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'PREFACE TO THE THIRD EDITION

The author has first endeavored to present in a clear, systematic
way those fundamental principles of structural and taxonomic
botany which serve as a key to the approach of pharmacognic
problems. But he has not been unmindful that the use of the work
has extended to academic institutions and, so, in this edition, has
broadened the scope of the former text. To this end about ninety
additional pages of subject matter have been introduced. Several
old cuts have been removed. TForty-three new ones have bheen in-
serted. Hypothetical discussions have been avoided which saves
time for the reader.

The arrangement and plan of the chapters are similar to that of
the former edition, in order to adapt the work to several methods of
approach. Chapter I on “Fundamental Considerations’ has been
augmented by treatises on Botanical Nomenclature, Paraffine and
Celloidin Imbedding, Sectioning, Staining and Mounting, Micro-
tomes and other information dealing with the preparation of materials
for microscopic examination.

Ten pages have been added,to Chapter Y.on tology. Under
“Protoplasm and its P_rdper[;ies‘,"’“ !ii',%\”“;ages have been written on
the subject of Irritabilitj'f and Irrital Re-<tions. Under “Non-
Protoplasmic Cell Contents’ several a onal commercial starches
are discussed and two original plates o1 irch grains added. Addi-
tional cuts on Collenchyma, Stone . ls, Sclerenchyma Fibers,
Trichomes and Fibrovascular Bundles' “ve been inserted in Chapter
VI. o

Nine additional pages of subject mat r and illustrations hgve been
added to Chapter VII. Original fig res of all of the important
types of fruits appear here for the first time.
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viil PREFACE TO THE THIRD EDITION

Chapter VIH on “Taxonomy’’ has been increased by seven pages
of new data, and the whole former text carefully revised.

Chapter IX on “Ecology” has been newly introduced as has also
a Glossary of Botanical Terms. The index has been so planned as
to make the information contained in this book readily accessible.

To the authors of works from which cuts were borrowed the

writer’s thanks are due.
H.W.Y.



PREFACE TO THE SECOND EDITION

The appearance of the United States Pharmacopeeia IX and the
National Formulary IV, with the many changes in the lists and
definitions of officially recognized vegetable drugs made it necessary
to revise the former edition of this work.

In the course of revision, the writer has taken cognizance of the
growing importance of Botany in the curricula of pharmaceutical
institutions and has accordingly expanded upon the subject matter
of the former text.

With the adoption for the first time by the new United States
Pharmacopceia of pharmacognic standards for numerous drugs,
Pharmacognosy has risen to the forefront in this country as a science.
While its proper ‘comprehension requires laboratory instruction in
chemistry, physics, and crystallography as well as botany, neverthe-
less a rather extended foundation in structural botany stands out
preéminently as the most needed requirement.

The work has been for the most part remodeled. Chapter I deals
with Fundamental Considerations. Chapter IT is devoted to the
life history of the Male Fern, a median type of plant, the considera-
tion of which, after the students have reccived funda=ental practice
in the use of the microscope, the writer has fou. .~ mmendable, for
it not only gives beginners a working*q':owledge “of structures and
functions, the homologies and analogie" iich will be met in the
later study of formssgf higher and lov  Jomain, but holds their
interest on account of*its cconomic imj Ance. >

The life history of a tvpe of Gymne Serm, White Pine, is next
taken up in Chapter III.  Chapter IV ¢« siders the'life history of an
Angiosperm as well as coortBaates the » semblances and differences
between Gymnosperms and Angiosp: ms. , Chapters V, VI and
VII are devoted respectively to Veget Hle Cytdogy, Plant Tissues
and Plant Organs and Organisms. Among the many additioils to
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the topics included in these might be mentioned a treatise on Cell
Formation and Reproduction including Indirect Nuclear Division,
twenty pages on Non-Protoplasmic Cell Contents, the considera-
tion of Woods, Root Tubercles, the gross structure and histology of
different types of leaves, broad histologic differences between Mono-
cotyl and Dicotyl leaves, the histology of floral parts and the his-
tology of types of fruits and seeds. Chapter VIII on Taxonomy
has been increased by the addition of 144 pages. Several new fami-
lies of drug-yielding plants have been added and the treatment of
family characteristics has in the majority of instances been broad-
ened. The habitats of drug-yielding plants have been added. In
that portion of the tables dealing with the names of official drugs,
those official in the National Formulary have been so designated by
the abbreviation N. F., to distinguish them from others that may
occur in the same portion of the table and which are official in the
Pharmacopceia.

In keeping with the increased size of the book, many new illus-
trations have been introduced. A number of these are original
drawings, photographs and photomicrographs. To the authors of
other works from which cuts were borrowed, the writer’s thanks are
due.

The writer in conclusion desires to thank Dr. John M. Macfarlane,
head of the Botanical Department of the University of Pennsylvania,
for valuable suggestions during the preparation of portions of the
text.

H.W. Y.
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PHARMACEUTICAL BOTANY

CHAPTER I
FUNDAMENTAL CONSIDERATIONS
Botany is the Science which Treats of Plants
DEPARTMENTS OF BOTANICAL INQUIRY

1. Morphology treats of the parts, or structure of plants. It is
divided into:

(a) Macromorphology or Gross Anatomy which deals with the ex-
ternal characters of plants or their parts; (4) Micromorphology or
Histology which considers the minute or microscopical structure of
plants and plant tissues; and (¢) Cytology which treats of plant cells
and their contents. ‘

2. Physiology deals with the study of the life processes or func-
tions of plants. It explains how the various ﬁarts of plants perform
their work of growth, reproduction, and the preparation of food for
the support of animal life from substances not adapted to that use.

3. Taxonomy or Systematic Botany considers the classification or
arrangement of plants in groups or ranks in accordance with their
relationships to one another.

4. Ecology treats of plants and their parts in relation to their
environment. .

5. Plant Genetics seeks to account for the resemblances and dif-
ferences which are exhibited by plants related by descent. ’

6. Phytopathology treats of diseases of plants.

7. Phytogeography or Plant Geography treats -of the distribution
of plants upon the earth. The center ofdjstribulion for each species
of plant is the fabitat ththe original source fromwhich it spreads,
often over widely distant regions. When plants grow in their
native countries they are said to be #ndigenous to those_regions.
When they grow in a l’bcalfty other * 1an their original home they
are said to be naturalized
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8. Phytopaleeontology or Geological Botany treats of plants of
former ages of the earth’s history traceable in their fossil remains.

o. Etiology is the study of the causes of various phenomena ex-
hibited by plants.

1o. Economic or Applied Botany deals with the science from a
practical standpoint, showing the special adaptation of the vegetable
kingdom to the needs of everyday life. It comprises a number of
subdivisions, viz.: Agricultural Botany, Horticulture, Forestry,
Plant Breeding, and Pharmaceutical Botany. Pharmaceutical
Botany considers plants or their parts with reference to their use
as drugs. It interlocks very closely with other departments‘of
botanical science.

PRINCIPLES OF CLASSIFICATION

The classification of plants is an attempt to express the exact
kinship which is believed to exist among them. By grouping to-
gether those plants which are in some respects similar and combining
these groups with others, it is possible to form something like an
orderly system of classification. Such a system based upon natural
resemblances is called*a natural system. In a natural system of
classification every individual plant belongs to a species, every species
to a genus, every genus to a family, every family to an order, every
order to a class, every class to a division. In many instances species
may be subdivided into warieties or races. The crossing of two
varieties or species, rarely of two genera, gives rise to a hybrid.
Thus, the species Papaver somniferum which yields the opium of the
Pharmacopceia Gelongs to the genus Papaver, being placed in this
genus with other species which have one or more essential character-
istics in common. The genera Papaver, Sanguinaria and Cheli-
donium, while differing from each other in certain essential respects,
nevertheless agree in other particulars such as having latex, perfect
flowers, capsular fruits, etc., and so are placed in the Papaveracee
family. The Papaveracee family and the Fumariacee family are
closely allied, the latter only differing from the former in having
irregular ‘petals, usually diadglphous stamens and non-oily albumen
and so both of these familie: are placed in the order Papaverales.
The orders Papaverales, Gerar les, Sapindales, Rhamnales, etc., are
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related by a common structure namely, two seed leaves or cotyledons
.and so are grouped together under the class Dicotyledonee. The
Dicotyledonee differ from the Monocotyledonee in that the latter
group possess but one cotyledon; but both classes agree in having
covered ovules and seeds, and so are placed in the subdivision
Angiosperme. The Angiosperme differ from the Gymnosperme in
that the latter possess naked ovules and seeds; but both of these
subdivisions agree in ‘producing real flowers and seeds. For these
reasons they are placed in the division Spermatophyta of the Vege-
table Kingdom.

OUTLINE OF PLANT GROUPS

{ Bacteria
Cyanophycea
Acrasiales
Phytomyxales
Myxogastrales
Chlorophyce
Phaophycea
Rhodophycez
Phycomycetes
J Ascomycetes
| Basidiomycetes
Fungi Imperfecti
J Crustaceous
Foliaceous
[ Fruticose

1. Protophyta

2. Myxomycetes

3. Algae
1. Thallophyta

4. Fungi

5. Lichenes

( Marchantiales
1. Hepatice : Jungermanniales
| Anthocerotales
Sphagnales
| 2. Musci + Andrezales

l. Bryales',

I1. Bryophyta l

[ Lycopodiales
' 1. Lycopodine | Selaginales
1 Isoetales
Equisetales
Ophioglossales
Filicales

II1. Pteridophyta

P

| 2. Equisetinea 1

. Filicinea {
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