L AND MANAGEMENT
AND REHABILITATION

III/

I

WRITTEN BY JOHN MASON AND STAFF OF ACS DISTANCE EDUCATION



CONTENTS

CIOAIS .. 5
PIOTBCE ... 6
CHAPTER 1 SCOPE AND NATURE OF LAND MANAGEMENT 7
IMEFOTUGCTION. ... 7
Causes of Land Degradation .9
Broad Principles of Sustainable Land Management 4
Harnessing the People 15
Careers in Land Management 15
CHAPTER 2 LAND DEGRADATION & REHABILITATION 17
Introduction__ 17
Forms of Land Degradation and Their Control .18
Land Rehabilitation Management ... 30
IVINING SIEES o 30
Environmental ASSESSMENT ... 31
Land Management PrOGrams ... ... 35
The Importance of Trees ON FaIMS ... 39
Ecosystem Conservation_ . 40
CHAPTER 3 MANAGING SOILS e 42
I OAUC  ON 42
SO FEIUITEY._.... oo 43
Physical and Chemical Factors Affecting Nutrient Availability 50
Biological Factors Affecting Soil Fertility ... 54
Improved Nutrient Management 63
LOSS OF SO F eI Y i, .69
Understanding SOil ANAIYSIS..................oocieesssssnssessssssssossssessnsoe 70
Sampling Soil 76
Strategies for Tackling Soil Degradation 79




Conservation Tillage and Crop Residue Management _

Soil Biological Management

Land Management Using Alternative Farming Techniques

Using Organic Principles to Overcome Soil Problems

Using Plants To Extract Contamination

CHAPTER 4 MANAGING WATER

Introduction

Water Reuse And Recycling

Wastewater Treatment

CHAPTER 5 MANAGING PLANTS

Controlling Plants

Using Plants For Erosion Control
Planning Rehabilitation

Plant Selection And Establishment

Plant Varieties

Planting Preparation - Soil Cultivation

Cultivation Machinery & Tools

Planting Techniques

Other Techniques

Soil And Water

Types of Water Wastage

Irrigation Systems

Coping With Dry Conditions

Plant Protection Methods

Weed Management

Crop Rotations




CHAPTER 6 MANAGING ANIMAL POPULATIONS

Introduction

Creating Habitat Corridors For Wildlife

Wildlife Conservation

CHAPTER 7 AFTERWARDS

Plant Associations

Natural Regeneration

APPENDIX

Distance learning and online courses

E-books by John Mason and ACS Staff
Printed books by John Mason

Useful contacts

ACS global partners

Social media




CREDITS

© Copyright 2016 John Mason

Written By:
John Mason and staff of ACS Distance
Education

Photos:
John Mason and Stephen Mason

Layout & lllustration:
Stephen Mason

Editorial Assistants/Contributors:
John Mason Dip.Hort.Sc.

Adriana Fraser Adv.Dip.Hort.

Dr Janet Hussein B.Sc., M..Sc., PhD
Marie Beerman B.Sc.Hort., M.Sc.
Peta Jinnath B.Sc.

Gavin Cole B.Sc.

Melissa Leistra B.Ed., M.Nutr.

Published by:
ACS Distance Education

P.O. Box 2092, Nerang MDC,
Queensland, Australia, 4211
admin@acs.edu.au
www.acsbookshop.com

P O Box 4171, Stourbridge, DY8 2WZ,
United Kingdom
admin@acsedu.co.uk
www.acsebooks.com

ISBN: 978-0-9943737-7-9

PAGE 5

The information in this book is derived
from a broad cross section of resources
(research, reference materials and
personal experience) from the authors
and editorial assistants in the academic
department of ACS Distance Education.
It is, to the best of our knowledge,
composed as an accurate representation
of what is accepted and appropriate
information about the subject, at the
time of publication.

The authors fully recognise that
knowledge is continually changing,
and awareness in all areas of study

is constantly evolving. As such, we
encourage the reader to recognise
that nothing they read should ever

be considered to be set in stone.

They should always strive to broaden
their perspective and deepen their
understanding of a subject, and before
acting upon any information or advice,
should always seek to confirm the
currency of that information, and the
appropriateness to the situation in which
they find themselves.

As such, the publisher and author do not
accept any liability for actions taken by
the reader based upon their reading of
this book.
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PREFACE

All of us live on the surface of planet
earth and are affected by the nature and
quality of the land where we live. When
the land beneath our feet is stable we
can adapt our living to suit the conditions;
constructing appropriate buildings and
planting appropriate gardens for the
environment. When the environment
changes or the land degrades,
conditions in the environment are
potentially impacted in so many ways.

This book considers the things that

can cause instability in the land

- from climate change to erosion,

and contamination or over-use of
chemicals to deforestation. With a better
understanding of what can go wrong,

it is possible to respond and minimise
negative impacts on the land.

However, in the following pages we aim
to offer more than just understanding
and forging macro responses to
problems; a big part of managing land
is also tackling degraded sites and
rehabilitating those sites through the
use of appropriate anti-erosion methods
and plant establishment techniques.
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CHAPTER 1 SCOPE AND NATURE
OF LAND MANAGEMENT

Land management is far broader than sustainable farming practices
— it includes the sustainable management of urban regions, peri-
urban regions, rural regions, coastal regions, forests, parks and
wilderness areas.

Al —— sl - il " L .

Clear some space when planting anything to prevent weed competition, at least initially

|NTRODUCT|ON Land management encompasses:
Sustainable land management is the m Protection of health of our natural
key to preserving our natural resources environments.

in a healthy state for the enjoyment of

all - for cultural, social, and recreational m The sustainable use of soil and water.
pursuits as well as for agricultural and

other commercial uses, now and into = Maintaining or improving water quality.
the future. Our natural resources include

soil, water, natural environments, and = Improving the health of the soil and
their allied bio-diversity. With an ever- protecting it from erosion, salinity,
growing world population, improved land acidity, disease and weed infestation.

management is vital to our future.
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Protection and reintroduction
of biodiversity — the flora and
fauna (including soil life e.g.

microorganisms and insects).

Retention and protection of isolated
stands of vegetation and soil
ground cover.

Fire management

Increasing resilience to change -
such as climatic variations.

Many economies depend on primary
production, and to ensure sustained
production this must go hand in hand
with wise management of the land.
Where land has been degraded or its
use is not sustainable, rehabilitation

is required to improve or restore the
land to good health and ensure future
sustainability. Land degradation occurs
through both natural and human
induced processes, with many problems
arising from poor human management
of this resource.

Land Degradation

Land degradation is broadly defined as

a human induced phenomenon which
lowers the capacity of the land to support
life on a sustainable basis. When the
productivity of the land is compromised,
it has a flow-on effect; the food supply is
also compromised, as is the economic
welfare of the country in question.

In many cases, land degradation is
brought about by inappropriate land use
focussed on short term gains without
much thought to the long term ‘pain’ or
consequences. However, there is also
natural (geological) land degradation
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such as erosion of newly formed lands
from volcanic eruptions.

About 25% of the planet’s land is
estimated to be affected by land
degradation (of one form or another)

and this affects the lives of more than

a billion people, spread across many
countries. The loss of species due to land
degradation is also huge with more than
20,000 species lost each year. The world
population is expected to reach 9 billion
by 2050, with the increase concentrated
mainly in developing countries, and with
increased urbanisation within these
countries. To feed the growing world
population, we need to use the land more
productively, but also more sustainably.

Tackling land degradation (improving
already degraded lands) or preventing
further degradation is not easy, and
often requires a combination of bio-
physical, sociological, cultural, political
and economic interventions. We already
have the techniques and technology to
tackle degradation and improve lands,
but this had to be combined with human
and financial elements to be successful.

Planting vegetation beside rivers will
reduce erosion




CAUSES OF LAND
DEGRADATION

There are many reasons for land
degradation including:

Deforestation

This is caused by land clearing

for agriculture, quarrying, housing
construction materials, for fuel and
also furniture creating a loss of
habitat for animal life and a decrease
in species diversity, both fauna and
flora. Deforestation creates bare land
exposed to wind and rain which leaves
the area open to erosion as the top

(organic) layers of soil may be washed
away. Deforestation contributes to
climate change - when land is cleared,
stored carbon is released into the
atmosphere as (mainly) carbon dioxide.

Desertification

The degradation of drylands into deserts
(in arid, semi-arid and dry sub-humid
areas) through human actions such as
intensive agriculture i.e. monoculture,
overgrazing, excessive land tillage,
removal of vegetation, irrigation causing
salinity, depleting aquifers through over
use of groundwater for agricultural
purposes and using already fragile or
marginal land for agriculture.

Waterlogged soil degrades faster with traffic (human, machine or animals)

Waterlogging

The rising of the water-table close to
the surface of the soil (or in the case of
ponding above the soil surface) through
bad irrigation management practices,
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thereby lowering land productivity.
Waterlogging can also be caused by
floods or prolonged inundation of low
lying land. When soils are waterlogged
there is also an increase in the release
of greenhouse gas nitrous oxide (N,O).



Loss of Nutrients

Nutrient depletion in soils is common on
irrigated, eroded and intensively farmed
lands. Nutrients can be lost through run-
off, leaching and overuse of land and
bad management. Nitrogen is also lost
from soils through the natural process
of denitrification.

Erosion: the loss of soils through

wind erosion and water erosion,
sometimes as a result of excessive
tillage or incorrect land management,
especially of sloping lands, resulting in
soil structural decline - but also as a
natural occurrence.
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Plaster & builders rubbish
contaminates soil

Salinization

The increase of soluble salts (calcium,
magnesium) in the soil - both through
naturally occurring processes and through
agricultural activities (e.g. over-irrigation).
Salinization can also occur in coastal
regions through the encroachment of sea-
water into coastal lands, due to the over-
use of groundwater from coastal water
sources (rivers, lakes etc.).
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Acidification

Soil acidification is naturally occurring
(especially in areas of high rainfall) and
is influenced and varied according to the
character of the landscape, the minerals
present in clay, the soil texture and its
buffering capacity i.e. the soil’s ability

to stop changes in pH and nutrients by
absorption (drawing them up) and to
release them (cation exchange capacity).

CAL COND

A pH meter is a basic tool
for conducting environmental
assessments of soil

Although a natural process, soil
acidification is increased through
agricultural activity. Acidification
changes the chemistry of the soil

which can result in restriction of
available nutrients (i.e. they are ‘locked-
up’ in low pH soils e.g. phosphorus

and molybdenum);

Soil acidity can also:

Increase vulnerability to soil
structural decline.

Increase the availability of toxic
elements (e.g. aluminium and
manganese).



