
Table of Contents ix

Table of Contents

1 Forestry: An Introduction 1
1.1 Introduction  1
1.2 Definition of Forest and Forestry  2
1.3 Forest and Forestry Classification  4

1.3.1 Geographic Delimitation and Varieties of  
Tropical Forests  4

1.3.2 Tropical Rainforests  5
1.3.3 Lowland Evergreen Rainforests  6
1.3.4 Semi-evergreen Rainforests  6
1.3.5 Tropical Dry Deciduous Forests  7
1.3.6 Montane Rainforests  7
1.3.7 Heath Forest  8
1.3.8 Mangrove Forests  8
1.3.9 Tropical Land Masses  9



x Forestry - A Sustainable Persepective

Fo
re

st
ry

 - 
A

 s
u

st
A

in
A

bl
e 

Pe
rs

eP
ec

ti
ve

1.3.10 Tropical Forest Characteristics  9
1.4 Branches of Forestry and their Relations  18
1.5 Definition, Objectives and Scope of Silviculture  20

1.5.1 Definition 20
1.5.2 Objectives 22
1.5.3 Scope of Silviculture 24

1.6 Status of Forests and their Role  25
1.6.1 The Role of Forests, Trees and Wild Biodiversity  

for Nutrition-sensitive Food Systems and 
Landscapes  25

1.6.2 The Role of Forests in the Preservation of 
Biodiversity 26

1.6.3 The Role of Forests and Forestry in  
the Prevention and Rehabilitation of Landslides 28

1.7 Human Interactions with Forest 30
1.8 History of Forestry Development 31

2 Sustainable Forest Management 35
2.1 Introduction 35
2.2 Forest Management – An Art and Science  36

2.2.1 Forestry as an Art 37
2.2.2 Forestry as Science  37
2.2.3 The Crossroads between Art and Science  38

2.3 Importance of Forest Management  39
2.3.1 Areas and Objectives of Forest Management 42
2.3.2 Management of the Earth’s Biological Diversity  43
2.3.3 Management of Ecosystem Services Provided  

by Forests  45
2.3.4 Complementary and Competitive Strategies  47
2.3.5 Balanced Management and Priority  

Issue Management Strategies 48
2.3.6 Tangible and Intangible Aspects of Management  50
2.3.7 Multiplicity and Complexity  54

2.4 Management of Forest Plantations and Forest Cover 
Monitoring 58
2.4.1 Operational Monitoring  59
2.4.2 Strategic Monitoring  60



Table of Contents xi

3 Forest Ecology 62
3.1 Introduction 62
3.2 Forest Eco-systems  63

3.2.1 Types and Characteristic Features  65
3.2.2 Structure of Forest Ecosystems  68

3.3 Plant Community Concepts  69
3.3.1 Characteristics of Plant Community 70
3.3.2 Vertical Stratification of Plant Communities 70
3.3.3 Development of Plant Community  72

3.4 Ecological Succession and Climax Community  77
3.5 Nutrient Cycling and Water Relations  81

3.5.1 Water Cycle and Nutrient  84
3.5.2 Oxygen Cycle  85
3.5.3 Carbon Cycle 86
3.5.4 Nitrogen Cycle 88

3.6 Physiology in Stress Environments 89
3.6.1 Drought Stress  91
3.6.2 Water Logging Salinity and Alkalinity in Plants  92

3.7 Conservation of Forest Ecosystems  96
3.7.1 Importance and Ways to Conserve the Forest 97

4 The Environmental Value of Forests 100
4.1 Introduction  100
4.2 Environment: Components and Importance  101

4.2.1 Meaning and Definition  102
4.2.2 Atmosphere 105
4.2.3 Hydrosphere 108
4.2.4 Lithosphere 109
4.2.5 Biosphere 110
4.2.6 Importance of the Subject  111

4.3 Principles of Environmental Management  
and Conservation 112
4.3.1 Polluter Pays Principle (PPP) 112
4.3.2 The User Pays Principle (UPP) 113
4.3.3 The Principle of Precaution (PP) 113
4.3.4 Principle of Efficiency and Effectiveness 114
4.3.5 The Principle of Responsibility 114



xii Forestry - A Sustainable Persepective

Fo
re

st
ry

 - 
A

 s
u

st
A

in
A

bl
e 

Pe
rs

eP
ec

ti
ve

4.3.6 The Principle of Participation 114
4.4 Impact of Deforestation 114

4.4.1 Climate Change  116
4.4.2 Losses and Flooding of Water and Land Resources  117
4.4.3 Reduced Biodiversity, Habitat Loss, and Conflicts  118
4.4.4 Economic and Social Consequences  119

4.5 Forest Fires and Various Human Activities 120
4.5.1 Mining  120
4.5.2 Urbanization/Industrialization and Infrastructure  121
4.5.3 Overpopulation and Poverty  122
4.5.4 Logging and Fuelwood 123
4.5.5 Overgrazing  124
4.5.6 Economic Causes - Developments/Lands  

Conversion Value, Fiscal Policies,  
Consumerism and Markets 124

4.6 Role of Trees and Forests in Environmental Conservation 126
4.6.1 Role of Forests in Maintaining Air Quality 128
4.6.2 Role of Forests in Water and Soil Management  

and Conservation  129
4.6.3 Role of Trees and Shrubs in Rainfall and Water 

Supply  130
4.6.4 Roles of Forest in Maintaining Water Cycle  130
4.6.5 Forests Control Floods  132
4.6.6 Forests Protect Soils and Reduce Forest  

Erosion Rates  133
4.6.7 Trees and Forest Aid to Regulate Stormwater  134
4.6.8 Role of Forest in Noise Pollution  136

5 Regeneration of Forests 138
5.1 Introduction 138
5.2 Forests Regeneration: Objectives and Ecology  139
5.3 Natural Forest Regeneration  142

5.3.1 Process of Natural Regeneration  142
5.3.2 Requirement for Natural Regeneration 146
5.3.3 Importance and Potential of Natural Regeneration  147
5.3.4 Natural Regeneration Planning and 

Implementation  149
5.3.5 Disadvantages of Natural Regeneration  151



Table of Contents xiii

5.4 Artificial Regeneration  153
5.4.1 Regeneration by Artificial Method 153
5.4.2 Artificial Regeneration by Vegetative Method 156
5.4.3 Scope and Objectives of Artificial Regeneration 158
5.4.4 Merits and Demerits of Artificial Regeneration 158

5.5 Factors Affecting the Choice of a Method of  
Regenerating Forest  159
5.5.1 Factors Affecting Artificial Regeneration 159
5.5.2 Factors Affecting Natural Regeneration  159
5.5.3 The Hypothetical Contradiction between  

Natural and Artificial Regeneration  161
5.6 Tree Planting: Process and Management 166

5.6.1 Identifying Explanations for Planting Trees  166
5.6.2 Site Evaluation 166
5.6.3 Careful Handling of Tree Seedlings  167

6 Forest Features of Hydrologic Significance 170
6.1 Introduction 170
6.2 The Role of Forests in the Hydrological Cycle 172

6.2.1 Forest and the Hydrological Cycle  173
6.2.2 Soil Organic Matter  176
6.2.3 The Role of Roots in Hydrological Significance 180
6.2.4 Plant and Animal Life and Sheltering  181

6.3 Hydrological Processes Affected by Forest Lands  182
6.3.1 Effects of Forest on Annual Runoff 185
6.3.2 Effects of Forests on Floods  186
6.3.3 Erosion and Sedimentation  187
6.3.4 Influence of the Forest on Water Quality 187

6.4 Hydrological Evaluation of Land Treatment  188
6.4.1 Rapid Infiltration Land Treatment 188
6.4.2 Evaluation by Infiltration Procedure 190

6.5 References 194

7 The Multiplicity of Agroforestry Products and Services 195
7.1 Introduction 195
7.2 Forests and their Ecological Importance  196

7.2.1 How the Forest Works?  198
7.2.2 Forest Benefits  198



xiv Forestry - A Sustainable Persepective

Fo
re

st
ry

 - 
A

 s
u

st
A

in
A

bl
e 

Pe
rs

eP
ec

ti
ve

7.2.3 The Issue of Non-sustainable Use  200
7.2.4 Sustainable Use of Forests  202

7.3 Economic and Cultural Considerations  204
7.3.1 Forest Economy and its Challenges  210

7.4 Cultural and Social Aspects of Forests  214
7.4.1 Adore and Adoration of Trees  214
7.4.2 Sacred Groves  215
7.4.3 Traditional Knowledge and Traditional Medicine  219
7.4.4 Traditional Knowledge and Climate Change 221

7.5 Socio-economic Impact of Agroforestry  222
7.5.1 Social Parameters 223
7.5.2 Economic Parameters 223

7.6 References 224

8 Forest Protection & Wildlife Biology 226
8.1 Introduction  226
8.2 Important Diseases and Insect Pests of Nurseries  228

8.2.1 Occurrence of Disease and Pest in  
Plantations and Natural Forests 230

8.2.2 Exotic Species Plantations 232
8.2.3 Indigenous Pests and Diseases  233
8.2.4 Exotic Pests and Disease 234
8.2.5 Managing Pests and Diseases  240

8.3 Assessment of Losses because of Diseases 246
8.4 Insect Pests and Mycoflora of Seeds of Forest Trees  

and their Management 248
8.4.1 Damage  248
8.4.2 Diagnosis  248
8.4.3 Biology  248
8.4.4 Control  249

8.5 Biological Control of Insect Pests and Diseases of  
Forest Trees 249

8.6 Molecular Tools for Developing Disease Resistance Trees 251
8.6.1 DNA Hybridization Technology  252
8.6.2 Isothermal Amplification Processes  252
8.6.3 Polymerase Chain Reaction (PCR)  252
8.6.4 Fingerprinting  253
8.6.5 Sequencing  253



Table of Contents xv

9 Forest Fires: Its Causes and Prevention 255
9.1 Introduction  255
9.2 Classification of Injurious Agencies 257
9.3 Injury to Forest due to Fires  259

9.3.1 Causes and Characteristics of Forest Fires 259
9.3.2 Types of Forest Fire 264
9.3.3 Forest Fire and its Impacts  265
9.3.4 Fire Prevention Activity 266
9.3.5 Forest Firefighting Crews and Equipment  267
9.3.6 Fire Control Policy and Objectives  271

9.4 Firefighting in Other Countries  274
9.5 Injury to Forest due to Man  276

9.5.1 Lopping  276
9.5.2 Encroachment and its Control  278

9.6 Forest Weeds and Weed Management Practices 278
9.6.1 Weed Management and Control 280

9.7 Herbicides  283
9.7.1 Action Mechanisms 283
9.7.2 Herbicide Selectivity  284
9.7.3 Herbicide Degradation  285
9.7.4 The Toxicity of Herbicides  285
9.7.5 The Environmental Impact of Herbicides  286

Index 289


