network of precise reference points
(benchmarks) to which all other surveys in an area are referenced; ensures consistency

between adjacent survey maps.

Detailed soil survey: a soil survey with observation density of 1 per 1-10 ha and map
scale of 1:5,000 to 1:25,000; the most useful type for individual farm and farmstead

planning.

Engineering soil survey: a soil survey focused on the engineering properties of soils
(bearing capacity, permeability, shrink-swell potential) needed for designing roads,

buildings, dams, and drainage structures.
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-

Free survey method: a soil survey method in which observations are made wherever the
surveyor judges them to be most informative, without a fixed grid; flexible; most suited

to experienced surveyors.

Grid method: a soil survey method in which observation points are placed on a regular
grid across the survey area; provides uniform coverage; statistically robust; suited to

detailed surveys.

Land capability class: a grouping of soils (Class I to VIII in the USDA system) based on
their limitations for sustained agricultural use; used in soil survey reports for land use

planning.

Land survey: the science and art of determining the relative positions of points on the
earth's surface and representing them on maps or plans; establishes farm boundaries, area,

and topography.

Munsell colour chart: a standardised chart used to measure and record soil colour in the
field by comparing soil samples to printed colour chips; colour is described by hue, value,

and chroma.

Profile pit: an excavation (typically 1.5-2 m deep) dug to expose the complete sequence

of soil horizons for description and sampling during a soil survey.

Reconnaissance soil survey: a rapid, small-scale survey (1 observation per 100-500 ha;
map scale 1:100,000 to,1:1,000,000) used for regional land use planning and identifying

areas for detailed investigation.

Soil horizon: a layer of soil that is broadly parallel to the surface and differs from

adjacent layers in colour, texture, structure, chemistry, or biological activity; designated

by letters (O, A, E, B, C, R).

Soil mapping unit: a defined area on a soil map that contains one or more soil series in a

predictable pattern; the basic unit of a soil survey map.

Soil survey: the systematic examination, description, classification, and mapping of soils

in an area to assess their agricultural potential and guide land use planning.
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e Soil survey report: the written document presenting the findings of a soil survey,
including soil descriptions, soil map, land evaluation, and recommendations for land use

and management.

o Topographic survey: a survey that measures and maps the natural and man-made
features of the land surface including contour lines, hills, streams, vegetation, and

buildings; essential for drainage design and building siting.

e Transect method: a soil survey method in which observations are made along parallel
lines crossing the main landscape units; efficient for elongated areas and for

understanding soil-landscape relationships.
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Concept Check Questions [Series 2]
Objective Questions

1. Land is the science and art of measuring and mapping the relative positions of
points on the earth's surface; it establishes boundaries, area, and topography for farmstead
planning. (Linked to SLO 2.1)

2. survey establishes and records the legal boundaries of land parcels; it is the
most important survey type for preparing a Certificate of Occupancy in Nigeria. (Linked
to SLO 2.1)

3. Soil survey is the systematic examination, description, classification, and of
soils; it produces a soil map and report used to guide land use planning. (Linked to SLO
2.2)

4, soil survey (1 observation per 1-10 ha; seale 1:5,000-25,000) is the most useful
type for planning individual farmsteads-and irrigation systems. (Linked to SLO 2.2)

5. The soil is the central product of a soil survey report; it shows the spatial
distribution of all soil mapping units across the survey area with a legend. (Linked to

SLO 2.4)
Short-Answer Questions

1. State four purposes of land survey in farmstead planning. (Linked to SLO 2.1)

2. Name five kinds of soil'survey and state the observation density of each. (Linked to SLO
2.2)

3./ List the six steps in conducting a soil survey. (Linked to SLO 2.3)

4. State three roles of photographs in soil survey. (Linked to SLO 2.3)

S. Name five applications of soil survey results to farmstead planning decisions. (Linked to

SLO 2.4)
Long-Answer Questions

1. Define land survey, describe its types and principles, and explain its importance in

farmstead planning. (Linked to SLO 2.1)
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2. Define soil survey, describe its objectives and kinds, and identify five users of soil survey
data. (Linked to SLO 2.2)

3. Describe the six steps and four methods of soil survey, explain the role of photographs,
and describe the components and applications of the soil survey report. (Linked to SLOs
2.3,2.4)
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Answers to Concept Check Questions [Series 2]

Objective Questions

A o

Survey.
Cadastral.
Mapping.
Detailed.
Map.

Short-Answer Questions

1.

Determine total farm area; establish and document boundaty positions; measure

topography (slopes and drainage patterns); prepare base map for planning; provide survey

plan for C of O application.

Reconnaissance (1 per 100-500 ha); semi-detailed (1 per 10-100 ha); detailed (1 per 1-10

ha); very detailed (1 per 0.1-1 ha); engineering (varies; focuses on soil engineering

properties).

(1) Pre-field preparation; (2) Field reconnaissance; (3) Systematic field observation

(pits and auger borings); (4) Laboratory analysis; (5) Data synthesis and mapping;
(6) Report writing.

Aerial photegraphs serve as base maps for plotting observations and drawing soil

boundaries; field photographs document soil profiles and landscape features; remote

sensing/satellite imagery provides synoptic coverage for interpreting soil variability over

large areas.

Crop/enterprise allocation (soil suitability table); building and road siting (engineering

data); drainage design (drainage class and permeability); irrigation planning (texture and

water-holding capacity); fertilisation and liming (pH and nutrient data).

Long-Answer Questions

1.

-

Land survey is the science and art of measuring and mapping the relative positions of

points on the earth's surface. Types: cadastral (boundary documentation; C of O),
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topographic (contours and features; drainage design), engineering (construction),
hydrographic (water bodies; fish ponds), aerial/remote sensing (large area

reconnaissance), control (reference framework). Principles: whole to part (framework

before detail; prevents error accumulation), consistency and accuracy (detect and correct

errors), independent check (verify all measurements), reference to fixed points
(permanent benchmarks ensure reproducibility). Importance: provides accurate base map;
determines true farm area; reveals topographic features for building siting; documents
legal boundaries; statutory requirement for C of O under Land Use Act 1978.

Soil survey is the systematic examination, description, classification, and mapping of

soils in an area. Objectives: determine soil types and distribution; assess agricultural

potential; identify soil limitations (shallow depth, poor drainage, acidity); guide land

allocation (match crops to soil capability); provide baseline data for monitoring. Kinds:

reconnaissance (1 per 100-500 ha; regional planning); semi-detailed (1 per 10-100 ha;

project planning); detailed (1 per 1-10 ha; individual farm planning; most useful for

farmstead planning); very detailed (1 per 0.1-1 ha; experimental plots; precision
agriculture); engineering (soil engineering properties; roads, buildings, dams). Users:
farmers/farm managers (crop selection, fertilisation, drainage); agricultural planners (land
development, resettlement); engineers (road and building foundations, dams);
government agencies (policy, land use regulation); research institutions (agronomy, soil
fertility monitoring).

Six steps: (1) Pre-field preparation (base maps, existing data, sampling design). (2) Field
reconnaissance (landscape and catena identification). (3) Systematic field observation

(profile pits 1.5-2.m deep; auger borings; horizon descriptions: colour, texture, structure,

pH, drainage class). (4) Laboratory analysis (texture, pH, organic carbon, nutrients,

CECQ). (5) Data synthesis and mapping (define mapping units; draw boundaries; field

check). (6) Report writing (maps, descriptions, interpretations, recommendations). Four

methods: free survey (flexible; experienced surveyors; reconnaissance), grid (uniform

coverage; detailed surveys), transect (parallel lines; elongated areas; soil-landscape

relationships), catena (topographic sequence; hilltop to valley bottom; effective in

Nigerian savanna and forest zones). Photographs: aerial (base maps; landscape

interpretation; scale 1:10,000-50,000), field (document soil profiles and landscape),
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remote sensing (satellite/drone; synoptic coverage). Report components: title page, table
of contents, executive summary, introduction, survey area description, soil descriptions,
soil map (central product), land evaluation, recommendations, references/appendices.
Applications: crop allocation (soil suitability table); building/road siting (engineering
data); drainage design (drainage class and permeability); irrigation planning (texture and
water-holding capacity); fertilisation/liming (pH and nutrient data); soil conservation

(erosion risk).

Answers to Pilot Questions [Series 2]

Part 2.1

1.

-

Land survey is the science and art of determining the relative positions of points on,
above, or below the surface of the earth and representing them accurately on a map or
plan. Four purposes in farmstead planning: (1) determines the total area of the farm for
production planning and enterprise allocation; (2) establishes and documents exact
boundary positions to prevent encroachment and support legal documentation; (3)
measures the topography (slope, elevation, drainage patterns) that determines building
siting and drainage design; (4) prepares the base map on which the farmstead layout and
infrastructure are planned.

Six types: (1) Cadastral survey (establishes and records legal boundaries of land parcels;
used for C of O applications and boundary disputes). (2) Topographic survey (measures
contours, features, and drainage; used for building siting and drainage design). (3)
Engineering survey (guides construction of roads, buildings, and irrigation canals). (4)
Hydrographic survey (maps water bodies and their beds; used for fish pond siting and
irrigation planning). (5) Aerial/remote sensing survey (large-area photography or satellite
imagery; used for reconnaissance and regional planning). (6) Control survey (establishes
precise reference benchmarks; ensures all other surveys are consistent and can be joined).
The principle of working from the whole to the part requires that the surveyor first
establishes a precise overall control framework (a network of accurately measured
reference points covering the entire survey area) before measuring the finer details within

each section. This approach prevents small local measurement errors from accumulating
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as the survey progresses; if the framework is established first, each detailed measurement
is tied to it and any errors remain local rather than propagating across the whole map.

Four reasons: (1) Provides the accurate base map without which no reliable farmstead

plan can be prepared. (2) Determines the true area of the farm, which is essential for

calculating fertiliser rates, seed quantities, and production targets. (3) Reveals the

topographic features (slopes, drainage patterns, low-lying areas) that determine where

buildings, roads, and drainage channels should be placed. (4) Documents the legal

boundaries of the farm permanently, providing evidence for resolving future boundary

disputes and supporting C of O applications.
Cadastral survey establishes and records the legal boundaries of land parcels; its primary

output is a survey plan showing boundary lines, corner points, and dimensions of the

parcel; it provides the legal evidence of ownership or occupancy rights and is the basis

for Certificate of Occupancy applications; it does not show the shape of the terrain.
Topographic survey measures and maps the natural and man-made features of the land

surface (contour lines, hills, depressions, streams, vegetation, roads, and buildings); its

primary output is a topographic map showing the relief and surface features of the land; it

is used for drainage design, road routing, and building siting; it does not establish legal

boundaries.

Part 2.2

1.

-

Soil survey is the systematic examination, description, classification, and mapping of
soils in an area. Five objectives: (1) determine the types and spatial distribution of soils
across the farm; (2) assess the agricultural potential of each soil type (suitability for
crops, irrigation, drainage); (3) identify soil limitations (shallow depth, poor drainage,
acidity, stoniness) that restrict certain uses; (4) guide the allocation of land to the most
suitable use by matching crops and enterprises to soil capability; (5) provide baseline data
for future monitoring of soil health, productivity, and the effects of management changes.
Reconnaissance survey: very small observation density (1 per 100-500 ha); map scale
1:100,000 to 1:1,000,000; used for regional land use planning and identifying areas for
more detailed investigation. Detailed soil survey: moderate-to-high observation density (1

per 1-10 ha); map scale 1:5,000 to 1:25,000; used for planning individual farmsteads,
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irrigation systems, and agricultural development projects; the two surveys differ in the
intensity of field sampling and the scale and detail of the resulting soil map; the
reconnaissance survey gives a broad overview while the detailed survey provides
specific, site-level information sufficient for practical planning decisions.

3. Five users and how they use soil survey data: (1) Farmers and farm managers (select
crops suited to each soil type; plan fertilisation programmes; design drainage systems;
make irrigation decisions). (2) Agricultural planners (identify areas suitable for
intensification or irrigation development; design technology recommendations for
different soil types). (3) Engineers and construction professionals (use soil engineering
data for designing roads, foundations, dams, and drainage structures). (4) Government
agencies and policy makers (use regional soil maps for planning agricultural development
programmes and designating protected areas). (5) Research institutions (use soil surveys
as baseline for agronomic research, soil fertility studies, and environmental monitoring).

4. Detailed soil survey (1 observation per 1-10 ha; map scale 1:5,000-25,000) is most
appropriate for Nigerian farmstead planning because: it provides sufficient spatial
resolution to identify and map all the main soil types within a typical farm parcel; its map
scale is large enough to show the boundaries between soil types clearly and to allow
accurate overlay with the farmstead layout plan; it generates site-specific data on soil
fertility, drainage, and engineering properties that are directly applicable to crop
allocation,drainage design, and building siting decisions on the farm; and it is achievable
within reasonable time and cost limits for a commercial or institutional farm in Nigeria.

5. The engineering soil survey focuses on the geotechnical and engineering properties of
soils rather than their agronomic properties. In farmstead planning it is used to: assess the
bearing capacity of soil for designing the foundations of farm buildings, machinery sheds,
and processing facilities; evaluate soil permeability for designing septic systems and
subsurface drainage; assess shrink-swell potential (expansive clay soils can crack
foundations and damage roads); determine the suitability of local soil as construction
material for earth dams, pond bunds, and compacted roads; and locate subsoil layers

(hardpan, rock) that may affect drainage design or excavation for fish ponds.
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Part2.3

-

Six steps: (1) Pre-field preparation: assemble existing information (geological maps,
aerial photographs, previous reports), prepare base maps, design the sampling strategy
(survey type, observation density, traversing pattern). (2) Field reconnaissance: walk over
the area to gain a general impression of soils, vegetation, topography, and drainage;
identify main landscape units and catenas. (3) Systematic field observation: dig profile
pits (1.5-2 m deep) or use augers at planned points; describe each soil horizon (colour,
texture, structure, consistence, mottling, roots, pH, drainage class); collect samples for
laboratory analysis. (4) Laboratory analysis: test samples for particle size, pH, organic
carbon, available nutrients, CEC, salinity, and other properties. (5) Data synthesis and
mapping: combine observations and lab data to define soilmapping units; draw
boundaries on the base map; check and correct boundaries in the field. (6) Report writing:
present findings as a soil survey report with maps, tables, soil descriptions, land
evaluation, and recommendations.

Free survey method: the surveyor makes observations wherever they judge most
informative for understanding the soil pattern, without following a fixed grid or transect;
it is flexible and efficient for experienced surveyors who can recognise soil-landscape
patterns; it is best suited to reconnaissance surveys where overall understanding is more
important than statistical precision. Grid method: observation points are placed on a
regular grid across the survey area; every part of the survey area receives uniform
coverage; the method is statistically rigorous and allows objective estimation of map
accuracy; itis best suited to detailed and very detailed surveys where precise spatial
information is needed for farm planning decisions.

The catena approach observes soils along the topographic sequence from hilltop through
upper slope, middle slope, lower slope, and valley bottom (the catena). It is based on the
principle that soil type changes systematically and predictably with landscape position
because topography controls drainage, erosion/deposition, and the movement of water
and dissolved nutrients through the soil. It is effective in Nigeria because in the Nigerian
savanna and forest zones, soil-landscape patterns are strongly controlled by topography:

well-drained, coarser-textured soils typically occupy upper slopes; clayey, imperfectly
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drained soils occur on lower slopes; and waterlogged hydromorphic soils fill the valley
bottoms; mapping these catena positions allows the surveyor to predict soil boundaries
efficiently.

Three roles: (1) Aerial photographs serve as base maps for plotting field observations and
drawing soil boundaries; they also reveal landscape patterns, drainage networks, erosion
features, land use, and colour differences in the soil surface that reflect underlying soil
variability, reducing the number of field observations needed. (2) Field photographs
document soil profiles (full profile pit showing all horizons with measuring tape and
Munsell chart), landscape features, land use patterns, and soil problems (erosion,
compaction, waterlogging); they provide visual evidence that supplements written
descriptions in the survey report. (3) Remote sensing imagery (satellite images, drone
footage) provides synoptic coverage of large areas, revealing multispectral differences in
surface soil colour, vegetation vigour, and moisture that reflect soil variability; it is used
for initial reconnaissance and for guiding the location of field observations.

In a soil horizon description the following are observed and recorded on a standard field
description form: (1) Horizon designation (O, A, E, B, C, or R layer; with suffixes for
specific properties). (2) Depth (upper and lower boundary of the horizon in cm from the
surface). (3) Colour (Munsell hue, value; and chroma; measured in both moist and dry
conditions; distinctness of mottles if present). (4) Texture (by feel: sand, loamy sand,
sandy loam, loam, clay loam, clay; or confirmed by laboratory particle size analysis). (5)
Structure (type: granular, blocky, prismatic, platy, massive; size: fine/medium/coarse;
grade: weak/moderate/strong). (6) Consistence (dry: loose/soft/hard/very hard; moist:
friable/firm/very firm; wet: stickiness and plasticity). (7) Root distribution (abundance,
size, and orientation of roots). (8) pH (measured with indicator paper or field pH meter).
(9) Drainage class (well-drained, moderately well-drained, imperfectly drained, poorly
drained, very poorly drained based on mottling and horizon characteristics). (10)

Boundary to next horizon (depth, distinctness, and topography of the boundary).
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Part 2.4

1.

-

Ten components: (1) Title page. (2) Table of contents. (3) Executive summary (overview
of findings and recommendations). (4) Introduction (purpose, scope, previous studies,
methods). (5) Description of survey area (location, climate, vegetation, geology,
topography, land use history). (6) Soil descriptions (detailed horizon-by-horizon
descriptions of each soil series; laboratory data tables). (7) Soil map (central product;
spatial distribution of all soil mapping units; legend). (8) Land evaluation and
interpretation (suitability table; limitations table; land capability class for each.unit). (9)
Recommendations (specific guidance on crop selection, fertilisation, drainage, irrigation,
and conservation for each soil unit). (10) References and appendices (bibliography, field
data sheets, laboratory methods, additional photographs).

Four principles: (1) Clarity (use plain language accessible to both technical and non-
technical readers; define all technical terms on first use; avoid unnecessary jargon). (2)
Accuracy (all data and interpretations must be supported by field observations and
laboratory analyses; state all uncertainties and limitations of the survey). (3) Relevance
(focus on information useful to the intended audience; a report for a smallholder farmer
should emphasise practical crop and management recommendations rather than
pedological theory). (4) Completeness (all ten components must be present; omitting key
components such as the soil map or recommendations reduces the practical utility of the
report).

The soil-suitability table in the survey report lists each soil mapping unit identified on the
farm and rates its suitability for different crops and enterprises (e.g. highly suitable,
moderately suitable, marginally suitable, not suitable) based on the soil's texture, depth,
drainage class, fertility, and pH. The farm planner overlays the soil map with the
farmstead layout plan and assigns each field or block to the crop or enterprise for which
that soil is rated highly suitable: deep, well-drained, fertile soils receive high-value,
demanding crops (vegetables, irrigated maize); moderately suitable areas receive less
demanding crops (cassava, cowpea); marginally suitable areas are assigned to permanent
pasture or tree crops; not suitable areas (waterlogged, very shallow, or steeply eroded) are

reserved for fish ponds, conservation, or waste management.
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-

Soil drainage class (well-drained, imperfectly drained, poorly drained) from the soil
description tells the planner which areas will become waterlogged without drainage
intervention. Soil permeability (the rate at which water moves through the soil)
determines how quickly water drains away and therefore the spacing and depth of
artificial drains needed: highly permeable sandy soils drain rapidly and need widely
spaced, shallow drains; low permeability clay soils hold water and need closely spaced,
deeper drains. These two pieces of data are combined with rainfall data to calculate the
drain spacing and depth using standard drainage design equations, allowing the farmstead
planner to specify the layout of open channels or subsurface pipe drains needed to
maintain the root zone at a suitable moisture level for crops.

Laboratory analysis of soil samples collected during the survey provides: pH
measurement (if soil pH is below 5.5, lime is needed to raise it to the range of 6.0-6.5
suitable for most Nigerian food crops; the lime requirement iscalculated from the buffer
pH or exchangeable acidity); organic carbon (low values indicate the need for organic
matter additions from compost, manure, or green manures); available nitrogen (P, K
levels (compared against critical thresholds to determine whether nitrogen, phosphorus,
or potassium fertiliser is needed and at what rate); cation exchange capacity (high CEC
soils need more fertiliser per application but retain it better; low CEC sandy soils need
split applications). These data are combined with crop requirement tables to develop a

specific fertiliser and liming recommendation for each soil type on the farm.
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o Figure 2.3: Soil survey procedures and methods Attribution: Al generated. Suggested
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Series 3: Techniques and Tools in Land

Surveying

Part 3.1: Basic Surveying Techniques
o Sub Part 3.1.1: Chain surveying
o Sub Part 3.1.2: Plane table surveying

o Sub Part 3.1.3: Levelling

Part 3.2: Instruments and Equipment for Land Surveying
o Sub Part 3.2.1: Linear measurement instruments
o Sub Part 3.2.2: Angular measurément instruments

o Sub Part 3.2.3: Modern surveying instruments

Part 3.3: Area Measurement and Calculation

o Sub Part 3.3(1: Methods of determining farm area
o Sub Part 3.3.2: Calculation of area from field measurements

o /Sub Part 3.3.3: Area determination by GPS and GIS

Part 3.4: Problems and Prospects of Land Surveying in Nigeria

o Sub Part 3.4.1: Problems facing land surveying in Nigeria
o Sub Part 3.4.2: Prospects and improvements in land surveying

o Sub Part 3.4.3: Role of land surveying in agricultural development
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Introduction

Knowing what to survey is only half of the surveyor's task; knowing how to survey it, with the
right techniques and instruments, is equally important. Land surveying techniques range from
traditional methods using chains and measuring tapes to modern electronic methods using GPS
receivers and total stations. Each technique has its strengths, limitations, and most appropriate

applications, and a competent farmstead planner must understand them all.

This Series examines the principal surveying techniques (chain surveying, plane table surveying,
and levelling), the instruments used for linear and angular measurement, modern electronic
surveying tools, methods for calculating farm area, and the practical problems and promising
prospects of land surveying in Nigeria. These skills build directly on the survey principles

introduced in Series 2 and support the farm layout and management topics in Series 4 and 5.

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

e SLO 3.1 describe the principles and procedures of chain surveying, plane table
surveying, and levelling (Linked to Part 3.1),

e SLO 3.2 identify and describe the instruments used for linear measurement, angular
measurement, and modern electronic surveying (Linked to Part 3.2),

e SLO 3.3 describe the methods of determining and calculating farm area, including the
use of GPS and GIS (Linked to Part 3.3), and

e SLO 3.4 identify the problems facing land surveying in Nigeria and describe the

prospects and role of surveying in agricultural development (Linked to Part 3.4).
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3.1 Basic Surveying Techniques
3.1.1 Chain Surveying

Chain surveying is a simple surveying method in which only linear distances are measured. The
survey area is divided into a network of well-conditioned triangles because a triangle is
completely determined when the lengths of its three sides are known. Main survey lines form the
basic framework, while check lines are used to confirm the accuracy of the triangles. Ground

features are located by measuring perpendicular or oblique offsets from the nearest survey line.

The main equipment includes a chain or measuring tape, ranging rods for marking and aligning
survey lines, arrows for marking measured lengths, an offset:staff or cross-staff for setting out
offsets, and a field book for recording measurements. Chain'surveying is suitable for small, fairly
level, and open areas with simple boundaries, such as school farms-and individual farm plots. It
is inexpensive but becomes difficult in.steep, obstructed, or heavily vegetated terrain.

Fill in the blank: Chain surveying measures only (not angles) and uses a network of
triangles to map the ground; it is the simplest and most affordable surveying technique, suitable
for small open farm areas and school farm boundary mapping.

3.1.2 Plane Table Surveying

Plane table surveying is a graphical method in which field observations and map plotting are
carried out at the same time. A drawing board is mounted on a tripod, centred and levelled over a
survey station, while an alidade is used to sight objects and draw their directions on the paper.

The major methods are radiation, intersection, traversing, and resection.

Its main advantage is that errors and omitted details can be detected and corrected immediately
in the field. It is also relatively fast and requires little numerical computation. However, its

accuracy depends greatly on the skill of the operator, and fieldwork may be affected by wind,
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rain, poor visibility, and movement of the drawing sheet. It is useful for reconnaissance surveys

and preliminary farmstead sketch maps.

Fill in the blank: Plane table surveying is a method in which the map is drawn directly
in the field during observations; it uses a drawing board on a tripod and an alidade to plot the

directions and distances to observed points.

3.1.3 Levelling

Levelling is the process of determining the elevations of points-or.the differences in height
between them relative to a known or assumed datum. A level instrument provides a horizontal
line of sight, while readings are taken on a graduated levelling staff. Backsight, intermediate-

sight, and foresight readings are used to calculate the reduced levels of successive points.

Common forms include differential levelling for transferring elevations, profile levelling along
roads or drains, cross-section levelling for earthwork calculations, and contour levelling for
preparing topographic maps. Dumpy, automatic, and digital levels may be used. Levelling is
essential in farmstead planning for determining slopes, directing drainage, designing irrigation

channels, routing roads, and locating buildings above flood-prone areas.

Fill in the blank: surveying determines the difference in elevation between points on
the ground; it/produces the topographic data (contour lines) that guides drainage design, road

routing, buildingsiting, and irrigation planning in farmstead development.
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PANEL 1: CHAIN SURVEYING & FIELD BOOK
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PANEL 2: PLANE TABLE SURVEYING METHODS
1 RADIATION METHOD

INTERSECTION METHOD

Locates an inaccessible point by
intersecting X (e.g., distant tower).

Locates points by drawing rays along a
sighted line of sight to each point from
a single instrument station.

Locates an inaccessible point by
intersecting two or more rays drawn
from different instrument stations.

Foresight (FS!
Backsight ()  -¢vel Instrument resight (FS)
""" A ey Staff B
Staff A Line of collimation
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=
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PANEL 3: DIFFERENTIAL LEVELLING (RISE & FALL METHOD)

CALCULATION TABLE (RISE & FALL METHOD)

statn | BS | 1s | Fs | Rse F(i;' ,zflsz;ﬂ) Remarks
StnBM | 1.250 o 100.000 | Bench Mark
1 1.850 = 0.600 | 99.400 |Turning Point
2 0.950 | 1.450 0.500 | 98.900
-0.6 = -0.6

ARITHMETICAL CHECK: > BS - > FS = ) Rise — ) Fall = Last RL - First RL

Figure 3.1: Basic surveying techniques

Pilot questions 3.1

Explain the principle of chain surveying and state what equipment is used.

Define levelling and explain why it is important in farmstead planning.

6
7. State three advantages and two limitations of plane table surveying.
8
9

Distinguish.between profile levelling and contour surveying.

10. Name three types of level instrument and state one advantage of each.

3.2 Insteuments and Equipment for Land Surveying

3.2.1 Linear measurement instruments

Linear measurement is the measurement of distances along the ground or in space. The main

instruments used for linear measurement in land surveying are: surveyor's chain (Gunter's chain:

20 m long with 100 links; each link = 0.2 m; the traditional unit; still used in Nigeria for farm

o
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boundary measurement; durable but heavy and liable to kinking); steel measuring tape (30 m, 50
m, or 100 m long; lighter and more accurate than a chain; must be kept taut and corrected for
temperature expansion, tension, and sag if used for precise work); linen or fibreglass tape (less
accurate than steel; suitable for short offsets and setting out garden beds); and odometer or
measuring wheel (a wheel of known circumference rolled along the ground; counts revolutions
to give distance; suitable for measuring road lengths and paths quickly but less accurate on.rough

terrain).

Indirect methods of distance measurement that do not require physical measurement of the full
distance include: stadia tacheometry (using a theodolite or level to read stadia hairs.on a levelling
staff; distance calculated from the staff intercept and a constant; accuracy about 1:300 to 1:500);
electronic distance measurement (EDM; uses infrared or laser pulses reflected by a prism to
measure distances electronically to millimetre accuracy; builtinto total stations; most common
for precise survey work today); and GPS (satellite<based; measures distances by timing radio
signals from satellites; accuracy from 1-5 m for standard GPS to 1-2 cm for differential GPS and
RTK-GPS). The choice of distance measurement method depends on the accuracy required, the

terrain, and the instruments available:

Fill in the blank: Gunter's chain is 20'm long with 100 links (each link = 0.2 m); it is
the traditional instrument for farm boundary measurement in Nigeria; it is durable but heavy and

liable to kinking compared to a steel tape.

3.2.2 Angular measurement instruments

Angular measurement instruments measure horizontal and vertical angles between survey lines,
enabling the direction and gradient of each line to be determined. The prismatic compass: a
hand-held compass that measures magnetic bearings (horizontal angles measured clockwise from
magnetic north); the prism allows simultaneous sighting and reading; accuracy approximately
0.5-1 degree; suitable for reconnaissance surveys, traverse surveys of low accuracy, and
orientation of aerial photographs; affected by local magnetic anomalies and nearby metal objects.
The surveyor's compass: a compass mounted on a tripod; measures magnetic bearings; more
1
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accurate than the prismatic compass; used for compass traverses in reconnaissance and

exploratory surveys.

The theodolite: the most important angular measurement instrument in professional land
surveying; measures both horizontal and vertical angles to a precision of 1 second of arc (in'a 1-
second theodolite) or 20 seconds of arc (in a 20-second theodolite); the horizontal circle
measures direction; the vertical circle measures the angle of elevation or depression; optical
theodolites read angles using a micrometer microscope; electronic (digital) theodolites display
angles digitally. The total station: a combined electronic theodolite and EDM instrument that
measures horizontal and vertical angles and distances simultaneously; calculates coordinates,
horizontal distances, and heights automatically; stores data electronically; the most versatile and
widely used survey instrument today; essential for cadastral surveys, engineering surveys, and

detailed topographic surveys in Nigeria.

Fill in the blank: The is a combined electronic theodolite and EDM instrument that
measures angles and distances simultaneously, calculates coordinates automatically, and stores
data electronically; it is the most versatile survey instrument used for cadastral and detailed

topographic surveys in Nigeria.

3.2.3 Modern surveying instruments

Modern electronic and satellite-based surveying instruments have transformed the speed,
accuracy;and accessibility of land surveying. GPS (Global Positioning System): a satellite-based
navigation system that provides the three-dimensional position (latitude, longitude, and
elevation) of a GPS receiver anywhere on earth; standard (single-receiver) GPS accuracy is 3-5
m_horizontally; differential GPS (DGPS) uses a fixed base station to correct errors and achieves
0.1-1 m accuracy; RTK-GPS (Real-Time Kinematic GPS) achieves 1-2 cm horizontal accuracy
in real time and is now the standard for cadastral surveys in Nigeria; GNSS receivers (which use
multiple satellite systems: GPS, GLONASS, Galileo, BeiDou) provide even greater accuracy and
reliability.
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GIS (Geographic Information System): software that captures, stores, analyses, manages, and
presents spatial data; farm maps produced by GPS or total station survey can be imported into
GIS software (ArcGIS, QGIS) and combined with satellite imagery, soil maps, and other spatial
data layers to produce integrated farm management maps; GIS can calculate areas, distances, and
volumes automatically; it allows the farmstead planner to overlay the surveyed base map with
soil capability data, drainage design, and proposed building positions to produce the final
farmstead plan. Drone surveying (UAV: Unmanned Aerial Vehicle): drones equipped with
cameras and GPS produce high-resolution aerial photographs that can be processed using
photogrammetry software (DroneDeploy, Pix4D) to generate georeferenced orthomosaic maps
and digital elevation models (DEMs) of farm areas; drone surveys are increasingly accessible

and affordable for Nigerian farm planning.

Fill in the blank: RTK- achieves 1-2 cm horizontal accuracy.in real time and is now the
standard satellite-based positioning method for cadastral surveys and farmstead boundary

documentation in Nigeria.
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Figure 3.2: Surveying instruments for land and farmstead measurement
Pilot questions 3:2

1. Name four instruments for linear distance measurement and state the accuracy of each.

2. Distinguish between a prismatic compass and a theodolite.

3. Describe a total station and explain why it is now the standard survey instrument for
detailed surveys in Nigeria.

4. Explain what RTK-GPS is and state its accuracy.

5. Explain how GIS is used in farmstead planning.
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3.3 Area Measurement and Calculation
3.3.1 Methods of determining farm area

The area of a farm or land parcel can be determined by several methods, ranging from simple
graphical methods to precise electronic computation. Counting squares (grid method): a
transparent grid of squares of known size is placed over a map of the farm and the number of
squares falling within the boundary is counted; partial squares are estimated; the total count
multiplied by the area of one square gives the total farm area; quick and simple but not very
accurate. Geometric method: the boundary of the farm is divided into simple geometric shapes
(triangles, rectangles, trapezoids) and the area of each shape is calculated from measured
dimensions; the total farm area is the sum of all the shape areas; accuracy depends on how well

the irregular boundary can be approximated by straight-sided shapes.

Planimeter method: a mechanical (or digital) instrument called a planimeter traces the boundary
of the farm on a map and automatically integrates the area enclosed; very efficient for irregular
shapes; accuracy depends on the scale and quality of the map. Coordinate method: if the
boundary corner points have been surveyed and their coordinates (northing and easting) are
known, the area can be calculated using the Coordinate or Trapezoidal method (summing the
cross products of the coordinates using the shoelace formula); this is the most accurate method
and the standard for professional surveys. Electronic calculation: total stations and GPS receivers
calculate and display area automatically from the surveyed boundary coordinates; GIS software

calculates area from digitised boundary polygons.

Fill in‘the blank: The method calculates farm area using the northing and easting
coordinates of all boundary corner points surveyed by total station or GPS; it is the most accurate

method and the standard for professional cadastral surveys.
3.3.2 Calculation of area from field measurements

When a farm boundary has been surveyed by chain surveying, the area can be calculated from
the field measurements using two main approaches. Mid-ordinate rule: the area of an irregular
strip between a straight survey line and a curved boundary is calculated by measuring offsets at
i
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regular intervals along the survey line; the area equals the sum of all the offsets multiplied by the
interval distance (area=d x (O1 + O2 + O3 + ... + On) where d is the interval between offsets
and O is each offset value); it gives an approximation of the true area and is acceptable for most

farm planning purposes.

Trapezoidal rule: a more accurate version of the offset method; the strip is treated as a series of
trapezoids rather than rectangles; area =d x ((O1 + On)/2 + O2 + O3 + ... + O(n<1)) where d is
the offset interval; it gives a better approximation than the mid-ordinate rule for the same number
of offsets. Simpson's rule: an even more accurate formula for irregular curves; requires.an even
number of equal intervals; area = (d/3) x (O1 + On + 4(02 + 04 + ...) + 2(03 + 05+ ...)); the
most accurate of the three offset area methods. For a rectangular or triangular farm plot,
straightforward formulae (area = length x width; area = 0.5 x base X height) are used. In Nigerian
school farm planning, the mid-ordinate rule and trapezoidal rule are the most commonly taught

and applied methods.

Fill in the blank: The rule calculates the area of an irregular strip as d x ((O1 + On)/2
+ 02 + 03 + ... + O(n-1)); it is more accurate than the mid-ordinate rule because it treats each

strip as a trapezoid rather than a rectangle.

3.3.3 Area determination by GPS and GIS

GPS (Global Positioning System) receivers have greatly simplified farm area measurement. A
GPS receiver is carried around the boundary of the farm parcel; positions are recorded at regular
intervals or at each boundary corner; the GPS software uses the recorded coordinates to calculate
the enclosed area automatically using the coordinate method. Standard hand-held GPS (accuracy
3-5 m) provides area estimates accurate to within 1-2% for farm plots above 1 ha, which is
adequate for planning purposes; RTK-GPS (accuracy 1-2 cm) provides cadastral-quality area
measurements acceptable for legal documentation. In Nigeria, GPS-based area measurement has
become the standard method for village-level land registration and FADAMA project land

documentation.
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GIS (Geographic Information System) software enables area calculation from digitised maps.
The farm boundary can be digitised (traced) on a georeferenced satellite image or drone

orthomosaic within a GIS environment (QGIS is a widely used free GIS); the GIS automatically

calculates and displays the area of the digitised polygon in hectares, square metres, or other units.

GIS also allows: overlay analysis (combining the farm area map with soil, drainage, and land use
data to produce integrated planning maps); area breakdown by enterprise (calculating the area
allocated to each crop or livestock enterprise within the farm); and change detection (comparing
current and past land use maps to assess how the farm has changed over time). QGIS is now
taught in Nigerian agricultural colleges and universities as a standard tool for farmstead planning

and land use analysis.

Fill in the blank: (Geographic Information System) software calculates the area of a
farm boundary digitised on a georeferenced satellite image or drone map; it also enables overlay

analysis, enterprise area breakdown, and change detection for farmstead planning.
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Figure 3.3: Farm area measurement methods and GPS-GIS application
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Pilot questions 3.3

1. Name five methods of determining farm area and state one advantage of each.
Explain the mid-ordinate rule for calculating the area of an irregular farm boundary.
State the trapezoidal rule formula and explain how it differs from the mid-ordinate rule.

Explain how a GPS receiver is used to measure farm area in Nigeria.

A I

Describe three uses of GIS in farmstead planning beyond area calculation.

3.4 Problems and Prospects of Land Surveying in Nigeria
3.4.1 Problems facing land surveying in Nigeria

Land surveying in Nigeria faces numerous challenges that limit its.contribution to agricultural
and national development. High cost of surveying: professional cadastral surveys are expensive
(fees, transport, instruments); many smallholder farmers cannot afford a formal survey; this
leaves the majority of Nigerian farmland without documented boundaries, making planning,
credit access, and legal protection difficult. Shortage of qualified surveyors: Nigeria has too few
registered surveyors relative to the size of the country and the demand for survey services; the
Surveyors Registration Council of Nigeria (SURCON) maintains the register of licensed
surveyors but the ruralareas are underserved; long distances to the nearest registered surveyor

delay and add cost to the survey process.

Boundary disputesand encroachment: the prevalence of customary land tenure, where
boundaries are often defined by natural features (trees, paths, streams) rather than formal survey
pillars, leads to frequent boundary disputes between neighbours, families, and communities;
encroachment onto surveyed land is common,; resolving these disputes is time-consuming and
expensive. Poor record keeping and land administration: many existing survey plans and
Certificates of Occupancy are held in paper form in state land registries that may be understaffed,
underfunded, or poorly organised; survey records are sometimes lost, damaged, or difficult to
retrieve; digitisation of land records is progressing slowly. Other problems: inadequate

maintenance of reference benchmarks and triangulation stations; insufficient training in modern
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surveying technology; vandalism of survey pillars; and the complexity of the land registration

process under the Land Use Act.

Fill in the blank: The high of professional cadastral surveys is the most significant
barrier to land documentation for Nigerian smallholder farmers; most rural farmers cannot afford

a formal survey and therefore lack documented boundaries and access to formal credit.

3.4.2 Prospects and improvements in land surveying

Despite the challenges, the prospects for land surveying in Nigeria are improving through
technology, policy, and institutional change. Affordable GPS and.smartphone technology: the
falling cost of GNSS receivers and the availability of GPS survey apps on smartphones have
made basic land measurement accessible to farmers, extension workers, and community land
officers at very low cost; programmes such as the World Bank-supported Nigeria FADAMA
project have used GPS for village-level land mapping .and registration. Drone surveying: UAV
(drone) technology enables rapid, low-cost mapping of large farm areas at very high resolution;
drone surveys are increasingly available and affordable for state governments and large
commercial farms; they can‘produce orthomosaic maps and digital elevation models that replace

expensive conventional surveys for many planning purposes.

Digital land registration systems: several Nigerian states (Lagos, Kaduna, Ogun, Rivers) have
introduced or are introducing digital land administration systems (e-Land, Land Administration
System; LADMS) that digitise survey plans, Certificates of Occupancy, and transaction records;
these systems reduce processing time, eliminate paper-based errors, and make records easier to
retrieve and protect. Open-source GIS and remote sensing: free software (QGIS, Google Earth
Engine) and freely available satellite imagery (Sentinel-2, Landsat) enable government agencies,
NGOs, and university researchers to produce detailed land use maps and land inventories without
expensive proprietary software. Community land titling programmes: initiatives by state
governments and development partners (USAID, UK Aid) to systematically register community
and family lands, issue group Certificates of Occupancy, and train community members to use
GPS for land management are expanding access to land documentation in rural Nigeria.
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Fill in the blank: (UAV) technology enables rapid, low-cost, high-resolution mapping
of farm areas; drones produce orthomosaic maps and digital elevation models that replace many

expensive conventional surveys for farmstead planning purposes.

3.4.3 Role of land surveying in agricultural development

Land surveying contributes to agricultural development in Nigeria in several.direct and indirect
ways. Enabling land documentation and security: formal surveys and Certificates of Occupancy
give farmers secure, legally recognised rights to their land; land security encourages long-term
investment in soil improvement, irrigation, tree crops, and permanent buildings; it also enables
farmers to use land as collateral to access formal credit from banks and.microfinance institutions,
financing the inputs, equipment, and infrastructure needed to increase productivity. Supporting
farmstead and irrigation scheme planning: the accurate base maps produced by land surveys are
the essential foundation for the design of farm layouts, irrigation canals, drainage systems, access
roads, and building positions; without a proper topographic survey, these designs cannot be done

accurately.

Facilitating land use planning and agricultural policy: government agencies use land survey data
and GIS maps to identify areas suitable for irrigated agriculture, classify land by capability, plan
agricultural development zones, monitor deforestation and land degradation, assess the impact of
flooding and erosion, and evaluate the progress of land reform programmes; accurate land area
data is also needed for computing agricultural statistics (area planted, yield per hectare,
production totals) that guide national food security policy. Resolving boundary disputes and
reducing conflict: land surveying provides the objective, documented evidence needed to resolve
boundary disputes between farmers, farming communities, and between farmers and pastoralists;
demarcated and registered boundaries reduce the frequency of land conflicts that disrupt
agricultural production and community life in many parts of Nigeria. In summary, land
surveying is not merely a technical exercise but a foundational input to agricultural productivity,

rural investment, and sustainable land management in Nigeria.
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Fill in the blank: Formal land surveys and Certificates of Occupancy give farmers secure, legally

recognised rights to their land; land

encourages investment in soil improvement,

irrigation, and permanent structures, and enables farmers to use land as collateral for bank loans.
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Figure 3.4: Problems and prospects of land surveying in Nigeria

Pilot questions 3.4

1. ~State five problems facing land surveying in Nigeria.

2.

Nigerian farmers.

development in Nigeria.

o

S

Explain how affordable GPS technology is improving access to land documentation for

Describe three improvements in land surveying technology or policy in Nigeria.
Explain how land surveying contributes to agricultural credit access for Nigerian farmers.

State four ways in which land surveying data is used by government for agricultural
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Series Summary

This Series examined the major techniques and instruments used in land surveying. Chain
surveying measures only distances and uses a network of triangles, with chains or tapes, ranging
rods, offset staffs, arrows, and field books to map small, open farm areas. Plane table surveying
is a graphical method in which the map is drawn directly in the field using a plane table, tripod,
and alidade through radiation, intersection, traversing, or resection. Levelling determines
differences in elevation and provides contour information needed for drainage, irrigation, road
alignment, and building siting. Linear measurement instruments include the metric chain, steel
and fibreglass tapes, measuring wheels, stadia equipment, EDM, and GNSS receivers, while

angular measurements are obtained with compasses, theodolites;.and total stations.

Modern surveying uses GNSS, GIS, total stations, and drones to improve speed, accuracy, and
data management. Farm area may be determined by grid counting, geometric division,
planimeters, coordinate calculations, or electronic methods using GNSS and GIS. Irregular areas
may be calculated using the mid-ordinate, trapezoidal, or Simpson’s rule, while the coordinate
method is preferred when accurate boundary coordinates are available. Land surveying in
Nigeria is affected by high costs, shortage of surveyors, boundary disputes, poor land records,
damaged control points, and complex registration procedures. However, affordable GNSS
devices, drone mapping, digital land systems, open-source GIS, and community mapping offer
opportunities for improvement. Land surveying supports land security, farmstead and irrigation
planning, agricultural statistics, credit access, sustainable land management, and boundary-

dispute resolution. By completing this Series, students should achieve SLOs 3.1-3.4.

Glossary of Terms

o Alidade: a straight-edged sighting rule used with a plane table to draw rays in the

direction of observed points; may have simple sighting vanes or a telescope.
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Chain surveying: a simple surveying technique that measures only distances using a
network of triangles; features are located by perpendicular offsets from survey lines;

suitable for small open areas.

Contour line: a line on a map connecting all points at the same elevation above a
reference datum; produced by contour levelling; essential for topographic maps used in

farmstead planning.

Coordinate method: a method of calculating farm area using the northing and easting
coordinates of all boundary corner points; uses the shoelace (cross-product) formula; the

most accurate area calculation method.

Digital elevation model (DEM): a grid-based representation of the terrain surface
produced from drone photogrammetry or GPS survey; used for drainage design and

earthwork calculations.

Drone (UAV): an unmanned aerial vehicle equipped with cameras and GPS used to

produce high-resolution orthomosaic maps and digital elevation models of farm areas.

Dumpy level: a simple, robust levelling instrument with a permanently horizontal

telescope; widely used in Nigeria for farm levelling and drainage design.

EDM (Electronic Distance Measurement): an instrument that measures distances
electronically using infrared or laser pulses reflected by a prism; millimetre accuracy;

built into total stations.

GIS (Geographic Information System): software that captures, stores, analyses, and
presents spatial data; used in farmstead planning for area calculation, overlay analysis,

enterprise mapping, and change detection.

GPS (Global Positioning System): a satellite-based positioning system; standard GPS
accuracy 3-5 m; RTK-GPS accuracy 1-2 cm; used for farm boundary measurement and

area calculation.

Gunter's chain: a surveying chain 20 m long with 100 links; the traditional instrument

for farm boundary measurement in Nigeria.
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Levelling: a surveying technique that determines the difference in elevation between

points; produces topographic data for drainage design, road routing, and building siting.

Mid-ordinate rule: a method for calculating the area of an irregular strip: area = d x

(O1+02+...+0n), where d is the offset interval and O is each offset value.

Offset: a short measurement taken perpendicular to a survey line to locate a boundary

corner or feature in chain surveying.

Orthomosaic: a geometrically corrected aerial photograph mosai¢ (produced from drone
images) in which all objects are shown in their true plan positions; used as a base map for

farmstead planning.

Plane table surveying: a graphical surveying method in which the map is drawn directly

in the field on a drawing board (plane table) mounted on a tripod, using an alidade.

Planimeter: a mechanical or digital instrument that traces the boundary of a shape on a

map and automatically integrates the area enclosed.

Prismatic compass: a hand-held instrument that measures magnetic bearings; uses a
prism to allow simultaneous sighting and reading; accuracy 0.5-1 degree; used for

reconnaissance Surveys.

Profile levelling: determining elevations along a line to produce a longitudinal section

used for road and drain design.

RTK-GPS: Real-Time Kinematic GPS; achieves 1-2 cm horizontal accuracy using a

base station and rover; the standard for cadastral surveys in Nigeria.

Simpson's rule: the most accurate offset area method; area = (d/3) x (O1+On +

4(02+04+...) + 2(03+05+...)); requires an even number of equal intervals.

SURCON: Surveyors Registration Council of Nigeria; the professional body that

registers licensed surveyors; maintains the register of qualified land surveyors.
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e Theodore (Theodolite): a precision instrument for measuring horizontal and vertical
angles; accuracy 1-20 seconds of arc; used for control surveys, cadastral surveys, and

detailed topographic surveys.

o Total station: a combined electronic theodolite and EDM that simultaneously measures
angles and distances, calculates coordinates, and stores data electronically; the standard

survey instrument for detailed surveys.

o Trapezoidal rule: an offset area method: area = d x ((O1+On)/2 + O2+03+...+O(n-1));

more accurate than the mid-ordinate rule.
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Concept Check Questions [Series 3]

Objective Questions

Chain surveying measures only (not angles) and uses a network of triangles;
features are located by perpendicular offsets from survey lines. (Linked to SLO 3.1)

The is a combined electronic theodolite and EDM that measures angles and
distances simultaneously, calculates coordinates, and stores data electronically. (Linked to
SLO 3.2)

RTK- achieves 1-2 cm horizontal accuracy in real time'and is the standard
satellite-based positioning method for cadastral surveys in Nigeria. (Linked to SLO 3.2)
The method calculates farm area using the northing and @asting coordinates of
all boundary corners surveyed by total station or GPS; it is the most accurate area
calculation method. (Linked to SLO.3.3)

The high of professional cadastral surveys is the most significant barrier to

land documentation for Nigerian smallholder farmers. (Linked to SLO 3.4)

Short-Answer Questions

i

Name the equipment used in chain surveying and state one function of each. (Linked to
SLO 3.1)

State three advantages and two limitations of plane table surveying. (Linked to SLO 3.1)
Distinguish between the prismatic compass and the theodolite. (Linked to SLO 3.2)
State the mid-ordinate rule formula and explain when it is used. (Linked to SLO 3.3)

State four problems facing land surveying in Nigeria. (Linked to SLO 3.4)

Long-Answer Questions

-

. - Describe chain surveying, plane table surveying, and levelling: principle, equipment, and

farmstead planning application of each. (Linked to SLO 3.1)
Describe the instruments used for linear and angular measurement; explain the total

station, RTK-GPS, and GIS and their roles in farmstead planning. (Linked to SLO 3.2)
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3. Describe five methods of farm area determination; explain the mid-ordinate, trapezoidal,

and coordinate methods; describe problems and prospects of land surveying and its role

in Nigerian agricultural development. (Linked to SLOs 3.3, 3.4)

Answers to Concept Check Questions [Series 3]

Objective Questions

A

Distances.
Total station.
GPS.
Coordinate.

Cost.

Short-Answer Questions

1.

-

Chain or steel tape (measures distances along survey lines); ranging rods (mark and align
survey lines); offset staff (measures short perpendicular offsets); arrows (mark chain
lengths on the ground); field book (records distances and offsets as the surveyor walks
each line).

Three advantages: map drawn in the field (errors visible immediately); faster than chain
surveying over open terrain; no complex trigonometric calculations needed. Two
limitations: affected by rain and wind; requires a skilled operator for accurate results.
Prismatic compass: hand-held; measures magnetic bearings; accuracy 0.5-1 degree; used
for low-accuracy reconnaissance traverses; affected by local magnetic anomalies.
Theodolite: tripod-mounted; measures both horizontal and vertical angles; accuracy 1-20
seconds of arc; used for cadastral, engineering, and topographic surveys; not affected by
magnetic anomalies.

Mid-ordinate rule: area = d x (O1+02+03+...+On), where d is the interval between
offsets and O is each offset value. It is used to calculate the area of an irregular strip
between a straight survey line and a curved or irregular farm boundary when offsets have

been measured at regular intervals along the survey line.
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5. High cost of professional surveys; shortage of registered surveyors in rural areas;
prevalence of boundary disputes under customary land tenure; poor record keeping and

loss of paper survey records in understaffed land registries.
Long-Answer Questions

1. Chain surveying: principle: measures distances only; network of triangles (rigid shape: if
all three sides known, shape is determined); features located by perpendicular offsets
from survey lines. Equipment: surveyor's chain or steel tape (distances), ranging rods
(alignment), offset staff (perpendicular offsets), arrows (mark chain lengths), field book
(records). Application: mapping small open farm plots, school farm boundaries,
compound boundaries; no expensive instruments needed. Plane table surveying:
principle: graphical method; map drawn on site as observations /are made; plane table
(drawing board on tripod) and alidade (sighting ruler) used to draw rays in the direction
of observed points; methods: radiation (rays from one station), intersection (rays from
two stations locate unknown point), traversing (table moved from station to station).
Advantages: errors visible in field; faster than chain for open terrain; no complex
calculations. Limitations: weather-affected; needs skilled operator. Application: rapid
reconnaissance maps of farm areas; sketch plans for preliminary farmstead planning.
Levelling: principle: determines differences in elevation using a horizontal level line;
dumpy or automatic level reads heights on a levelling staff at successive points. Types:
differential (height difference between distant points), profile (elevations along a route
for road/drain design), cross-section (earthwork calculations), contour (locates all points
at same elevation for topographic mapping). Application: produces topographic map
showing contour lines; essential for drainage design, road routing, building siting, and
irrigation channel design in farmstead planning.

2. Linear measurement: Gunter's chain (20 m; 100 links; 0.2 m/link; durable; traditional);
steel tape (30-100 m; more accurate than chain; taut and corrected for temperature and
tension); linen/fibreglass tape (short offsets; less accurate); odometer (road lengths;
approximate); EDM (millimetre accuracy; infrared/laser; built into total station); GPS (3-
5 m standard; 1-2 cm RTK). Angular measurement: prismatic compass (hand-held;
magnetic bearings; 0.5-1 degree; reconnaissance); theodolite (tripod; horizontal and
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vertical angles; 1-20 seconds of arc; cadastral and topographic surveys); total station
(combined electronic theodolite + EDM; measures angles and distances simultaneously;
calculates coordinates; stores data; 1-2 mm + 1-2 ppm for distance; 1-2 seconds for
angles; standard for detailed surveys in Nigeria). RTK-GPS: Real-Time Kinematic GPS;
base station and rover; 1-2 cm horizontal accuracy in real time; standard for cadastral
boundary surveys and farm documentation in Nigeria. GIS: captures, stores, analyses,
and presents spatial data; farm maps from GPS or total station importedinto GIS (QGIS);
overlay with soil maps, satellite imagery, drainage; calculate area automatically;
enterprise zone mapping; change detection; produces integrated farmstead planning
maps.

3. Five area methods: counting squares (grid over map; ecount squares; quick but
approximate); geometric (divide into triangles/rectangles; measure dimensions; calculate
each area); planimeter (trace boundary; automatic integration; efficient for irregular
shapes); coordinate method (northing/easting coordinates; shoelace formula; most
accurate; professional standard); electronic/GPS/GIS (automatic calculation from
boundary coordinates or digitised polygon). Mid-ordinate rule: area = d x
(O1+02+...4+0n); treats each strip as a rectangle of height equal to the offset at its
midpoint; used for irregular strips in chain survey area calculation. Trapezoidal rule: area
=d x ((O1+0n)/2 +0O2+...40(n-1)); treats each strip as a trapezoid; more accurate than
mid-ordinate for same number of offsets; the standard formula for chain survey area in
Nigerian farmstead planning. Coordinate method: uses northing (N) and easting (E) of all
boundary corners from ' GPS or total station; shoelace formula: 2A = sum of (N(i) x
E(i+1) - N(+1) x.E(i)); divide by 2 for area; most accurate. Problems: high survey cost
(most significant; smallholders cannot afford formal surveys); rural surveyor shortage;
boundary disputes under customary tenure; poor paper record keeping; benchmark
damage; complex Land Use Act registration process. Prospects: affordable GPS
smartphones; drone orthomosaic; digital LADMS systems (Lagos, Kaduna); QGIS;
community titling programmes. Role in development: land security (C of O as collateral;
investment in tree crops, irrigation, permanent buildings); farmstead and irrigation
planning base maps; government agricultural statistics and land use policy; boundary
dispute resolution reducing farmer-herder conflict.
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Answers to Pilot Questions [Series 3]

Part 3.1

1.

Chain surveying is based on the principle that a triangle is a rigid geometric shape: if all
three sides of a triangle are measured accurately, its shape and size are completely and
uniquely determined. The farm area is divided into a framework of triangles by main
survey lines and check lines; distances along each line are measured; features on the
ground are located by measuring perpendicular offsets from the nearest survey line.
Equipment: surveyor's chain or steel tape (measures distances along lines); ranging rods
(align and mark survey lines); offset staff (measures perpendicular offsets); arrows (mark
one-chain intervals along the ground); field book (records chainage and offsets).

Three advantages: (1) The map is produced directly in the field as observations are made,
so any errors and omissions are immediately visible and can be corrected before leaving
the site. (2) It is faster than chain surveying for covering large open areas. (3) It does not
require complex trigonometric or numerical calculations since positions are plotted
graphically by intersection of rays. Two limitations: (1) It is severely disrupted by rain
and wind, which make drawing on the plane table difficult or impossible in the field. (2)
It requires a skilled andexperienced operator to produce accurate plots, since errors in
drawing the rays directly affect the accuracy of the map.

Levelling is the surveying technique used to determine the difference in elevation (height

above a datum) between two or more points on the ground. It is important in farmstead

planning because: (1) the topographic map showing contour lines, which is needed to

design drainage systems, route roads and irrigation channels, and site buildings safely, is

produced from levelling data; (2) slopes, drainage directions, and flood-prone low-lying

-

areas can only be accurately identified from levelling data; (3) without accurate
topographic information, buildings may be placed in flood-risk areas and drainage
systems may be designed incorrectly, leading to costly failures.

Profile levelling determines the elevation at a series of points along a specific route (e.g.
a proposed road, drain, or irrigation canal) to produce a longitudinal section showing the
slope along that route; it is used to design the gradient and depth of cut or fill needed for

infrastructure construction. Contour levelling (contour surveying) locates all points on the
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ground that lie at the same elevation (e.g. 25 m, 30 m, 35 m above datum) and maps them
as contour lines; the primary purpose is to produce a topographic map of the entire farm
area showing the shape of the terrain, which is then used for all farmstead planning
decisions.

Three types: (1) Dumpy level: the telescope is permanently fixed perpendicular to the
vertical axis and cannot be tilted; simple and robust; widely used in Nigeria for farm
surveys; must be carefully levelled using the three foot-screws before each reading. (2)
Automatic level: contains a compensator (pendulum or prism mechanism) that
automatically keeps the line of sight horizontal within a limited range of instrument tilt;
faster to use than a dumpy level; reduces operator errors from imperfect levelling; the
most commonly used type today. (3) Digital level: reads a bar-coded levelling staff
electronically and displays the height reading digitally; eliminates reading errors; stores
data automatically; highest accuracy; most expensive type; used for precise control

Surveys.

Part 3.2

1.

-

Four instruments: (1) Gunter's chain (20 m long; 100 links; accuracy approximately
1:1,000 under good conditions; best for measuring distances along farm survey lines and
boundaries). (2) Steel tape (30-100 m; accuracy 1:5,000 to 1:10,000 when taut,
temperature-corrected, and supported; best for accurate offset measurement and setting
out). (3) EDM/total station (accuracy 1-2 mm + 1-2 ppm; uses infrared or laser pulses
reflected by a prism; best for long distances and precise cadastral or engineering surveys).
(4) RTK-GPS (accuracy 1-2 cm horizontal; satellite-based; best for rapid farm boundary
measurement, area calculation, and coordinate determination for GIS without the need for
intervisibility between stations).

Prismatic compass: a hand-held instrument that measures magnetic bearings (horizontal
direction measured clockwise from magnetic north) using a magnetic needle and a

circular scale read through a prism; accuracy is approximately 0.5-1 degree; it is affected

by local magnetic anomalies (iron ore, metal fences) and by the magnetic declination

(difference between magnetic north and true north); it is portable and quick to use and is

suitable for low-accuracy reconnaissance traverses and orientation of aerial photographs.
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Theodolite: a tripod-mounted precision instrument that measures both horizontal angles
(direction of survey lines) and vertical angles (elevation or depression); optical
theodolites achieve 20-second accuracy; electronic theodolites display readings digitally
and achieve 1-5 second accuracy; it is not affected by magnetic anomalies because it
measures geometric angles, not magnetic bearings; it requires careful centring over the
survey station and levelling before use; it is the standard instrument for cadastral surveys,
engineering surveys, and detailed topographic surveys.

A total station is an electronic survey instrument that combines a digital theodolite (for
measuring horizontal and vertical angles) and an EDM (Electronic Distance
Measurement unit, using infrared or laser pulses reflected by a prism) in one integrated
instrument. It simultaneously measures the angle and distance to each observed point and
automatically calculates the horizontal distance, height difference, and three-dimensional
coordinates (northing, easting, elevation) of that point. All. measurements and calculated
values are stored in internal memory or an external data recorder. It is the standard
instrument for detailed surveys in Nigeria because: it combines all measurements in one
instrument, eliminating the need for separate distance and angle instruments; it calculates
coordinates automatically, eliminating manual calculation; it stores data electronically,
eliminating fieldbook transcription errors; and its accuracy (1-2 mm distance; 1-2
seconds angular) is sufficient for all cadastral, engineering, and farmstead planning
surveys.

RTK-GPS (Real-Time Kinematic GPS) is a satellite-based surveying technique that uses
a fixed reference GPS receiver (base station) at a point of known coordinates and a
moving GPS receiver (rover) at the point to be surveyed; the base station detects the
errors. in the satellite signals due to atmospheric delay and satellite orbit errors and
transmits real-time corrections to the rover by radio link or internet; the rover applies
these corrections to compute its position with an accuracy of 1-2 cm horizontally and 2-3
cm vertically in real time, without any post-processing. This accuracy is sufficient for
cadastral boundary surveys, Certificate of Occupancy applications, farm boundary

mapping, and irrigation canal setting-out in Nigeria.
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6.

GIS (Geographic Information System) is used in farmstead planning for three main
purposes beyond simple area calculation: (1) Overlay analysis: farm maps (produced by
GPS or total station survey) are combined in GIS with other spatial data layers (soil
capability maps, drainage maps, existing infrastructure) to produce an integrated
farmstead planning map showing how all the factors interact over the same area; this
guides decisions on crop allocation, drainage design, and building siting. (2) Enterprise
zone mapping: the farm area is divided into zones allocated to different enterprises
(arable crops, vegetables, livestock paddocks, fish ponds, buildings, roads) and the area
and shape of each zone is calculated and mapped in GIS; the enterprise map is used to
plan input requirements and production targets. (3) Change detection: GIS compares the
current farm map with earlier maps or satellite imagesto show how land use, vegetation
cover, drainage, or soil erosion has changed over time, enabling the farmer to monitor the

success of management interventions.

Part 3.3

7.

-

Five methods: (1) Counting squares/grid method (a transparent square grid is placed over
the farm map; squares are counted; quick and simple; approximate). (2) Geometric
method (farm boundary divided into triangles and rectangles; areas calculated from
measured dimensions; straightforward for regular shapes; less accurate for irregular
boundaries). (3) Planimeter method (a mechanical instrument traces the boundary on the
map and integrates the area; efficient for irregular shapes; accuracy depends on map
quality). (4) Coordinate method (northing and easting coordinates of all boundary corners
used in the shoelace formula; most accurate method; professional standard for cadastral
surveys). (5) Electronic/GPS/GIS method (boundary walked with GPS; area calculated
automatically from recorded coordinates; or farm boundary digitised in GIS from satellite
image; instant and accurate; increasingly the standard method in Nigeria).

The mid-ordinate rule calculates the area of an irregular strip between a straight survey
line and an irregular farm boundary by measuring perpendicular offsets (O1, O2, O3, ...

On) from the survey line to the boundary at regular equal intervals d along the survey
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10.

1.

-

line. The formula is: area =d x (O1 + O2 + O3 + ... + On). Each offset is treated as if it

were the height of a rectangle of width d; the total area is the sum of all the rectangular

strips. The rule is quick and easy to apply and is acceptable for most farm planning

calculations where moderate accuracy is sufficient; it tends to slightly overestimate or

underestimate the area depending on whether the boundary curves inward or outward

between offset points.

Trapezoidal rule formula: area =d x ((O1 + On)/2 + O2 + O3 + ... + O(n-1)), where d is

the interval between offsets and O1, O2, ... On are the offset values from the first to the

last. The difference from the mid-ordinate rule is that in the trapezoidal rule each strip is

treated as a trapezoid (with the two parallel sides equal to the two adjacent offset values

and the width equal to d) rather than as a rectangle (with the height equal to one offset

value at the midpoint); averaging the two end offsets (O 1l-and On)/2 and including all

intermediate offsets at full value gives a better approximation of the true curved area than

the mid-ordinate rule for the same number of offsets and the same interval.

A GPS receiver is used to measure farm area in Nigeria as follows: (1) The GPS receiver

(a hand-held unit, smartphone GPS app, or RTK-GPS rover) is switched on and allowed

to acquire satellite signals. (2) The operator walks slowly around the perimeter of the

farm, staying close to the boundary; positions are recorded at regular time intervals (e.g.
every 2 seconds for/a continuously tracking receiver) or at each boundary corner point
(for a point-measurement approach). (3) After completing the circuit of the boundary, the
GPS software (or the GIS to which the GPS data is downloaded) uses the recorded
coordinates to calculate the enclosed area automatically using the coordinate method; the
result 1s displayed in hectares or square metres.

Three uses of GIS beyond area calculation: (1) Overlay analysis: GIS layers the farm
survey map with soil maps, land capability maps, drainage catchment maps, and satellite
imagery to show how different soil types, drainage conditions, and land capability classes

are distributed within the farm; this guides crop allocation and the siting of buildings,

roads, and drainage infrastructure. (2) Irrigation and drainage planning: GIS combines the

topographic surface (from GPS survey or drone DEM) with rainfall data and soil

permeability to model water flow patterns, identify waterlogged areas, determine

irrigation water demand, and design the layout and gradients of irrigation canals and
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drainage channels. (3) Long-term farm management monitoring: annual or seasonal
satellite images and drone orthomosaics of the farm are compared in GIS to track changes
in crop cover, soil erosion extent, drainage efficiency, and land use; this enables the
farmer to assess the impact of management decisions and adjust the farmstead plan

accordingly.

Part 3.4

1.

-

Five problems: (1) High cost of professional cadastral surveys (fees, transport, and
instrument hire make formal survey unaffordable for most Nigerian smallholder farmers).
(2) Shortage of registered surveyors (too few SURCON:-licensed surveyors, particularly
in rural areas; long distances to the nearest registered surveyor add time and cost). (3)
Boundary disputes and encroachment (customary land tenure boundaries defined by
trees, paths, and streams lead to frequent disputes; formal survey pillars are sometimes
removed). (4) Poor land record keeping (paper-based survey plans and Certificates of
Occupancy in understaffed state land registries; records lost, damaged, or difficult to
retrieve). (5) Inadequate maintenance of reference benchmarks (triangulation pillars and
levelling benchmarks are vandalised or overgrown; without reliable reference points, new
surveys cannot.be accurately tied to the national grid).

Affordable GPS and smartphone technology is improving access to land documentation
in Nigeria by: (1) Reducing the cost of basic farm boundary measurement dramatically; a
hand-held‘GPS unit or a smartphone GPS survey app costs a fraction of the fees of a
licensed cadastral surveyor, enabling village-level land officers and extension workers to
map farm boundaries quickly and affordably. (2) World Bank and government-supported
programmes (such as FADAMA and the National Land Registration Programme) have
provided GPS units and training to community land officers who record farm boundaries
and produce village land maps used for project planning, credit access, and conflict
resolution. (3) GPS area measurement has been accepted by several state governments
and development agencies as sufficient for land registration and loan documentation at

the community level, even where it falls short of full cadastral accuracy.
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3.

-

Three improvements: (1) Digital land administration systems (LADMS): states including
Lagos, Kaduna, Ogun, and Rivers have introduced digital systems that store survey plans,
Certificates of Occupancy, and transaction records electronically; reduce processing time;
eliminate paper-based errors; and make records easier to retrieve, share, and protect

against damage or loss. (2) Drone surveying: UAV technology enables state governments,

NGOs, and commercial farms to map large areas rapidly at very high resolution and low

cost; drone orthomosaics and DEMs produced from drone flights replace many expensive
conventional topographic surveys for farmstead planning, irrigation.scheme design, and
land titling programmes. (3) Open-source GIS and satellite imagery: free software
(QGIS) and free satellite imagery (Sentinel-2, Landsat, Google Earth) allow government
agencies, universities, and individual farmers to produce detailed land use maps, soil
maps, and farmstead planning overlays without expensive proprietary software or field
survey, greatly expanding the access to spatial data for agricultural planning.

Land surveying contributes to agricultural credit access.in Nigeria by: (1) Providing the

survey plan and coordinates required to apply for a Certificate of Occupancy (C of O)

under the Land Use Act 1978; the C of O is the legally recognised title document for

Nigerian land. (2) A Certificate of Occupancy can be used as collateral for a bank loan or

agricultural credit facility (from commercial banks, the Bank of Agriculture, or NIRSAL
Microfinance Bank); without a C of O, a farmer cannot use their land as collateral and is
limited to informal credit sources at high interest rates. (3) GPS-based farm boundary
documentation is accepted by some programmes (CBN Anchor Borrowers Programme;
FADAMA credit component) as evidence of land holding, enabling farmers to access
crop inputloans even without a full C of O, by substituting GPS-documented land rights
for the formal title.

Four government uses: (1) Agricultural land use planning: government agencies use GIS
maps produced from land survey data to identify areas suitable for irrigated agriculture,
classify land by capability (USDA Classes I-VIII), and designate agricultural
development zones and protected areas. (2) Agricultural statistics: accurate farm area data

from surveys are used to calculate area planted, crop yield per hectare, and total national

production figures for food security monitoring and agricultural policy; without accurate

area data, yield and production statistics are unreliable. (3) Monitoring land degradation:
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land survey data and satellite imagery in GIS are used to map and monitor the extent of
soil erosion, deforestation, desertification (in the north), and flooding (in the south) over
time, enabling targeted government intervention and land restoration programmes. (4)
Conlflict resolution and land reform: documented land boundaries produced by formal
survey or GPS mapping provide objective evidence used by courts, land commissions,
and mediation bodies to resolve farmer-herder conflicts, boundary disputes, and family

land inheritance disputes, reducing agricultural disruption and improving rural security.
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Series 4: School Farm Layout and

Management

Part 4.1: Concept and Purpose of the School Farm
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o Sub Part 4.2.1: Factors to consider in school farm layout
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o Sub Part 4.3.2: Agricultural activities on the school farm
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Introduction

The school farm is one of the most important practical teaching resources in agricultural
education. It provides students with hands-on experience of the skills, knowledge, and attitudes
needed for productive farming. A well-planned and properly managed school farm bridges the
gap between classroom theory and real-world agricultural practice, and serves as a demonstration

unit for improved farming techniques to the wider community.

This Series examines the concept, purpose, and importance of the school farm; the factors and
principles that guide its location, layout, and planning; the management and maintenance
activities carried out on it; and the record keeping, administration, and challenges involved in
running a school farm effectively. The knowledge gained here builds directly on the farmstead

planning and survey principles of Series 1 to 3.

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

e SLO 4.1 define the school farm, explain its importance, and distinguish it from
commercial and traditional farms (Linked to Part 4.1),

e SLO 4.2 describe the factors and principles that guide school farm layout and identify its
main components (Linked to Part 4.2),

e SLO 4.3 describe the principles of school farm management, the agricultural activities
carried out, and the maintenance operations required (Linked to Part 4.3), and

e SLO 4.4 explain the record keeping, administration, and challenges of school farm

management (Linked to Part 4.4).
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4.1 Concept and Purpose of the School Farm
4.1.1 Definition and importance of the school farm

A school farm is a piece of land attached to an educational institution (secondary school, college
of agriculture, or university) that is used as an outdoor classroom for the practical teaching of
agriculture. 1t is managed partly or wholly by students under the supervision of teachers and farm
supervisors. The school farm provides a controlled environment in which students can observe,

practise, and evaluate agricultural operations and technologies alongside their theoretical studies.

The school farm is important for several reasons: it gives students practical experience that
reinforces classroom theory, making learning more meaningful and memorable; it demonstrates
improved farming methods and technologies to students wha can then transfer this knowledge to
their home farms and communities; it produces food‘and agricultural products that can
supplement the school's feeding programme and generate income; it develops positive attitudes
towards agriculture and farming as a respectable career; and it serves as a demonstration centre
for the local farming community, showing what.is possible with proper management and

improved inputs.

Fill in the blank: A school is a piece of land attached to an educational institution used
as an outdoor classroom for the practical teaching of agriculture; it is managed by students under

teacher supervision@and serves as a demonstration centre for the community.

4.1.2 Differences between school farm and commercial/traditional farm

The school farm differs from a commercial farm and a traditional subsistence farm in several
fundamental ways. Purpose: the primary purpose of the school farm is education (teaching and
learning agricultural skills); the commercial farm exists to generate profit; the traditional farm
exists primarily to produce food for family consumption. Management: the school farm is

managed by students under teacher guidance as part of the curriculum; the commercial farm is
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managed by professional farm managers and paid labour; the traditional farm is managed by the

farm family using customary practices.

Scale and diversity: the school farm is typically small and highly diversified (many enterprises in
a small area to expose students to a wide range of activities); the commercial farm focuses on
one or a few enterprises at large scale for efficiency and profit; the traditional farm is generally
small and mixed but less diversified and technologically intensive than the school farm. Record
keeping: the school farm keeps detailed educational and production records for teaching and
evaluation purposes; the commercial farm keeps financial and production records for profit
assessment; the traditional farm rarely keeps formal records. Innovation: the school farm actively
introduces and demonstrates new technologies; the commercial farm adopts new technology if it

improves profit; the traditional farm is generally conservative and.slow to‘adopt new methods.

Fill in the blank: The primary purpose of the school farmis (teaching and learning);
this distinguishes it from the commercial farm (profit) and the traditional farm (family food
production); the school farm is small, highly diversified, and managed by students under teacher

supervision.

4.1.3 Factors in_the location and selection of a school farm

The following factors must be considered when selecting and locating a school farm. Proximity
to the school: the farm should be as close as possible to the classroom buildings so that students
can move between lessons and practical work quickly; a long distance reduces the time available
for practical work and increases the risk of accidents during transit. Soil quality: the site should
have deep, well-drained, fertile soils that can support a wide range of crops without excessive
amendment; very sandy or very clayey soils, shallow soils over rock, or waterlogged soils are

unsuitable unless they can be improved.

Water supply: a reliable source of irrigation water (borehole, stream, river, or rainwater
harvesting pond) is essential for year-round agricultural activities, especially in Nigeria where
the dry season is long; without water supply, many crop and vegetable activities must stop during
1
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the harmattan months. Size and topography: the farm should be large enough to accommodate all
planned enterprises (crop plots, livestock units, fish pond, orchard, nursery, demonstration plots)
without overcrowding; the site should be gently sloping (less than 5%) for ease of management
and to minimise erosion; moderate slopes allow gravity-fed irrigation and natural drainage.
Security: the farm should be within a secure perimeter (fenced or walled) to prevent theft of
produce and equipment, damage by stray animals, and unauthorised entry; proximity to security

personnel or residential buildings is an advantage.

Fill in the blank: The school farm should be located as close as possible to the
buildings so that students can move quickly between theory lessons and practical work,

maximising the time available for agricultural activities.

COMPARISON TABLE OF SCHOOL FARM, COMMERCIAL FARM, AND TRADITIONAL FARM SYSTEMS

KEY FACTORS SCHOOL FARM ﬁ COMMERCIAL FARM & TRADITIONAL FARM
1 | Objective Education, skills, nutrition & Profit maximization, market supply M Subsistence, family consumption
2 |Scale . Small, experimental plots 0 Large, consolidated fields, agribusiness | =5 Small to medium, fragmented land
3 |Labor Source | £ Students,teachers, staff, imited paid workers | fvy Extensive hired labor, mechanized workers | S Family labor, community cooperation
4 Mix of simple and modern educational tools High technology (e.q., precision drones, Minimal, traditional hand tools,
4 | Technology §ﬁ (6., student-buit drip irrigation, small-scale GPS) !ﬁtrobotic harvesters, complex GIS) % basic irrigation
i Government grants, school funds, Bank loans, investors, private capital, & Personal savings, local credit,
5 | Funding l@' fundraising, I?mited produce sales I@ extensive product sales =2 produce sales
6 | Crop Diversity (} High diversity (multi-crop educational trials) ﬁHigh specialization (monoculture) {3 Variable, focuses on stable food crops
i oo Hi ‘ ’ High (deeply integrated in local
Qe g e B b ok 08 Lover (s onsuplctins) |69 i e o )
8 | Output & Leaming, skils, some produce Lﬁj_ Maximize marketable yield @ Megt family needs, and small surplus
SCHOOL FARM SITE SELECTION DIAGRAM: KEY LOCATION FACTORS —
. PROXIMITY TO SCHOOL WATER SUPPLY ACCESS 52 7, SUNLIGHT EXPOSURE . Closeto existing roads or tails
S Short, safe walking Reliable water source 1'9’! AQ« Maximumn daily sunlight, ; ensuring easy movement of
ﬁ&ﬂ distance for students and * (<IMAGE 2>), like a dam, ) . free from shadows of tall [ A& equipment, materials, and produce.
i teachers. Minimizes well, or town water, close by, i buildings or large trees. a0 COMMUNITY INTEGRATION
travel time. Essential for irrigation. .4" > ,\K }/isi[btleto parentsgnd gomrrtnnun'rtg
: %y facilitating outreach and partnership.
GROWTH POTEGRATION SOIL QUALITY & SCHOOL / vA¢ FLAT TERRAIN & iy
Spoefor s and commuiy - f SUTABILTY FARM, /" <" WODERATESLOPE | . GROWTH POTENTIAL
(<IMAGE 0), specialized areas & | afs | Rich, loamy soil, good o, Good for simple field >< Space for future expansion
areas (e.0., small animal &% drainage (+). Idealforawideﬁ , preparation and easy N\ (<IMAGE ), (e.9., small animal
husbandry, experimental plots). range of crops and learning, /(1" learning for students. husbandry, experimental plots).

Figure 4.1: School farm concept and location factors
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Pilot questions 4.1

11. Define a school farm and state five reasons why it is important.

12. State five differences between a school farm and a commercial farm.

13. State five factors to consider in selecting the location of a school farm.

14. Explain why proximity to the school building is important when siting a school farm.

15. Why is water supply a critical factor in school farm location in Nigeria?

4.2 Planning and Layout of the School Farm
4.2.1 Factors to consider in school farm layout

Before designing the layout of a school farm, the following factors must be assessed. The
curriculum requirements: the layout must provide space for all the enterprises and activities
specified in the agricultural science curriculum (field crops, vegetables, tree crops, livestock,
fisheries, farm mechanisation, nursery, and demonstration plots); the relative space allocated to
each enterprise should reflect the emphasis given to it in the syllabus. Available land area and
shape: the total area of land available determines what can be realistically included; the shape of
the plot (rectangular, L-shaped, irregular) influences how efficiently it can be divided into
enterprise blocks.

Student numbers and class size: the farm must be large enough and designed so that all students
in a class can participate simultaneously without overcrowding or safety hazards; a school with
500_students in agricultural science needs more practical working space per enterprise than one
with 100. Budget and infrastructure: the capital available determines which components can be
built immediately (permanent or temporary structures, irrigation systems, fencing) and which
must be planned for future phases; the layout must be realistic about current resources while
reserving space for expansion. Security and safety: the layout should separate heavy machinery
areas from student working areas; chemicals and pesticides must be stored away from water

sources; livestock units should be downwind of crop areas and student assembly areas.
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Fill in the blank: The school farm layout must first satisfy requirements by providing
space for all enterprises and activities specified in the agricultural science syllabus, with space

allocated proportionally to curricular emphasis.

4.2.2 Basic principles in school farm layout

The layout of a school farm should follow the same farmstead planning principles introduced in
Series 1, applied specifically to the educational context. Economy of movement: place the most
frequently used areas (vegetable plots, demonstration beds) closest to the entrance and the school
building; heavier enterprises (livestock, machinery) further away to reduce noise and odour
disturbance. Functional grouping: group related activities together (all crop plots in one zone; all
livestock units in another; nursery adjacent to the demonstration area; processing and storage
near the produce area). Flexibility: design enterprise blocks that can be subdivided, rotated, or

repurposed as the curriculum evolves or student numbers change.

Visibility and supervision: plots should be arranged so that a teacher standing at one point can
observe students working in all areas; avoid enclosed spaces where supervision is difficult;
pathways should allow easy access to every part of the farm. Demonstration value: the layout
should be visually attractive and clearly organised, with signboards identifying each enterprise
and variety; visitors and community members should be able to follow a logical tour of the farm
from entrance to exit. Safety: separate pedestrian paths from vehicle routes; maintain safe
distances between the pesticide store and water sources; ensure the fish pond is fenced; keep

sharp tools stored securely; first aid facilities should be accessible from all parts of the farm.

Fill in the blank: The principle of and supervision requires that school farm plots be
arranged so that a teacher standing at a central point can observe students working in all areas

simultaneously; enclosed spaces that hinder supervision should be avoided.

ol

Foa)
AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



4.2.3 Components of a school farm layout

A well-planned school farm typically includes the following components. Crop production plots:
field crop demonstration plots (maize, cassava, yam, cowpea, sorghum, rice); vegetable garden
(tomato, pepper, okra, leafy vegetables; beds or ridges; drip or sprinkler irrigation); tree crop
nursery and orchard (cocoa, oil palm, citrus, cashew seedlings and mature trees); and
demonstration plots for soil management techniques (composting, mulching, contour ridging,
cover cropping). Livestock units: a small poultry house (layers or broilers; 50-200 birds; teaches
feeding, housing, disease management, and egg/meat production); rabbit hutches; a small
ruminant (goat or sheep) pen; a pig sty; and a fish pond (for catfish or tilapia; 1-3 earthen ponds
of 50-200 m2).

Support infrastructure: a farm office and classroom (for pre-practical briefings, record keeping,
and weather recording); a tool and equipment store (hoes, cutlasses, watering cans, sprayers,
wheelbarrows; must be lockable); a produce store (for dried grains, processed products); a
compost yard and manure pit (for organic waste recycling); a water supply system (borehole,
overhead tank, and irrigation pipes); access roads and footpaths between all enterprises;
signboards and labels for each enterprise; a weather station (rain gauge, thermometer,
evaporimeter) for basic meteorological recording; and perimeter fencing or hedging for security.
A school farm that incorporates all these components provides students with exposure to the full
range of agricultural activities covered by the senior secondary school agricultural science

curriculum.

Fill in the blank:A school farm should include crop production plots, livestock units (poultry,
rabbits, small.ruminants, pigs, fish pond), a farm and classroom, tool store, produce

store, compost yard, water supply system, and perimeter fencing.
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Figure 4.2: School farm layout diagram

Pilot questions 4.2

Q@ 4 N

State five factors to consider before designing a school farm layout.

Explain the principle of economy of movement as applied to school farm layout.

Explain why visibility and supervision are important layout principles for a school farm.

Name six crop production components of a school farm layout.

Name six support infrastructure components of a school farm.
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4.3 Management of the School Farm
4.3.1 Basic principles of school farm management

Effective school farm management requires adherence to a set of basic principles. Planning and
scheduling: all agricultural activities on the school farm must be planned in advance and
scheduled to align with the school calendar (term dates, examination periods, public holidays); a
seasonal farm calendar should show when land preparation, planting, fertilisation, pest control,
and harvesting will occur for each enterprise; activities must be timed to‘ensure studentsare
present for all key operations. Supervision and accountability: every practical activity must be
directly supervised by a qualified agricultural science teacher or trained farm supervisor; students
must be assigned specific tasks with clear responsibilities; absence from practical sessions should

be recorded and addressed.

Integrated management: the school farm should be managed as an integrated system where the
outputs of one enterprise become inputs for another (crop residues fed to livestock; manure
composted and returned to crop plots; fish pond water used to irrigate vegetables); this
demonstrates integrated farming principles to students and reduces input costs. Economy and
profitability: although education is the primary goal, the school farm should be managed as
efficiently as possible to minimise waste and generate income from produce sales; income
generated can fund farm inputs, maintenance, and improvements; a farm that is always in deficit
is unsustainable. Continuous improvement: student performance, crop yields, livestock
production, and farm finances should be regularly evaluated; lessons learned each season should

be incorporated into the next season's farm plan.

Fill in the blank: School farm management requires and scheduling: all activities must
be planned in advance and aligned with the school calendar so that students are present for all

key operations throughout the agricultural season.
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4.3.2 Agricultural activities on the school farm

The school farm provides the setting for a wide range of practical agricultural activities. Land
preparation: students learn to clear, plough (by hand or tractor), harrow, and prepare seed beds
for different crops; they practice contour ridging, bed preparation for vegetables, and mound
making for yam. Crop planting and management: students plant seeds and seedlings at correct
spacing and depth; apply fertilisers and organic manures; weed by hand, hoe, or‘herbicide; and
manage pests and diseases using cultural, biological, and chemical IPM approaches. Harvesting
and post-harvest handling: students harvest crops at the correct maturity/stage; thresh,dry, and
store grains; process vegetables and cassava; and weigh and record yields to calculate

productivity.

Livestock management: students learn to feed and water poultry, pigs, rabbits, and small
ruminants according to daily schedules; collect eggs and record production; observe and report
signs of disease; vaccinate and deworm animals.under supervision; clean and disinfect animal
houses; and participate in marketing of eggs, meat, and live animals. Aquaculture: students stock
fish ponds with fingerlings; feed fish daily; monitor water quality (colour, turbidity, odour); and
harvest fish by draining or seining: Farm mechanisation: where a tractor is available, students
observe and assist with ploughing, harrowing, and planting operations; they learn to clean,
service, and safely operate hand tools (hoe, cutlass, sprayer, watering can) and small machinery

(powver tiller, knapsack sprayer).

Fill in the blank: On the school farm, students carry out a full range of agricultural activities from
land (clearing; ploughing, bed preparation) through planting, fertilisation, pest control,

harvesting, and post-harvest handling to livestock care and aquaculture management.

4.3.3 Maintenance operations on the school farm

Maintenance operations keep the school farm in good working order and preserve the value of its
infrastructure and equipment. Building and structure maintenance: farm buildings (poultry house,
pig sty, tool store, office) should be inspected regularly for roof leaks, cracked walls, broken
1
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doors, and damaged flooring; repairs should be carried out promptly; painting with lime wash or
emulsion paint prevents dampness and controls pests; fences and gates should be checked and
repaired to prevent livestock escape and unauthorised entry. Equipment maintenance: all tools
and equipment should be cleaned after use; cutting tools (hoes, cutlasses, spades) should be
sharpened regularly; sprayers should be rinsed with clean water after use and stored with the tank
empty to prevent corrosion; power equipment (tractor, generator, pump) should be serviced

according to the manufacturer's schedule.

Soil and land maintenance: crop plots should be rested (fallowed) or planted with cover-crops or
legumes between main cropping seasons to restore soil fertility and organic matter; compost and
manure from the farm's livestock units should be applied regularly to maintain organic matter;
contour ridges, terraces, and grass strips must be maintained to prevent erasion during the rainy
season; drainage channels must be cleared of weeds and.debris before each rainy season to
prevent waterlogging. Water supply maintenance: boreholes and pumps should be serviced
regularly; overhead tanks should be cleaned quarterly to prevent algae growth; irrigation pipes
should be flushed and checked for leaks; fish-pond bunds (embankments) should be inspected for
seepage and repaired. Regular maintenance reduces the cost of major repairs, extends the life of
farm infrastructure, and ensures continuous availability of facilities for student practical

activities.

Fill in the blank: All farm tools and equipment should be cleaned after every use; cutting tools
should be sharpened regularly; sprayers should be rinsed and stored to prevent internal
corrosion; power equipment should be serviced according to the manufacturer's schedule.
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FARM MAINTENANCE CHECKLIST

| SCHOOL FARM SEASONAL CALENDAR (Nigerian Context)

Nigeria
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» Soil preparation
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* Tool inventory (Taol Store JMAGE 0y
Track farm performance (IMAGE 0)
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Figure 4.3: School farm management and activities

Pilot questions 4.3

State five basic principles of school farm management.

Al Nl A

Explain the concept of integrated management on a school farm.

List six agricultural activities carried out by students on a school farm.

Explain why regular soil and land maintenance is important on a school farm.

Describe four maintenance operations required for farm buildings and structures.
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4.4 Record Keeping and Administration of the School Farm
4.4.1 Record keeping on the school farm

Record keeping is the systematic collection, organisation, and storage of information about all
aspects of school farm operations. Good records serve multiple purposes: they provide data for
student assessment (practical skills and observations); they enable the farm manager and teacher
to evaluate the performance of each enterprise and identify problems; they provide the basis for
planning the next season’'s activities; and they document the farm's contribution to the school in
terms of produce, income, and educational value. The main types of records kept on a school
farm are: crop records (planting date, variety, spacing, fertiliser applied, pest and disease
observations, harvest date, and yield for each crop enterprise); livestock records (number of
animals, daily feed consumed, egg or milk production, weight gains, vaccination dates, disease

and treatment records, and mortality).

Financial records: all income from produce sales and all expenditure on inputs (seeds, fertiliser,
feeds, drugs, equipment, labour) must be recorded; a simple income and expenditure account
allows the teacher and school management to see whether the farm is generating a surplus or a
deficit. Attendance and student participation records: the date, enterprise, and specific tasks
performed by each student during each practical session should be recorded for assessment and
accountability. Weather records: daily rainfall (using a rain gauge), maximum and minimum
temperature, and observations of extreme weather events should be recorded at the school farm
weather station; these data help explain crop performance and plan future activities. Inventory
records: a register of all tools, equipment, seeds, chemicals, and other farm assets should be

maintained and updated whenever items are added, used, or disposed of.

Fillin the blank: The main types of records on a school farm are crop records, livestock records,
records (income and expenditure), attendance and student participation records,

weather records, and inventory records.
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4.4.2 Administration and supervision of the school farm

The administration of a school farm involves the organisational arrangements that govern how
the farm is managed, funded, and supervised. Institutional responsibility: the school farm is the
responsibility of the school principal (or vice chancellor/provost for tertiary institutions), who
appoints a farm manager or supervising agricultural science teacher to oversee day-to-day
operations; a Farm Management Committee (comprising the principal, head of agriculture
department, farm manager, and student representatives) may be established to provide oversight,
approve the annual farm plan and budget, and review performance. Teacher and supervisor roles:
the agricultural science teacher is responsible for integrating farm activities with the classroom
curriculum; the farm supervisor (where employed) is responsible for the day-to-day physical
management of the farm, supervision of student practical work, maintenance operations, and

security.

Funding and budgeting: the school farm budget covers seeds, fertilisers, chemicals, feeds,
veterinary costs, maintenance materials, and labour; income from produce sales is returned to the
farm fund to cover operating costs; the school administration supplements the farm income as
needed; an annual budget should be prepared by the farm management committee and approved
by the school board. Student.involvement: students should be actively involved not only in
physical farm work but also in planning their practical activities, keeping individual records, and
evaluating farm performance; student farm clubs or agriculture clubs can take responsibility for
specific enterprises; this develops leadership, responsibility, and entrepreneurship skills. External
support: the school farm may receive support from the state Ministry of Agriculture (extension
services; improved seeds, equipment), development organisations (NGOs, international
agencies), and alumni; building these relationships strengthens the farm's resources and its

connection to the community.

Fill in the blank: The school farm is the institutional responsibility of the school who
appoints a farm manager or supervising teacher; a Farm Management Committee provides

oversight, approves the annual plan and budget, and reviews performance.
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4.4.3 Challenges and solutions in school farm management

School farm management in Nigeria faces several persistent challenges. Inadequate funding:
many school farms in Nigeria receive insufficient budgetary allocation; inputs (seeds, fertilisers,
feeds, drugs) cannot be purchased; infrastructure deteriorates for lack of maintenance; the farm
becomes unproductive and loses its educational value. Solution: generate income from farm
produce sales; seek grants from state ministries of agriculture and development organisations;
encourage alumni donations; establish a dedicated school farm fund from parent-teacher
association contributions. Theft and vandalism: farm produce, tools, and equipment are
frequently stolen; livestock may be poisoned or taken; this demoralises students and teachers and
reduces farm productivity. Solution: install perimeter fencing and gates with locks; employ a
night guard; install security lights; keep the farm within view of residential or occupied

buildings.

Lack of qualified farm supervisors: many Nigerian secondary schools lack a trained farm
supervisor; agricultural science teachers are expected to manage the farm without assistance; this
limits the scope and quality of practical activities. Solution: train agricultural science teachers in
farm management through in-service programmes; employ trained farm workers where budget
permits; engage the services of state agricultural extension officers. Poor planning and
scheduling: farm activities are sometimes not coordinated with the school timetable, leading to
missed practical sessions, crop failures due to delayed operations, and student disengagement.
Solution: prepare an annual farm plan and calendar at the beginning of each school year;
integrate farm practical sessions into the official school timetable as compulsory periods; appoint
a dedicated timetabling officer for farm activities. Examination pressure: as students approach
final examinations, practical farm activities are reduced or abandoned; this disrupts crop cycles
and reduces the educational value of the farm. Solution: plan crop and livestock cycles to
complete before major examination periods; maintain basic maintenance activities even during

examination periods.
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Fill in the blank: The most common challenge facing school farm management in Nigeria is

inadequate

and reduces the educational and productive value of the farm.

which prevents the purchase of inputs, leads to infrastructure deterioration,

SCHOOL FARM ORGANISATIONAL CHART (NIGERIAN CONTEXT)
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o
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CHALLENGE SOLUTIONTABLE FOR SCHOOL FARM MANAGEMENT (NIGERIA)

CHALLENGE (NIGERIA Context)

DESCRIPTION / EXAMPLES

PROPOSED SOLUTIONS

IMPLEMENTATION STEPS

INACCURATE LAND SURVEY
& BOUNDARIES

Disputes with neighbors,
inefficient layout.

Professional land surveying
(<IMAGE 3, <IMAGE 45).

Use GNSS and Drones for modern mapping («MAge 5»),
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INCONSISTENT WATER SUPPLY

& CLIMATE RESILIENCE erratic rain.
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Year-round irrigation,
climate-smart agriculture.

Install student-built drip system trials (<MAGE B, <IMAGE 25),
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& FUNDING GAPS no capital for input or expansion. | partnerships. community outreach and sales (<MAGE:2>, <MAGE ().

Figure 4.4: School farm administration and challenges

Pilot questions 4.4

1. Name six types of records kept on a school farm and state the purpose of each.

school farm.

o

Pa)

Explain the roles of the agricultural science teacher and the farm supervisor on a

Describe how a school farm is funded and how income is managed.
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4. State four challenges facing school farm management in Nigeria.

5. State one practical solution to each of the four challenges you named.
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Series Summary

This Series examined the meaning, location, layout, and major components of a school farm. A
school farm is land attached to an educational institution and used for practical agricultural
teaching, student training, and community demonstration. Unlike a commercial farm, which'is
mainly profit-oriented, or a traditional farm, which is commonly managed for family subsistence,
a school farm is primarily educational. Its location should provide easy access from the school,
suitable fertile and well-drained soil, reliable water supply, adequate land area, gentle slope, and
proper security. Its layout should reflect curriculum needs, student population, available land,
budget, safety, and ease of supervision. Important principles include economy of movement,
functional grouping, flexibility, visibility, demonstration value,and safety. Major components
include crop plots, vegetable gardens, nurseries, orchards, livestock units, fish ponds, stores,

compost areas, water facilities, signboards, weather stations, and perimeter fencing.

Effective school farm management requires proper planning, supervision, accountability,
integration of enterprises, economical use of resources, and regular evaluation. Activities may
include land preparation, crop production, harvesting, livestock care, aquaculture, and the use of
farm tools and machinery. Buildings, tools, soil, water facilities, and farm structures must be
maintained regularly. Accurate records should be kept for crops, livestock, finance, attendance,
weather, and inventory. Administration may involve the principal, farm manager or agricultural
science teacher, farm supervisor, management committee, and student farm clubs, with funding
from school budgets, farm.income, government agencies, NGOs, or alumni. Common challenges
include inadequate funding, theft, poor supervision, timetable conflicts, and examination
pressure;-which can be reduced through income generation, fencing, staff training, proper
scheduling, and careful planning of production cycles. By completing this Series, students should
achieve SLOs 4.1-4.4.
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Glossary of Terms

-

Annual farm plan: a document prepared at the beginning of each school year showing
the crops, livestock, and other activities planned for each enterprise on the school farm

throughout the year, with dates, inputs required, and expected outputs.

Farm Management Committee: a committee comprising the school principal, head of
agriculture department, farm manager, and student representatives that provides oversight

of the school farm, approves the annual plan and budget, and reviews performance.

Farm supervisor: a trained farm worker employed by a school to manage the day-to-day
physical operations of the school farm, supervise student practical work; carry out

maintenance, and ensure security.

Integrated school farm management: managing the school farm as a system in which
the outputs of one enterprise become inputs for another (crop residues fed to livestock;

manure composted and returned to.crop plots; fish pond water irrigating vegetables).

Inventory records: a register of all tools, equipment, seeds, chemicals, and other farm

assets that is maintained and updated whenever items are added, used, or disposed of.

School farm: a piece of land attached to an educational institution used as an outdoor

classroom for the practical teaching of agriculture; managed partly or wholly by students

under teacher supervision.

School farm calendar: a seasonal schedule showing when each agricultural activity

(land preparation; planting, weeding, fertilisation, harvesting, livestock management) is

planned to occur on the school farm throughout the academic year.

Student farm club: a student organisation within the school that takes responsibility for
specific school farm enterprises, participates in planning and record keeping, and

develops student leadership and entrepreneurship skills in agriculture.

Tool and equipment store: a lockable building on the school farm used to safely store
hoes, cutlasses, watering cans, sprayers, wheelbarrows, and other farm tools and

equipment between use.
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o Weather station: a set of simple meteorological instruments (rain gauge, maximum-
minimum thermometer, evaporimeter) maintained at the school farm for daily recording

of weather data to explain crop performance and plan agricultural activities.
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Concept Check Questions [Series 4]

Objective Questions

. A'school is a piece of land attached to an educational institution used as an

outdoor classroom for practical agricultural teaching; it is managed by students under

teacher supervision. (Linked to SLO 4.1)

The primary purpose of the school farm is (teaching and learning), which

distinguishes it from the commercial farm (profit) and the traditional farm (family

food production). (Linked to SLO 4.1)

The school farm layout principle of economy of requires that the most

frequently used areas be placed closest to the entrance and school building to

minimise the time students spend travelling. (Linked to SLQ 4.2)

School farm management requites planning and : all activities must be

aligned with the school calendar so.that students are present for all key agricultural

operations. (Linked to SLO 4.3)

The most common challenge facing school farm management in Nigeria is inadequate
, which prevents purchase of inputs and leads to infrastructure

deterioration. (Linked to SLO 4.4)

Short-Answer Questions

-

. Define a school farm and state three reasons why it is important. (Linked to SLO 4.1)

State four differences between a school farm and a commercial farm. (Linked to SLO
4.1)
State four factors to consider in selecting the location of a school farm. (Linked to

SLO 4.1)

. Name four components of a school farm layout. (Linked to SLO 4.2)

. Name four challenges of school farm management in Nigeria and one solution for

each. (Linked to SLO 4.4)
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Long-Answer Questions

1. Define the school farm, explain its importance, distinguish it from commercial and
traditional farms, and state the factors for its location. (Linked to SLO 4.1)

2. Describe the factors and principles guiding school farm layout and identify the main
components of a school farm. (Linked to SLO 4.2)

3. Describe the principles of school farm management, agricultural activities,
maintenance operations, record keeping, and administration. (Linked to SLOs 4.3,

4.4)
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Answers to Concept Check Questions [Series 4]

Objective Questions

1. Farm.

2. Education.
3. Movement.
4. Scheduling.
5. Funding.

Short-Answer Questions

1. A school farm is land attached to a school used as an outdoor classroom for practical
agricultural teaching. Three reasons: givesstudents hands-on experience;
demonstrates improved farming techniques to the community; generates income for
the school.

2. Purpose (education vs profit); management (students/teacher vs professional
managers); scale (small diversified vs large specialised); record keeping (detailed
educational records vs financial records).

3. Proximity to school building; good soil quality (deep, well-drained, fertile); reliable
water supply (borehole or river); adequate size and gentle slope (less than 5%);
security(fenced perimeter).

4. Crop production plots (field crops, vegetable garden, tree nursery); livestock units
(poultry house, fish pond, goat/sheep pen); support infrastructure (office, tool store,
compost yard, water supply); perimeter fence and signboards.

5. Inadequate funding (solution: generate income from produce sales and seek grants);
theft and vandalism (solution: perimeter fence and security guard); lack of farm
supervisors (solution: train teachers; engage extension officers); poor scheduling

(solution: prepare annual farm calendar integrated with timetable).

Long-Answer Questions
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-

A school farm is a piece of land attached to an educational institution used as an outdoor
classroom for practical agricultural teaching, managed by students under teacher
supervision. Importance: reinforces classroom theory with hands-on practice;
demonstrates improved farming methods; produces food and income for the school;
develops positive attitudes toward agriculture; serves as a community demonstration
centre. Differs from commercial farm (profit-oriented; large scale; professional
management; focused on few enterprises); differs from traditional farm (subsistence;
family management; conservative; no formal records). Location facters: proximity to
school (short walking distance); fertile, well-drained soil; reliable water supply; adequate
land area (gently sloping; less than 5%); secure perimeter.

Layout factors: curriculum requirements (space for all'syllabus enterprises); available
land area and shape; student numbers (sufficient working space per student); budget and
infrastructure (realistic phasing); security and safety (separate machinery from student
areas). Layout principles: economy of movement (frequent-use areas near entrance and
school); functional grouping (related enterprises in zones); flexibility (blocks adaptable
for crop rotation and curricular change); visibility and supervision (teacher can observe
all areas from one point); demonstration value (attractive, labelled, with clear tour route);
safety (pedestrian paths separate from vehicles; pesticide store away from water).
Components: crop plots (field crops, vegetable garden, tree nursery, orchard, soil

management demonstration plots); livestock (poultry house, rabbit hutches, goat/sheep

pen, pig sty, fish pond); support infrastructure (office/classroom, tool store, produce store,

compost yard, borehole and irrigation, weather station, signboards, perimeter fence).
Management principles: planning and scheduling (annual farm calendar aligned with
school terms); supervision (teacher/supervisor oversight; assigned student tasks);
integrated management (residues to livestock; manure to crops; pond water to
vegetables); economy and profitability (minimise waste; generate income from produce);
continuous improvement (evaluate each season and adjust). Activities: land preparation
(clearing, ploughing, bed making); crop planting and management (planting, fertilisation,
weeding, pest control); harvesting and post-harvest (threshing, drying, storage, yield
recording); livestock care (feeding, health management, production records); aquaculture

(stocking, feeding, water quality, harvest); farm mechanisation (tool use, equipment
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servicing). Maintenance: buildings (inspect, repair, lime wash); tools (clean, sharpen,
store); soil (fallow, compost, contour ridges); water supply (service pump, clean tank,
check pipes). Record keeping: crop, livestock, financial, attendance, weather, and
inventory records. Administration: principal appoints farm manager; Farm Management
Committee oversees; teacher integrates with curriculum; supervisor manages operations;
student farm clubs; annual budget from produce income and school allocation; external

support from Ministry of Agriculture, NGOs, alumni.

Answers to Pilot Questions [Series 4]

Part 4.1

-

A school farm is a piece of land attached to a school used as an outdoor classroom for
practical agricultural teaching, managed by students under teacher supervision. Five
reasons: gives students practical experience that reinforces theory; demonstrates
improved farming methods students can transfer to community farms; produces food and
income for the school; develops positive attitudes toward agriculture as a career; serves
as a demonstration centre for the farming community.

Five differences: (1) Purpose: education vs profit (commercial). (2) Management:
students/teacher vs professional managers and paid labour. (3) Scale: small and highly
diversified vs large and'specialised. (4) Record keeping: detailed educational and
productionrecords vs financial records only. (5) Innovation: actively introduces new
technology vs commercial farm adopts only if it improves profit.

Five factors: (1) Proximity to school building (short walking distance; maximises time for
practical work). (2) Soil quality (deep, fertile, well-drained soil supports a wide range of
crops). (3) Water supply (borehole, river, or pond for year-round irrigation, especially in
the dry season). (4) Adequate size and gentle slope (less than 5% gradient; accommodates
all enterprises; easy to manage). (5) Security (fenced perimeter prevents theft of produce

and equipment; protects students).
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4,

Proximity to the school building is important because a long distance between the
classroom and the farm wastes valuable time that students could spend on practical work.
It also increases the risk of accidents during transit and makes it difficult for teachers to
move between theory lessons and farm supervision efficiently. The school farm should
ideally be within five minutes' walking distance of the main classroom block.

Water supply is critical in Nigeria because the harmattan dry season (November to
March) can last 4-6 months in northern Nigeria, during which most rain-fed crops cannot
grow. Without irrigation water from a borehole, stream, or pond, the school farm 1s
inactive for much of the dry season, depriving students of practical experience during a
significant part of the school year. A reliable water supply allows vegetable production,

livestock watering, and nursery management to continue year-round.

Part 4.2

-

Five factors: (1) Curriculum requirements (space for all enterprises and activities in the
agricultural science syllabus). (2) Available land area and shape (determines what
enterprises can be included). (3) Student numbers and class size (farm must provide
sufficient working space for all students simultaneously). (4) Budget and available
infrastructutre (determines what can be built immediately and what is phased). (5)
Security and safety (separate machinery from students; chemicals away from water;
livestock downwind).

Economy. of movement requires placing the most frequently visited areas (vegetable
beds, demonstration plots) closest to the school entrance and building, and less frequently
visited enterprises (livestock, machinery) further away. This minimises the distance
students walk during each practical session, maximises productive working time, and
reduces disruption when students move between enterprises.

Visibility and supervision require that all farm plots and enterprise areas be arranged so
that a teacher or supervisor standing at a central point can see students working
throughout the farm. This deters misconduct, enables prompt response to accidents, and

allows the teacher to assess student performance across all areas simultaneously.
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Enclosed or hidden spaces where supervision is difficult should be avoided in the layout
design.

Six crop production components: (1) Field crop demonstration plots (maize, cassava,
yam, cowpea). (2) Vegetable garden (tomato, pepper, okra, leafy vegetables with
irrigation). (3) Tree crop nursery (cocoa, oil palm, citrus, cashew seedlings). (4) Orchard
(mature tree crops for observation and harvest). (5) Soil management demonstration plots
(composting, mulching, contour ridging). (6) Cover crop plots for soil fertility
demonstration.

Six support infrastructure components: (1) Farm office and classroom (briefings, record
keeping, weather station). (2) Tool and equipment store (lockable; hoes, cutlasses,
sprayers, watering cans). (3) Produce store (dried grain, processed products). (4)
Compost yard and manure pit (organic waste recycling). (5) Water supply system
(borehole, overhead tank, irrigation pipes). (6) Perimeter fence or hedge (security and

livestock containment).

Part 4.3

-

Five principles: (1) Planning and scheduling (all activities planned and aligned with the
school calendar). (2) Supervision and accountability (every activity supervised; students
assigned specific tasks). (3) Integrated management (outputs of one enterprise become
inputs for another). (4) Economy and profitability (minimise waste; generate income
from produce). (5) Continuous improvement (evaluate performance each season and
improve the next plan).

Integrated management means the school farm is run as a closed-loop system where
outputs of each enterprise feed other enterprises: crop residues and kitchen waste are fed
to poultry and pigs; manure from livestock is composted and applied to crop plots;
nutrient-rich fish pond water is used to irrigate vegetables; compost from the compost
yard enriches the fish pond. This approach reduces external input costs, demonstrates

ecological farming principles to students, and increases overall farm productivity.
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Six agricultural activities: (1) Land preparation (clearing, ploughing, bed preparation,

ridging). (2) Crop planting and management (seeding, transplanting, fertilisation,
weeding, pest control). (3) Harvesting and post-harvest handling (harvesting at correct

maturity, threshing, drying, storage, yield recording). (4) Livestock management

(feeding, watering, health management, production records). (5) Aquaculture (fingerling
stocking, daily feeding, water quality monitoring, harvesting). (6) Farm mechanisation

(tool use, equipment cleaning and servicing).

Four maintenance operations for buildings: (1) Regular inspection for roof leaks, cracked

walls, broken doors, and damaged flooring. (2) Prompt repair of all damage to prevent

deterioration. (3) Lime wash or emulsion paint applied annually to control' dampness and

pests. (4) Fence and gate inspection and repair to prevent livestock escape and
unauthorised entry.
Regular soil and land maintenance is important on a school farm to maintain the

productivity of crop plots year after year. Without regular application of compost and

manure, soil organic matter declines and crop yields fall; without maintaining contour
ridges and grass strips, erosion removes the topsoil during the rainy season; without
occasional fallowing or cover cropping, soil-borne pests and diseases build up, reducing
yields. A productive, well-maintained soil is essential for meaningful student practical

activities.

Part 4.4

-

Six records and purposes: (1) Crop records (planting date, variety, inputs, yield; used to

evaluate crop performance and plan next season). (2) Livestock records (feeds consumed,

production, health treatments; used to assess animal enterprise efficiency). (3) Financial

records (income and expenditure; used to determine whether the farm is generating a

surplus or deficit). (4) Attendance records (student participation in each practical session;
used for assessment and accountability). (5) Weather records (daily rainfall, temperature,

extreme events; used to explain crop performance and plan activities). (6) Inventory
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-

records (register of tools, equipment, seeds, chemicals; used to track assets and prevent
loss).

Agricultural science teacher: responsible for integrating school farm practical activities
with the classroom curriculum; prepares the annual farm plan in line with the syllabus;
supervises student practical sessions; assesses student practical performance; ensures
farm activities align with the school timetable. Farm supervisor: responsible for day-to-
day physical management of the farm; supervises student and worker activities; carries
out and organises maintenance operations; ensures security of produce, tools, and
equipment; keeps daily operational records.

A school farm is primarily funded through the school's annual budget allocation from the
school management or government; additional income is generated from selling farm
produce (crops, eggs, meat, fish, seedlings) to the school feeding programme, staff, or
local market. Income from produce sales is returned to a dedicated school farm fund and
used to purchase inputs for the next season. The Farm Management Committee prepares
and approves the annual farm budget; any deficit is supplemented by the school
administration, parent-teacher association, or external grants.

Four challenges: (1) Inadequate funding (inputs cannot be purchased; infrastructure
deteriorates). (2) Theft and vandalism (produce, tools, and livestock are stolen or
damaged). (3) Lack/of qualified farm supervisors (teachers cannot manage the farm
alone; practical-activities are limited). (4) Poor planning and scheduling (farm activities
not coordinated with the school timetable; crop cycles disrupted).

Four solutions: (1) Inadequate funding: generate income from farm produce sales; apply
for grants from the Ministry of Agriculture, NGOs, and alumni. (2) Theft and vandalism:
install perimeter fencing and secure gate; employ a night security guard; install security
lighting. (3) Lack of supervisors: provide in-service training to agricultural science
teachers; engage state agricultural extension officers for technical support. (4) Poor
scheduling: prepare an annual farm calendar at the start of each school year; integrate

farm practical sessions into the official school timetable as compulsory periods.
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Series 5: Agricultural Activities and

Community Impact

o Part5.1: Agricultural Activities on the School Farm
o Sub Part 5.1.1: Crop production activities
o Sub Part 5.1.2: Livestock and fisheries activities
o Sub Part 5.1.3: Farm mechanisation and agro-processing activities
o Part5.2: Transfer of Agricultural Knowledge to the Community
o Sub Part 5.2.1: The school farm as a community demonstration centre
o Sub Part 5.2.2: Extension education and technology transfer

o Sub Part 5.2.3: Student-community linkages in agriculture
o Part5.3: Improving Community Agricultural Qutput

o Sub Part 5.3:1: How school farm experiences improve community farming

o Sub Part 5.3.2: Improved varieties, inputs, and practices from school to

community
o ' Sub Part 5.3.3: Community food security and income from improved agriculture
o Part5.4: Prospects of School Farming for Agricultural Development
o Sub Part 5.4.1: Role of school farms in national agricultural development
o Sub Part 5.4.2: Challenges and future of school farming in Nigeria

o Sub Part 5.4.3: Integration of farmstead planning with community development
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Introduction

The school farm does not exist in isolation from the wider community. Students who learn
improved agricultural skills and technologies on the school farm carry that knowledge home to
their families and communities, creating a multiplier effect that extends the impact of agricultural
education far beyond the school gate. This transfer of knowledge and experience from school
farm to community is one of the most powerful justifications for investing in well-equipped,

well-managed school farms.

This final Series examines the full range of agricultural activities carried out on the school farm,
the mechanisms by which knowledge and technology are transferred from the school to the
surrounding community, the ways in which school farm experiences improve community
agricultural output and food security, and the broader prospects and challenges of school farming
for Nigerian agricultural development. It draws together all the knowledge built across the five
Series of AGE 201.

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

e SLO 5.1 describe the full range of crop production, livestock, fisheries, and
mechanisation activities carried out on a school farm (Linked to Part 5.1),

e SLO 5.2 explain how the school farm serves as a community demonstration centre and
describe the mechanisms of knowledge and technology transfer to the community
(Linked to Part 5.2),

e  SLO 5.3 describe how school farm experiences are transferred to improve community
agricultural output, food security, and income (Linked to Part 5.3), and

e SLO 5.4 discuss the role of school farms in national agricultural development, their
challenges, and the integration of farmstead planning with community development

(Linked to Part 5.4).
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5.1 Agricultural Activities on the School Farm
5.1.1 Crop production activities

Crop production is the largest and most visible enterprise on most Nigerian school farms.
Activities include: land preparation (clearing vegetation by hand or tractor; primary tillage by
ploughing or hoeing; secondary tillage by harrowing; forming ridges, mounds, beds, or flat
seedbeds depending on the crop); soil amendment (applying compost, farmyard manure; and
lime before planting to improve fertility, pH, and organic matter); planting (sowing seeds or
transplanting seedlings of field crops at the correct spacing, depth, and time; using improved

varieties obtained from research institutions or reputable agro-dealers).

Crop management activities: fertiliser application (measuring and applying inorganic NPK and
urea at the correct rate and time; split application for nitrogen); weed management (hand
weeding with hoes at the critical period; herbicide application pre- or post-emergence); pest and
disease scouting and management (daily-or weekly observation; IPM approach: cultural,
biological, and selective chemical control); irrigation (hand watering with watering cans; drip or
sprinkler irrigation for vegetables); and harvesting (at correct physiological maturity; gentle
handling; sorting; weighing and recording yield). All these activities are carried out by students
in rotation, ensuring that every student gains experience of each operation within the school

term.

Fill in the blank: Crop production activities on the school farm begin with land
(clearing, ploughing, harrowing, ridging) and include planting, fertilisation, weed management,

pest and disease control, irrigation, harvesting, and post-harvest handling.

5.1.2 Livestock and Fisheries Activities

Livestock activities on the school farm help students develop practical animal-management
skills. In poultry production, students prepare and disinfect the poultry house, brood chicks,
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provide suitable feeds and clean water, observe birds for signs of disease, assist with vaccination,
collect eggs, keep production records, and market birds or eggs. In goat and sheep production,
students clean pens, provide feed and water, monitor health and growth, assist with deworming
and vaccination, and record weight changes. Rabbit and pig management may also involve
preparing housing, feeding animals, cleaning pens or hutches, observing growth and

reproduction, and keeping basic production records.

Fisheries activities introduce students to pond preparation, fish stocking, feeding, water-quality
monitoring, growth assessment, and harvesting. Earthen ponds may be limed, filled, and
fertilised before stocking with catfish or tilapia fingerlings. Students feed the fish regularly,
observe water colour, odour, and turbidity, and sample the fish periodically to-monitor growth.
Fish may be harvested by draining the pond or using a seine net when they reach market size. All
livestock and fisheries activities should be carried out with proper hygiene, safety, humane

handling, and responsible animal-welfare practices:

Fill in the blank: Poultry management on the school farm involves preparing the house, brooding
chicks, feeding on schedule, vaccinating.against Newecastle Disease and , collecting

and recording daily egg production; and marketing eggs or finished broilers.

5.1.3 Farm mechanisation and agro-processing activities

Farm mechanisation activities expose students to the tools and machines used in modern
agriculture. Hand tool use and care: students learn the correct technique for using and
maintaining hoes, cutlasses, spades, rakes, watering cans, knapsack sprayers, and wheelbarrows;
after each use, tools are cleaned, dried, and stored in the tool store; cutting edges are sharpened
with a file or whetstone. Power equipment operation: where a tractor is available, students
observe and assist with ploughing, harrowing, and ridging operations; they learn tractor safety
rules, how to hitch implements, how to check oil and fuel, and how to clean the tractor after use;
small power equipment (power tiller, generator, water pump) is demonstrated and operated under

close supervision.
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Agro-processing activities give students practical skills in adding value to raw farm produce.
Grain processing: students learn to thresh sorghum and maize by hand or by machine, winnow to
remove chaff, dry grain to safe moisture content, and store in airtight containers or bags with
appropriate fumigants. Cassava processing: students peel, wash, grate, dewater, and roast cassava
to produce garri; or pound and ferment to produce fufu; or grate, press, and dry to produce
cassava chips. Vegetable preservation: sun-drying of pepper and okra; blanching and drying of
leafy vegetables; simple preservation with salt. Oil palm processing: students observe and
participate in parboiling, mashing, pressing, and clarifying palm oil from fresh fruit bunches.
These processing skills increase the marketable value of school farm produce and prepare

students for agro-enterprise.

Fill in the blank: Agro-processing activities on the school farm include grain threshing and
storage, cassava processing into (by grating,-dewatering, and roasting), vegetable

drying and preservation, and palm oil extraction from fresh fruit bunches.
Crop Production Activity Cycle for a Nigerian School Farm
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“— Practical teaching sequence for school farm crop enterprises. —&

Figure 5.1: Agricultural activities on the school farm
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Pilot questions 5.1

1. State six crop production activities carried out on a school farm.
Describe the daily management routine for school farm poultry.
Describe the steps in managing a fish pond on a school farm.

State five hand tools used on the school farm and state how each is maintained.

A I

Describe the steps in processing cassava into garri on the school farm.

5.2 Transfer of Agricultural Knowledge to the Community
5.2.1 The school farm as a community demonstration centre

A well-managed school farm is not only a classroom for students; it is also a demonstration
centre for the surrounding farming community: Community members, farmers' groups, and
village leaders can visit the school farm to observe improved crop varieties, better planting
methods, soil conservation techniques; livestock management practices, and agro-processing
technologies that they may not have seen or been able to afford to try on their own farms. The
visual impact of a well-maintained, productive school farm is a powerful tool for stimulating
adoption of improved practices; seeing is believing, and a school farm demonstration plot that
consistently yields more than a neighbouring traditional farm is the most persuasive extension

message possible:

For the school farm to function effectively as a demonstration centre, it must be: well-organised
and labelled (signboards identifying each enterprise, variety, and management practice allow
visitors to follow a logical tour); regularly maintained (a poorly kept farm is a negative
demonstration; visitors must see healthy, productive crops and livestock); accessible to
community visitors (open days, field days, and farmer visits must be organised regularly and
publicised in the community); and staffed by knowledgeable guides (teachers and senior students
should be able to explain each enterprise to community visitors in simple, practical language).
The school farm open day, typically held at harvest time, is one of the most effective

mechanisms for community outreach and technology demonstration.
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Fill in the blank: For the school farm to function as an effective community demonstration
centre, it must be well-organised, clearly (with signboards identifying each enterprise
and variety), regularly maintained, accessible to community visitors, and staffed by
knowledgeable guides.

5.2.2 Extension education and technology transfer

Extension education is the process of communicating improved agricultural knowledge, skills,
and technologies from research institutions and schools to farmers and the public: The school
farm plays a key role in extension education by demonstrating technologies in a setting that is
familiar and accessible to rural communities. Technologies typically demonstrated and
transferred from the school farm include: improved seed varieties (high-yielding, disease-
resistant, drought-tolerant varieties of maize, cassava, cowpea, tomato, and other crops; obtained
from IITA, IAR, or reputable seed companies); improved fertiliser practices (balanced NPK
application; correct timing and placement; split application of nitrogen); integrated pest
management (scouting for pests; using resistant varieties and cultural control before chemical
control); improved livestock breeds (crossbred poultry, improved goat breeds) and management
practices (correct vaccination schedule; balanced feeding; biosecurity measures).

Mechanisms of technology transfer from the school to the community: field days and open days
(structured visits by farmers to.observe demonstrations); farmer-to-farmer transfer (students who
have learned a technique on the school farm practice it at home; their neighbours observe and
adopt it); agricultural science club activities (student clubs organise outreach programmes, clean-
up campaigns, and mini-demonstrations in the community); use of community radio and social
media (teachers and senior students record short videos of school farm demonstrations and share
via WhatsApp, YouTube, and community radio stations); and collaboration with the state
agricultural extension service (the school farm becomes a demonstration site for extension
workers who use it to train farmer groups from surrounding villages). These mechanisms
collectively create a sustained pathway for improved agricultural technology from the school to

the community.
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Fill in the blank: Agricultural education transfers improved knowledge, skills, and
technologies from research institutions and schools to farmers; the school farm demonstration
plot is a key tool for this transfer, supplemented by field days, farmer visits, student outreach,

and community radio.

5.2.3 Student-community linkages in agriculture

Students are the most direct and powerful link between the school farm and the farming
community. Most agricultural science students in Nigerian secondary schools.come from
farming families; they live in farming communities; and they return.home every evening and
during school holidays. Knowledge and skills acquired on the school farm therefore have
immediate potential for application at the household level. A studentwho learns to prepare a
compost heap on the school farm can teach the technigue to parents and neighbours; a student
who learns to space maize at 75 x 25 cm and apply NPK at planting will notice if the family farm

is not following this practice and can suggest the improvement.

Student-community linkages are strengthened by: home farm projects (students are assigned
practical projects to carry out on their family farms during school holidays; they report back to
the teacher at the beginning of the next term; this directly transfers skills to the community
level); community service activities (student agricultural science clubs organise seedling
distribution, vaccination campaigns, or farm clean-up days in the community; this builds
goodwill and'demanstrates agricultural knowledge); farmer-parent engagement (inviting parents
who are farmers to.observe school farm demonstrations and participate in harvest day creates a
two-way exchange; parents share traditional knowledge while students demonstrate improved
methods); and school-community gardens (establishing small shared gardens where students and
community members farm side by side reinforces knowledge transfer and builds lasting

relationships).

Fill in the blank: Home farm , iIn which students carry out practical agricultural
activities on their family farms during school holidays and report back to the teacher, are one of
the most direct mechanisms for transferring school farm knowledge to the farming community.
1
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Figure 5.2: Knowledge transfer from sehool farm to community
Pilot questions 5.2

1. Explain how a school farm functions as.a community demonstration centre.

2. State five technologies that are typically transferred from the school farm to the
community.

3. Describe four mechanisms by which technology is transferred from the school farm to the
surrounding community.

4. Explain how home farm projects strengthen student-community linkages.

5. ~Explain what a school farm open day is and why it is an effective extension tool.
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5.3 Improving Community Agricultural Output
5.3.1 How school farm experiences improve community farming

The cumulative effect of school farm training on community agriculture is significant. When a
student who has spent three years practising improved farming techniques on the school farm
returns to the family farm after graduation, they bring practical skills that can immediately
improve household agricultural productivity. Key skills transferred include: correct land
preparation (ploughing deep and in time; making proper ridges or beds for each crop); proper
planting (using certified improved seed; correct spacing and depth; planting at the right time
relative to the onset of rains); and improved soil fertility management (applying correct amounts
of compost and fertiliser; understanding the importance of timing and placement of fertiliser

application).

Experience in weed management (early weeding at the critical period; herbicide use) and
integrated pest and disease management (scouting; biological and cultural controls before
chemical; correct pesticide dosage and safety) also translates directly to better yields on
community farms. Students trained.in harvesting at the correct maturity stage, proper post-
harvest drying, and safe storage help their families reduce the 20-40% post-harvest losses that
currently reduce the effective food supply in many Nigerian communities. Over time, as more
school-trained students enter the farming community, the average technical level of farming
practice rises, productivity increases, and the farming community as a whole becomes more

food-secure and commercially viable.

Fill in'the blank: Students trained on the school farm transfer skills in land preparation, improved
planting, soil fertility management, weed control, pest management, and post-harvest
to their family farms, reducing losses and increasing household food security.

5.3.2 Improved varieties, inputs, and practices from school to community
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The school farm is often the first point at which improved seeds, breeds, and production
technologies enter a local farming community. Access to improved varieties: the school farm
obtains certified seeds of high-yielding varieties (IITA TZMRSR maize; TMS cassava; IAR
cowpea varieties) directly from research institutions or agro-dealers; students who plant and
harvest these varieties on the school farm can save seed (for open-pollinated varieties) or observe
the performance advantages and request the same varieties from their local agro-dealer; the

school farm thus creates awareness of, and demand for, improved varieties in the community:.

Demonstration of improved input use: the school farm demonstrates the correct use of inorganic
fertilisers (type, rate, timing, placement) and organic amendments (compast, manure, biochar) in
combination; community farmers who observe or learn of the improved yields from fertilised
school farm plots are motivated to try the same inputs; the school farm can facilitate this by
organising bulk input purchases for student families at-lower cost. Introduction of improved
practices: soil conservation measures (contour ridges, mulching, cover cropping); integrated pest
management; improved storage (sealed containers, hermetic bags); simple irrigation (watering
cans, drip tape); and agro-processing (garri making, palm oil extraction, grain milling) are all
practices that can be observed and learned through the school farm and replicated on family

farms at low cost.

Fill in the blank: The schoal farm obtains certified seeds of high-yielding directly
from research institutions such.as I1'TA and IAR; students who plant and observe these varieties
on the school farm create awareness and demand for improved seeds in the surrounding

community.

5.3.3 Community food security and income from improved agriculture

Improved agricultural practices transferred from the school farm to the community have direct
positive effects on food security and household income. Food security: higher crop yields from
improved varieties, correct fertilisation, timely weeding, and reduced post-harvest losses increase
the quantity of food available to farm families; a family that previously harvested 500 kg of
maize per season may harvest 1,500-2,000 kg with improved practices; this moves the household
M)
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from food deficit to food surplus; nutritional quality also improves when vegetables, legumes,
and animal products (eggs, meat, fish) from improved enterprises are added to the family diet.
The aggregate effect across many farm families in a community is a significant improvement in

local food availability and nutritional status.

Income: food surpluses produced through improved practices can be sold at local and regional
markets; improved agro-processing skills (garri making, palm oil extraction, vegetable drying)
add value to raw farm produce before sale, increasing income per kilogram of produce; poultry,
fish, and small ruminant production from improved school farm techniques generates.cash
income throughout the year rather than only at harvest time. Youth employment and
entrepreneurship: school farm training equips graduates with the practical skills:and confidence
to establish their own commercial micro-farms or agro-processing businesses; the school farm
incubates agricultural entrepreneurship by exposing students to farm management, record
keeping, budgeting, and marketing as part of the practical curriculum; this reduces youth

unemployment in rural areas and strengthens the local agricultural economy.

Fill in the blank: Improved agricultural practices.transferred from the school farm increase crop
yields, reduce post-harvest , improve household food security, generate marketable

surpluses, and stimulate youth.agricultural entrepreneurship in the community.
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Figure 5.3: Impact of school farm knowledge on community agriculture

Pilot questions 5.3
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State five specific farming skills learned on the school farm that improve community

Explain how the school farm creates awareness of and demand for improved seed

Describe three improved practices transferred from the school farm that reduce post-

Explain how improved agricultural practices increase household food security in Nigerian

10. Explain how school farm training promotes youth agricultural entrepreneurship.
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5.4 Prospects of School Farming for Agricultural Development
5.4.1 Role of school farms in national agricultural development

School farms make a contribution to national agricultural development that goes beyond their
small physical size. At the human capital level: school farms train the next generation of
Nigerian farmers, agricultural science teachers, farm managers, extension workers, and agro-
entrepreneurs; the practical skills, scientific knowledge, and positive attitude toward agriculture
instilled through school farm training are essential human capital inputs for a productive
agricultural sector. Agriculture employs over 30% of Nigeria's labour force; improving the
quality of this workforce through better practical agricultural education has large-scale national

benefits.

At the technology diffusion level: school farms serve as the last mile of the agricultural research-
to-farmer pipeline; they receive improved varieties, technologies, and practices from national
research institutions (IITA, IAR, NAERLS, FRIN) and state extension services and make them
accessible and understandable to rural communities through demonstration and student-mediated
transfer. At the national food security level: improving the farming practices of millions of
smallholders through better school farm education is a cost-effective strategy for increasing
national food production, reducing Nigeria's dependence on food imports, and achieving the food
security targets of the Agriculture Promotion Policy and the National Food Security Programme.
A strengthened national network of productive, well-managed school farms is therefore a

strategic national investment.

Fill in'the blank: School farms contribute to national agricultural development by training the
next generation of farmers and agro-entrepreneurs, serving as the last mile of the agricultural
-to-farmer pipeline, and improving the farming practices of smallholders to increase

national food production.

5.4.2 Challenges and future of school farming in Nigeria
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The future of school farming in Nigeria depends on overcoming the challenges that currently
limit its effectiveness. Curriculum and examination focus: the increasing emphasis on theoretical
knowledge and written examinations in Nigerian secondary education has reduced the time and
resources devoted to practical school farm activities; many schools have abandoned their farms
because principals and teachers prioritise examination performance over practical skills.
Solution: the West African Examinations Council (WAEC) and NECO practical agriculture
examinations should be given greater weight in final grades; agricultural science teachers should
be trained to integrate practical farm activities systematically with WAEC/NECO practical

requirements; the curriculum should include compulsory school farm practical periods.

Infrastructure deterioration: many school farms established in the 1970s and 1980s have fallen
into disrepair; buildings are crumbling, irrigation systems are broken, fencing is missing, and
tools are lost or stolen; restoring and modernising these farms requires substantial government
investment. The future of school farming also depends on: digital and precision agriculture
education (school farms should incorporate smartphone GPS for boundary measurement, digital
record keeping, drone observation of crop health, and weather app monitoring; this prepares
students for 21st-century agriculture); greater private sector involvement (agro-input companies,
food processors, and agribusinesses should partner with school farms to provide inputs, training,
and marketing links in exchange for branding and demonstration rights); and increased
government funding and policy support (dedicated budget lines for school farm maintenance;
inclusion of school farm quality.in school inspection criteria; training of agricultural science

teachers in modern farm management).

Fill in the blank: The future of school farming in Nigeria requires greater government
and.policy support including dedicated budget lines for farm maintenance, inclusion of school

farm quality in school inspection criteria, and training of teachers in modern farm management.

5.4.3 Integration of farmstead planning with community development

The principles of farmstead planning studied throughout this course are not limited to individual
farm enterprises; they apply equally to community-level land use planning and agricultural
1
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development. At the community level, farmstead planning principles can guide: village land use
mapping (using GPS and GIS to map farmland, grazing areas, forests, settlements, and water
bodies in the community; identifying areas suitable for collective irrigation schemes, community
tree planting, or protected watershed zones); community farm layouts (planning shared
community gardens, cooperative farms, or demonstration plots for farmer groups using the same
layout principles of economy of movement, functional grouping, and environmental sensitivity

applied to school and individual farms).

Integration of the school farm with community development means: the school farm plan
becomes a model for community members planning to improve their own farmsteads; the survey
skills learned in Series 2 and 3 enable students (and later, trained community members) to
measure and document their own farm boundaries, reducing disputes and enabling credit access;
the soil survey skills of Series 2 help community farmers understand their soils and match crops
to capability; and the record keeping and enterprise economics skills of Series 4 help farm
families manage their agricultural businesses more profitably. The graduation of agriculturally
literate students into farming communities, equipped with planning, survey, and management
skills, is the most sustainable long-term investment in Nigerian agricultural development. AGE

201 is designed to produce exactly such graduates.

Fill in the blank: At the community level, farmstead planning principles can guide village land
use (using GPS and GIS to map farmland, grazing areas, forests, and water bodies)
and the design of community farms and irrigation schemes using principles of economy of

movement and functional grouping.
Pilot questions 5.4

11. State four ways in which school farms contribute to national agricultural development in
Nigeria.

12. Explain why the curriculum and examination focus is a challenge to school farming and
suggest a solution.

13. Describe three future improvements needed to strengthen school farming in Nigeria.
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14. Explain how farmstead planning principles can be applied to community-level land use
planning.
15. Explain how AGE 201 prepares students to contribute to community agricultural

development.
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Series Summary

This Series covered the major agricultural activities carried out on a school farm, including crop
production, livestock and fisheries management, mechanisation, and agro-processing. It also
explained how school farms serve as demonstration and extension centres by transferring
improved farming practices, varieties, inputs, and management skills to students, families, and

local farmers.

School farms can improve food security, reduce post-harvest losses, increase farm income, and
encourage youth participation in agriculture. Despite challenges such as poor funding, weak
infrastructure, and limited practical periods, stronger government support, private-sector
partnerships, and the use of digital agriculture can improve their impact. By completing this
Series, students should achieve SLOs 5.1-5.4 and the AGE 201 course ‘outcomes.

Glossary of Terms

o Agro-entrepreneurship: establishing and running a commercially viable agricultural
business; school farm training in practical skills, record keeping, and marketing develops

the entrepreneurship capacity of agricultural students.

o Community demonstration centre: a farm or plot used to show community members
improved agricultural practices and technologies through visual demonstration; the

school farm serves this role for the surrounding community.

o - Extension education: the process of communicating improved agricultural knowledge,
skills, and technologies from research institutions and schools to farmers and the public

to improve agricultural productivity.

e  Field day: an organised visit by farmers or community members to a demonstration farm
or plot to observe improved agricultural practices in action; a key mechanism for

technology transfer.
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e Garri: a granular cassava product made by peeling, grating, dewatering, and roasting
cassava roots; one of the most widely consumed foods in Nigeria; a key agro-processing

activity on school farms.

o Home farm project: a practical assignment in which a student carries out specified
agricultural activities on the family farm during school holidays and reports the results

back to the teacher at the start of the next term.

o IITA (International Institute of Tropical Agriculture): a research institution based in
Ibadan, Nigeria, that develops and distributes improved varieties of cassava, maize,

cowpea, yam, and other tropical crops used for demonstration on school farms.

o Integrated pest management (IPM): a pest control strategy combining cultural,
biological, and selective chemical methods to keep pest populations below the economic

damage threshold; taught and demonstrated on schoel farms:

e Open day: an organised event at which a school farm is opened to community visitors,
parents, and stakeholders; demonstrations are given, produce is exhibited, and farm

activities are explained; typically held at harvest time.

o Post-harvest loss: the loss in quantity or quality of agricultural produce between harvest
and final consumption; school farm training in proper threshing, drying, and storage helps

community farmers reduce these losses.

e Student-community linkage: the connection between school farm-trained students and
their farming communities through which knowledge, skills, and improved technologies

are transferred from the school to the farm household and neighbourhood.

o Technology transfer: the process by which improved agricultural knowledge, practices,
and materials (improved varieties, fertilisers, tools, processing methods) move from

research or educational institutions to farmers who then adopt and use them.

e Youth agro-entrepreneurship: the establishment and management of commercial
agricultural businesses by young people; school farm training is a key input that equips
young Nigerians with the practical and business skills needed to start and sustain such
enterprises.
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Concept Check Questions [Series 5]

Objective Questions

Crop production activities on the school farm begin with land (clearing;

ploughing, ridging) and include planting, fertilisation, weed management, pest‘control,

and harvesting. (Linked to SLO 5.1)

Poultry management on the school farm includes brooding chicks, feeding, vaccinating
against Newcastle Disease and , collecting eggs, and marketing finished birds.
(Linked to SLO 5.1)

For the school farm to function as a community demonstration centre, it must be well-
organised, clearly (with signboards identifying each enterprise), maintained,
and accessible to community visitors. (Linked to SLO 5:2)

Home farm , in which students practise agricultural activities on their family
farms during school holidays, are one of the most direct mechanisms for transferring
school farm skills to the community. (Linked to SLO 5.2)

School farms contribute to national agricultural development by training the next

generation of farmers and serving as the last mile of the agricultural -to-farmer

pipeline for improved varieties and technologies. (Linked to SLO 5.4)

Short-Answer Questions

-

State five crop production activities carried out on a school farm. (Linked to SLO 5.1)
State five technologies typically transferred from the school farm to the community.
(Linked to SLO 5.2)

State four mechanisms by which knowledge is transferred from the school farm to the
community. (Linked to SLO 5.2)

State three ways in which improved school farm practices improve community food
security. (Linked to SLO 5.3)

State three challenges facing school farming in Nigeria and one solution for each.

(Linked to SLO 5.4)
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Long-Answer Questions

1.

Describe the crop production, livestock, fisheries, mechanisation, and agro-processing
activities carried out on a school farm. (Linked to SLO 5.1)

Explain how the school farm serves as a community demonstration centre and describe
the mechanisms by which knowledge is transferred from the school to the community.
(Linked to SLO 5.2)

Describe how school farm experiences improve community farming, food security, and
income; discuss the role of school farms in national development, their challenges, and

their integration with community planning. (Linked to SLOs 5.3,5.4)

Answers to Concept Check Questions [Series 5]

Objective Questions

A

Preparation.
Gumboro.
Labelled.
Projects.

Research.

Short-Answer Questions

1.

-

Land preparation, planting (seeds or seedlings), fertiliser application, weed management,
pest and disease ¢ontrol (IPM), irrigation, harvesting, and post-harvest handling
(threshing, drying, storage).

Improved seed varieties (high-yielding, disease-resistant); correct fertiliser application
(NPK type, rate, timing); integrated pest management (scouting,
cultural/biological/chemical control); improved livestock breeds and management; soil
conservation measures (contour ridging, mulching, composting).

Field days and open days; student home farm projects; agricultural science club
community outreach; community radio and social media demonstrations; collaboration

with state agricultural extension service.
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4,

Higher crop yields from improved varieties and correct fertilisation increase food
availability; reduced post-harvest losses (better storage) increase the effective food
supply; improved livestock and fisheries production adds protein and nutritional diversity
to the household diet.

Curriculum/examination focus (solution: increase weighting of practical examinations;
compulsory farm periods in school timetable); inadequate funding (solution: government
budget allocation; produce income reinvested; private sector partnership); infrastructure
deterioration (solution: government investment in rehabilitation; private agribusiness

partnerships for inputs and training).

Long-Answer Questions

-

Crop production: land preparation (clearing, ploughing, fidging/bed making); soil
amendment (compost, manure, lime); planting (improved seeds/seedlings at correct
spacing); fertilisation (NPK split application); weed management (hand weeding at
critical period; herbicides); pest/disease scouting and IPM control; irrigation (watering
cans, drip); harvesting at correct maturity; post-harvest (threshing, drying, storage, yield
recording). Livestock: poultry (brooding, feeding, vaccination, egg collection,
marketing); small ruminants (feeding, pen cleaning, health observation, weight
recording); rabbits (feeding, hutch cleaning, growth recording); pigs (feeding, pen
cleaning, farrowing management); aquaculture (pond liming, fingerling stocking, daily
feeding, water quality monitoring, harvest). Mechanisation: hand tool care (clean,
sharpen, store); tractor/power tiller operation and safety; knapsack sprayer use; generator
and pump servicing. Agro-processing: grain threshing and storage; garri making (peel,
grate, dewater, roast); vegetable drying and preservation; palm oil extraction (parboil,
mash, press, clarify).

Community demonstration: a well-managed, labelled, maintained school farm
demonstrates improved varieties, practices, and technologies to community visitors; open
days at harvest time display results; student and teacher guides explain each enterprise;
the visual impact of high yields motivates farmer adoption. Mechanisms of knowledge
transfer: field days/open days (structured farmer visits to observe demonstrations);

student home farm projects (students practise on family farms during holidays; report to
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teacher); agricultural science club outreach (student clubs organise community
demonstrations and seedling distributions); community radio and social media
(teachers/students share video demonstrations); collaboration with state extension (school
farm serves as extension demonstration site for village farmer groups). Technologies
transferred: improved seed varieties (IITA, IAR); correct fertiliser application; IPM;
improved livestock breeds and management; soil conservation practices (mulching;,
contour ridging); improved agro-processing.

Community farming improvement: skills transferred (land preparation, planting,
fertilisation, weed/pest management, post-harvest handling) raise yields and reduce
losses; improved varieties demonstrated on school farm create community awareness and
demand; improved practices (IPM, soil conservation, storage, agro-processing) replicated
at low cost on family farms; food security effects: higher yields + reduced post-harvest
losses = food surplus; improved dietary diversity from vegetables, legumes, and animal
products; income effects: marketable surplus sold; agro-processing adds value; year-
round livestock income; youth agro-entrepreneurship stimulated. National development:
school farms train farmers, extension workers, and agro-entrepreneurs; serve as last mile
of research-to-farmer pipeline for IITA/IAR varieties and practices; improve smallholder
productivity contributing to national food security and import substitution. Challenges:
curriculum/exam focus (increase practical weighting; compulsory farm periods);
infrastructure deterioration (government investment; private sector partnership); lack of
supervisors (teacher training; extension service collaboration). Future: digital/precision
agriculture education; private sector involvement; government funding and policy
support. Integration with community: GPS/GIS village land use mapping; community
farm layout using farmstead planning principles; survey skills for boundary
documentation; soil survey for crop-soil matching; record keeping for farm business

management.

Answers to Pilot Questions [Series 5]

Part 5.1

-
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1. Six crop production activities: (1) Land preparation (clearing, ploughing, ridging, bed
making). (2) Soil amendment (applying compost, manure, and lime before planting). (3)
Planting (sowing improved seeds or transplanting seedlings at correct spacing and depth).
(4) Fertiliser application (measuring and applying NPK at the correct rate and time). (5)
Weed management (hand weeding at the critical period; herbicide application). (6)
Harvesting and post-harvest handling (at correct maturity; threshing, drying, storage,
yield recording).

2. Daily poultry management routine: morning (open house and check for dead or sick
birds; provide fresh water; distribute morning feed ration); midday (check water 1s not
depleted; collect eggs if layers; observe bird behaviour for signs of disease); afternoon
(distribute afternoon feed ration; collect any remaining eggs; record daily egg production
and feed consumed); evening (close house; check security; record observations).
Periodic: vaccinate on schedule; clean and disinfect house between batches; service
equipment.

3. Fish pond management steps: (1) Prepare the pond (drain old water; dry and sun the pond
base; apply agricultural lime; refill with water; add organic manure to fertilise the pond
and grow natural fish food). (2) Stock with fingerlings (obtain 2-3 cm catfish or tilapia
fingerlings; stock at 5-10 fish/m2; record number stocked). (3) Daily feeding (apply
floating pellets at 3-5% of fish body weight twice daily; remove uneaten feed). (4)
Monitor water quality (observe colour, odour, and turbidity; aerate if necessary). (5)
Sample growth (weigh sample fish monthly to calculate growth rate and adjust feeding).
(6) Harvest (drain pond or use seine net after 4-6 months; weigh and record total yield;
market fish immediately or ice for later sale).

4./ Five hand tools and maintenance: (1) Hoe (clean soil from blade after use; store blade-
down in rack; sharpen edge with a file when blunt). (2) Cutlass (wipe blade clean; oil
lightly to prevent rust; keep blade guard fitted when not in use; sharpen regularly). (3)
Watering can (rinse thoroughly after use; store upside down to drain; check rose for
blockages). (4) Knapsack sprayer (rinse with clean water immediately after chemical use;
store with tank empty; check for leaks; lubricate pump piston). (5) Spade (clean soil from

blade; oil metal parts if stored long-term; check handle for cracks; store in dry area).

ol
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5.

Steps for making garri from cassava: (1) Harvest mature cassava roots (15-24 months for

bitter varieties). (2) Peel the roots (remove outer brown skin and inner white cortex). (3)
Wash the peeled roots in clean water. (4) Grate the washed roots into a wet mash (using
hand grater or motorised cassava grater). (5) Dewater (pack the mash into sacks or press

bags; press or weight heavily for 12-24 hours to remove liquid and reduce hydrocyanic

acid in bitter varieties). (6) Sieve the pressed cake through a mesh to remove lumps and

produce granules. (7) Roast the granules on a hot iron pan, stirring constantly, until dry,

crispy, and light yellow or white in colour. (8) Cool and package for sale or storage.

Part 5.2

1.

-

A school farm functions as a community demonstration centre by providing a visible,

accessible location where community members can observe improved agricultural

practices in action. Because the school farm is managed systematically with improved

varieties, correct inputs, and good management, it consistently produces higher yields
than surrounding traditional farms. Community farmers who see these results are
motivated to ask how it was done and to try the same methods. Open days, field visits,
and clearly labelled/demonstration plots make the technology transfer process explicit
and practical.

Five technologies transferred: (1) Improved seed varieties (high-yielding, disease-
resistant varieties of maize, cassava, cowpea, tomato from IITA or IAR). (2) Correct
fertiliser application (NPK type, rate, timing, and split application for nitrogen). (3)
Integrated pest management (scouting; cultural and biological control before chemicals;
correct pesticide dosage and safety). (4) Improved livestock management (correct
vaceination schedule; balanced feeding; biosecurity measures). (5) Soil and water
conservation practices (contour ridging, mulching, composting, cover cropping).

Four mechanisms: (1) Field days and open days (community farmers visit the school
farm at harvest time; yields demonstrated; methods explained by teachers and students).
(2) Student home farm projects (students assigned to apply specific techniques on family

farms during holidays; outcomes reported to teacher at start of next term; direct
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household-level transfer). (3) Agricultural science club outreach (student clubs organise
community demonstrations, seedling distributions, and vaccination days in the village;
engage non-farm community members). (4) Community radio and social media (teachers
and students record short demonstration videos and share via WhatsApp, YouTube, and
local radio; reaches farmers who cannot visit the school farm).

Home farm projects require students to carry out specific school-farm-learned techniques
(composting, correct plant spacing, fertiliser application, IPM scouting)/on their family
farms during school holidays. The student must report the results (yield achieved,
problems encountered, observations) to the teacher at the start of the following term. This
directly transfers the school farm practice to the community farm level; parents observe
their children's work and may adopt the practice themselves; neighbours observe and
enquire; the knowledge ripples outward from the household into the community.

A school farm open day is an organised eventheld annually (usually at harvest time) at
which the school farm is opened to parents, community farmers, village leaders, and the
general public; farm produce is exhibited and weighed; each enterprise is staffed by a
student guide who explains the activities, varieties, and results; visiting farmers are
invited to ask questions and taste or purchase produce. It is an effective extension tool
because: it combines visual demonstration (seeing high yields and healthy animals) with
personal interaction/(talking to students and teachers); it happens at harvest time when
actual results are visible; and it reaches many community members in one event, creating

community-wide awareness of what the school farm demonstrates.

Part:5.3

1.

-

Five farming skills: (1) Correct land preparation (ploughing on time; correct ridging or
bed making) improves soil conditions for root development. (2) Use of improved planting
material (certified seeds of high-yielding varieties at correct spacing and depth) increases
potential yield. (3) Correct fertiliser application (right type, rate, timing, and split
application) ensures nutrient availability without waste. (4) Early weed management at

the critical period (first 3-6 weeks) prevents the largest yield losses from weed
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competition. (5) Post-harvest handling skills (threshing at correct maturity; drying to safe
moisture content; sealed storage) reduce losses by 20-30 percentage points compared to
traditional methods.

2. The school farm obtains certified seeds of high-yielding varieties directly from research
institutions (IITA, IAR, NAERLS) or reputable agro-dealers; these seeds are planted on
demonstration plots visible to community visitors. Students who plant and harvest these
varieties on the school farm observe their yield advantages (2-4 times higher than local
varieties); they tell their parents and neighbours about the improved varieties; home farm
project reports document the varieties used and results achieved; community farmers who
see the results at open days ask where to obtain the same seeds; this creates awareness
and generates demand at local agro-dealers, who then stock the varieties because farmers
are asking for them.

3. Three practices reducing post-harvest losses: (1) Harvesting at physiological maturity
(not too early or too late); grains harvested at the correct moisture content (14-18%) dry
more evenly and resist mould. (2) Proper drying to a safe storage moisture content (12-
13%); grain dried below 13% moisture resists mould growth and insect activity during
storage; students learn to check moisture with a simple test or meter. (3) Sealed storage
containers (hermetic bags, metal silos, airtight plastic drums); grain stored in sealed
containers is protected from insects and moisture; students demonstrate and advocate for
sealed storage in. community; losses reduced from 20-40% to below 5%.

4. Improved practices increase household food security in three ways: (1) Higher crop
yields from improved varieties and correct management mean the farm produces more
food from the same area; a household that previously harvested 500 kg of maize can
harvest 1,500-2,000 kg with improved practices, extending food availability from 4-5
months to 10-12 months. (2) Reduced post-harvest losses (from 35% to 10-15% with
improved storage) increase the effective food supply without increasing area cultivated.
(3) Diversified production (vegetables, legumes, poultry, fish) learned from the school
farm adds protein, vitamins, and minerals to the household diet, improving nutritional
quality beyond simple caloric sufficiency.

5. School farm training promotes youth agro-entrepreneurship by: exposing students to the
full business cycle of agricultural production (planning, input purchasing, production,
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harvesting, processing, and marketing) as part of their practical curriculum; teaching
record keeping and simple budgeting (income and expenditure, gross margin calculation)
so students understand the financial viability of each enterprise; giving students the
practical confidence and technical skills to start their own poultry unit, vegetable garden,
fish pond, or agro-processing business after graduation; and demonstrating that
agriculture can be profitable and modern, changing the negative perception of farming as
a last resort and encouraging educated youth to choose agriculture as a career or

supplementary income source.

Part5.4

1. Four contributions to national development: (1) Human capital: school farms train the
next generation of farmers, extension workers, farm managers, and agro-entrepreneurs
with practical skills essential for a productive agricultural sector. (2) Technology
diffusion: school farms serve as the last mile of the agricultural research-to-farmer
pipeline, receiving improved varieties and practices from IITA, AR, and state extension
services and making them accessible to rural communities. (3) Food production:
improving the farming practices of millions of smallholders through better school farm
education increases national food production and reduces dependence on food imports.
(4) Youth employment: school farm training reduces rural youth unemployment by
equipping graduates with skills and confidence to establish agricultural businesses in
their communities.

2./ Challenge: the increasing emphasis on theoretical knowledge and written examinations in
Nigerian secondary education has reduced time and resources devoted to practical school
farm activities; many schools have abandoned farms because practical performance is
given little weight in final grades. Solution: WAEC and NECO practical agriculture
examinations should be given greater weighting in final grades; agricultural science
teachers should be trained to systematically integrate practical farm activities with
examination practical requirements; the national curriculum should mandate compulsory
school farm practical periods as non-negotiable timetable periods.
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-

Three future improvements: (1) Digital and precision agriculture education: school farms
should incorporate smartphone GPS for boundary measurement, digital record keeping
apps, drone crop observation, and weather monitoring apps, preparing students for 21st-
century agriculture and reducing the perception that farming is backward or
unsophisticated. (2) Private sector partnership: agro-input companies, food processors,
and agribusinesses should partner with school farms to provide subsidised inputs,
technical training, and guaranteed marketing links for school farm produce; companies
benefit from branding and demonstration rights; schools benefit from inputs and income.
(3) Government funding and policy support: dedicated budget lines for school farm
maintenance should be included in state education budgets; school farm quality should be
included in annual school inspection criteria; agricultural seience teachers should receive
regular in-service training in modern farm management.

Farmstead planning principles applied at community level: the principle of economy of
movement guides placement of community facilities (processing centre near main crop
production area; water supply near livestock and vegetable zones); functional grouping
guides separation of residential, crop, livestock, forest, and water body zones in the
village land use map; environmental sensitivity guides protection of watershed areas and
riparian buffers from cultivation; flexibility guides reservation of land for community
expansion. GPS and GIS tools taught through the AGE 201 context enable community
members to-map their village land use, document individual farm boundaries, and plan
communal irrigation and tree planting schemes using the same principles applied to the
schoolfarm layout.

AGE 201 prepares students for community agricultural development through five
competencies developed across its five Series: (1) Planning and layout skills (Series 1
and 4): students can design a farmstead or community farm layout applying principles of
economy of movement, functional grouping, and environmental sensitivity. (2) Survey
skills (Series 2 and 3): students can measure farm boundaries with GPS or chain survey,
calculate area, and document land holdings, reducing boundary disputes and enabling
credit access. (3) Soil and land knowledge (Series 1 and 2): students understand soil
capability classification and can match crops to soils and design simple drainage systems.

(4) Agricultural management (Series 4 and 5): students can plan and manage crop and
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livestock enterprises, keep records, and evaluate enterprise profitability. (5) Community
outreach skills (Series 5): students can transfer improved knowledge and technologies to
family farms and community members through demonstrations, home projects, and

agricultural club activities.

dll

G o)
AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



Textual References (Books and External Sources)

o Federal Republic of Nigeria. (2014). National policy on education (6th ed.). NERDC,
Abuja.

e FAO (Food and Agriculture Organization of the United Nations). (2025). Guidelines for
sustainable agriculture. FAO.

o IITA (International Institute of Tropical Agriculture). (2020). Annual report. IITA, Ibadan.

e Olayide, S. O., & Heady, E. O. (1982). Introduction to agricultural production economics.

University Press, Ibadan.

Figures, Plates, Tables, and Boxes

o Figure 5.1: Agricultural activities on the school farm Attribution: Al generated. Suggested
OER search string: "school farm erop production activities livestock management fish
pond mechanisation agro-processing garri palm o1l Nigeria OER".

e Figure 5.2: Knowledge transfer from school farm to community Attribution: Al
generated. Suggested OER search string: "school farm community knowledge transfer
extension education field day technology adoption Nigeria OER".

o Figure 5.3: Impact of school farm knowledge on community agriculture Attribution: Al
generated. Suggested OER search string: "school farm community impact food security
income.improved varieties yield Nigeria OER".

o Figure 5.4:School farms, community development, and national agricultural prospects
Attribution: Al generated. Suggested OER search string: "school farm national
agricultural development community impact farmstead planning GPS community land

use Nigeria OER".

ol

Foa)
AGE 104 la-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER
INSTITUTION STUDENTS



