Contents

Preface vii

PART 1. SINGLE-SPECIES POPULATIONS

Chapter 1. Describing Populations, 3

1.1 Introduction, 3

1.2 Population processes, 4

1.3 The diagrammatic life-table, 4
1.3.1 General form, 4
1.3.2 The common field grasshopper, an annual species, 5
1.3.3 Ragwort, a biennial, 6
1.3.4 More complex life cycles, 7

1.4 Conventional life-tables, 9
1.4.1 The cohort life-table, 9
1.4.2 The static life-table, 12
1.4.3 Resumé, 14

1.5 Some generalizations, 14

Chapter 2. Intraspecific Competition, 16

2.1 The nature of intraspecific competition, 16
2.2 Three characteristics of intraspecific competition, 17
2.3 Density-dependence — a fourth characteristic, 17
24 Scramble and contest, 19
2.5 Actual effects of intraspecific competition, 20
2.5.1 Palmblad’s data, 20
2.5.2 Individual variability, 24
2.5.3 ‘The 3/2 power law’, 25
2.54 Genets and tillers, 26
2.5.5 Competition in Patella cochlear, 27
2.5.6 Competition in the fruit fly, 28
2.6 Negative competition, 29

Chapter 3. Models of Single-species Populations, 31

3.1 Introduction, 31
3.2 Populations breeding at discrete intervals, 31
3.2.1 The basic equations, 31
3.2.2 Incorporation of a range of competition, 33
3.3 Continuous breeding, 34
3.4 The utility of the equations, 36
3.4.1 Causes of population fluctuations, 36
3.42 The equations as descriptions, 38
3.5 Incorporation of age-specific fecundity and mortality, 41
3.5.1 The matrix model, 42
3.5.2 Using the model, 43
3.5.3 A working example — Poa annua, 45

PART 2. INTERSPECIFIC INTEKACTIONS

Chapter 4. Interspecific Competition, 51

4.1 The nature of interspecific interactions, 51
42 Interspecific competition, 52
4.3 A field example: granivorous ants, 52
4.4 Competition between plant species — experimental approaches,
57
4.4.1 Additive experiments with oats, 57
4.4.2 Substitutive experiments with wild oats, 58
4.43 Substitutive experiments with a grass-legume mixture, 61
4.5 The ecological niche, 63
4.6 The Competitive Exclusion Principle, 64
4.7 Competitive exclusion in the field, 65
48 Competitive release, 67
49 Coexistence - - resource partitioning, 67
4.10 Character displacement, 69
4.11 Competition, its avoidance, or its non-existence?, 71
4.12 Competition and coexistence in plants, 73
4.13 A logistic model of two-species competition, 75
4.13.1 The model's utility, 80
4.13.2 A test of the model: fruit fly competition, 80
4.14 The analysis of competition in plants, 82
4.15 Niche overlap, 86

Chapter 5. Predation, 89

5.1 Introduction, 89
5.2 Patterns of abundance, 91
5.3 Coevolution, and specialization amongst predators, 92
5.3.1 One explanation for the degrees of specialization, 93
5.3.2 Food preference and predator switching, 94
54 Time and timing, 96
5.5 Effects on prey fitness, 97
5.5.1 The effects of herbivores on plant fitness, 98
5.6 The effects of predation rate on predator fitness, 101
5.6.1 Thresholds, 101
5.6.2 Food quality, 102
5.7 The functional response of predators to prey availability, 103
5.7.1 The ‘type 2" response, 103
5.7.2 The ‘type 1’ response, 105
5.7.3 Variation in handling-time and searching efficiency - —
‘type 3’ responses, 106
5.7.4 Switching and ‘type 3’ responses, 107
5.8 Aggregated effects, 107
5.8.1 Parasite-host distributions, 107
5.82 Refuges, 107
5.8.3 Partial refuges -— aggregated responses, 108
5.84 Further responses to patchiness, 110
5.8.5 ‘Even’ distributions, 111
5.8.6 Underlying behaviour, 112
5.8.7 ‘Hide-and-seek’, 113




vi

59

5.10
5.11
5.12
5.13

5.14
5.15

PART 3:

CONTENTS

Mutual interference amongst predators, 114

5.9.1 A similar effect amongst parasites, 115
Interference and pseudo-interference, 115

Optimal foraging, 117

Resumé, 119

Mathematical models, 119

5.13.1 Host-parasitoid models, 119

5.13.2 A model of grazing systems, 124

‘Patterns of abundance’ reconsidered, 128

Harvesting, 129

5.15.1 The characteristics of harvested populations, 129
5.15.2 Harvesting in structured populations, 134

5.15.3 Incorporating population structure: matrix models of
harvesting, 137

SYNTHESES

Chapter 6. Life-history Strategies, 141

6.1
6.2

6.3
6.4
6.5

Introduction, 141

Allocation of energy, 141

6.2.1 The necessity for compromise, 141

6.2.2 The cost of reproduction, 142

The effects of size, 144

Habitat classification: the organism’s view, 144
Diapause. dormancy, migration and dispersal, 146
6.5.1 Diapause and dormancy, 146

6.5.2 Migration and dispersal, 149

‘r’~ and 'K -selection, 150

Some evidence for r- and K-selection, 153

The limitations of the accepted scheme: a study of Littorina, 155

Chapter 7. Population Regulation, 159

7.1 Introduction, 159

7.2 Nicholson’s view, 159

7.3 Andrewartha and Birch’s view, 159

7.4  An example: Thrips imaginis, 160

7.5 Some general conclusions, 161

7.6 A life-table analysis of a Colorado beetle population, 162
7.6.1 Life-table data, 163
7.6.2 ‘Key-factor’ analysis, 165
7.6.3 Regulation of the population, 165
7.6.4 A population model, 166

7.7 Some further points, 167
7.7.1 The quality of survivors, 167
7.7.2 The quality of food, 169

7.8 Genetic change, 169

7.9 Territoriality, 169

7.10 ‘Space capture’ in plants, 171

7.11 Spatial dynamics, 173

Chapter 8. Community Structure, 176

8.1 Introduction, 176

8.2 The role of interspecific competition, 176
8.3 The role of predation, 177

84 The role of disturbance, 180

8.5 The role of instability, 180

8.6 The role of habitat size and diversity, 182
8.7 Conclusions, 183

References, 185
Author index, 193
Organism index, 195
Subject index, 198



