Contents

9 Preface
10 Preface to the Original Edition
13 How to Use This Book

15 Introduction

FART I MORPHOLOGICAL DESCRIPTION

I# Basic Principles

20 Interpretation Example, Spine

22 Methods of Description

24 Methods of Description, Example Philodendran

28 Flowering Plants, Monocotyledons and ~ *
Dicotyledons (Fudicots and Basal Dicots)

34 Meristems and Buds, Basis of Plant
Development

LEAF MORPHOLOGY
36 Development
40 Upper and Lower Leaf Zones
2 Shape
46 Symmetry
48 Heteroblasty, Shape Change Along a Shoot
50 Dimorphism, Two Distinct Shapes on One Plant
52 Anisophylly, Two Distinct Sizes Along a Shoot
54 WVenation, Pattern of Veins
56 Ptyxis, Folding of Individual Leaves
58 Vernation, Folding of Leaves Together in Bud
60 Petiole, Leaf Stalk
64 Phyllode, Flattened Leaf Stalk
66 Phyllode Interpretation
68 Pulvinus, Swelling at Junction of Leaf Parts
70 Articulation, Abscission Joint
72 Sheath, Base of Leaf
74 Stipule, Outgrowth at Base of Leaf Stallk
76 Stipule Location
78 Stipule Modification
80 Stipel, Outgrowth of Leaf Midrib

82
84

88

a2

96
98
102
1044
106

108

116
12

114
116
118

122
124
126
128
132
134
136
138
140

142
144
146

Pseudostipule, Basal Pair of Leaflets
Bract, Bracteole, Leaves Associated with
Inflorescences

Cataphyll, Scale Leaf

Prophyll, First Leaf on a Shoot

Tendril

Spine

Traps, Insectivorous Plants

Epiphylly, Structures Developing on Leaves
Emergences, Prickles

Food Bodies

Trichomes, Glands, Hairs, Nectaries, and
Colleters

Succulency

Bulb

“Ensiform, Terete, Laterally Flattened and

Cylindrical Leaves

Ascidiate, Peltate, Pitcher and Circular Leaves
[ndeterminate Growth

Palms

ROOT MORPHOLOGY
Development

Primary Root Systems
Adventitious Root Systems

Tree Root Architecture

Prop Roots

Pneumatophores, Breathing Roots
Modifications

Haustoria

Tuber

STEM MORPHOLOGY
Development

Bark

Emergences, Prickles




148
150
152

158
160
162
164
166
168

170
174
176
178
184
186
188
190
& 194

198
200
202
204

206
208
210
212
214

Scars

Shape

Tendril, Hook, and Spine

Cladode, Phylloclade, Flattened Green Stem
Pulvinus, Swollen Joint

Rhizome, Underground Stem

Stolon, Creeping Stem

Runner, Creeping Stem

Corm, Swollen Stem

Tuber, Swollen Stem

REPRODUCTIVE MORFPHOLOGY
Inflorescence, Branching Patterns
Paracladia, Inflorescence Branch Sequence
Inflorescence Modification

Floral Morphology

Aestivation, Folding of Flower Parts in Bud
Floral Diagrams and Formulae
Pollination Mechanisms

Fruit Morphology

Seed Morphology

Fruit and Seed Dispersal

SEEDLING MORPHOLOGY
Terminology

Germination

Hypocotyl

Establishment Growth

VEGETATIVE MULTIPLICATION
Rhizome, Corm, Tuber, Bulb, Stolon, Runner
Bulbil, Detachable Bud with Roots

Dropper, Underground Bulb on Extended Axis
Prolification, False Vivipary

Root Buds

216
218
20
222
226
230
232

234

236

238

240
244

246
248
252

254

GRASS MORPHOLOGY
Vegetative Growth

Tillering

Inflorescence Structure
Spikelet and Floret Structure
Cereal Inflorescence
Bamboo Aerial Shoot
Bamboo Rhizome

Sedge Morphology

ORCHID MORPHOLOGY
Vegetative Organization
Aerial Shoot and Inflorescence

Chictjand Cacti Look-alikes
Domatia, Cavities Inhabited by Animals and
Bacteria

MISFITS

Theoretical Background

Gesneriaceae

Podostemaceae (Subfamilies Podostemoideae
and Tristichoideae)

Lemnacear

PART II CONSTRUCTIONAL ORGANIZATION

258

260
264
268
72

Introduction

MERISTEM POSITION

Phyllotaxis, Arrangement of Leaves on Stem
Fibonacci

Phyllotactic Problems

Plant Symmetry

274 Bud Displacement

SHESH S L e S




278
280

28l

284

304
306
308
32
34

Adventitious Bud, Bud Not Associated with
Leaf Axil

Adnation, Organs Joined Together

Accessory Buds, Multiplication of Buds in Leaf
Axil

Proliferation {False Multiplication),
Condensed Branching

Cauliflory, Epicormic Branching

MERISTEM POTENTIAL
Topophysis, Fixed Bud Fate

Abortion
Plagiotropy and Orthotropy, Morphology in
Relation to Orientation £

Basitony and Acrotony, Apical Control
Monopodial and Sympodial Growth
Long Shoot and Short Shoot
Divarication, Tangled Growth
Dichotomy

TIME OF MERISTEM ACTIVITY
Rhythmic and Continuous Growth
Prolepsis and Svllepsis, Dormancy
Bud Protection

Secondary Shift in Orientation
Cladoptosis, Shedding of Shoots

b
38
320
32
324

326
328
332
334
342
344
348

350

¥l
354
356
358
360
362

365
393

MERISTEM DISRUPTION

Teratology, Abnormal Development
Fasciation, Abnormal Ribbon Development
Chimera, Tissue Derived from Two Individuals
Nodules and Mycorrhizae

Galls

PLANT BRANCH CONSTRUCTION
Introduction

Constructional Units

Article, Module, Sympodial Unit, Shoot Unit
Tree Architecture, Models of Development
Tree Architecture, Model Variations

Tree Architecture, Reiteration

Tree Architecture, Metamorphosis and
Intercalation

Tree Architecture, Architectural Analysis,
Architectural Units
"Herb Architecture

Liane Architecture

Plant Behaviour

Efficiency

Growth Habit and Age States

References
Index




