CONTENTS

PREFACE TO THE SECOND EDITION .

PrEFACE TO THE FirsT EpITION . .

INTRODUCTORY

Chapter I

GENERAL STRUCTURE OF THE PLANT BoDY—AN OUTLINE.
Fundamental parts—The axis—The stele—Primary and second-
ary growth—Constitution of the plant body—Methods of
study—General references for plant anatomy.

GENERAL HISTOLOGY

Chapter I

Tae CELL . :

Uses of the telm cell”——Cellular complex1ty of plants arrang-
ment, shape, size, development, adjustment during growth—
The protoplast: organization, plasma membrane, plastids,
vacuoles and cell sap, inclusions—The cell wall: nature, origin,
gross structure, minute structure of the wall and middle lamella,
sculpture and modification, chemical nature—Cuticle—Refer-
ences for Chap. IT: general, the protoplast, plamodesmata,
ergastic substances, the cell wall. ‘

Chapter II1

MERISTEMS . . . . . .
Meristematic and permanent cells and tlssues——CIasmﬁcatwn
based on: stage or method of development, history of initiating
cells, position in plant body, function—Theories of structural
development and differentiation: apical cell theory, histogen
theory, tunica-corpus theory—Types of stem apices—Dis-
cussion of tunica-corpus theory—The floral apex—The root
apex— T'ypes of root-tip development—References for Chap. IT1.

xiii

vil

1X

60



xiv

CONTENTS

Chapter IV

Tissurs AND TISSUE SYSTEMS .

I'are PrimARY Bopy .

Tissues based on stage of development meubtematlc perma-
nent—Tissues based on kind of constituent cells: simple (paren-
chyma, collenchyma, sclerenchyma); the important complex
tissues (xylem, phloem, ‘“transfusion tissue’’)—Tissue systems
——Secretory tissue—References for Chap. IV.

THE PRIMARY BODY

Chapter V

Primary tissues and mssue systems—Ontogeny of the axis—
Primary vascular tissue: procambium, protophloem and proto-
xylem, primary phloem, primary xylem, arrangement of cells in
primary vascular tissues, primary xylem types, types of vascular
bundles—The primary vascular skeleton: the stele, stelar types,
leaf traces, branch traces, leaf and branch gaps, the dissection
of the vascular cylinder by reduction, general structure of the
primary vascular cylinder—The pith: structure, the medullary
sheath, of roots, duration—The pericycle—The endodermis:
occurrence and position, function as related to structure—The
cortex—The epidermis: ontogeny and duration, function, root
hairs, the stoma, hairs—References for Chap. V.

THE SECONDARY BODY

Chapter VI

THE ORIGIN AND DEVELOPMENT OF THE SECONDARY BopYy AND ITs

RreLATION TO THE PrRIMARY Bopy. TuE CAMBIUM.

Origin from procambium—Fascicular and 1nterfa301cula1 cam-
bium—Time of development: in stems, in roots—Extent—
Duration—Effect of cambial activity upon the primary body—
Relation of secondary growth to leaf traces—Relation of
secondary growth to leaf and branch gaps—Function of cam-
bium—Structure of cambium: size of cells, structure of cells, cell
division—Gliding and intrusive growth of cambial cells and

cambial derivatives—Ontogeny of secondary vascular tissues—"

81

. 123

. 175



CONTENTS

Time of cambial activity—Burial of branch bases—Cambium
growth about wounds—Cambium in budding and grafting—
Cambium in monocotyledons—References for Chap. VI.

Chapter VII

SECONDARY XYLEM.
Gross structure: xylem rays, annual rings, growth rings, early
and late wood, false annual rings, ring-porous and diffuse-porous
wood—Histological structure: cell types and cell arrangement,
wood-parenchyma, distribution, structure of gymnosperm wood,
structure of angiosperm wood, xylem rays, ray tracheids, mar-
ginal ray cells of angiosperms, tyloses—Sapwood and heart-
wood—Relation of microscopic structure to properties and uses
of wood: weight, strength, durability, other properties—Pene-
trability by preservatives—Grain of wood—Compression wood

- —Pith-ray flecks—Gummosis—References for Chap. VII.

Chapter VIII

4
SECONDARY PHLOEM .

Extent and amount—Structure sieve ce]ls and sieve tubes,
companion cells, phloem parenchyma, phloem fibers and
sclereids, phloem rays, seasonal rings—Function—Cessation of
function—KEconomic importance—References for Chap. VIII.

Chapter IX

PERIDERM AND ABSCISSION . !
PERIDERM. Structure: phellogen, phellem, phelloderm—Orl—
gin—Extent—Duration—Commercial cork—Morphology of the
periderm—Protective layers in the monocotyledons—Storied
cork—Function of periderm—Wound cork—Lenticels: distri-
bution, origin, structure, duration.

ABscIssioN.  Of leaves—Of floral parts—Of stems: immature
and herbaceous, woody—References for Chap. IX.

)

THE ORGANS

Chapter X

TaE Roor.
Functlon——Gross morphology—Prlmary and secondary roots——
(Ontogeny—Root cap—Root hairs—Cortex—Pericycle—Pri-

XV

. 204

. 231

. 248

N



xvi CONTENTS

mary vascular tissues—Secondary growth—Formation of lateral
roots—Adventitious roots—Periderm—References for Chap. X.

Chapter XI

THE STEM. . . . . it et o LU R Lo R
Origin—Root- stem tI ansmon———Types woody, herbaceous,
monocotyledonous, vine—‘ Medullary rays’’ of vines and herbs
—Internal (or intraxylary) phloem—The vascular bundle: size,
shape, histological structure—Anomalous structure in stems—
Interxylary phloem—Aeccessory cambium: formation and ac-
tivity—References for Chap. XI.

Chapter XII

TEE LEAF: . . ‘35
Morphology——Anangemen‘c—Ontogeny—Duramon of leaf de—
velopment—Vascular tissue: development, orientation, xylem
and phloem elements, bundle ends—Bundle sheath—Mechan-
ical support—Mesophyll—Epidermis—Distribution of stomata
—The monocotyledonous leaf—The grass leaf: sclerenchyma,
bundle sheaths, mesophyll, epidermis, arrangement of stomata—
Persistence of leaves—References for Chap. XII.

Chapter XIIT

Tue FLower—TuE Fruir—THE SEED . . . . . 341
THE FLOWER. Ontogeny—Vascular skeleton the ﬁmal stele
traces of the floral appendages—Anatomy of simple flowers—
Anatomy of more complex flowers: fusion in the floral skeleton,
fusion under cohesion and under adnation, the inferior ovary,
adnation of flowers to other flowers and other organs—Placental
vascular supply—Vestigial vascular tissue—Reduction of vas-
cular supply within an organ—Sepal and petal—Stamen and
carpel.

THE FRUIT. Morphology—Ontogeny—Structure—Vascular
skeleton—Epidermis—Periderm—Fleshy fruits—Dry fruits—
The placenta—Accessory fruit parts—Dehiscence.

THE SEED. Seed coats: morphology, histological structure,
vascular bundles—Embryo and endosperm—References for
Chap. XIII: flower, fruit, seed.



CONTENTS xvil

ECOLOGY

Chapter XIV

BEOTOCTCAT ANATOMY ./ + o s 4 o ol s 0 om0 380
Xerophytes: xerophytic environments, structural modifications
(lignification and cutinization, sclerenchyma, hairs, rolling of
leaves, stomatal structure, reduced leaf surface, needle leaves of
gymnosperms, fleshy xerophytes)—Epiphytes—Hydrophytes:
epidermis, dissected. leaves, air chambers, absence of scleren-
chyma, reduction of vascular and absorbing tissues—Shade
leaves—Parasites—*‘‘ Saprophytes’’—References for Chap. XIV.

T -l LT N s Ll o P S ) S o





