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INTRODUCTION

S.M 504: Anthropogenic impact on land is a two-credit coufse
undergraduate students of Agriculture in the SchafolAgricultural
Science.

The course consists of eight modules which is @dithto26 units. The
material has been developed to suit the needsudésts of Agriculture
at the National Open University of Nigeria (NOUNY lusing an
approach that treats anthropogenic impact on land.

A student who successfully completes the coursé switely be in a
better position to manage impact on land in botivgpe and public
organisations.

The Course Guide tells you briefly what the coussabout, what course
materials you will be using and how you can workiryavay through
these materials. It suggests some general guideforethe amount of
time you are likely to spend on each unit of theirse in order to
complete it successfully. It also gives you somglgce on your tutor-
marked assignment. Detailed information on tutorked assignment is
found in the separate assignment file which will dailable in due
course.

WHAT YOU WILL LEARN IN THIS COURSE

In this course, you will be introduced to some fameéntal aspects of
farm and farming systems, classification of farmsygtems, husbandry,
land use in the tropics, matching land uses to kgpés, soil erosion,
processes of soil erosion, economic importancenibfesosion, types of
soil erosion, soil productivity relation and modejj meaning of soil
conservation, agronomic practices for soil congexmameasures, soil
management strategies for soil conservation, mechlastrategies for
soil conservation and extension approaches forcsoervation

COURSE AIM

The aim of this course is to equip you with reldvianowledge about
farming systems and soil management strategiesviiiaprevent or
minimise soil erosion. It is this knowledge andatgplication that will
guarantee adequate productivity of the soil.
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COURSE OBJECTIVES

o To achieve this aim, it is expected that at the einthis course,
you should be able to:

. explain the concept of a farming system and listdbmponents
of a farming system

. state general classification of farming system ipietorial or
diagrammatic form

. list and briefly explain two main classes of fargngystem

. classify farming system according to cultivatiorthmexample in
each classification

. explain the concept of land husbandry and state the

characteristics of land husbandry
. list and briefly explain the principles of land lasdry

. define land use with examples and list the funaiohland use

. explain land capability classification and give exdes of land
use matching land type

) define soil erosion and outline causative agersodferosion

) explain the three processes of soil erosion, athactors of
water erosion and

o factor affecting water erosion

) explain major soil properties controlling soil ems at field-
scale, on-site and

) off-site problems of erosion

o list and discuss briefly different kinds and tygé®rosion

o outline the relationship between soil erosion amglicaltural
productivity

) explain the erosion modeling, differentiate betweerpirical and
conceptual models

. and the universal soil loss equation

. explain soil conservation and control measures

) list and highlight the various extension approaclués soil
conservation.

WORKING THROUGH THE COURSE

To successfully complete this course, you are reduio read the study
units, reference books and other materials ondhese.

Each unit contains self-assessment exercises iti@udtb tutor-marked

assignments (TMAS). At some points in the course, will be required

to submit assignments for assessment purposes. &nthef the course
there is a final examination. This course shouke tabout 15 weeks to
complete and some components of the course argeditunder the

course material subsection.
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COURSE MATERIALS

The major components of the course are:

Course Guide

Study Units
Textbooks

Assignment File
Presentation schedule.

STUDY UNITS

Therearethree modules of 26 unitsin this course:

Module 1
Unit 1
Unit 2
Unit 3
Unit 4
Unit 5

Module 2
Unit 1
Unit 2
Unit 3

Module 3
Unitl
Unit 2
Unit 3

Module 4
Unit 1
Unit 2
Unit 3
Unit 4
Module5
Unit 1
Unit 2

Unit 3
Unit 4

Vi

Current Types of Soil Resour ces Concepts
Users Concept of Definition of Soil as asBerce
Composition of Soils

Soil Properties

Solil Classification Systems

Earth Natural Resources

Land Use asRelated To Soils
Meaning of Soil and Land

Uses of Land

Land Use and Land Cover Change

I nteraction Technology on Soil Environment
Concept of Interactive Technology

Forms of Organic and Inorganic Materialsehaction
Interaction of Microorganisms

Effect of Fertiliserson the Soil-Water Ecosystem
Component and Importance of Mineral Feséits
Effect of Fertiliser on Soil Properties ag&dil
Organisms

Effect of Fertiliser on Water and Atmospleer
Environment

Long and Short Term Effect of Fertilisers

Effect of Pesticides and Herbicideson the
Soil-Water Ecosystem

Fate of Pesticides

Effect of Pesticides on Soils and Water &sbems
Effect of Pesticides on Organisms

Effect of Herbicides on Soil
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Module6  Effectsof Acid Rain (Short and Long-Term)
on the Soil-Water Ecosystem

Unitl Acid Rain

Unit 2 Other Water Sources

Module7 Effect of Organic Amendments on Soil Water
Ecosystem

Unitl Soil Organic Matter and Soil Living Orgams

Unit 2 Effect of Organic Amendments on Soil Pradjss

Unit 3 Short and Long-Term Effect of Organic Amerghts on
Soil-Water Ecosystem

Module8 Environmental | mpact Assessment (EIA)

Unit 1 Environmental Impact Assessment

Unit 2 Environmental Impact Assessment Processes

REFERENCESFURTHER READING

Every unit contains a list of references and furtieading. Try to get as
many as possible of those textbooks and matersésdl The textbooks
and materials are meant to deepen your knowledgeeafourse.

ASSIGNMENT FILE

There are many assignments in this course and y@expected to do
all of them. You should follow the schedule presed for them in terms
of when to attempt the homework and submit samefading by your
tutor.

PRESENTATION SCHEDULE

The presentation schedule included in your couratenals gives you
the important dates for the completion of tutorkear assignments and
attending tutorials. Remember, you are requiredsubmit all your
assignments by the due date. You should guard stgailiing behind in
your work.

ASSESSMENT

Your assessment will be based on tutor-marked msggts (TMAS)
and a final examination which you will write at teed of the course.

vii
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TUTOR-MARKED ASSIGNMENT

Assignment questions for the 15 units in this ceunse contained in the
assignment file. You will be able to complete yassignments from the
information and materials contained in your setldspoeading and study
units. However, it is desirable that you demonstthat you have read
and researched more widely than the required mimmXou should use
other references to have a broad viewpoint of thigest and also to
give you a deeper understanding of the subject.

When you have completed each assignment, sendgethter with a
TMA form, to your tutor. Make sure that each assignt reaches your
tutor on or before the deadline given in the presen file. If for any

reason, you cannot complete your work on time, adniour tutor

before the assignment is due to discuss the pbsgsiti an extension.
Extensions will not be granted after the due dawess there are
exceptional circumstances. The TMAs usually comstit30% of the
total score for the course.

FINAL EXAMINATION AND GRADING

The final examination will be of two-hour duratiamd have a value of
70% of the total course grade. The examination eaitisist of questions
which reflect the types of self-assessment praaicacises and tutor-
Marked problems you have previously encountered.af¢as of the
course will be assessed.

You should use the time between finishing the last and sitting for
the examination to revise the entire course mateYisu might find it
useful to review your self-assessment exercisedpr-tnarked
assignments and comments on them before the extomnahe final
examination covers information from all parts of tourse.

COURSE MARKING SCHEME

The table below indicates the total marks (100%)cation.

Assignment (best three assignments out of the [f[@D%6
Marked)

Final Examination 70%
Total 100%

HOW TO GET THE MOST FROM THIS COURSE

In distance learning, the study units replace thigarsity lecturer. This
is one of the great advantages of distance learryiog can read and
work through specially designed study materialkgoatr own pace and at
a time and place that suit you best. Think of itr@eading the lecture

viii
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notes instead of listening to a lecturer. In thenesavay that a lecturer
might set you some reading to do, the study ueitsypu when to read
your books or other material, and when to embarldisoussion with
your colleagues. Just as a lecturer might give aioun-class exercise,
your study units provides exercises for you to dapgropriate points.
Each of the study units follows a common formate Tinst item is an
introduction to the subject matter of the unit dwaav a particular unit is
integrated with the other units and the coursewhae. Next is a set of
learning objectives. These objectives let you kvewat you should be
able to do by the time you have completed the ufuu should use
these objectives to guide your study. When you Haushed the unit
you must go back and check whether you have aathithes objectives.
If you make a habit of doing this you will signiiotly improve your
chances of passing the course and getting thegheede.

The main body of the unit guides you through theuned reading from
other sources. This will usually be either from ysat books or from a
readings section. Self-assessments are interspémseajhout the units,
and answers are given at the ends of the unitskMfithrough these
tests will help you to achieve the objectives @& thit and prepare you
for the assignments and the examination. You shaoladldeach self-
assessment exercise as you come to it in the stoidlyAlso, ensure to
master some major historical dates and events giutie course of
studying the material.

The following is a practical strategy for workingrough the course. If
you run into any trouble, consult your tutor. Rerbemthat your tutor's
job is to help you. When you need help, don't hésito call and ask
your tutor to provide the help.

Read this Course Guide thoroughly

Organise a study schedule. Refer to the "Coursevievg for more
details. Note the time you are expected to spendamh unit and how
the assignments relate to the units. Importantrim&tion, e.g. details of
your tutorials, and the date of the first day o gemester is available
from study centre. You need to gather togethethadl information in
one place, such as your dairy, a wall calendariPal or a handset.
Whatever method you choose to use, you should eemdand write in
your own dates for working each unit.

Once you have created your own study scheduleyeything you can
to stick to it. The major reason that studentsifathat they get behind
with their course work. If you get into difficulBewith your schedule,
please let your tutor know before it is too late.

Turn to Unit 1 and read the introduction and thgzdlves for the unit.
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Assemble the study materials. You will also neethitbe study unit
you are working on and one of your set books orr yisk at the same
time.

Work through the unit. The content of the unitlitdeas been arranged
to provide a sequence for you to follow. As you kvtitrough the unit
you will be instructed to read sections from yoet books or other
articles. Use the unit to guide your reading.

Up-to-date course information will be continuousdkglivered to you at
the study centre.

Work before the relevant due date (about 4 weekmdelue dates), get
the assignment file for the next required assigrim€aep in mind that
you will learn a lot by doing the assignments aaltgf They have been
designed to help you meet the objectives of thessand, therefore,
will help you pass the exam. Submit all assignmewidater than the
due date.

Review the objectives for each study unit to confithat you have
achieved them. If you feel unsure about any ofdihjectives, review the
study material or consult your tutor.

When you are confident that you have achieved &suoijectives, you
can then start on the next unit. Proceed unit by through the course
and try to space your study so that you keep ytfiusaeschedule.

When you have submitted an assignment to your fotomarking, do
not wait for its return "before starting on the narits. Keep to your
schedule. When the assignment is returned, pajcpiant attention to
your tutor's comments, both on the tutor-markedgassent form and
the assignment. Consult your tutor as soon as lgess$iyou have any
guestions or problems.

After completing the last unit, review the coursel @repare yourself
for the final examination. Check that you have acbd the unit

objectives (listed at the beginning of each unii) ¢he course objectives
(listed in this Course Guide).

TUTORSAND TUTORIALS

There are some hours of tutorials (2-hour sessiprmjided in support
of this course. You will be notified of the datéisnes and location of
these tutorials, together with the name and phameber of your tutor,
as soon as you are allocated a tutorial group.

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywught encounter, and
provide assistance to you during the course. Yoatmail your tutor-
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marked assignments to your tutor well before the date (at least two
working days areequired). They will be marked by your tutor and
returned to you as soon as possible.

Do not hesitate to contact your tutor by telepha@mail, or discussion
board if you need help. The following might be amtstances in which
you would find help necessary. Contact your tutgou:

. do not understand any part of the study unitsher assigned
readings

. have difficulty with the self-assessment exegsis

. have a question or problem with an assignmeitlh, your tutor's
comments on an assignment or with the grading of an
assignment.

You should try your best to attend the tutorialsisTis the only chance
to have face to face contact with your tutor an@gk questions which
are answered instantly. You can raise any probleoowntered in the
course of your study. To gain the maximum benefdnf course
tutorials, prepare a question list before attendimegn. You will learn a
lot from participating in discussions actively.

CONCLUSION

On successful completion of the course, you wowgehdeveloped
critical thinking and logical skills (from the maial) for efficient and
effective discussioa Anthropogenic impact on landowever, to gain a
lot from the course please try to apply everything learn in the course
to term paper writing in other related courses.Wi&h you success with
the course and hope that you will find it intenegtand useful.

Xi



MAIN

COURSE

CONTENTS PAGE
Module 1  Current Types of Soil Resources Concepts..... 1
Unit 1 Users Concept of Definition of Soll

AS A RESOUICE......ciiiiiiii e 1
Unit 2 Composition of SOIlS........ccocoveivii i, 5
Unit 3 Soil Properties.........coovii i 9
Unit 4 Solil Classification Systems...................c oo 16
Unit 5 Earth Natural Resources.............coovoiiivee. 22
Module 2  Land Use as Related To Soils...................... : 26
Unit 1 Meaning of Soil and Land........................... 26
Unit 2 UsesofLand ..........ccoeeiiiiiiiiiiiiiiiciiee e, 28
Unit 3 Land Use and Land Cover Change.............c.... 32
Module 3 Interaction Technology on Soil Environmen... 37
Unitl Concept of Interactive Technology................... 37
Unit 2 Forms of Organic and Inorganic Materials

Interaction.............cooeeeiiii i, 40
Unit 3 Interaction of Microorganisms......................... 45
Module 4  Effect of Fertilisers on the Soil-Water Eosystem... 50
Unit 1 Component and Importance of Mineral Fes#fss. 50
Unit 2 Effect of Fertiliser on Soil Properties a&dil

OrganiSMS......uiieie e e e e 53
Unit 3 Effect of Fertiliser on Water and Atmospicer

Environment ... 57
Unit 4 Long and Short Term Effect of Fertilisers...... 60
Module 5  Effect of Pesticides and Herbicides on &

Soil-Water ECOSyStem.........ccovevviivinii i i, 63
Unit 1 Fate of PeStiCides..........ocvvvii i, 63




Unit 2

Unit 3
Unit 4

Module 6

Unitl
Unit 2

Module 7

Unitl
Unit 2

Unit 3

Module 8

Unit 1
Unit 2

Effect of Pesticides on Soils and Water $ysbems..

Effect of Pesticides on Organisms... ...cooeeee...
Effect of Herbicides on Soil.....................ooils :

Effects of Acid Rain (Short and Long Terrr)
on the Soil-Water Ecosystem...

ACIH RaAIN. ..o

Other Water SOUICES.......ovvve e,

Effect of Organic Amendments on Soll

Water ECOSyStem.......coooiii i

Soil Organic Matter and Soil Living Orgamis.......
Effect of Organic Amendments on Soil Prajesy...

Short and Long-Term Effect of Organic

Amendments on Soil-Water Ecosystem.............

Environmental Impact Assessment (EIA)..........

Environmental Impact Assessment..................
Environmental Impact Assessment Processes...

.102

31

93

97




S.M 504 MODULE 1

MODULE 1 CURRENT TYPES OF SOIL RESOURCES

CONCEPTS
Unit 1 Users’ Concept of Definition of Soil aRk@source
Unit 2 Composition of Soils
Unit 3 Soil Properties
Unit 4 Soil Classification Systems
Unit 5 Earth Natural Resources

UNIT 1 USERS’ CONCEPT OF DEFINITION OF SOIL
AS A RESOURCE

CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1 Definitions of Soil by Various Users
3.2  Uses of Soil

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

A fundamental knowledge of soil as a natural reseis vital due to the
current challenges facing humanity. Much of oue’$f activities are
related to and influenced by the nature of the aodund us. It is
important that we understand the soils on whichd&sign, build and
work on. Your knowledge of soil as natural resoundé enable you to
minimise the degradation and destruction of onewfmost important
natural resources.

The soil, as the upper layer of the earth’s surfacgports the entire
human race for food, fibre, water, road, buildimnstruction sites and
waste disposal. This unit is a logical startingnpdor the whole course
on Anthropogenic Impact on Land as the unit deais the concepts of
land users’ definition of soil as a resource.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) define soils from the concept of the different larsers
o state clearly human uses of soil.
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3.0 MAIN CONTENT

3.1 Definitions of Soil by Various Users

Simply, layman defines soil abe upper layer of the earth’s surface.
Different users or disciplines see soil and cone&se it related to its
importance to them, therefore influencing theiriciébn of soil and
creating slight variation in soil definitions.

I Agronomists define soil as a dynamic natural body composed of
mineral and organic materials in form of solidquids, gases and
living organisms in which plants grow.

. Soil Scientistsconsider soil as the collection of natural bodies
occupying parts of the Earth’s surface that is bégaof
supporting plant growth and has properties resylfrom the
integrated effect of climate and living organisndireg upon
parent materials as conditioned by topography @veeriod of
time.

iii. Geologistson their own part hold a restricted rock weathgrin
concept. They consider soil as a disintegrated ranck or less
decomposed rock material mixed perhaps with orgamatter
from plant decay.

V. Engineers define soil as any unconsolidated material regas
of depth or mode of formation. To a highway enginesil is
regarded as a material on which a road bed is awed.

V. Chemist referred to soils as the storehouse of chemical
compounds.

SELF-ASSESSMENT EXERCISE
Compare any 2 definitions of soill.
3.2 Uses of Sall

Soils serve various purposes and benefits on thia Bad some of these
include:

1) Soil helps sustain life on Earth—including yoursianine.

2) You know also that soil supports the growth of panvhich in
turn supply food for you and feed for your animals.

3) Soil provides us with cotton for clothing and heftassmedicines.

4) Timber obtains from trees serve as roofing mataial is used in
constructing residential and school furniture.
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5) It serves as a habitat for variety of living organs, from
microorganisms to small mammals.

6) The trees sustained by soil provide us with thegexy you
breathe.

7) It helps in purifying water as it drains throudietground and
into rivers, lakes, and oceans.

8) Building residential houses, institutions, religsoyplace of
worship, schools, road and bridges are done on soil

9) Soil decomposing organisms help recycle nutrieptditeaking
down the remains of plants and animals, releasutgemts that
living plants use to grow.

SELF-ASSESSMENT EXERCISE

List any four benefits derive from soil.
4.0 CONCLUSION

Though different users of soils have their diffeéréefinitions, soil could
be defined as the collection of natural bodies pgmg parts of the
Earth’s surface that is capable of supporting ptaoivth and serve as
foundation for buildings. Some of the benefits ded from soil include
food, medicines, fibres, minerals and constructi@terial.

50 SUMMARY
In this unit, we have learnt that:

o The different land users’ such as agronomist, ggsis,
pedologists, chemists and a host of others havie thigerent
concepts of defining soil as related to their usecept.

. Man’s existence is supported by soil, as it prosidem with
food, medicines, fibers, minerals and constructi@terial.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define soil from the concepts of three (3) diffdrlamd users.
2. You as man, what are five benefits that you defrigm the soil?.

7.0 REFERENCES/FURTHER READING

Agbede, 0.0. (2009)Understanding Soil and Plant Nutrition. Petra
Digital Press, Nigeria. 300pp.

Brady, N.C. & Weil, R. C. (2005).The Nature and Properties of Soils.
(13" ed.) India: Pearson Prentice-Hall Inc881pp.
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Secondary Schools. Lagos: Johnson Publishers Ltd.

lIwena, O.A. (2002). Essential Agricultural Science for Senior
Secondary Schools. Lagos: Tonad Publishers Ltd. Nigeria. 293pp.
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UNIT 2 COMPOSITION OF SOILS
CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1  Soil Composition
3.2 Inorganic Material
3.3  Organic Material
3.4  Soil Water
3.5 Soll Air

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Soils are composed mainly of four major componentgrganic

material, organic matter, water and air. These pmmnts relate
together with plants and micro-organisms to fornmosgstem. The
understanding of the soil components and how tee could serve as
a tool in the sustainable use and management (. Sdie unit deals
with the various components of soil.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o state the components of soil

o list the constituents of inorganic materials in soi

) explain the role of organic matter in the natursaifs

. describe state of water in soil

. explain factors influencing air and their role toilsliving
components.

3.0 MAIN CONTENT

3.1  Soil Composition

Soil is consists of a mixture of solid, liquid agdseous material. The
solid materials consist of organic and inorganiossance. The liquid is
water and soil solutions, and gas is air such agex which microbes
and plant use in the respiratory process. Sandasd clay particles
constitute the inorganic materials, whereas, decs@mpplant and
animals make up the organic component. The organd inorganic
particles constitute about 50% of a soil's voluibe remaining 50%

5
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comprises the total pore spaces (i.e. macro andopuces). The
connectivity of the pores allows flow of water, ,amicrobes, soil
animals and penetration of plant roots as a re$gtowth.

3.2 Inorganic Material

Inorganic component of soil comprises of sand, aiftd clay particles.
These are materials that are less than 2.0mm imed&x. However,
gravels and rocks occur occasionally in soils arel kmown to have
diameter greater than 2.0mm. Sand patrticles age kanough to be seen
without the aid magnification and give soils a tgrifeel (0.05 to
2.00mm). Larger silt particles can barely be segithie eye, and
the smaller silt particles can be seen only with thek @i a microscope
(0.002 to 0.05mm). Silt feels smooth when rubbetivben the thumb
and fingers and feels much like talcum powder oeathflour. Clay
includes the fraction smaller than silt and fed¢isky and plastic when
wet and hard when dry (< 0.002mm). Clay is thedimeaterial and has
the largest surface area enabling its retentioomofe moisture and
nutrient compared to sand and silt. The separatéiciegs can be
determined through sieve analysis, hand feeling sedimentation
process.

3.3 Organic Material

Organic material consists of undecomposed andatigrilecomposed
residues of plants and animals and the tissue wofhgliand dead
microorganisms. Soil fertility depends on a highhtemt of organic
materials as it contains appreciable quantitiesitbgen, phosphorus
and sulfur which become available to higher plaagsdecomposition
and mineralization take place. The decompositionofanic matter
produces substances that make plant nutrients ev@iable. Organic
matter increases the water retention and imprdweseération of soils. It
also contributes to aggregate stability throughdinig soil particles
together, thus reduces soil erosion. Organic maiberttributes to the
dark color of soil.

Soils serve as habitat to large population of fvisrganisms ranging
from physical seen ones like earthworms, miteslipriles, centipedes,
termites and lice to microscopic ones like fungil dracteria. Microbial

organisms (bacteria and fungi) feed on dead plantsanimals, aiding
their decomposition and mineralisation for plantake as nutrients. For
example, the process of nitrogen nutrient formatiomolves conversion
of ammonia to nitrite, and nitrite to nitrate. Theprocesses involve
different bacteria.
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3.4 Soil Water

Quantity of water present in soils depends on the of the pores and
the potential (energy) to retain it. Coarse ssdndy soil) with large
pore space contains large volume of water, but @alily drain under
gravity and leaving the space for air to occupyisTih because sandy
soil is dominated by macro-pore space. Fine tegtsmls (clayey) may
have small volume of water and easily flooded, tai&ins water for
longer period of time. The challenge of using clegil for crop
production is poor drainage caused by long watent®mn and may
result in flooding affecting crop aeration. Medigextured soils such as
sandy loam, clay loam and sandy clay loam have gowisture
retention and aeration as such soils have moderaigortion of both
macro and micropores.

The ability of soil to retain water is what detenes the availability of

water to crop for their growth. Water movementotigh soil pores

(micro-pores) independent of gravity is referredas available water
holding capacity (AWHC). Water movement under scahdition occur

via capillary action, in which water molecules mdwecause they are
more attracted to the pore walls than to one amotBech movement
tends to occur from wetter to drier areas of thié ¥dater movement

from soil to plant roots depends on how tightly evaimolecules are
bound to soil particles. The pressure influencirefev movement into
the roots is termed osmotic potential. The osmpbitential depends on
the amount of dissolved salts in the soil.

3.5 Saoll Air

Air and water compete for the soil pore spacesréftbes, when soil is

saturated with water and fills the pores, therel@ficiency of oxygen

and may result in plants death. Fertile soils peaniexchange between
plants and the atmosphere, as oxygen diffusesti@soil and is used
by roots for respiration. In turn, the resultinglman dioxide diffuses

through pore spaces and returns to the atmospharg.exchange is
most efficient in soils of medium texture such aady loam and clay
loam that have good porosity. Animals like earthwsrand other soill

inhabitants burrow soils thereby providing a ndtarad beneficial form

of aeration.

SELF-ASSESSMENT EXERCISE
Why should soil consist of solid, liquid and gasecomponents?
4.0 CONCLUSION

Soil consists of a mixture of solid, liquid and gags materials. The
solid material consists of organic and inorganigssances. The liquid is
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water and gas is air. Sand, silt and clay partictesstitute the inorganic
materials, whereas, decompose plant and animale makhe organic
component. Air and water occupy the soil pore spaGgganic matter
contributes significantly to increase in nutrieatsd water retention as
well as improves the aeration of soils. It alsotdbotes to aggregate
stability through binding soil particles together.

5.0 SUMMARY

From this unit you have learnt that:

. Soil consists of solid materials made up of orgamd inorganic
substances. Air and water fills the soil pore space

. Inorganic component of soil is made up of sand, aihd clay
particles that vary in size of less than 2.0mmiantter.

. Organic materials consist of undecomposed and gligrti

decomposed residues of plants and animals thatemde the
retention of nutrient and water.

o The amount of water retained by soil is dependenittexture
and micropores.

o Air and water compete for the soil pore spacesodilny causes
poor drainage and depletes air, which may reswdenobic plants
death.

6.0 TUTOR-MARKED ASSIGNMENT

1 Explain the material constituting inorganic coment of soil and
explain briefly how you can identify these matesial

2 List any four (4) benefits of soil organic matss a component of
soil.
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1.0 INTRODUCTION

Soils are formed through interactions of factorshsas climate, parent
materials, organic matter, and topography over #ogeof time.

Different interactions of these factors throughatént processes result

in soils with different physical, chemical and laigical properties that
distinguish them. Soil properties are essentiatharacterisation and
mapping of soils for the purpose of soil survey andtainable use. This
unit introduces you to the properties of soils drdv the properties
affect soil use and management.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain physical properties of soils
) explain chemical properties of soils
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o state the role of organic matter and living orgarssn the nature
of soils.

3.0 MAIN CONTENT

3.1 Soil Physical Property

Soil physical properties depend on the amount, sizape, arrangement
and mineral composition of its particles. Thesepprtes also depend
on organic matter content and porespaces. Physiopkrties of a soil
greatly influence its use and behavior towards tpgnowth. This is
because physical conditions of the soil are linketh plant support,
root penetration, drainage, aeration, retentionmaiisture, and plant
nutrients.

3.1.1 Soil Colour

Soil colour is one of the most easily recogniseitl dwaracteristics and
Is very clear in horizons of soil profile. Surfaberizon colours are
usually dark, moderately dark, light, to very liglsubsoil colours are
classified as red, yellow, brown, gray, or mottl€&blour usually is a
good indicator of organic matter content, moistaseilability, and

texture of a soil. Dark surface horizon is an iatien of presence of
organic matter. Light color shows low organic matentent, high sand
particles or reduced iron or manganese oxide.®aihage refers to the
movement of water through the soil layers or o# #oil surface. A
well-drained soil is red or brown in colour; a fgidrained soil is yellow

in colour; and a poorly drained soil is gray inarolSubsoils with mottle
indicate seasonal saturation with water.

3.1.2 Soil Texture

Soil texture refers to the relative proportion oargxles (relative
percentage by weight) of the three soil separaiessand, silt and clay
or simply referred to as the size of soil particlése soil separates are
defined in terms of diameter in millimeters of tharticles. Sand is 2.00
— 0.02mm, silt 0.02 — 0.002mm and clay less th&®Zmm. Coarse
textured soils consist of sand and loamy sand. Mediextured soil
consists of sandy loam, silty loam, loam, siltyyd@am, and sandy clay
loam. Fine materials are Sandy clay, silty clay al&y. Soil texture is
determined by hand feeling on fields, sieve andrdwyeter methods
(laboratory).

Soil particle size is important because it affegtger-holding capacity
and workability of soil. Silt type soils erode veegsily. Clay patrticle
holds soil nutrients, influences soil acidity, ahdlds more moisture
than sand or silt. Sand facilitates drainage amdtia®. It allows rapid

10
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evaporation, percolation and leaching of applietrients. Loam and
Silt loam soils are highly desirable for cultivatio

3.1.3 Soil Structure

Soil structure is the arrangement of soil particledse aggregate shapes
or ‘peds.’ Soil particle aggregation is importaot increasing soil water
movement, maintaining porosity, stability againstosgon, and
improving fertility and carbon sequestration. Ssttucture is formed
through the process of clay particles coming closgether and is
cemented with organic matter. The materials bindetioer into
aggregates. Crop removal during harvest on the ssoflace destroys
aggregation and organic sources of cementation.ldinger the soil is
without a cover, the more destruction there ihadggregates.

Soil structure is classified or graded base on, stength and shape of
aggregate formed. Soil aggregate strength is detetchby measuring a
soil's resistance to crushing. Soil has no striectticoarse soil particles
fail to cling together (single grain structure)ifine soil particles break
into large cement-like clods (massive structure}he® descriptive
grades of soil structure are weak, moderate, antigst Common types
of soil structure are single grain, blocky, platpassive, columnar,
prismatic, and granular.

Granular structure is characteristic of many swfaborizons,
particularly those with high organic matter conteartd biological
activity. Larger peds, in the form of plates, blsclor prisms, are
commonly associated with the sub-surface horizasaae formed via
shrink-swell processes and adhesive substancesoiAswells and then
shrinks, cracks form around soil masses, createdspPeds are held
together and in place through the adhesion of acgsubstances, iron
oxides, clays or carbonates. Cracks and channdigsebe peds are
important for water, air, and transportation ofriarits. Finer textured
soils usually have a stronger, more defined strectian coarser ones
due to shrink/swell processes predominating in-dey soils and more
cohesive strength between particles.

Soil structure influences infiltration rate of wate&oil with a single
grain or granular structure possesses a rapidratfon rate. Soil with a
blocky or prismatic structure has a moderate natfilbn rate. Platy and
massive soil structures have slow infiltration sate

3.1.4 Soil Consistence

Soil consistence refers to cohesiveness of soresistance to rupture.
Consistence is described under wet, moist, or dmy Boisture
conditions. When the soil is wet, consistence scdbed by degrees of

11
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stickiness and plasticity. Under moist conditiooil $endency to break
into smaller pieces is considered as it friabilisnd firmness.

Consistence of soil under dry conditions is chamdstd by degrees of
hardness.

3.1.5 Soil Porosity

Soil texture and structure influence porosity byedaining the size,

number and interconnection of pores. Coarse-tedtaoels have many
macro pores because of the loose arrangement gdrlaarticles with

one another. Fine-textured soils are more tightigrayed and have more
micro pores. Soil texture affects porosity tharudure. Long-term

cultivation tends to lower total porosity becau$@ decrease in organic
matter and large peds. Surface crusting and comopaatecrease

porosity and inhibit water entry into the soil.

3.1.6 Soil Water

Soil texture influences degree of porosity and @fewater and air
movement. When pores are completely filled with evathe soil is
saturated and water drains freely from the soibugh gravitational
pressure. The amount of water remaining in saéradll gravitational
water has drained is referred to as field capd€i€y). Remaining water
Is held in micropores via attractive capillary fesc Capillary water is
retained in the soil and is the water available éoop use and is
considered as available water holding capacity (AAYHf soil. This
water is available for plant uptake until the pemnewt wilting point
(PWP). At PWP water is held too tightly by the samld it is difficult for
plants to extract it, thus plant wilt irreversibMWell-aggregated, loamy
soils are best suited for supplying plants withevdiecause they have
enough macro-pores to provide drainage and aerafiomng wet
periods, and adequate micropores to provide watemplants and
organisms.

3.2 Chemical Properties
3.2.1 Soil pH

Soil pH refers to a soil's acidity or alkalinity @ris the measure of
hydrogen ions (H+) in the soil. Low pH value indes acid soil with
high amount of H+ and high shows alkaline soil gbod. Soil pH
affects cation exchange capacity (CEC) by altetivegsurface charge of
colloids. Soil pH is often referred to as soil @t as it determines
availability of nutrient elements.

12
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3.2.2 Cation Exchange Capacity (CEC)

The ability of soil to adsorb and exchange iongeferred to as cation
exchange capacity. Most chemical interactions i@ $oil occur on
colloid surfaces because of their charged surfdges.to their chemical
make-up and large surface area, colloids have elagsgrfaces that are
able to adsorb ions within soil solution. Dependomgthe ion’s charge,
size and concentration in the soil, it can be helthe colloid surface or
exchanged with other ions and released to thesshition. Soils of the
Tropics are dominated by negative charges and lwwezall (net)
negative charges. Therefore, more cations arectdttdo exchange sites
than anions (negative ions). Fine-textured soilgallg have greater
exchange capacity than coarse soils because otrmigtoportion of
colloids. Similarly, soils with high organic matteave greater CEC.

3.2.3 Soil Nutrients

Soil nutrients are elements essential for crop ¢no®ssential elements
are grouped into two groups as macronutrients amcronutrients.
Those required in large quantity for plant growtle @onsidered as
macronutrients and those required in small quantgy called
micronutrients. Macronutrient elements include CH N, P, K, S, Na
and Ca, while micronutrients are B, Cu, Fe, Mn, &hal Zn.

3.3 Soil Biological Properties

3.3.1 Soil Biota

The soil environment is teeming with biologicakliand is one of the
most abundant and diverse ecosystems on earth.bieda, including

flora (plants), fauna (animals) and microorganispesform functions

that contribute to the soil's development, struet@nd productivity.

General characteristics and functions of these ggoare presented
below.

3.3.2 Soil Flora

Plants act on the soil environment by aiding imgroent in structure
and porosity, and in supplying organic matter tigfowplant residue.
Root channels can remain open for some time dfeerdot decomposes,
allowing an avenue for water and air movement. Raaso act to
stabilize soil through aggregation and intact reygtems can decrease
soil loss. The ‘rhizosphere’ as the narrow zone soil directly
surrounding plant roots, is the most biologicaltyive region of the soil.
It contains dead root cells and secreted chemicals sugars, organic
acids) that provide food to soil organisms.

13
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3.3.3 Soil Fauna

Soil fauna serve in initiating the breakdown of dlgdant and animal
material, thus increasing aggregation of soil ples. These soil animals
are involved in ingesting and processing large artswf soil. Their

burrowing of soil creates pores for water and anvement as well as
mixing soil layers. Important soil fauna includerttavorms, insects,
nematodes, arthropods and rodents. Earthwormscmsdered as one
of the most important soil fauna.

3.3.4 Soil Microorganisms

Micro-organisms are very small (microscopic) orgams in solil
affecting several soil properties. Soil microbesclude bacteria,
protozoa, algae, fungi and actinomycetes. Micrabdssoil structure by
physically surrounding particles and binding thexgether through the
secretion of organic compounds such as sugarseBacre important
in the decomposition of soil organic matter, trangfation of nutrients
and aggregation of clay. Rhizobia are bacteria fikatnitrogen in soil
through symbiotic association with legume rootsngiuare known as
wide range of microbial organisms in soil that argremely important
in the breakdown of organic matter and significamiount of aggregate
stability.

3.3.5 Factor Affecting Biological Activity

Soil biological activity is controlled by many facs in the soil. Amount

of nitrogen, quantity and quality of residue aslvaslsoil organic matter
are major limiting factors for soil organism actyiOther soil factors

that promote activity of soil living organisms inde adequate levels of
oxygen, near-neutral pH and temperatures betwe&b30.

Management practices can affect soil organism igtirough changes
in aeration and structure, cropping systems, apdtg Applications of
fertiliser can also influence populations and atés of soil organisms.
Addition of fertilisers, particularly those contaig nitrogen increases
biotic activity in soils under low fertility and 8@rganic matter.

SELF-ASSESSMENT EXERCISE
Soil organic components play significant role il pooperties, explain.
4.0 CONCLUSION

Soil physical, chemical and biological propertidfeet the nature of
soils influencing their suitability for agriculturgractices and other
purposes. Solil texture, structure, and porositjuérfced the movement
and amount of water retention, air and solutes he soil, which
subsequently affect plant growth and organism #agtivsoil pH and

14
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cation exchange capacity affect nutrient availgbiéind biota growth.
Biological properties contribute to soil aggregafiostructure and
porosity, as well as soil organic matter decompmsit and
mineralisation.

5.0 SUMMARY
You have learnt within this unit the following:

. Soil physical properties include features like sodéxture,
structure, bulk density, consistence, porosity, tair influence
on nature of solls.

. Soil chemical parameters include pH, cation excbacgpacity
and nutrients.

. Effect of soil organisms and soil organic mattdluence on soll
properties.

o Effect of soil properties on soil management arag @roduction.

6.0 TUTOR-MARKED ASSIGNMENT

1 List any three features of soil physical progertand discuss how
they influence nature of soils.

2 Soil chemical properties greatly affect soitifey, discuss.

3 Explain the role of soil organisms on the natfrsoils.
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1.0 INTRODUCTION

Soil classification is resourceful information depmed to harmonise
soil information across the world. This is becagséd users face the
problems of land degradation and disparity of potidum potentials,
however, with soil classification, the transfertethnology related to
soil management and land use planning is madelpessi

Your understanding of soil classification will sigghen your ability to
characterise soils as it is a necessary tool iossorey and mapping for
the purpose of sustainable use and planning. Tritsniroduces you to
purpose and the various systems of soil classibicat

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o state five reasons why we classify soils
. explain the two major forms of soil classification.

3.0 MAIN CONTENT
3.1 Purpose of Soil Classification

Soil classification is useful for the following spkc purposes:

I To organise useful and understandable infornatiand
knowledge on soils.

. Grouping of soils into classes help us to rerber their names
and important properties.

iii.  Organising soils into groups with similar gerties minimises
the problem of locating information about any oog. s
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\2 It makes us to easily understand the relah@s among
individual soils being classified.

V. Help us to predict soil behaviour and even estEmtheir
productivity.

Vi. By means of soil map, extrapolation of knowged and

information of one soil to others in other placgsdifferent soil
scientists becomes possible.
vii.  Helps us to identify the best use of a paiac soil.

3.2 Types of Classification

Solil classification is based on two broad systeamsely: Scientific and
Technical classification.

3.2.1 Scientific Classification

Scientific approach to classifying soils as reseuiacludes theSoil
Taxonomy Classification system developed by United Statpdbenent
of Agriculture (USDA) (Soil Survey Staff, 2010) akdorld Reference
Based Soil Resource 2006Food and Agricultural Organisation of
UNESCO (FAO UNESCO, 2006).

a. USDA Soil Taxonomy Classification System

The USDA Soil Taxonomy classification systeim based on soll
formation process, stage or factors. The currestesy worldwide has
six levels of classification. Theoil order is the highest level and
broadest group which are 11 in number. The soieord divided into
suborder which is further divided intoGreat Group, Subgroup,
Family and Serieswhich is the lowest soil grouping similar $pecies
in animal and plant grouping (Soil Survey Staff1@p Theorder and
suborder levels of soil classification are usually used #dtes and
regional levels and by soil scientisgoil seriesgroup is more relevant
to farmers, builders, extension workers and thobkat trequire
information on soils at local level.

Soil-forming processes as indicated by presencabsence of major
diagnostic horizonsSoil

Order Description:

Entisols - Recently formed soils without pedogemarizons like sand
soils, alluvial soils, very shallow soils, etc.

Inceptisols - Embryonic soils with few diagnosticorizons. No
accumulation of translocated materials other tfembanates or silica.

Aridisols - Soils of arid region such as desertss@ome are saline.
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Vertisols - Dark clay soils containing large amauof swelling clay
minerals (smectite). The soils crack widely durthg dry season and
expand, becoming very sticky in the wet season.

Mollisols - Grassland soils of Steppes and Prairi&sls with nearly
black, organic — rich surface horizons and highdeation supply.

Spodosols - Soils with a bleached surface hori#briH@rizon) and an
alluvial accumulation of sesquioxides and organiatter in the B
horizon. These soils occur mainly under coniferfmsgests of temperate
regions.

Alfisols - High base status soils with subsoil @on accumulation of
illuvial clay.

Ultisols - Low base status, highly leached soilshwsubsoil horizon
accumulation of illuvial clay.

Oxisols - Sesquioxide-rich highly weathered andyveighly leached
soils of intertropical regions.

Andisols - Soils formed from volcanic materials evft low in bulk
density (<0.85g. cm-3), well-drained and high iloghane.

Histosols - Organic soils often termed peat or muck

b. World Reference Based Soil Resource 2006

Food and Agricultural Organisation of UNESCO (FAONESCO,
2006) developed classification system for soil aasresource for
agricultural purpose and soil management, andnedep it asSoil Map
legend of the world (FAO, 1988) and currently referred to ¥sorld
Reference Based for Soil Resource 2006.

The classification was developed to harmonize isddrmation across
the world, because of the problems of land degradand disparity of
production potentials. It is developed as a franréwbrough which

existing solil classification systems would be clatexd and harmonised.
The classification system is based on soil fornrmagwocesses. The
World Reference Base (WRB) is limited to the fiestel only and has
32 Reference Soil Groups (RSG) with set of prefig auffix qualifiers

for detail soil classification.

3.2.2 Technical Classification

Technical approach of land evaluation is usuallyried out to assess
land potential for various kinds of use. It assegbeir capability and
suitability for specific land use type. The apptodeads to developing
of soil map showing land use type to which the daNve potential or
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most suitable. Some of the purposes associated asitiolucting land
evaluation include:

1) To predict consequences of alternative uses.

2) Resource inventory.@ Land Resource Studies series of the UK
Land Resources Development Centre.

3) Project feasibility.

4) Farm planning: allocation of land for different ase

5) Management purpose.

The basic principle of land evaluation is the corgmen of requirements
for land use and land resources (qualities). Thizecause different land
uses have different conditions and different litnitas. Land evaluation
approach is either by assessing their capabilitygémeral uses (arable
and non-arable crops), or by assessing their sliiiyator specific use.
The former is referred to as land capability cliassiion system (Brady
and Weil, 2005), whereas, the latter is known asd Iauitability
classification systems (FAO, 1995). The system erages most
appropriate utilisation of soil for the suitablenda use type and
sustainable management of land resource. Some eofafiproaches
developed by FAO includes: land suitability evaiomtfor rain fed
agriculture and irrigation.

a Land Capability Classification System

The concepts used in land capability classificatgstem are capability
and limitations. Capability is the potential of taad for use in specific
ways with specified management practices. Limitetiare referring to
land characteristics which have an adverse effectcapability and
cannot be easily changed. Land is classified onbdss of permanent
limitation and if any one limitation is of suffiai severity to lower the
land to a given class it is allocated to that ¢lassmatter how favorable
all other characteristics may be. The land caggbdlassification is
devised by the United States Department of Agngalt Soil
Conservation Service since in the 1950s (Brady\Wed, 2005).

The structure consist of capability classes | (bedtlll (worst). Classes
| — IV for arable crops while classes V — VIl foon arable land use. At
the subclass level lower case alphabet are usel@dignate limitation
warranting the classification (e — erosion, w —vess, ¢ — climate, s —
soil depth, etc.

b Land Suitability Classification System

The system of classification assesses land faultability for specified
kind of use. Some of the major kinds of uses ineltainfed agriculture,
livestock production, and specific crop e.g. maizewpea, cotton,
tomato, etc. The system involves assessment, fota$win and
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mapping. In carrying out land suitability assessimiémvolves defining
the land use type, conducting soil survey to obtamd characteristics
and obtaining land use requirement. The land ugeinement parameter
(data) is matched with land qualities of each &mil mapping unit) to
obtain land suitability class for each quality. Thaéings are summed up
to provide overall suitability class and the caticonditions that most
limit the class are assigned to the class to olataubclass level. Several
approach have been used to obtain overall suttahslass, amongst
them are arithmetic mean, limiting condition mettaydl multiplication
(Dent and Young, 1981).

The structure of land suitability classificatiorclade two order namely
suitable (S) and not suitable (N). Class levelduihe highly suitable
(S1), moderately suitable (S2), marginally suita{(®d), currently not
suitable (N1), permanently not suitable (N2) antretevant (NR). Sub-
class level reflects different kinds of limitatios subclass level, lower
case letters are used in designating the classificaDifferent units of a
sub-class reflect minor differences in productiomaracteristics or
management requirements and Arabic numerals areevalise in
differentiating various units.

SELF-ASSESSMENT EXERCISE
Distinguish between the two major forms of soilssifications.

4.0 CONCLUSION

Soil classifications help us to have organized wiseihderstandable and
harmonized information and knowledge on soils. \WoReference
Based Soil Resource 2006 developed by Food andcégral
Organisation and Soil Taxonomy Classification systeéeveloped by
United State Department of Agriculture (USDA) ahe tmost widely
used scientific classification system. In technicaksification of soils,
land capability classification (LCC) and land shit#y classification
are widely in use with different modifications.

50 SUMMARY
You have learnt within this unit;

. The importance of grouping soils into classes imleorto
remember their names and important properties.gfbeping of
soils also helps to have organized useful and wstaledable
information about soils for worldwide harmonizatioof
information and agricultural technology.

. Scientific and technical forms of soil classificatisystems.
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6.0 TUTOR-MARKED ASSIGNMENT

1. State any five reasons why it is essential to dlassils.
2. Explain scientific and technical approaches to gagsification.
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1.0 INTRODUCTION

The earth is full of different natural resourcesattive use daily. The
resources are valuable material obtained from #¢heenvironment
either from the atmosphere or from geological rockeme of these
natures given resources are renewable, while otrersion-renewable,
and this calls for their sustainable use.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. identify different natural resource around you
. group earth resources base on their source, usksstate of
renewal.

3.0 MAIN CONTENT
3.1 Earth Natural Resources

From our definition of land in Unit 1 of this Modylwe considered land
to consist of resources within the Earth, surfatethe Earth and
atmosphere. Some common examples of these res@reces

- Soll

-Water

- Air (wind)

-Sunlight

-Trees

-Petroleum

-Minerals (gold, silver and diamond)
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-Metals (iron, copper, zinc, aluminum, etc).

3.2 Forms of Resource
3.2.1 Renewable and Nonrenewable Resource

a. Renewable resources

These are natural resources that in used undengetib® and can be
replaced through natural processes at a rate shequal to or greater
than the rate at which they are loss. An exampbaiitng down of trees
for fuel wood and there replacement through tretolg program to
avoid deforestation. Others include sun, wind aatew

b. Nonrenewable resources

These are earth’s natural resources that are édiraand we use on
daily basis. Such resources are exhaustible andowitrenewal. In

Nigeria a valuable resources of geologic origirt tieve been extracted
from the earth is petroleum oil, and the fear & the oil will deplete in

the near future. Minerals such as gold, silverjaiad and platinum,

along with metals found in earth are nonrenewable.

SELF-ASSESSMENT EXERCISE

Nature given resources are either renewable orrenewable; identify
two each within your community.

3.2.2 Energy Resources

Energy resources are the Earth natural resourcdoite@ for the

purpose of providing energy for human utilisatiobm Nigeria,a major

natural resource relied on is petroleum fuel. Retro is formed within

earth and is refined into petrol, kerosene, greasel, diesel gas to
produce heat, electricity and move mechanical systeCoal and
uranium are other earth natural resources thatigeofuel energy.

Electrical and mechanical energy are forms of endegived from sun
(solar), water reserved in dams (hydro-power) aimaiw

3.2.3 Metallic and Nonmetallic Resources

a. Metallic resources

Metallic elements extracted from earth are valuabs®urces use in our
modern society. We used them for roofing shedtsr(@um and zinc),

concrete work (iron rod), and vehicle body (iro@ppper and aluminum
are metal wires we use for electricity, whereasesiland gold as
jewelries.
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b. Nonmetallic resources

Soil is a natural resource that plant grows omd adirectly provides

food for man and his animals on Earth. Natural weses like granite,

sandstone, lateritic stone and other types of lmédimrmed within earth

serve for the purpose of build our schools, horslsiyches, mosques
and other institutions. We use the calcite minévaproduce the main
ingredient in manufacturing cement and lateritit ged clay) to make

bricks. The common sand on the surface of the detle been of great
benefit to us in molding bricks for building, simuily we have enjoyed
gravels in everyday civil construction works likeuhdation, road and
bridges.

SELF-ASSESSMENT EXERCISE

List 6 resources you know and separate them intewable and
nonrenewable group.

4.0 CONCLUSION

Some of the earth natural resources around usuatensnd, petroleum,
granite, gold, iron and zinc. These resources ifineresourced from the
atmosphere or from geological origin.

5.0 SUMMARY

In this unit, we have learnt that:

o Earth resources are obtained from natural sourddran.

. Resource may be obtained from geological or atmeErsph
source.

) Resources are either renewable or non-renewable.

) Natural resources are key source of energy foublisation.

6.0 TUTOR-MARKED ASSIGNMENT

1 List five natural resources you can see around you.

2 What is the implication of you having some of yaasources
being renewable and others non-renewable.

2 List three each of renewable and others non-rehlaaresources.

7.0 REFERENCES/FURTHER READING
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MODULE 2 LAND USE ASRELATED TO SOILS

Unit 1 Meaning of Soil and Land
Unit 2 Uses of Land
Unit 3 Land Use and Land Cover Change

UNIT 1 MEANING OF SOIL AND LAND
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5.0 Summary
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1.0 INTRODUCTION

Human beings were created from the dust (soil) tased by the
religious books and from that creation you deperatedoil for survival
and prosperity. To a certain degree good soilsale dependent upon
people and the use they make of their soils. Yaseraf soils and land as
a natural resources depend on your knowledge eéthesources.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o define soill
o define land.

3.0 MAINCONTENT

3.1 Definition of Soil

Soil is defined as the collection of natural bocesupying parts of the
Earth’s surface that is capable of supporting ptaoivth and that has
properties resulting from the integrated effectaimate and living

organisms acting upon parent materials as conedidoy topography
over a period of time.
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3.2 Definition of Land

Land isdefined as the total natural environment or resouravering
areas of the earth and includes: soil, mineralgsts, water surface and
climates. All resources that exist naturally andtdbute to your farm
production are considered as land.

Land is considered as the most important factor agficultural
production, because without it no agricultural proitbn can take place.
Land varies across the Earth and therefore greaflyences the
production of crops and rearing of animals. What gan produce on a
piece of land depend on several factors such as:

I climatic condition of the area

. nature of the soil fertility

1 topography (slope characteristics)

Iv. guantity and quality of the resources applied
V. cultural practices

Vi. nearness of the farm to the available market.

SELF-ASSESSMENT EXERCISE
What is the difference between land and soil?

40 CONCLUSION

Soil is a natural body occupying part of the Earthurface, whereas
land encompasses soil and other natural resource.

5.0 SUMMARY

You have learnt the definitions of soil and landuYhave also learnt
that land include soil, climate, water surface,atagjon and minerals.

6.0 TUTOR-MARKED ASSIGNMENT
Using definitions, distinguish between soil anddan
7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

Human society enjoys and uses the plants that grothe soils for the
supply of food and much of our fibers. Most of ttething materials,
medicines, drugs and animals needed for man’s \&lrdgomes from
plants and soil organisms. Apart from land assign dgricultural

purpose, land can be put into other uses. Thess ades may directly
or indirectly assist farmers in their farming atttes. This unit covers
land utilisation types for agriculture and non-iagiture.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. list four agricultural benefits derive from land
. list five non-agricultural benefits derive from tn

3.0 MAINCONTENT
3.1 Agricultural Usesof Land
a) Crop production

The most important use of land for agriculturalgmse is the cultivation
of crops. Such crops include: food crops, vegetaltee crops, fruits
and fiber crops. Soil is the main source of plaotrients that are
essential for crop growth. These nutrients are staamed from
unavailable forms in solid minerals and organic terato readily
available nutrient ions in soil solution to exchaafle sites associated
with soil colloids and finally for plant uptake. hd serve as a growth
medium for plant by supplying water, air and mectansupport for
plant roots.
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b) Animal production

Animal production requires the use of land for megrand sheltering
livestock. For large animal like ruminant goat, egmeand cattle land is
required for production of pasture and forage tfthe animals in pen.
In some places animals are allowed to graze orreagtasture.

C) Fish Production

Natural water has served as habitat for fish growtbwever artificial
lakes and ponds are constructed by man on landhforpurpose of
rearing different stock of fish to contribute asis® of meat for man.

d) Forestry

Forestry involves use of large hectares of lanth& establishment of
agricultural trees. Areas found not suitable faabde crops production
during soil surveying are marked and convertedai@dt. Generally,

forest can be established in poor land, e.g. eptadytrees, date palm,
mango, cashew, gum Arabic tree and neem treeselfishin land

conservation by acting as mulch and reduces sgilagd@ation from rain

causing soil loss through erosion process. Thesfiuarvested from the
trees are either consume or sold in the marketsagiece of economy to
the farmer. Forest trees have served as herbaugtrad curing several
ailments across the world.

€) Wildlife Conservation

Wildlife conservation is necessary to preserve sapecies of wild
animals and prevent them from extinction. Wildldenservation parks
serve as habitat for several living organisms idicig micro-organisms,
reptiles and even mammals, which in turn help improwing soil
structure and fertility. In Nigeria several larggas of land are reserved
for wildlife conservation such as Yankari Game ResgFalgore Game
Reserve, Kamuku Park, Lake Kainji Park, Obudu Raacth Gembu
Park.

3.2 Non-Agricultural Usesof Land
Some land utilisation types apart from agricultuncude the following:

a. Residential Building and Industries

Land is required for the building of residentialuses and industries.
The expansion of these houses gives rise to vilage villages develop
to urban settlements (towns and cities). Resideraldings take

substantial part of agricultural land especiallyunban settlements. Soll
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Is an important building material use in form ofrteafill and baked
bricks. When land serve as foundation materialsciwhiouses and
factories are built upon, it determines whetherdinecture will last.

As population increases in towns and cities, scetigethe need to build-
up industries to meet the needs of the people. ijeré there are
thousands of industries scattered all-over the trgurfcach industry
require tangible portion of land for their estabiigent. ii. The
foundations of houses and factories thus determinihether the
foundations are adequate. Soil is an importandimgl material in form
of earth fill and baked bricks. Land materials al®o used in making
pots, jugs, plates and other household usabletstasc

b. I nstitutions

A lot of land is occupied by both civil and religi® organisations for the
establishment of institutions, schools, churchesl anosques are
established in all villages, towns and cities tlgtoaut Nigeria. These
require land wherever they are sited.

C. Roads and Bridges

Land is the material on which our roads and bridggesconstructed to
serve our means of transportation. Apart from roadsl bridges

constructed on land, railways linking one statatother and one town
to the other occupy millions of hectares of lanalids and good

foundational material for building roads and highyware also exerting
strong influence on the life span of these str@suiThe engineering
uses of soil demand knowledge of the diversitiessail properties

which vary from one location to another.

d. Parks and Recreational Centre

Amusement parks and recreational centers such abafbdield,
swimming pools and other recreational centers ogeulpt of land area.

e. Waste Dump Sites

Land serves as adsorbing medium to domestic waktesgh septic
sewages system. It provides waste dump site ardfillanfor other
wastes from industrial, municipal and animal sosrce

SELF-ASSESSMENT EXERCISE

Enumerate benefits derived from land in both adfucal and non
agricultural forms.
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40 CONCLUSION

Land serves man’s variable purpose from agricultarap and animal
production to foundation for buildings as well ades for waste
disposal.

50 SUMMARY

From this unit, you have learnt:

. Agricultural benefits of land such as: crop, anipfish and forest
production.
. Non-agricultural benefits of land including roadpuses and

waste dump sites constructions.

6.0 TUTOR-MARKED ASSIGNMENT

State clearly four agricultural uses of land anar floon-agricultural uses
of land.

7.0 REFERENCESFURTHER READING
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Secondary Schoolkagos: Johnson Publishers Ltd.
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1.0 INTRODUCTION

Human activities in agricultural and non-agricudiuliorms have greatly
impacted soil properties. Some of the impacts dtteere negative or

positive. Land uses are mostly carried out eitleragriculture, mining

or development of infrastructures. Therefore lapdrddations and loss
of biodiversity associated with land use are ndentionally done.

However, your knowledge of land use and their aased land cover

changes may contribute to sustainable use and reamag of these
resources rather than degrading them.

20 OBJECTIVES

At the end of this unit, you should be able to:

. explain clearly the changes occurring on land serfaaused by
changes in land use

. state factors influencing land use and land cotiange

) explain the effect of land use on land cover change

3.0 MAINCONTENT
3.1 LandUseand Land Cover Change

Land use and land cover is an important compomenhderstanding the
interactions of human activities with the envirominand therefore it is
necessary to monitor and simulate changes.

Several human activities have had pronounced impawt soil

properties. For instance afforestation using Conifeas caused
significant decrease in soil pH through acid degomsiand in the quality
and turnover of organic matter. Acid deposition h&® increased the
mobility of trace metals in the soil and therefarereased metal
concentrations in drainage water. Sewage sludgesitegn in soils has
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increased metal concentrations in soils. Intenswiéivation of arable
crops in lowlands has reduced organic matter cdratgons, structural
stability and soil workability, and has greatly eafted soil erodibility.
Human trampling of vegetation affects the nature sofls as the
protective vegetative cover is destroyed and sgiosed to erosion
processes.

Increase in mono-cropping of arable crops has fmgbthe greatest
potential detrimental impact on soil systems afeitreases soil organic
matter concentrations. This is because large spganatural forest

contributing organic matter is cleared and the laexposed to

deforestation and desertification. The general dréawards more

intensive and industrialized agriculture in develwgions like Europe
has a profound impact on the environment, includngssions to air
and water, quality and quantity of surface watet groundwater, soil

erosion, pollution due to large-scale use of pels; and loss of
biodiversity and habitats. Animal rearing increassdl erosion and

siltation into water body such as Lake Chad. Resergapacity is

reduced and water dry within short period, therfoot able to sustain
the vast agricultural activities taken place withuch basin.

Land use change is an important driver of bioditgishange as natural
areas are converted to agriculture or urban akeasfactors causing the
decline in biodiversity include habitat disturbarmed changes in the
food chain. Agriculture has a significant role imnapoint source
pollution. Loading of waters is caused by crop grassland production
and livestock production. Phosphorus and nitrogeach to rivers
increased oxygen consumption and consequent oxydggpletion

through eutrophication process, and, finally dedithquatic organisms.

The ecosystem in urban communities differs fronurator rural ones
in many ways. Human activities such as buildingffit, or industrial
production in urban areas affect the quality of wiater, and soil which
Impacts ecosystems in many ways. Plants can beogedt or their
production reduced drastically. Therefore increaskeuman population
density in urban communities alters species conipasichanges urban
flora and vegetation. It also causes decreasetivenspecies and brings
about the introduction and naturalization of notivea plants. Cities
located near rivers cause changes by the develdpmienmun-off
following urbanization of the catchment. The wadgperience pollution
and result in decrease in biotic communities. Saswils can become
more acidic due to the loss of calcium in the gowater. The filling of
swamps for construction in places such as Lagos-Hrrcourt and
other major cities have blocked the main river eyst and thereby
increased periodic flooding of the cities. One otineavoidable impact
of land conversion for urban development is theslad prime
agricultural land. With dam constructions, it ugpgrings along
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detrimental impacts of water resources developroantind cover and
land use practices in flood plains. Several hestafdand will become
inundated and the natural vegetative cover willdggaced with swamp
or floodplain vegetation.

3.2
1.

34

FactorsInfluencing Land Use and Land Cover Change

Water resources development projects are known to greatly
alter hydrology of surrounding floodplains or coomrties
through flooding which destroy their homes. Bulgs in
floodplains were inundated with floodwaters fovesal months
of the year in places like Numan, Yola and Markalding river
Benue in Nigeria. These hydrological impacts wéuether
exacerbated by release of water from a dam in Gzone

Natural geomor phological processes bring change in response
to the natural processes of erosion and sedimemigBhifts in
channel morphology near the coast have been tescri

Drought cycles causes invasion of vegetation. For example, open
floodplain grasslands have been replaced by palansa, and
flood-tolerant wetland species are displaced by emopland
species. Similarly, freshwater grasslands are cegleby more
saline grasslands, drying out of abandoned allwshannels and
salinisation of wetland soils. Loss of floodplaarsd fish are also
associated with drought cycles.

Economic development

Slash and burning practices are common for clgaagricultural
fields, removing forest cover and reducing soiltiiéy. Land

cover in the delta area has experienced changee@griculture
with the world rapid population growth and demaadfbod like

rice. Commercial sugar plantations have also prodbuchanged
the delta landscape.

Civil wars result in death, displacement of people and their
migration. Agriculture is either disrupted or agricultural Ifle
abandoned and reverted to secondary grasslandnreavend
thicket. Wildlife populations, on the other handdadevastation
by hunting operations resulting ineaease in wildlife
populations.

Increase in frequency and its extent of fire on forest vegetation
Is great and intimately connected with patternBuwhan activity.

Late dry season fires, originating in wooded gieas$$, sweeping
into open woodland and woodland communities hasalted in

destruction of shrubs and small trees and someticae®py
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3.3 Implicationsof Land Cover and Land Use Change

Conservation of Biodiversity

Forest areas with abundance of water have divaigalaundant wildlife
populations supported by the high productivity efjgtations. In some
of such areas, zebra and hippo are on the brirlkoafl extermination,
and other mammals have withdrawn from their norhadditats to avoid
being killed by wild hunters. Grasslands are invhdey woody
vegetation and thickets, and drought-resistantstaad species replace
wetland species of higher nutrient content. Aninglsh as buffalo are
most susceptible to starvation and high mortalibewtheir pastures dry
out early in the dry season, especially when umotat fires sweep
across the forest land. Therefore, there is nead clinservation
measures to protect the biodiversity.

Human welfare

Water resources development projects, drought syaled civil war
have also had a marked effect on human welfared Liesse changes
affecting local communities include loss of floogipl agriculture,
reduced livestock grazing and carrying capacityssl@f floodplain
fisheries, changes in natural resource utilisapatterns and reduced
wildlife hunting.

Local livestock holdings, especially cattle and tgohave their large
proportion being killed during civil wars. Fish atiee most important
source of protein for riverine people e.g. Nigelt®@and Baga in Lake
Chad areas, especially during times of food shertag

SELF-ASSESSMENT EXERCISE

Distinguish between the positive and negative charagsociated with
land use.

40 CONCLUSION

In this unit, you have learnt about land use amthglks associated with
it. Some of the positive changes include afforemtednd organic matter
accumulation, whereas the negative ones includgiarosiltation and

loss of biodiversity.
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5.0 SUMMARY

You can summarise the main points in this unitodisws:

. land use change are associated with factors sudbvatopment
projects, urbanisation, mono-cropping, civil waQuht cycle,
flooding, etc.

. land use change influences biodiversity consermaimd human
welfare.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss anthropogenic effects on land cover change.
Enumerate any four (4) factors contributing to larse and land
cover changes.

N
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1.0 INTRODUCTION

Organic and inorganic materials accumulate in stil®ugh natural
processes and human activities. This organic mat#graccumulate to a
level considered to be organic contaminants irssd@ihese materials do
not exist in isolation, but interact in soils alomgth the microbial
organisms. The interaction influence organic anakrganic substance
status and movement, as well as determine themvhitability and
toxicity in the environment. The interaction infhees the health status
of the soil which determines how sustainable th@renment will be.
Your knowledge of the concept of interaction tedbgyg will contribute
to sustaining soil environment which serve asdifaage system.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) explain concept of interaction in soil environment
) explain clearly the forms of interaction in soiMenment.
o enumerate the benefits of interaction between comimuof

microbes and plant rhizosphere.
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3.0 MAINCONTENTS
3.1 Concept of Interaction in Soils

Natural process and anthropogenic activities cgusiccumulation of
organic and inorganic materials lead to formatibrmrantaminants. The
contaminants are in forms referred to as heavy Ine&ad organic
contaminants. Such materials do not exist in igmtain soils, but in
complex mixtures and interact in soils along withe tmicrobial
organisms. The interaction influence metallic arrdaoic substance
status and movement, as well as determine themvhitability and
toxicity in the environment.

3.2 Sourceof Interacting Materials

Materials interacting in the soil environment omglie from natural
processes and anthropogenic activities. Geologicaless is the natural
weathering of rocks into primary minerals that eamtelements in
immobile state. The primary minerals may weath& secondary clay
mineral that releases mineral elements with sorae d@re cationic and
may be referred to as heavy metals. When plantsaandals die, they
decompose and contribute to soil organic matters Dinganic matter
may accumulate to a level considered to be orgaaitaminants in
soils.

Anthropogenic activities involve agricultural preses of crop and
animal production that requires input such as lfeetis, pesticides and
herbicides application, as well as animal feed #&paces that are
collected as waste to serve as soil amendmentgbbn settings, some
of the human activities releasing contaminantsh#® énvironment are
domestic, hospital and industrial waste and sewagj&ell as industrial
and automobile emissions. Some of the complex mastinclude lead
(Pb), copper (Cu), zinc (Zn), chromium (Cr), nickBli), arsenic (As),
cadmium (Cd) and mercury (Hg). Others from orgarmnitaminants
include petroleum hydrocarbons, polychlorobiphenylisolycyclic
aromatic hydrocarbons, dioxins and furans, phthated esters and
chlorinated solvents (Wuana et al., 2014).

SELF-ASSESSMENT EXERCISE
Enumerate sources of organic and inorganic subssamteracting in

soil environment.
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40 CONCLUSION

Geological weathering of rock is the main naturacess accumulating
materials in soils for interaction. Materials reded from human
activities are sourced from agricultural processesrop and animal
production that requires input such as fertilisepgsticides and
herbicides application, as well as animal feed asinthropogenic
activities in urban areas in forms of domestic,ditaé and industrial
waste and sewage contribute to deposition of nadsein soil for
interaction.

5.0 SUMMARY

From this unit, you have learnt that:

. Materials dump in the soil environment are notistat exist in
isolation, but interact in the soil environment.
o The materials are sourced through natural procesis as rock

weathering and anthropogenic activities like adtioe,
industrial and residential wastes.

6.0 TUTOR-MARKED ASSIGNMENT
Explain the fate and sources of material interggcitnsoil environment.
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1.0 INTRODUCTION

Metals are found in soils from weathering of rocksd may be
contributed through dumping of industrial and urlthbomestic wastes.
Organic substances may be deposited in soils fresidues of dead
plants and animals, and hydrocarbon compoundstadlpam products,
industries and other related wastes. The intenadigtween metals and
metals, organic-organic compounds and between naetdl organic
compounds are influenced by the characteristicsaif environment
such as pH, cation exchange capacity, amount apée ©f organic
matter and sesquioxides.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. explain metal and metal interaction in soil envireant
) explain organic substances interaction in soil emrnent
) explain metal-organic substances interaction ihesoiironment.

3.0 MAINCONTENT
3.1 Interaction of Metalsin Soil

Metallic elements such as heavy metals occur il soilow mobility
state as elements incorporated in precipitatedesxiand hydroxides,
and insoluble salts. Low mobility metals are alearfd to be fixed in
clay mineral crystal lattice and primary minerdigabeen weathered or
decomposed from parent rocks. Metals in soil asctiral components
of secondary minerals and other inorganic compouwarésusually of
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medium mobility status. Low to high mobile metalsrrh ions
complexed or chelates by organic colloids and etgsim decomposing
organic material as well as soil biomass. Metalements occurring in
form of soil solution as ionic molecules, chelavesolloids are usually
found to be highly mobile. Similarly, ions at thechange interface and
readily exchangeable ions in inorganic and orgémictions are highly
mobile.

The interaction of metals in soil may not be eagiyeralised, but the
factors that influenced their interaction and tharacteristics of their
environment which are used in determining theie faid effect can be
generalised. In contaminated soils, the input @viganetal is mostly in
non-silicate bound forms and is available for pbgki chemical and
biological modifying influences. Therefore, the roduction of

contaminant in soil as heavy metals eventuallydgadchanges in their
chemical forms, distribution, mobility and toxicitffhe interaction of
heavy metals in soils lead to their bioavailabiljlgvel of exposure of
organisms to heavy metals relative to their spirian soil systems),
and can be used to estimate risk to ecologicaésysind human health.

Soils containing clay minerals are more effectivadsorption of heavy
metals than sand. This is because clay carrieMiReand Al oxides.
However Fe and Mn oxides have more adsorptive dgpd@n Al in
soils. Soil pH is a key factor in that determiniagsorption of heavy
metals like Cu, Cd, Cr, Hg, Ni, Pb and Zn. Humibstances are part of
soil organic matter that strongly adsorbs heavyalaeteducing their
solubility and mobility in soils. Soil microorgamis including bacteria
and fungi contribute in reducing heavy metal effiecsoil environment
as can interact (bio accumulate) with heavy métadugh bio sorption,
absorption and uptake. For example, soil microlss take up heavy
metal ions and metabolically convert them into Hass forms by either
complexation or precipitation.

Interaction of metals in soils could be naturaltf@sy occur in specific
mineralogical associations due to similarity in giegl and chemical
properties of their elements. For example, Zn aetan Pb and Cd.
This implies that one element rarely serve as sahtaminant.

Competitive interaction occurs among metals beaeggal number of
cations as they have structural similarities aretdfore strongly affect
their adsorption on surface of soil matrix. Comipeti interaction

influence selective adsorption of some metals @rg.Cu and Pb) and
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displacement of others (e.g. Ni, Cd and Zn). Selecinteraction is
often factored by status of metallic cation and gbysical and chemical
properties such as texture, pH and cation excheagacity (CEC).

SELF-ASSESSMENT EXERCISE

Explain the factors influencing metals interactinrsoil environment.
3.2 Interaction of Organic Materialsin Soil

Soil organic matter especially from anthropogendtivties when
accumulated in soils can become contaminants teaiesnvironment
and regarded as organic contaminants. Their irtieradn soils is
influenced by soil characteristics, compound proesr and
environmental factors such as precipitation (raisynshine and
temperature. In soils, accumulated organic matenahich become
organic contaminants may undergo processes suchleashing,
volatilisation, photo-degradation and adsorption.

Competitive interaction also occurs between mixdum@ organic

contaminants in soil as with metals. The processli®in displacement
of an adsorbed organic contaminant into soil sotutby another. This
may be caused by their structural similarity anteotphysical and
chemical properties. Some examples of organic ocantnt in soils

from pesticides and herbicides include: 1, 2, khtorobenzene (1, 2, 4-
TCB), tetrachloroethene (TCE), atrzine, pyrene, fosiamides,

surfactants, dichlorobiphenyl and chrysene.

3.3 Interaction of Metal-Organic Materialsin Soil

Soils containing materials dumped or placed fronth@pogenic

activities as well as crop and animal residues llysoantain mixtures of

both inorganic (metallic) and organic materials.ciiorganisms use
organic materials (contaminants) as source of cadsamay transform

them into non-toxic substance, but the processbeamhibited by the

presence of heavy metal in the mixture. Interastiah metals and
organic substances to form chelates have contdbateeducing toxic

effect of strongly complex metals. This is becawsgano-complex

metals are less toxic to organisms than the fres.idnteraction of

mixture of metals and organic substances haveanflad movement of
heavy metals in soils as metals form associatidh wiobile colloids

and possibly with metal organic complex that is adsorbed on surface
of soil particle.
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40 CONCLUSION

Metallic substances introduce in soils interact #ns leads to changes
in their chemical forms, distribution, mobility antbxicity. The
interactions of heavy metals in soils influenceirth@oavailability.
Organic materials accumulated in soils undergo geses such as
leaching, volatilisation, photo-degradation andoapon. Interactions
of metals and organic substances to form chelags kontributed in
reducing toxic effect of strongly complex metals @gano-complex
metals are less toxic to organisms than the freg. io

50 SUMMARY
From this unit, you have learnt that:

o Metals interaction in soil environment is influedgehysical and
chemical properties such as texture, pH and cagxchange
capacity.

. Structural similarities and other physical and cloaiproperties
influence organic substances interaction in sofiremment.

o Organic materials may undergo processes such ahiheg
volatilisation, photo-degradation and adsorptiosaiis.

) Formation of chelates renders toxic metals to s kexic in
soils.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss how metal-metal and metal-organic sulgst interact in
soils.
2. Enumerate benefits of metal-organic substanegaation in soll

environment.
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1.0 INTRODUCTION

The need to increase yield and sustainability op @roduction is one of
the biggest challenges facing agriculture todayhasworld population
is growing rapidly. To increase the yield of bafgiod, additional inputs
for crop production are needed and new technologiesessential for
managing soil nutrients as well as crop pests asdades. Microbial
communities are essential in cycling of nutriermd afluencing of soil
guality. Rhizosphere is one of the most complexirenments that
thousands of interactions takes place and playsueiat role in the
health of plants. The understanding of the rhizesphas a critical
interface for soil and plants has contributed ttkliag the challenges
faced by rapid population growth, food security ahchate change.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) explain the nature of microorganisms communities

) mention three methods use in studying microorgasism
communities

o explain interaction between community of microbes glant

rhizosphere.
3.0 MAIN CONTENT
3.1 Communities of Micro-organisms

Soil micro-organisms play an important functionciycling of nutrient
elements through decomposition and mineralisatioorganic material,
which are released into the soil as nutrient elém#rat are essential for
plant growth. The communities of microbes can iafice nutrient
availability through process of solubilisation, GEi®n, and
oxidation/reduction. Soil microorganisms can redegowth stimulating
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or inhibiting substances that may affect nutrienitale thereby
influence root morphology, growth and function. \k#hegrowth is
inhibited, microbial inoculants promoting plant gt can be used as
they enhance nutrient availability and uptake, iamarove plant health.

Knowledge of soil microbial community will help imderstanding how
soil cultivation (tillage systems) practices can baproved for
enhancing soil quality.

3.2 Methods of Studying Microbial Communities

Microbial community influences soil quality. Theatis and rapid
changes occurring in soil quality can be monitdogdobust indicators.
The rapid response to disturbances of microorgasiserve as an
advantage to studying them, as their rapid changg pnovide instant
information about soil health. The recent techngqdeveloped to study
microbial communities are based on new moleculagymatic, and
organism-based techniques. The methods of studymgrobial
communities are grouped based on their abilitydentify microbial
biomass, diversity or activity.

a) Microbial Biomass

Chloroform Fumigation-Extraction (CFE)
Phospholipid Fatty Acid Analysis (PLFA)

b) Micraobial Diversity

Denaturing Gradient Gel Electrophoresis (DGGE)

Single-Strand Conformation Polymorphism (SSCP)

Terminal Restriction Fragment Length PolymorphismgErprinting (T-
RFLP)

Automated Ribosomal Intergenic Spacer Analysis @WRISA)
Random Amplified Polymorphic DNA (RAPD)

Amplified Ribosomal DNA Restriction Analysis (ARDRA
Fluorescence In Sitiybridization (FISH)

C) Micraobial Activity

Fluorescein Diacetate (FDA)
Stable-Isotope Probing (SIP) (Rincon-Florez et24113).

3.3 Interaction between Rhizosphere Plant and Microbes

Rhizosphere is one of the most complex environmtras serve as an
interface for soil and plant roots. It containsubkands of interactions
that play crucial roles for plant health. Large amoof photosynthetic
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products are release to the roots into the rhizagpirhe photosynthate
secreted supply carbon that is considered deficienthe soil, thus
rapidly increasing the microbial densities 1000et&ncompared to bulk
soil. The exchange of nutrients between the plamt the different

communities surrounding the root increased conagaotr of

microorganisms in the rhizosphere allowing différetypes of

associations. Factors influencing the quantity andility of root

substance secretion called exudates including:

Type of sall,

Soil nutrient condition

Plant species and

Stage of plant development.

apop

The understanding of the rhizosphere as a crititalface for soil and
plants has encourage major researches in this &ading to new
technological development to face challenges ofidrapopulation

growth, food security and climate change. Microb@mmunity

structure in soils, in particular rhizosphere sdl,considered of great
iImportance to assess soil quality to achieve high gields.

Biodegradation by microbes is the most common m®od removal of
hydrocarbons in soils. The degree of biodegradatdnaliphatic
hydrocarbons is typically lower than their aromatounterparts.
Aromatic and aliphatic hydrocarbons are organicta@mmmnants with
structural difference, but both classes of contamis are subject to
physicochemical processes, and when subjected ysiquthemical
processes they can affect the degree of loss, skgtien and
interaction with soil micro flora. To ensure optimaiological
performance in soil contaminant interaction, it isportant to
manipulate the degrading microbial populations #mel environment
using factors that control their interaction. Thicludes the use of
hydrocarbon physico-chemistry, environmental coads,
bioavailability and the presence of catabolicallgtie microbes.
Environmental modification involves the manipulatioof the
physicochemical nature of the contaminated soilaligring pH, Q,
H,O, and nutrient levels. Application of inorganicrtigsers is
considered the most widely used amendment to ssittlysoptimize C:
P: S ratio in soils. The optimisation of the C:Mratio is considered to
be one of the most important amendments enhanbegate and extent
of biodegradation. The practice of bioaugmentatisnpart of the
interaction technology in soils used to remove d@argontaminant
molecules. The operation involves the addition ofiched degrading
microbial inoculums to remove target contaminantengles. However,
there is not yet a widely spread success of agjitaf commercially
available microbes.
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SELF-ASSESSMENT EXERCISE

What are the importance of interaction betweenodphere plant and
microorganisms to agriculture?

40 CONCLUSION

Knowledge of the rhizosphere as a critical integféar soil and plants
has contributed to new technological developmedtessing challenges
faced by rapid population growth, food security aslidnate change.
Interaction between rhizosphere plant and micrdiees served in the
optimisation of C: N: P ratio which is consideredoe one of the most
important amendments enhancing the rate and eafdnodegradation.
Microbial biodegradation process has served in r&ino of
hydrocarbons in soils.

50 SUMMARY

From this unit, you have learnt that:

. The communities of microbes can influence nutrevdilability
through  process of  solubilisation, chelation, and
oxidation/reduction.

o Recent techniques developed to study microbial conities are

based on new molecular, enzymatic, and organismebas
techniques. The methods of studying microbial camitres are
grouped based on their ability to identify micrdbl@omass,
diversity or activity.

. Interaction between rhizosphere plant and microbess
contributed to new technological development addngs
challenges faced by rapid population growth, foedusity and
climate change.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the nature and importance of microbial camities to
people involve in crop production.

2. Enumerate benefits of interaction between rhizosplpéant and
microorganisms to agriculture.

3. Discuss the nature of interaction between rhizosplpéant and

microorganisms.
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1.0 INTRODUCTION

Mineral fertilisers are materials containing esggmutrients for normal
growth and development of plants. Mineral fertiigsgorovide mostly
macronutrients such as nitrogen, phosphorus andsgioin and may
contain secondary macronutrients (sulphur, calcemd magnesium)
when deficient in soil.

Fertilisers are usually applied because of theipartance in crop
growth and health, and their role in processes sicknergy transfer,
reproduction, maintenance of internal pressure emzymatic actions.
Mineral fertilisers are essential in increasingpcigeld to meet the
challenges of the increasing demand raised byaipiely growing world

population and food security.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

. define fertiliser
. identify types of fertilisers based on their compois
. state benefits of fertiliser application.

3.0 MAINCONTENTS
3.1 Definition of Fertiliser

Mineral fertilisers are either natural or manufaett materials,
containing essential nutrients applied for normatowgh and

development of plants. Plant nutrients are foodpfants some of which
are used directly for human food, others to feddals, supply natural
fibres or produce timber. Man and all animals depentirely on plants
to live and reproduce. The public perception of era fertilisers often
takes no account of these simple facts.

3.2 Component of Fertilisers

There are three major (macro) nutrients usuallyliegpin large
guantities, nitrogen, phosphorus and potassiumerCdlso required in
substantial amounts are considered as secondampmudigents include
sulphur, calcium and magnesium. Micronutrientsweseally required in
small quantity and include boron, copper, iron, garese,
molybdenum and zinc.

Fertilisers are processed and package in 50kdigertibags as single
nutrient fertilisers e.g. Single Super Phosphat8P)$ Triple Super
Phosphate (TSP) and Urea. When fertiliser contaioge nutrients, it is
referred to as multi-nutrient fertilisers. Some rapées of multi nutrient
(compound) fertilisers are Calcium ammonium nitra(€AN),
Diammonium phosphate (DAP), and Nitrogen Phosphoardd
Potassium (NPK) in different grade such as 15:152%10:10 and
27:13:13.

SELF-ASSESSMENT EXERCISE
Explain the component of fertiliser.
3.3 Importanceof Fertilisers

Fertilisers are applied to soils or directly on nildeaves (foliar

application) because of their benefits to crop dghoand health. These
nutrients are constituents of many plant componsath as proteins,
chlorophyll and nucleic acids. They are essentalprocesses such as
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energy transfer, reproduction, maintenance of maempressure and
enzyme action. Micronutrients are elements helpfumaintain plant
health and often present at the active sites ofraag that carry out the
plant's metabolism.

Mineral fertilisers are usually applied to soil fiocreasing crop yields.
Inorganic fertilisers application results in accuatiwn of soil organic

matter and increase biological activity due to éased plant biomass
production and organic matter returns to soil ia thrm of decaying

roots, litter and crop residues.

40 CONCLUSION

Mineral fertilisers are natural or processed matertontaining essential
nutrients for normal growth and development of fdarProcessed
fertilisers are packaged as either single or mleltiprtilisers. They play
vital roles in crop growth and health, as well asprocesses such as
energy transfer, enzymatic actions and reproduction

5.0 SUMMARY

From this unit, you have learnt that:

. Fertilisers are materials containing essentialients for normal
growth and development of plants.

o Fertiliser may be packaged as either single orimulrient in
50kg fertiliser bags.

. Fertilisers are applied to soil for their enormdaenefit to crop

growth and development.
0 TUTOR-MARKED ASSIGNMENT

What do you understand by the term fertiliser?

List four (4) benefits derive from the applicatiohfertilisers.
Visit fertiliser shop or market close to you andntify two single
nutrients and three multi-nutrient fertilisers coommin the
market for farmers use.
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1.0 INTRODUCTION

The continuous use of mineral fertiliser to incee@sop yield for the
world increasing population have effect on soil §bgl and chemical
properties as well as soil organisms. The effecat either be positive or
negative, and requires careful and appropriatecgijun of the required
amount that will not accumulate and cause toxi@td deleterious
effect on the soil ecosystem.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain effect of fertiliser on physical propert@ssoil
) state clearly effect of fertiliser on chemical peojes of soil
. explain the effect of fertiliser on biological coonent of soil.

3.0 MAIN CONTENT
3.1 Effect of Fertiliser on Soil Physical Properties

The application of inorganic fertilisers affect Isphysical properties
directly or indirectly such as aggregate stabiltyter holding capacity,
porosity, infiltration rate, hydraulic conductivitand bulk density
through facilitating decomposition of crop and aaimesidues into soll
organic matter. The soil organic matter lowers dumillk density,

resulting in increased total porosity and wateiltnation rate. Soil

organic matter also increase aggregate stabilitybloging mineral

particles and reduce their susceptibility to erosiorocesses. The
application of mineral fertiliser also reduces saibsion as the better
developed canopy and extensive root system ofisedi crop protects
the soil against erosion either by wind or water.
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SELF-ASSESSMENT EXERCISE

Discuss how fertiliser application affects soil ploal properties
positively.

3.2 Effect of Fertiliser on Soil Chemical Properties

Soil acidification is a global problem and is oesgal significance in the
humid tropics, as severe weathering and leaching maade a large
percentage of tropical soils very acidic. The pHlugaof good

agricultural land requires having soil pH rangewsstn 5.5 and 7.5. In
the tropics, pH values are typically below 5.5,hwmitH values around
4.2 common. Low pH values mean acid soils: theyicedthe nutrient
availability and intake by plants; phosphorus intipalar is fixed in the
soil. The challenge therefore lies in using mindeatilisers in such a
way that they are harmless to the soil environnagok allows nutrients
to remain within the system. Over application okairand nitrate
nutrient fertilisers for cereal and pasture cromsymesult in acid build
up. There is a discouragement on the use of ammuosidphate nutrient
carrying fertilisers, as it causes accumulatiors@phuric acid in soils
thereby reducing pH and affecting some nutrienailakility e.g.

phosphorus (P). Therefore, there is need to uratetssoil nutrient
retention status and crop requirement to avoid ssice fertiliser

application in soils.

Association of fluoride, cadmium and some heavyatseh phosphorus
fertilisers has resulted in toxicity of such heawgtals with resultant
effect on death of soil microbes and breakdownomwdfdigestion. The
use of steel industry wastes as zinc fertiliseremait has incorporated
toxic metals such as arsenic, cadmium, chromiuag End nickel into
soils.

SELF-ASSESSMENT EXERCISE

Explain the challenges associated with fertilisppligation on soll
chemical properties.

3.3 Effect of Fertiliser on Soil Organisms

Continuous annual application of fertiliser to seén change the soill
microbial community directly or indirectly sinceey change the soil
physical, chemical and biological properties. Somsteidies have
documented that fertilisation has had significampacts on the
population, composition and function of soil micrganisms, and
inorganic fertilisers have increased the soil micganisms' activity
(Dong et al., 2014). Long-term fertiliser appliceti with mineral
fertiliser promotes growth of bacteria, actinomycand total microbial
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organisms. High levels of fertiliser may cause kdeavn of symbiotic

relationships between plant roots and mycorrhizagf. The application

of mineral fertiliser is found to be less effectitt®n manure, therefore
for effectiveness mineral fertilisation will regairorganic manure as
supplement.

40 CONCLUSION

Mineral fertilisers have improved soil physical pesties such as bulk
density, aggregate stability, and water holdingac#ty and porosity, as
well as retard process of soil erosion. Howevernyngertilisers have
contributed to soil acidification especially in th@pical environment.
Repeated fertilisation has significantly impactedopyation,

composition and functions of soil microorganismsid amay be

improved when supplemented with organic matter.

5.0 SUMMARY

From this unit, you have learnt that:

. Mineral fertiliser application has significant pipg@ effects on
physical properties of soil such as porosity, bdinsity and
moisture retention.

. Fertiliser application tends to increase soil agidnd requires
appropriate application with caution.
o Repeated fertiliser application has significant acip on soil

microbial community.
6.0 TUTOR-MARKED ASSIGNMENT

Explain the effects of fertiliser on the following:

o Physical properties of soil.
) Chemical properties of soil.
) Biological properties of soil.
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1.0 INTRODUCTION

When fertiliser is applied in excess quantity thlae amount a soil can
retain for crop use, the remaining is loss throlegiching, surface runoff
and volatilisation. This lost amount may accumulatevater and cause
eutrophication hazard. Therefore your knowledge tlud effect of
fertiliser on water and atmospheric environment mpsomote
sustainable use of fertiliser.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. explain effect of fertiliser on water environment
) explain effect of fertiliser on atmospheric envinoent.

3.0 MAINCONTENT
3.1 Water Environment

Degraded soils (low cation exchange capacity) caly oetain low
amount of fertiliser, therefore high fertiliser dipption in such soils
result in fertiliser loss through leaching, volagition and erosion.
Nutrient transported through erosion process coinigies surface water
in streams and rivers (example; Na@nd P contamination from applied
fertiliser). Leached nutrient pollutes ground wafEhis increase water
acidity and eutrophication (Oxygen depletion andstaetion of
organisms in water). The main concern for P lossutdace and ground
water is eutrophication of surface water. Eutroptian results in a
decline in water quality characterised by incregsgmowth of algae,
followed by depleted oxygen concentrations, sedtatemn, death of
fish and release of algal toxins. The P responditteeutrophication
originates from a variety of sources, not only frimestock production
and other agricultural activities, but also fromtumal ecosystems and
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direct discharge of human and industrial wastewakitrophication
occurs at very low concentrations of P in water.

Run-off water from crop field carries along surfaagplied fertiliser

(phosphorus). This is considered as a major caritilio eutrophication
of fresh water bodies. Fertiliser runoff rich iftragen compounds
cause serious oxygen depletion in many parts @rsivlakes, coastal
areas and oceans. Cereal crops consume high anebunitrogen.

Therefore, high application of nitrogen-containifegtilisers leads to
increased surface runoff and leaching into grounéryaesulting in

groundwater pollution.

SELF-ASSESSMENT EXERCISE

Explain the effect fertiliser application has ont&raenvironment.

3.2 Atmospheric Environment

Volatilisation process causes loss of nitrogensphorus and sulphur to
the atmosphere. Loss of fertiliser gases occurighid fertiliser is

applied on soil surface. The loss BLS gasin poorly ventilated

environmentss extremely poisonous and fatal. Industrial maotufiang

of nitrogen fertilisers involve emission of greemke gases nitrous
oxide, methane and carbon dioxides. These gasesiltta to the

atmospheric components influencing depletion of nezdayer, thus
contributing to global warming and climate change.

40 CONCLUSION

Large amount of fertiliser application to facilgatcrop growth has
resulted in leaching and erosion into surface wattteams and rivers
causing contamination problems. Volatilisation eftilisers such as
nitrogen, phosphorus and sulphur into the atmogphas contributed to
depletion of ozone layer, global warming and clienettange.

50 SUMMARY

From this unit, you have learnt that:

. Applied fertiliser may be loss through leaching anuudiface run-
off, and can cause pollution and eutrophication.
. Fertilisers lost into the atmosphere have conteddub depletion

of ozone layer, global warming and climate change.
6.0 TUTOR-MARKED ASSIGNMENT

Explain how fertilisers applied into soils can atfewater and
atmospheric environment.
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1.0 INTRODUCTION

Anthropogenic activities such as mineral fertilssexpplication are done
purposely for crop production. However, it may halert and long
term effects on soil properties such as decreapéliand accumulation
of organic matter, as well as influence microb@nenunities.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain short term effect of fertilisers
o state clearly long term effect of fertilisers

3.0 MAINCONTENT
3.1 Short Term Effect of Fertilisers

In short term, the effects of fertiliser applicatiare mostly considered
to be beneficial in boosting crop production to tndke food
requirement of the growing population. Soil micrslare sensitive to
change in environment. Therefore mineiettiliser application usually
stimulates microbial growth, altered the structwfe soil microbial
community and increased enzyme activity relative itmrganic
fertilisation.

3.2 Long Term Effect of Fertilisers

For several decades, intensive agriculture relied non-renewable
resources, especially on the fertility of the sdtor instance, the
production of nitrogen fertiliser uses a lot of mgwe and nitrogen
fertiliser releases nitrous oxide — a gas that xreenely more
detrimental to the climate than carbon dioxide.ilsSeend to increase
acidity (decrease pH) after intensive addition ofn@onium-based N

60



S.M 504 MODULE 4

fertilisers. This has resulted in the discourageel and manufacturing of
ammonium sulphate (double acid) fertiliser in Niger

The soils in many industrialised countries aftemgoperiod of
cultivation have excess nutrients. For example ¥adEurope has large
guantity of nitrogen, potassium, and especially gphorus. Excessive
accumulation of phosphorus is due to its immobidd¢ure and easily
fixed within the soil environment. In Sub-Sahararigd (small scale
farmers), reverse is the case as nutrient defimeraccur and is caused
by intensive cropping that is associated with a glete lack or minimal
use of fertilisers over decades. Applying high saté nitrogen alone
destroys the balance between the three macronigiridnP and K. This
approach not only puts nitrogen to poor use; ib &sads to increased
humus depletion, rising soil acidification and, mlk a reduction in the
nutrients available to the crops. Continuous us&lleK fertiliser also
results in deficiency of micronutrients and isiatited to an imbalance
in the nutrient ratios.

Most of phosphate fertilisers contain varying anteusf cadmium (Cd)
and other heavy metals as contaminants from phespbek. Long term
use of phosphorus fertilisers containing cadmiuweh@sulted in their
accumulation and other micronutrients causing@miltamination.

Other long term cumulative effect of continuous uske mineral
fertilisers include a dramatic loss in biodiversity, soil eossi soil
salinisation and the loss of soil fertility. Nitest pollute drinking water
and over-fertilise lakes, causing algal blooms ktichg fish.

SELF-ASSESSMENT EXERCISE

What are the effects of continuous fertiliser aggtion on the
environment?

40 CONCLUSION

The reliance on fertiliser for intensive agricuduhas boosted crop
production in meeting food challenges of the waytdwing population
under short term basis. However, continuous uskerifiser such as
NPK results in deficiency of micronutrients and a#ributed to an
imbalance in the nutrient ratios. Repeated fedili@pplication is
regarded to contribute to increase soil acid egfigaen the tropics.

50 SUMMARY
From this unit, you have learnt that:

o Short term beneficial increase in crop yield asesult of
fertilisation.
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o Long term effect of mineral fertiliserg@pplication includes
pollution of water, acidification, nutrient imbalea soil erosion,
loss of soil fertility and biodiversity.

6.0 TUTOR-MARKED ASSIGNMENT

Differentiate between short and long term effedtsnineral fertiliser
application.
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1.0 INTRODUCTION

Pesticides are group of chemicals intentionally liadp to the
environment to suppress pests of plant and animdl t® protect
agricultural and industrial products. However, maispesticides are not
specifically targeting the pest only and duringrtlag@plication they also
affect non-target plants and animals.

The use of pesticides to control pests such astsisedents, bacteria,
fungi and nematodes have contributed significarttty successful
agricultural practices. However, their use haswveth it several impacts
on the environments.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) define pesticide
) explain clearly the entry and fate of pesticidesails.
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3.0 MAINCONTENT
3.1 Definition Pesticides

Pesticides are chemicals applied to the environnmenther to destroy
pests and disease vectors of crops and animalsciBes application is
to control pests such as insects, rodents, bacterigi and nematodes.
The chemicals are purposely applied to increase yields and improve
public health.

3.2 Pesticides Entry to Soils

Pesticides enter the soil via spray drift duringaige treatment, wash-
off from treated foliage, release from granulatefream treated seeds in
soil. Some pesticides such as soil fumigants antatecides are applied
directly into soil to control pests and plant dsespresent in soil.

The transport, persistence or degradation of pdesan soil depends on
their chemical properties as well as physical, abehand biological
properties of the soil. All these factors affectrpsimn/ desorption,
volatilisation, degradation, uptake by plants, aoffy-and leaching of
pesticides. Pesticides applied to the environmene hshown to have
long term residual effects while others have shtovhave fatal effects
when not properly handled. Many pesticides areeasily degradable,
they persist in soil, leach to groundwater and emef water, and
contaminate wide environment. Organo-chlorine iga@d persistent
pesticide that can vary from few hours to many yeaisoil. Continuous
pesticide application results in destructive eBert the environment
that cannot be ignored.

SELF-ASSESSMENT EXERCISE
Explain the how pesticides get into soil environimen
40 CONCLUSION

Pesticides are chemicals intentionally applied lte e&nvironment to
suppress pests of plant and animal and to protgatudtural and

industrial products. The fate and distribution @sticides depend on
pesticides chemical properties as well as soil jghyschemical and
biological properties.

5.0 SUMMARY
From this unit, you have learnt that:

. Pesticides are chemicals applied to the environnrewther to
destroy pests.
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6.0

1.
2.

7.0

The state of pesticides in soil depends on sevewdbrs that
influence their sorption/ desorption, volatilisatjodegradation,
uptake by plants, leaching and run-off.

Many pesticides are not easily degradable, thegigtem soil,
leach to groundwater and surface water, and contmiwide
environment.

TUTOR-MARKED ASSIGNMENT

Define the term pesticide.
Explain the mode of entry and fate of pesticidesoils.

REFERENCESFURTHER READING

NRCS. (1998). “Soil Quality Concerns: Pesticidesoil SQuality

Information Sheet”National Soil Survey Center in Cooperation
with the Soil Quality Institute, Natural Resources Conservation
Service (NRCS), USDA, and the National Soil Tilth Laboratory,
Agricultural Research Service, USDA. 2pp.
www.nssc.nrcs.usda.gov.pest.pdf
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1.0 INTRODUCTION

Agro-chemicals have a very important role in adtimal production.
To reduce damage to crops, many kinds of pesti@despplied against
rodents, insects and diseases to control theictedieross the world.
Continuous application of pesticides leads to tdsiodiversity. This is
because many pesticides are not easily degradaielg persist in soil,
leach to groundwater and surface water, and contmi wide
environment. Depending on their chemical propertlesy can enter
organisms, bio accumulate in food chains and caresgity influence
the health human beings. In general, intensiveigest application
results in several negative effects in the envirenirthat cannot be
ignored.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o effect of pesticide soil properties
. effect of pesticide in water.

3.0 MAINCONTENT

3.1 Effect of Pesticide on Soil Properties

Many of the chemicals used in pesticides persist soils as
contaminants, and their presence may adverselgtadftd conservation.
Not using the chemicals may reduce destruction ioflibersity and
improve soil quality as more organic matter in gl allows higher
water retention.
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An organic matter transformation by microbes is ey kprocess in
detoxification of pesticides in soils and contrésitto nutrient cycling.
Trace elements have been added to land in pesticidewever with
continuous application heavy metal such as leadhesehic can result in
toxicity in soils.

3.2 Effect of Pesticidein Water

Pesticides applied to soils may be carried by serfanoff into nearby
bodies of surface water or may percolate to growtei Organo-
chlorine pesticides have shown persistence in @od the resultant
effect is contamination of surface and ground waRssticides may
have their way into water through drifting duringsgicide spraying by
runoff from treated location. Sometimes pesticides applied directly
unto water surface for the control of mosquitodse Tontamination of
water by pesticides depends on nature of pesticise$ properties,
weather conditions, landscape and also on the ndistafrom an
application site to a water source. Heavy rairghtirtly after application
of pesticides to wet soil causes rapid transpomato groundwater.
Streams and rivers are areas that frequently hawe mollution than
groundwater. Contamination of water is even morar iee areas with
substantial agricultural land use.

Once pesticides enter water bodies they have animateto cause
harmful effects on human health, aquatic organismd can cause
disruptions of the aquatic ecosystems. This mayitr@go a loss in fish
production in streams and large water bodies. Thegsses underlying
pesticide retention in the soil reduce their mopiand thus, at least
temporarily, diminish their transfer to water.

SELF-ASSESSMENT EXERCISE
Explain effect of pesticides in water environment.
40 CONCLUSION

Pesticides persist in soils as contaminants, amd fhresence may
adversely affect soil conservation as pesticidestrdg soil living
organisms that improve soil quality.

50 SUMMARY

From this unit, you have learnt that:

. The transformations of organic matter by microbesveh
contributed to detoxification of pesticides in soil
. Persistence of pesticides in soil results in coimation of

surface and ground water.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the effect of pesticides on soil prajes:
2. Explain the effect of pesticides on water.

7.0 REFERENCESFURTHER READING
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and Limiting their Environmental Impact. Scientific
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1.0 INTRODUCTION

Pesticide persistence in soils has both negatidepasitive impact on
living organisms depending on the pesticide and diganism. The
effect of pesticide is not only in soil organisms when it is transported
to water bodies or volatilises into the atmosphemvironment may
affect other non-target organisms such as birdss,beutterfly and fish.
The response of soil micro-organisms in metabajisamd degrading
pesticide is important in biotechnology.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the effect of pesticide on soil microorgans

explain the effect of pesticide on invertebrates

explain how pesticides affect birds and bees

state the effect of pesticides on fish and otheatiq organisms.

3.0 MAINCONTENT
3.1 Effect of Pesticide on Soil Microorganisms

Some pesticides stimulate the growth of microorgasi but other
pesticides have depressive effects or no effectsicroorganisms. For
examples, carbofuran stimulated the population abspirillum and
other anaerobic nitrogen fixers in flooded condifidout butachlor
reduced the population of Azospirillum and aerobitcogen fixers in
non-flooded soil. Diuron and chlorotoluron showed difference
between treated and non-treated soils, and lingtoowed a strong
difference. Insecticide containing phosphorus sashmethamidophos
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stimulated soil microbial growth, but other P-conitag insecticide
fenamiphos was detrimental to nitrification baderi

Soil microorganisms are able to metabolise and atbkgra lot of

pollutants and pesticides, therefore are of greaportance in

biotechnology use. On the other hand, microbialaation can lead to
formation of more toxic and persistent metabolitesoil. Although soil

microbial population are characterised by fastibigity and adaptability

to changed environmental condition, the applicatioih pesticides

(especially long-term) can cause significant irrsilde changes in their
population.

3.2 Effect of Pesticide on I nvertebrates

Soil invertebrates like earthworms, spiders, ingeoematodes, mites
and other micro-arthropods make up the soil food vaad enable
decomposition of organic materials such as plasidues and manure.
Soil organisms enhance soil aggregation and pgrosind thus
increasing infiltration and reducing runoff, thusducing soil loss
through erosion. Therefore pesticide effect on éhewertebrates has
impact on soil properties.

Earthworms are use as bio-indicator of soil contetidon as they are
providing an early warning of decline in soil qialiThey serve as
model organisms in toxicity testing. Earthworms aharacterised by
high ability to cumulate a lot of pollutants fromilsin their tissues, thus
they are used for studying of bioaccumulation pmaérof chemicals.
Frequent use of pesticide reduces growth and reptmeh of earthworm
and may lead to their eventual death. Other s@tigs are also often
affected by pesticides application and restructurimon-target soil
community.

3.3 Effect of Pesticide on Birds and Bees

Pesticides have had some of their most strikingeogsf on birds,

particularly those in the higher trophic levelsfobd chains, such as
bald eagles, hawks, and owls. These birds are ofte) endangered,
and susceptible to pesticide residues such as thasaring from the

bio-concentration of organochlorine insecticida®tigh terrestrial food
chains. Pesticides may kill grain- and plant-fegdiirds, ducks and
geese. Populations of insect-eating birds suchagsigges, grouse, and
pheasants have decreased due to the loss of tmeecti food in

agricultural fields through the use of insecticides

Bees are very good in pollination of crops. Sinoeytare important in
pollination of crops, pesticides effect in destrmyibees will reducing
crop yield. This will have effect on the economy wasll as on the
ecological system. Pesticides effect on bees setfowvatched because
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of their impact in crop pollination. Areas of insiwe agriculture with
high pesticide loads result in decline in wild hebamblebees and
butterflies population.

SELF-ASSESSMENT EXERCISE

Explain how the effect of pesticides on non-targefanisms can crop
production and man.

3.4 Effect of Pesticide on Fish and other Aquatic Organisms

Major pesticide contamination of water bodies haserb through

widespread mortality of fish and marine invertebsafThis has resulted
from pesticides application on agricultural landl d&rom the discharge
of industrial effluents containing pesticides imaterways.

Pesticides applied on soil at recommended leveiglyrahad any
detrimental effect on microbial populations or thactivities. Their
effect is more on invertebrate populations, asigdsts induce rapid
increase in population of individual species ofoflvater zooplankton
and reducing populations of aquatic oligochaetes.

40 CONCLUSION

Pesticides are applied purposely to destroy pasisever their effect
has been on wide range of non-target organismsticles have
destroyed insects that served in food chain syst@using bird’s death
and migration. Pesticides have caused widespreathlity of aquatic
organisms. The positive effect of pesticide is tbaine stimulate the
growth of microorganisms in soil.

50 SUMMARY
From this unit, you have learnt that:

) Some pesticides stimulate the growth of microorgasi but
other pesticides have depressive effects or noctsffeon
microorganisms.

o Pesticide’s application affects soil invertebrateovgh and
population resulting in the restructuring of nong&t soil
community.

o Effect of pesticides on birds has been throughrdgsity insect
that served in the food chain system causing bidésith and
migration.

) Pesticides contaminate water bodies causing widadpr
mortality of fish and marine invertebrates.
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6.0

wn e

7.0

TUTOR-MARKED ASSIGNMENT

Explain the effect of pesticide on soil microorgans.

Explain how pesticide application affects solil irebrates.
Pesticide is applied to destroy pest, how doesfecabirds and
bees?
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1.0 INTRODUCTION

Traditional farming involves the use of hoe to remaveeds and was
less efficient. Today, modern agriculture reliea\nky on herbicides for
the control of weeds in crop production to maximigelds. The

environmental fate of herbicides is a matter oereéconcern given that
only a small fraction of the chemicals reach theed# leading to
potential impacts of residual herbicides on physicdemical and

biological properties of soil. While herbicides arery important to

agriculture, under certain circumstances they n@yaa pollutants that
can deteriorate soils, groundwater and surfacerwate

20 OBJECTIVES

At the end of this unit, you should be able to:

) state how herbicides enter soils

o explain the effect of herbicides on physical andenoital
properties of soils

) explain how herbicides affect sail living organisms

3.0 MAIN CONTENT
3.1 HerbicidesMode of Entry into Soils

Herbicides are applied to destroy weeds and thexdfeeir application
onto soil is not intentional. Herbicides can ergeill environment from
direct interception of spray by the soil surfaceiny early season,
runoff of the herbicide from vegetation and leaghirom dead plant
material. The herbicide concentration may vary fifewug to mg per
kg soil, as most of the applied chemical is retdinghin the top 5 cm
of soil.
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Herbicide adsorption to soil determines their [sesice and mobility
throughout the soil ecosystem. The processes delatesorption are
dependent on several factors related to soil chematcs such as
mineral composition, organic matter content, solluson chemistry,
and chemical characteristics of the herbicide.

3.2 Herbicide Effect on Physical and Chemical Properties

Herbicides applications to destroy weeds reducetatige cover of the
soil surface, thus promoting soil erosion. Erosiestroys soil structure
creating imbalance in soil fertility. A bare landthvpoor soil structure
and poor soil fertility cannot support the growth glants and other
forms of life in it hence may result in the destioig of the particular
ecosystem.

Soils treated with pre-emergence herbicide becdmaes and are more
exposed to moisture loss through evaporation, vasgrénose treated
with post-emergence herbicide conserve moisturéhasdead weeds
serve as mulch material. Similarly lawn mower ae#tdy alternative to
the hand and hoe weeding as the destroyed weeds soil surface
protecting the land from evaporation of moisturd arosion.

Herbicides may react with soil minerals to form lebes thereby
reducing the availability of metallic elements foptake by plants.
Formation of chelates reduces heavy metals pofuitiosoil solution
that could have been leached into groundwater. $skoe applications
of herbicides on our farmland beyond the recommermdées with the
intention of destroying weeds cause pollution adugrdwater either by
rain washing or leaching as excess amount mayeatlborb by soil.

SELF-ASSESSMENT EXERCISE

Explain the effect of herbicides on physical anéraltal properties of
soils.

3.3 Herbicide Effect on Biological Properties

Adsorption of herbicide by soil renders it tempdyamactive, which
prevents harmful effects on soil biota but also esakhem less
bioavailable for microbial degradation because nmisrobes may not
be able to utilize herbicides in the adsorbed std&zbicide application
destroys Azotobacter, thus reducing nitrogen-fo@in soils. Whereas,
herbicide increases fungi in soils, indicating thiase microorganism
use herbicides as sources of biogenous elemeritsrdditial toxicity of
herbicides to soil microorganisms may alter comnyurstructure,
including potential increases in plant or animalhpgens. Herbicides
may also cause changes in microbial community fanctand
concomitant impacts on soil health and ecosystemngsses. However,

74



S.M 504 MODULE 5

when herbicides accumulate with continuous appboaton our

farmland, it can reach toxic levels in the soil asmetome harmful to
microorganisms, plants, wildlife and man. Glyphesata non-selective
herbicide that is mostly in use worldwide, but reels earthworm
population as this herbicide reduces their feea@ictyity and viability.

Herbicides also can affect predatory arthropod camity such as
spider and beetle in agricultural field. This manflience biological
control in agro-ecosystems.

40 CONCLUSION

Herbicides have efficient control of weeds and elased crop yield, the
application of herbicides have both beneficial aadnful impact on the
soil environment. Herbicide adsorption of heavy atgetcontrols

pollution is beneficial, whereas the harmful efeatclude promoting
erosion and destruction of Azotobacter bacterid th@ nitrogen in

solils.

5.0 SUMMARY

From this unit, you have learnt that:

o Herbicides are applied to destroy weeds and neninal to
affect soils.

) Herbicide exposes the soil to direct rain resultiogoil erosion
and alteration of soil structure.

. Herbicides react with heavy metals to form chelatesreby
reducing their effect as soil pollutants.

) Herbicides change microbial community function affibct soil
health.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain how herbicides enter soil environment.

2. Herbicides are useful in controlling weeds, howetheir effect
on soil physical and chemical properties can befesl. Briefly
discuss this statement.

3. Explain how herbicides affect living organisms oils.
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1.0 INTRODUCTION

An important impact of anthropogenic activities water quality that
warrants continued attention is acid depositiormewonly called acid
rain. Today, many lakes and streams have becomactd@ to continue
to support aquatic life as in the past becausehef émission and
deposition of gases associated with the burningossil fuels and
volatilisation of nutrients.

Freshwater have been supportive to irrigated aluce, fish and
wildlife games, recreation, drinking needs, andustdes. However,
anthropogenic activities have degraded water aweg,talthough there
are some improvements observed lately as a refspdilloition reduction
measures in countries like United States (NYSERDA BMEP, 2005).
Therefore, with improved understanding of the imipat anthropogenic
activities on water, we will be better preparedatidress this problem
effectively, so that current and future generaticas rely on the use of
water as a vital resource.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. state sources of acid in rain
) explain clearly how acid rain is formed
. list effects of acid rain on the environment.
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3.0 MAINCONTENT
3.1 Sourcesof Acid Rain

Acid rain is comprised of sulfuric acid, nitric dcend ammonium
derived from sulfur dioxide (S£) nitrogen oxides, and ammonia (j§H
These compounds are emitted by the burning of [ffwesis, industries,
vehicles and by agricultural activities such agiliser application and
dumping of animal wastes (urine and feaces). Aepodition includes
all forms in which the various acid compounds aecipitated from the
atmosphere to the Earth such as clouds, rainsfomy and gases.

The major contributor of nitrogen oxide emissiosstiansportation,
whereas ammonia emission is derived mainly frontilieed soil (urea
fertiliser) and animal wastes especially urine dedces. Electricity
utilities account for high proportion of sulfur dide emissions in
United State of America (NYSER and EMEP, 2005).

3.2 Formation of Acid Rain

Deposition of acid in rain is considered to be gwiecipitation from the
atmosphere to the Earth’s surface. Acid forming poumds such as
ammonia, nitrates, are also released by soil aawtgl compounds from
the soil and plants, and compounds from coal aribleem industrial
areas. These gases are emitted into the atmosahe@ntribute to acid
rain when it precipitates to the soil. The amounhitrogen compound
in rainfall is influenced by season and locatiome& amount of acid
rain occur in areas with high annual precipitatguth as the tropics,
industrial cities like Lagos and Port-Harcourt irgétia, and areas close
to large animal (poultry) farms.

Natural rainwater has a pH of approximately 5.6.weeer, when
natural rain is substantially augmented by inpdtstiong acid such as
fossil-fuel combustion, the pH of rain water mayci@ase to as low as
4.0 indicating increase in acidity. The precipttas of these acid
substances acidify soil and surface water resultirggveral changes in
the environment.

SELF-ASSESSMENT EXERCISE
How is acid rain formed?
3.3 Effect of Acid Rain

The deposition of acid has changed soils and veateronment through
the following ways:

1) Provide nitrogen nutrient to soil in a readily dable form for
plant growth.
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2)

3)
4)

5)

6)

4.0

Acid deposition also results in elevated inputsiitfogen in the
form of nitric acid and nitrate.

Increase acidity of soils and water.

Acid deposition accelerated leaching of bases (@hMg), thus
increasing toxic metals such as aluminum and megiiousoils.

Increasing lakes and streams acidity with relatezhative
impacts on water quality and aquatic life.

Acidification can lead to decrease in populationfish as they
move to downstream areas.

CONCLUSION

Acid rain is a combination of natural rain and gasleat precipitate
together increasing acidity of rain water. Theseehaaused several
changes in the soil and water environment in thenfof increasing
acidity, leaching of basic nutrients and decreasiggatic population.

5.0

SUMMARY

From this unit, you have learnt that:

3.
4.

7.0

Acid rain is comprised of sulfuric acid, nitric da@nd ammonium
derived from emission of burning of fossil fuelsydustries,
vehicles and by agricultural activities.

Acid rain is formed from the emitted gases whiclergually

precipitated along with rain.

Acid deposition contributes nitrogen nutrient inagable form,

depleting Ca and Mg through leaching process.

Increase in acidity reduces population of aquéac |

TUTOR-MARKED ASSIGNMENT

Mention any two acid producing substances that bepresent
in acid rain.

Enumerate three anthropogenic activities contnitguto acid rain
in Nigeria.

Explain the process of formation of acid rain.

Clearly state four (4) effects of acid rain.

REFERENCESFURTHER READING

NYSERDA & EMEP. (2005)Acid Rain - Learning from the Past and

Looking to the Future: A Primer. New York State Energy
Research and Development Authority (NYSERDA) and
Environmental Monitoring, Evaluation and ProtectiiGMEP),
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1.0 INTRODUCTION

Changes in soils impact surface and groundwatehesvater rely on

the precipitation from atmosphere or seepage flmmstirrounding soil.
Water do not only contain acid (low pH), but maydadine (excess salt
with high pH), and when use in irrigated agricudtuaffect crop

production. This is because of its diverse effest smil and plant.

Therefore your understanding of water quality adllp in sustainable
use and management of the agricultural environment.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) state how and where surface and groundwater cabtaaed

) explain how salt build up in soil and water

) explain clearly the effect of both acidic and saliwater on the
environment

. state measures that can be taken to remedy sadtexdfsoils.

3.0 MAINCONTENT
3.1 Source of Surface and Groundwater

Surface and groundwater from wells, dams, shallquifars, boreholes,
rivers and streams have been used for irrigatitves& are supplied by
rainfall and intrusion from surrounding water intbe groundwater
environment.
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3.2 Effect of Surface and Groundwater

Many surface-water impacts are related to changesoils that have
been caused by long term deposition of acid. Aeigagition has altered
soils across large areas by:

a) Water containing acid depletes calcium and magnesaducing
soil fertility.

b) Acidic water mobilise inorganic aluminum and iromewn use in
irrigating farm land

C) It increases accumulation of sulfur and nitrogen.

d) Water-logging causes saturation of root zone legatiinoxygen
deficiency.

€) Decreases in quality of water and aquatic lifeyajon.

3.3 Origin of Salt Build-up

Sodium salts that build up resulting in soil salinbriginates from the
earth’'s crust. The salt can result from weatheriimg,which small
amounts of rock and other deposits are dissolved tme and carried
away by water. This slow weathering may cause $aleeccumulate in
both surface and underground waters. The surfaceffriof these
dissolved salts is what gives the salt contentuo aceans and lakes.
Fertilisers and organic amendments also add selteetsoil.

The major source of salinity problems is usualhgation water. This is
a gradual process that results in salts accumauoladier time. Salt
problems occur when water remains near the surdackevaporates,
and when salts are not dissolved and carried b#lewoot zone.

Soils naturally high in soluble salts are usuatiyrid in arid or semi-arid
regions, where salts often accumulate because tisersot enough

rainfall to dissolve and leach them out of the mone. Salt spray near
coastlines can also cause salts to build up instiie In areas with

shallow water tables, water containing dissolvdts saay move upward

into the rooting zone. This occurs by capillaryi@tt Salt buildup can

result into three types of soils: saline, salindisand sodic.

Saline soils

Saline soils contain enough soluble salts to injplants. They are
characterisOed by white or light brown crusts anghrface. Saline soils
usually have an EC of more than 4 mmol tiBalts generally found in
saline soils include NaCl (table salt), CaClgypsum (CaS§),
magnesium sulfate, potassium chloride and sodiufateu The pH of
saline soils is generally below 8.5.
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Sodic soils

Sodic soils are low in soluble salts but relativelgh in exchangeable
sodium. Sodic soils cause plant rooting problenasl. iS high pH with
ranges from 8.5 to 12.0.

High sodium levels disrupt both the chemical angsptal composition
of sail clays. As a result, the soil surface hag eermeability to air, rain
and irrigation water. The soil is sticky when weit llorms hard clods
and crusts upon drying. This phenomenon may natroccvery sandy
soils because they lack clay content.

3.4 Effect of Salinity

When salts accumulate in soils, problems ariséwiormain reasons: the
soil becomes less permeable, and the salt damage#sothe plants.

The first problem is associated with the soil swe. In sodic soils,

high levels of exchangeable sodium cause the iddali sand, silt and
clay particles to be separated and not clumpedhegento larger par-
ticles. This dispersion makes the soil tight angbenvious, so that it
allows little air, rain or irrigation water to peeate into the soil.
Therefore, the plants may not receive enough masamd oxygen to
grow. Salts may accumulate on the soil surface usscdhey cannot
leach out of the root zone.

Plants can also be damaged by salt effects oritgxin saline and
saline-sodic soils, high concentrations of soldalks reduce the amount
of available water for plants to use. High leveisodium can be toxic
to certain plants. If your soil has a high sodiuast sontent, the plants
growing there will not be as vigorous as they wadoddin normal soils.
Seeds will germinate poorly, if at all, and thenpgawill grow slowly or
become stunted. If the salinity concentration ghhénough, the plants
will wilt and die, no matter how much you water e

The very high pH in salt affected soils greatly mipas nutrients
available to the plants. These high pH levels chathg ionic form of
many plant nutrients to forms that make them uralba to plants. As
soils become more saline, plants become unableato ds much water
from the soil. This is because the plant roots a@ontvarying

concentrations of ions (salts) that create a nbtiana of water from the

soil into the plant roots. If the salinity concetion in the soil is high
enough, the plant will wilt and die, regardlesstlné amount of water
applied.

SELF-ASSESSMENT EXERCISE

How does salt build up and what are some of tH&ceto agriculture?
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35

Correcting Salt-affected Soils

Salt-affected soils can be corrected by:

a)

b)

d)

4.0

Improving drainage: Deep tillage can be used to break up soils
with poor drainage as well as claypans and hardpémes tilling
helps water move downward through the soil andheaxcess
salt out of the crop root zone.

Leaching is used to reduce the salts in soils. The water mast b
relatively free of salts particularly sodium salts.

Reducing evaporation: The application of residue or mulch to
soil can help lower evaporation rates.

Chemical treatments. Before leaching saline-sodic and sodic
soils, you must first treat them with chemicals, remluce the
exchangeable sodium content. In general, gypsuthessafest
and most effective material. The amount of amendryen need
to correct saline-sodic and sodic soils is basetheramount of
sodium in the soil. Several other factors also uierfice the
amount applied: the leaching rate, the solubilitg aeaction rates
of the amendments, and the conversion of free catles to

gypsum.
CONCLUSION

Water may be acidic or saline depending on its@@urherefore water
needs to be examined before use for domestic aigation purposes,
and monitored to avoid acid or salt build-up thayndeteriorate soil
and water condition required for our agriculture.

5.0

SUMMARY

From this unit, you have learnt that:

84

Apart from rain, water may be sourced from welsng, shallow
aquifers, boreholes, rivers and streams for domaesiil irrigation
purposes.

Acid water influences nutrient status of soil byplé¢ing calcium
and magnesium, accumulates nitrogen and sulphdnyenbilises
aluminum and iron.

Soil salinity originates from earth crust througheathering
process and accumulates excess salts in surfacgranddwater
via intrusion.

The major source of salinity problem is usuallygation water.
Salinity causes less water permeability and pooates, hence
poor growth of plant.
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7.0

Salt affected soil may be remedied through imprgwinainage,
leaching, reducing evaporation and chemical treatnoé soils
with gypsum.

TUTOR-MARKED ASSIGNMENT

Discuss briefly the effect of water containing aaih the
environment.

How does salt build up in water that may be usedrfigation or
domestic purpose in your country?

Explain the effect of salinity to agricultural ptaes.

What are some of the measures you will take to esddithe
problems of salt affected soils in Nigeria?

REFERENCESFURTHER READING

Brady, N.C. & Weil, R. C. (2005).The Nature and Properties of Soils.
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NYSERDA & EMEP. (2005)Acid Rain - Learning from the Past and
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Research and Development Authority (NYSERDA) and
Environmental Monitoring, Evaluation and ProtectiiEGMEP),
New York. 23pp. download on 30/07/2015.
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Eagar, K.F. Lambert, G.E. Likens, J.L. Stoddard, K&C.
Weathers. (2001)Acid Rain Revisited: Advances in Scientific
Under standing since the Passage of the 1970 and 1990 Clean Air
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MODULE 7 EFFECTS OF ORGANIC AMENDMENTS
ON SOIL-WATER ECOSYSTEM
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Unit 3 Short and Long-Term Effect of Organic é&mgdments on

Soil-Water Ecosystem

UNIT 1 SOIL ORGANIC MATTER AND SOIL LIVING
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1.0 INTRODUCTION

Soil organic matter is carbon compounds of plartt animal residues
undergoing decomposition process. Soil living orgaas decompose
the plant and animal residues and further minedlithem to release
nutrients required for your plant growth. Thesel $wing organisms

differ in sizes and functions. Some of the soilasrigms are involve in
organic matter decomposition and bioremediationpofluted soils.

Their functions are essential for the sustainabéagement of your
environment.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o state what is soil organic matter
. explain what are soil organisms.

3.0 MAIN CONTENT
3.1 Soil Organic Matter

Soil organic matter comprises wide range of carbmmpounds in soil
and includes plant and animal residues undergoiagomposition
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process, as well as cells and tissues of soil sgenand substances
synthesised by the soil living organisms. Soil oiganatter is mostly
obtained from the residue of harvested crops. The¥gany practice
that will improve crop yield will impact organic rtar content in soils.
The application of mineral fertilisers containingitrogen boost
biological (vegetative plant) yield of crop, theyelincreasing the
amount of residues returned to the soil. The sl@godhposition of
residue and rapid utilisation of carbon compouregsilt in only a small
fraction left as soil organic matter.

3.2 Soil Organisms

Soil living organisms vary widely and contribute doverse activities

that are essential for the sustainable functiomatiral and managed
ecosystems. The organisms are many and vary i seferred to as
macro and microorganisms. Macro-organisms are thasble to the

natural eyes, and include earthworm, termite andl lsmrne pests.

Microorganisms are identified by the aid of micrgge, and include
bacteria, fungi and virus.

Soil organisms can be identified or grouped basefumttions they
perform in the ecosystem. They are the criticatdiecthat determine
nutrient cycling, soil degradation, soil organicttaadecomposition and
bioremediation of soil pollution. Certain bacterim symbiotic
association with legumes fixed nitrogen as nutsdat crop utilisation.
Many soil organisms perform other functions likecal@position of
dead animals and crop residues, transformatiorieofients, and others
serve as soil-borne pests and diseases. Some soeiadsd with the
provision of goods and the regulation of ecosystgocesses. These
functions are essential for the sustainable manageatf environment.

SELF-ASSESSMENT EXERCISE
Briefly explain what you understand by soil livingganisms.

40 CONCLUSION

Soil living organisms vary widely in size, from mnmadevel to those that
are microscopic in nature. They contribute in degosition of organic
matter which is essential in nutrient cycling, sdiéggradation and
bioremediation of soil pollution. These diverse iaties of soil
organisms on organic matter help in the sustenariceatural and
managed ecosystems.

87



S_M 504 ANTHROPOGENIC IMPACT ON LAND

5.0 SUMMARY

From this unit, you have learnt that:

. Soil organic matter is obtained from residues ac@npland
animals.
o Solil living organisms vary widely in size and thaativities help

in the sustenance of natural and managed ecosystems

6.0 TUTOR-MARKED ASSIGNMENT

=

Explain what you understand by the term s@hkaic matter.

2. What are the difference between soil organictenaind soil
living organisms?

7.0 REFERENCESFURTHER READING

Agbede, 0.0. (2009)Understanding Soil and Plant Nutrition. Petra
Digital Press, Nigeria. 300pp.

Brady, N.C., & Welil, R. C. (2005)The Nature and Properties of Soils.
(13" ed.). India: Pearson Prentice-Hall Inc. 881pp.

88



S.M 504 MODULE 7
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1.0 INTRODUCTION

Organic amendment is an excellent source of orgenaitter as well as
nutrients. The application of crop residue, farmdymanure and other
forms of manure to the soil directly adds organiatter. The various
organic amendments play a variety of roles in sairient, water and
biological cycles. The application of organic ameedts into soil

system significantly contributes to the improvementsoil physical,

chemical and biological properties. Organic amenamean indirectly
increase soil organic matter because it increasep gields and

therefore contribute to the amount of residuesrnei to the soil.

Therefore, increase in application of organic ameswts into soil will

contribute to sustaining the environment for anplgenic activities
especially agriculture.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

) state clearly beneficial effects of organic amenat:ien physical
properties of soil

) state clearly effect of organic amendments on cbalnproperties
of soil

) explain the effect of organic amendments on bidali

component of soll.
3.0 MAIN CONTENT
3.1 Effect of Organic Amendmentson Physical Properties

Soil organic matter decreases in bulk density &addice the compaction
as the material is light compare to soil inorgasmnstituent. The
presence of soil organic matter loosens parti@sslting in improving
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soil structure and aeration. The beneficial coneaga of soil organic
matter reducing bulk density and improving soiusture is that crop
root penetrates soil system with ease and incréaiser size, thus
increasing economic yield of crops. Animals boriofy soil increase
infiltration rate and reduce surface runoff of watbat may cause
erosion. Increase in infiltration rate also reduses loss from erosion.
Addition of organic matter increase aggregate btgpbhence reducing
soil erosion. Increase in soil organic matter iases water retention
capacity, thus providing adequate water for plaongh.

SELF-ASSESSMENT EXERCISE

What are the benefits farmers derive with regardstd physical
properties by applying organic amendment to soil?

3.2 Effect of Organic Amendments on Chemical Properties

Organic amendments applied to soils decompose aimgkratised
through the action of microbes to release orgamidan, nitrogen,
phosphorus and sulphur, which are macronutriewpsired by plants for
growth and development. Decomposed organic amengnsanve in
stabilising pH by adsorbing "Hin response to the addition of acidic
materials and releasing’kh response to addition of alkaline materials.
Organic amendments contribute to the high catiocharge capacity
(200 to 250 cmol(+)KQ) of soil organic matter, thus providing exchange
site for adsorption of nutrient and releasing thé&iants when required
by growing plants. Mineral soils are low in catiemchange capacity
(CEC) with least CEC values ranging 2 and 5 cmélf+)in sandy soils.
The low CEC values in mineral soils compared to high content in
organic matter can be augmented in such soil throaddition of
suitable organic amendments into soil to improvié ragtrient retention
for crop utilisation. The complex bond associatiogtween organic
material and micronutrients retain micronutrientsl gorovide them in
readily available form when required by plants. Frstance,
micronutrients copper (Cu) and zinc (Zn) bond vatanic compounds
to form chelates thereby help to dissolve and nswilthese
micronutrients. The contributions of organic matierimproving soil
properties have generally increased soil produgtivi

SELF-ASSESSMENT EXERCISE

Explain the contribution of organic amendment onl shemical
properties.

3.3 Effect of Organic Amendmentson Biological Properties

Influence of organic amendment on improving soitusiure and
reducing bulk density contributes to increasing amiuse by microbes
for respiration. It also allows easy movement atlesorm through the
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soil, thus burrowing and adding more macro-porega@ic amendment
supply carbon-rich organic compounds to C-limitedssused in crop
production. The addition of carbon-rich organic pmunds provides
food for the microbial biomass resulting in increas the community
and may change the composition of the microbial momty. Changes
occurring in microbial community are attributed toany bacteria
surviving on easily available carbon compounds,levhiingi seem to
prefer more complex C compounds. Application ofamig fertilisers
can increase microbial activity in soils more tl@organic fertilisers.

40 CONCLUSION

The application of organic amendment significaniigproves soil

properties such as; decreasing bulk density, impgovaggregate
stability, water and nutrient retention. Organicesmiments also retard
process of soil erosion and serve as food to sghrusms. Hence
organic amendment is vital to sustaining the emvitent for human
activities.

5.0 SUMMARY
From this unit, you have learnt that:

. Organic amendments have beneficial effects on gbysical
properties such as improving soil structure, payosiand
moisture retention, and decreasing bulk density.

o Organic amendments contribute to nutrient retentiby
significantly increasing cation exchange capacitgail.

) The application of manic amendment supply carbon-rich
organic compounds serving as food for enrichsog microbial
community.

6.0 TUTOR-MARKED ASSIGNMENT

1. Anthropogenic activities contribute organic awh@ents to soils;
discuss the benefits in forms of:

o Physical properties of soil.
. Chemical properties of soil.
. Biological properties of soil.
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1.0 INTRODUCTION

Human activities contribute organic amendments inanusly to the
soil environment either as domestic wastes, crgues or as farm
yard manure. The effect of organic amendmentseretivironment can
be assessed under short or long term.

20 OBJECTIVES

At the end of this unit, you should be able to:

o explain short term effect of organic amendments
o state clearly long term effect of organic amendment

3.0 MAIN CONTENT
3.1 Short Term Effect of Organic Amendments

Organic amendments may be applied to cropland ¢wige nutrient
elements that include N, P, S, Ca, Mg, K and Na fitrient content of
organic amendments from animal source is highlyaée, depending
on the livestock species. In areas of adequatdathiand drainage,
application of organic amendment at crop productinuired rates do
not create a problem over short term, as the aedtéeached through the
soil profile. The utilisation of organic carbon icompound by both
plants and microbial biomass depletes soil carbiinvshort period of
crop cultivation.

The concentration of many micronutrients in orgaamendment is
generally low. Therefore, short term risk of exoessaccumulations of
these micronutrient elements is generally smairganic amendment is
applied at recommended rates and frequencies.
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3.2 Long Term Effect of Organic Amendments

Anthropogenic activities have resulted in continsi@und widespread of
urban and industrial organic waste materidlse distribution of these

organic waste released to soils by human activisieslated to how and
where they are added. For instance, the amountgain@c contaminants

in the soils of an industrially-contaminated sitaynvary depending on

the activities conducted on the siéherefore, strategies for recycling
such organic waste in agriculture must be develofede of the long-

term effects of application of these organic matsrinclude:

a. The practice of regular application of organic admgnts have
improved aggregate stability and decreased bullsideof soils
over long term period.

b. Processes in soils like release of nutrients, cad®Eyuestration
and possible build-up of toxic elements do evollevk/ and
take long period to manifest their effects. Thesices are
present only when repeated applications occurred.

C. The addition of organic matter from external souwcae lead to
an improvement in soil biological functions, evemrm than a
decade after spreading, depending on the quamdygaality of
materials applied.

d. Long-lasting application of several organic amendi:iecan
enhance soil available potassium, extractable pglwsps and
organic carbon. Soil organic carbon has shown asgef almost
twice the amount in soils without fertilizatiorl.ong-term
application of sewage sludge, compost and farmyaehure
resulted in an increase in total C and N contentefsoil.

e. Consistent application of the highest rates of coshjpas shown
best performance of crop, and it is more efficiehtthe
amendment is combined with mineral fertilisers.tkRermore, the
residual effects in form of slow-release of nitrogeutrient can
contribute to increasing crop vyield significantlyithv time,
without polluting groundwater through leaching pss.

f. Long periodic application of organic waste in soisult in
chelates formation, thereby controlling negativpacts of heavy
metals applied to soil.

g. Long-term application of organic amendment can lgositive
role in climate change mitigation by reversing ginecess of soll
degradation through soil carbon sequestration.
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SELF-ASSESSMENT EXERCISE

List any five long term effects of organic amendisen agriculture and
the environment.

40 CONCLUSION

Organic amendment significantly contributes on bshtiort and long
term basis on the environment. It contributes wvpling nutrients such
as organic carbon, N, P, S, Ca and Mg, and alsaikkassociated with
the accumulations of micronutrient elements.

5.0 SUMMARY
From this unit, you have learnt that:

o Application of organic amendment is a key to prawdnutrients
such as organic carbon, N, P, S, Ca and Mg, with risk of
accumulations of micronutrient elements under steorh period.

o Organic amendment distribution in soil by humanivaas is
influenced by how and where they are added.
) The long term effect of organic amendments includproved

aggregate stability, moisture retention, enhancelability of
K, P and organic QOrganic amendmerfbrming chelates help in
reducing negative impacts of heavy metals in soils.

6.0 TUTOR-MARKED ASSIGNMENT

Enumerate long term effects of organic amendments the
environment.
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UNIT 1 ENVIRONMENTAL IMPACT ASSESSMENT
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1.0 INTRODUCTION

Environmental impact assessment is an importantagement tool for
improving the long-term viability of projects. Itsse can help to avoid
mistakes that can be expensive and damaging imamental, social
and economic terms. This decision will determine iproject should
move forward or not with its development. Enviromta impact

assessment is an information provision tool whiabves information

to the key decision makers that will determine Wketa project should
be given consent. This concept has made Envirorahdmipact

Assessment to be one of the most adopted enviraiaimévols by

governments and development institutions globdllye decision made
therefore helps to minimise environmental costs @&oedsequently
sustain the environment for the future.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define environmental impact assessment

explain history of Environmental Impact Assessment

list the objectives of Environmental Impact Assessin
enumerate the functions of Environmental ImpacteAsment.
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3.0 MAIN CONTENT
3.1 Déefinition of Environmental | mpact Assessment

I.  Environmental impact assessment is a systematicepsothat
examines the environmental consequences of develnpm
actions, in advance (Glassetral., 2005).

ii.  The Southern African Institute for EnvironmentalsAssment
(SAIEA) defines Environmental Impact Assessmerd @socess
to identify, evaluate and assess the potentialctffen the
environment of a proposed development before amagoision
or commitment is made (SAIEA 2005).

iii.  Environmental Impact Assessment (EIA) can broadydbfined
as a study of the effects of a proposed projeat) pl program on
the environment (Ogala, 2007).

iv. EIA is a tool for decision-makers to identify potieh
environmental impacts of proposed projects, to el
alternative approaches, and to design and incampaygpropriate
prevention, mitigation, management and monitoringasures
(FAO, 2012).

v. Environmental impact assessment (EIA) is a progdssh can
be used to improve decision-making and ensuredinaglopment
options under consideration are environmentallyiadly and
economically sound and sustainable. It is concermath
identifying, predicting and evaluating the foreddeaimpacts,
both beneficial and adverse, of proposed developmesjects
and alternatives (Mwalyosi et al., 1999).

vi. The International Association for Impact Assessm@aiA,
1999) defines an environmental impact assessmentthes
process of identifying, predicting, evaluating andigating the
biological, technical, social, and other relevariteds of
development proposals prior to major decisions gpéatken and
commitments made.

vi. An environmental impact assessmasat an appraisal of the
possible positive or negative impacts that a pregqeoject may
have on the environment, together consisting of the
environmental, social and economic aspects.

The environmental impact assessment’s definitioes aaticipatory in
nature as they provide a means of ensuring thgegisoconform to
require levels of environmental performance andi@dmg so improve
the sustainability of the proposals and enhanc@tbieability of gaining
consent. The definitions are aimed at eliminatinghmimising negative
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impacts and optimising positive impacts through igation and
enhancement measures. Environmental impact assessi@initions
are considered as a process rather than a partiaotevity with the
environmental impact study itself being only onenponent of the
process.

3.2 History of Environmental | mpact Assessment

Environmental impact assessment originates frominttreduction of
the National Environmental Policy Act (NEPA) of thimited States, in
1969 as a key tool in environmental management. [&VBuch
assessment had been practiced in one form or anlotig before the
1970s, it is perhaps after the United Nations Camnfee on the Human
Environment. National Environmental Policy Act régd that all
development project proposals be accompanied bErasronmental
Impact Statement (EIS) - a clear description of pbtential
environmental impacts, a discussion of how any es#veanpacts could
be avoided or mitigated, and an evaluation of adteves to the
proposed project. Environmental impact assessnmemniow widely
institutionalised and accepted throughout the womahd interest
continues to grow. These include: Fifty five cowegrand federations;
Six multilateral development banks (including theoddl Bank and
most regional development banks); Eleven bilatedalelopment
agencies; Eight United Nations organisations (idiclg the United
Nations Development Program, the Food and Agricaltdrganisation
and the World Health Organisation); Six inter-goweental
organisations (including the European Commissiond athe
Organisation for Economic Co-operation and develpmn(Mwalyosi
et al., 1999)By the year 1996, it was estimated that over Xifhtries
had national environmental impact assessment sggigadler, 1996).

In Nigeria, Federal Environment Protection AgendyEPRA) was

created by Decree 58 of 1988 as the overall bodyged with the
responsibility of protecting the environment in Biiga in cooperation
with Federal and State Ministries, Local Governmagstatutory bodies.
Federal Environment Protection Agency was scrappek®99 and its
functions taken over by the created Federal Mipistr Environment

who now administer and enforce environmental lawsNigeria. In

1992 Nigeria join the other nations of the worldrtgplement the use of
Environmental Impact Assessment as a key tool imiremmental

management.

3.3 Objectives of Environmental | mpact Assessment

The objectives of Environmental impact assessnmafidle:

I To better understand the connections between dcalpgocial,
economic and political systems.
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. To ensure that the environmental implications of joma
developments are identified.

iii. To determine if the proposed development is likely
significantly affect the environment and this woublel carried out
by the Government of the Federation, State or LGmalernment.

iv. ~ To implement the appropriate policies in all aredsere the
proposed development is to take place and these¢ ahs be
consistent with the State and Local Government éuityr laws
and decision processes.

V. To develop procedures for information exchangefination and
consultation when proposed developments are likelyhave
significant environmental effects on bordering tewrand
villages.

vi.  To consider the extent, nature or location of psed project or
activity such that it's likely to significantly &a#tt the
environment.

SELF-ASSESSMENT EXERCISE
State any four objectives of environmental impasiegsment.

3.4 Functions of Environmental I mpact Assessment

Environmental impact assessment is an importantagement tool for

improving the long-term viability of projects. Thise of environmental
impact assessment can help to avoid mistakes émabe expensive and
damaging in environmental, social and economic serm

Environmental impact assessment is to ensure thaisidn makers
consider the ensuring of environmental impacts wteeciding whether
or not to go on with a project.

Environmental impact assessment is an informatioovigion tool
which provides information to the key decision makehat will
determine whether a project should be given con3émd environmental
information is one of the many factors that will ta&en into account,
and it may or may not have a significant influenoghe final decision.

Environmental impact assessment is a tool for d@eisakers to
identify potential environmental impacts of propbserojects, to
evaluate alternative approaches, and to design edrporate

appropriate prevention, mitigation, management amnitoring

measures. Environmental impact assessment canns¢fdagated from
social impact of the project, hence the latter amsidered as a key
dimension of the EIA process.

Environmental impact assessment is also expectdwlfpin ensuring
protection, maintenance and rehabilitation of retimabitats and their

99



S_M 504 ANTHROPOGENIC IMPACT ON LAND

functions in the context of field projects and pyglidialogue with
countries. Environmental Assessment may be quiteptex, especially
if applying to broad policies and large sector pamgs.

The responsibility of environmental impact assesgme to address
both positive and negative potential environmemtgdacts of the given
project, any related social implications, as wedl eventual trans-
boundary effects.

40 CONCLUSION

Environmental impact assessment is a process aahedducing the
negative impact of environmental activities caulggrojects. It serves
as a tool for decision-makers to identify potengiavironmental impacts
of proposed projects, and to design and incorpoi@gderopriate
prevention, mitigation and monitoring measures.

5.0 SUMMARY

From this unit, you have learnt:

. Various definitions of environmental impact assessin

) The spread of environmental impact assessmentsadifisrent
nations and institutions.

) The reasons why you need to conduct environmemglact
assessment.

. You have also learnt the functions of environmerntapact
assessment.

6.0 TUTOR-MARKED ASSIGNMENT

1. State any two definitions of environmental iTipassessment
and identify the key relationship between them.

2. List any four (4) main objectives of environrenimpact
assessment.

3. State any three (3) functions of environmeimglact assessment.
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1.0 INTRODUCTION

Environmental impact assessment has continuedceves wide spread
attention as it contributes greatly towards sustalm development. The
process requires a lot of specialist, manageridllssiand other
stakeholders as it involves a lot of planning, oig@g and coordinating
the tasks necessary to carry out each phase pfaleess and to produce
a good report that will effectively inform decisiomakers. This decision
will determine if a project should move forward aot with its
development. The decisions taken contribute in mising
environmental destruction and sustain the envirarirfor the future.

20 OBJECTIVES

At the end of this unit, you should be able to:

) list types of environmental assessment
. list categories of environmental impact assessment
o identify stakeholder involved in the EIA Process
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o explain environmental impact assessment process

o explain environmental auditing

. state components of environmental impact assesseoit

. enumerate some of the challenges facing envirorah@émipact

assessment process in Nigeria.
3.0 MAINCONTENT

3.1 Typesof Environmental Assessment

Environmental assessments are carried out by \v@astakeholders and
to meet numerous urgent objectives. The differeppes of
environmental assessment include:

3.1.1 State of the Environment

State of the environment (SOE) as a type of enunemtal assessment has
been largely the preserve of government, througllepartment or
ministry mandated to undertake such an assessnmehttcareport to
parliament or government or for public informatiofraditional SOE
reporting has the objective of providing information the environment
and the trends in its key variables. It is mainbneerned about the
biophysical environment and less about the humaredsion except in
the context of the pressures humanity exerts oretiveronment. It gives
information on what is happening to the environm@ihis information is
very useful and may be used to analyse trends w damponent
parameters of the environment.

3.1.2 Integrated Environmental Assessment and Reporting

State of the environment (SOE) reporting has ewbligo Integrated
Environmental Assessment and reporting (IEA). Tlss with the
emergence of the concept of sustainable developnpeattitioners of
environment assessment responded with the intraoiuctf integrated
environmental assessment, which integrates so@abnomic and
environmental issues in the analyses. Integratediirammental
assessment and reporting tries to show the caisa-ehkages of human
and natural action on the environment, and in tuhe resultant
environmental change in the state of the envirorinag human well-
being. The end result of environmental assessntenilé be more than
just knowing the state of the environment. It sdogive policy makers
and other stakeholders some guidance on how terbetanage the
environment. It gives us an inventory of availatdsources which can be
used as a starting opportunity for working towardastainable
development.

It requires the development of appropriate measirassess existing and
changing pressures and opportunities in the enwiest, and
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achievements in reducing or containing these pressand increasing
available opportunities in a progressive movemematds sustainable
development.

3.1.3 Environmental | mpact Assessment

Environmental impact assessment is considered a&s abnthe most

famous type of environmental assessment. Ofteimenpast, developers
have viewed EIA as a tool used by environmentaltstsundermine

development. However, it is a tool used to deteentive social, economic
and environmental impacts of major developmentsrder to determine
the necessary mitigatory measures. It is considased policy response,
along with other policies such as multilateral earmental agreements
and natural resource management laws and instigitioltimately, the

aim of an environmental assessment is to ensutedthaelopments are
sustainable and do not detrimentally affect peasple’es or the natural
environment (SAIEA 2005).

3.1.4 Strategic Environmental Assessment

Strategic environmental assessment helps in desisielated to both
environmental protection and sustainable developimgn

a) Providing broader concept or vision of the enviremm
b) Considering the effects of proposed strategic astipolicy,
program and plan).

C) Identifying the best practicable environmental opii
d) It provides early warning of cumulative effects dadge-scale
changes.

e) Contributing to integrated policy-making and plarmi
3.1.5 Corporate Environmental Assessment and Reporting

The private sector has become a major player irdymog annual
environmental reports, which assess their envirenaigerformance in
production. About 25 per cent of all Global Forts@) companies now
produce some type of report that charts their enwirental, social or
sustainability efforts (Oracle 2005).

3.2 Categoriesof Environmental | mpact Assessment

Environmental impact assessment screen projeatstliimeée categories
to determine if there is need to undertake EIA ot. The predictive

nature and severity of potential environmental asutial impacts
determine which category oheironmental impact assessmenproject

Is considered to be classified.
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b)

3.3

Category A: This is a project considered to be mandatory for
environmental impact assessment. Such projectslilely to
have significant environmental impacts that aresgise, diverse
or unprecedented. Theojects within this category may involve
significant, cumulative or even potentially irresgile negative
environmental impacts or riskEhese impacts may affect an area
broader than the communities benefiting from irthadural
investments. Some examples of category A projecNiggrian
law include: Agriculturg500 ha. or more), airport (2,500 meters
or more), drainage (100 ha.), irrigation scheme80® ha.), land
reclamation (50 ha.), fisheries (50 ha.), fores(§00 ha.),
industry (50 ha.), road, railways, port, mining, trpkeum,
guarries, power generation and transmission, wesa¢ment and
disposal and water supply.

Category B: If the projects potential adverse environmental
impacts on human populations or environmentally drtgnt
areas are less adverse than those of Category jAcfgoThese
Impacts are site-specific; few if any of them areversible; and

in most cases mitigation measures can be desigee readily
than for Category A projects.

Category C: If the project is likely to have minimal or no
adverse environmental impacts. Once the projeassessed and
determined as Category C, no further action wowddnuired.
Some examples of Category C projects include: Bohrcdi.e.
capacity-building, etc., not including school constion) Family
planning (World Bank 1999).

Who is Involved in Environmental Impact Assessment
Pr ocess?

An environmental impact assessment will involve a nundfedifferent
stakeholders. Successful EIAs are characteriseal dgar efforts being
made to actively involve the team members. Thededie:

Project proponents are those who are responsible for
commissioning and paying consultant for the EIA gess.
Proponents usually include government ministriesd an
departments, private sector companies and develupsgencies.

Environmental Impact Assessment practitioners or service
providers are the people or institutions who undertake owige
inputs to the EIA process. They include individyals
organisations; research and academic institute€Q&@nd both
local and international consulting companies.
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iii.  Reviewers are responsible for screening or determining tkelle
of environmental assessment required, and ensuhag the
environmental impact assessment process proceedsdauyg to
the agreed comprehensive terms of reference. Tlseyraview
the environmental impact assessment process andgoicate
their findings to decision-makers and other stalddrs.
Members may be recruited from government ministries
universities and colleges, and environmental Norvegamental
Organisations, together with local and internatiagerts. They
may consider as those who are responsible fortguantrol.

Y Decision-makers are those responsible for making decisions on
project development once an environmental impatéstent has
been submitted. They may include central governmiadal
authorities and development agencies.

% The public are considered as the most important stakeholders,
because they contribute ideas and information ¢hat help to
avoid unforeseen problems, improve project desigmd a
contribute to monitoring. Experience also shows t tha
development projects imposed on local communitfeendrail or
under-perform because they lack a sense of locakmship and
public support.

3.4  Environmental | mpact Assessment Process

The order of the steps in conducting environmeimglact assessment
process may vary depending on the project. Soméc b&sps in
conducting environmental impact assessment praressutlined below
especially for a new development/project (FAO, 20¥2dupin, 2011,
Mwalyosi et al., 1999).

Consideration of alternatives

Screening

Scoping

Baseline study

Prediction of “likely significant” impacts
Proposed mitigation measures

Public consultation

Submission of EIA report

Grant of consent by a competent authority
0.  Monitoring and Audit

POO~NOoOORWNE

Consider ation of Alternatives
Environmental impact assessment should start darlyroviding an

environmental information on the decisions on wkdb be constructed
and where it is to be located. This provides th& bpportunity to avoid
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significant environmental effects by steering clearenvironmentally
sensitive locations and selecting designs and psese that have a
reduced environmental impact.

Screening refers to the decision as to whether an EIA isiiregl or not.
Three categories of projects are defined:

a. Category A projects — EIA is mandatory.

b. Category B projects — Screening determines henedr not EIA
Is required.

C. Category C projects — EIA is not required.

Scoping seeks to identify at an early stage, from all opraject’s
possible impacts and from all the alternatives tlmatld be addressed,
those that are the crucial, significant issues.

The description of the project/development action includes a
clarification of the purpose and rationale of theojgct, and an
understanding of its various characteristics— idelg stages of
development, location and processes.

The description of the environmental baseline includes the
establishment of both the present and future sifatiee environment, in
the absence of the project, taking into accounnhgéa resulting from
natural events and from other human activities.

The identification of the main impacts brings together the previous
steps with the aim of ensuring that all potentiakbygnificant
environmental impacts (adverse and beneficial)igeatified and taken
into account in the process.

The prediction of impacts aims to identify the magnitude and other
dimensions of identified change in the environmewith a
project/action, by comparison with the situation thout that
project/action.

The evaluation and assessment of significance assesses the relative
significance of the predicted impacts to allow @&u® on the main
adverse impacts.

Mitigation involves the introduction of measures to avoid,ucs]
remedy or compensate for any significant advergaaots.

Public consultation and participation aim to ensure the quality,
comprehensiveness and effectiveness of the EIAtlaaidthe public’s
views are adequately taken into consideration & dicision-making
process.
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Environmental Impact Statement (EIS) presentation refers to the
report writing which is a vital step in the procedsdone badly, much
good work in the environmental impact assessmentlmanegated. For
the environmental impact assessment process tewachs objectives, it
Is important that any report produced is accuratmtains all the
relevant information, clearly written and understday the public, non-
technical people and decision makers.

Review involves a systematic appraisal of the quality dfe t
environmental impact statement (report), as a dmrton to the
decision-making process.

Decision-making on the project involves a consideration by thevathe
authority of the EIS (including consultation respes) together with
other material considerations.

Post-decision monitoring involves the recording of outcomes
associated with development impacts, after a deci® proceed. It can
contribute to effective project management.

Auditing follows from monitoring. It can involve comparingtaal
outcomes with predicted outcomes, and can be wsasisess the quality
of predictions and the effectiveness of mitigatikiprovides a vital step
in the EIA learning process.

SELF-ASSESSMENT EXERCISE
State the basic components of environmental impactess.

3.5 Environmental Auditing

Environmental auditing refers to the systematic;uoented, periodic
and objective review of practices related to megtenvironmental

requirements. In environmental impact assessmeidkif aefers to the

comparison of actual and predicted impacts forpiingose of assessing
the accuracy of predictions and the effectivenéssipact management
practices and procedures. In most instances, th#iray process will

depend heavily on the existence of relevant andl gp@lity monitoring

data. An audit can help environmental impact assess process
managers to learn from experience, and furtheneedind improve the
environmental impact assessment process as a whbk.audit of

specific environmental impact assessments can laddp encourage
compliance with approval terms and conditions, gmavide an

opportunity to re-think environmental managemendcpices as the
project progresses through the project cycle. Imdoeting an

environmental audit the following questions havédoconsidered:

- What environmental impacts were predicted foe tproject
concerned?
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When and where were the predictions stated?
What actual impacts have been monitored?

Where are the results recorded?

How do actual impacts compare with predictedantp?

3.6 Environmental |mpact Assessment Report For mat

Although environmental impact assessment regulatodten specify the
minimum contents of an environmental impact statanfeeport), they

often do not provide any standards for report priedn. More specific

guidelines for contents of an environmental impassessment are
usually specified in the terms of reference of adirenmental impact

assessment study of a particular project. It emdwaibhe first four

elements of: gathering environmental informatioresatibing the

project; predicting and describing the environmkrgHects of the

project; and defining ways of avoiding, reducingocampensating for
the adverse effects. The EIA report in its prederianust contain:

- Executive Summary

- Project Justification

- Project and Process Description

- Description of Project Environment / Baseline ®at
- Identification of Associated and Potential Imgact
- Mitigation measures

- Environmental Management Plan

- Conclusion and Recommendations

- Bibliography / References

- Appendices

SELF-ASSESSMENT EXERCISE
Explain what you understand by environmental imgtatement.

3.7 Challenges of Environmental | mpact Assessment System
and Practicein Nigeria

Some of the challenges facing environmental impasessment practice
in Nigeria include:

I Inconsistent environmental management policies

. Poor environmental awareness within the indusgésgblishment

iii. Weak regulatory framework

Ilv.  Weak organisational structure to enforce envirortalemmpact
assessment system

V. Multiple regulators at the Federal and State levels
Vi. Alternatives rarely considered

vii.  Low quality reports

viii.  Manpower issues and technical competence
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IX. Public consultation seldom enforced

X. Poor funding
Xi. Ineffective coordination
xii.  Non-cooperation of local communities (Medupin, 2011

40 CONCLUSION

Environmental assessments varied in their categ@mel involve a lot
of interaction with various stakeholders to meet thumerous
objectives. Certain development projects accordiogthe law are
mandatory based on their scope to conduct envirotahempact
assessment. Some of the mandatory projects indirgert, railway,
waste dump sites, large farm and others.

5.0 SUMMARY

From this unit, you have learnt:

. The types and categories of environmental impasssssnent.
The various stakeholders required for success wir@mental
impact assessment

Stages involve in environmental impact assessnmeceps.
Approach to conducting environmental auditing.

Format for writing of environmental impact assesstmeport.
The challenges facing environmental impact assasspnactice
in Nigeria.

6.0 TUTOR-MARKED ASSIGNMENT

Explain any two types of environmental impact asegent.

List categories of environmental impact assessment.

Environmental impact assessment process involvesy mpeople,

identify stakeholders involve in the environmentahpact

assessment process for it to be successful.

4. Explain principal steps necessary for the succeds
environmental impact assessment process.

5. Explain briefly what you understand by an environiaé
auditing.

6. Enumerate the components of environmental impagsssnent

report.

wh e

7.0 REFERENCESFURTHER READING

Environmental Impact Assessment Decree No. 86 621Raws of the
Federation of Nigeria.
www.nigeria_law.org/environment/impact/assessmectie

110



S.M 504 MODULE 8

Federal Environmental Protection Agency Act of 1988153pp.
Retrieved on 25/08/2015.

http://www.placng.org/new/law/F10.pdf

FAO. (2012).Environmental Impact Assessment. Guideline for Food
and Agricultural Organisation Field Projects. Food and
Agricultural Organisation. Rome, Italy 44pp.

Medupin, C. (2011)Environmental Impact Assessment and Auditing.
Lagos: Course Guide. National Open University ofgetia
(NOUN). Nigeria. 75pp.

Mwalyosi, R., Hughes, R. & Howlett, D.J.B., (1999ntroduction
Course on Environmental Impact Assessment in Tanzania:
Resource Handbook. International Institute for Environment and
Development and Institute for Resource Assessntémitersity
of Dar Es Salaam. 196pp.

National Guidelines for Environmental Audit of 1999
National Guidelines on Environmental Managemente&ys of 1999.

Oracle, (2005). “Oracle and Economist Intelligendait Announce
Results from Corporate Responsibility Survey: 8% pent of
Executives and Investors Surveyed Rank Corporate
Responsibility a Central Consideration in InvestmBecisions.

Oracle Corp., Redwood Shores.
http://www.oracle.com/corporate/press/2005 feb/al final.h
tml

SAIEA. (2005). CALABASH-A One Sop Participation Guide: A
Handbook for Public Participation in Environmental Assessment
in Southern Africa. Southern African Institute for Environmental
Assessment, Rivonia.
http://www.saiea.com/calabash/handbook/handbook.pdf

World Bank. (1999).Good Practices. Environmental Assessment.
Operational Manual, GP 4.01, and Environment Depant World
bank, Washington DC.

World Bank. (1999). Operational Policy (OP) 4.01 ner C:
Environmental Management Plan, World Bank Washimd@@C.

111



