Flowers

Evolution of the Floral
Architecture of Angiosperms

Guillaume Tcherkez




Preface

Introduction

Contents

Chapter 1. Inflorescence Architecture
1.1. Flowers and Infiorescences

1.2

1.3,

111,

1.1.2

Location of Inflorescences on the Plant
Origin of Floral Meristem

Architecture of inflorescences

1.2.1.
122
123

From the Solitary Flower to the Inflorescence
Diversity
Pre-leaf

Examples of Evolution of inflorescence Architecture

1.3.1.
1.3.2
1.3.3.

Reduction and Modification
Aggregation and Differentiation
Theoretical Approach (Asclepiadaceae)

Chapter 2. Floral Architecture and Morphogenesis

2.1. Floral Architecture

2.1.1. Description of A. thaliana

2.1.2. Generalization

2.1.3. Formalization of the Floral Structure
Genetic Expression and Morphogenesis

22.

2.2.1.
222,
223.
224
225,
2.26.

Model of Genstic Switching

Upstream of ABC (D}

Fine Regulaticn of the Expression of ABC Genes
Triggering the Gienetic Interactions

Inflorescences and the System of Genefic Switching
Genes Downstream of Genetic Switching and the
Evolution of Ovule

2.3. Floral Evolution Through Genes?

0o - = =



vill Flowers: Evolution of the Floral Architecture of Angiosperms

2.3.1. Definition
2.3.2. Cormophytes and MADS Genes
2.3.3. Genes and Floral Type

Chapter 3. Evolution of Floral Structure

3.1. Phylogeny of Angiosperms
3.1.1. Principles of Constructing A Phylogenetic Tree
3.1.2. Descriptive Elements of Phylogenetic Trees
3.1.3. The Phylogenetic Tree of Angiosperms

3.2. Ewolution of Floral Traits Linked to the Gynoecium
3.2.1. From*“Incomplete” Angiospermy to Angiocarpy
3.2.2. Carpeis, Ovules and Phylogeny

3.3. Evolution and Overall Architecture of the Flower
3.3.1. From Spiral to Whorled Structure
3.3.2. From Actinomorphy to Zygomorphy
3.3.3. “New” Floral Organs

3.4. Evolution of the Flower at the Scale of the Whon
3.4.1. Modifications
3.4.2. Tiering
3.4.3. Bracts and Modifications

Chapter 4. Floral Architecture and Pollination

4.1. Dispersal and Collection of Pollen in Allogamous Plants
4.1.1. General Characters
4.1.2. Strategies to Attract the Vactor
4.1.3. Dispersal and Collection of Pollen
4.1.4. Pollination and Mate
4.2. Autogamous Plants
4.2.1. Cleistogamy
4.2.2. OtherCases

Chapter 5. Towards a Global Theory?

5.1. Dispersal and Diversification

5.2. Sexuality and Fertility
5.2.1. Fertility and Parameters of Fitnass
5.2.2. Problems Linked to Self-fertilization
5.2.3. Agamospermy and Parthenogenesis

5.3. Pollen Dispersal and Fertilization in Heterogeneous Conditions
5.3.1. Pollination and Selection
5.3.2. Pollen Transport
5.3.3. Reproductive Success and Size
5.3.4. Hybridization

5.4. Conclusion

BE8 B SBRBINBBIRRBYLE @ B56



Contents ix

Conclusion 167
Bibliography 170
General Index 177

Botanical Index 181



