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PREFACE. 

Tus volume takes the place of the author's Lessons In Botany 

AND VEGETABLE PHysiotoay, published over a quarter of a cén- 

tury ago. It is constructed on the same lines, and is a kind 

of new and much revised edition of that successful work. While 

in some respects more extended, it is also more concise and terse 

than its predecessor. This should the better fit it for its purpose 

now that competent teachers are common. They may in many cases 

develop paragraphs into lectures, and fully illustrate points which 

are barely, but it is hoped clearly, stated. Indeed, even for those 

without a teacher, it may be that a condensed is better than a 

diffuse exposition. 

The book is adapted to the higher schools, ‘How Plants Grow 

and Behave” being the “ Botany for Young People and Common 

Schools.” It is intended to ground beginners in Structural Botany 

and the principles of vegetable life, mainly as concerns Flowering 

or Phanerogamous plants, with which botanical instruction should 

always begin ; also to be a companion and interpreter to the Man- 

uals and Floras by which ‘the student threads his flowery way to 

a clear knowledge of the surrounding vegetable creation. Such a 

book, like a grammar, must needs abound in technical words, 

which thus arrayed may seem formidable ; nevertheless, if rightly 

apprehended, this treatise should teach that the study of bot- 

any is not the learning of names and terms, but the acquisition 

of knowledge and ideas. No effort should be made to com- 

mit technical terms to memory. Any term used in describing a 

plant or explaining its structure can be looked up when it is 

wanted, and that should suffice. On the other hand, plans of 
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structure, types, adaptations, and modifications, once understood, 

are not readily forgotten ; and they give meaning and interest to 

the technical terms used in explaining them. 

In these “Elements” naturally no mention has been made of 

certain terms and names which recent cryptogamically-minded 

botanists, with lack of proportion and just perspective, are en- 

deavoring to introduce into phanerogamous botany, and which are 

not needed nor appropriate, even in more advanced works, for the 

adequate recognition of the ascertained analogies and homologies. 

As this volume will be the grammar and dictionary to more than 

one or two Manuals, Floras, etc., the particular directions for pro- 

cedure which were given in the “First Lessons” are now relegated 

to those works themselves, which in their new editions will pro- 

vide the requisite explanations. On the other hand, in view of 

such extended use, the Glossary at the end of this book has been 

considerably enlarged. It will be found to include not merely the 

common terms of botanical description but also many which are 

unusual or obsolete ; yet any of them may now and then be encoun- 

tered. Moreover, no small number of the Latin and Greek words 

which form the whole or part of the commoner specific names are 

added to this Glossary, some in an Anglicized, others in their Latin 

form. This may be helpful to students with small Latin and less 

Greek, in catching the meaning of a botanical name or term. 

The illustrations in this volume are largely increased in number. 

They are mostly from the hand of Isaac Sprague. 

It happens that the title chosen for this book is that of the 

author’s earliest publication, in the year 1836, of which copies are 

rarely seen; so that no inconvenience is likely to arise from the 

present use of the name. 

ASA GRAY. 

CAMBRIDGE, MASSACHUSETTS, 

March, 1887. 
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ELEMENTS OF BOTANY. 

Section I. INTRODUCTORY. 

1. Botany is the name of the science of the vegetable kingdom in 
general; that is, of plants. 

2. Plants may be studied as to their kinds and relationships. This 

study is Systematic Botany. An enumeration of the kinds of vegetables, 
as far as known, classified according to their various degrees of resemblance 
or difference, constitutes a general System of plunts. A similar account of 
the vegetables of any particular country or district is called a Flora. 

3. Plants may be studied as to their structure and parts. This is 
StructuraL Botany, or OrcanoeRraPHy. The study of the organs or 
parts of plants in regard to the different forms and different uses which 
the same kind of organ may assume, — the comparison, for instance, of 

a flower-leaf or a bud-scale with a common leaf, —is VEGETABLE Mor- 

PHOLOGY, or MorpuotocicaL Botany. The study of the minute structure 

of the parts, to learn by the microscope what they themselves are formed 
of, is VicreTaBLE Anatomy, or Histonoey; in other words, it is Micro- 

scopical Structural Botany. The study of the actions of plants or of their 

parts, of the ways in which a plant lives, grows, and acts, is the province 
of PuysiotocicaL Botany, or VEGETABLE PuysioLoey. 

4. This book is to teach the outlines of Structural Botany and of the 
simpler parts of the physiology of plants, that it may be known how 
plants are constructed and adapted to their surroundings, and how they 

live, move, propagate, and have their being in an existence no less real, 
although more simple, than that of the animal creation which they support. 
Particularly, this book is to teach the principles of the structure and rela- 
tionships of plants, the nature and names of their parts and their modifica- 
tions, and so to prepare for the study of Systematic Botany; in which the 

learner may ascertain the name and the place in the system of any or all 

of the ordinary plants within reach, whether wild or cultivated. And in 
ascertaining the name of any plant, the student, if rightly taught, will come 

to know all about its general or particular structure, rank, and relationship 
to other plants. 
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5 The vegetable kingdom is so vast and various, and the difference is 

so wide between ordinary trees, shrubs, and herbs on the one hand, and 

mosses, moulds, and such like on the other, that it is hardly possible to 

frame an intelligible account of plants as a whole without contradictions 

or misstatements, or endless and troublesome qualifications. If we say 

that plants come from seeds, bear flowers, aud have roots, stems, and 

leaves, this is not true of the lower orders. It is best for the beginner, 

therefore, to treat of the higher orders of plants by themselves, without 

particular reference to the lower. 

6. Let it be understood, accordingly, that there is a higher and a lower 

series of plants; namely : — 
PuanerocaMous Prants, which come from seed and bear flowers, es- 

sentially stamens and pistils, through the co-operation of which seed is 
produced, For shortness, these are commonly called PHanrrocams, or 

Phaenogams, or by the equivalent English name of FLoweRine Prants.* 

Cryprocamous Piants, or CRypToeaMs, come from minute bodies, which 

answer to seeds, but are of much simpler structure, and such plants have 
not stamens and pistils. Therefore they are called in English FLowERizss 

Prants. Such are Ferns, Mosses, Alge or Seaweeds, Fungi, etc. These 

sorts have each to be studied separately, for each class or order has a plan 

of its own. 
7. But Phanerogamous, or Flowering, Plants are all constructed on one 

plan, or ¢ype. That is, taking almost any ordinary herb, shrub, or tree for 
a pattern, it will exemplify the whole series: the parts of one plant answer 
to the parts of any other, with only certain differences in particulars. And 
the occupation and the delight of the scientific botanist is in tracing out 
this common plan, in detecting the likenesses under all the diversities, and 
in noting the meaning of these manifold diversities. So the attentive study 

of any one plant, from its growth out of the seed to the flowering and 

fruiting state and the production of seed like to that from which the plant 
grew, would not only give a correct general idea of the structure, growth, 

and characteristics of Flowering’ Plants in general, but also serve as a pat- 

tern or standard of comparison. Some plauts will serve this purpose of a 
pattern much better than others. A proper pattern will be one that is 

perfect in the sense of having all the principal parts of a phanerogamous 

plant, and simple and regular in having these parts free from complications 
or disguises. The common Flax-plant may very well serve this purpose. 

Being an annual, it has the advantage of being easily raised and carried 
in a short time through its circle of existence, from seedling to fruit and 
seed. 

1 The name is sometimes Phanerogamous, sometimes Phenogamous (Phanero- 

gams, or Phenvgams), terms of the same meaning etymologically ; the former of 

preferable form, but the latter shorter. The meaning of such terms is explained 

in the Glossary. 
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Section II. FLAX AS A PATTERN PLANT. 

8. Growth from the Seed. Phanerogamous plants grow from seed, 
and their flowers are destined to the production of seeds. A seed has a 
rudimentary plant ready formed in it, sometimes with the two most 
essential parts, i. e. stem and leaf, plainly discernible; sometimes with no 

obvious distinction of organs until germination begins. This incipient 
plant is called an Empryo. 

9. In this section the Flax-plant is taken as a specimen, or type, and 
the development and history of common plants in general is illustrated by 
it. In flax-seed the embryo nearly fills the coats, but not quite. There 
is a small deposit of nourishment between the seed-coat and the embryo: 

this may for the present be left out of the account. This embryo consists 

of a pair of leaves, pressed together face to face, and attached to an ex- 
tremely short stem. (Fig. 2-4.) In this rudimentary condition the real 
nature of the parts is uot at once apparent; but when the seed grows they 
promptly reveal their character, — as the accompanying figures (Fig. 5-7) 
show. 

10. Before the nature of these parts in the seed was altogether under- 
stood, technical names were given to them, which are still in use. These 
initial leaves were named Corynepons. The initial stem on which they 
stand was called the Rapiciz. That was because it gives rise to the first 

root; but, as it is really the beginning of the stem, and because it is the 

stem that produccs the root and not the root that produces the stem, it is 
better to name it the CaunictE. Recently it has been named Hypocotyle ; 
which signifies something below the cotyledons, without pronouncing what 

its nature is. 

Fic. 1. Pod of Flax. 2. Section lengthwise, showing two of the seeds; one whole, 

the other cut half away, bringing contained embryo into view. 3. Similar section 

of a flax-seed more magnified and divided flatwise; turned round, so that the 

stem-end (caulicle) of the embryo is below: the whole broad upper part is the 

inner face of one of the cotyledons; the minute nick at its base is the plumule. 

4. Similar section through a seed turned edgewise, showing the thickness of the 

cotyledons, and the minute plumule between them, i. e. the minute bud on the 

upper end of the caulicle. 
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11. On committing these seeds to moist and warm soil they soon sprout, 

1.e. germinate. The very short stem-part of the embryo is the first to 

grow. It lengthens, protrudes its root-end; this turns downward, if not 

already pointing in that direction, and while it is lengthening a root forms 

at its point and grows downward into the ground. ‘This’ root continues to 

grow on from its lower end, and thus insinuates itself and 

penetrates into the soil. The stem meanwhile is adding 

to its length throughout; it erects itself, and, seeking the 

light, brings the seed up out of the ground. The mate- 

rials for this growth have been supplied by the cotyledons 

or seed-leaves, still in the seed: it was the store of nour- 

ishing material they held which gave them their thickish 

shape, so unlike that of ordinary leaves. Now, relieved of 

a part of this store of food, which has formed the growth by 

which they have been raised into the air 

and light, they appropriate the remain- 

der to their own growth. In enlarging 

they open and throw off the seed-husk ; 
they expand, diverge into a horizontal 

position, turn green, and thus become 

a pair of evident leaves, the first foliage 

of a tiny plant. This seedling, although 
diminutive and most simple, possesses 

and puts into use, all the Oreans of 
VEGETATION, namely, root, stem, and 

leaves, each in its proper element, —the 

root in the soil, the stem rising out of 

it, the leaves in the light and open air 
It now draws in moisture and some 
food-materials from the soil by its root, 
conveys this through the stem into the leaves, where these materials, along 
“with other crude food which these imbibe from the air, are assimilated into 

vegetable matter, i.e. into the material for further growth. 
12. Further Growth soon proceeds to the formation of new parts, — 

downward in the production of more root, or of branches of the main root, 

upward in the development of more stem and leaves. That from which a 
stem with its leaves is continued, or a new stem (i. e. branch) originated, is 
a Bup. The most conspicuous and familiar buds are those of most shrubs 
and trees, bearing buds formed in summer or autumn, to grow the following 

Fic. 5. Early Flax seedling ; stem (caulicle), root at lower end, expanded seed- 

leaves (cotyledons) at the other: minute bud (plumule) between these. 6. Same 

later; the bud developed into second pair of leaves, with hardly any stem-part he- 

low them; then into a third pair of leaves, raised on a short joint of stem; anda 

fifth leaf also showing. 7. Same still older, with more leaves developed, but these 

singly (one after another), and with joints of stem between them. 
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spring. But every such point for new growth may equally bear the name. 
Wheu there is sucu a bud between the cotyledous in the seed or seedling 
it is called the Puumuiu. ‘This is conspicuous enough in a bean (Fig. 29.), 
where the young leaf of the new growth looks like a little plume, whence the 
name, plumule. In flax-seed this is very minute indeed, but is discernible 
with a magnifier, and in the seedling it shows itself distinctly (Fig. 5, 6, 7). 

13. As it grows it shapes itself into a second pair of leaves, which of 
course rests ou a second joint of stem, although in this instance that remains 
too short to be well seen. Upon its 

summit appears the third pair of 

leaves, soon to be raised upon its 
proper joint of stem; the next leaf is 
single, and is carried up still further 
upon its supporting joint of stem; 

and so on.+ The root, meanwhile, 

continues to grow underground, not 

joint after joint, but continuously, 
from its lower end; and commonly 

it before long multiplies itself by 
branches, which lengthen by the 
same continuous growth. But 

stems are built up by a succession 
of leaf-bearing growths, such as are 
strongly marked in a reed or corn- 
stalk, and less so in such an herb as 

Flax. The word “joint” is ambigu- 
ous: it may mean either the portion 
between successive leaves, or their 

junction, where the leaves are at- 

tached. For precision, therefore, 

the place where the leaf or leaves 
are borne is called a Nopx, and the 

naked interval between two nodes, 

an INTERNODE. 
14. In this way a simple stem 

with its garniture of leaves is de- 
veloped from the seed. But besides _ 
this direct continuation, buds may form and develop into lateral stems, that 
is, énto branches, from any node. The proper origin of branches is from 
the Axrt of a leaf, i. e. the angle between leaf and stem on the upper side ; - 
and branches may again branch, so building up the herb, shrub, or tree. 

But sooner or later,-and without long delay in an annual like Flax, instead 
of this continuance of mere vegetation, reproduction is prepared for by 

Fic. 8. Upper part of Flax-plant in blossom, 
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15. Blossoming. In Flax the flowers make their appearance at the 

end of the stem and branches. The growth, which otherwise might cor- 

tinue them farther or indefinitely, now takes the form of blossom, and is 

subservient to the production of seed. 

16. The Flower of Flax consists, first, of five small green leaves, 

crowded into a circle: this is the Canyx, or flower-cup. When its sepa- 

rate leaves are referred to they are calied Sepats, a name which distin- 

guishes them from foliage-leaves on the one hand, and from petals on the 

other. Then come five delicate and colored leaves (in the Flax, blue), which 

form the Corouta, and its leaves are Prats; then a circle of organs, in 

which all likeness to leaves is lost, consisting of slender stalks with a knop 
at summit, the Stamens; and lastly, in the centre, the rounded body, 

which becomes a pod, surmounted by five slender or stalk-like bodies. 
This, all together, is the Prstrz. The lower part of it, which is to contain the 

seeds, is the Ovary; the slender organs surmounting this are Srytzs; the 

knob borne on the apex of each style isa Stiema. Going back to the sta- 
mens, these are of two parts, viz. the stalk, called Fitament, and the body 
it bears, the AnTHER. Anthers are filled with PoLLEn, a powdery sub- 

stance made up of minute grains. 
17. The pollen shed from the anthers when they open falls upon or is 

conveyed to the stigmas; then the pollen-grains set up a kind of growth (to 
be discerned only by aid of a good microscope), which penetrates the style : 

this growth takes the form of a thread more delicate than the finest spider’s 
web, and reaches the bodies which are to become seeds (OvuLEs they are 

called until this change occurs) ; these, touched by this influence, are in- 
cited to a new growth within, which becomes an embryo. So, as the ovary 
ripens into the seed-pod or capsule (Fig. 1, etc.) containing seeds, each 

seed enclosing a rudimentary new plantlet, the round of this vegetable 
existence is completed. 

Fic. 9. Flax-flowers about natural size. 10. Section of a flower moderately 
enlarged, showing a part of the petals and stamens, all five styles, and 4 section 
of ovary with two ovules cr rudimentary seeds. 
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Section II], MORPHOLOGY OF SEEDLINGS. 

18. Having obtained a general idea of the growth and parts of a pha- 
nerogamous plant from the common Flax of the field, the seeds and seed- 
lings of other familiar plants may be taken up, and their variations from the 
assumed pattern examined. 

19. Germinating Maples are excellent to begin with, the parts being 

so much larger than in Flax that 4 common magnifying glass, although 
convenient, is hardly necessary. The only disadvantage is that fresh seeds 
are not readily to be had at all seasons. 

20. The seeds of Sugar Maple ripen at the end of summer, and germi- 
nate in early spring. The em- 
bryo fills the whole seed, in 
which it is nicely packed; and 
the nature of the parts is ob- 
vious even before growth begins. 
There is a stemlet (caulicle) and u vw 18 

a pair of long and narrow seed- 
leaves (cotyledons), doubled up and coiled, green even in the seed, and in 

germination at once unfolding into the first pair of foliage-leaves, though 
of shape quite unlike those that follow. 

21. Red Maple seeds are ripe and ready to germinate at the beginning of 
summer, and are therefore more convenient for study. The cotyledons are 
crumpled in the seed, and not easy to straighten out until they unfold them- 
selves in germination. The story of their development into the seedling is 
told by the accompanying Fig. 14-20; and that of Sugar Maple is closely 
similar. No plumule or bud appears in the embryo of these two Maples 

until the seed-leaves have nearly attained their full growth and are acting 
as foliage-leaves, and until a root is formed below. ‘There is no great store 
of nourishment in these thin cotyledons; so further growth has to wait 
until the root and seed-leaves have collected and elaborated sufficient ma- 
terial for the formation of the second internode and its pair of leaves, 
which lending their help the third pair is more promptly produced, and 
so on. 

' 92. Some change in the plan comes with the Silver or Soft White Maple. 
(Fig. 21-25). This blossoms in earliest spring, and it drops its large and 
ripened keys only a few weeks later. Its cotyledons have not at all the 
appearance of leaves; they are short and broad, and (as there is no room 
to be saved by folding) they are straight, except a small fold at the top, — 
a vestige of the habit of Maples in general. Their unusual thickness is due 

Fig. 11. Embryo of Sugar Maple, cut through lengthwise and taken out of the 

seed. 12,18. Whole embryo of same just beginning to grow; a, the stemlet or 

caulicle, which in 13 has considerably lengthened. 
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to the large store of nutritive matter they contain, and this prevents their 

developing into actual leaves. Correspondingly, their caulicle does not 

lengthen to elevate them above the surface of the soil; the growth below 

the cotyledons is nearly all of root. It is the little plumule or bud between 

17 19 20 

them which makes the upward growth, and which, being well fed by the 
cotyledons, rapidly develops the next pair of leaves and raises them upon 
along internode, and so on. The cotyledons all the while remain below, 
in the husk of the fruit and seed, and perish when they have yielded up the 
store of food which they contained. 

93. So, even in plants so much alike as Maples, there is considerable 

difference in the amount of food stored up in the cotyledons by which the 
growth is to be made; and there are corresponding differences in the ger- 

Fic. 14. One of the pair of keys or winged fruits of Red Maple; the seed-bear- 

ing portion cut open to show the seed. 15. Seed enlarged, and divided to show 

the crumpled embryo which fills it. 16. Embryo taken out and partly opened. 
17. Embryo which has unfolded in early stage of germination and begun to grow. 

18. Seedling with next joint of stem and leaves apparent; and 19 with these parts 
full-grown, and bud at apex for further growth. 20. Seedling with another joint 
of stem and pair of leaves. : 
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mination. The larger the supply to draw upon, the stronger the growth, 
and the quicker the formation of root below and of stem and leaves above. 
This deposit of food thickens the 
cotyledons, and renders them less 
and less leaf-like in proportion to 
its amount.” 

24. Examples of Embryos 

with thickened Cotyledons. 

In the Pumpkin and Squash (Fig. 

26, 27), the cotyledons are well 
supplied with nourishing matter, 
as their sweet taste demonstrates. 
Still, they are flat and not very 
thick. In germination this store 
is promptly utilized in the devel- 
opment of the caulicle to twenty or 

thirty times its length in the seed, 
and to corresponding thickness, in 
the formation of a cluster of roots 
at its lower end, and the early pro- 
duction of the incipient plumule; 
also in their own growth into effi- 
cient green leaves. The case of 

our common Bean (Phaseolus vul- 

garis, Fig. 28-30) is nearly the 
same, except that the cotyledons 
are much more gorged ; so that, although carried up into the air and light 
upon the lengthening caulicle, and there acquiring a green color, they 
never expand into useful leaves. Instead of this, they nourish into rapid 
growth the plumule, which is plainly visible in the seed, as a pair of 
incipient leaves; and —- the first actual foliage. 

25. Very similar is the*sétmination of the Beech (Fig. 31-33), except 

that the caulicle lengthens less, hardly raising the cotyledons out of the 
ground. Nothing would he gained by elevating them, as they never grow 

out into efficient leaves; but the joint of stem belonging to the plumule 
lengthens well, carrying’ up its pair of real foliage-leaves. 

26. It is nearly the same in the Bean of the Old World (Vicia Faba, 
here called Horse Bean and Windsor Bean) : the caulicle lengthens very 

little, does not undertake to elevate the heavy seed, which is left below or 

Fic. 21. Fruit (one key) of Silver Maple, Acer dasycarpum, of natural size, the 

seed-bearing portion divided to show the seed. 22. Embryo of the seed taken 

out. 23. Same opened out, to show the thick cotyledons and the little plumule 

or bud between them. 24. Germination of Silver Maple, natural size; merely the 

base of the fruit, containing the seed, isshown. 25. Embryo of same, taken out 

of the husk; upper part of growing stem cut off, for want of room. 

2 
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upon the surface of the soil, the flat but thick cotyledons remaining in it, 

and supplying food for the growth of the root below and the plumule 

above. In its near relative, the Pea (Fig. 34, 35), this use of cotyledons 

Eo, 

for storage only is most completely carried out. For they are thickened 
to the utmost, even into hemispheres; the caulicle does not lengthen at all ; 
merely sends out roots from the lower end, and develops its strong plu- 

mule from the upper, the seed remaining unmoved underground. That is, 
in technical language, the germination is Aypogeous. 3 

27. There is sufficient nourishment in the cotyledons of a pea to make 
a very considerable growth before any actual foliage is required. So it 

is the stem-portion of the plumule which is at first conspicuous and strong- 
growing. Here, as seen in Fig. 35, its lower nodes bear each a useless 

leaf-scale instead of an efficient leaf, and only the later ones bear leaves 
fitted for foliage. 

Fic. 26. Embryo of Pumpkin-seed, partly opened. 27. Young seedling of same. 

Fia. 28. Embryo of Common Bean (Phaseolus vulgaris): caulicle bent down 

over edge of cotyledons. 29. Same germinating : caulicle well lengthened and root 
beginning; thick cotyledons partly spreading; and plumule (pair of leaves) growing 

between them. 30. Same, older, with plumule developed into internode and 

pair of leaves, 



SECTION 3.] SEEDLINGS. 19 

28. This hypogeous germination is exemplified on a larger scale by the 
Oak (Fig. 36, 37) and Horse-chestnut (Fig. 38, 39); but in these the 
downward growth is wholly a stout tap-root. It is not the caulicle; for 

this lengthens hardly any. Indeed, the earliest growth which carries 
the very short caulicle out of the shell comes from the formation of foot- 
stalks to the cotyledons; above these develops the strong plumule, below 
grows the stout root. The growth is at first entirely, for a long time 

Fig. 31. A Beech-nut, cut across. 32. Beginning germination of the Beech, 

showing the plumule growing before the cotyledons have opened or the root has 

searcely formed. 33. The same, a little later, with the plumule-leaves developing, 

and elevated on a long internode. 

Fia. 34. Embryo of Pea, i. e. a pea with the coats removed; the short and 

thick caulicle presented to view. 35. Same in advanced germination: the plumule 

nas developed four or five internodes, bearing single leaves ; but the first and sec- 

ond leaves are mere scales, the third begins to serve as foliage ; the next more so. 
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mainly, at the expense of the great store of food in the cotyledons. These, 

after serving their purpose, decay and fall away. 

29. Such thick cotyledons never separate; indeed, they sometimes grow 

together by some part of their contiguous faces; so that the germination 

38 39 

seems to proceed from a solid bulb-like mass. 
This is the case in a horse-chestnut. 

30. Germinating Embryo supplied by its 

own Store of Nourishment, i.e. the store in 

the cotyledons. This is so in all the illustrations 
thus far, essentially so even in the Flax. This 

nourishment was supplied by the mother plant to 
the ovule and seed, and thence taken into the 

embryo during its growth. Such embryos, filling 
the whole seed, are comparatively large and strong, 

and vigorous in germination in proportion to the 

amount of their growth while connected with the parent plant. 

31. Germinating Embryo supplied from a Deposit outside of It- 

self. This is as common as the other mode; and it occurs in all degrees. 

37 

Fia. 36. Half of an acorn, cut lengthwise, filled by the very thick cotyledons, 

the base of which encloses the minute caulicle. 37. Oak-seedling. 

Fic. 38. Half of a horse-chestnut, similarly cut; the caulicle is curved down on 

the side of one of the thick cotyledons. 39. Horse-chestnut in germination; foot- 

stalks are formed to the cotyledons, pushing out. in their lengthening the growing 

parts. . 
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Some seeds have very little of this deposit, but a comparatively large em- 
bryo, with its parts more or less developed and recognizable. In others’ 
this deposit forms the main bulk of the seed, and the embryo is small or 
minute, and comparatively rudimentary. The following illustrations exem- 
plify these various grades. When an embryo ina seed is thus surrounded 
by a white substance, it was natural to liken the latter to the white of an 
egg, and the embryo or germ to the yolk. So the matter around or by 
the side of the embryo was called the Albumen, 

i.e. the white of the seed. The analogy is not 
very good; and to avoid ambiguity some botan- 
ists call it the Enposperm. As that means in 
English merely the inwards of a seed, the new 
name is little better than the old one ; and, since 

we do uot change names in botany except 

when it cannot be avoided, this name of albu- 

men is generally kept up. A seed with such a 
deposit is wlbuminous, one with none is exal- 

buminous. 

32. The Arpumen forms the main bulk of 
the seed in wheat, maize, rice, buckwheat, and 

the like. It is the floury part of the seed. 
Also of the cocoa-nut, of coffee (where it is dense 

and hard), etc.; while in peas, beans, almonds, 

and in most edible nuts, the store of food, al- 

though essentially the same in nature and in 

use, is in the embryo itself, and therefore is not 

counted as anything to be separately named. 
In both forms this concentrated food for the , 

germinating plant is food also for man and for gy 43 
animals. 

33. For an albuminous seed with a well-developed embryo, the com- 
mon Morning Glory (Ipomea purpurea, Fig. 40-43) is a convenient exam- 
ple, being easy and prompt to grow, and having all the parts well apparent. 
The seeds (duly soaked for examination) and the germination should be 
compared with those of Sugar and Red Maple (19-21). The only essen- 
tial difference is that here the embryo is surrounded by and crumpled up in 
the albumen. This substance, which is pulpy or mucilaginous in fresh 
and young seeds, hardens as the seed ripens, but becomes again pulpy in 

_ germination; and, as it liquifies, the thin cotyledons absorb it by their 

Fig. 40. Seed of Morning Glory divided, moderately magnified; shows a longi- 

tudinal section through the centre of the embryo as it lies crumpled in the albu- 

men. 41, Embryo taken out whole and unfolded; the broad and very thin 

cotyledons notched at summit; the caulicle below. 42, Early state of germina- 

tion. 43. Same, more advanced; caulicle or primary stem, cotyledons or seed- 
leaves, and below, the root, well developed. 
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whole surface. It supplements the nutritive matter contained in the 

embryo. Both together form no large store, but sufficient for establishing 
the seedling, with tiny root, stem, and pair of leaves for initiating its 
independent growth; which in due time proceeds as in Fig. 44, 45. 

34. Smaller embryos, iess devéloped in the seed, are more dependent 
upon the extraneous supply of food. The figures 46-53 illustrate four 

grades in this respect. The smallest, that of the Peony, is still large enough 
to be seen with a hand magnifying glass, and even its cotyledons may be 
discerned by the aid of a simple stage microscope. 

35. The broad cotyledons of Mirabilis, or Four-o’clock (Fig. 52, 53), 

with the slender caulicle almost encircle and enclose the floury albumen, 
instead of being enclosed in it, as in the other illustrations. Evidently 
here the germinating embryo is principally fed by one of the leaf-like coty- 
ledons, the other being out of contact with the supply. In the embryo of 
Abronia (Fig. 54,55), a near relative of Mirabilis, there is a singular 
modification; one cotyledon is almost wanting, being reduced to a rudi- 

ment, leaving it for the other to do the work. This leads to the question 

of the 

36. Number of Cotyledons. In all the preceding illustrations, the 

embryo, however different in shape and degree of development, is evidently 

Fic. 44. Seedling of Morning Glory more advanced (root cut away); cotyledons 

well developed into foliage-leaves: succeeding internode and leaf well developed, 

and the next forming. 45. Seedling more advanced; reduced to much below 
natural size. 
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constructed upon one and the same.plan, namely, that of two leaves on a 
caulicle or initial stem, —a plan which is obvious even when one cotyledon 

becomes very much smaller than the other, as in the rare instance of Abro- 

nia (Fig. 54, 55). In other words, the embryos so far examined are all 
37. Dicotyledonous, that is, two-cotyledoned. Plants which are thus 

similar in the plan of the embryo agree likewise in the general structure of 

46 48 60 62 

their stems, leaves, and blossoms; and thus form a class, named from their 

embryo DicoryLEDONEs, or itl English, DicoryLeponovus Piants. So long 

a name being inconvenient, it may be shortened into Dicoryzs. 
38. Polycotyledonous is a name employed for the less usual case in 

which there are more than two cotyledons. The Pine is the most familiar 
case. This occurs in all Pines, the number of cotyledons varying from three 
to twelve; in Fig. 56, 57 they are six. Note that they are all on the same 

level, that is, belong to the same node, so as to form a circle or whorl at the 

summit of the caulicle. When there are only three cotyledons, they divide 
the space equally, are one third of the circle apart. When only two they 
are 180° apart, that is, are opposite. 

89. The case of three or more cotyledons; which is constant in Pines 
and in some of their relatives (but uot in all of them), is occasional among 

Dicotyls. And the polycotyledonous is only a variation of the dicotyledonous 
type, —a difference in the number of leaves in the whorl; fora pair is a 
whorl reduced to two members. Some suppose that there are really only 

Fic. 46. Section of a seed of a Peony, showing a very small embryo in the 

albumen, near one end. 47. This embryo detached, and more magnified. 

Fia. 48. Section of a seed of Barberry, showing the straight embryo in the 

middle of the albumen. 49. Its embryo detached. 
Fie. 50. Section of a Potato-seed, showing the embryo coiled in the albumen. 

51. Its embryo detached. 
Fic, 52. Section of the seed of Mirabilis or Four-o’clock, showing the embryo 

coiled round the outside of the albumen. 53. Embryo detached; showing the very 

broad and leaf-like cotyledons, applied face to face, and the pair incurved. 

Fic. 54, Embryo of Abronia umbellata; one of the cotyledons very small. 

55. Same straightened out. 
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two cotyledons even in a Pine-embryo, but these divided or split up con- 

genitally so as to imitate a greater number. But as leaves are often in 

whorls on ordinary stems, they may be so at the very beginning. 

40. Monocotyledonous (meaning with 

single cotyledon) is the name of the one-coty- 

ledoned sort of embryo. This goes along /f 

with peculiarities in stem, leaves, and flowers ; t 

which all together associate such plants into 
a great class, called MonocoryLsDonous 
Puants, or, for shortness, Monocoryzs. It 53 

means merely that the leaves are alternate 
from the very first. 

41. In Iris (Fig. 58, 59) the embryo in 
the seed is a small cylinder at one end of the 
mass of the albumen, with no apparent dis- 

tinction of parts. The end which almost 
touches the seed-coat is caulicle; the other 

end belongs to the solitary cotyledon. In 

germination the whole lengthens (but mainly the 
cotyledon) only enough to push the proximate 

end fairly out of the seed: from this end the root 
is formed; and from a little higher the plumule 
later emerges. It would appear, therefore, that 

the cotyledon answers to a minute leaf rolled up, 
and that a chink through which the plumule 
grows out is a part of the inrolled edges. The 
embryo of Indian Corn shows these parts on a 
larger scale and in a more open state (Fig. 66- 
68). There, in the seed, the cotyledon remains, 

imbibing nourishment from the softened albu- 
men, and transmitting it to the growing root 

below and new-forming leaves above. 
42. The general plan is the same in the Onion (Fig. 60-65), but with 

a striking difference. The embryo is long, and coiled in the albumen of the 
seed. To ordinary examination it shows no distinction of parts: But 
germination plainly shows that all except the lower end of it is cotyledon. 
For after it has lengthened into a long thread, the chink from which the 

56 57 

6L 69 

Fic. 56. Section of a Pine-seed, showing its polycotyledonous embryo in the 

centre of the albumen; moderately magnified. 57. Seedling of same, showing the 

freshly expanded six cotyledons in a whorl, and the plumule just appearing. 
Fig. 58. Section of a seed of the Iris, or Flower-de-Luce, enlarged, showing its 

small embryo in the albumen, near the bottom. 59. A germinating seedling of the 

same, its plumule developed into the first four leaves (alternate), the first. one 

rudimentary; the cotyledon remains in the seed. 

Fic. 60. Section of an Onion-seed, showing the slender and coiled embryo in the 
albumen: mogerately magnified. 61. Seed of same in early germination. 
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plumule in time emerges is seen at the base, or near it; so the caulicle is 

62 63 64 65 

extremely short, and does not elongate, 

but sends out from its base a simple 1 
root, and afterwards others in a cluster. 

Not only does the cotyledon lengthen 
enormously in the seedling, but (un- 
like that of Iris, Indian Corn, and all 

Fia. 62. Germinating Onion, more advanced ; the chink at base of cotyledon 

opening for the protrusion of the plumule, consisting of a thread-shaped leaf. 

63. Section of base of Fig. 62, showing plumule enclosed. 64. Section of same 

later; plumule emerging. 65. Later stage of 62; upper part cut off. 66. A grain 

of Indian Corn, flatwise, cut away a Little, so as to show the embryo, lying on the 

albumen, which makes the principal bulk of thé seed. 67. A grain cut through the 

middle in the opposite direction, dividing the embryo through its thick cotyle- 

don and its plumule, the latter consisting of two leaves, one enclosing the other. 

68. The embryo, taken out whole: the thick mass is the cotyledon; the narrow 

body partly enclosed by it is the plumule; the little projection at its base is the 

very short radicle enclosed in the sheathing base of the first leaf of the plumule. 

Fig. 69. Grain of Indian Corn in germination; the ascending sprout is the first 

leaf of the plumule, enclosing the younger leaves within; at its base the primary 

root has broken through. 70. The same, advanced; the second and third leaves 

developing, while the sheathing first leaf does not further develop. 
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the cereal grains) it raises the comparatively light seed into the air, the 

tip still remaining in the seed and feeding upon the albumen. When 

this food is exhausted and the seedling is well es- 

" tablished in the soil, the upper end decays and the 
emptied husk of the seed fas away. 

< 43, In Maize or In- 
dian Corn (Fig. 66-70), 

the embryo is more de- 

veloped in the seed, and 
its parts can be made out. 
It lies against the starchy 

albumen, but is not 

enclosed therein. The 
larger part of it is the 
cotyledon, thickish, its 

edges involute, and its 
back in contact with the 
albumen; partly enclosed 

_ by it is the well-devel- 
\\ oped plumule or bud 

which is to grow. For 

the cotyledon remains in 
the seed to fulfil its office 
of imbibing nourishment 
from the softened albu- 
men, which it conveys to 

the growing sprout; the 
part of this sprout which is visible is the first leaf of the plumule rolled up 
into a sheath and enclosing the rudiments of the succeeding leaves, at the 
base enclosing even the minute caulicle. In germination the first leaf of 
the plumule develops only as a sort of sheath, protecting the tender parts 

within; the second and the third form the first foliage. The caulicle never 
lengthens: the first root, which is formed at its lower end, or from any 
part of it, has to break through the enclosing sheath ; and succeeding roots 
soon spring from all or any of the nodes of the plumule. 

44. Simple-stemmed Plants are thus built up, by the continuous pro- 

duction of one leaf-bearing portion of stem from the summit of the preced- 
ing one, beginning with the initial stem (or caulicle) in the embryo. Some 
Dicotyls and many Monocotyls develop only in this single line of growth (as 
to parts above ground) until the flowering state is approached. For some 
examples, see Cycas (Fig. 71, front, at the left); a tall Yucca or Spanish 
Bayonet, and two Cocoa-nut Palms behind ; at the right, a group of Sugar- 
canes, and a Banana behind. 

a 

Fic. 71. Simple-stemmed vegetation. 
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Section IV. GROWTH FROM BUDS: BRANCHING. 

45. Most plants increase the amount of their vegetation by branching, 
that is, by producing lateral shoots. 

46. Roots branch from any part and usually without definite order. 

Stems normally give rise to branches only at definite points, namely, at the 
nodes, and there only from the axils of leaves, 

47, Buds (Fig. 72, 73). Every incipient shoot is a Bud (12). A 
stem continues its growth by its terminal bud; it branches by the forma- 
tion and development of dateral éuds. As normal lateral buds occupy the 
axils of leaves, they are called aail/ary buds. As leaves are symmetrically 
arranged on the stem, the buds in their axils and the branches into which 

axillary buds grow partake of this symmetry. 
The most conspicuous buds are the scaly winter- 

buds of most shrubs and trees of temperate and 
cold climates; but the name belongs as well to 
the forming shoot or branch of any herb. 

48. The Terminal Bud, in the most general 

sense, may be said to exist in the embryo, —as 

cotyledons, or the cotyledons and plumule, — and 

to crown each successive growth of the simple 
stem so long as the summit is capable of growth. 

The whole ascending growth of the Palm, Cy- 

cas, and the like (such as in Fig. 71) is from 
a terminal bud. Branches, being repetitions of 

the main stem aud growing in the same way, 

are also lengthened by terminal buds. Those of 
Horse-chestuut, Hickory, Maples, aud such trees, 

being the resting buds of winter, are couspicu- 
ous by their protective covering of scales. 

These bud-scales, as will hereafter be shown, 

are themselves.a kind of leaves. 
49. Axillary Buds were formed on these 

annual shoots carly in the summer. Occasion- 
ally they grow the same season into branches; at least, some of them are 
pretty sure to do so whenever the growing terminal bud at the end of the 
shoot is injured or destroyed. Otherwise they may lie dormant until the 
following spring. In many trees or shrubs these axillary buds do not 
show themselves until spring; but if searched for, they may be detected, 
though of small size, hidden under the bark. Sometimes, although early 

Fig. 72. Shoot of Horse-chestnut, of one year’s growth, taken in autumn after the 

leaves have fallen; showing the large terminal bud and smaller axillayy buds. 

Fig. 73. Similar shoot of Shagbark Hickory, Carya alba. 
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formed, they are concealed all summer long under the base of the leaf-stalk, 

which is then hollowed out into a sort of inverted cup, like a candle- 

extinguisher, to cover them; as in the Locust, the Yellow-wood, or more 

strikingly in the Button-wood or Plane-tree (Fig. 74). 

50. The deaf-scars, so conspicuous in Fig. 72, 78, under each axillary 
bud, mark the place where the stalk of the subtending leaf was attached 
until it fell in autumn. 

51. Sealy Buds, which are well represented in Fig. 72, 73, commonly 

belong to trees and shrubs of countries in which growth is suspended dur- 

ing winter. The scaly coverings protect the tender young parts beneath, 
not so much by keeping out the cold, which of course would penetrate the 
bud in time, as by shielding the interior from the effects of sudden changes. 
There are all gradations between these and 

52. Naked Buds, in which these scales are inconspicuous or wanting, 
as in most herbs, at least above ground, and most tropical trees and shrubs. 

But nearly related plants of the same climate may differ widely in this re- 

spect. Rhododendrons have strong and scaly winter-buds; while in Kalmia 
they are naked. One species of Viburnum, the Hobble-bush, has com- 
pletely naked buds, what would be a pair of scales developing into the first 
leaves in spring; while another (the Snowhall) has conspicuous scaly buds. 

53. Vigor of Vegetation from strong buds. Marge and strong buds, 

like those of the Horse-chestnut, Hickory, and the like, contain several 

leaves, or pairs of leaves, ready formed, folded and packed away in small 

compass, just as the seed-leaves of a strong embryo are packed away in the 
seed: they may even contain all the blossoms of the ensuing season, plainly 
visible as small buds. And the stems upon which these buds rest are filled 

with abundant nourishment, which was deposited the summer before in the 

Fic. 74. An axillary bud, concealed under the hollowed base of the leafstalk, 
in Buttonwood or Plane-tree. 
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wood or in the bark. Under the surface of the soil, or on it covered with 

the fallen leaves of autumn, similar strong buds of our perennial herbs may 
be found; while beneath are thick roots, rootstocks, or tubers, charged 

with a great store of nourishment for their use. This explains how it is that 
vegetation from such buds shoots forth so vigorously in the spring of the 
year, and clothes the bare and lately frozen surface of the soil, as well as 

the naked boughs of trees, very promptly with a covering of fresh green, 

and often with brilliant blossoms. Everything was prepared, and even 
formed, beforehand: the short joints-of stem in the bud have only to 
lengthen, and to separate the leaves from each other so that they may un- 
fold and grow. Only a small part of the vegetation of the season comes 
directly from the seed, and none of the earliest vernal vegetation. This is 
all from buds which have lived through the winter. 

54. The Arrangement of Branches, being that of axillary buds, answers 
to that of the leaves. Now leaves principally are cither opposite or alternate. 

Leaves are opposite when there are two from the same joint of stem, as in 

Maples (Fig. 20), the two being on opposite sides of the stem; and so the 

axillary buds and branches are opposite, as in Fig.:75. Leaves are alter- 

nate when there is only one from each joint of stem, as in the Oak, Lime- 
tree, Poplar, Button-wood (Fig. 74), Morning-Glory (Fig. 45, — not 

counting the seed-leaves, which of course are opposite, there being a pair 
of them); also in Indian Corn (Fig. 70), and Iris (Fig. 59). Consequently 

the axillary buds are also alternate, as in Hickory (Fig. 73); and the 

branches they form alternate, — making a different kind of spray from the 

other mode, one branch shooting on one side of the stem and the next 

on some other. For in the alternate arrangement no leaf is on the same 

side of the stem as the one next above or next below it. 

55. But the symmetry of branches (unlike that of the leaves) is rarely 

complete. This is due to several causes, and most commonly to the 

56. Non-development of buds, It never happens that all the buds 

grow. If they did, there might be as many branches in any year as there 

were Icaves the year before. And of those which do begin to grow, a 

arge portion perish, sooner or later, for want of nourishment, or for want 

of light, or because those which first begin to grow have an advantage, 

‘which they are apt to keep, taking to themselves the nourishment of the 

stem, and starving the weaker buds. In the Horse-chestnut (Fig. 72), 

Hickory (Fig. 73), Magnolia, and most other trees with large scaly buds, 

the terminal bud is the strongest, and has the advantage in growth; and 

next in strength are the upper axillary buds: while the former continues 

the shoot of the last year, some of the latter give rise to branches, and 

the rest fail to grow. In the Lilac also (Fig. 75), the uppermost axillary 

buds are stronger than the lower; but the terminal bud rarely appears at 

all; in its place the uppermost pair of axillary buds grow, and so each 

stem branches every year into two,— making a repeatedly two-forked 

ramification, as in Fig. 76. 
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57. Latent Buds. Axillary buds that do not grow at the proper season, 

and especially those which make no appearance externally, may long remain 

latent, and at length upon a favorable occasion start into growth, so form- 

ing branches apparently out of place 

as they are out of time. The new 
shoots seen springing directly out 

of large stems may sometimes orig- 

inate from such latent buds, which 

have preserved their life for years. 
" But commonly these arise from 

58. Adventitious Buds. These 

are buds which certain shrubs and 
trees produce anywhere on the sur- 

face of the wood, especially where 
it has been injured. They give rise 
to the slender twigs which often 

feather the sides of great branches 
of our American Elms. They some- 
times form on the root, which natu- 

rally is destitute of buds; they are 
even found upon some leaves ; and 
they are sure to appear on the 
trunks and roots of Willows, Pop- 
lars, and Chestnuts, when these are 

wounded or mutilated. Indeed 
Osier-Willows are pollarded, or cut 

16 76 off, from time to time, by the culti- 

vator, for the purpose of produc- 

ing a crop of slender adventitious twigs, suitable for basket-work. Such 

branches, being altogether irregular, of course interfere with the natural 

symmetry of the tree. Another cause of 

irregularity, in certain trees and shrubs, 
is the formation of what are called 

59. Accessory or Supernumerary ie 

Buds. There are cases where two, three, 

or more buds spring from the axil of a 
leaf, instead of the single one which is or- 
dinarily found there. Sometimes they are 

placed one over the other, as in the Aris- 

tolochia or Pipe-Vine, and in the Tartarean Honeysuckle (Fig. 77); also 

in the Honey-Locust, and in the Walnut and Butternut (Fig. 78), where 

TT 

Fie. 75. Shoot of Lilac, with winter buds; the two uppermost axillary ones 

strong; the terminal not developed. 76. Forking ramification of Lilac; reduced 
in size. : 

Fria, 77. Tartarean Honeysuckle, with three accessory buds in each axil. 
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the upper supernumerary bud is a good way out of the axil and above the 
others, And this is here stronger than the others, and grows into a 
branch which is considerably out of the axil, while the lower and smaller 
ones commonly do not grow at all. In other cases 
three buds stand side by side in the axil, as in the 

Hawthorn, and the Red Maple (Fig. 79.) If these 
were all to grow into branches, they would stifle each 
other. But some of them are commonly flower-buds : 
in the Red Maple, only the middle one is a leaf-bud, 

and it does not grow until after those on each side of 
it have expanded the blossoms they contain. 

60. Sorts of Buds. It may be useful to enumerate 

the kinds of buds which have been described or men- 
tioned. They are 

Terminal, when they occupy the summit of (or ter- 
minate) a stem, 

Lateral, when they are borne on the side of a stem; 

of which the regular kind is the 
Axillary, situated in the axil of a leaf. These are 

Accessory or Supernumerary, when they are in 

addition to the normal solitary bud; and these are 
Collateral, wheu side by side; Superposed, when one 

above another; 

Lztra-azillary, when they appear above the axil, as 
some do when superposed, and as cccasionally is the 
case when single. 

Naked buds ; those which have no protecting scales. 
Sealy buds; those which have protecting scales, 

which are altered leaves or bases of leaves. 
Leaf-buds, contain or give rise to leaves, and develop into a leafy shoot. 
Flower-buds, contain or consist of blossoms, and no leaves. 

Mixed buds, contain both leaves and blossoms. 

61. Definite annual Growth from winter buds is marked in most of 
the shoots from strong buds, such as those of the Horse-chestnut and 
Hickory (Fig. 72, 73). Such a bud generally contains, already formed in 
miniature, all or a great part of the leaves and joints of stem it is to pro- 
duce, makes its whole growth in length in the course of a few,weeks, or 
sometimes even in a few days, and thea forms and ripens its buds for the 
next year’s similar growth. 

62. Indefinite annual Growth, on the other hand, is well marked in 

such trees or shrubs as the Honcy-Locust, Sumac, and in sterile shoots of 

Fia. 78. Butternut hranch, with accessory buds, the uppermost above the axil. 

Fig. 79. Red-Maple branch, with accessory buds placed side by side. The an- 

nular lines toward the base in this and in Fig. 72 are scars of the bud-scales, and 

indicate the place of the winter-bud of the preceding year. 
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the Rose, Blackberry, and Raspberry. That is, these shoots are apt to 

grow all summer long, until stopped by the frosts of autumn or some other 

cause. Consequently they form and ripen no terminal bud protected by 

scales, and the upper axillary buds are produced so late in the season that 

they have no time to mature, nor has their wood time to solidify and ripen. 

Such stems therefore commonly die back from the top in winter, or at 

least all their upper buds are small and feeble; so the growth of the suc- 

ceeding year takes place mainly from the lower axillary buds, which are 

more mature. 
63. Deliquescent and Excurrent Growth. In the former case, and 

wherever axillary buds take the lead, there is, of course, no single main 

stem, continued year after year in a direct line, but the trunk is soon lost 

in the branches. Trees so formed commonly have rounded or spreading 
tops. Of such trees with deliquescent stems, —that is, with the trunk 

dissolved, as it were, into the successively divided branches, —the common 

American Elm (Fig. 80) is a good illustration. : 

64. On the other hand, the main stem of Firs and Spruces, unless de- 

stroyed by some injury, is carried on in a direct line throughout the whole 
growth of the tree, by the development year after year of a terminal bud : 
this forms a single, uninterrupted shaft, — an exeurrent trunk, which can- 

not be confounded with the branches that proceed from it. Of such spiry 
or spire-shaped trees, the Firs or Spruces are characteristic and familiar 

examples There are all gradations between the two modes. 

Fig. 80. An American Elm, with Spruce-trees, and on the left Arbor Vita, 
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Section V. ROOTS. 

65. It is a property of stems to produce roots. Stems do not spring 
from roots in ordinary cases, as is generally thought, but roots from stems. 
When perennial herbs arisc from the ground, as they do at spring-time, 
they rise from subterranean stews. 

66. The Primary Root is a downward growth from the root-end of 
the caulicle, that is, of the iuitial stem of the embryo (Fig. 5-7, 81). It 

it goes on to grow it makes a maiz or tap-root, as in Vig. 37, etc. Some 
plants keep this main root throughout 

their whole life, and send off only 
sinall side branches ; as in the Carrot 

aud Radish: and in various trees, like 

the Oak, it takes the lead of the 

side-branches for several years, unless 
accidentally injured, as a strong tap- 

root. But commonly the main root 
divides off very soon, and is lost in the 

branches. Multiple primary roots now 

and then occur, as in the seedling of 

Pumpkin (Fig. 27), where a cluster 

is formed even at. the first, from the 

root-end of the caulicle. 
67. Secondary Roots are those 

which arise from other parts of the 
stem. Avy part of the stem may 

produce them, but they most readily come from the nodes. As a general 
rule they naturally spring, or may be made to spring, from almost any 
young stem, when placed in favorable circumstances, —that is, when 

placed in the soil, or otherwise supplied with moisture and screened from 
the light. For the special tendency of the root is to avoid the light, seek 
moisture, and therefore to bury itself in the soil. Propagation by division, 
which is so common and so very important in cultivation, depends upon 

the proclivity of stems to strike root. Stems or branches which remain 
under ground give out roots as freely as roots themselves give off branches. 
Stems which creep on the ground most commonly root at the joints; so 

will most branches when bent to the ground, as in propagation by dayer- 

ing ; and propagation by cuttings cqually depends upon the tendency of the 

cut end of a shoot to produce roots. Thus, a piece of a plant which has 

stem and leaves, either developed or in the bud, may be made to produce 
roots, and so become an independent plant. 

Fig, 81. Seedling Maple, of the natural size; the root well supplied with root-hairs, 

here large enough to be seen by the naked eye. 82. Lower end of this root,magni- 

fied, the root seen just as root-hairs are beginning to form a little behind the tip. 

3 

. 
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68. Contrast between Stem and Root. Stems are ascending axes; 

roots are descending axes. Stems grow by the successive development of 
internodes (13), one after another, each leaf-bearing 

at its summit (or node); so that it is of the essen- 

tial nature of a stem to bear leaves. Roots bear no 

leaves, are not distinguishable into nodes and inter- 

nodes, but grow on continuously from the lower 

end. They commonly branch freely, but not from 

any fixed points nor in definite order. 
69. Although roots 

_ generally do uot give 

\ rise to stems, and there- 

fore do not propagate 

the plant, exceptions are 

2 not uncommon. For as 

stems may produce ad- 
ventitious buds, so also 

may roots. The roots of 

the Sweet Potato among 

herbs, and of the Osage 
Orange among trees 

freely produce adventi- 

tious buds, developing 

into leafy shouts; aud 

so these plants are 

propagated by root-cut- 
tings. But most growths 

of subterranean origin 
which pass for roots are forms of stems, the common Potato for example. 

70. Roots of ordinary kinds and uses may be roughly classed into jibrous 

and fleshy. 
71. Fibrous Roots, such as those of Indian Corn (Fig. 70), of most 

annuals, and of many perennials, serve only for absorption: these are 
slender or thread-like. Fine roots of this kind, and the fine branches which 

most roots send out are called Roorzets. 
72. The whole surface of a root absorbs moisture from the soil while fresh 

and new; and the newer roots and rootlets are, the more freely do they im- 

bibe. Accordingly, as long as the plant grows above ground, and expands 
fresh foliage, from which moisture largely escapes into the air, so long it 

continues to extend and multiply its roots in the soil beneath, renewing and 

increasing the fresh surface for absorbing moisture, in proportion to the 
demand from above. And when growth ceases above ground, and the 

leaves die and fall, or no longer act, then the roots generally stop growing, 

85 

Fia. 83-85. Forms of tap-root. 
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and their soft and tender tips harden. From this period, therefore, until 
growth begins anew the next spring, is the best time for transplanting ; 
especially for trees and shrubs. 

73. The absorbing surface of young roots is much increased by the for- 
mation, near their tips, of Roor-warrs (Fig. 81, 82), which are delicate 

tubular outgrowths from the surface, through the delicate walls of which 
moisture is promptly imbibed. 

74. Fleshy Roots are those in which the root becomes a storehouse of 

nourishment. Typical roots of this kind are those of such biennials as the 

turnip and carrot; in which the food created in the first season’s vege- 
tation is accumulated, to be expended the next season in a vigorous growth 
and a rapid development of flowers, fruit, and seed. By the time the seed 

is matured the exhausted root dies, and with it the whole plant. 

75. Fleshy roots may be single or multiple. The single root of the 

commoner: biennials is the primary root, or tap-root, which begins to 
thicken in the seedling. Names are given to its shapes, such as 

Conical, when it thickens most at the crown, or where it joins the stem, 

and tapers regularly downwards to a point, as in the Parsnip and Carrot 

(Big. 84) ; 
Turnip-shaped or napiform, when. greatly thickened above, but abruptly 

becoming slender below; as the Turnip (Fig. 83); and 

Fic. 86. Sweet-Potato plant forming thickened roots. Some in the middle are 

just beginning to thicken; one at the left has grown more; one at the right is still 

larger. 

Fic. 87. Fascicled fusiform roots of a Dahlia: a, w, buds on base of stem. 
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Spindle-shaped, or Fusiform, when thickest in the middle and tapering te 

both ends; as the common Radish (Fig. 85). 
76. These examples are of primary roots. It will be seen that turnips, 

carrots, and the like, are not pure root throughout ; for the caulicle, from 

the lower end of which the root grew, partakes of the thickening, perhaps 

also some joints of stem above: so the bud-bearing and growing top is 

stom. 
77. A fine example of secondary roots (67), some of which remain fibrous 

for absorption, while a few thicken and store up food for the next season’s 

growth, is furnished by the Sweet Potato (Fig. 86). As stated above, 

these ave used for propagation by cuttings; for any part will produce ad- 

yeutitious buds and shoots. The Dahlia produces fuscicled (i. c. clustered) 

fusiform roots of the same kind, at the base of the stem (lig. 87): but 

these, like most roots, do not produce adventitious buds. The buds by 

which Dallias are propagated belong to the surviving base of the stem 

above. 

78. Anomalous Roots, as they may be ealled, are those which subserve 

other uses than absorption, food-storing, and fixing the plant to the soil. 

Aerial Roots, i. e. those that strike from stems in the open air, are 

common in moist and warm 

climates, as in the Mangrove 

which reaches the coast of 
Florida, the Banyan, and, less 

strikingly, in some herbace- 

ous plants, such as Sugar \& 
Cane, and even in Indian SX 

Corn. Such roots reach the 

ground at length, or tend to 
do so. 

Aerial Rootlets are abun- BENS 

dautly produced by many 4 iN RS Ay 

i WM itay 
yy) Hi) 

climbing plants, such as the « AN\ 
Ivy, Poison Ivy, Trumpet Bayes x 
Creeper, etc., springing from EURRS : 
the side of stems, which they Sg ) 0 

fasten to trunks of trees, ‘4 , O 

walls, or other supports. 

These are used by the plant f 
for climbing. | a ee 

79. Epiphytes, or Air- we 
Plants (Tig. 88), are called by the former name because commonly growing 

Fic. 88. Epiphytes of Florida and Georgia, viz., Epidendrum conopseum, a 

small Orchid, and Tillandsia usncoides, the so-called Long Moss or Black Moss, 
which is no inoss, but a flowering plant, also 7. recurvata ; on a bough of Live Oak. 
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upon the trunks or limbs of other plants; by the latter because, having no 
connection with the soil, they must derive their sustenance from the air 

only. They have aerial roots, which do not reach the ground, but are used 

to fix the plant to the surface upon which the plant grows: they also take 
a part in absorbing moisture from the air. 

80. Parasitic Plants, of which there are various kinds, strike their 

roots, or what answer to roots, into the tissue of foster plauts, or form at- 

tachments with their surface, so as to prey upon their juices. Of this sort 
is the Mistletoe, the seed of which germinates on the bough where it 
falls or is left by birds; and the forming root penetrates the bark and en- 
grafts itself into the wood, to which it becomes united as firmly as a natural 
branch to its parent stem; aud indeed the parasite lives just as if it were 
a branch of the trec it grows and feeds on. A most common parasitic herb 

is the Dodder; which abounds in low grounds in summer, and coils its 
long and slender, leafless, yellowish stems — resembling tangled threads of 
yarn — round and round the stalks of other plants; wherever they touch 
piercing the bark with minute and very short rootlets in the form of 
suckers, which draw out the nourishing juices of the plants laid hold of. 

Other parasitic plants, like the Beech-drops and Pine-sap, fasten their roots 

under ground upon the roots of neighboring plants, and rob them of their 

juices, 
81. Some plants are partly parasitic; while most of their roots act in 

the ordinary way, others make suckers at their tips which grow fast to the 

roots of other plants and rob them of nourishment. Some of our species of 
Gerardia do this (Fig. 89). 

82. There are phanerogamous plants, like Monotropa or Indian Pipe, 
the roots of which feed mainly on decaying vegetable matter in the soil. 
These are Sarropuytss, and they imitate Mushrooms and other Fungi in 
their mode of life. 

83. Duration of Roots, ete. Roots are said to be either annual, bien- 

nial, or perennial. As respects the first and second, these terms may be 

applied either to the root or to the plant. 
84. Annuals, as the name denotes, live for only one year, generally for 

Fra. 89. Roots of Yellow Gerardia, some attached to and feeding on the root of 

a Blueberry- bush. 
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only a part of the year. They are of course herbs; they spring from the 

seed, blossom, mature their fruit and seed, and then die, root and all. Anu- 

nuals of our temperate climates with severe winters start from the seed in 

spring, and perish at or before autumn. Where the winter is a moist and 
growing season and the summer is dry, winter annuals prevail; their seeds 
germinate under autumn or winter rains, grow more or less during winter, 
blossom, fructify, and perish in the following spring or summer. Annuals 

are fibrous-rooted. 
85. Biennials, of which the Turnip, Beet, and Carrot are familiar ex- 

amples, grow the first season without blossoming, usually thicken their 
roots, laying up in them a stock of nourishment, are quiescent during the 

winter, bnt shoot vigorously, blossom, and seed the next spring or summer, 

mainly at the expense of the food stored up, and then die completely. 

Annuals and biennials flower only once; hence they have been called 

Monocarpic (that is, once-fruiting) plants. 

86. Perennials live and blossom year after year. A perennial herb, in 
a temperate or cooler climate, usually dies down to the ground at the end 

of the season’s growth. But subterranean portions of stem, charged with 

buds, survive to renew the development. Shrubs and trees are of course 

perennial; even the stems and branches above ground live on and grow 
year after year, 

87. There are all gradations between annuals and biennials, and between 

these and perennials, as also between herbs and shrubs; and the distinc- 

tion between shrubs and trees is quite arbitrary. There are perennial herbs 

and even shrubs of warm climates which are annuals when raised in a cli- 
mate which has a winter, — being destroyed by frost. The Castor-oil plant 

is an example. There are perennial herbs of which only small portions 
survive, as off-shoots, or, in the Potato, as tubers, etc. 

Section VI. STEMS. 

88. The Stem is the axis of the plant, the part which bears all the 

other organs. Branches are secondary stems, that is, stems growing out of 

stems. The stem at the very beginning produces roots, in most plants a 
single root from the base of the embryo-stem, or caulicle. As this root 
becomes a descending axis, so the stem, which grows in the opposite direc- 

tion is called the ascending axis. Rising out of the soil, the stem bears 

leaves; and leaf-bearing is the particular characteristic of the stem. But 

there are forms of stems that remain underground, or make a part of their 

growth there. These do not bear leaves, in the common sense; yet they 
bear rudiments of leaves, or what answers to leaves, although not in the 

form of foliage. The so-called stemless or acaulescent plants are those 
which bear no obvious stem (caulis) above ground, but only flower-stalks, 
and the like. 
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89. Stems above ground, through differences in durat. sn, texture, and 
size, form herbs, shrubs, trees, etc., or in other terms are 

Herbaceous, dying down to the ground every year, or after blossoming. 
Suffrutescent, slightly woody below, there surviving from year to year. 
Suffruticose or Frutescent, when low stems are decidedly woody below, 

but herbaceous above. 

Fruticose or Shrubby, woody, living from year to year, and of considerable 
size, — not, however, more than three or four times the height of a man. 

Arborescent, when tree-like in appearance or mode of growth, or ap» 
proaching a tree in size. 

Arboreous, when forming a proper tree-trunk. 
90. As to direction taken in growing, stems may, instead of growing 

upright or erect, be - 
Diffuse, that is, loosely spreading in all directions. 
Declined, when turned or bending over to one side. 

Decumbent, reclining on the ground, as if too weak to stand. 
Assurgent or Ascending, rising obliquely upwards. 
Procumbent or Prostrate, lying flat on the ground from the first. 
Creeping or Repent, prostrate on or just beneath the ground, and striking 

root, as does the White Clover, the Partridge-berry, etc. 

Climbing or Scandent, ascending by clinging to other objects for support, 

whether by fexdrils, as do the Pea, Grape-Vine, and Passion-flower and 

Virginia Creeper (Fig. 92, 93); by their twisting leaf-stalks, as the Virgin’s 

Bower; or by rootlets, like the Ivy, Poison Ivy, and Trumpet Creeper. 

Twining or Voludble, when coiling spirally around other stems or 

supports; like the Morning-Glory (Fig. 90) and the’ Hop. 

, 91. Certain kinds 
y, of stems or branches, 

“~~ appropriated to spe. 
cial uses, have re- 

ceived distinct substantive names; such as the following : 
92. A Culm, or straw-stem, such as that of Grasses 

and Sedges. 

93. A Caudex is the old name for such a peculiar 
trunk as a Palm-stem ; it is also used for an upright and 

thick rootstock. . 

94. A Sucker is a branch rising from stems under 
ground. Such are produced abundantly by the Rose, 

Raspberry, and other plants said to multiply “by the 

root.” If we uncover them, we see at once the great 

difference between these subterranean branches and real 

roots. They are only creeping branches under ground. 

Remarking how the upright shoots from these branches become separate 

Fie. 90. Twining or voluble stem of Morning-Glory. 
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plants, simply by the dying off of the connecting under-ground stems, the 

gardener expedites the result by cutting them through with his spade. 

That is, he propagates the plant “by division.” 
95. A Stolon isa branch from above ground, which reclines or becomes 

prostrate and strikes root (usually from the nodes) wherever it rests on the 

soil, Thence it may send up a vigorous shoot, which has roots of its own, 

and becomes an independent plant when the connecting part dies, as it 

does after a while. The Currant and the Gooseberry naturally multiply in 
this way, as well as by suckers (which are the same thing, only the connect- 
ing part is concealed under ground). Stolons must have suggested the 

operation of dayeriag by bending down and covering with soil branches 

which do not naturally make stolons; and after they have taken root, as 

they almost always will, the gardener cuts through the connecting stem, 

and so converts a rooting branch into a separate plant. 

96. An Offset is a short stolon, or sucker, with a crown of leaves at the 

end, as in the Houseleek (Fig. 
91), which propagates abundantly 
in this way. 

97. A Runner, of which the 
Strawberry presents the most fa- 
miliar and characteristic example, wa 

is a long and slender, tendril-like 

stolon, or branch from next the 

ground, destitute of conspicuous 
leaves. Each runner of the Straw- 
berry, after having grown to its full 

length, strikes root from the tip, which fixes it to the ground, then forms 

a bud there, which develops into a tuft of leaves, and so gives rise to a new 
plant, which sends out new runners to act in the same way. In this 
manner a single Strawberry plant will spread over a large space, or produce 

a great number of plants, in the course of the summer, all connected at 

first by the slender runners; but these die in the following wiuter, if not 
before, and leave the plants as so many separate individuals. 

98. Tendrils are branches of a very slcuder sort, like runners, not destined 

like them for propagation, and therefore always destitute of buds or leaves, 
being intended only for climbing. Simple tendrils are such as those of 

Passion-flowers (Fig. 92). Compound or branching tendrils are borne by 

the Cucumber and Pumpkin, by the Grape-Vine, Virginia Creeper, ete. 
99. A tendril commonly grows straight and outstretched until it reaches 

some neighboring support, such as a stem, when its apex hooks around it 

to secure a hold; then the whole tendril shortens itself by coiling up 

spirally, and so draws the shoot of the growing plant nearer to the sup- 
porting object. But the tendrils of the Virginia Creeper (Ampelopsis, Fig. 

Fic. 91. Houseleek (Sempervivum), with offsets 
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98), as also the shorter ones of the Japanese species, effect the object differ. 
ently, namely, by expanding the tips of the tendrils into a flat disk, with 
an adhesive face, This is applied to the supporting object, and it adheres 

firmly; then a 
shortening of 
the tendril and 

its branches by coiling brings up the growing 
shoot close to the support. This is an adapta- 
tion for climbing mural rocks or walls, or the 
trunks of trees, to which ordinary tendrils are 

unable to cling. The Ivy and Poison Ivy attain 
the same result by'means of aerial rootlets (78). 

100. Some tendrils are leaves or parts of 
leaves, as those of the Pea (Fig. 35). The na- 
ture of the tendril is known by its position, A 
tendril from the axil of a leaf, like that of Pas- 

sion-flowers (Tig. 92) is of course a stem, i.e. 
a branch. So is one which terminates a stem, 
as in the Grape-Vine. 

101. Spines or Thorns (Fig. 95, 96) are 

commonly stunted and hardened branches 

or tips of stems or branches, as are those of 

Hawthorn, Honey-Locust, etc. In the Pear 
and Sloe all gradations occur between spines 

and spine-like (spinescent) branches. Spines 

raay be reduced and indurated leaves; as in the Barberry, where their 
nature is revealed by their situation, underneath an axillary bud. But 

Fic. 92. A small Passion-flower (Passiflora sicyoides), showing the tendrils. 
% 

Fic. 93. Piece of the stem of Virginia Creeper, bearing a leaf and a tendril. 

94. Tips of a tendril, about the natural size, showing the disks by which they hold 

fast to walls, etc. 
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prickles, such as those of Blackberry and Roses, are only excrescences 
of the bark, and not branches. 

102. Equally strange forms of 

stems are characteristic of the 

Cactus family (Fig. 111). These 

may be better understood by com- 
parison with 

103. Subterranean Stems 

and Branches. These are very 

numerous and various; but they 

ace commonly overlooked, or else 

are confounded with roots. From 8 

their situation they are out of or- 
dinary sight; but they will well 

repay examination. For the veg- 
etation that is carried on under 

ground is hardly less varied or 
important than that above ground. 
All their forms may be referred to 
four principal kinds: namely, the 

Rhizoma (Rhizome) or Rootstock, 

the Zuber, the Corm or solid bulb, 

and the true Budd. 
10%. The Rootstock, or Rhi- 

zoma, in its simplest form, .is 
merely a creeping stem or branch y 

growing beneath the surface of the soil, or partly covered by it. Or 
this kind are the so-called creeping, running, or scaly roots, such as those 

by which the Mint (Fig. 97), the Couch-grass, or Quick-grass, and many 
other plants, spread so rapidly and widely, — “by the root,” as it is said. 
That these are really stems, and not. roots, is evident from the way in which 

Fic. 95. A branching thorn of Honey Locust, being an indurated leafless branch 

developed from an accessory bud far above the axil: at the cut portion below, three 
other buds (a) are concealed under the petiole. 

Fic. 96. Spine of Cockspur Thorn, developed from an axillary bud, as the leaf- 

scar below witnesses: an accessory leaf-bud is seen at its base, 

Fic. 97. Rootstocks, or creeping subterranean branches, of the Peppermint. 
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they grow; from their consisting of a succession of joints; and from the 
feaves which they bear on each ode, in the form of small scales, just like 
the lowest ones on the upright stem next the ground. They also pro- 
duce buds in the axils of these scales, showing the scales to be leaves 5 
whereas real roots bear neither leaves nor axillary buds. Placed as 
they are in the damp and dark soil, such stems naturally produce roots, 
just as the creeping stem does where it lies on the surface of the 
ground. 

105. It is easy to see why plants with these running rootstocks take 
such rapid and wide possession of the soil, and why they are so hard to 
get rid of. They are always perennials; the subterranean shoots live over 
the first winter, if not longer, and are provided with vigorous buds at every 

joint. Some of these buds grow in spring into upright stems, bearing 
foliage, to elaborate nourisliment, and at, length produce blossoms for re. 

production by seed; while many others, fed by nour- 
ishment supplied from above, form a new generation 

of subterranean shoots; and this is repeated over and 
over in the course of the season or in succeeding 

years. Meanwhile, as the subterranean shoots in- 

crease in number, the older ones, connecting the suc- 

cessive growths, die off year by year, liberating the 

already rooted side-brauches as so many separate plants; and so on indefi- 
nitely. Cutting these running rootstocks into pieces, therefore, by the hoe 
or the plough, far from destroying the plant, only accelerates the propaga- 

tion; it converts one many-branched plant into a great number of separate 

individuals. Cutting into pieces only multiplies the pest; for each piece 
(Fig. 98) is already a plantlet, with its roots and with a bad in the axil of 
its scale-like leaf {either latent or apparent), and with prepared nourishment 

enough to develop this bud into a leafy stem; and so a single plant is all the 
more speedily converted into a multitude. Whereas, when the subterra- 
nean parts are only roots, cutting away the stem completely destroys 
the plant, except in the rather rare cases where the root freely produces 
adventitious buds. 

106. Rootstocks are more commonly thickened by the storing up of 

considerable nourishing matter in their tissue. The common species of 
Iris (Fig. 164) in the gardens have stout rootstocks, which are only partly 
covered by the soil, and which bear foliage-leaves instead of mere scales, 
closely covering the upper part, while the lower produces roots. As the 
leaves die, year by year, and decay, a scar left in the form of a ring marks 
the place where each leaf was attached, that is, marks so many nodes, 

separated by very short internodes. 
107. Some rootstocks are marked with large round scars of a different 

Fia. 98. A piece of the running rootstock of the Peppermint, with its node or 

joint, and an axillary bud ready to grow. 
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sort, like those of the Solomon’s Seal (Fig. 99), which gave this name to 
the plant, from their looking somewhat like the impression of a seal upon. 

wax. Here the 
rootstock sends up 

every spring an 

herbaceous stalk or 
stem, which bears 

the foliage and 
flowers, and dies 

in autumn. The 
seal is the circular 

sear left by the death and separation of the base of the stout stalk from the 
living rootstock. As but one of these is formed each year, they mark 

the limits of a year’s growth. The bud at the end of the rootstock in the 
figure (which was taken in summer) will grow the next spring into the 
stalk of the seasou, which, dying in autumn, will 

leave a similar sear, while another bud will be formed 

farther on, crowning the ever-advancing summit or 
growing end of the stem. 

108. As each year’s growth of stem makes its 

own cvots, it soon becomes independent of the older 
parts. And after a certain age, a portion annually = 
dies off behind, about as fast as it increases at the 

growing end, death following life with equal and cer- 

tain step, with only a narrow interval. In vigorous 

plants of Solomon’s Seal or Iris, the living rootstock 
is several inches or a foot in length; while in the 
short rootstock of Trillium or Birthroot (Fig. 100) 

life is reduced to a narrower span. 

109. An upright or short rootstock, like this of Trillium, is commonly 

called a CaupEx (93); or when more shortened and thickened it. would 
become a corm. 

110. A Tuber may be understood to be a portion of a rootstock thick- 
ened, and with buds (eyes) on the sides. Of course, there are all grada- 

tions between a tuber and a rootstock. Helianthus tuberosus, the so-called 

Jerusalem Artichoke (Fig. 101), and the common Potato, are typical and 
familiar examples of the tuber. The stalks by which the tubers are at- 
tached to the parent stem are at once seen to be different from the roots, 
both in appearance and manner of growth. The scales on the tubers are the 
rudiments of leaves; the eyes are the buds in their axils. The Potato-plant 

Fra. 99. Rootstock of Solomon’s Seal, with the bottom of the stalk of the sea- 

son, and the bud for the next year’s growth. 

Fia. 100. The very short rootstock and strong terminal bud of a Trillium or 

Birthroot- 



SECTION 6.] STEMS. 45 

has three forms of branches: 1. Those that bear ordinary leaves expanded 
in the air, to digest what they gather from it and what the roots gather 
fromthe soil, and convert it into nourishment. 9. After a while a second 
set of branches at the summit of the plant bear flowers, which form fruit 
and seed out of a portion of the nour- 
ishment which. the leaves have pre- 
pared. 3. But a larger part of this 

nourishment, while in a liquid state, 
is carried down the stem, into a third 

sort of branches under ground, and 

accumulated in the form of starch at 
their extremities, 

which become tu- 
bers, or deposito- 
ries of prepared 
solid food, — just 

as in the Turnip, 

Carrot, and Dah- 

lia (Fig. 83-87), 
it is deposited in 
the root. The use of the store of food is obvious enough. In the autumn 
the whole plant dies, except the seeds (if it formed them) and the tubers ; 

and the latter are left disconnected in the ground. Just as that small 
portion of nourishing matter which is deposited in the seed feeds the 

embryo when it germinates, so the much larger portion deposited in the 

tuber nourishes its buds, or eyes, when they likewise grow, the next 
spring, into new plants. And the great supply enables them to shoot 

with a greater vigor at the beginning, and to produce a greater amount 
of vegetation than the seedling plant could do in the same space of time; 

which vegetation in turn may prepare and store up, in the course of a 

few weeks or months, the largest quantity of solid nourishing material, 

in a form most available for food. Taking advantage of this, man has 
transported the Potato from the cool Andes of Chili to other cool climates, 
and makes it yield him a copious supply of food, especially important in 

countries where the season is too short, or the summer’s heat too little, for 

profitably cultivating the principal grain-plants. 
111. The Corm or Solid Bulb, like that of Cyclamen (Fig. 103), and 

of Indiau Turnip (Fig. 104), is a very short and thick fleshy subterranean 
stem, often broader than high. It sends off roots from its lower end, or rather 

face, leaves and stalks from its upper. The corm of Cyclamen goes on to 
enlarge and to produce a succession of flowers and leaves year after year. 

Fig. 101. Tubers of Helianthus tuberosus, called ‘‘ artichokes.” 

Fra. 102. Bulblet-like tubers, such as are occasionally formed on the stem of a 

Potato-plant above ground, 
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That of Indian Turnip is formed one year and is consumed the next. Fig. 

104 represents it in early summer, having below the corm of last year, from 

which the roots have fallen. It is partly consumed by the growth of the 
stem for the season, and the 

corm of the year is forming 
at base of the stem above 
the line of roots. 

112. The corm of Crocus 
(Fig. 105, 106), like that 
of its relative Gladiolus, is 

also reproduced annually, 
the new ones forming upon 

the summit and sides of the old. Such a corm is like a tuber in bud- 

ding from the sides, i. e. from the axils of leaves ; but these leaves, instead 

of being small scales, are the sheathing bases of fo- 
liage-leaves which covered the surface. It resem- 

bles a true bulb in having these sheaths or broad 

scales; but in the corm or solid bulb, this solid part 
or stem makes up the principal bulk. 

113. The Bulb, strictly so-called, is a stem like 
a reduced corm as to its solid part (or plate); 

while ihe main body consists of thickened scales, 

which are leaves or leaf-bases. These are like bud- 
scales; so that in fact a bulb is a bud with fleshy 

scales on an exceedingly short stem. Compare a 

White Lily bulb (Fig. 107) with the strong scaly 

buds of the Hickory and Horse-chestnut (Fig. 72 

and 78), and the resemblance will appear. In 
corms, as in tubers and rootstocks, the store of 

food for future growth is deposited in the stem; 
while in the bulb, the greater part is deposited in WC WW 

the bases of the leaves, changing them into thick 106 

scales, which closely overlap or enclose one another. 

114, A Sealy Bulb (like that of the Lily, Fig. 107, 108) is one in which 

the scales are thick but comparatively narrow. 
115. A Tunicated or Coated Bulb is one in which the scales enwrap 

each other, forming concentric coats or layers, as in Hyacinth and Onion. 

y 

Fic. 108. Corm of Cyclamen, much reduced in size: roots fromm lower‘face, leaf- 
stalks and flower-stalks from the upper. 

Fic. 104. Corm of Indian Turnip (Arisaema). 

Fic. 105 Corm of a Crocus, the investing sheaths or dead leaf-bases stripped 

off. The faint cross-lines represent the scars, where the leaves were attached, i. e. 

the nodes : the spaces between are the internodes. The exhausted corm of the 

previous year is underneath ; forming ones for next year on the summit and sides. 
Fig. 106. Section of the same. 
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116. Bulblets are very small bulbs growing out of larger ones; or 
small bulbs produced above ground on some plants, as in the axils of the 
leaves of the bulbiferous Lilies of the gardens (Fig. 110), and often in the 

flower-clusters of the Leek and Onion. They are plainly CTI 
buds with thickened scales. They never grow into Wai 
branches, but detach themselves when full grown, fall to if Mh / } 

the ground, and take root there to form new plants. | i 

| I 117. Consolidated Vegetation. An ordinary herb, 

shrub, or tree is evidently constructed on the plan 
developing an extensive surface. In fleshy rootstocks, 

ee 

tubers, corms, and bulbs, the more enduring portion of the plant is con- 

centrated, and reduced for the time of struggle (as against drought, heat, 
or cold) to a small amount of 
exposed surface, and this mostly 
sheltered in the soil. There are 
many similar consolidated forms 
which are not subterranean. 
Thus plants like the Houseleek 
(Fig. 91) imitate a bulb. Among 
Cactuses the columnar species of 
Cereus (Fig. 111, 4), may be lik- 
ened to rootstocks. A green rind serves the purpose of foliage; but the 
surface is as nothing compared with an ordinary leafy plant of the same 
bulk. Compare, for instance, the largest Cactus known, the Giant Cereus 

of the Gila River (Fig. 111, in the background), which rises to the height 
of fifty or sixty feet, with a common leafy tree of the same height, such 
as that in Fig. 89, and estimate how vastly greater, even without the foli- 

age, the surface of the latter is than that of the former. Compare, in the 

Fie. 107. Bulb of a wild Lily. 108. The same divided lengthwise, showing two 
forming buds of the next generation. 

Fia. 109. A ground leaf of White Lily, its base (cut across) thickened into a 
pulb-scale. This plainly shows that bulb-scales are leaves. 

Fig. 110. Bulblets in the axils of leaves of a Tiger Lily. 
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same view, an Opuntia or Prickly-Pear Cactus, its stem and branches 

formed of a succession of thick and flattened joints (Fig. 111, a), which 
may be likened to tubers, or an Epiphyilum (@), having short and flat 
joints, with an ordinary leafy shrub or herb of equal size. And finally, 
in Melon-Cactuses, Echinocactus (c), or other globose forms (which may 
be likened to permanent corms), with their globular or bulb-like shapes, 
we have plants in the compactest shape; their spherical figure being such 
as to expose the least possible amount of substance to the air. These are 
adaptations to climates which are very dry, either throughout or for a part 

of the year. Similarly, bulbous and corm-bearing plants, and the like, are 

examples of a form of vegetation which in the growing season may expand a 

large surface to the air and light, while during the period of rest the living 

vegetable is reduced to a globe, or solid form of the least possible surface; 
and this protected by its outer coats of dead and dry scales, as well as by 

its situation under ground. Such are also adapted to a season of drought. 

They largely belong to countries which have a long hot season of little or 
no rain, when, their stalks and foliage above and their roots beneath early 

perishing, the plants rest securely in their compact bulbs, filled with 
nourishment and retaining their moisture with great tenacity, until the 

rainy season comes round. Then they shoot forth leaves and flowers with 
wonderful rapidity, and what was perhaps a desert of arid sand become. 
green with foliage and gay with blossoms, almost in a day. 
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Section VII. LEAVES. 

118. Srems bear leaves, at definite points (nodes, 13); and these sre 

produced in a great variety of forms, and subserve various uses. The 
commonest kind of leaf, which therefore may be taken as the type or 

pattern, is an expanded green body, by means of which the plant exposes 
to the air and light the matters which it imbibes, exhales certain portions, 
and assimilates the residue into vegetable matter for its nourishment and 
growth. 

119. But the fact is already familiar (10-30) that leaves occur under 

other forms and serve for other uses, — for the storage of food already 
assimilated, as in thickened seed-leaves and bulb-scales; for covering, as in 

bud-scales ; and still other uses are to be pointed out. Indeed, sometimes 

they are of no service to the plant, being reduced to mere scales or rudi- 
ments, such as those on the rootstocks of Peppermint (Fig. 97) or the 

tubers of Jerusalem Artichoke (Fig. 101). These may be said to be of 

service only to the botanist, in explaining to him the plan upon which a 
plant is constructed. 

120. Accordingly, just as a rootstock, or a tuber,.or a tendril is a kina 
of stem, so a bud-scale, or a bulh-scale, or a cotyledon, or a petal of a flower, 

is a kind of leaf. Even in respect to ordinary leaves, it is natural to use 
the word either in a wider or in a narrower sense; as when in one sense 

we say that a leaf consists of blade and petiole or leaf-stalk, and in another 
sense say that a leaf is petioled, or that the leaf of Hepatica is three-lobed. 
The connection should make it plain whether by leaf we mean leaf-blade 
only, or the blade with any other parts it may have. And the student will 
readily understand that by leaf in its largest or morphological sense, the 
botanist means the organ which occupies the place of a leaf, whatever be 
its form or its function. 

§ 1. LEAVES AS FOLIAGE. 

121. This is tautoiogical; for foliage is simply leaves: but it is very 
convenient to speak of typical leaves, or those which serve the plant for 
assimilation, as foliage-leaves, or ordinary leaves. These may first be 

considered. 
122. The Parts of a Leaf. The ordinary leaf, complete in its parts, 

consists of blade, foot-stalk, or petiole, and a pair of stipules. 
123. First the Buapg or Lamina, which is the essential part of ordinary 

leaves, that is, of such as serve the purpose of foliage. In structure it con- 

sists of a softer part, the green pulp, called parenchyma, which is traversed 
and supported by a fibrous frame, the parts of which are called rzés or veins, 
on account of a certain likeness in arrangement to the veins of animals. 

aide 
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The whole surface is covered by a transparent skin, the Epidermis, not 

uulike that which covers the surface of all fresh shoots. 
124. Note that the leaf-blade expands horizontally, — that is, normally 

presents its faces one to the sky, the other to the ground, or when the 
leaf is erect the upper face looks toward the stem that bears it, the lower 
face away from it. Whenever this is not the case there is something to be 

explained. 
125. The framework consists of wood,—a fibrous and tough material 

which runs from the stem through the leaf-stalk, when there is one, in the 

form of parallel threads or bundles of fibres ; 
and in the blade these spread out in a hori- 
zontal direction, to form the rzés and veins 

of the leaf. The stout main branches of 

the framework are called the Ribs. When 

there is only one, as in Fig. 112, 114, or a 

middle one decidedly larger than the rest, 
it is called the Midrid. The smaller divi- 
sions are termed Vetus; and their still 

smaller subdivisions, Veinlets. The latter 

subdivide again and again, until they be- 

come so fine that they are invisible to the 
naked eye. The fibres of which they are 
composed are hollow; forming tubes by 
which the sap is brought into the leaves 
and carried to every part. 

126. Venation is the name of the mode 
of veining, that is, of the way in which the 

veins are distributed in the blade. This is 

of two principal kinds ; namely, the paradlel-veined, and the netted-veined. 

127. In Netted-veined (also called Reticulated) leaves, the veins branch 
off from the main rib or ribs, divide into finer and finer veinlets, and the 

branches unite with each other to form meshes of network. That is, they 
anustomose, as anatomists say of the veins and arteries of the body. The 
Quince-leaf, in Fig. 112, shows this kind of veining in a leaf with a single 
rib. The Maple, Basswood, Plane or Buttonwood (Fig..74) show it in 

leaves of several ribs. 

128. In parallel-veined leaves, the whole framework consists of slender 

ribs or veins, which run parallel with each other, or nearly so, from the 

base to the point of the leaf, — not dividing and subdividing, nor forming 

meshes, except by minute cross-veinlets. The leaf of any grass, or that of 
the Lily of the Valley (Fig. 113) will furnish a good illustration. Such 
parallel veins Linnaeus called Nerves, and parallel-veined leaves are still 
commonly called zerved leaves, while those of the other kind are said to be 

Fia. 112. Leaf of the Quince: 6, blade; p, petiole; st, stipules. 
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veined, —terms which it is convenient to use, although these “nerves” 
and “ veins” are all the same thing, and have no likeness to the zerves and 
little to the veins of animals. 

129. Netted-veined leaves belong to plants which have a pair of seed- 
leaves or cotyledons, such as the Maple (Fig. 20, 24,), Beech (Fig. 33), and 

113 

the like; while parallc:-veined or nerved leaves belong to plants with one 
cotyledon or true seed-leaf; such as the Iris (Fig. 59), and Indian Corn 

(Fig. 70). So that a mere glance at the leaves generally tells what the 
structure of the embryo is, and refers the plant to one or the other of these 

two grand classes, — which is a great convenience. For when plants differ 

from each other in some one important respect, they usually differ corres- 
pondingly in other respects also. 

130. Parallel-veined leaves are of two sorts, —one kind, and the com- 

monest, having the ribs or nerves all running from the base to the point of 
the leaf, as in the examples already given; while in another kind they run 

from a midrib to the margin, as in the common Pickerel-weed of our 

ponds, in the Banana, in Calla (Fig. 114), and many similar plants of 
warm climates. 

131. Netted-veined leaves are also of two sorts, as in the examples al- 

ready referred to. In one case the veins all rise from a single rib (the 
midrib), as in Fig. 112, 116-127. Such leaves are called Feather-veined 

or Penni-veined, i. e. Pinnately-veined; both terms meaning the same thing, 

namely, that the veins are arranged on the sides of the rib like the plume 
of a feather on each side of the shaft. 

Fie. 113. A (parallél-veined) leaf of the Lily of the Valley. 114. One of the 

Calla Lily. . 
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132. In the other case (as in Fig. 74, 129-132), the veins branch off 

from three, five, seven, or nine ribs, which spread from the top of the leaf- 

stalk, and run through the blade like the toes of a web-footed bird. Hence 

these are said to be Palmately or Digitately veined, or_(since the ribs di- 

verge like rays from a centre) Radiute-veined. 

133. Since the general outline of leaves accords with the frame-work or 
skeleton, it is plain that feather-veined (or penni-veined ) leaves will incline 

to elongated shapes, or at least to be longer than broad; while in radiate- 
veined leaves more rounded forms are to be expected. A glance at the 
following figures shows this. 

134. Forms of Leaves as to General Outline. It is necessary to give 
names to the principal shapes, and to define them rather precisely, since 
they afford easy marks for distinguishing species. The same terms are used 

5 116 117 118 119 120 

for all other flattened parts as well, such as petals; so that they make up a 

great part of the descriptive language of Botany. It will be a good exer- 
cise for young students to look up leaves answering to these names and 

definitions. Beginning with the narrower and proceeding to the broadest 

forms, a leaf is said to be 

Linear (Fig. 115), when narrow, several times longer than wide, and of 

the same breadth throughout. 
Lanceolate, or Lance-shaped, when conspicuously longer than wide, and 

tapering upwards (Fig. 116), or both upwards and downwards. 

Oblong (Fig. 117), when nearly twice or thrice as long as broad. 
Elliptical (Fig. 118) is oblong with a flowing outline, the two ends alike 

in width. 
Oval is the same as broadly elliptical, or elliptical with the breadth con- 

siderably more than half the length. 
Ovate (Fig. 119), when the outline is like a section of a hen’s ego 

lengthwise, the broader end downward. 
Orbicular, or Rotund (Fig. 182), circular in outline, or nearly so. 
135.. A leaf which tapers toward the base instead of eel the apex 

may be 

Oblanceolate (Fig. 121) when of the lance-shaped form, only more tapering 
toward the base than in the opposite direction. 

Spatulate (Fig. 122) when more rounded above, but tapering thence to a 
narrow base, like an old-fashioned spatula. 

Fic. 115-120. A series of shapes of feather-veined leaves. 
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Obovate (Fig. 123) or inversely ovate, that.is, ovate with the narrower 
end down. 

Cuneate or Cuneiform, that is, q 
Wedge-shaped (Fig. 124), broad iv 
above and tapering by nearly 

straight lines to an acute angle at 
the base. 

136. As to the Base, its shape % 

121122 123 1% 
characterizes several forms, such as 

Cordate or Heart-shaped (Fig. 
120, 129), when a leaf of an ovate form, or something like it, has the out- 

line of its rounded base 
turned in (forming a 
notch or sizus) where the 
stalk is attached. 

Reniform, or Kidney- 
shaped (Fig. 181), like 

~ the last, only rounder and 
broader than long. 

Auriculate, or Eared, 

having a pair. of small 
127 and blunt projections, or 

ears, at the base, as in one species 5 of Magnolia (Fig. 126). 

Sagittate, or arrow-shaped, 
where such ears are acute 

and turned downwards, 

while the main body of the 
blade tapers upwards to a , 
point, as in the common 
Sagittaria or Arrow-head, \, 130 

128 129 
vs ra 

and in the Arrow-leaved 
Polygonum (Fig. 125). 
Hastate, or Halberd-shaped, 

when such lobes at the base 
point outwards, giving the 
shape of the halberd of the 
olden time, as in another 

Polygonum (Fig. 127). 
Peltate, or Shiefd-shaped (Fig. 132), is the name applied to a curious 

modification of the leaf, commonly of a rounded form, where the footstalk 
is attached to the lower surface, instead of the base, and therefore is natu- 

182 

Fia. 121, oblanceolate ; 122, spatulate ; 123, obovate ; and 124, wedge-shaped, 

feather-veined, leaves. 

Fia. 125, sagittate ; 126, auriculate ; and 127, halberd-shaped or hastate leaves. ‘ 

Fic. 128-132. Various forms of radiate-veined leaves. 
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rally likened to a shield borne by the outstretched arm. The common 
Watershield, the Nelumbium, avd the White Water-lily, and also the Man- 

drake, exhibit this sort of leaf. On comparing the shield-shaped leaf of 

the common Marsh Pennywort (Fig. 182) with that of another’ common 

species (Fig. 130), it is at once seen that a shield-shaped leaf is like a 
kidney-shaped (Fig. 130, 131) or other rounded leaf, with the margins at 
the base brought together and united. 

137. As to the Apex, the following terms express the principal varia- 
tions ; — 

Acuminate, Pointed, or Taper-pointed, when the summit is more or less 

prolonged into a narrowed or tapering point; as in Fig. 133. 

Acute, ending in an acute angle or not prolonged point; Fig. 134. 
Obtuse, with a blunt or rounded apex; as in Fig. 185, etc. 
Truncate, with the end as if cut off square; as in Fig. 136. 

Retuse, with rounded summit slightly indented, forming a very shallow 

notch, as in Fig. 137. 

Emarginate, or Notched, indented at the end more decidedly; as in 
Fig. 138. 

Obcordate, that is, inversely heart-shaped, where an obovate Jeaf is more 

deeply notched at the end (Fig. 139), as in White Clover and Wood-sorrel ; 
so as to resemble a cordate leaf inverted. 

Cuspidute, tipped with a sharp and rigid point; as in Fig. 140. 
Mucronate, abruptly tipped with a small and short point, like a mere 

projection of the midrib; as in Fig. 141. 

Aristate, Awn-pointed, and Bristle-pointed, are terms used when this 

mucronate point is extended into a longer bristle-form or slender appen- 

dage. 

The first six of these terms can be applied to the lower as well as to the 
upper end of a leaf or other organ. The others belong to the apex only. 

N ON = 1838 184 (185 186 137 188 189 14000141 

138. As to degree and nature of Division, there is first of all the dif. 
ference between 

Simple Leaves, those in which the blade is of one piece, however much 
it may be cut up, and 

Compound Leaves, those in which the blade consists of two or more sep- 
arate pieces, upon a common leaf-stalk or support. Yet between these two 
kinds every intermediate gradation is to be met with. 

139. As to Particular Outlines of Simple Leaves (and the same 
applies to their separate parts), they are 

Fig. 183-141. Forms of the apex of leaves. 
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Entire, when their general outline is completely filled out, so that the 
margin is an even line, without teeth or notches, 

Serrate, or Saw-toothed, when the margin only is cut into sharp teeth, 
like those of a saw, and pointing forwards: as in Fig. 142. 

Dentite, or Toothed, 

when such teeth point 
outwards, instead of 

forwards; as in Fig. 
143. 

Crenate, or Scal- 

loped, when the teeth | 
are broad and round- | 
ed; asin Fig. 144. | 
Repand, Undulate, \ 

or Wavy, when the \ 
margin of the leaf 

forms a wavy line, 

bending slightly in- 
wards and outwards in succession; as in Fig. 145. 

Sinuate, when the margin is more strongly sinuous or turned inwards 
and outwards ; as in Fig, 146. 

Incised, Cut, or Jagged, when the margin is cut into sharp, deep, and 
irregular teeth or incisions; as in Fig. 147. 

Lobed, when deeply cut. Then the pieces are in a general way called 
Loses. The number of the lobes is briefly expressed by the phrase tuwo- 
lobed, thice-lobed, five-lobed, many-lobed, etc., as the case may be. 

140. When the depth and character of the lobing needs to be more par- 
ticularly specified, the following terms are employed, viz. :— 

Lobed, in a special sense, when the incisions do not extend deeper than 

about half-way between the margin and the centre of the blade, if so far, 
und are more or less rounded; as in the leaves of the Post-Oak, Fig. 148, 

and the Hepatica, Fig. 152. 
Cleft, when the incisions extend half way down or more, and especially 

when they are sharp; as in Fig. 149, 153. And the phrases ¢wo-cle/t, or, 

in the Latin form, bifid, three-cleft or trifid, four-cleft or quadrifid, five- 
cleft or quinquefid, etc., or many-cleft, in the Latin form, maltifid,— express 
the number of the Segments, or portions. ie 

Parted, when the incisions are still deeper, but yet do not quite reach 

to the. midrib or the base of the blade; as in Fig. 150, 154. And 
the terms two-parted, three-purted, etc., express the number of such 

divisions. 
Divided, when the incisions extend quite to the midrib, as in the lower 

part of Fig. 151, or to the leaf-stalk, as in Fig. 155; which really makes the 

h AD ON Wy ceva Hy Tim i. (it fil 
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Fia. 142-147. Kinds of margin of leaves. 
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leaf compound. Here, using the Latin form, the leaf is said to be disected, 
trisected (Fig. 155), ete., according to the number of the divisions. 

141. The Mode of Lobing or Division corresponds to that of the 

veining, whether piznately veined or palmately veined. In the former the 

notches or incisions, or sivwses, coming between the principal veins or ribs 
are directed toward the midrib: in the latter they are directed toward the 
apex of the petiole; as the figures show. 

142. So degree and mode of division may be tersely expressed in brief 
phrases. Thus, in the four upper figures of pinnately veined leaves, the 
first is said to be -pinnately lobed (in the special seuse), the second pinnately 
cleft (or pinnatifid in Latin form), the third pinnately parted, the fourth 

pinnately divided, or pinnatisected. 

143. Correspondingly in the lower row, of palmately veined leaves, the 

first is palmately lobed, the second palmately cleft, the third: palmately 

parted, the fourth palmately divided. Or, in other language of the same 

meaning (but now less commonly employed), they are said to be digitately 

loed, cleft, parted, or divided. 

144, The number of the divisions or lobes may come into the phrase. 
Thus in the four last named figures the leaves are respectively palmately 

148 149 

three-lobed, three-cleft (or trifid), three-parted, three-divided, or better (in 

Latin form), ¢risected. And so for higher numbers, as jive-lobed, five-cleft, 

Fia, 148, pinnately lobed; 149, pinnately cleft; 150, pinnately parted; 161, 
pinnately divided, leaves. 

Fic. 152, palmately three-lobed; 153, palmately three-cleft; 154, palmately 
three-parted; 155, palmately three-divided or trisected, leaves. 
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etc., up to many-lobed, many-cleft or multifid, etc. The same mode of ex- 
pression may be used for pinnately lobed leaves, as pinnately 7-lobed, -cleft, 
parted, ete. 

145. The divisions, lobes, etc., may themselves be entire (without teeth 
or notches), or serrate, or otherwise toothed or incised; or lobed, cleft, 

parted, ete. : in the latter cases making twice pinnatifid, twice palmately ox 

pinnately lobed, parted, or divided leaves, etc. From these illustrations 

one will perceive how the botanist, in two or three words, may describe 
any one of the almost endlessly diversified shapes of leaves, so as to give a 
clear and definite idea of it. 

146. Compound Leaves. A compound leaf is one which has its blade 
in entirely separate parts, each usually with a stalklet of its own; and the 
stalklet is often jointed (or articulated ) with the main leaf-stalk, just as this 

1s jointed with the stem. When this is the case, there is no doubt that 

the leaf is compound. But when the pieces have no stalklets, and are not 
jointed with the main leaf-stalk, it may be considered either as a divided 
simple leaf, or a compound ieaf, according to the circumstances. This is 
a matter of names where all intermediate forms may be expected. 

147. While the pieces or projecting parts of a simple leaf-blade are 
called Lobes, or in deeply cut leaves, etc., Segments, or Divisions, the sep- 

arate pieces or blades of a compound leaf are called Learzets. 
148. Compound leaves are of two principal kinds, namely, the Pinnate 

and the Palmate; answering to the two modes of veining in reticulated 

Icaves, and to the two sorts of lobed or divided leaves (141). 
149. Pinnate leaves are those in which the leaflets are arranged on the 

sides of a main leaf-stalk; as in Fig. 156-158. They answer to the 

Fia. 156-158. Pinnate leaves, the first with an odd leaflet (odd-pinnate); the 

second with a tendril in place of uppermost leaflets; the third abruptly pinnate, 

or of even pairs. : 
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feather-veined (i. e. pinnately-veined) simple leaf; as will be seen at once 

on comparing the forms. The deaflets of the former answer to the /odes or 

divisions of the latter; and the continuation of the petiole, along which the 

leaflets are arranged, answers to the midrib of the simple leaf. 
150. Three sorts of pinnate leaves are here given. Fig. 156 is pinnate 

with an odd or end leaflet, as in the Common Locust and the Ash. Fig. 

157 is pinnate with a tendril at the end, in place of the odd leaflet, as in 

the Vetches and the Pea. Fig. 158 is evenly or abruptly pinnate, as in the 
Honey-Locust. 

151. Palmate (also named Digitate) leaves are those in which the leaf- 
lets are all borne on the tip of the leaf- 
stalk, as in the Lupine, the Common 

Clover, the Virginia Creeper (Fig. 93), 
and the Horse-chestnut and Buckeye 

(Fig. 159). They evidently answer to 

the radiate-veined or palmately-veined 

simple leaf. That is, the Clover-leaf of 
three leaflets is the same as a palmately 

three-ribbed leaf cut into three separate 

leaflets. And such a simple five-lobed 
leaf as that of the Sugar-Maple, if 
more cut, so as to separate the parts, 

would produce a palmate leaf of five Jeaflets, like that of the Horse-chestnut 
or Buckeye. Fe 

152. Hither sort of compound leaf may have any number of leaflets ; yet 

palmate leaves cannot well have a great many, since they are all crowded 
together on the end of the main leaf-stalk. Some Lupines have nine or 
eleven; the Horse-chestnut has seven, the Sweet Buckeye more commonly 

five, the Clover three. A pinnate leaf often has only seven or five leaflets, 

or only three, as in Beans of the genus Phaseolus, etc.; in some rarer cases 

only to; in the Orange and Lemon and also in the common Barberry 
there 1s only one! The joint at the place where the leaflet is united with 
the petiole distinguishes this last case from a simple leaf. In other species 
of these genera the lateral leaflets also are present. 

153. The leaflets of a compound leaf may be either entire (as in Fig. 
126-128), or serrate, or lobed, cleft, parted, etc.; in fact, may present all 

the variations of simple leaves, and the same terms equally apply to them. 
154. When the division is carried so far as to separate what would be 

one leaflet into two, three, or several, the leaf becomes doubly or twice 

compound, either pinnately or palmately, as the case may be. For example, 
while the clustered leaves of the Honey-Locust are simply pinnate, that is, 

once pinnate, those on new shoots are bipinnate, or twice pinnate, as in 

Fig. 160. When these leaflets are again divided in the same way, the leaf 

Fia. 159. Palmate (or digitate) leaf of five leaflets, of the Sweet Buckeye 
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becomes thrice pinnate, or tripinnate, as in many Acacias. The first divi- 
sions are called Pixne; the others, Pinnules; and the last, or little blades 
themselves, Leaflets. 

155. So the palmate leaf, ifagain 

compounded in the same way, be- 
comes twice palmate, or, as we say 

when the divisions are in threes, 

twice ternate (in Latin form biter- 

nate) ; if a third time compounded, 

thrice ternate or triternate. But 

if the division goes still further, 

or if the degree is variable, we 
simply say that the leaf is decom- 
pound ; either palmately or pin- 
nately decompound, as the case 

may be. Thus, Fig. 161 repre- 
sents a four times ternately com- 

pound (in other words a ¢ernately 
decompound) leaf of a common 
Meadow Rue. 

156. When the botanist, in de- 

scribing leaves, wishes to express 
the number of the leaflets, he 

may use terms like these : — 

Unifoliolate, for a compound 
leaf of a single leaflet ; from the 
Latin wnum, one, and foliolum, 

leaflet. 

Bifoliolate, of two leaflets, from the Latin dis, twice, and foliolum, leaflet. 

Trifoliotate (or ternatz), of three leaf- 

lets, as the Clover; and so on. 

Palmately bifoliolute, trifoliolate, 

quadrifoliate, plurifoliolate (of several 

leaflets), etc. : or else 
Pinnately bi-, tri-, quadri-, or pluri- 

foliolate (that is, of two, three, four, 

five, or several leaflets), as the case 

may be: these are terse ways of de- 
noting in single phrases both the num- 
ber of leaflets and the kind of com- 
pounding. 

157. Of foliage-leaves having certain peculiarities in structure,’ the 
following may be noted : — ; 

Fic. 160. A twice-pinnate (abruptly) leaf ot the Honey-Locust 

Fia. 161, Ternately decompound leaf of Muadow Rue. 
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158. Perfoliate Leaves. In these the stem that bears them seems to 
run through the blade of the leaf, more or less above its base. A common 

lower and earlier leaves show it 
distinctly. Later, the plant is apt 166, 
to produce some leaves merely Tw 
clasping the stem by the sessile vy 
and heart-shaped base, and the 
latest may be merely sessile. So g ; : 
the series explains the peculiarity : 164 

in the formation of the leaf the 
bases, meeting around the stem, grow together there. 

159. Connate-perfoliate. Such are the upper leaves of true Honey- 
suckles. Here (Fig. 163) of the opposite and sessile leaves, some pairs, 

especially the uppermost, in the course of their formation unite around the 
stem, which thus seems to run through the disk formed by their union. 

160. Equitant Leaves. While ordinary leaves spread horizontally, and 
present one face to the sky and the other to the earth, there are some that 
present their tip to the sky, and their faces right and left to the horizon. 

Among these are the equitunt leaves of the Iris or Flower-de-Luce. In- 
spection shows that each leaf was formed as if folded together lengthwise, 

Bellwort (Uvularia perfoliata, Fig. 
162) is a familiar illustration. The <4, 

Fic. 162. A summer branch of Uvularia perfoliata; lower leaves perfoliate, upper 

cordate-clasping, uppermost simply sessile. 
Fia. 163. Branch of a Honeysuckle, with connate-perfoliate leaves. 

Fic. 164. Rootstock and equitant leaves of Iris. 165. A section across the 

cluster of leaves at the bottom, showing the equitation. : 
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so that what would be the upper surface is within, and all grown together, 
except next the bottom, where each leaf covers the next younger one. It 
was from their straddling over each other, like a man on horseback (as is 
seen in the cross-section, Fig. 165), that Linnzus, with his lively fancy, 

called these Lguitant leaves. 
161. Leaves with no distinction of Petiole and Blade. The leaves 

of Iris just mentioned show one form of this. The flat but narrow leaves 

of Jonquils, Daffodils, and the cylindrical leaf of Onions 
are other instances. Meedle-shaped leaves, like those of 

the Pine, Larch, aud Spruce, and the azl-shaped as well 

as the scale-shuped leaves of Junipers, Red Cedar, and 

Arbor-Vite (Fig. 166), are examples. 
162. Phyllodia. Sometimes an expanded petiole takes 

the place of the blade; as in numerous New Holland 

Acacias, some of which are now common in greenhouses. 

Such counterfeit blades are called phyllodia, — meaning 

leaf-like bodies. They may be known from true blades 
by their standing edgewise, their margins being directed 
upwards and downwards; while in true blades the faces 
look upwards and downwards; excepting in equitant 
leaves, as already explained. 

163. Falsely Vertical Leaves. These are apparent 
exceptions to the rule, the blade standing edgewise in- 

stead of flatwise to the stem; but this position comes 
by a twist of the stalk or the base of the 
blade. Such leaves present the two 
faces about equally to the light. The 
Compass-plant (Silphium laciniatum) is 
an example. So also the leaves of Bolto- 
nia, of Wild Lettuce, and of a vast num- 

ber of Australian Myrtaceous shrubs 
and trees, which much resemble the 

phyllodia of the Acacias of the same 
country. They are familiar in Calliste- 
mon, the Bottle-brush Flower, and in 

Eucalyptus. But in the latter the 
leaves of the young tree have the nor- 
mal structure and position. 

164. Cladophylla, meaning dranch- 

leaves. The foliage of Ruscus (the Butcher’s Broom of Europe) and of 

Myrsiphyllum of South Africa (cultivated for decoration under the false 

Fic. 166. Branch of Arbor-Vite, with awl-shaped and scale-shaped leaves. 

Fic. 167. The ambiguous leaf? (cladophyllum) of Myrsiphyllum. 

Fiq. 168. Same of Ruscus, or Butcher’s Broom. 
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name of Smilax) is peculiar and puzzling. If these blades (Fig. 167, 168) 

are really leaves, they are most anomalous in occupying the axil of another 
leaf, reduced to a little scale. Yet they have an upper and lower face, as 
leaves should, although they soon twist, so as to stand more or less edge- 

wise. If they are branches which have assumed exactly the form and 
office of leaves, they are equally extraordinary in not making any further 
development. But in Ruscus, flowers are borne on one face, in the axil 

of a little scale: and this would seem to settle that they are branches. In 
Asparagus just the same things as to position are thread-shaped and 

brauch-like. 

§ 2. LEAVES OF SPECIAL CONFORMATION AND USE, 

165. Leaves for Storage. A leaf may at the same time serve both 

ordinary and special uses. Thus in those leaves of Lilies, such as the 

common White Lily, which spring from the bulb, the upper and green part 
serves for foliage 
and elaborates 
nourishment, while 

the thickened por- 

tion or bud-scale 
beneath serves for 
the storage of this 

nourishment. The 
thread-shaped leaf 
of the Onion ful- 
fils the same office, 

and the nourishing 
matter it prepares 
is deposited in 
its sheathing base, 
forming one of the 

concentric layers of 
the onion. When 

these layers, so thick and succulent, have given up their store to the grow- 
ing parts within, they are left as thin and dry husks. In a Houseleek, 
an Aloe or an Agave, the green color of the surface of the fleshy leaf indi- 

cates that it is domg the work of foliage; the deeper-seated white por- 

tion within is the storehouse of the nourishment which the green surface 

has elaborated. So, also, the seed-leaves or cotyledons are commonly used 
for storage. Some, as in one of the Maples, tle Pea, Horse-chestnut, 

Oak, etc., are for nothing else. Others, as in Beech and in our common 

Fic. 169. A young Agave Americana, or Century-plant; fleshy-leaved. 
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Beans, give faint indications of service as foliage also, chiefly in vain. Still 
others, as in the Pumpkin and Flax, having served for storage, develop 

into the first efficient foliage. Compare 
11, 22-80, and the accompanying figures. 

166. Leaves as Bud-Scales serve to 

protect the forming parts within. Hav- 
ing fulfilled this purpose they commonly 

fall off when the shoot develops and 

foliage-leaves appear. Occasionally, as 
in Fig. 170, there is a transition of bud- 
scales to leaves, which reveals the nature 

of the former. The Lilac also shows a 

gradation from bud-scale to simple leaf. 
In Cornus florida (the Flowering Dog- 
wood), the four bud-scales which through 
the winter protect the head of forming 

flowers remain until blossoming, and then the base of each grows out into 

Fig. 170. Series of bud-scales and foliage-leaves from a developing bud of the 

Low Sweet Buckeye (Aisculus parviflora), showing nearly complete gradation, from 

a scale to a compound leaf of five leaflets; and that the scales answer to reduced 

petioles. 

ia. 171. Shoot of common Barberry, showing transition of foliage-leaves to 
spiues. 
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a large and very showy petal-like leaf; the original dry scale is apparent 

in the notch at the apex. 
167. Leaves as Spines occur in several plants. A familiar instance is 

that of the common Barberry (Fig. 171). In almost any summer shoot, 

most of the gradations may be seen between the ordinary leaves, with 

sharp bristly teeth, and leaves which are reduced to a branching spine or 

thorn. The fact that the spines of the Barberry produce a leaf-bud in 
their axil also proves them to be leaves. 

1 Ga 

172 173 

168. Leaves for Climbing are various in adaptation. True foliage- 
leaves serve this purpose; as in Gloriosa, where the attenuated tip of a sim- 

ple leaf (otherwise like that of a Lily) hooks around a supporting object ; 
or in Solanum jasminoides of the gardens (Fig. 172), and in Maurandia, 
etc., where the leaf-stalk coils round and clings to a support; or in the 
compound leaves of Clematis and of Adlumia, in which both the leaflets 

and their stalks hook or coil around the support. 
169. Or in a compound leaf, as in the Pea and most Vetches, and in 

Cobga, while the lower leaflets serve for foliage, some of the uppermost 
are developed as tendrils for climbing (Fig. 167). In the common Pea this 
is so with all but one or two pairs of leaflets. 

170. In one European Vetch, the leaflets are wanting and the whole 
petiole is a tendril, while the stipules become the only foliage (Fig. 173). 

171. Leaves as Pitchers, or hollow tubes, are familiar in the common 

Pitcher-plant or Side-saddle Flower (Sarracenia, Fig. 174) of our bogs. 

These pitchers are generally half full of water, in which flies and other in- 

sects are drowned, often in such numbers as to make a rich manure for the 

plant. More curious are some of the southern species of Sarracenia, which 
seem to be specially adapted to the capture and destruction of flies and 
other insects. 

Fic. 172. Leaves of Solanum jasminoides, the petiole adapted for climbing, 

Fig. 173, Leaf of Lathyrus Aphaca, consisting of a pair of stipules and a tendril. 
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172. The feaf of Nepenthes (Fig. 175) combines three structures and 
uses. The expanded part below is foliage: this tapers into a tendril for 

174 

climbing ; and this bears a pitcher with a lid. 
haps digested, in the pitcher. 

173. Leaves as Fly-traps. Insects are 

caught in another way, and more expertly, 
by the most extraordinary of all the plants 
of this country, the Dionza or Venus’s Fly- 

trap, which grows in the sandy hogs around 
Wilmington, North Carolina. Here (Fig. 
176) each leaf bears at its summit an appen- f 
dage which opens and shuts, in shape some- | 
thing like a steel-trap, and operating much 
like one. For when open, no sooner does 

a fly alight on its surface, and brush against 
any one of the two or three bristles that grow 
there, than the trap suddenly closes, eaptur- 
ing the intruder. If the fly escapes, the trap 
soon slowly opens, and is ready for another 

capture. When retained, the insect is after 
a time moistened by a secretion from mi- 
nute glands of the inner surface, and is 
digested. In the various species of Drosera or Sundew, insects are caught 

Fia. 174. Leaf of Sarracenia pufpurea, entire, and another with the upper part 

eut off. 

Fia. 175. Leaf of Nepenthes; foliage, tendril, and pitcher combined. 

Fic. 176. Leaves of Dionea; the trap in one of them open, in the others closed. 
& 
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by stiekrng fast to very viscid glands at the tip of strong bristles, aided 
by adjacent gland-tipped bristles which bend slowly toward the captive 
The use of such adaptations and operations may be explained in another 
place. 

§ 3. STIPULES. 

174. A leaf complete in its parts consists of blade, leaf-stalk or petiole, 
and a pair of stipules. But most leaves have either fugacious or minute 

stipules or none at all; many have no petiole (the blade being sessi/e or 
stalkless) ; some have no clear distinction of blade and petiole; and many 

of these, such as those of the Onion and 

all phyllodia (166), consist of petiole only. 
175. The base of the petiole is apt to 

be broadened and flattened, sometimes 

into thin margins, sometimes into a sheath 
which embraces the stem at the point of 

S attachment. 

176. Stipules are such appendages, either wholly or partly separatea 
from the petiole. When quite separate they are said to be free, as in Fig. 

112. When attached to the base of the petiole, as in the Rose and in 

Fic. 177. Leaf of Red Clover: st, stipules, adhering to the base of p, the petiole; 

2, blade of three leaflets. : 

Fia. 178. Part of stem and leaf of Prince’s-Feather (Polygonum orientale) with 

the united sheathing stipules forming a sheath or ocrea. 

Fic. 179. Terminal winter bud of Magnolia Umbrella, natural size. 180. Outer- 

most bud-scale (pair of stipules) detached. 
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Clover (Fig. 177), they are adnate. When the two stipules unite and 
sheathe the stem above the insertion, as in Polygonum (Fig. 178), this 
sheath is called an Ocrea, from its likeness to a greave or leggin. 

177. In Grasses, when the sheathing base of the leaf may answer to 

petiole, the summit of the sheath commonly projects as a thin and short 

membrane, like an ocrea: this is called a Liguua or Licuzez. 

178. When stipules are green and leaf-like they act as so much foliage. 

In the Pea they make up no small part of the actual foliage. In a related 
plant (Lathyrus Aphaca, Fig. 173), they make the whole of it, the remainder 
of the leaf being tendril. 

179. In many trees the stipules are the bud-scales, as in the Beech, and 
very conspicuously in the Fig-tree, Tulip-tree, aud Magnolia (Fig. 179). 
These fall off as the leaves unfold. 

180. The stipules are spines or prickles in Locust and several other 
Leguminous trees and shrubs ; they are tendrils in Smilax or Greenbrier 

§ 4. THE ARRANGEMENT OF LEAVES. 

td 
181. Phyllotaxy, meaning leaf-arrangement, is the study of the position 

of leaves, or parts answering to leaves, upon the stem. 
189. The technical name for the attachment of leaves to the stem is 

b 
@ 

ry eae 

the insertion. Leaves (as already noticed, 54) are inserted in three modes. 

They are : 

Alternate (Fig. 181), that is, one after another, or in other words, with 

only a single leaf to each node ; 

Fig. 181. Alternate leaves, in Linden, Lime-tree, or Basswood. 
F ia. 182. Opposite leaves, in Red Maple. 
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Opposite (Fig. 182), when there is a pair to each node, the two leaves in 

this case being always on opposite sides of the stem; 

Whorled or Verticillate (Fig. 183) when there are more than two leaves 

on a node, in which case they divide the circle 

equally between them, forming a Verticel or whorl. 
When there are three leaves in the whorl, the 

leaves are one third of the circumference apart; 

when four, one quarter, and so on. So the plan of 

opposite leaves, which is very common, is merely 
that of whorled leaves, with the fewest leaves to the 

. whorl, namely, two. , 
183. In both modes and in all their modifica- 

tions, the arrangement is such as to distribute the 
leaves systematically and in a way to give them a 

gocd exposure to the light. 
184. No two or more leaveS ever grow from the same point. The so- 

called Fuscicled or Clustered leaves are 
the leaves of a branch the nodes of 

“vhich are very close, just as they are 
in the bud, so keeping the leaves in a 
cluster. This is evident in the Larch 
(Fig. 184), in which examination shows 

each cluster to be made up of nume- 

rous leaves crowded on a spur or short 
axis. In spring there are only such 

clusters; but in summer some of them 

lengthen into ordinary shoots with scat- 
tered alternate leaves. So, likewise, 

each cluster of two or three needle- 
shaped leaves in Pitch Pines (as in Fig. 185), or of five leaves 

in White Pine, answers to a similar extremely short branch, 
springing from the axil of a thin and slender scale, which 
represents a leaf of the main shoot. For Pines produce two 
kinds of leaves, —1. primary, the proper leaves of the shoots, 

not as foliage, but in the shape of delicate scales in spring, 
which soon fall away; and 2. secondary, the /ascicled leaves, 
from buds in the axils of the former, and these form the 

actual foliage. 

Fig. 183. Whorled leaves of Galium. 

Fic. 184. A piece of stem of Larch with two clusters (fascicles) of numerous 
leaves. 

Fic. 185. Piece of a branch of Pitch Pine, with three leaves in a fascicle or bun. 

dle, in the axil of a thin scale which answers to a primary leaf, The bundle is sur- 

rounded at the base by a short sheath, formed of the delicate scales of the axillary 

bud. é 
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185. Phyllotaxy of Alternate Leaves, Alternate leaves are distrib- 
uted along the stem in an order which is uniform for each species. The 
arrangement in all its modifications is said to be spiral, because, if we 
draw a line from the éxsertion (i. e. the point of attachment) of one leaf to 
that of the next, and so on, this line will wind spirally around the stem as 
it rises, and in the same species will always bear the same number of leaves 
for each turn round the stem. That is, any two successive leaves will 
always be separated from each other by an equal portion of the circum- 
ference of the stem. The distance in height between any two leaves may 
vary greatly, even on the same shoot, for that depends upon the length of 
the internodes, or spaces between the leaves ; but the distance as measured 
around the circumference (in other words, the Angular Divergence, or angle 
formed by any two successive leaves) is uniformly the same. 

186, T'wo-ranked. The greatest possible di- 
’ vergence is, of course, where the second leaf stands 

on exactly the opposite side of the stem from the 
first, the third on the side opposite the second, and 

therefore over the first, and the fourth over the 

second. This brings all the leaves into two ranks, 

one on one side of the stem and one on the other, 

and is therefore called the Z7wo-ranked arrangement. 

Lt occurs in all Grasses, —in Indian Corn, for in- 

stance; also, in the Basswood (Fig. 181). This 

is the simplest of all arrangements, and the one 
which most widely distributes successive leaves, but 

which therefore gives the fewest vertical ranks. 

Next is the 

187. Three-ranked arrangement, —that of all 

Sedges, and of White Hellebore. Here the second 
leaf is placed one third of the way round the stem, 
the third leaf two thirds of the way round, the fourth , 

leaf accordingly directly over the first, the fifth over 

the second, and soon. That is, three leaves occur 

in each turn round the stem, and they are separated 

from each other by one third of the circumference. 
(Fig. 186, 187.) 

188, Five-ranked is the next in the series, and 187 

the most common. It is seen in the Apple (Fig. 188), Cherry, Poplar, 

and the greater number of trees and shrubs. In this case the line traced 
from leaf to leaf will pass twice round the stem before it reaches a leaf 

Fia. 186. Three-ranked arrangement, shown in a piece of the stalk of a Sedge, 

with the leaves cut off above their bases; the leaves are numbered in order, from 

1to6, 187. Diagram or cross-section of the same, in one.plane; the leaves simi- 
larly numbered ; showing two cycles of three. 
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situated directly over any below (Fig. 189). Here the sixth leaf is over 

the first; the leaves stand in five perpendicular ranks, with equal angular 

distance from each other; and this distance between any two successive 

leaves is just two fifths of the circumference of the stem. 

189. The five-ranked arrangement is expressed by the fraction 3. This 
fraction denotes the divergence of 
the successive leaves, i. e. the an- 

gle they form with each other : the 
numerator also expresses the num- 

ber of turns made round the stem 
by the spiral line in completing 
one cycle or set of leaves, namely, 

~ two; and the denominator gives 
» the number of leaves in each cy- 

cle, or the number of perpendic- 

ular ranks, namely, five. In the 

same way the fraction 4 stands for 
the two-ranked mode, and } for 
the three-ranked : and so these 
different sorts are expressed by 

the series of fractions 4, 4, %. Other cases follow in 
the same numerical progression, the next being the 

190. Eight-ranked arrangement. In this the ninth 

leaf stands over the first, and three turns are made 

around the stem to reach it; so it is expressed by \ 
the fraction 2. This is seen in the Holly, aud in the 
common Plantain. Then comes the rl 

191. Thirteen-ranked arrangement, in which the ai 

fourteenth leaf is over the first, after five turns around the stem. The 

common Houseleek (Fig. 191) is a good example. 
192. The series so far, then, is 4, 4, 2, 3, 3; the numerator and the 

denominator of each fraction being those of the two next preceding ones 

added together. At this rate the next higher should be #;, then $%, and 
so on; and in fact just such cases are met with, and (commonly) no others. 
These higher sorts are found in the Pine Family, both in the leaves and 
the cones and in many other plants with small and crowded leaves. But 
in those the number of the ranks, or of leaves in each cycle, can only rarely 

Fia. 188. Shoot with its leaves 5-ranked, the sixth leaf over the first; as in the 

Apple-tree. 

Fic. 189. Diagram of this arrangement, with a spiral line drawn from the attach. 

ment of one leaf to the next, and so on; the parts on the side turned from the eye 

are fainter. 

Fie. 190. A ground-plan of the same; the section of the leaves similarly num- 

bered ; a dotted line drawn from the edge of one leaf to that of the next marks out 

the spiral. haped! A Waa re os eae ie, pz 
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be made out by direct inspection. They may be indirectly ascertained, how- 
ever, by studying the secondary spirals, as they are called, which usually 
become conspicuous, at least two series of them, one 

turning to the right and one to the eft, as shown in 

Fig. 191. For au account of the way in which the 
character of the phyllotaxy may be deduced from the 
secondary spirals, see Structural Botany, Chapter IV. 

198. Phyllotaxy of Opposite and whorled Leaves, ° 

This is simple aud comparatively uniform. The leaves 
of each pair or whorl are placed over the intervals 
between those of the precediug, and therefore under 
the intervals of the pair or whorl next above. The 
whorls or pairs alternate or cross each other, usually 
at right angles, that is, they decussate. Opposite 

leaves, that is, whorls of two leaves only, are far com- 

moner than whorls of three or four or more members. 
This arrangement in successive decussating pairs gives 
an advantageous distribution on the stem in four verti- 

cal ranks. Whorls of three give six vertical ranks, 
and so on. Note that in descriptive botany leaves in 
whorls of two are simply called opposite leaves ; and 

that the term verticillate or whorled, is employed only 
for cases of more than two, unless the latter number 
is specified. 

194. Vernation or Preefoliation, the disposition 
of the leaf-blades in the bud, compriscs two things ; 1st, 
the way in which each separate leaf is folded, coiled, 
or packed up in the bud; and 2d, the arrangement 
of the leaves in the bud with respect to one another. 
The latter of course depends very much upon the 

phyllotaxy, i. e. the position and order of the leaves upon the stem. - The 
same terms are used for it as for the arrangement of the leaves of the 

flower in the flower-bud. See, therefore, ‘‘ Aistivation, or Preefloration.” 

195. As to each leaf separately, it is sometimes straight and open in 
vernation, but more commonly it is either dent, folded, or rolled up. When 
the upper part is bent down upon the lower, as the young blade in the 
Tulip-tree is bent upon the leafstalk, it is said to be Inflewed or Reclined in 
vernation. When folded by the midrib so that the two halves are placed 
face to face, it is Conduplicate (Fig. 193), as in the Magnolia, the Cherry, 

and the Oak. When folded back and forth like the plaits of a fan, it is 

lp i 

192 

Fic. 191. A young plant of the Houseleek, with the leaves (not yet expanded) 

numbered, and exhibiting the 13-ranked arrangement; and showing secondary 

spirals. ‘ 

Fia. 192. Opposite leaves of Euonymus, or Spindle-tree, showing the successive 

pairs crossing each other at right angles. 
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Plicute or Plaited (Fig. 194), as in the Maple and Currant. If rolled, it 

may be so either from the tip downwards, as in Ferns and the Sundew 
(Fig. 197), when in unroll- 

ing it resembles the head 198 194 195 
of a crosier, and is said to 

7 be Circinate ; or it may be 
4 rolled up parallel with the 

axis, either from one edge 

into a coil, when it is Con- 

volute (Fig. 195), as in the 
6O E9 Apricot and Plum; orrolled 

from both edges towards 

196 197 198 

the midrib, — sometimes 

inwards, when it is Invo- 

lute (Fig. 198), as in the 

Violet and Water - Lily ; 
sometimes outwards, when it is Revolute (Fig. 196), in the Rosemary and 
Azalea. The figures are diagrams, representing sections through the leaf, 
in the way they were represented by Linneus. 

Section VIII. FLOWERS. 

196. Flowers are for the production of seed (16). Stems and branches, 
which for a time put forth leaves for vegetation, may at length put forth 
flowers for reproduction. 

§1. POSITION AND ARRANGEMENT OF FLOWERS, OR INFLOR- 

ESCENCE. 

197. Flower-buds appear just where leaf-buds appear; that is, they are 
either ¢erminal or axillary (47-49). Morphologically, flowers answer to 

shoots or branches, and their parts to leaves. 

198. In the same species the flowers are usually from axillary buds only, 
or from terminal buds only; but in some they are both axillary and 
terminal. 

199. Inflorescence, which is the name used by Linneus to signify mode 
of flower-arrangement, is accordingly-of three classes: namely, Indeterminate, 
when the flowers are in the axils of leaves, that is, are from axillary buds; 

Determinate, when they are from terminal buds, and so terminate a stem 

or branch; and Mized, when these two are combined. 

200. Indeterminate Inflorescence (likewise, and for the same reason, 
called indefinite inflorescence) is so named because, as the flowers all come 
from axillary buds, the terminal bud may keep on growing and prolong the 
stem indefinitely. This is so in Moneywort (Fig. 199). 
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201. When flowers thus arise singly from the axils of ordinary leaves, 
they are axillary and solitary, not collected into flower-clusters. 

202. But when several or many flowers are produced near each other, 
the accompanying leaves are 
apt to be of smaller size, or of 
different shape or character: 
then they are called Bracts, 
and the flowers thus brought 
together form a cluster. The 
kinds of flower-clusters of the 
indeterminate class have re- 

ceived distinct names, according to their form and disposition. They are 
principally Raceme, Corymb, Umbel, Spike, Head, Spadix, Catkin, and 
Panicle. 

203. In defining these it will be necessary to use some of the following 
terms of descriptive botany which relate to inflorescence. If a flower is 
stalkless, i. e. sits directly in the axil or other support, it is said to be 
sessile. If raised on a naked stalk of its own (as in Fig. 199) it is pedun- 

culate, and the stalk is a PEDUNCLE. 

204. A peduncle on which a flower-cluster is raised is a 
Common peduncle. That which supports each separate flower 

of the cluster is a Partial peduncle, and is generally called a 
Pepicet. The portion of the general stalk along which 

flowers are disposed is called the Azis of inflorescence, or, 
when covered with sessile flowers, the Rhachis (back-bone), 
and sometimes the Receptacle. The leaves of a flower-cluster 

generally are termed Bracts. But when bracts of different 
orders are to be distinguished, those on the common pedun- 
cle or axis, and which have a flower in their axil, keep the 

name of bracts ; and those on the pedicels or partial flower- 
stalks, if any, that of Bractiets or Bracteoles. The for- 

mer is the preferable English name. 
205. A Raceme (Fig. 200) is that form of flower-cluster 

in which the flowers, each on their own foot-stalk or pedicel, 

are arranged along the sides of a common stalk or axis of 
inflorescence; as in the Lily of the Valley, Currant, Bar- 

berry, one section of Cherry, etc. Each flower comes from 

the axil of a small leaf, or bract, which, however, is often 

so small that it might escape notice, and even sometimes (as 
in the Mustard Family) disappears altogether. The lowest blossoms of a 

Fie. 199. Piece of 2 flowering-stem of Moneywort (Lysimachia nummularia,) 

with single flowers successively produced in the axils of the leaves, from below 

upwards, as the stem grows on. 

Fie. 200. A raceme, with a general peduncle (p), pedicels (p’), bracts (3), and 

bractlets (0’). Plainly“the bracts Kere. answer to the leaves in Fig. 199. 
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raceme are of course the oldest, and therefore open first, and the order of 
blossoming .s ascending from the bottom to the top. The summit, never 
being stopped by a terminal flower, may go on to grow, and often does 
so (as in the common Shepherd’s Purse), producing lateral flowers one 
after another for many weeks. 

206. A Corymb_ (Fig. 202) is the same as a raceme, except that it is 
flat and broad, either convex, or level-topped. That is, a raceme becomes 

a corymb by lengthening the lower pedicels while the uppermost remain 

shorter. The axis of a corymb is short in proportion to the lower pedicels 
By extreme shortening of the axis the corymb may be converted into 

207. An Umbel (Fig. 203) as in the Milkweed, a sort of flower-cluster 
where the pedicels all spring apparently from the same point, from the top 
of the peduncle, so as to resemble, when spreading, the rays of an umbrella; 

whence the name. Here the pedicels ave sometimes called the 
Rays of the umbel. And the bracts, when brought in this way 
into a cluster or circle, form what is called an INvoLUCRE. 

208. The corymb and the umbel being more or less level- 
topped, bringing the flowers into a horizontal plane or a con- 

, vex form, the ascending order of development appears as Cen- 

* tripetal. That is, the flowering proceeds from the margin or 
s circumference regularly towards the centre; the lower flowers 
: of the former answering to the outer ones of the latter. 

209. In these three kinds of flower-clusters, the flowers are 
raised on conspicuous pedicels (204) or stalks of their own. The 

shortening of these pedicels, so as to render the flowers sessile 
or nearly so, converts a raceme into a Spike, and a corymb or an 
umbel into a Head. 

210. A Spike is a flower-cluster with a more or less length- 
ened axis, along which the flowers are sessile or nearly so; as in 

204 the Plantain (Fig. 204). 
211. A Head (Cupitulum) is a round or roundish cluster of flowers, 

Fic. 201. A raceme. 202. Acorymb. 203, An umbel. 
Fig. 204. Spike of the common Plantain or Ribwort. 

cy 
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which are sessile on a very short axis or receptacle, as in the Button-ball, 
Button-bush (Fig. 205), and Red Clover. It is just what a spike would 

become if its axis were shortened; or an umbel, if its pedicels were all 
shortened until the flowers became sessile. The head 
of the Button-bush is naked; but that of the Thistle, 

of the Dandelion, and the like, is surrounded by empty 

bracts, which form an Involucre. Two particular forms 
of the spike and the head have received particular 
names, namely, the Spadix and the Cathkin. 

212. A Spadix is a fleshy spike or head, with small 
and often imperfect flowers, as in the Calla, Indian 
Turnip, (Fig. 206), Sweet Flag, etc. It is commonly 
surrounded or embraced by a peculiar enveloping leaf, 
called a SparHe. 

913. A Catkin, or Ament, is the name given to the 
scaly sort of spike of the Birch (Fig. 207) and Alder, 
the’ Willow and Poplar, and one sort of flower-clusters 
of the Oak, Hickory, and the like, — the so-called Amen- 

taceous trees. 

214. Compound flower-clusters of these kinds are 
not uncommon. When the stalks which in the sim- 
ple umbel are the pedicels of single flowers themselves 
branch into an umbel, a Compound Umbel is formed. . 

Fig. 205. Head of the Button-bush (Cephalanthus). 

Fic. 206. Spadix and spathe of the Indian Turnip; the latter cut through below. 

Fic, 207, Catkin, or Ament, of Birch. 
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This is the inflorescence of Caraway (Fig. 208), Parsnip, and almost all of 
the great family of Umbelliferous (umbel-bearing) plants. 

215. The second- 

ary or partial umbels 

of a compound um- 

bel are UMBELLETS. 
When the umbellets 
are subtended by an 
involucre, this sec- 

ondary involucre is 

called an INvoLUCEL. 
216. A Compound raceme is a cluster of racemes 

racemosely arranged, as in Smilacina racemosa. A 
compound corymb is a corymb some branches of which 

branch again in the same way, as in Mountain Ash. A 
compound spike is a spicately disposed cluster of spikes. 

217. A Panicle, such as that of Oats and many 
Grasses, is a compound flower-cluster of a more or less 
open sort which branches with apparent irregularity, 
neither into corymbs nor racemes. Fig. 209 repre- 

sents the simplest panicle. It is, as it were, a raceme 

of which some of the pedicels have branched so as to 
bear a few flowers on pedicels of their own, while 
others remain simple. A compound panicle is ore that 209 

branches in this vay again and again. 
918. Determinate Inflorescence is that in which the flowers are from 

terminal buds. The simplest case is that of a solitary terminal flower, as 

ec be a ecbioe 

212 

in Fig. 210. This stops the growth of the stem; for its terminal bud, be. 
coming a blossom, can no more lengthen in the manner of aleaf-bud. Any 

- Fic. 208. Compound Umbel of Caraway. 

Fic. 209. Diagram of a simple panicle. 

Fie. 210. Diagram of an opposite-leaved plant, with a single terminal flower. 

211. Same, with a cyme of three flowers; a, the first flower, of the main axis: 0 3, 

those of branches. 212. Same, with flowers also of the third order, cc. 
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further growth must be from axillary buds developing into branches. If 
such branches are leafy shoots, at length terminated by single blossoms, 
the inflorescence still consists of solitary flowers at the summit of stem and 
brauches. But if the flowering branches bear only bracts in place of ordi- 
nary leaves, the result is the kind of flower-cluster called 

219. A Cyme. This is commonly a flat-topped or convex flower-cluster. 
like a corymb, only the blossoms are from terminal buds. 
Fig. 211 illustrates the simplest cyme in a plant with oppo- & 
site leaves, namely, with three flowers. The middle flower, 

a, terminates the stem ; the two others, 4 4, terminate branches, 

one from the axil of each of the uppermost leaves; and being 

later than the middle one, the flowering proceeds from the 
centre outwards, or is Centrifugal. This is the opposite of 

the indeterminate mode, or that where all the flower-buds are 

axillary. If flowering branches appear from the axils below, 
the lower ones are the later, so that the order of blossoming 
continues centrifugal or, which is the same thing, descending, 
as in Fig. 213, making a sort of reversed raceme or false ra- 

ceme,—a kind of cluster which is to the true raceme just 
what the flat cyme is to the corymb. 

220. Wherever there are bracts or leaves, buds may be 218 
produced from their axils and appear as flowers. Fig. 212 represents the 

case where the branches, 4 4, of Fig. 211, each with a pair of small leaves 

or bracts about their middle, have branched again, and produced the 
branchlets and flowers ¢ c, on each side. It is the continued repetition of 
this which forms the full or compound cyme, such as that of the Laures- 
tinus, Hobble-bush, Dogwood, and Hydrangea (Fig. 214). 

221. A Fascicle (meaning a bundle), like that of the Sweet William 
and Lychnis of the gardens, is only a cyme with the flowers much crowded. 

222. A Glomerule is a cyme still more compacted, so as to imitate a 
head. It may be known from a true head by the flowers not expanding 
centripetally, that is, not from the circumference towards the centre. 

993. The illustrations of determinate or cymose inflorescence have been 

taken from plants with opposite leaves, which give rise to the most regular 
cymes. But the Rose, Cinquefoil, Buttercup, etc., with alternate leaves, 

furnish also good examples of cymose inflorescence. 
924, A Cymule (or diminutive cyme) is either a reduced small cyme of 

few flowers, or a branch of a compound cyme, i. e. a partial cyme. 
925. Scorpioid or Helicoid Cymes, of various sorts, are forms of de- 

terminate inflorescence (often puzzling to the student) in which one half of 
the ramification fails to appear. So that they may be called incomplete 
cymes, The commoner forms may be understood by comparing a complete 

Fia. 218. Diagram of a simple cyme in which the axis lengthens, so as to take 

the form of a raceme. 
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cyme, like that of Fig. 215 with Fig. 216, the diagram of a cyme of an op- 

posite-leaved plant, having a series of terminal flowers and the axis con- 

tinued by the development of a branch in the axil of only one of the leaves 

at each node. The dotted lines on the left indicate the place of the wanting 

Y Ces Q VW $ 4S Cc) 

branches, which if present would 
convert this scorpioid eyme into the 

complete one of Fig. 215. Fig. 217 
is a diagram of similar inflorescence 

with altermate leaves. Both are 

kinds of false racemes (219). When 

the bracts are also wanting in such 
cases, as in many Borragineous 
plants, the true nature of the in- 

florescence is very much disguised. 

Fig. 214. Compound cyme of Hydrangea arborescens, with neutral enlarged 

flowers round the circumference. 

Fia. 215. A complete forking cyme of an Arenaria, or Chickweed. 

Fic. 216. Diagram of a scorpioid cyme, with opposite leaves or bracts. 

Fig. 217. Diagram of analogous scorpioid cyme, with alternate leaves or bracts. 
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226. These distinctions between determinate and indeterminate inflores- 
cence, between corymbs and cymes, and between thé true and the false 
raceme and spike, were not recognized by botanists much more than halt 
a century ago, and even now are not always attended to in descriptions. 
It is still usual and convenient to describe rounded or flat-topped and open 
ramification as corymbose, even when essentially cymose; also to call the 
reversed or false racemes or spikes by these (strictly incorrect) names. 

227. Mixed Inflorescence is that in which the two plans are mixed, or 
combined in compound clusters. A mized panicle is one in which, while 
the primary ramification is of the indeterminate order, the secondary or 
ultimate is wholly or partly of the determinate order. A contracted or 
elongated inflorescence of this sort is called a Tuyrsus. Lilac aud Horse- 

chestnut afford common examples of mixed inflorescence of this sort. When 
loose and open such flower-clusters are called by the general name of 
Panicles, The heads of Composite are centripetal; but the branches or 

peduncles which bear the heads are usually of centrifugal order. 

§2. PARTS OR ORGANS OF THE FLOWER. 

228. These were simply indicated in Section II. 16. Some parts are 
necessary to seed-bearing; these are Essential Organs, namely, the Stamens 

and Pistils. Others serve for protection or for attraction, often for both. 

Such are the leaves of the Flower, or the Floral Envelopes. 

229. The Floral Envelopes, taken together, are sometimes called the 

Pepianta, also Perigone, in Latin form Perigonium. In a flower which 
possesses its full number of organs, the floral envelopes are of two kinds, 
namely, an outer circle, the Catyx, and an inner, the Coroxza. 

230. The Calyx is commonly a circle of green or greenish leaves, but 
not always. It may be the most brightly colored part of the blossom. 
Each calyx-leaf or piece is called a Sepat. ° 

931. The Corolla is the inner circle of floral envelopes or flower-leaves, 
usually of delicate texture and colored, that is, of some other color than 

green. Each corolla-leaf is called a Prrat. 
232. There are flowers in abundance which consist wholly of floral énvel- 

opes. Such are the so-called full double flowers, of which the choicer roses 
and camellias of the cultivator are familiar examples. In them, under the 
gardener’s care and selection, petals have taken the place of both stamens 
and pistils. These are monstrous or unnatural flowers, incapable of pro- 
ducing seed, and subservient only to human gratification. Their common 
name of double flowers is not a sensible one: except that it is fixed by 
custom, it were better to translate their Latin name, flores pleni, and call 

them full flowers, meaning full of leaves. 
933. Moreover, certain plants regularly produce neutral flowers, consis. 

ing of floral envelopes only. In Fig. 214, some are seen around the margin 
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of the cyme in Hydrangea. They are likewise familiar in the Hobble-bush 

and in Wild-Cranberry tree, Viburnux: Oxycoccus; where they form an 

attractive setting to the cluster of small and comparatively inconspicuous 

perfect flowers which they adorn. In the Guelder Rose, or Snow-ball ot 

ornamental cultivation, all or most of the blossoms of this same shrub are 

trausformed into neutral flowers. 

234. The Essential Organs are likewise 

of two kinds, placed one above or within 

the other; namely, first, the Stamens or 

fertilizing organs, and second, the Pistis, 

which are to be fertilized and bear the 
seeds. . 

235.. A Stamen consists of two parts, 
namely, the Fruament or stalk (Fig. 219 a), 
and the Anruer (4). The latter is the only a ay 
essential part. It is a case, commonly with two lobes or cells, each opening 

lengthwise by a slit, at the proper time, and discharging a powder or dust- 

like substance, usually of a yellow color. This powder is the Poiusn, or 

fertilizing matter, to produce which is the office of the stamen. 
236. A Pistil (Fig. 220, 221) when complete, has three parts; Ovary, 

Sryiz, and Stiema. The Ovary, at base, is the hollow portion, which con- 

tains one or more Ovuzss or rudimentary seeds. The Style is the tapering 

Fic. 218. A jlos plenus, namely, a full double flower of Rose. 

Fic. 219, A stamen : a, filament : b, anther, discharging pollen. 
Fia. 220. A pistil; with ovary, u, half cut away, to show the contained ovules ; 

d, style; ¢, stigma. 
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portion above: the Stigma is a portion of the style, usually its tip, with 
moist naked surface, upon which grains of pollen may 

lodge and adhere, and thence make a growth which ex- 
tends down to the ovules. When there is no style then 

the stigma occupies the tip of the ovary. 
237. The Torus or Receptacle is the end of the 

flower-stalk, or the portion of axis or stem out of which 
the several organs of the flower grow, upon which they 
are borne (Fig. 223). 

938. The parts of the flower are thus disposed on the 
receptacle or axis essentially as are leaves upon a very 
short stem; first the sepals, or outer floral leaves ; then 

the petals or inner floral leaves; then the stamens; lastly, 
at summit or centre, the pistils, when there are two or 

more of them, or the single pistil, when only one. Fig. 

223 shows the organs displayed, two of each kind, of such 

a simple and symmetrical flower as that of a Sedum or 
Stonecrop, Fig. 222. 

§ 3. PLAN OF FLOWER. 

239. All flowers are formed upon one general plan, but with A in- 
finite variations, and many disguises. This common plan is best understood 
by taking for a type, or standard for comparison, some perfect, complete, 

regular, and symmetrical blossom, and one as simple as such a blossom 
could well be. Flowers are said to be 

Perfect (hermaphrodite), when provided with both kinds of essential or- 

gans, i. e. with both stamens and pistils. 
Complete, when, besides, they have the two sets of floral soantee namely, 

Fig. 221. Model of a simple pistil, with ovary cut across and slightly opened 

ventrally, to show the ovules and their attachment. 

Fia. 222. Flower of Sedum ternatum, a Stonecrop. 

Fia. 223. Parts of same, two of each kind, separated and displayed ; the torus or 

‘1 receptacle in the centre; a, a sepal; 6, a petal; c, a-stamen; d, a pistil. 

6 
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calyx and corolla. Such are completely furnished with all that belongs to 

a flower. 
Regular, when all the parts of each set are alike in shape and size. 

Symmetrical, when there is an equal number of parts in each set or circle 
of organs. 

940. Flax-flowers were taken for a pattern in Section IT.16. But in 
them the five pistils have their ovaries as it were consolidated into one body. 

Sedum, Fig. 222, has the pistils and all the other parts 

free from such cuonsbination. The flower is perfect, 

complete, regular, and symmetrical, but is uot quite 
as simple as it might be; for there are twice as many 
stameus as there are of the other organs. Crassula, 

a relative of Sedum, cultivated in the conservatories 

for winter blossoming (Fig. 224) is simpler, being 

isostemonous, or with just as many stamens as petals or 

sepals, while Sedum is diplostemonous, having double 
that number: it has, indeed, two sets of stamens. 

241. Numerical Plan, A certain number either 
ruus through the flower or is discernible in some of 
its parts. This number is most commonly either five 
or three, not very rarely four, occasionally two. Thus 
the ground-plan of the flowers thus far used for illus- 
tration is five. That of Trillium (Fig. 226, 227) is 

three, as it likewise is as really, if not as plainly, in Tulips and Lilies, Crocus, 

Tris, and all that class of blossoms. In some Sedums all the flowers are 

in fours. In others the first flowers are 

on the plan of five, the rest mostly on 
the plan of four, that is, with four sepals, 

four petals, eight 
stamens (i. e. twice 

four), and four pis- 
tils. Whatever the 
ground number may 
be, it runs through 
the whole in symmet- 
rical blossoms. 

242. Alternation of the successive Circles. In these flowers the 
parts of the successive circles adternate; and such is the rule. That is, 

225 

Fic. 224. Flower of a Crassula. 225. Diagram or ground-plan of same. 
Fic. 226. Flower of a Trillium; its parts in threes. 

Fic. 227. Diagram of flower of Trillium. In this, as in all such diagrams of crosg.. 
section of blossoms, the parts of the outer circle represent the calyx ; the next, co- 

rolla; within, stamens (here in two circles of three each, and the cross-section ig 
through the anthers) ; in the centre, section of three ovaries joined into a compound 
one of three cells 
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the petals stand over the intervals between the sepals; the stamens, when 
of the same number, stand over the intervals between the petals; or when 
twice as many, as in the Trillium, the outer set alternates with the petals, 

and the inner set, alternating with the other, of course stands before the 
petals; and the pistils alternate with these. This is just as it should be on 
the theory that the circles of the blossom answer to whorls of leaves, which 
alternate in this way. While in such flowers the circles are to be regarded 
as whorls, in others they are rather to be regarded as condensed spirals of 
alternate leaves. But, however this may be, in the mind of a morphological 

botanist, ‘ 

243. Flowers are altered Branches, and their parts, therefore, altered 

leaves. That is, certain buds, which might have grown and lengthened 
into a leafy branch, do, under other circumstances and to accomplish other 

purposes, develop into blossoms. In these the axis remains short, nearly 

as itis in the bud; the leaves therefore remain close together in sets or 
circles; the outer ones, those of the calyx, generally partake more or less 
of the character of foliage ; the next set are more delicate, and form the co- 

rolla, while the rest, the stamens and pistils, appear under forms very dif- 
ferent from those of ordinary leaves, and are concerned in the production 

of seed. This view gives to Botany an interest which one who merely no- 

tices the shape and counts the parts of blossoms, without undex$tanding 
their plan, has no conception of. 

244.° That flowers answer to branches may be shown, first, from their 

position. As explained in the section on Inflorescence, flowers arise from 
the same places as branches, and from no other; flower-buds, like leaf-buds, 

appear either on the summit of a stem, that is, as a terminal bud, or in the 
axil of a leaf, as an axillary bud. And, as the plan of a symmetrical flower 

shows, the arrangement of the parts on their axis or receptacle is that of 

leaves upon the stem. 
245. That the sepals and petals are of the nature of leaves is evident 

from their appearance ; they are commonly called the leaves of the flower. 
The calyx is most generally green in color, and foliaceous (leaf-like) in 
texture. And though the corolla is rarely green, yet neither are proper 

leaves always green. In our wild Painted-cup, and in some scarlet Sages, 
common in gardens, the leaves just under the flowers are of the brightest 

red or scarlet, often much brighter-colored than the corolla itself. And 

sometimes (as in many Cactuses, and in Carolina Allspice) there is such a 

regular gradation from the last leaves of the plant (bracts or bractlets) into 

the leaves of the calyx, that it is impossible to say where the one ends and 

the other begins. If sepals are leaves, so also are petals; for there is no 

clearly fixed limit between them. Not only in the Carolina Allspice and 

Cactus (Fig. 229), but in the Water-Lily (Fig. 228) and in a variety of 

tlowers with more than one row of petals, there is such a complete transi- 

tion between calyx and corolla that no one can surely tell how many of the 

leaves belong to the one and how many to the other. 
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946. That stamens are of the same general nature as petals, and there- 

fore a modification of leaves, is shown by the gradual transitions that occur 
between the one and the 
other in many blos- 
soms; especially in cul- 
tivated flowers, such as 

Roses and Camellias, 

when they begin to 

double, that is, to change 

their stamens into pet- 
als. Some wild and 
natural flowers show 
the same interesting 
transitions. The Caro- 
lina Allspice and the 

White Water-Lily ex- 

hibit complete grada- 
tions not only between 
sepals and petals, but 

between petals and stamens. The sepals of our Water-Lily are green out- 

side, but; white and petal-like on the inside; the petals, in many rows, 
gradually grow narrower towards the ceutre of the flower; some of these 
are tipped with a trace of a yellow ; 
anther, but still are petals; the 

next are more contracted and sta- 
men-like, but with a flat petal-like 

filament; and a further narrow- 

ing of this completes the genuine 

stamen. 

247. Pistils and stamens now 
and then change into each other in 
some Willows; pistils often turn 
into petals in cultivated flowers ; 
and in the Double Cherry they 
are occasionally replaced by small 
green leaves. Sometimes a whole 
blossom changes into a cluster of 
green leaves, as in the “green 
roses” occasionally noticed in gar- 
dens, and sometimes it degenerates into a leafy branch. So the botanist 
regards pistils also as answering to leaves; that is, to single leaves when 
simple and separate, to a whorl of leaves when conjoined. 

Fic. 228. Series of sepals, petals, and stamens of White Water-Lily, showing 
the transitions. : a wt 

Wic. 229. A Cactus blossom. 
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§ 4 MODIFICATIONS OF THE TYPE. 

248. The Deviations, as they may be called, from the assumed type or 
pattern of flower are most various and extensive. The differences between 
one species and another of the same genus are comparatively insignificant ; 

those between different genera are more striking; those between different 
families and classes of plants more aud more profound. They represent 
different adaptations to conditions or modes of life, some of which have 
obvious or probable utilities, although others are beyond particular expla- 
nation. The principal modifications may be conveniently classified. First 
those which in place of perfect (otherwise called hermaphrodite or bisexual) 

flowers, give origin to 
249. Unisexual, or Separated, or Diclinous Flowers, imperfect flow- 

ers, as they have been called in contradistinction to perfect flowers; but that 
‘ () a 

term is too ambiguous. In 
these some flowers want the 

stamens, while others want the pistils. Taking 

hermaphrodite flowers as the pattern, it is natural 

to say that the missing organs are suppressed. This 

expression is justified by the very numerous cases 

in which the missing parts are adortive, that is, 

are represented by rudiments or vestiges, which 

serve to exemplify the plan, although useless as 

to office. Unisexual flowers are ~ 

Moneecious (or Monoicous, i. e. of one household), when flowers of both 

sorts or sexes are produced hy the same individual plant, as in the Ricinus 

or Castor-oil Plant, Fig. 230. 

Diecious (or Dioicous, i. e. of separate households), when the two kinds 

are borne on different plants; as in Willows, Poplars, Hemp, and Moon- 

seed, Fig. 231, 232. 

Polygamous, when the flowers are some of them perfect, and some 

staminate or pistillate only. 

Fic. 230. Unisexual flowers of Castor-oil plant: s, staminate flower ; p, pistillate 

flower, 
Fig. 231, staminate, and 232, pistillate flower of Moonseed. 
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250. A blossom having stamens and no pistil is a Stamtnate or Male 
flower. Sometimes it is called a Sterile flower, not appropriately, for other 
flowers may equally be sterile. One having pistil but no stamens is a 

Pistillate or Female flower. 

251. Incomplete Flowers are so named 

in contradistinction to complete: they want 
either one or both of the floral envelopes. 

Those of Fig. 230 are incomplete, having ca- 
lyx but no corolla. So is the flower of Anem- 

one (Fig. 233), although 
its calyx is colored likea 

corolla. The flowers of W 
Saururus or Lizard’s-tail, £33 
although perfect, have neither calyx nor corolla (Fig. 

234). Incomplete flowers, accordingly, are 

Naked or Achlamydeous, destitute of both floral en- 
velopes, as in Fig. 234, or 

Apetalous, when wanting only the corolla. The case of corolla present 
and calyx wholly wanting is extremely rare, although there are seeming 
instances. In fact, a single or simple perianth is taken to be a calyx, 
unless the absence or abortion of a calyx can be made evident. 

252. In contradistinction to 
regular and symmetrical, very 
many flowers are 

Irregular, that is, with the 

members of some or all of the 
floral circles ‘unequal or dissim- 

ilar, and 

Unsymmetrical, that is, when 

the circles of the flower or 
some of them differ in the num- 
ber of their members.* (Sym- 

ZA metrical and unsymmetrical are 
S a >) used in a different sense in some 

recent books, but the older use 

Q should be adhered to.) Want 
of numerical symmetry and 
irregularity commonly go to- 
gether; and both are common. 
Indeed, few flowers are entirely 

Fic. 233, Flower of Anemone Pennsylvanica; apetalous, hermaphrodite. 

Fic. 234. Flower of Saururus or Lizard’s-tail; naked, but hermaphrodite. 

Fic. 235. Flower of Mustard. 236. Its stamens and pistil separate and enlarged. 

Fic. 287. Flower of a Violet. 238. Its calyx and corolla displayed: the fiva 

smailer parts are the sepals; the five intervening larger ones are the petals. 
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symmetrical beyond calyx, corolla, and perhaps stamens; and probably no 
irregular blossoms are quite symmetrical. 

240 

trated together, beginning with cases 
which are comparatively free from other 

A complications. The blossom of Mustard, 
a aN, and of all the very natural family which 

it represents (Fig. 235, 236), is regular 
| ) but unsymmetrical in the stamens. There 

. \ 27 are four equal sepals, four equal petals ; 
NE but six stamens, and only two members 

241 - in the pistil, which for the present may 

Fia. 239. Flower of a Larkspur. 240. Its calyx and corolla displayed ; the five 

targer parts are the sepals; the four smaller, of two shapes, are the petals; the 

place of the fifth petal is vacant. 241. Diagram of the same; the place for the 

missing petal marked by a dotted line. 

Fig. 242. Flower ofa Monkshood. 243. Its parts displayed; five sepals, the up- 

per forming the hood; the two lateral alike, broad and flat; the two lower small. 

The two pieces under the hood represent the corolla, reduced to two odd-shaped 

petals; in centre the numerous stamens and three pistils. 244. Diagrawa of the 

calyx and corolla; the three dotted lines in the place of missing petals. 
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be left out of view. The want of symmetry is in the stamens. These are in 

two circles, an outer and an inner. The outer circle consists of two stamens 

only; the inner has its proper number of four. The flower of Violet, which 

is on the plan of five, is symmetrical in calyx, corolla, and stamens, inas- 

much as each of these circles consists of five members ; but it is conspicu- 

ously irregular in the corolla, one of the petals being very different from the 

rest. 

954. The flowers of Larkspur, and of Monkshood or Aconite, which are _ 

acarly related, are both strikingly irregular in calyx and corolla, and con- 

siderably unsymmetrical. In Larkspur (Fig. 239-241) the irregular calyx 

cousists of five sepals, one of which, larger than the rest, is prolonged be- 

hind into a large sac or spur; but the corolla is of only four petals (of two 

shapes), — the fifth, needed to complete the symmetry, being left out. And 

the Monkshood (Fig. 242-244) has five very dissimilar sepals, and a corolla 

of only two very small and curiously-shaped petals, —the three needed to 

make up the symmetry being left out. The stamens ‘in both are out of 

symmetry with the ground-plan, being numerous. So are the pistils, which 

are usually diminished to three, sometimes to two or to one. 

955, Flowers with Multiplication of Parts are very common. The 

stamens are indefinitely numerous 

in Larkspur and in Monkshood 
(Fig. 242, 243), while the pistils 
are fewer than the ground-plan 
suggests. Most Cactus-flowers 

have all the organs much in- 
creased in number (Fig. 229), 

and so of the Water-Lily. In 
Anemone (Fig. 233) the stamens 

and pistils are multiplied while 
the petals are left out. In Buttercups or Crowfoot, while the sepals and 

petals couform to the ground-plan of five, both stamens and pistils are indefi- 
nitely multiplied (Fig. 245). 

256. Flowers modified by Union of Parts, so that these parts more 

or less lose the appearance of separate leaves or other orgaus growing out 
of the end of the stem or receptacle, are extremely common. There are two 
kinds of such union, namely : — 

Coalescence of parts of the same circle by their contiguous margins; and 
Adnation, or the union of adjacent circles or unlike parts. 
257. Coalescence is not rare in leaves, as in the upper pairs of Honcy- 

suckles, Fig. 163. It may all the more be expected in the crowded circles 
or whorls of flower-leaves. Datura or Stramonium (Fig. 246) shows this 

coalescence both in calyx and corolla, the five sepals and the five petals be- 
ing thus united to near their tips, each into a tube or long and narrow cup. 
These unions make needful the following terms ; — 

Fia. 245. Flower of Ranunculus bulbosus, or Buttercup, in section. 
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Gamopetalous, said of a corolla the petals of which are thus coalescent 
into one body, whether only at base or higher. The union may extend to 
the very summit, as in Morning Glory and 
the like (Fig. 247), so that the number of 
petals in it may not be apparent. The old 
name for this was Monopetalous, but that 

means “one-petalled ;” while gamopetalous 
means “ petals united,” and therefore is the 

proper term. 

Polypetalous is the counterpart term, to 
denote a corolla of distinet, that is, separate 

petals. As it means “many petalled,” it is 
not the best possible name, but it is the old 
one and in almost universal use. 

Gamosepalous applies to the calyx when 

the sepals are in this way united. 
Polysepalous, to the calyx when of sepa- 

tate sepals or calyx-leaves. 
258. Degree of union or of separation in 

descriptive botany is expressed in the same 
way as is the lobing of leaves (139). See 

Fig. 249-253, and the explanations. 
259. A corolla wheu gamopetalous com- 

monly shows a distinction (well marked in 

Fig. 249-251) between a contracted tubular 
portion below, the Tug, and the spread- 
ing part above, the Borprer or Lius. The 
junction between tube and limb, or a more 

or less enlarged upper portion of the tube 
between the two, is the Turoat. The 

same is true of the calyx. 
260. Some names are given to partic. 

ular forms of the gamopetalous corolla, 
applicable also to a gamosepalous calyx, 

such as 
Wheel-shaped, or Rotate ; when spread- 

ing out at once, wichout a tube or with 
a very short one, something in the shape 
of a wheel or of its diverging spokes, Fig. 

252, 253. 
Salver-shaped, or Salverform ; when a flat-spreading border is raised on 

Fic. 246. Flower of Datura Stramonium; gamosepalous and gaznopetalous, 

Fic. 247. Funnelform corofla of a common Morning Glory, detached from ite 

polysepalous calyx. 
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a narrow tube, from which it diverges at right angles, like the salver rep- 

a 
248 249 250 

resented in old pictures, with a slender 

handle beneath, Fig. 249-251, 255. 

Bell-shaped, or Campanulate ; where 

a short and broad tube widens upward, 
in the shape of a bell, as in Fig. 254. \ 

Funnel-shaped, or Funnel-form ; grad- 252 253 

ually spreading at the summit of a tube which is narrow below, in the 

shape of a funnel or tunnel, as in the corolla of the common Morning 
Glory (Fig. 247) and of the Stramonium (Fig. 246). 

Fia. 248. Polypetalous corolla of Soapwort, of five petals with long claws or 

stalk-like bases. ; 

Fia. 249. Flower of Standing Cypress (Gilia coronopifolia); gamopetalous: the 

tube answering to the long claws in 248, except that they are coalescent: the limb 

or border (the spreading part above) is five-parted, that is, the petals not there 

united except at very base. 

Fic. 250. Flower of Cypress-vine (Ipomoea Quamoclit); like preceding, but limb 

five-lobed. 

Fig. 251. Flower of Ipomca coccinea; limb almost entire. 

Fic. 252. Wheel-shaped or rotate and five-parted corolla of Bittersweet, Solanum 

Dulcamara. 253. Wheel-shaped and five-lobed corolla of Potato. 

Fic. 254, Flower of a Campanula or Harebell, with a campanulate or bell-shaped 

corolla; 255, of a Phlox, with salver-shaped corolla; 256, of Dead-Nettle (Lamium), 

with labiate ringent (or gaping) corolla; 257, of Snapdragon, with labiate person- 

ate corolla; 258, of Toad-Flax, with a similar corolla spurred at the base. 
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Tubular ; when prolonged into a tube, with little or no spreading at the 
border, as in the corolla of the Trumpet Honeysuckle, the calyx of Stra- 
monium (Fig. 246), ete. 

261. Although sepals and petals are usually all blade or lamina (123), 
like a sessile leaf, yet they may have a contracted and stalk-like base, an- 

swering to petiole. This 
is called its Craw, in 

Latin Unguis. Unguieu- 

late petals are universal 
and strongly marked in 
the Pink tribe, as in 

Soapwort (Fig. 248). 

262. Such petals, and 

various others, may have 
259 an outgrowth of the in- 
ner face into an appendage or fringe, as in Soapwort, and in Silene (Fig. 
259), where it is at the junction of 
claw and blade. This is called a wR ‘ 
Crown, or Corona. In Passion- A a 

flowers (Fig. 260) the crown consists A aoe 
of numerous threads on the base of 
each petal. 

263. Irregular Flowers may be 
polypetalous, or nearly so, as in the A 
papilionaceous corolla; but most of 261 
them are irregular through coales- 
cence, which often much disguises 
the numerical symmetry also. As 
affecting the corolla the following 
forms have received particular names : 

264. Papilionaceous Corolla, 

Fig. 261, 262. This is polypetalous, 
except that two of the petals cohere, 
usually but slightly. It belongs only 
to the Leguminous or Pulse family. 
The name means butterfly-like; but 
the likeness is hardly obvious. The 
names of the five petals of the 
papilionaceous corolla are curiously 
incongruous. They are, 

Fic. 259. Unguiculate (clawed) petal of a Silene; with a two-parted crown. 

Fic. 260. A’small Passion-flower, with crown of slender threads. 

Fig. 261. Front view of.a papilionaceous corolla. 262. The parts of the same, 
displayed: s, Standard, or Vexillum; w, Wings, or Ale; %, Keel, or Carina. 
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The Stanparp or Banner (Vezillum), the large upper petal which is 

external in the bud and wrapped around the others. 
The Wives (dle), the pair of side petals, of quite different shape from 

the standard. 

The Kern (Carina), the two lower and usually smallest petals; these are 

lightly coalescent into a body which bears some likeness, not to the keel, 

but to the prow of a boat; and this encloses the stamens and pistil. A 

Pea-blossom is a typical example; the present illustration is from a species 

of Locust, Robinia hispida. 
965. Labiate Corolla (Fig. 256-258), which would more properly have 
y been called Biladiate, that is, two-lipped. 

vial 

\Rant i} \ va 

This is a common form of gamopetalous co- 

penn. 
rola; and’ the calyx is often bilabiate also. 

These flowers are all on the plan of five; 

and the irregularity in the corolla is owing 
to unequal union of the petals as well as to 
diversity of form. The two petals of the 
upper or posterior side of the flower unite 

with each other higher up than with the 
lateral petals (in Fig. 256, quite to the top), 
forming the Upper lip: the lateral and the 

lower similarly unite to form the Lawer lip. 

The single notch which is generally found 

at the summit of the upper lip, and the two 

notches of the lower lip, or in other words 

the two lobes of the upper and the three of 

the lower lip, reveal the real composition. 
So also does the alternation of these five 
parts with those of the calyx outside. When 
the calyx is also bilabiate, as in the Sage, 

this alternation gives three lobes or sepals 
to the upper and two to the lower lip. Two 

forms of the labiate corolla have been desig- 
nated, viz.:— 

Ringent or Gaping, when the orifice is 

wide open, as in Fig. 256. 

Personute or Masked, when a protube- 
rance or intrusion of the base of the lower 
lip (called a Palate) projects over or closes 

the orifice, as in Snapdragon and Toad-Flax, Fig. 257, 258. 

Fic. 263. Corolla of a purple Gerardia laid open, showing the four stamens; the 

cross shows where the fifth stamen would be, if present. 

Fic, 264. Corolla, laid open, and stamens of Pentstemon grandiflorus, with a 
sterile filament in the place of the fifth stamen, and representing it. 

Fig. 265. Corolla of Catalpa. laid open, displaying two good stamens and three 
abortive ones or vestiges. 
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266. There are all gradations between labiate and regular corollas. In 
those of Gerardia, of some species of Pentstemon, and of Catalpa (Fig. 
263-265), the labiate character is slight, but is manifest on close inspection. 
In almost all such flowers the plan of five, which is obvious or ascertain- 
able in the calyx and corolla, is obscured in the stamens by the abortion or 
suppression of one or three of their number. 

267. Ligulate Corolla. The ligulate or Strap-shaped corolla mainly 

belongs to the family of Composite, in which numerous small flowers are 

gathered into a head, within an involucre that imitates a calyx. It is best 
exemplified in the Dandelion and in Chiccory (Fig. 266). Each one of 
these straps or Ligules, looking like so many petals, is the corolla of a dis- 

tinct flower: the base is a short tube, which opens out inté the ligule: the 
five minute teeth at the end indicate the number of constituent petals. So 
this is a kind of gamopetalous corolla, which is open along one side nearly 

Fie. 266. Two flower-heads of Chiccory. 
Fig. 267. One of them half cut away, better showing some of the flowers. 
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to the base, and outspread. The nature of such a corolla (and of the sta- 

mens also, to be explained in the next section) is illustrated by the flower 

of a Lobelia, Fig. 285. 

268. In Asters, Daisies, Sunflower, Coreopsis (Fig. 268), and the like, 

only the marginal (or Ray) corollas are ligulate; the rest (those of the 

Disk) are. regularly gamopetalous, 

tubular, and five-lobed at summit; 

but they are small and individually 

inconspicuous, only the ray-flowers 

making a show. In fact, those of 

Coreopsis and of Sunflower are 
simply for show, these ray-flowers 
being not only sterile, but zeutral, 

that is, having neither stamens 

nor pistil. But in Asters, Daisies, 
Golden-rods, and the like, these ray-flowers are pistillate and fertile, serving 

b 

therefore for seed-bearing as well as for show. Let it not be supposed thas 
the show is useless. See Section XIII. 

269. Adnation, or Consolidation, is the union of the members of parts 

belonging to different circles of the flower (256). It is of course under- 

stood that in this (as likewise in coalescence) the parts are not formed and 
then conjoined, but are produced in union. They are born united, as the 
term adzate implies. To illustrate this kind of union, take the accompany- 
ing series of flowers (Fig. 270-274), shown in vertical section. In the 

first, Fig. 270, Flax-flower, there is no adnation; sepals, petals, and sta- 

mens, are free as well as distinct, being separately borne on the receptacle, 

one circle within or above the next; only the five pistils have their ovaries 
coalescent. In Fig. 271, a Cherry flower, the petals and stamens are borne 
on the throat of the calyx-tube; that is, the sepals are coalescent into a cup, 
and the petals and stamens are adnate to the inner face of this; in other 

Fia. 268. Head of flowers of a Coreopsis, divided lengthwise. 

Fic. 269. A slice of the preceding more enlarged, with one tubular perfect flower 

(a) left standing on the receptacle, with its bractlet or chaff (4), one ligulate and 
neutral ray-flower (cc), and part of another; dd, section of bracts or leaves of the 

involucre. 
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words, the sepals, petals, and stamens are all consolidated up to a certain 
height. In Fig. 272, a Purslane-flower, the same parts are adnate to or 
consolidated with the ovary up to 
its middle. In Fig. 278, a Haw- 
thorn-flower, the consolidation has 

extended over the whole ovary ; 
and petals and stamens are adnate \S 
to the calyx still further. In Fig. 
274, a Cranberry-blossom, it is the 
same except that all the parts are 

free at the same height; all seem 

to arise from the top of the ovary. 
270. In botanical description, 

to express tersely such differences 
in the relation of these organs to 
the pistil, they are said to be 

Hypogynous (i. e. under the pis- 
til) when they are all free, that is, 

not adnate to pistil nor connate 
with each other, as in Fig. 270. 

Perigynous (around the pistil) 
when connate with each other, 

that is, when petals and stamens 

are izserted or borne on the calyx, 
whether as in Cherry-flowers (Fig. 
271) they are free from the pistil, a 
or as in Purslane and Hawthorn 
(Pig. 272, 273) they are also ad- 
uate below to the ovary. 

Epigynous (on the ovary) when 
so adnate that all these parts ap- 
pear to arise from the very summit of the ovary, as in Fig, 274. The 
last two terms are not very definitely distinguished. 

271. Another and a simpler form of expression is to describe parts of 
the flower as being 

Free, when not united with or éaserted upon other parts. 
Distinet, when parts of the same kind are not united. This term is the 

counterpart of coalescent, as free is the counterpart of adnate. Many 
writers use the term “free ” indiscriminately for both; but it is better to 
distinguish them. “ 

Fia. 270 Flax-flower in section; the parts all free, —hypogynous. 
Fia. 271. Cherry-flower in section; petals and stamens adnate to tube of calyx, — 

perigynous. 

Fia. 272. Purslane-flower in section; calyx, petals, stamens, all adnate to lower 

half of ovary, — perigynous. 
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Connate is a term common for either not free or not distinct, that is, for 

parts united congenitally, whether of same or of different kinds. 

Adnate, as properly used, relates to the union of dissimilar parts. 
272. In still another form of ex- 

pression, the terms superior and 
inferior have been much used in 

) the sense of above and below. 
Superior is said of the ovary of 

Flax-flower, Cherry, etc., because 

above the other parts; it is equiv- 
alent to “ovary free.” Or it is 

said of the calyx, etc., when above 

the ovary, as in Fig. 273-275. 

Inferior, when applied to the 
ovary, means the same as “ calyx 

adnate ;”’ when applied to the flo- 
ral envelopes, it means that they 
are free. 

273. Position of Flower or 

of its Parts. The terms superior 
and inferior, or upper and lower, 
arealso used to indicate the relative 

position of the parts of a flower in 
reference to the axis of inflorcs- 

vence. An axillary flower stands between the bract or leaf which sub- 
tends it and the axis or stem which bears this bract 

or leaf. ‘This is represented in 
<3) 

gS sectional diagrams (as in Fig. 275, s ~ 

/ ~\ 276) by a transverse line for the aN 
= bract, and a small circle for the axis A @ 

0) of inflorescence. Now the side of N 

the blossom which faces the braet \ Y y) 

= 

is the 
TS Anterior, or Inferior, or Lower side ; 

while the side next the axis is the 26 

Posterior, or Superior, or Upper side of the flower. 
274. So, in the labiate corolla (Fig. 256-258), the lip which is composea 

of three of the five petals is the anterior, or inferior, or lower lip; the other 
is the posterior, or superior, or upper lip. 

Fic. 273. Hawthorn-blossom in section; parts adnate to whole face of ovary, 
and with each other beyond; another grade of perigynous. 

Fic. 274, Cranberry-blossom in section; parts epigynous. 

Fia. 275. Diagram of papilionaceous flower (Robinia, Fig. 261), with bract be- 
low; axis of inflorescence above. 

Fia. 276. Diagram of Violet-flower; showing the relation of parts to bract and 
axis. 
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275. In Violets (Fig. 238, 276), the odd sepal is posterior (next the 
axis); the odd petal is therefore anterior, or next the subtending leaf. In 
the papilionaceous flower (Fig. 261, and diagram, Fig. 275), the odd sepal is 
anterior, and so two sepals are posterior; consequently, by the alternation, 
the odd petal (the standard) is posterior or upper, and the two petals form- 
ing the keel are anterior or lower. 

§ 5. ARRANGEMENT OF PARTS IN THE BUD. 

276. Aistivation was the fanciful name given by Linneus to denote 
the disposition of the parts, especially the leaves of the flower, before An- 
thesis, i. e. before the blossom opens. Prefloration, a better term, is some- 
times used. This is of importance in distinguishing different families or 
genera, of plants, being generally uniform in each. The estivation is best 
seen by making a slice across the flower-bud ; and it may be expressed in 
diagrams, as in the accompanying figures. 

277. The pieces of the calyx or the corolla either overlap each other in 
the bud,.or they do not. When they do not overlap, the estivation is 

Valvate, when the pieces meet each other by their 
abrupt edges, without any infolding or overlapping; 
as the calyx of the Linden or Basswood (Fig. 277). 

Induplicate, which is valvate with the margins of 
each piece projecting inwards, as in the calyx of a 
common Virgin’s-bower, Fig. 278, or 

Involute, which is the same but the margins rolled 
inward, as in most of the large-flowered species of 

Clematis, Fig. 279. 
Reduplicate, a rarer modification of valvate, is similar but with margins 

projecting outward. 
GO Open, the parts not touching in the bud, as 

the calyx of Mignonette. 
os 278. When the pieces overlap in the bud, it 

278 279 

is in one of two ways; either every piece has 
one edge in and one edge out, or some pieces 

are wholly outside and others wholly inside. In 
the first case the estivation is ; aS 

Convolute, also named Contorted or Twisted, as in Fig. 280, a cross-sec- 

tion of a corolla very strongly thus convolute or rolled up together, and in 
the corolla of a Flax-flower (Fig. 281), where the petals only moderately 
overlap in this way. Here one edge of every petal covers the next before 

Fic. 277. Diagram of a flower of Linden, showing the calyx valvate and corolla 

imbricate in the bud, etc. 

Fia, 278. Valvate-induplicate sstivation of calyx of common Virgin’s-bower. 

Fia. 279. Valvate-involute estivation of same in Vine-bower, Clematis Vitialla. 

7 
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it, while its other edge is covered by the next behind it. The other mode 
is the 

Inbricate or Imbricated, in which the outer parts cover or overlap the 
inner so as to “break joints,” like tiles 
or shingles on a roof; whence the name. 
When the parts are three, the first or ie 

( } outermost is wholly external, the third © 

280 

wholly internal, the second has one \ Ne 
margin covered by the first while the 
other overlaps the third or innermost SZ 

piece: this is the arrangement of alternate three- 
ranked leaves (187). When there are five pieces, as in the corolla of Fig. 
225, and calyx of Fig. 281, as also of Fig. 241, 276, two are external, 

two are internal, and one (the third in the spiral) has one edge covered 
by the outermost, while its other edge covers the in- 

. nermost; which is just the five-ranked arrangement of 
N_ alternate leaves (188). When the pieces are four, two 

Hi! are outer and two are inner; which answers to the ar- 
rangement of opposite leaves. 

279. The imbricate and the convolute modes some- 
times vary one into the other, especially in the corolla. 

280. In a gamopetalous corolla or gamosepalous calyx, 

the shape of the tube in the bud may sometimes be notice- 

able. It may be 
Plicate or Plaited, that is, folded lengthwise; and the 

plaits may either be turned outwards, forming projecting 
ridges, as in the corolla of Campanula; or turned in- 

wards, as in that of Gentian Belladonna; or 

282 Supervolute, when the plaits are convolutely wrapped 
round each other, as in the corolla of Morning Glory and of Stramonium, 
Fig. 282. ¥ 

Section IX. STAMENS IN PARTICULAR. 

281. Androecium is a technical name for the staminate system of o 
flower (that is, for the stamens taken together), which it is sometimes con- 

venient to use. The preceding section has dealt with modifications of the 
flower pertaining mainly to calyx and corolla. Those relating to the sta- 
mens are now to be indicated. First as to 

Fic. 280. Convolute estivation, as in the corolla-lobes of Oleander. 

Fig. 281, Diagram of a Flax-flower; calyx imbricated and corolla convolute in 
the bud. 

Fic. 282. Upper part of corolla of Datura Stramonium in the bud ; and below 
a section showing the convolution of the plaits. 
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282. Insertion, or place of attachment. The stamens usually go with 
the petals. Not rarely they are at base 

Epipetalous, that is, inserted 
on (or adnate to) the corolla, as 
in Fig. 283. When free from 
the corolla, they may be 

Hypogynous, inserted on the 
receptacle under the pistil or 
gynecium. 

Perigynous, inserted on the 
calyx, that is, with the lower 

part of filament adnate to the 
ealyx-tube. 

Epigynous, borne apparently on the top of the ovary; all which is ex- 
plained in Fig. 270-274. 

Gynandrous is another term relating to insertion of rarer occurrence, 
that is, where the stamens are ( 

inserted on (in other words, “~~ G 
adnate to) the style, as in j 
Lady’s Slipper (Fig. 284), and ,, 
in the Orchis family generally. 

283. In Relation to each 
y * Other, stamens are more com- 

mouly 

Distinct, that is} without any /| 

union with each other. But | 
when united, the following 

284 technical terms of long use 285 

indicate their modes of mutual connection : — 
Monadelphous (from two Greek words, meaning ‘in one brotherhood ”’), 

when united by their filaments into one set, usually into a ring or cup 

below, or into a tube, as in the Mallow Family (Fig. 286), the Passion- 

flower (Fig. 260), the Lupine (Fig. 287), and in Lobelia (Fig. 285). 
Diadelphous (meaning in two brotherhoods), when united by the fila- 

ments into two sets, as in the Pea and most of its near relatives (Fig. 288), 

usually nine in one set, and one in the other. 
Triadelphous (three brotherhoods), when the filaments are united in three 

sets or clusters, as in most species of Hypericum. 

Fie. 283. Corolla of Morning Glory laid open, to show the five stamens inserted 

on it, near the base. 

_  Fiq. 284, Style of a Lady’s Slipper (Cypripedium), and stamens united with it ; 

a, a, the anthers of the two good stamens; st, an abortive stamen, what should 

be its anther changed into a petal-like body ; stig, the stigma. 

Fig. 285. Flower of Lobelia cardinalis, Cardinal flower; corolla making approach 

to the ligulate form; filaments (st) monadelphous, and anthers (a) syngenesious. 
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Pentadelphous (five brotherhoods), when in five sets, as in some species 

of Hypericum and in American Linden (Fig. 277, 289). 
Polyadelphous (many or several 

brotherhoods) is the term generally 

employed when these sets are several, 

or even more than two, and the par- 

ticular number is left unspecified. 

These terms all relate to the fila- 

ments. 

Syngenesious is the term to denote 

that stamens have their anthers united, 

coalesceut into a ring or tube; as in 

Lobelia (Fig. 285), in Violets, and in 

all of the great family of Composite. 

984. Their Number in a flower is commonly expressed directly, but 

sometimes adjectively, by a series of terms which were the name of classes 

in the Linnean artificial system, of which the following names, as also the 

preceding, are a survival : — 
Monandrous, i.e. solitary-stamened, when the flower has only one stamen, 

Diandrous, when it has two stamens only, 

Triandrous, when it has three 

stamens, 
Tetrandrous, when it has four 

stamens, 

Pentandrous, when it has 
five stamens, 

Hezrandrous, when with six 

stamens, and so on to 

Polyandrous, when it has 
many stamens, or more than a dozen. 

285. For which terms, see the Glossary. They are all Greek numerals 
prefixed to -andria (from the Greek), which Linneus used for andracium, 

and are made into an English adjective, -androus. Two other terms, of 
same origin, designate particular cases of number (four or six) in con- 

nection with unequal length. Namely, the stamens are 
Didynamous, when, being only four, they form two pairs, one pair longer 

than the other, asin the Trumpet Creeper, in Gerardia (Fig. 263), etc. 

290 

Ftc. 286. Flower of a Mallow, with calyx and corolla cut away ; showing mona- 

delphous stamens. 

Fic. 287. Monadelphous stamens of Lupine. 288. Diadelphous stamens (9 and 1) 

of a Pea-blossom. 

Fia. 289. One of the five stamen-clusters of the flower of American Linden, with 

accompanying scale. The five clusters are shown in section in the diagram of this 

flower, Fig. 277. 
Fra. 290. Five syngenesious stamens of a Coreopsis. 291. Same. with tube laid 

open and displayed. 
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Letradynamous, when, being only six, four of them surpass the ‘other 
two, as in the Mustard-flower and all the Cruciferous family, Fig. 235. 

286. The Filament is a kind of stalk to the anther, commonly slender 
or thread-like : it is to the anther nearly what the petiole is to the blade of 
aleaf, Therefore it is not an essential part. As a leaf may be without 
a stalk, so the anther may be Sessile, or without a filament. 

287. The Anther is the essential part of the stamen. It is a sort of 
case, filled with a fine powder, the Pollen, which serves to fertilize the pis- 
til, so that it may perfect seeds. The anther is said to be 

Innate (as in Fig. 292), when it is attached by its base to the very apex 
of the filament, turning neither inward nor outward ; 

Adnate (as in Fig. 293), when attached 
as it were by one face, usually for its whole 

length, to the side of a continuation of the 
filament; and 

Versatile (as in Fig. 294), when fixed by 

or near its middle only to the very point of 

the filament, so as to swing loosely, as in 
the Lily, in Grasses, etc. Versatile or ad- 
nate anthers are 

Introrse, or Incumbent, when facing in- 
ward, that is, toward the centre of the flow- 992 298 294 
er, as in Magnolia, Water-Lily, etc. 

Eztrorse, when facing outwardly, as in the Tulip-tree. 
288. Rarely does a.stamen bear any resemblance to a leaf, 

or even to a petal or flower-leaf. Nevertheless, the botanist’s 

idea of a stamen is that it answers to a leaf developed in a 
peculiar form and for a special purpose. In the filament he 
sees the stalk of the leaf; in the anther, the blade. The 

blade of a leaf consists of two similar sides; so the anther 

consists of two Lopes or CELts, one answering to the left, the 

other to the right, side of the blade. The two lobes are often 

® conneeted by a prolongation of the filament, which answers 
} to the midrib of a leaf; this is called the Connective. This 

is conspicuous in Fig. 292, where the connective is so broad 

that it separates the two cells of the anther to some distance. 
289. A simple conception of the morphological relation of 

an anther to a leaf is given in Fig. 295, an ideal figure, the lower part rep- 
resenting a stamen with the top of its anther cut away; the upper, the 
corresponding upper part of a leaf. 

Fig. 292. Stamen of Isopyrum, with innate anther. 293. Of Tulip-tree, with 

adnate (and extrorse) anther. 294, Of Evening Primrose, with versatile anther. 

Fig. 295. Diagram of the lower part of an anther, cut across above, and the upper 

part of a leaf, to show how tli¢’one answers to the other; the filament to petiole, 
the connective to midrib; the two cells to the right and left halves of the blade. 
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990. So anthers are generally ¢zo-celled. But as the pollen begins to 

form in two parts of each cell (the anterior and the posterior), sometimes 

these two strata are not confluent, and the anther even at maturity may be 

four-celled, as in Moonseed (Fig. 296) ; or rather, in that case (the word 

cell being used for each lateral half of the 

organ), it is ¢wo-celled, but the cells déloced- 

late. 
991. But anthers may become one-celled, 

and that either by confluence or by suppres- 

sion. 
292. By confluence, when the two cells 

run together into one, as they nearly do in 
most species of Pentstemou (Fig. 297), more 
so in Monarda (Fig. 300), and completely 296 297 298 299 

in the Mallow (Fig. 298) and all the Mallow family. 

300 301 302 308 304 305 

Fic. 296. Stamen of Moonseed, with anther cut across; this 4-celled, or rather 4- 

locellate. 

Fia. 297. Stamen of Pentstemon pubescens; the two anther-cells diverging, and 

almost confluent. 

Fig. 298. Stamen of Mallow ; the anther supposed to answer to that of Fig. 297, 

but the cells completely confluent into one. 

Fic. 299. Stamen of Globe Amaranth ; very short filament bearing a single 

anther-cell; it is open from top to bottom, showing the pollen within. 

Fic. 300-305. Stamens of several plants of the Labiate or Mint Family. Fic. 

300. Of a Monarda: the two anther-cells with bases divergent so that they are 

transverse to the filament, and their contiguous tips confluent, so as to form one 

cell opening by a continuous line. Fic. 301. Of a Calamintha: the broad connec- 

tive separating the two cells. Fic. 302. Of a Sage (Salvia Texana ; with long and 

slender connective resembling forks of the filament, one bearing a good anther-cell; 

the other an abortive or poor one. Fic. 803. Another Sage (S. coccinea), with 

connective longer and more thread-shaped, the lower fork having its anther-cell 

wholly wanting. Fia. 304. Of a White Sage, Audibertia grandiflora; the lower 

fork of connective a mere vestige. Fia. 305. Of another White Sage (A. stachy- 
oides), the lower fork of connective suppressed. 
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293. By suppression in certain cases the anther may be reduced to one 
cell or halved. In Globe Amaranth (Fig. 299) there isa single cell without 
vestige of any other. Different species of Sage and of the White Sages of 
California show various grades of abortion of one of the anther-cells, along 
with a singular lengthening of the connective (Fig. 302-305). 

294. The splitting open of an anther for the discharge of its pollen is 
termed its Dehiscence. 

295, As the figures show, this is commonly by a line along the whole 
length of each cell, either lateral or, 

when the anthers are extrorse, often 

along the outer face, and when introrse, 

along the inner face of each cell. Some- 
times the opening is only by a chink, hole, 
or pore at the top, as in the Azalea, Py- 
rola (Fig. 307), etc. ; sometimes a part of 
the face separates as a sort of trap-door 
(or valve), hinged at the top, and open- 

ing to allow the escape of the pollen, 
as in the Sassafras, Spice-bush, and Barberry (Fig. 308). 

296. Pollen. This is the powdery matter, commonly of a yellow color, 
which fills the cells of the anther, and is discharged during blossoming, 

813 

after which the stamens generally fall or wither away. Under the micro- 
scope it is found to consist of grains, usually round or oval, and all alike 
in the same species, but very different in different plants. So that the 

814 315 

plant may sometimes be recognized from the pollen alone. Several forms 
are shown in the accompanying figures. 

Fig. 306. Stamen with the usual dehiscence of anther dowr the side of each cell. 

Fic. 307. Stamen of Pyrola; cells opening by a terminal hole. 

Fia. 308. Stamen of Barberry; cells of anther each opening by an uplifted valve. 

Fig. 809. Magnified pollen of a Lily, smooth and oval; 310, of Echinocystis, 

grooved lengthwise; 311, of Sicyos, with bristly points and smooth bands; 312, of 

Musk Plant (Mimulus), with spiral grooves; 313, of Succory, twelve-sided and 

dotted. 
Fic. 314. Magnified pollen of Hibiscus and other Mallow-plants, beset with 

prickly projections ; 315, of Circsea, with angles bearing little lobes; 816, of Even- 
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297. An ordinary pollen-grain has two coats; the outer coat thickish, 

but weak, and frequently adorned with lines or bands, or studded with 

points; the inner coat is extremely thin and delicate, but extensible, and 

its cavity when fresh contains a thickish protoplasmic fluid, often rendered 

turbid by an immense number of minute particles that float in it. As the 

pollen matures this fluid usually dries up, but the protoplasm does not lose 

its vitality. When the grain is wetted it absorbs water, swells up, and is 

apt to burst, discharging the contents. But when weak 

syrup is used it absorbs this slowly, and the tough in- 

ner coat will sometimes break through the outer and 

begin a kind of growth, like that which takes place when 

the pollen is placed upon the stigma. 
298. Some pollen-grains are, as it a 

were, lobed (as in Fig. 315, 316), or g& 

formed of four grains united (as in the Sy 
Heath family, Fig. 317): that of Pine zs 
(Fig. 318) has a large rounded and empty 

bladder-like expansion upon each side. 

This renders such pollen very buoyant, 
and capable of being trans- 
ported to a great distance 
by the wind. 

299. In species of Acacia 
simple grains lightly cohere 
into globular pellets. In 
Milkweeds and in most 
Orchids all the pollen of an 
anther-cell is compacted or coherent into one mass, called a Pollen-mass, or 

Potiryium, plural Pottinta. (Fig. 319-322.) 

ing Primrose, the three lobes as large as the central body; 317, of Kalmia, four 

grains united, as in most of the Heath family; 318, of Pine, as it were of three i 

grains or cells pnited; the lateral empty and light. 

Fic. 319. Pollen, a pair of pollinia of a Milkweed, Asclepias, attached by stalks 

to a gland; moderately magnified. 
Fra. 320. Pollinium of an Orchis (Habenaria), with its stalk attached to a 

sticky gland; magnified. 321. Some of the packets or partial pollinia, of which 

Fig. 320 is made up, more magnified. 
Fic. 322. One of the partial pollinia, torn up at top to show the grains (which 

are each composed of four), and highly magnified. 
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Srction X. PISTILS IN PARTICULAR. 

§ 1. ANGIOSPERMOUS OR ORDINARY GYNCGCIUM. 

300. Gynoscium is the technical name for the pistil or pistils of a 
flower taken collectively, or for whatever stands in place of these. The 
various modifications of the gynccium and the terms which relate to 
them require particular attention. 

301. Tue Prstitz, when only one, occupies the centre of the flower; 
when there are two pistils, they stand facing each other in the centre of 
the flower ; when several, they commonly form a ring or circle; and when 
very numerous, they are generally crowded in rows or spirals on the sur- 

face of a more or less enlarged or elongated receptacle. Their number 

gives rise to certain terms, the counterpart of those used for stamens (284), 

which are survivals of the names of orders in the Linnean artificial system. 
The names were coined by prefixing Greek numerals to -gyzia used for 

gynecium, and changed into adjectives in the form of -gynous. That is, a 
flower is 

Monogynous, when it has a single pistil, whether that be simple or com- 
pound ; 

Digynous, when it has only two pistils; Zrigynous, when with three; 
Tetragynous, with four; Pentayynous, with five; Hexagynous, with six; 

and so on to Polygynous, with many pistils. 

302, The Parts of a Complete Pistil, as already twice explained (16, 
236), are the Ovary, the Stytz, and the Stigma. The ovary is one es- 
sential part: it contains the rudiments of seeds, called Ovutes. The 
stigma at the summit is also essential: it receives the pollen, which fer- 
tilizes the ovules in order that they may become seeds. But the style, 
commonly a tapering or slender column borne on the summit of the ovary, 
and bearing the stigma on its apex or its side, is no more necessary to a 
pistil than the filament is to the stamen. Accordingly, there is no style in 

many pistils: in these the stigma is sessile, that is, rests: directly on the 
ovary (as in Fig. 326). The stigma is very various in shape and appear- 
ance, being sometimes a little knob (as in the Cherry, ig. 271), sometimes 
a point or small surface of bare tissue (as in Fig. 327-330), and sometimes 
a longitudinal crest or line (as in Fig. 324, 841-343), or it may occupy the 
whole length of the style, as in Fig. 331. 

303. The word Pistil (Latin, Pis¢il/am) means a pestle. It came into 
use in the first place for such flowers as those of Crown Imperial, or Lily, 

in which the pistil in the centre was likened to the pestle, and the perianth 
around it to the mortar, of the apothecary. 

304. A pistil is either simple or compound. It is simple when it answers 

to a single flower-leaf, compound when it answers to two or three, or a 

fuller circle of such leaves conjoined. 
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305. Carpels. lt is convenient to have a name for each flower-leaf of 
the gyncecium; so it is called a Curpel, in Latin Curpellum or Carpidium. 

A simple pistil is a carpel. Each component flower-leaf of a compound 

pistil is likewise a carpel. When a flower has two or more pistils, these 
of course are simple pistils, that is, separate carpels or pistil-leaves. There 
may be only a single simple pistil to the flower, as in a Pea or Cherry 

blossom (Fig. 271); there may be two such, as in many Saxifrages; or 

many, as in the Strawberry. More commonly the single pistil in the 

centre of a blossom is a compound one. Then there is seldom much 
difficulty in ascertaining the number of carpels or pistil-leaves that com- 
pose it. 

306. The Simple Pistil, viewed morphologically, answers to a leaf- 
blade with margins incurved and united where they meet, so forming a 
closed case or pod (the ovary), and bearing ovules at the suture or junction 
of these margins: a tapering upper portion with margins similarly inrolled, 
is supposed to form the style; and these same margins, exposed at the tip 
or for a portion of the length, become the stigma. Compare, under this 
view, the three accompanying figures. 

307. So a simple pistil should have a one-celled ovary, only one line of 
attachment for the ovules, a single style, 

and a single stigma. Certain variations 
from this normal condition which some- 
times occur do not invalidate this mor- 
phological conception. For instance, the 
stigma may become two-lobed or two- 
ridged, because it consists of two leaf- 
margins, as Fig. 324 shows; it may 

become 2-locellate by the turning or grow- 
ing inward of one of the sutures, so as to 

divide the cavity. 

308. There are two or three terms which primarily relate to the parts 
of a simple pistil or carpel, and are thence carried on to the compound 
pistil, viz. : — 

VentraL Suture, the line which answers to the united margins of the 
carpel-leaf, therefore naturally called a suture or seam, and the ventral 

or inner one, because in the circle of carpel-leaves it looks inward or to the 
centre of the flower. 

Dorsat Suture is the line down the back of the carpel, answering to 

Fic. 323. An inrolled small leaf, such as in double-flowered Cherry blossoms is 

often seen to oceupy the place of a pistil. 

Fic. 324. A simple pistil (of Isopyrum), with ovary cut across; the inner (ven- 

tral) face turned toward the eye: the ovules séem to be borne on the ventral suture, 

answering to leaf-margins : the stigma above seen also to answer to leaf-margins. 

Fic. 325. Pod or simple pistil of Caltha or Marsh-Marigold, which has opened, 
and shed its seeds. 
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the midrib of the leaf, — not a seam therefore; but at maturity many fruits, 
such as pea-pods, open by this dorsal as well as by the ventral line, ; 

Puacznta, a name given to the surface, whatever it be, which bears 
the ovules and seeds. The name may be needless when the ovules grow 
directly on the ventral suture, or from its top or bottom ; but when there 
are many ovules there is usually some expansion of an ovule-bearing 
or seed-bearing surface; as is seen in our Mandrake or Podophyllum Fig. 326. : 

309. A Compound Pistil is a combination of two, three, or a greater 
number of pistil-leaves or carpels in a circle, united into one body, at least 

330 

by their ovaries. The annexed figures should make it clear. A series 
of Saxifrages might be selected the gyncecium_of which would show every 

gradation between two simple pistils, or separate carpels, and their com- 
plete coalescence into one compound and two-celled ovary. Even when 

the constituent styles and stigmas are completely coalescent into one, the 

nature of the combination is usually revealed by some external lines or 
grooves, or (as in Fig. 328-330) by the internal partitions, or the number 
of the placenta. The simplest case of compound pistil is that 

310. With two or more Cells and Axile Placentz, namely, with as 
many cells as there are carpels, that have united to compose the organ. 

Fic. 326, Simple pistil of Podophyllum, cut across, showing ovules borne on 

placenta. i 

Fic. 327. Pistil of a Saxifrage, of two simple carpels or pistil-leaves, united at 

the base only, cué across both above and below. 

Fie. 328. Compound 8-carpellary pistil of common St. John’s-wort, cut across: 

the three styles separate. 

Fie. 329. The same of shrubby St. John’s-wort ; the three styles as well as 

ovaries here united into one. 

Fra: 330. Compound 3-carpellary pistil of Tradescantia or Spiderwort ; the three 

stigmas as well as styles and ovary completely coalescent into one. 
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Such a pistil is just what would be formed if the simple pistils (two, three, 

or five in a circle, as the case may be), like those of a Prony or Stonecrop 

(Fig. 224, 225), pressed together in the centre of the flower, 

were to cohere by their contiguous parts. In such a case 

the placentz are naturally azie, or all brought together in 

the axis or centre; and the ovary has as many DIssEPIMENTS, 

or internal Partitions, as there are carpels in its composition. 

For these are the contiguous and coalescent walls or sides of 

the component carpels. When such pistils ripen into pods, 

they often separate along these lines into their elementary 

carpels. 331 

311. One-celled, with free Central Placenta. The 

commoner case is that of Purslane (Fig. 272) and of the 

Pink and Chickweed families (Fig. 331, 332). This is ex- 

plained by supposing that the partitions (such as those of 

Fig. 329) have early vanished or have been suppressed. In- 

deed, traces of them may often be detected in Pinks. On the other hand, 

it is equally supposable that in the Primula family the free central is de- 

rived from parietal placentation by the carpels bearing ovules 

only at base, and forming a consolidated common placenta 

jn the axis. Mitella and Dionza help out this conception. 

312. One-celled, with Parietal Placentz. In this not 

uncommon case it is conceived that the two or three or 

more carpel-leaves of such a compound pistil coalesce by 

their adjacent edges, just as sepal-leaves do to form a gamo- 
sepalous calyx, 
or petals to form 

a gamopetalous 
corolla, and as 

is shown in the 
diagram, Fig. 
333, and in an 

actual cross-sec- 

tion, Fig. 334, Here each carpel is an open leaf, or with some introflexion, 

bearing ovules along its margins; and each placenta consists of the con- 

Fic. 331, 332. Pistil of a Sandwort, with vertical and transverse section of the 

ovary : free central placenta. 

Fic. 333. Plan of a one-celled ovary of three carpel-leaves, with parietal pla- 

centx, cut across below, where it is complete; the upper part showing the top of 

the three leaves it is composed of, approaching, but not united. 

Fic. 334. Cross section of the ovary of Frost-weed (Helianthemum), with three 

parietal placente, bearing ovules. 

Fia. 335. Cross section of an ovary of Hypericum graveolens, the three large pla- 

centz meeting in the centre, so as to form a three-celled ovary. 336. Same in fruit, 

the placente now separate and rounded. 
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liguous margins of two pistil-leaves grown together. There is every grada- 
tion between this and the three-celled ovary with the placente in the axis, 
even in the same genus, sometimes even in different stages in the same 
pistil (Fig. 335, 336). 

§ 2. GYMNOSPERMOUS GYNCCIUM. 

313. The ordinary pistil has a closed ovary, and accordingly the pollen 
can act upon the contained ovules only indirectly, through the stigma. 
This is expressed in a term of Greek derivation, viz. :— 

Angiospermous, meaning that the seeds are borne in a sac or closed 

vessel. The counterpart term is 

Gymnospermous, meaning naked-seeded. This kind of pistil, or gync- 
‘cium, the simplest of all, yet the most peculiar, characterizes the Pine 
family and its relatives. 

314, While the ordinary simple pistil is conceived by the botanist te 
z be a leaf rolled together into a closed pod (306), those of the 

Pine, Larch (Fig. 337), Cedar, and Arbor-Vite (Fig. 338, 

339) are open leaves, in the form of scales, each bearing two 
or more ovules on the inner face, next the base. At the time 

of blossoming, these pistil-leaves of the young cone diverge, 
and the pollen, so abundantly shed from the stam- 
inate blossoms, falls directly upon the exposed A 
ovules, Afterward the scales close over each 
other until the seeds are ripe. Then they sepa- Avy 
rate that the seeds may be sled. As the pollen ¥ 
acts directly on the ovules, such pistil (or organ 
acting as pistil) las no stigma. 

315. In the Yew, and in Torreya and Gingko, 

the gynecium is reduced to extremest simplicity, 
that is, to a naked ovule, without any visible 
carpel. 

316. In Cycas the large naked ovules are borne 
on the margius or lobes of an obvious open leaf. All GymnosPERMous 
plants have other peculiarities, also distinguishing them, as a class, from 
AnciosPerMmous plants. 

Fic. 837, A pistil, that is, a scale of the cone, of a Larch, at the time of flower- 

ing; inside view, showing its pair of naked ovules. 

Fic. 338. Branchlet of the American Arbor-Vite, considerably larger than in 
nature, terminated by its pistillate flowers, each consisting of a single scale (an 

open pistil), together forming a small cone. 

Fic. 339. One of the scales or carpels of the last, removed and more enlarged, 

the inside exposed to view, showing a pair of ovules on its base. 
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Section XI. OVULES. 

317. Ovule (from the Latin, meaning 9 little egg) is the technical name 

of that which in the flower answers to and becomes the seed. 

318. Ovules are zaked in gymnospermous plants (as just described); in 

all others they are enclosed in the ovary. They may be produced along the 

I whole length of the cell or cells of the ovary, and then they are 

apt to be numerous; or only from some part of it, generally 

the top or the bottom. In this case they are usually few or 

single (solitary, as in Fig. 341-343). They may, be sessile, 

i. e. without stalk, or they may be attached by a distinct stalk, 

340 = the Funicue or Funicutus (Fig. 340). 

319. Considered as to their position and direction in the ovary, they are 

Horizontal, when they are neither turned upward nor downward, as in 

Podophyllum (Fig. 326) ; 
Ascending, when rising obliquely upwards, usually from the side of alts 

cell, not frofn its very base, as in the But- 
tercup (Fig. 341), and the Purslane (Fig. 

272); 

Erect, when rising upright from the 
very base of the cell, as in the Buck- 

wheat (Fig. 342) ; wr A 

Pendulous, when hanging from the 341 342 348 

side or from near the top, as in the Flax (Fig. 270); and 
Suspended, when hanging perpendicularly from the very summit of the 

cell, as in the Anemone (Fig. 343). All these terms equally apply to 
seeds. 

320. In structure an ovule is a pulpy mass of tissue, usually with one 
or two coats or coverings. The following parts are to be noted; viz: — 

Keryet or Nuctevs, the body of the ovule. In the Mistletoe and some 

related plants, there is only this nucleus, the coats being wanting. 

TEGUMENTS, or coats, sometimes only one, more commonly two. When 

two, one has been called Primine, the other Szecunpine. It will serve all 

purposes to call them simply outer and inner ovule-coats. 
OniFice, or ForaMen, an opening through the coats at the organic apex 

of the ovule. In the seed it is Micropyle. 

Cuazaza, the place where the coats and the kernel of the ovule blend. 
Hitvm, the place of junction of the funiculus with the body of the ovule. 

Fic. 340. A cluster of ovules, pendulous on their funicles. 

Fia. 341. Section of the ovary of a Buttercup, lengthwise, showing its ascending 

ovule. 

Fic. 342. Section of the ovary of Buckwheat, showing the erect ovule. 

Fic. 343. Section of the ovary of Anemone, showing its suspended ovule. 
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321. The Kinds of Ovules. The ovules in their growth develop in 
three or four different ways, and thereby are distinguished into 

Orthotropous or Straight, those which develop without curving or turn- 

ing, as in Fig. 344. The chalaza is at the insertion or base ; the foramen 
or orifice is at the apex. This is the simplest, but the least common kind of 
ovule. 

Campylotropous or Incurved, in which, by the greater growth of one side, 

348 349 

the ovule curves into a kidney-shaped outline, so bringing the orifice down 
close to the base or chalaza; as in Fig. 345. 

Amphitropous or Half-Inverted, Fig. 346. Here 
the forming ovule, instead of curving perceptibly, 
keeps its axis nearly straight, and, as it grows, turns 

round upon its base so far as to become transverse to 
its funiculus, and adnate to its upper part for some 
distance. Therefore in this case the attachment of 

the funiculus or stalk is about the middle, the chal- 

aza is at one end, the orifice at the other. 

Anatropous or Inverted, as in Fig, 347, the com- 256 

monest kind, so called because in its growth it has 

as it were turned over upon its stalk, to which it has continued adnate. 
The organic base, or chalaza, thus becomes the apparent summit, and the 

Fra. 344. Orthotropous ovule of Buckwheat: c, hilum and chalaza;_/, orifice. 

Fie. 345. Campylotropous ovule ofa Chickweed: c, hilum and chalaza;_/, orifice. 

Fie. 346. Amphitropous ovule of Mallow: /, orifice; h, hilum; r, rhaphe; ¢, 
chalaza. . 

Fic. 847. Anatropous ovule of a Violet; the parts lettered as in the last. 

Fia. 848-350. Three early stages in the growth of ovule of a Magnolia, showing 

the forming outer and inner coats, which, even in the later figure have not yet 

completely enclosed the nucleus ; 351, further advanced, and 352, completely ana- 
tropous ovule. 

Fia. 353. Longitudinal section, and 354, transverse section of 352. 

Fig. 355. Same as 353, enlarged, showing the parts in section: a, outer coat; 

3, inner coat; ¢, nucleus; d@, rhaphe. 
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orifice is at the base, by the side of the hilum or place of attachment. The 

adnate portion of the funiculus, which appears as a ridge or cord extending 

from the hilum to the chalaza, and which distinguishes this kind of ovule, 

is called the Ruapuz. The amphitropous ovule (Fig. 346) has a short or 

incomplete rhaphe. 
322. Fig. 348-352 show the stages through which an ovule becomes 

anatropous in the course of its growth. The annexed two figures are sec- 
tions of such an ovule at maturity; and Fig. 355 is Fig. 353 enlarged, 

with the parts lettered. 

Section XII. MODIFICATIONS OF THE RECEPTACLE. 

323. The Torus or Receptacle of the flower (237, Fig. 223) is the por- 
tion which belongs to the stem or axis. In all preceding illustrations it is 
small and short. But it sometimes lengthens, sometimes thickens or vari- 
ously enlarges, and takes on various forms. Some of these have received 
special names, very few of which are in common use. A lengthened por- 
tion of the receptacle is called 

A Sripz. This name, which means simply a trunk or stalk, is used in 

356 358 

botany for various stalks, even for the leaf-stalk in Ferns. It is also applied 
to the stalk or petiole of a carpel, in the rare cases when there is any, as in 

Fic. 356. Longitudinal section of flower of Silene Pennsylvanica, showing stipe 
between calyx and corolla. 

Fic. 357. Flower of a Cleome of the section Gynandropsis, showing broadened 

receptacle to bear petals, lengthened stipe below the stamens, and another between 
these and pistil. 

Fig. 358. Pistil of Geranium or Cranesbill. 
Fic. 359. The same, ripe, with the five carpels splitting away from the long 

beak (carpophore), and hanging from its top by their recurving styles. 
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Goldthread. Then it is technically distinguished as a TupcaPHURE. When 
there is a stalk, or lengthened internode of receptacle, directly under a 

compound pistil, as in Stanleya and some other Crueifers, it is called a 

GynopHorE. When the stalk is developed below the stamens, as in most 

species of Silene (Fig. 356), it has been called an AnruopHorE or Gono- 

pHORE. In Fig. 357 the torus is dilated above the calyx where it bears 
the petals, then there is a long internode (gonophore) between it and the 

stamens; then a shorter one (gynophore) between these and the pistil. 
324, A Carpophore is a prolongation of receptacle or axis between the 

carpels and bearing them. Umbelliferous plants and Geranium (Fig. 358, 

359) afford characteristic examples. 
325. Flowers with very numerous simple pistils generally have the re- 

ceptacle enlarged so as to give them room; sometimes becoming broad and 
(lat, as in the Flowering Raspberry, sometimes elongated, as in the Black- 

berry, the Magnolia, etc. It is the receptacle in the Strawherry (Fig. 360), 

much enlarged and pulpy when ripe, which forms the eatable part of the 

fruit, and bears the small seed-like pistils on its surface. In the Rose 

(Fig. 361), instead of being convex or conical, the receptacle is deeply 

concave, or urn-shaped. Indeed, a Rose-hip may be likened to a straw- 

berry turned inside out, like the finger of a glove reversed, 

and the whole covered by the adherent tube of the calyx. 

The calyx remains beneath in the strawberry. 

326. In Nelumbium, of the Water-Lily family, the singu- 

lar and greatly enlarged receptacle is shaped like a top, and 

bears the small pistils immersed in separate cavities of its flat 

upper surface (Fig. 362). 

397. A Disk is an enlarged low receptacle or an. out- 

growth from it, Aypogynous when underneath the pistil, as in 

Rue and the Orange (Fig. 363), and perigynous when adnate 

to calyx-tube (as in Buckthorn, Fig. 364, 365), and Cherry (Fig. 271), or 

Fic. 360. Longitudinal section of a young strawberry, enlarged. 

Fic. 361. Similar section of a young Rose-hip. 

Fa. 362. Enlarged and top-shaped receptacle of N elumbium, at maturity. 

Fig. 363. Hypogynous disk in Orange. 

8 
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to both calyx-tube and ovary, as in Hawthorn (Fig. 273). A flattened 
hypogynous disk, underlying the ovary 
or ovaries, and from which they fall 

away at maturity, is sometimes called 
a GynosasE, as in the Rue family. 
In some Borragineous flowers, such as 
Houndstongue, the gynobase runs up 
in the centre between the carpels into 

a carpophore, The so-called epigynous disk (or StyLopoprium) crowning 
the summit of the ovary in flowers of Umbellifere, etc., cannot be said to 

belong to the receptacle. 

Szcrron XIII. FERTILIZATION. 

328. The end of the flower is attained when the ovules become seeds. 
A flower remains for a certain time (longer or shorter according to the 
species) in azthesis, that is, in the proper state for the fulfilment of this 
ead. During anthesis, the ovules have to be fertilized by the pollen; or at 

least some pollen has to reach the stigma, or in gymnospermy the ovule 
itself, and to set up the peculiar growth upon its moist and permeable tis- 
sue, which has for result the production of an embryo in the ovules. By 

this the ovules are said to be fertilized. The first step is pollination, or, 

so to say, the sowing of the proper pollen upon the stigma, where it is to 
germinate. 

§1. ADAPTATIONS FOR POLLINATION OF THE STIGMA. 

329. These various and ever-interesting adaptations and processes are 
illustrated in the “Botanical Text Book, Structural Botany,” chap. VI. 
sect. iv., also in a brief and simple way in ‘“ Botany for Young People, How 

Plants Behave.” So mere outlines only are given here. 
330. Sometimes the application of pollen to the stigma is left to chance, 

as in dicecious wind-fertilized flowers ; sometimes it is rendered very sure, 

as in flowers that are fertilized in the bud; sometimes the pollen is prevented 
from reaching the stigma of the same flower, although placed very near to 

it, but then there are always arrangements for its transference to the stigma 
of some other blossom of the kind. It is among these last that the most 
exquisite adaptations are met with. 

331. Accordingly, some flowers are particularly adapted to close or self- 
fertilization ; others to cross fertilization; some for either, according to 

circumstances. 

Fia. 364. Flower of a Buckthorn showing a conspicuous perigynous disk. 

Fig. 365. Vertical section of same flower. 
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Close Fertilization occurs when the pollen reaches and acts upon a stigma 
of the very same flower (this is also called self-fertilization), or, less closely, 
upon other blossoms of the same cluster or the same individual plant. 

Cross Fertilization occurs when ovules are fertilized by pollen of other 
individuals of the same species. 

Hybridization occurs when ovules are fertilized by pollen of some other 
(necessarily some nearly related) species. 

332. Close Fertilization would seem to be the natural result in ordi- 
nary hermaphrodite flowers; but it is by no means so in all of them. More 

commonly the arrangements are such that it takes place only after some 

opportunity for cross fertilization has been afforded. But close fertiliza- 
tion is inevitable in what are called 

Cleistogamous Flowers, that is, in those which are fertilized in the flower-, 
bud, while still unopened. Most flowers of this kind, indeed, never open 

at all; but the closed floral coverings are forced off by the growth of the 
precociously fertilized pistil. Common examples of this are found in the 

earlier blossoms of Specularia perfoliata, in the later ones of most Violets, es- 

pecially the stemless species, in our wild Jewel weeds or Impatiens, in the 
subterranean shoots of Amphicarpea. very plant which produces these 

cleistogamous or bud-fertilized flowers bears also more conspicuous and 
open flowers, usually of bright colors. The latter very commonly fail to 

set seed, but the former are prolific. 

333. Cross Fertilization is uaturally provided for in diccious plants 
(249), is much favored in moneecious plants (249), and hardly less so in 
dichogamous and in heterogonous flowers (338). Cross fertilization depends 

upon the transportation of pollen; and the two principal agents of convey- 

ance are winds and insects. Most flowers are in their whole structure 
adapted either to the one or to the other. 

334. Wind-fertilizable or Anemophilous flowers are more commonly 

dicecious or moncecious, as in Pines and all coniferous trees, Oaks, and 

Birches, and Sedges; yet sometimes hermaphrodite, as in Plantains and 

most Grasses; they produce a superabundance of very light pollen, adapted 
to be wind-borne; and they offer neither neciar to feed winged insects, 

nor fragrance nor bright colors to attract them. 
335. Insect-fertilizable or Entomophilous flowers are those which 

are sought by insects, for pollen or for nectar, or for both. Through their 
visits-pollen is conveyed from one flower and from one plant to another. 
Insects are attracted to such blossoms by their bright colors, or their fra- 
grance, or by the nectar (the material of honey) there provided for them. 
While supplying their own needs, they carry pollen from anthers to stigmas 
and from plant to plant, thus bringing about a certain amount of cross fer- 

tilization. Willows and some other dicecious flowers are so fertilized, 

chiefly by bees. But most insect-visited flowers have the stamens and pis- 

tils associated either in the same or in contiguous blossoms. Even when 

in the same blossom, anthers and stigmas are very commonly so situated 
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that under insect-visitation, some pollen is more likely to be deposited upon 
other than upon own stigmas, so giving a chance for cross as well as for 

close fertilization. On the other hand, numerous flowers, of very various 
kinds, have their parts so arranged that they must almost necessarily be cross- 
fertilized or be barren, and are therefore dependent upon the aid of insects. 

This aid is secured by different exquisite adaptations and contrivances. 

which would need a volume for full illustration. Indeed, there is a good 

number of volumes devoted to this subject.? 
336. Some of the adaptations which favor or ensure cross fertilization 

are peculiar to the particular kind of blossom. Orchids, Milkweeds, Kal- 
mia, Iris, and papilionaceous flowers each have their own special contriv- 

ances, quite different for each. 

837. Irregular flowers (253) and especially irregular corollas are usu 
ally adaptations to insect-visitation. So are all Nectaries, whether hollow 
spurs, sacs, or other concavities in which nectar is secreted, and all zectar- 

iferous glands. 

338. Moreover, there are two arrangements for cross fertilization com- 
nion to hermaphrodite flowers in various different families of plants, which 
have received special names, Dichogamy and Heterogony. 

339. Dichogamy is the commoner case. Flowers are dichogamous when 

the anthers discharge their pollen either before or after the stigmas of that 
flower are in a condition to receive it. Such flowers are 

Proterandrous, when the anthers are earlier than the stigmas, as in Gen- 
tians, Campanula, Epilobium, etc. 

Proterogynous, when the stigmas are mature and moistened for the re- 

ception of pollen, before the anthers of that blossom are ready to supply 
it, and are withered before that pollen can be supplied. Plantains or 

Ribworts (mostly wind-fertilized) are strikingly proterogynous: so is Amor- 
pha, our Papaws, Scrophularia, and in a less degree the blossom of Pears, 
Hawthorns, and Horse-chestnut. 

340. In Sabbatia, the large-flowered species of Epilobium, and strikingly 
in Clerodendron, the dichogamy is supplemented and perfected by move- 
ments of the stamens and style, one or both, adjusted to make sure of 

cross fertilization. 
341. Heterogony. This is the case in which hermaphrodite and fer- 

tile flowers of two sorts are produced on different individuals of the same 

species; one sort having higher anthers and lower stigmas, the other hav- 

ing higher stigmas and lower anthers. Thus reciprocally disposed, a visit- 
ing insect carries pollen from the high anthers of the one to the high stigma 
of the other, and from the low anthers of the one to the low stigma of the 

other. These plants are practically as if dicecious, with the advantage that 

1 Beginning with one by C. C. Sprengel in 1798, and again in our day with 
Darwin, “ On the Various Contrivances by which Orchids are fertilized by Insects,” 
and in succeeding works. 
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both kinds are fruitful. Houstonia and Mitchella, or Partridge-berry, are 
excellent and familiar examples. These are cases of ; 

Heterogone Dimorphism, the relative lengths being only short and long 
reciprocally. 

Heterogone Trimorphism, in which there is a mid-length as well as a long 
and a short set of stamens and style; occurs in Lythrum Salicaria and some 
species of Oxalis. 

342. There must be some essential advantage in cross fertilization or 
cross breeding. Otherwise all these various, elaborate, and exquisitely 
adjusted adaptations would be aimless. Doubtless the advantage is the 
same as that which is realized in all the higher animals by the distinction 
of sexes. 

§2. ACTION OF POLLEN, AND FORMATION OF THE EMBRYO. 

343. Pollen-growth, A grain of pollen may be justly likened to one 
of the simple bodies (spores) which answer for seeds in Cryptogamous plants. 
Like one of these, it is capable of germination. When deposited upon the 
moist surface of the stigma (or in some cases even when at a certain dis- 
tance) it grows from some point, its living inner coat breaking through the 
inert outer coat, and protruding in the form of a delicate tube. This as it 
lengthens penetrates the lonse tissue of the stigma and of a loose conduct- 

ing tissue in the style, feeds upon the nourishing liquid matter there pro- 
vided, reaches the cavity of the ovary, enters the orifice of an ovule, and 

attaches its extremity to a sac, or the lining of a definite cavity, in the 

ovule, called the Bmbryo-Sac. 

344. Origination of the Embryo. A globule of living matter in the 

embryo-sac is formed, and is in some way placed in close proximity to the 
apex of the pollen tube; it probably absorbs the contents of the latter; it 
then sets up a special growth, and the Hmdryo (8-10) or rudimentary 
plantlet in the seed is the result. 

Section XIV. THE FRUIT. 

345. Its Nature. The ovary matures into the Fruit. In the strictest 
sense the fruit is the seed-vessel, technically named the Pertcarr. But 
practically it may include other parts organically connected with the peri- 
carp. Especially the calyx, or a part of it, is often incorporated with the 
ovary, so as to be undistinguishably a portion of the pericarp, and it even 
forms along with the receptacle the whole bulk of such edible fruits as 
apples and pears. The receptacle is an obvious part in blackberries, and 
is the whole edible portion in the strawberry. 

346. Also a cluster of distinct carpels may, in ripening, be consolidated 
or compacted, so as practically to be taken for one fruit. Such are raspber- 
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ries, blackberries, the Magnolia fruit, etc. Moreover, the ripened product 

of many flowers may be compacted or grown together so as to form a single 
compound fruit. 

347. Its kinds have therefore to be distinguished. Also various names 
of common use in descriptive botany have to be mentioned and defined. 

348. In respect to composition, accordingly, fruits may be classified 
into 

Simple, those which result from the ripening of a single pistil, and con- 
sist only of the matured ovary, either by itself, as in a cherry, or with 

calyx-tube completely incorporated with it, as in a gooseberry or cranberry. 
Aggregate, when a cluster of carpels of the same flower are crowded into 

a mass; as in raspberries and blackberries. 
A 'y or Anthocarpous, when the surroundings or supports of the 

pistil make up a part of the mass; as does 

the loose calyx changed into a fleshy and 
berry-like envelope of our Wintergreen 
(Gaultheria, Fig. 366, 367) and Buffalo- 

berry, which are otherwise simple fruits. 
In an aggregate fruit such as the straw- 

berry the great mass is receptacle (Fig. 

360, 368) ; and in the blackberry (Tig. 369) the juicy receptacle forms the 

central part of the savory mass. 
Multiple or Collective, when formed from several flowers consolidated 

into one mass, of which the common 

receptacle or axis of inflorescence, 
the floral envelopes, and even the 

bracts, etc., make a part. A mul- 

berry (Fig. 408, which superficially 

much resembles a 
blackberry) is of this 
multiple sort. A pine- 
apple is another ex- 
ample. 

349. In respect to 
Hi texture or consist- 

369 370 ence, fruits may be 
distinguished into three kinds, viz.: — 

Fleshy Fruits, those which are more ot less soft and juicy throvghout; 

Fic. 366. Forming fruit (capsule) of Gaultheria, with calyx thickening around 

its base. 367. Section of same mature, the berry-like calyx nearly enclosing the 
capsule. 

Fic. 368. Section of a part of a strawberry. Compare with Fig. 360. 

Fia. 369. Similar section of part of a blackberry. 370. One of its enmponent 

simple fruits (drupe) in section, showing the pulp, stone, and contained seed, more 

enlarged. Compare with Fig. 375. 
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Stone Fruits, or Drupaceous, the outer part fleshy like a berry, the inner 
hard or stony, like a nut; and 

Dry Fruits, those which have no flesh or pulp. 
350. In reference to the way of disseminating the coutained seed, fruits 

are said to be 
Indehiscent when they do not open at maturity. Fleshy fruits and stone 

fruits are of course indehiscent. The seed becomes free only through 
decay or by being fed upon by animals. Those which escape digestion are 

thus disseminated by the latter. Of dry fruits many are indehiscent; and 
these are variously arranged to be transported by animals. Some burst 
irregularly; many are 

Dehiscent, that is, they split open regularly along certain lines, and 
discharge the seeds. A dehiscent fruit almost always contains many or 

several seeds, or at least more thau one seed. 

351. The principal kinds of fruit which have received substantive names 
and are of common use in descriptive botany are the following. Of fleshy 
fruits the leading kind is 

352. The Berry, such as the gooseverry and currant, the blueberry 
and cranberry (Fig. 371), the tomato, and the grape. Here the whole 

flesh is soft throughout. The orange is a berry with a leathery rind. 
353. The Pepo, or Gourd-fruit, is a hard-rinded berry, belonging to 

the Gourd family, such as the pumpkin, squash, cucumber, and melon, 

Fig. 372, 373. 
354. The Pome is a name applied to the apple, pear (Fig. 374), and 

quince; fleshy fruits, like a berry, but the principal thickness is calyx, only 

Fia. 371. Leafy shoot and berry (cut across) of the larger Cranberry, Vaccinium 

macrocarpon. 
Fia. 372. Pepo of Gourd, in section. 373. One carpel of same in diagram. 

£I@. 374. Longitudinal and transverse sections of a pear (pome). 
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the papery pods arranged like a star in the core really belonging to the 

carpels. The fruit of the Hawthorn is a drupaceous pome, something be- 

tween pome and drupe. : 
355. Of fruits which are externally fleshy and internally hard the lead- 

ing kind is 
356. The Drupe, or Stone-fruit; of which the cherry, plum, and peach 

(Fig. 375) are familiar examples. In this the 

outer part of the thickness of the pericarp be- 

comes fleshy, or softens like a berry, while the 

inner hardens, like a nut. From the way in which 

the pistil is constructed, it is evident that the 

fleshy part here answers to the lower, and the 

stone to the upper face of the component leaf. 
The layers or concentric portions of a drupe, or 

of any pericarp which is thus separable, are named, 
when thus distinguishable into three portions, — 

Epicarp, the external layer, often the mere skin of the fruit, 

Mesocarp, the middle layer, which is commonly the fleshy part, and 

Endocarp, the innermost layer, the stone. But more commonly ouly two 

portions of a drupe are distinguished, and are named, the outer one 

Sarcocarp or Exocarp, for the flesh, the first name referring to the fleshy 

character, the second to its being an external layer; and 
Putamen or Endocarp, the Stone, within. 
357. The typical or true drupe is of a single carpel. But, not to multiply 

technical names, this name is extended to all such fruits when 

fleshy without and stony within, although of compound pistil, 

— even to those having several or separable stones, such as the 
fruit of Holly. These stones in such drupes, or drupaceous 

fruits, are called Pyrene, or Nucules, or simply Nutlets of 

the drupe. 
358. Of Dry fruits, there is a greater diversity of kinds hav- 

ing distinct names. The indehis- 

cent sorts are commonly one- 
seeded. 

359. The Akene or Ache- 

nium is a small, dry and indehis- 

cent one-seeded fruit, often so 

seed-like in appearance that it is 
popularly taken for a naked seed. The fruit of the Butter cup or Crowfoot 
is a good example, Fig. 376, 377. Its nature, as a ripened pistil (in this 

Fia. 375. Longitudinal section of a peach, showing flesh, stone, and seed. 

Fig. 376. Akene of a Buttercup. 377. The same, divided lengthwise, to show 

the contained seed. 

Fig. 378. Akene of Virgin’s-bower, retaining the feathered style, which aids in 

dissemination. 
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case a simple carpel), is apparent by its bearing the remains of a style or 
stigma, or a scar from which this has fallen. It may retain the style and 
use it in various ways for dissemination (Fig. 378). 

360. The fruit of Composite (though not. of a single carpel) is alta an 
akene. In this case the pericarp is invested 
by an adherent calyx-tube; the limb of which, 
when it has any, is called the Parrus. This 
name was first given to the down like that of 
the Thistle, but is applied to all forms under 
which the limb of the calyx of the “ compound 
flower’ appears. In Lettuce, Dandelion (Fig. 

vl | 

\ 

381 

384), and the like, the achenium as it matures tapers upwards into a slender 
beak, like a stalk to the pappus. 

361. A Cremocarp (Fig. 385), a name given to the fruit of Umbelli 
fers, consists as it were of a pair of akenes united com- _ 
pletely in the blossom, but splitting apart when ripe ¢/7 
into the two closed carpels. ach of these isa Meri- 
carp or Hemicarp, names seldom used. 

362. A Utricle is the same as an akene, but with 

a thin and bladdery loose pericarp; like that of the 
Goosefoot or Pigweed (Fig. 386). When ripe it may 
burst open irregularly to discharge the seed; or it may 
open by a circular line all round, the upper part fall- 
ing off like a lid; as in the Amaranth (Fig. 387). 

363. A Caryopsis, or Grain, is like an akene with 

the seed adhering to the thin pericarp throughout, so 
that fruit and seed are incorporated into one body; as in wheat, Indian 
corn, and other kinds of grain. 

364. A Nut is a dry and indehiscent fruit, commonly one-celled and one. 

885 

Fia. 379. Akene of Mayweed (no pappus). 380. That of Succory (its pappus a 

shallow cup). 381. Of Sunflower (pappus of two deciduous scales). 382. Of 

Sneezeweed (Helenium), with its pappus of five scales. 383. Of Sow-Thistle, with 

its pappus of delicate downy hairs. 384. Of the Dandelion, its pappus raised on 

a long beak. 

Fia. 385. Fruit (cremocarp) of Osmorrhiza; the two akene-like ripe carpels sep- 

arating at maturity from a slender axis or carpophorse. 

Fia. 386. Utricle of the common Pigweed (Chenopodium album). 

Fia. 387, Utricle (pyxis) of Amaranth, opening all round (circumscissile). 
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seeded, with a hard, crustaceous, or bony wall, such as the cocoanut, hazel- 

nut, chestnut, and the acorn (Fig. 37, 388.) Here the 

involucre, in the form of a cup at the base, is called the 

Curuts. In the Chestnut the cupule forms the bur; in 

the Hazel, a leafy husk. 
365. A Samara, or Key-fruit, is either a nut or an 

akene, or any other indehiscent fruit, farnished with a wing, 

like that of Ash (Fig. 389), aud Elm (Fig. 390). The 

Maple-fruit is a pair of keys (Fig. 391). 
366. Dehiscent Fruits, or Pods, are of two classes, viz., 

those of a simple pistil or carpel, and those of a compound 

pistil. Two common sorts of the first are named as follows : — 

367. The Follicle is a fruit of a simple carpel, which dehisces down one 

side only, i. e. by the inner or ventral suture. The 
fruits of Marsh Marigold (Fig. 392), Peony, Larkspur, /% 
and Milkweed are of this kind. f 

368. The Legume or true Pod, such as the peapod \\ 

(Fig. 393), and the fruit of the Leguminous or Pulse 

family generally, is one which opens along the dorsal as 

well as the ventral suture. The two pieces 

into which it splits are called Vatves. A Lomenr is a legume which is 
constricted between the seeds, and at length breaks up crosswise into dis- 
tinct joints, as in Fig. 394. : 

369. The pods or dehiscent fruits belonging to a compound ovary have 
several technical names: but they all may be regarded as kinds of 

370. The Capsule, the dry and dehiscent fruit of any compound pistil. 
The capsule may discharge its seeds through chinks or pores, as in the 

Fig. 388. Nut (acorn) of the Oak, with its cup or cupule. 

Fic. 389. Samara or key of the White Ash, winged at end, 390. Samara of 

the American Elm, winged all round. 

Fic. 391. Pair of samaras of Sugar Maple. 

Fic. 392. Follicle of Marsh Marigold (Caltha palustris). 

Fic. 393. Legume of a Sweet Pea, opened. 

Fic. 394. Loment or jointed legume of a Tick-Trefoil (Desmodium). 
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Poppy, or burst irregularly in some part, as in Lobelia and the Snapdragon ; 
but commonly it splits open (or is dehiscent) lengthwise into regular pieces, 
called Vatves. 

3871. Regular Dehiscence in a capsule takes place in two ways, which are 
best illustrated in pods of two or three cells. It is either 

Loculicidal, or, splitting directly into the doculi or cells, that is, down 
thé: back (or the dorsal suture) of each cell or carpel, as in 
Tris (Pig. 395); or A 

Septicidal, that is, splitting through the pattitions or septa, f\ 
as in St. John’s-wort (Fig. 396), Rhododendron, = 

ete. This divides the capsule into its compd- 
nent carpels, which then open by their ventral ° 
suture. 

372. In loculicidal dehiscence the valves nat- 
urally bear the partitions on their middle; in 
the septicidal, half the thickness of a partition 
is borne on the margin of each valve. See the 
annexed diagrams. A variation of either mode 

occurs when the valves break away from the 

partitions, these remaining attached in the axis of 
the fruit. This is called Septifragal dehiscence. 
One form is seen in the Morning-Glory (Fig. 

400). 
373. The capsules of Rue, Spurge, and some others, are both locul 

cidal and septicidal, and so split ‘ 
into half-carpellary valves or pieces. 

374. The Silique (Fig. 401) is 

the technical name of the peculiar 

pod of the Mustard family; which 
is two-celled by a false partition 
stretched across between two pa- 
rietal placente. It generally opens 
by two valves from below up- 
ward, and the placente with the 
partition are left behind when the 
valves fall off. 

375. A Silicle or Pouch is only 

a short and broad silique, like that” 
of the Shepherd’s Purse, Fig. 402, 
403. —— 

Fia. 395. Capsule of Iris, with loculicidal dehiscence; below, cut across. 

Fia. 396. Pod of a Marsh St. John’s-wort, with septicidal dehiscence. 

Fia. 397, 398. Diagrams of the two modes. 

Fia. 399. Diagram of septifragal dehiscence of the loculicidal type. 400. Same 

of the septicidal or marginicidal type. 
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376. The Pyxis is a pod which opens by a circular horizontal line, the 

upper part forming a lid, as in Purslane (Fig. 404), the Plantain, Hen- 

bane, etc. In these the dehiscence extends all round, or is cér- 

cumscissile. So it does in Amaranth (Fig. 387), forming a one- 
seeded utricular pyxis. In Jeffersonia, the line does not separate 
quite round, but leaves a portion for a hinge to the lid. 

377. Of Multiple or Collective Fruits, which are properly 
y74 masses of fruits aggregated 
“into one body (as is seen in 

the Mulberry (Fig. 408), Pine- 
apple, ete.), there are two kinds 

with special names and of pe- 

culiar structure. 

378. The Syconium or Fig- 

403 402 404 fruit (Fig. 405, 406) isa fleshy 
axis or summit of stem, hollowed out, and lined within by a multitude of 
minute flowers, the whole becoming pulpy, and in the common fig, luscious. 

406 405 

379. The Strobile or Cone (Fig. 411), is the peculiar multiple fruit 
of Pines, Cypresses, and the like: hence named Conifere, viz. cone-bearing 

Fig. 401. Silique of a Cadamine or Spring Cress. 

Fic. 402. Silicle of Shepherd’s Purse. 403. Same, with one valve removed. 

Fic. 404. Pyxis of Purslane, the lid detaching. 

Fic. 405. A fig-fruit when young. 406. Same in section. 407. Magnified por- 

tion, a slice, showing some of the flowers. 

Fic. 408. A mulberry. 409. One of the grains younger, enlarged ; seen to be 
a pistillate flower with calyx becoming fleshy. 410. Same, with fleshy calyx cut 

across. 
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plants. As already shown (313), these cones are open gistils, mostly in 
Pa the form of flat scales, regularly overlying each 

other, and pressed together in a spike or head. 
Each scale bears one or two naked seeds on its 
inner face. When ripe and dry, the scales turn 
back or diverge, and in the Pinc the seed pecls 
off and falls, generally carrying with it a wing, a 

part of the lining of the scale, 
which facilitates the disper- 

sion of the seeds by the wind 
(Fig. 412, 413). In Arbor- 

Vite, the scales of the small 

cone are few, and not very 

unlike the leaves. In Cy- 

413 - press they are very thick at 
the top and narrow at the 

base, so as to make a peculiar sort of closed cone. In Juniper and Red 
Cedar, the few scales of the very small cone become fleshy, and ripen into 
a fruit which closely resembles a berry. 

Section XV. THE SEED. 

380. Seeds are the final product of the flower, to which all its parts and 
offices are subservient. Like the ovule from which it originates, a seed 
consists of coats and kernel. 

381. The Seed-coats are commonly two (320), the outer and the inner, 

Fig. 414 shows the two, in a seed cut through lengthwise. , 
The outer coat is often hard or crustaceous, whence it is ff 

called the Testa, or shell of the seed; the inner is almost al- ¢ 

ways thin and delicate. : . 
382. The shape and the markings, so various in different 

seeds, depend mostly on the outer coat. Sometimes this fits 
the kernel closely ; sometimes it is expanded into a wing, as in the Trum- 
pet-Creeper (Fig. 415), and occasionally this wing is cut up into shreds 
or tufts, as in the Catalpa (Fig. 416); or instead of a wing it may bear a 
Coma, or tuft of long and soft hairs, as in the Milkweed or Silkweed (Fig. 
417). The use of wings, or downy tufts is to render the seeds buoyant 

414 

Fia. 411. Cone of a common Pitch Pine. 412. Inside view of a separated scale 

or open carpel; one seed in place: 413, the other seed. 

Fra. 414. Seed of a Linden or Basswood cut through lengthwise, and magnified, 

the parts lettered: a, the hilum or scar; 6, the outer coat; c, the inner; d@, the 

alkumen; ¢, the embryo. 
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for dispersion by the winds. This is clear, not only from their evident 

adaptation to this purpose, but also from the fact that winged and tufted 

seeds are found only in fruits that split open at maturity, never in those 

that remain closed. The coat of some seeds is beset with 
long hairs or wool. Cotton, one of the most important vege- 
table products, since it forms the principal clothing of the 

416 416 

larger part of the human race, consists of the long and woolly hairs which 

rae cover the whole surface of the seed. There are also crests or otner 
appendages of various sorts on certain seeds. A few seeds 
have an additional, but more or less incomplete covering, out- 
side of the real seed-coats called an 

383. Aril, or Arillus. The loose and transparent 4 

bag which encloses the seed of the White Water-Lily { 
(Fig. 418) is of this kind. So is the mace of the 
nutmeg; and also the scarlet pulp around the seeds \f 
of the Waxwork (Celastrus) and Strawberry-bush \Qy 

(Euonymus). The aril is a growth from the ex- 
tremity of the seed-stalk, or from the placenta when 
there is no seed-stalk. 

384. A short and thickish appendage at or close to the hilum in certain 

seeds is called a CARUNCLE or STROPHIOLE (Fig. 419). 

385. The various terms which define the position or direc- 

tion of the ovule (erect, ascending, etc.) apply equally to the 

seed: so also the terms anatropous, orthotropous, campylotro- 

pous, etc., as already defined (320, 321), and such terms as 

Hinum, or Scar left where the seed-stalk or funiculus falls 

away, or where the seed was attached directly to the placenta 
when there is no seed-stalk. 419 

Ruapue, the line or ridge which runs from the hilum to the chalaza in 

“anatropous and amphitropous seeds. 
Cuataza, the place where the seed-coats and the kernel or nucleus are 

organically connected, — at the hilum in orthotropous and campylotropous 
seeds, at the extremity of the rhaphe or tip of the seed in other kinds. 
Micropy zz, answering to the Foramen or orifice of the ovule. Compare 

the accompanying figures and those of the ovules, Fig. 341-355. 

Fic. 415. A winged seed of the Trumpet-Creeper. 

Fia. 416. One of Catalpa, the kernel cut to show the embryo. 

Fic. 417. Seed of Milkweed, with a Coma or tuft of long silky hairs at one end. 
Fig. 418. Seed of White Water-Lily, enclosed in its aril. 

Fig. 419. Seed of Ricinus or Castor-oil plant, with caruncle. 
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386. The Kernel, or Nucleus, is the whole body of the seed within the 
coats. Inmany seeds the ker. 
nel is all Eméryo; in others ° ra 
a large part of it is the 42. , {ff I \\\ 
bumen. For example, in Fig. AN? i 
423, it is wholly embryo; in | \W _VZJA 

423 421 Fig. 422, all but the small 
speck (g) is albumen, 

387. The Albumen or Endosperm of the seed is sufficiently charac- 
terized and its office explained in Sect. III., 31-35. 

388. The Embryo or Germ, which is the rudimentary plantlet and the 
final result of blossoming, and its development in germination have been 
extensively illustrated in Sections II. and III. Its essential parts are the 
Radicle and the Cotyledons. 

389. Its Radicle or Caulicle (the former is the term long and gener- 
ally used in botanical descriptions, but the latter is the more correct: one, 

for it is the initial stem, which merely gives origin to the root), as to its 
position in the seed, always points to and lies near the micropyle. In re- 
lation to the pericarp it is 

Superior, when it points to the apex of the fruit or cell, and 
Inferior, when it points to its base, or downward. Y 

390. The Cotyledons have already been illustrated as re- 

spects their number, — giving the important distinction of Dicoty- 
led , Polycotyled and Monocotyled embryos (36-43), 
—also as regards their thickness, whether foliaceous or fleshy ; 
and some of the very various shapes and adaptations to the seed have been 
figured. They may be straight, or folded, or rolled up. In the latter 
case the cotyledons may be rolled up as it were from one margin, as 

in Calycanthus (Fig. 424), or from apex to base in 
a a flat spiral, or they may be both folded (plicate) 

aya a 

422 

and rolled up (convolute), as in Sugar Maple (Fig. 
11.) In one very natural family, the Crucifer, two 
different modes prevail in the way the two cotyledons 
are brought round against the radicle. In one series 

425 426 they are 

Fie, 420. Seed of a Violet (anatropous) : a, hilum; 6, rhaphe; c¢, chalaza. 

Fia. 421. Seed of a Larkspur (also anatropous); the parts lettered as in the last. 

Fic. 422. Thesame, cut through lengthwise: a, the hilum; c, chalaza; d, outer 

seed-coats ¢, inner seed-coat; 7, the albumen; g, the minute embryo. 

Fig. 428. Seed of a St. John’s-wort, divided lengthwise; here the whole kernel 

is embryo. : 

Fic. 424. Embryo of Calycanthus; upper part cut away, to show the convolute 

cotyledons. 

Fira. 425. Seed of Bitter Cress, Barbarea, cut across to show the accumbent 
cotyledons. 426. Embryo of same, whole. 
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Accumtent, that is, the edges of the flat cotyledons lie against the radicle, 

as in Fig. 425, 426. In another they are 

Incumbent, or with the plane of the cotyledons brought up in the opposite 

direction, so that the back of one of them lies against 

O the radicle, as shown in Fig. 427, 428. 
391. As to the situation of the embryo with respect 

to the albumen of the seed, when this is present in any 

quantity, the embryo may be Aaie, that is occupying 

427 42g the axis or centre, either for most of its length, as in 

Violet (Fig. 429), Barberry (Fig. 48), and 

Pine (Fig. 56) ; and in these it is straight. a 

But it may be variously curved or coiled ; 

in the albumen, as in Helianthemum 

(Fig. 430), in a Potato-seed (Fig. 50), 
or Onion-seed (Fig. 60), and Linden J 

(Fig. 414); or it may be coiled around —_4a9 430 480 a 

the outside of the albumen, partly or into a circle, as in Chickweed (Fig. 

431, ee and in Mirabilis (Fig. 52). The latter mode prevails i in Campylo- 

é tropous seeds. In the cereal grains, such as Indian 

Corn (Fig. 67) aud Rice, 4302), and in all other 

: ' Grasses, the embryo is straight and applied to the 

431 432 outside of the abundant albumen. 
392. ‘The matured seed, with embryo ready to germinate and reproduce 

the kind, completes the cycle of the vegetable life in a phanerogamous 

plant, the account of which began with the seed and seedling. 

Section XVI. VEGETABLE LIFE AND WORK. 

393. The following simple outlines of the anatomy and physiology ot 
plants (3) are added to the preceding structural part for the better prepar- 

ation of students in descriptive and systematic botany; also to give to all 
learners some general idea of the life, growth, intimate structure, and action 
of the beings which compose so large a part of organic nature. Those who 
would extend and verify the facts and principles here outlined will use the 
Physiological Botany of the “‘ Botanical Text Book,” by Professor Goodale, 
or some similar book. 

Fra. 427. Seed of a Sisymbrium, cut across to show the incumbent cotyledons. 

428, Embryo of the same, detached whole. 

Fic. 429. Section of seed of Violet ; anatropous with straight axile embryo in 

the albumen. 430. Section of seed of Rock Rose, Helianthemum Canadense ; 

orthotropous, with curved embryo in the albumen, 4304, Section of a grain of 

Rice, lengthwise, showing the embryo outside the albumen, which forms the 
principal bulk. 

Fic. 431. Seed of a Chickweed, campylotropous. 432. Section of same, show 

ing slender embryo coiled around the outside of the albumen of the kernel. 
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§ 1. ANATOMICAL STRUCTURE AND GROWTH. 

394. Growth is the increase of a living thing in size and substance. It 

appears so natural that plants and animals should grow, that one rarely 
thinks of it as requiring explanation. It seems enough to say that a thing 

is so because it grew so. Growth from the seed, the germination and de- 

velopment of an embryo into a plantlet, and at length into a mature plaut 
(as illustrated in Sections II. aud ITI.), can be followed by ordinary obser- 

vation. But the embryo is already a miniature plantlet, sometimes with 
hardly any visible distinction of parts, but often one which has already 
made very considerable growth in the seed. To investigate the formation 
and growth of the embryo itself requires well-trained eyes and hands, and 
the expert use of a good compound microscope. So this is beyond the 
reach of a beginner. 

395. Moreover, although observation may show that a seedling, weigh- 
ing only two or three grains, may double its bulk and weight every week 
of its early growth, and may in time produce a huge amount of vegetable 
matter, it is still to be asked what this vegetable matter is, where it came 

from, and by what means plants are able to increase and accumulate it, and 
build it up into the fabric of herbs and shrubs and lofty trees. 

~ 396. Protoplasm. All this fabric was built up under life, but only a 
small portion of it is at any one time alive. As growth proceeds, lite is 

passed on from the old to the new parts, much as it has passed on from 

parent to offspring, from generation to generation in unbroken continuity. 
Protoplasm is the common name of that plant-stuff in which life essentially 

resides. All growth depends upon it; for it has the peculiar power of 
growing and multiplying and building up a living structure, — the animal 
no less than the vegetable structure, for it is esseutially the same in both. 
Indeed, all the animal protoplasm comes primarily from the vegetable, 

which has the prerogative of producing it; and the protoplasm of plants 

farnishes all that portion of the food of animals which forms their flesh 
and living fabric. 

397. The very simplest plants (if such may specifically be called plants 

rather than animals, or one may say, the simplest living things) are mere 
particles, or pellets, or threads, or even indefinite masses of protoplasm of 
vague form, which pogsess powers of motion or of changing their shape, 
of imbibing water, air, and even other matters, and of assimilating these 

into plant-stuff for their own growth and multiplication. Their growth 
is increase in substance by incorporation of that which they take in and 
assimilate. Their multiplication is by spontaneous division of their sub- 

stance or body into two or more, each capable of continuing the process. 

398. The embryo of a phanerogamous plant at its beginning (344) is es- 

sentially such a globule of protoplasm, which soon constricts itself into two 

and more such globules, which hold together inseparably in a row; then 

the last of the row divides without separation in the two other planes, to 
9 
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form a compound mass, each grain or globule of which goes on to double 
itself as it grows; and the definite shaping of this still increasing mass 
builds up the embryo iuto its form. 

399. Cell-walls. While this growth was going on, each grain of the 
forming structure formed and clothed itself with a coat, thin and trans- 
parent, of something different from protoplasm, — something which hardly 

‘ and only trausiently, if at all, partakes of the life aud action. 

(#5 The protoplasm forms the living organism; the coat is a kind 
433 of protective covering or shell. The protoplasm, like the 

flesh of animals which it gives rise to, is composed of four 
chemical elements: Carbon, Hydrogen, Oxygen, and Nitro- 

gen. The coating is of the nature of wood (is, indeed, that 

which makes wood), and has only the three elements, Car- 

bon, Hydrogen, and Oxygen, in its composition. 

400. Although the formiug structure of an embryo in 
the fertilized ovule is very minute and difficult to see, there 
are many simple plants of lowest grade, abounding in pools 

of water, which more readily show the earlier stages or sim- 

plest states of plant-growth. One of these, which is common 
in early spring, requires only moderate magnifying power 
to bring to view what is shown in Fig. 437. In a slimy 

mass which holds all loosely together, little spheres of green 

vegetable matter are seen, assembled in fours, 

and these fours themselves in clusters of fours. @ 

A transient inspection shows, what prolonged 
watching would confirm, that each sphere di- 

vides first in one plane, then in the other, to 

make four, soon acquiring the size of the original, and so on, 
producing successive groups of fours. These pellets each G3 

form on their surface a transparent wall, like that just des-  €3€3 
cribed. The delicate wall is for some time capable of expan- 
sive growth, but is from the first much firmer than the G33 @9@) 
protoplasm within; through it the latter imbibes sur- g2G9 GQ 
rounding moisture, which becomes a watery sap, occupy- ays) 00 

ing vacuities in the protoplasmic mass which enlarge or 
run together as the periphery increases and distends. GG Co 

When full grown the protoplasm may become a meré lining si 
to the wall, or some of it central, as a nucleus, this usually connected with 

the wall-lining by delicate threads of the same substance. So, when full 
grown, the wall with its lining—a vesicle, containing liquid or some 

Fic. 433-436. Figures to illustrate the earlier stages in the formation of ap 

embryo; a single mass of protoplasm (Fig. 433) dividing into two, three, and then 

into more incipient cells, which by continued multiplication build up an embryo. 

Fic. 437. Magnified view of some of a simple fresh water Alga, the Tetraspora 

lubrica, each sphere of which may answer to an individual plant 
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solid matters and in age mostly air — naturally came to be named a CELL. 
Bat the name was suggested by, and first used only for, cells in combination 
or built up into a fabric, much as a wall is built of bricks, that is, into a 

401. Cellular Structure or Tissue. Suppose numerous cells like 
those of Fig. 437 to be heaped up like a pile of cannon-balls, and as they 
grew, to be compacted together while soft and yielding; they would flatten 
where they touched, and each sphere, 
being touched by twelve surrounding 54H 
ones would become twelve-sided. Fig. 
438 would represent one of them, MTS 
Suppose the contiguous faces to be WW 7 

united into one wall or partition be- 

A tween adjacent cavities, and a cellular 

structure would be formed, like that 

shown in Fig. 439. Roots, stems, leaves, 

and the whole of phan- 
erogamous plants are a 
fabric of countless num- & 

bers of such cells. No \ 
such exact regularity in 
size and shape is ever : 

actually found; but a nearly truthful magnified view of a small portion of 

a slice of the flower-stalk of a Calla Lily (Fig. 440) shows a fairly corres- 

ponding structure ; except that, owing to the great air-spaces of the interior, 

the fabric may be likened rather to a stack of chimneys than to a solid 
fabric. In young and partly transparent parts one may discern the cel- 
lular structure by looking down directly on the surface, as of a form- 
ing root. (Fig. 82, 441, 442). - 

402. The substance of which cell-walls are mainly composed is called 
CELLULOSE. It is essentially the same in the stem of a delicate leaf or 
petal and in the wood of an Oak, except that in the latter the walls are 

Fig. 488! Diagram of a vegetable cell, such as it would be if when spherical it 

were equally pressed by similar surrounding cells in a heap. 

Fic. 439. Ideal construction of celluiar tissue so formed, in section. 

Fie. 440, Magnified view of a portion of a transverse slice of stem of Calla 

Lily. The great spaces are tubular air-channels built up by the cells. 
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much thickened and the calibre small. The protoplasm of each living cell 
appears to be completely shut up and isolated in its shell of cellulose; but 
microscopic investigation has brought to view, in many cases, minute 

threads of protoplasm which here and there traverse 
the cell-wall through minute pores, thus connecting 
the living portion of one cell with that of adjacent 
cells. (See Fig. 447, &c.) 

403. The hairs of plants are cells formed on the 

surface; either elongated single cells 
(like the root-hairs of Fig. 441, 442), 
or a row of shorter cells. Cotton 
fibres are long and simple cells grow- 

ing from the surface of the seed. 

404. The size of the cells of which 
common plants are made up varies 
from about the thirtieth to the thou- 

— sandth of an inch in diameter. An 
ae ae ordinary size of short or roundish 

cells is from x}, to shy of an inch; so that there may generally be from 
27 to 125 millions of cells in the compass of a cubic inch! 

405. Some parts are built up as a compact structure ; in others cells 
are arranged so as to build up regular air- = mle enon sslelones 

channels, as in the stems of aquatic and other 

water-loving plants (Fig. 440), or to leave 

irregular spaces, as in the lower part of most 
leaves, where the cells only here and there ~/ 

come into close contact (Fig. 443). 
406. All such soft cellular tissue, like 

this of leaves, that of pith, and of the green 
bark, is called Parencuyma, while fibrous 

and woody parts are composed of ProsEn- 
cuyma, that is, of peculiarly transformed. 

407. Strengthening Cells. Common cellular tissue, which makes up 

the whole structure of all very young plants, and the whole of Mosses 

and other vegetables of the lowest grade, even when full grown, is too 

tender or too brittle to give needful strength and toughness for plants 
which are to rise to any considerable height and support themselves. In 
these needful strength is imparted, and the conveyance of sap through the 
plant is facilitated, by the change, as they are formed, of some cells into 
thicker-walled and tougher tubes, and by the running together of some of 

Fic. 441. Much magnified small portion of young root of a seedling Maple 

(such as of Fig. 82); and 442, a few cells of same more magnified. The prolonga- 

tions from the back of some of the cells are root-hairs. 

Fic. 443. Magnified section through the thickness of a leaf of Florida Star. 

Anise. 
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these, or the prolongation of others, into hollow fibres or tubes of various size. 

Two sorts of such transformed cells go together, and essentially form the 

408. Wood. ‘This is found in all common herbs, as well as in shrubs 

and trees, but the former have much less of it in proportion to the softer 

cellular tissue. It is formed very early in the growth of the root, stem, 
and leaves, — traces of it appearing in large embryos even while yet in the 
seed, Those cells that lengthen, and at the same time thicken their walls 
form the proper Woopy Fisre or Woop-czuts; those of larger size and 
thinner walls, which are thickened only in certain parts so as to have 
peculiar markings, and which often are seen 444 
to be made up of a row ‘of cylindrical cells, 
with the partitions between absorbed or bro- 
ken away, are called Ducts, or sometimes 

VusseELs. There are all gradations between 
wood-cells and ducts, and between both these 

and common cells. But in most plants the 
three kinds are fairly distinct. 

409. The proper cellular tissue, or paren- 

chyma, is the ground-work of root, stem, and 

leaves; this is traversed, chiefly lengthwise, 

by the strengthening and conducting tissue, 
wood-cells and duct-cells, in the form of 

bundles or threads, which, in the stems and 

stalks of herbs are fewer and comparatively 
scattered, but in shrubs and trees so numer- 

rous and crowded that in the stems and 
all permanent parts they make a solid mass 
of wood. They extend into and ramily in 
the leaves, spreading out in a horizontal 

plane, as the framework of ribs and veins, 
which supports the softer cellular portion or 
parenchyma. | 

410. Wood-Cells, or Woody Fibres, : 

consist. of tubes, commonly between one and 446 
two thousaudths, but in Pine-wood sometimes two or three hundredths, 

of an inch in diameter. Those from the tough bark of the Basswood, 

Fic. 444. Magnified wood-cells of the bark (bast-cells) of Basswood, one and 

part of another. 445. Some wood-cells from the wood (and below part of a duct); 

and 446, a detached wond-cell of the same; equally magnified. 

Fia. 447. Some woorl-cells from Buttonwood, Platanus, highly magnified, a 

whole cell and lower end of another on the left; a cell cut half away lengthwise, 

and half of another on the right ; some pores or pits (a) seen on the left; while 

6b mark sections through these on the cut surface. When living and young the 

protoplasm extends into these and by minuter perforations connects across them 

In age the pits become open passages, facilitating the passage of sap and air 
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shown in Fig. 444, are only the fifteen-hundredth of an inch wide. Those 

of Buttonwood (Fig. 447) are larger, and are here highly magnified besides. 
The figures show the way wood-cells are commonly put together, namely, 
with their tapering ends overlapping each other, — spliced together, as it 
were, — thus giving more strength and toughness. In hard woods, such 
as Hickory and Oak, the walls of these tubes are very thick, as well as 
dense; while in soft woods, such as White-Pine and Basswood, they are 
thinner. 

411. Wood-cells in the bark are generally longer, finer, and tougher 

than those of the proper wood, and appear more like fibres. For example, 

Fig. 446 represents a cell of the wood of Basswood of average length, and 
Fig. 444 one (and part of another) of the fibrous bark, both drawn to the 
same scale. As these long cells form the principal part of fibrous bark, or 
bast, they are named Bas¢-cells or Bast-fibres. ‘These give the great tough- 
ness and fiexibility to the inner bark of Basswood (i. e. Bast-wood) and of: 
Leatherwood; and they furnish the invaluable fibres of flax and hemp; 

the proper wood of their stems 
being tender, brittle, and de- 

stroyed by the processes which 
separate for use the tough and 

« slender bast-cells. In Leather- 
wood (Dirca) the bast-cells are 
remarkably slender. A view of 

one, if magnified on the scale 

of Fig. 444, would be a foot 

and a half long. 
412. The wood-cells of Pines, 

» and more or less of all other Coniferous trees, have on two of their sides 

very peculiar disk-shaped markings (Fig. 448-450) by which that kind of 

wood is recognizable. 

413. Ducts, also called Vessezs, are mostly larger 
than wood-cells: indeed, some of them, as in Red Oak, 

have calibre large enough to be discerned on a cross 

section by the naked eye. They make the visible porosity 
of such kinds of wood. This is particularly the case with 

Dotted ducts (Fig. 451, 452), the surface of which 

appears as if riddled with round or oval pores. Such 
ducts are commonly made up of a row of large cells more 

or less confluent into a tube. 

Scalariform ducts (Fig. 458, 459), common in Ferns, 
and generally angled by mutual pressure in the bundles, 

© G06008 
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Fic. 448. Magnified bit of a pine-shaving, taken parallel with the silver grain. 

449. Separate whole wood-cell, more magnified. 450. Same, still more magnified; 
voth sections represented : a, disks in section, 6, in face. 

Fic. 451, 452. A large and a smaller dotted duct from Grape-Vine. 
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have transversely elongated thin places, parallel with each other, giving 
a ladder-like appearance, whence the name. 

Annular ducts (Fig. 457) are marked with cross lines or rings, which 
are thickened portions of the cell-wall. 

, 

ay 
(ay 5 

QC 
AMO 

vy 
\ iN 

WY I pS 

457 458 459 458 

Spiral ducts or vessels (Fig. 453-455) have thin walls, strengthened by 
a spiral fibre adherent within. This is as delicate and as strong as spider- 
web: when uncoiled by pulling apart, ' 
it tears up and annihilates the cell- 
wall. The uncoiled threads are seen 
by gently pulling apart many leaves, 
such as those of Amaryllis, or the 
stalk of a Strawberry leaflet. 

Laticiferous ducts, Vessels of the 
Latex, or Milk-vessels are peculiar 

branching tubes which hold Jatew or 
milky juice in certain plants. It is 
very difficult to see them, and more 
so to make out their nature. They 
are peculiar in branching and inosculating, so as to make a net-work of 
tubes, running in among the cellular tissue; and they are very small, 
except when gorged and old (Fig. 460, 461). 

Fig. 453, 454. Spiral ducts which uncoil into a single thread. 455. Spiral 

duct which tears up as a band. 456. An annular duct, with variations above. 

457. Loose spiral duct passing into annular. 458. Scalariform ducts of a Fern; 

part of a bundle, prismatic by pressure. 459. One torn into a band. 

Fia. 460. Milk Vessels of Dandelion, with cells of the common cellular tissue. 

461. Others from the same older and gorged with milky juice. All highly mag- 

nified. 
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§ 2, CELL-CONTENTS. 

414. The living contents of young and active cells are mainly protoplasm 
with water or watery sap which this has imbibed. Old and effete cells are 
often empty of solid matter, containing only water with whatever may be 
dissolved in it, or air, according to the time and circumstances. All the 
various products which plants in general elaborate, or which particular 

plants specially elaborate, out of the common food which they derive from 
the soil and the air, are contained in the cells, and in the cells they are 

produced. 
415. Sap is a general name for the principal liquid contents, —Crude sap, 

for that which the plant takes in, Hladorated sap for what it has digested or 

assimilated. They must be undistinguishably mixed in the cells. 
416. Among the solid matters into which cells convert some of their 

elaborated sap two are general and most important. These are Chlorophyll 

and Starch. 
417. Chlorophyll (meaning leafgreen) is what gives the green color to 

herbage. It consists of soft grains of rather complex nature, partly wax- 
like, partly protoplasmic. These abound in the cells of all common leaves 

and the green rind of plants, wherever exposed to the light. The green 
color is seen through the transparent skin of the leaf and the walls of the 

containing cells. Chlorophyll is essential to ordinary assimilation in plants : 

by its means, under the influence of sunlight, the plant converts crude sap 

into vegetable matter. 

418. Far the largest part of all vegetable matter produced is that which 
goes to build up the plant’s fabric or cellular structure, either directly or 
indirectly. There is no one good name for this most important product of 
vegetation. In its final state of cell-walls, the permanent fabric of herb 
and shrub and tree, it is called Ce/lulose (408): in its most soluble form 

it is Sugar of one or another kind; in a less soluble form it is Dextrine, a 

kind of liquefied starch: in the form of solid grains stored up in the cells 
itis Starch. By a series of slight chemical changes (mainly a variation in 
the water entering into the composition), one of these forms is converted 
into another. 

419. Starch (Furina or Fecula) is the form in which this common plant 
material is, as it were, laid by for future use. It consists of solid grains, 

somewhat different in form in different plants, in size varying from gh, to 
Tee of an inch, partly translucent when wet, and of a pearly lustre. From 
the concentric lines, which commonly appear under the microscope, the 
grains seem to be made up of layer over layer. When loose they are com- 

monly oval, as in potato-starch (Fig. 462): when much compacted the 
grains may become angular (Fig. 463). 

420. The starch in a potato was produced in the foliage. In the soluble 
form of dextrine, or that of sugar, it was conveyed through the cells of the 
herbage and stalks to a subterranean shoot, and there stored up in the 
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tuber. When the potato sprouts, the starch in the vicinity of developing 
buds or eyes is changed back again, first into mucilaginous dextrine, then 
into sugar, dissolved 
in the sap, and in this 

form it is made to 

flow to the growing 
parts, where it is laid 
down into cellulose 
or cell-wall. 

421. Besides these cell-contents which are in obvious and essential rela- 
tion to nutrition, there are others the use of which is problematical. Of 
such the commonest are 

422. Crystals. These when slender or needle-shaped are called 

Ruaraipes. They are of inorganic matter, usually of oxalate or phosphate 
or sulphate of lime. Some, at least of the latter, may be direct crystalliza- 

467 

469 464 470 465 

tions of what is taken in dissolved in the water absorbed, but others must 

be the result of some elaboration in the plant. Some plants have hardly 

any; others abound in them, especially in the foliage and bark. In Locust- 

bark almost every cell holds a crystal; so that in a square inch not thicker 

than writing-paper there may be over a million and a half of them. When 

Fre. 462. Some magnified starch-grains, in two cells of a potato. 463. Some 

-eells of the albumen or floury part of Indian Corn, filled with starch-grains. 

Fria. 464. Four cells from dried Onion-peel, each holding a crystal of different 

shape, one of them twinned. 465. Some cells from stalk of Rhubarb-plant, three 

containing chlorophyll ; two (one torn across) with rhaphides. 466, Rhaphides 
in a cell, from Ariseema, with small cells surrounding. 467. Prismatic crystals 

from the bark of Hickory. 468. Glomerate crystal in a cell, from Beet-root. 

469. A few cells of Locust-bark, a crystal in each. 470. A detached cell, with 
rhaphides being forced out, as happens when put in water. 
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needle-shaped (rhaphides), as in stalks of Calla-Lily, Rhubarb, or Four- 

o’clock, they are usually packed in sheaf-like bundles. (Fig. 465, 466.) 

§ 3. ANATOMY OF ROOTS AND STEMS. 

493, This is so nearly the same that an account of the internal structure 

of stems may serve for the root also. 

494, At the beginning, either in the embryo or in an incipient shoot 

from a bud, the whole stem is of tender cellular tissue or parenchyma. 

But wood (consisting of wood-cells and ducts or vessels) begins to be 

formed in the earliest growth ; and is from the first arranged in two ways, 

making two general kinds of wood. The difference is obvious even in 

herbs, but is more conspicuous in the enduring stems of shrubs and 

trees. 

495. On one or the other of these two types the stems of all phanero- 

gamous plants are constructed. In one, the wood is made up of separate 

threads, scattered here and there throughout the whole diameter of the 

stem. In the other, the wood is all collected to form a layer (in a slice 

across the stem appearing as a ring) between a central cellular part which 

has none in it, the Pith, and an outer cellular part, the Bark. 

shoot and a Corn-stalk for herbs, and a rattan for a 

woody kind, represent the first kind. To it 

belong all plants with monocotyledonous em- 

° bryo (40). A Bean-stalk 

and the stem of any com- 
mon shrub or tree rep- 

resent the second; and 

473 

to it belong all plants with dicotyledonous or polycotyledonous embryo. 
The first has been called, not very properly, Exdoyenous, which means in- 
side-growing ; the second, properly enough, Exogenous, or outside-growing. 

497. Endogenous Stems, those of Monocotyls (40), attain their 
greatest size and most characteristic development in Palms and Dragon- 

trees, therefore chiefly in warm climates, although the Palmetto and some 

Fig, 471, Diagram of structure of Palm or Yucca. 472. Structure of a Corn- 

stalk, in transverse and longitudinal section. 473. Same of a smali Palm-stem. 

The dots on the cross sections represent cut ends of the woody bundles or threads. 
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Yuccas hecome trees along the southern borders of the United States. In 

such stems the woody bundles are more numerous and crowded toward the 

circumference, and so the harder wood is outside; while in an exogenous 

stem the oldest and hardest wood is toward the centre. An endogenous 
stem has no clear distinction of pith, bark, and wood, concentrically ar- 

ranged, no silver grain, no aunual layers, no bark that peels off clean from 

the wood. Yet old stems of Yuccas and the like, that continue to increase 
in diameter, do form a sort of layers and a kind of scaly bark when old 
Yuccas show well the curving of the woody bundles (Fig. 471) which 
below taper out and are lost at the rind. 

428. Exogenous Stems, those of Dicotyls (37), or of plants coming 

from dicotyledonous and also polycotyledonous embryos, have 
a structure which is familiar in the wood of our ordinary 
trees and shrubs. It is the same in an herbaceous shoot 
(such as a Flax-stem, Fig. 474) as in a Maple-stem of the 

first year’s growth, except that the woody layer is com- 

monly thinner or perhaps reduced to a circle of bundles. 
It was so in the tree-stem at the beginning. The wood all 

forms in a cylinder, — in cross section a ring — around a cen- 
tral cellular part, dividing the cellular core within, the pith, from a cellu- 
lar bark without. As the wood-bundles increase in number and in size, 

475 476 

they press upon each other and become wedge-shaped in the cross sec- 

tion; and they continue to grow from the outside, next the bark, so that 

they become very thin wedges or plates. Between the plates or wedges 

are very thin plates (in cross section lines) of much compressed cellular 

tissue, which connect the pith with the bark. The plan of'a one-year-old 

woody stem of this kind is exhibited in the figures, which are essentially 

diagrams. 
429. When such a stem grows on from year to year, it adds annually a 

Fic. 474. Short piece of stem of Flax, magnified, showing the bark, wood, and 

pith in a cross section. 

Fic. 475, Diagram of a cross section of a very young exogenous stem, showing 

six woody bundles or wedges. 476. Same later, with wedges increased to twelve. 

477. Still later, the wedges filling the space, separated only by the thin lines, or 

medullary rays, running from pith to bark. 
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layer of wood outside the preceding one, between that and the bark. This 
is exogenous growth, or outside-growing, as the name denotes. 

430. Some new bark is formed every year, as well as new wood, the 

478 

rexan 
$<2 

former inside, as the latter 

is outside of that of the 

year preceding. The ring 
or zone of tender forming 
tissue between the bark 

and the wood has been 

called the Cambium Layer. 
Cambium is an old name 

of the physiologists for 
nutritive juice. And this 
thin layer is so gorged 

with rich nutritive sap 

when spring growth is re- 

newed, that the bark then 

seems to be loose from 

the wood and a layer of 
viscid sap (or cambium) to 
be poured out between the 
two. But there is all 

the while a connection of 

the bark and the wood by 

delicate cells, rapidly mul- 
oP one: 

tiplying and growing. 
2 431. The Bark of a 

xe year-old stem consists of 
three, parts, more or less distinct, namely, — beginning next the wood, — 

J. Tue Lier or Fisrovs Bark, the Inner Bark. This contains some 

wood-cells,*or their equivalent, commonly in the form of bast or bast-cells 

(411, Fig. 444), such as those of Basswood or Linden, and among herbs 

those of flax and hemp, which are spun and woven or made into cordage. 

It also contains cells which are named szeve-cells, on account of numerous 

slits and pores in their walls, by which the protoplasm of contiguous cells 
communicates. In woody stems, whenever a new layer of wood is formed, 

some new liber or inner bark is also formed outside of it. 

Fie. 478. Piece of a stem of Soft Maple, of a year old, cut crosswise and length- 

wise. 

Fic. 479. A portion of the same, magnified. 

Fic. 480. A small piece of the same, taken from one side, reaching from the bark 

to the pith, and highly magnified: @, a small bit of the pith; 0, spiral ducts of what 

is called the medullary sheath ; c, the wood; d, d, dotted ducts in the wood; 

é,@, annular ducts; f, the liber or inner bark; g, the green bark; h, the corky 

layer; 7, the skin, or epidermis; 7, one of the medullary rays, or plates of silver 

grain, seen on the cross-section. 
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2 Tue Green Bank or Middle Bark. This consists of cellular tissue 
only, and contains the same green matter (chlorophyll, 417) as the leaves. 
In woody stems, before the season’s growth is completed, it becomes cov- 
ered by 

3. Taz Corxy Layer or Outer Bark, the cells of which contain no 
chlorophyll, and are of the nature of cork. Common cork is the thick 
corky layer of the bark of the Cork-Oak of Spain. It is this which gives 
to the stems or twigs of shrubs and trees the aspect and the color peculiar 
to each, — light gray in the Ash, purple in the Red Maple, red in several 
Dogwoods, etc. 

4. Tuz Eprpxrmis, or skin of the plant, consisting of a layer of thick- 
sided empty cells, which may be considered to be the outermost layer, or 
in most herbaceous stems the only layer, of cork-cells. 
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432. The green layer of bark seldom grows much after the first season, 
Sometimes the corky layer grows and forms new layers, inside of the old, 
for years, as in the Cork-Oak, the Sweet Gum-tree, and the White and the 

Paper Birch. But it all dies after a while; and the continual enlargement 
of the wood within finally stretches it mure than it can bear, and sooner or 
later cracks and rends it, while the weather acts powerfully upon its sur- 
face; so the older bark perishes and falls away piecemeal year by year. 

433. So on old trunks only the inner bark remains. This is renewed 
every year from within and so kept alive, while the older and outer layers 
die, are fissured and rent by the distending trunk, weathered and worn, and 
thrown off in fragments, —in some trees slowly, so that the bark of old 
trunks may acquire great thickness; in others, more rapidly. In Honey- 
suckles and Grape-Vines, the layers of liber loosen and die when only a 
year or two old. The annual layers of liber are sometimes as distinct as 
those of the wood, but often not so. 

Fia. 481. Magnified view of surface of a bit of young Maple wood from which 

the bark has been torn away, showing the wood-cells and the bark-ends of medul- 

lary rays. 
Fia. 482. Section in the opposite direction, from bark (on the left) to beginning 

of pith (on the right), and a medullary ray extending from one to the other. 
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434, The Wood of an exogenous trunk, having the old growths covered 
by the new, remains nearly unchanged in age, except from decay. Wherever 
there is an annual suspension and renewal of growth, as in temperate cli- 
mates, the annual growths are more or less distinctly marked, in the form 

of concentric rings on the cross section, so that the age of the tree may be 

known by counting them. Over twelve hundred layers have been counted 

on the stumps of Sequoias in California, and it is probable that some trees 
now living antedate the Christian era. 

435. The reason why the annual growths are distinguishable is, that the 
wood formed at the beginning of the season is more or less different in the 

size or character of the cells from that of the close. In Oak, Chestnut, etc., 

the first wood of the season abounds in dotted ducts, the calibre of which 

is many times greater than that of the proper wood-cells. 
436. Sap-wood, or Alburnum. This is tle newer wood, living or 

recently alive, and taking part in the conveyauce of sap. Sooner or later, 
each layer, as it becomes more and more deeply covered by the newer ones 

aud farther from the region of growth, is converted into 
437. Heart-wood, or Duramen. This is drier, harder, more solid, 

and much more durable as timber, than sap-wood. It is generally of a 
different color, and it exhibits in different species the hue peculiar to each, 

such as reddish in Red-Cedar, brown in Black- Walnut, black in Ebony, ete. 

The change of sap-wood into heart-wood results from the thickening of the 
walls of the wood-cells by the deposition of hard matter, lining the tubes 
and diminishing their calibre; and by the deposition of a vegetable coloring- 

matter peculiar to each species. ‘The heart-wood, being no longer a living 
part, may decay, and often does so, without the least injury to the tree, 
except by diminishing the strength of the trunk, and so rendering it more 
liable to be overthrown. 

438. The Living Parts of a Tree, of the exogenous kind, are only 

these: first, the rootlets at one extremity; second, the buds and leaves of 

the season at the other; and third, a zone consisting of the newest wood 

and the newest bark, connecting the rootlets with the buds or leaves, how- 

ever widely separated these may be, — in the tallest trees from two to four 
hundred feet apart. And these parts of the tree are all renewed every year. 
No wonder, therefore, that trees may live so long, since they annually re. 
produce everything that is essential to their life and growth, and since only 

avery small part of their bulk is alive at once. The tree survives, but 
nothing now living has been so long. In it, as elsewhere, life is a transi- 
tory, thing, ever abandoning the old, and renewed in the young, 

§ 4. ANATOMY OF LEAVES. 

439. The wood in leaves is the framework of ribs, veins, and veinlets 

(125), serving not only to strengthen them, but also to bring in the sap, 
and to distribute it throughout every part. The cellular portion is the 
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green puip, and is nearly the same as the green layer of the bark. So that 
the leaf may properly enough be regarded as a sort of expansion of the 
fibrous and green layers of the bark. It has no proper corky layer; but 
tne whole is covered by a transparent skin or epidermis, resembling that 
of the stem. 

440. The cells of the leaf are of various forms, rarely so compact as to 

form a close cellular tissue, usually loosely arranged, at least in the lower 
part, so as to give copious intervening spaces or air passages, communi- 

cating throughout the whole interior (Fig. 443, 483). The green color is 

given by the chlorophyll (417), seen through the very transparent walls of 

the cells and through the translucent epidermis of the leaf. 
441. In ordinary leaves, having an upper and under surface, the green 

cells form two distinct strata, of different arrangement. Those of the 

upper stratum are oblong or cylindrical, and stand endwise to the surface 
of the leaf, usually close together, leaving hardly any vacant spaces; those 
of the lower are commonly irregular in shape, most of them with their 

longer diameter parallel to the face of the leaf, and are very loosely ar- 
ranged, leaving many and wide air-chambers. The green color of the 
lower is therefore diluted, and paler than that of the upper face of the leaf. 

The upper part of the leaf is so constructed as to bear the direct action 

Si Eee 8 

of the sunshine; the lower so as to afford freer circulation of air, and to 
facilitate transpiration. It communicates more directly than the upper 
with the external air by means of Stomates. 
‘442. The Epidermis or skin of leaves and all young shoots is best 

seen in the foliage. It may readily be stripped off from the surface of a 

Lily-leaf, and still more so from more fleshy and soft leaves, such as those 

Fic. 483. Magnified section of a leaf of White Lily, to exhibit the cellular 

structure, both of upper and lower stratum, the air-passages of the lower, and 

the epidermis or skin, in section, also a little of that of the lower face, with some 

of its stomates. 
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of Houseleek. The epidermis is usually composed of a single layer, occa- 

sionally of two or three layers, of empty 

cells, mostly of irregular outline. The sin- 
uous lines which traverse it, and may be dis- 

484 

cerned under low powers of the microscope (Fig. 487), are the boundaries 

of the epidermal cells. 
443. Breathing-pores, or Stomates, Stomata (singular, a Stoma, — 

literally, a mouth) are openings through the epidermis into the air-chambers 

or intercellular passages, always between and guarded by a pair of thin- 
walled guardian cells. Although most abundant in leaves, especially on 
their lower face (that which is screened from direct sunlight), they are 

found on most other green parts. They establish a direct communication 

between the external air and that in the loose interior of the leaf. Their 
guardian cells or lips, which are soft and delicate, like those of the green 
pulp within, by their greater or less turgidity open or close the orifice as the 
moisture or dryness varies. 

444. In the White Lily the stomata are so remarkably large that they 
may be seen by a simple microscope of moderate power, and may be dis- 
cerned even by a good hand lens. There are about 60,000 of them to the 
square inch of the epidermis of the lower face of this Lily-leaf, and only 
about 3000 to the same space on the upper face. It is computed that an 
average leaf of an Apple-tree has on its lower face about 100,000 of these 
mouths. 

§5. PLANT FOOD AND ASSIMILATION. 

445. Only plants are capable of originating organizable matter, or the 
materials which compose the structure of vegetables and animals. The es- 
sential and peculiar work of plants is to take up portions of earth and air 
(water belonging to both) upon which animals cannot live at all, and to 

convert them into something organizable; that is, into something that, 

under life, may be built up into vegetable and animal structures. All the 
food of animals is produced by plants. Animals live upon. vegetables, 

Fic. 484. Small portion of epidermis of the lower face of a White-Lily leaf, 

gith stomata. 

Fic. 485. One of these, more magnified, in the closed state. 486. Another 

stoma, open. 

Fig. 487. Small portion of epidermis of the Garden Balsam, highly ‘magnified, 

showing very sinuous-walled cells, and three stomata. 
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directly or at second hand, the carnivorous upon the herbivorous; and 
vegetables live upon earth and air, immediately or at second hand. 

446. The Food of plants, then, primarily, is earth and air. This is 
evident enough from the way in which they live. Many plants will flourish 

m pure sand or powdered chalk, or on the bare face of a rock or wall, 

watered merely with ram. Aud almost any plant may be made to grow 

from the seed in moist sand, and increase its weight many times, even if it 

will not come to perfection. Many naturally live suspended from the 
branches of trees high in the air, and nourished by it alone, never hav- 

ing any connection with the soil; and some which naturally grow on the 
ground, like the Live-forever of the gardens, when pulled up by the roots 
and hung in the air will often flourish the whole summer long. 

447. It is true that fast-growing plants, or those which produce much 
vegetable matter in one season (especially in such concentrated form as 
to be useful as food for man or the higher animals) will come to maturity 

only in an enriched soil. But what is a rich soil? One which contains 
decomposing vegetable matter, or some decomposing animal matter; that 
is, in either case, some decomposing organic matter formerly produced by 

plants. Aided by this, grain-bearing and other important vegetables will 
grow more rapidly and vigorously, and make a greater amount of nourish- 

ing matter, than they could if left to do the whole work at once from the 

beginning. So that in these cases also all the organic or organizable matter 
was made by plants, and made out of earth and air. Far the larger and 
most essential part was air and water. 

448. Two kinds of material are taken in and used by plants; of which 
the first, although more or less essential to perfect plant-growth, are in a 
certain sense subsidiary, if not accidental, viz. : — 

Earthy constituents, those which are left in the form of ashes when a leaf 
or a stick of wood is burned in the open air. These consist of some potash 

(or soda in a marine plant), some sélex (the same as flint), and a little dime, 

alumine, or magnesia, tron or manganese, sulphur, phosphorus, etc., — some 

or all of these in variable and usually minute proportions. They are such 

materials as happen to be dissolved, in small quantity, in the water taken 

up by the roots; and when that is consumed by the plant, or flies off pure 
(as it largely does) by exhalation, the earthy matter is left behind in the 
cells, — just as it is left incrusting the sides of a teakettle in which much 
hard water has been boiled. Naturally, therefore, there is more earthy 

matter (i. e. more ashes) in the leaves than in any other part (sometimes 

as much as seven per cent, when the wood contains only two per cent); 
because it is through the leaves that most of the water escapes from the 
plant. Some of this earthy matter incrusts the cell-walls, some goes to 
form crystals or rhaphides, which abound in many plants (422), some 
enters into certain special vegetable products, and some appears to be ne- 

cessary to the well-being of the higher orders of plants, although forming 

no necessary part of the proper vegetable structure. 
10 
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The essential constituents of the organic fabric are those which are dissi- 

pated into air and vapor in complete burning. They make up from 88 to 

99 per cent of the leaf or stem, and essentially the whole both of the cellu- 

lose of the walls and the protoplasm of the contents. Burning gives these 

materials of the plant’s structure back to the air, mainly in the same condi- 

tion in which the plant took them, the same condition which is reached 
more slowly in natural decay. The chemical elements of the cell-walls (or 
cellulose, 402), as also of starch, sugar, and all that class of organizable 
cell-material, are carbon, hydrogen, and oxygen (399). The same, with 

nitrogen, are the constituents of protoplasm, or the truly vital part of 

vegetation. 

449. These chemical elements out of which organic matters are com- 

posed are supplied to the plant by water, carbonic acid, and some combina- 
tions of nitrogen. 

Water, far more largely than anything else, is imbibed by the roots ; also 
more or less by the foliage in the form of vapor. Water consists of oxygen 

and hydrogen; and cellulose or plant-wall, starch, sugar, etc., however 

different in their qualities, agree in containing these two elements in the 
same relative proportions as in water. 

Carbonic acid gas (Carbon dioxide) is one of tle components of the atmos- 
phere, — a small one, ordinarily only about s255 of its bulk, — sufficient 

for the supply of vegetation, but not enough to be injurious to animals, as it 

would be if accumulated. Every current or breeze of air brings to the leaves 
expanded in it a succession of fresh atoms of carbonic acid, which it absorbs 
through its multitudinous breathing-pores. This gas is also taken up by 
water. So it is brought to the ground by rain, and is absorbed by the roots 

of plants, either as dissolved in the water they imbibe, or in the form of 
gas in the interstices of the soil. Manured ground, that is, soil containing 
decomposing vegetable or animal matters, is constantly giving out this gas 
into the interstices of the soil, whence the roots of the growing crop absorb 
it. Carbonic acid thus supplied, primarily from the air, is the source of the, 
carbon which forms much the largest part of the substance of every plant. 
The proportion of carbon may be rougliy estimated by charring some wood 
or foliage; that is, by heating it out of contact with the air, so as to decom- 

pose and drive off all the other constituents oi the fabric, leaving the large 
bulk of charcoal or carbon behind. 

Nitrogen, the remaining plant-element, is a gas which makes up more 
than two thirds of the atmosphere, is brought into the foliage and also to 
the roots (being moderately soluble in water) in the same ways as is car- 
bonic acid. The nitrogen which, mixed with oxygen, a little carbonic acid, 
and vapor of water, constitutes the air we breathe, is {he source of this 

fourth plant-element. But it is very doubtful if ordinary plants can use 
any nitrogen gas directly as food; that is, if they can directly cause it to 
combine with the other elements so as 1o form protoplasm. But when com- 
bined with hydrogen (forming ammonia), or when combined with oxygen 
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(nitric acid and nitrates) plants appropriate it with avidity. And several 
natural processes are going on in which nitrogen of the air is so combined 
and supplied tothe soil in forms directly available to the plant. The most 
efficient is nétrificadion, the formation of nitre (nitrate of potash) in the soil, 
especially in all fertile soils, through the action of a bacterial ferment. 

450, Assimilation in plants is the conversion of these inorganic sub- 
stances — essentially, water, carbonic acid, and some form of combined or 
combinable nitrogen — into vegetable matter. ‘This most dilute food the 
living plant concentrates and assimilates to itself, Only plants are capable 
of converting these mineral into organizable matters; and this all-important 
work is done by them (so far as all ordinary vegetation is concerned) only 

451. Under the light of the sun, acting upon green parts or foliage, that 

is, upon the chlorophyll, or upon what answers to chlorophyll, which these 

parts contain. The sun in some way supplies a power which enables the 
living plant to originate these peculiar chemical combinations, —~ to organ- 
ize matter into forms which are alone capable of being endowed with life. 
The proof of this proposition is simple; and it shows at the same time, in 

the simplest way, what a plant does with the water and carbonic acid it 
consumes. Namely, Ist, it is only in sunshine or bright daylight that the 

green parts of plants give out oxygen gas,—then they regularly do so; 
and 2d, the giving out of this oxygen gas is required to render the chemical 
composition of water and carbonic acid the same as that of cellulose, that 

is, of the plant’s permanent fabric. This shows why plants spread out so 
large a surface of foliage. Jueaves are so many workshops, full of ma- 

chinery worked by sun-power. The emission of oxygen gas from any 
sun-lit foliage is seen by placing some of this under water, or by using an 
aquatic plant, by collecting the air bubbles which rise, and by noting that 
a taper burns brighter in this air. Or a leafy plant in a glass globe may 

‘be supplied with a certain small percentage of carbonic acid gas, and after 
proper exposure to sunshine, the air on being tested will be found to con- 
tain less carbonic acid and just so much the more oxygen gas. 

452. Now if the plant is making cellulose or any equivalent substance, 

— that is, is making the very materials of its fabtic and growth, as must 

generally be the case, — all this oxygen gas given off by the leaves comes 

from the decomposition of carbonic acid taken in by the plant. For cellu- 
lose, and also starch, dextrine, sugar, and the like are composed of carbon 

along with oxygen and hydrogen in just the proportions to form water. 

And the carbonic acid and water taken in, less the oxygen which the carbon 
brought with it as carbonic acid, and which is given off from the foliage in 
sunshine, just represents the manufactured article, cellulose. E 

453. It comes to the same if the first product of assimilation is sugar, 

or dextrine which is a sort of soluble starch, or starch itself. And in the 

plant all these forms are readily changed into one another. In the tiny 
seedling, as fast as this assimilated matter is formed it is used in growth, 
that is, in the formation of cell-walls. After a timc some or much of 
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the product may be accumulated in store for future growth, as in the root 
of the turnip, or the tuber of the potato, or the seed of corn or pulse. 
This store is mainly in the form of starch. When growth begins anew, 
this starch is turned into dextrine or into sugar, in liquid form, and used 

to nourish and build up the germinating embryo or the new shoot, where 
it is at length converted into cellulose and used to build up plant-structure. 

454. But that which builds plant-fabric is not the cellular structure 
itself; the work is done by the living protoplasm which dwells within the 
walls. his also has to take and to assimilate its proper food, for its own 

maintenance and growth. Protoplasm assimilates, along with the other 

three elements, the nitrogen of the plant’s food. This comes primarily from 
the vast stock in the atmosphere, but mainly through the earth, where it is 

accumulated through various processes in a fertile soil, — mainly, so far as 
concerns crops, from the decomposition of former vegetables and animals, 

This protoplasm, which is formed at the same time as the simpler cellulose, 

is essentially the same as the flesh of animals, and the source of it. It is 
the common basis of vegetable and of animal life. 

455. So plant-assimilation produces all the food and fabric of animals. 

Starch, sugar, the oils (which are, as it were, these farinaceous matters 

more deoxidated), chlorophyll, and the like, and even cellulose itself, form 

the food of herbivorous animals and much of the food of man. When 
digested they enter into the blood, undergo various transformations, and are 
at length decomposed into carbonic acid and water, and exhaled from the 
lungs in respiration, —- in other words, are given back to the air by the ani- 
mal as the very same materials which the plant took from the air as its food, 

— are given back to the air in the same form that they would have taken if 

the vegetable matter had been left to decay where it grew, or if it had been 

set on fire and burned ; and with the same result, too, as to the heat, — the 

heat in this case producing and maintaining the proper temperature of the 
animal. 

456. The protoplasm and other products containing nitrogen (eluten, 
legumine, ete.), and which are most accumulated in grains and seeds (for 

the nourishment of their embryos when they germinate), compose the most 

nutritious vegetable food consumed by animals; they form their proper 

flesh and sinews, while the earthy constituents of the plant form the earthy 

matter of the bones, ete. At length decomposed, in the secretions and 

excretions, these nitrogenous constituents are through successive changes 

finally resolved into mineral matter, into carbonic acid, water, and ammonia 
or some nitrates, — into exactly or essentially the same materials which the 
plants took up and assimilated. Animals depend upon vegetables abso- 
lutely and directly for their subsistence; also indirectly, because 

457. Plants purify the air for animals. un the very process by which they 
create food they take from the air carbonic acid gas, injurious to animal res. 
piration, which is continually poured into it by the breathing of all animals, 
by all decay, by the burning of fuel and all other ordinary combustion; and 
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they restore an equal bulk of life-sustaining oxygen needful for the respiration 
of animals, — needful, also, in a certain measure, for plants in any work they 
do. For in plants, as well as in animals, work is done at a certain cost. 

§ 6. PLANT WORK AND MOVEMENT. 

458. As the organic basis and truly living material of plants is identical 
with that of animals, so is the life at bottom essentially the same; but in 

animals something is added at every rise from the lowest to highest organ- 
isms. Action and work in living beings require movement. 

459. Living things move; those not living are only moved. Plants 
move as truly as do animals. The latter, nourished as they are upon or- 

ganized food, which has been prepared for them by plants, and is found 

only here and there, must needs have the power of going after it, of collect- 
ing it, or at least of taking it in; which requires them to make spontaneous 
movements. But ordinary plants, with their wide-spread surface, always 

in contact with the earth and air on which they feed, — the latter every- 
where the same, and the former very much so, — might be thought to have 

no need of movement. Ordinary plants, indeed, have no locomotion; some 

float, but most are rooted to the spot where they grew. Yet probably all 
of them execute various movements which must be as truly self-caused as 

are those of the lower grades of animals, —movements which are over- 

looked only because too slow to be directly observed. Nevertheless, the 
motion of the hour-hand and of the minute-hand of a watch is not less real 
than that of the second-hand. 

460. Locomotion. Moreover, many microscopic plants living in water 
are seen to move freely, if not briskly, under the microscope; and so like- 
wise do more conspicuous 
aquatic plants in their embryo- 
like or seedling state. Even at 
maturity, species of Oscillaria 
(such as in Fig. 488, minute 
worm-shaped plants of fresh 

waters, taking this name from 

their oscillating motions) freely 
execute three different kinds 

of movement, the very delicate investing coat of cellulose not impeding the 

action of the living protoplasm within. Even when this coat is firmer and 

hardened with a siliceous deposit, such crescent-shaped or boat-shaped 

one-celled plants as Closterium or Navicula ave able in some way to move 

along from place to place in the water. 

461. Movements in Cells, or Cell-circulation, sometimes called Cy- 

losis, has been detected in so many plants, especially in comparatively 
aye 

Fig. 488. Two individuals of an Oscillaria, magnified. 
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transparent aquatic plants and in hairs on the surface of land plants (where 

it is easiest to observe), that it may be inferred to take place in all celis 

during the most active part of their life. This motion is commonly a 

streaming movement of threads of protoplasm, carrying 

along solid granules by which the action may be ob- 

served and the rate measured, or in some cases it is a 

rotation of the whole protoplasmic contents of the cell. 

A comparatively low magnifying power will show it in 
the cells of Nitella and Chara (which are cryptogamous 
plants) ; and under a moderate power it is well seen in 

the Tape Grass of fresh water, Vallisneria, and in Naias 
flexilis (Fig. 489). Minute particles and larger green- 
ish globules are seen to be carried along, as if in a cur- 
rent, around the cell, passing up one side, across the 

end, down the other and across the bottom, completing 
the circuit sometimes within a minute or less when well 
warmed. To see it well in the cell, which like a string 
of beads form the hairs on the stamens of Spiderwort, 
a high magnifying power is needed. 

462. Transference of Liquid from Cell to Cell, 

and so from place to place in the plant, the absorption 
of water by the rootlets, and the exhalation of the 
greater part of it from the foliage, —these and similar 
operations are governed by the physical laws which 
regulate the diffusion of fluids, but are controlled by the 
action of living protoplasm. Equally under vital control 

are the various chemical transformations which attend 
assimilation and growth, and which involve not only molecular movements 
but conveyance. Growth itself, which is the formation and shaping of 
new parts, implies the direction of internal activities to definite ends. 

463. Movements of Organs. The living protoplasm, in all but the 
lowest grade of plants, is enclosed and to common appearance isolated in 
separate cells, the walls of which can only in their earliest state be said to 
be alive. Still. plants are able to cause the protoplasm of adjacent cells 
to act in concert, and by their combined action to effect movements in 
roots, stems, or leaves, some of them very slow and gradual, some manifest 

and striking. Such movements are brought about through individually 
minute changes in the form or tension in the protoplasm of the innumera- 
ble cells which make up the structure of the organ. Some of the slower 
movements are effected during growth, and may be explained by inequality 
of growth on the two sides of the bending organ. But the more rapid 
changes of position, and some of the slow ones, cannot be so explained. 

Fia. 489. A few cells of a leaf of Naias flexilis, highly magnified: the arrows 

indicate the courses of the circulating currents. 
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464. Root-movements. In its growth a root turns or bends away 
from the light and toward the centre of the earth, so that in lengthening 
it buries itself in the soil where it is to live and act. Every one must 
have observed this in the germination of seeds. Careful observations have 

shown that the tip of a growing root also makes little sweeps or short 

movements from side to side. By this means it more readily insinuates 
itself into yielding portions of the soil. The root-tips will also turn 
toward moisture, and so secure the most favorable positions in the soil. 

465. Stem-movements. The root end of the caulicle or first joint of 
stem (that below the cotyledons) acts like the root, in turning downward 
in germination (making a complete bend to do so if it happens to point 
upward as the seed lies in the ground), while the other end tums or 

points skyward. These opposite positions are taken in complete dark- 

ness as readily as in the light, in dryness as much as in moisture: there 
fore, so far as these movements are physical, the two portions of the same 

internode appear to be oppositely affected by gravitation or other in- 

fluences. 
466. Rising into the air, the stem and green shoots generally, while 

young and pliable, bend or direct themselves toward the light, or toward 

the stronger light when unequally illuminated; while roots turn toward the 
darkness. 

467. Many growing stems have also a movement of Nutation, that is, 
of nodding successively in different directions. This is brought about by 
a temporary increase of turgidity of the cells along one side, thus bowing 
the stem over to the opposite side; and this line of turgescence travels 

round the shoot continually, from right to left or from left to right accord- 

ing to the species: thus the shoot bends to all points of the compass in 
succession. Commonly this nutation is slight or hardly observable. It is 
most marked in 

468, Twining Stems (Fig. 90). The prowling upper end of such 

_ stems, as is familiar in the Hop, Pole Beans, and Morning-Glory, turns 
over in an inclined or horizontal direction, thus stgetching out to reach a 

' neighboring support, and by the continual changejin the direction of the 
" nodding, sweeps the whole circle, the sweeps being\the longer as the stem ~ 
lengthens. When it strikes against a support, such as a stem or branch of 

a neighboring plant, the motion is arrested at_the contact, but continues 
at the growing apex beyond, and this apex is thus made to wind spirally 
around the supporting body. 

469. Leaf-movements are all but universal. The presentation by 
most leaves of their upper surface to the light, from whatever direction 

that may come, is an instance; for when turned upside down they twist or 
bend round on the stalk to recover this normal position. Leaves, and the 
leaflets of compound leaves, change this position at nightfall, or when the 

light is withdrawn; they then take what is called their sleeping posture, 
resuming the diurnal position when daylight returns. This is very striking 
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in Locust-trees, in the Sensitive Plant (Fig. 490), and in Woodsorrel. 
Young seedlings droop or close their leaves at night in plants which are 
not thus affected in the adult foliage. All this is thought to be a protec. 

tion against the cold by nocturnal radiation. 
470. Various plants climb by a coiling movement of their leaves or their 

leaf-stalks. Familiar examples are seen in Clematis, Maurandia, Tropmo- 
lum, and in a Solanum which is much cultivated in greenhouses (Fig. 172). 

In the latter, and in other woody plants which climb in this way, the 

petioles thicken and harden after they have grasped their support, thus 
securing a very firm hold. 

471. Tendril movements, Tendrils are either leaves or stems (98, 

168), specially developed for climbing purposes. Cobw#a is a good exam- 
ple of partial transformation; some of the leaflets are normal, some of the 

same leaf are little tendrils, and some intermediate in character. The 

Passion-flowers give good examples of simple stem-tendrils (Fig. 92) ; 
Grape-Vines, of branched ones. Most tendrils make revolving sweeps, like 
those of twining stems. Those of some Passion-flowers, in sultry weather, 
are apt to move fast enough for the movement actually to be seen for a part 
of the circuit, as plainly as that of the second-hand of a watch. Two 
herbaceous species, Passiflora gracilis and P. sicyoides (the first an annual, 
the second a strong-rooted perennial of the easiest 
cultivation), are admirable for illustration both of 

revolving movements and of sensitive coiling. 
472. Movements under Irritation. The most 

familiar case is that of the Sensitive Plant (Fig. 490). 

The leaves suddenly take their nocturnal position 

when roughly touched or when shocked by a jar. 
The leaflets close in pairs, the four outspread par- 

tial petioles come closer together, and the common 
petiole is depressed. 

The seat of the move- 
ments is at the base of 
the leaf-stalk and stalk- 
lets. Schrankia, a near 

relative of the Sensitive 
Plant, acts in the same 

way, but-is slower. 
These are not anoma- 

lous actions, but only 490 
extreme manifestations of a faculty more or less common in foliage. In 
Locust and Honey-Locusts for example, repeated jars will slowly pro- 
duce similar effects. 

Fia. 490. Piece of stem of Sensitive Plant (Mimosa pudica), with two leaves, 
the lower open, the upper in the closed state. 
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473. Leaf-stalks and tendrils are adapted to their uses in climbing by a 
similar sensitiveness. The coiling of the leaf-stalk is in response to a 
kind of irritation produced by contact with the supporting body. This 
may be shown by gentle rubbing or prolonged pressure upon the upper 

face of the leaf-stalk, which is soon followed by a curvature. Ten- 

drils are still more sensitive to contact or light friction. This causes the 
free end of the tendril to coil round the support, and the sensitiveness, 
propagated downward along the tendril, causes that side of it to become 
less turgesceut or the opposite side more so, thus throwing the tendril into 
coils. -This shortening draws the plant up to the support. Tendrils which 

have not laid hold will at length commonly coil spontaneously, in a simple 
coil, from the free apex downward. 
In Sicyos, Echinocystis, and the 

above mentioned Passion-flowers 

(471), the tendril is so sensitive, 

under a high summer temperature, 
that it will curve and coil prompt- 

ly after one or two light stiokes 
by the hand. 

474. Among spontaneous move- 

ments the most singular are those 
of Desmodium gyrans of India, . 
sometimes called Telegraph-plant, 
which is cultivated on account of 

this action. Of its three leaflets, 

the larger (terminal) one moves 

only by drooping at nightfall and 
rising with the dawn. But its two 
small lateral leaflets, when in a 

congenial high temperature, by day 
and by night move upward aud 
downward in asuccession of jerks, 

stopping occasionally, as if to re- 

cover from exhaustion. In most 
plant-movements some obviously 
useful purpose is subserved: this 
of Desmodium gyrans is a riddle. 

475. Movements in Flowers are very various. The most remarkable 

are in some way connected with fertilization (Sect. XIII.). Some occur 

under irritation: the stamens of Barberry start forward when touched at 

the base inside: those of many polyandrous flowers (of Sparmannia very 

strikingly) spread outwardly when lightly brushed: the two lips or lobes 

Fic. 491. Portion of stent and leaves of Telegraph-plant (Desmodium gyrans), 

almost of natural size. 
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of the stigma in Mimulus close after a touch, Some are automatic and 

are connected with dichogamy (339): the style of Sabbatia and of large- 

flowered species of Epilobium bends over strongly to one side or turns down- 

ward when the blossom opens, but slowly erects itself a day or two later. 

476. Extraordinary Movements connected with Capture of In- 

sects. The most striking cases are those of Drosera and Dionza; for an 

account of which see ‘How Plants Behave,” and Goodale’s “ Physiological 

Botany.” 
477. The upper face of the leaves of the common species of Drosera, 

or Sundew, is beset with stout bristles, having a glandular tip. This tip 

secretes a drop of a clear but very viscid liquid, which glistens like a dew- 

drop in the sun; whence the popular name. When a fly or other small 
insect, attracted by the liquid, alights upon the leaf, the viscid drops are so 

tenacious that they hold it fast. In struggling it only becomes more com- 
pletely entangled. Now the neighboring bris- 
tles, which have not been touched, slowly bend 

a V7 inward from all sides toward the captured in- 

OS sect, and bring their sticky apex against its 

O aw body, thus increasing the number of bonds. 
A \ Y Moreover, the blade of the leaf commonly aids 

in the capture by becoming concave, its sides 

or edges turning inward, which brings still 
more of the gland-tipped bristles to contact 
with the captive’s body. The insect per- 

ishes; the clear liquid disappears, apparently 

by absorption into the tissue of 
the leaf. It is thought that the 
absorbed secretion takes with it 
some of the juices of the insect 

or the products of its decompo- 
sition. 

478. Dione#a muscipula, the 

most remarkable vegetable fly-trap 
(Fig. 176, 492), is related to the 

Sundews, and has a more special 

and active apparatus for fly- 

catching, formed of the summit 
of the leaf. The two halves of this rounded body move as if they were 
hinged upon the midrib; their edges are fringed with spiny but not 
glandular bristles, which interlock when the organ closes. Upon the face 
are two or three short and delicate bristles, which are sensitive. ‘They do 

not themselves move when touched, but they propagate the sensitiveness to 
the organ itself, causing it to close with a quick movement. In a fresh 

492 

Fia 492. Plant of Dionwa muscipula, or Venus’s Fly-trap, reduced in size. 
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and vigorous leaf, under a high summer temperature, and when the trap 
lies widely open, a touch of any one of the minute bristles on the face, by 
the finger or any extraneous body, springs the trap (so to say), and it 
closes suddenly; but after an hour or so it opens again. When a fly or 

other small insect alights on the trap, it closes in the same manner, and so 

quickly that the intercrossing marginal bristles obstruct the egress of the 
insect, unless it be a small one and not worth taking. Afterwards and 

more slowly it completely closes, and presses down upon the prey; then 
some hidden glands pour out a giairy liquid, which dissolves out the juices 

of the insect’s body; next all is re-absorbed into the plant, and the trap 
opens to repeat the operation. But the same leaf perhaps never captures 
more than two or three insects. It ages instead, becomes more rigid and 
motionless, or decays away. 

479. That some few plants should thus take animal food will appear 
less surprising when it is considered that hosts of plants of the lower grade, 
known as Fungi, moulds, rusts, ferments, Bacteria, etc., live upon animal 

or other organized matter, either decaying or living. That plants should 

execute movements in order to accomplish the ends of their existence is 

less surprising now when it is known that the living substance of plants 
and animals is essentially the same; that the beings of both kingdoms par- 
take of a common life, to which, as they rise in the scale, other and higher 

endowments are successively superadded. 

480. Work uses up material and energy in plants as well as in ani- 
mals. The latter live and work by the consumption and decomposition 
of that which plants have assimilated into organizable matter through an 
energy derived from the sun, and which is, so to say, stored up in the as- 
similated products. In every internal action, as well as in every movement 

and exertion, some portion of this assimilated matter is transformed and 

of its stored energy expended. The steam-engine is an organism for con- 
verting the sun’s radiant energy, stored up by plants in the fuel, into me- 

chanical work, An animal is an engine fed by vegetable fuel in the same 

or other forms, from the same source, by the decomposition of which it 

also does mechanical work. The plant is the producer of food and accun.u- 

lator of solar energy or force. But the plant, like the animal, is a con- 

sumer whenever and by so much as it does any work except its great work 

of assimilation. Every internal change and movement, every transforma- 

tion, such as that of starch into sugar and of sugar into cell-wails, as well 

as every movement of parts which becomes externally visible, is done at 

the expense of a certain amount of its assimilated matter and of its stored 

energy; that is, by the decomposition or combustion of sugar or some such 

product into carbonic acid and water, which is given back to the air, just 

as in the animal it is given back to the air in respiration. So the respira- 

tion of plants is as real and as essential as that of animals. But what plants 

consume or decompose in their life and action is of insignificant amount in 

comparison with what they compose. 
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Section XVII. CRYPTOGAMOUS OR FLOWERLESS 

PLANTS. 

481. Even the beginner in botany should have some general idea of 
what cryptogamous plants are, and what are the obvious distinctions of the 
principal families. Although the lower grades are difficult, and need special 
books and good microscopes for their study, the higher orders, such as 

Ferns, may be determined almost as readily as phanerogamous plants. 

482. Linneus gave to this lower grade of plants the name of Crypto- 
gemia, thereby indicating that their organs answering to stamens and 

pistils, if they had any, were recondite and unknown. There is no valid 
reason why this long-familiar name should not be kept up, along with the 

counterpart one of Phanerogamia (6), although organs analogous to stamens 

and pistil, or rather to pollen and ovule, have been discovered in all the 
higher and most of the lower grades of this series of plants. So also 

the English synonymous name of Flowerless Plants is both good and con- 
venient: for they have not flowers in the proper sense. The essentials of 

flowers are stamens and pistils, giving rise to seeds, and the essential of a 
seed is an embryo (8). Cryptogamous or Flowerless plants are propagated 

by SporEs; and a spore is not an embryo-plantlet, but mostly a single 
plant-cell (399). 

483. Vascular Cryptogams, which compose the higher orders of this 

series of plants, have stems and (usually) leaves, constructed upon the 

general plan of ordinary plants; that is, they have wood (wood-cells and 
vessels, 408) in the stem and leaves, in the latter as a frame work of veins. 

But the lower grades, liaving only the more elementary cellular structure, 
are called Cellular Cryptogams. Yar the larger number of the former are 

Ferns: wherefore that class has been called 
484, Pteridophyta, Pteridophytes in English form, meaning Ferz- 

plants, —that is, Ferus and their relatives. They are mainly Horsetails, 

Ferns, Club-Mosses, and various aquatics which have been called Hydrop- 
terides, i. e. Water-Ferus. es 

485. Horsetails, Hguisetacea, is the name of a family which consists 
only (among now-living plants) of Eguisetum, the botanical name of Horse- 

tail and Scouring Rush. They have hollow stems, with partitions at the 
nodes; the leaves consist only of a whorl of scales at each node, these 
coalescent into a sheath: from the axils of these leaf-scales, in many species, 

branches grow out, which are similar to the stem but on a much smaller 

scale, close-jointed, and with the tips of the leaves more apparent. At the 
apex of the stem appears the /ructification, as it is called for lack of a better 

term, in the form of a short spike or head. This consists of a good num- 

ber of stalked shields, bearing on their inner or under face several wedge- 

shaped spore-cases. The spore-cases when they ripen open down the inner 
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side and discharge a great number of green spores of a size large enough 
to be well seen by a hand-glass. The spores are aided in their discharge 

494 

| i seat a 
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and dissemination by four club-shaped threads attached to one part of them. 
These are hygrometric: when moist they are rolled 
ap over the spore; when dry they straighten, 
and exhibit lively movements, closing over the 
spore when breathed upon, and unrolling promptly 
a moment after as they dry. (See Fig. 493-498.) 

486. Ferns, or Filices, a most attractive family 

of plants, are very numerous and varied. In warm 
and equable climates some rise into forest-trees, 

with habit of Palms; but most of them are peren- 
nial herbs. The wood of a Fern-trunk is very dil- 
ferent, however, from that of a palm, or of any exogenous stem either. A 
section is represented.in Fig. 500. The curved plates of wood each ter- 

2G. 493. Upver part of a stem of a Horsetail, Equisetum sylvaticum. 494. Part 

of the head or spike of spore-cases, with some of the latter taken off. 495, View 

(more enlarged) of under side of the shield-shaped body, bearing a circle of spores 

cases. 496. One of the latter detached and more magnified. 497. A spore with 
the attached arms moistened. 498. Same when dry, the arms extended, 

Fic. 499, A Tree-Fern, Dicksonia arborescens, with a young one near its base. 

In.front a common herbaceous Fern (Polypodium vulgare) with its creeping ster 
or rootstock. 

Fig. 500. A section of the trunk of a Tree-Fern- 
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minate upward in a leaf-stalk. The subterranean trunk or stem of any 

strong-growing herbaceous Fern shows a similar structure. Most Ferns 

are circinate in the bud; that is, are rolled up in the manner shown in Fig. 

197. Uncoiling as they grow, they have some likeness to a crosier. 

487. The fructification of Ferns is borne on the back or under side of 

the leave- The early botanists thought this such a peculiarity that they 

always called a Fern-leaf a Frown, and its petiole a Strpz. Usage con- 
tinues these terms, although they are superfluous. The fruit of Ferns 
consists of SporE-caseEs, technically Sporaneia, which grow out of the 

veins of the leaf. Sometimes these are distributed over the whole lower 

Fic. 501. The Walking-Fern, Camptosorus, reduced in size, showing its fruit- 

dots on the veins approximated in pairs. 502. A small piece (pinnule) of a 

Shield-Fern: a row of fruit-dots on each side of the midrib, each covered by its 

kidney-shaped indusium. 503. A spore-case from the latter, just bursting by the 

partial straightening of the incomplete ring; well magnified. 504. Three of the 

spores of 509, more magnified. 505. Schizea pusilla, « very small and simple- 

leaved Fern, drawn nearly of natural size. 506. One of the lobes of its fruit- 

bearing portion, magnified, bearing two rows of spore-cases. 507. Spore-case of 

the latter, detached, opening lengthwise. 508. Adder-tongue, Ophioglossum: 

spore-cases in a kind of spike: u, a portion of the fruiting part, about natural 

size; showing two rows of the firm spore-cases, which open transversely into two 
valves. 
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surface of the leaf or frond, or over the whole surface when there are no 

proper leaf-blades to the frond, but all is reduced to stalks. Commonly the 
spore-cases occupy ouly detached spots or :ines, each of which is called a 

Soruvs, or in English merely a Fruit-dot. In many Ferns these fruit-dots 

are naked; in others they are produced under a scale-like bit of membrane, 
called an Inpusrum. In Maidenhair-Ferns a little lobe of the leaf is folded 
back over each fruit-dot, to serve as its shield or indusium. In the true 

Brake or Bracken (Pteris) the whole edge of the fruit-bearing part of the 
leaf is folded back over it like a hem. 

488. The form and structure of the spore-cases can be made out with 
a common hand magnifying glass.) The commonest kind (shown in Fig. 
503) has a stalk formed of a row of jointed cells, and is itself composed 
of a layer of thin-walled cells, but is incompletely surrounded by a border of. 
thicker-walled cells, forming the Rine. This extends from the stalk up 
one side of the spore-case, round its summit, descends on the other side, 

but there gradually vanishes. In ripening and drying the shrinking of the 

cells of the ring on the outer side causes it to straighten; in doing so it 
tears the spore-case open on the weaker side and 

discharges the minute spores that fill it, com- 
monly with a jerk which scatters them to the 
wind. Another kind of spore-case (Fig. 507) 

is stalkless, and has its 

ring-cells forming a kind 
of cap at the top: at ma- 
turity it splits from top 
to bottom by a regular 
dehiscence. A third kind 
is of firm texture and - 
opens across into two 
valves, like a clam-shell 

(Fig. 508%): this kind 
makes an approach to the 
next family. 

489, The spores germi- 
nate on moistened ground. 
In a conservatory they 
may be found germinating 

on a damp wall or on the edges of a well-watered flower-pot. Instead of 

directly forming a fern-plantlet, the spore grows first into a body which 

510 

Fia. 509. A young prothallus of a Maiden-hair, moderately enlarged, and an 

older one with the first fern-leaf developed frem near the notch. 510. Middle por- 

tion of the young one, much magnified, showing below, partly among the rootlets, 

the antheridia or fertilizing organs, and above, near the notch, three pistillidia 

to be fertilized. 
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closely resembles a small Liverwort. This is named a PROTHALLUS (Fig. 

509): from some point of this a bud appears to originate, which produces 

the first fern-leaf, soon followed by a second and third, and so the stem 

and leaves of the plant are set up. ; 

490. Investigation of this prothallus under the microscope resulted in 

the discovary of a wholly unsuspected kind of fertilization, taking place at 

this germinating stage of the plant. On the under side of the prothallus 
two kinds of organs appear (Fig. 510). One may be likened to an open 

and depressed ovule, with a single cell at bottom answering to nucleus ; 

the other, to an anther; but instead of pollen, it discharges corkscrew- 

shaped microscopic filaments, which bear some cilia of extreme tenuity, by 
the rapid vibration of which the filaments move freely over a wet surface. 
These filaments travel over the surface of the prothallus, and even to other 

prothalli (for there are natural hybrid Ferns), reach and enter the ovule- 

Fic. 511. Lycopodium Carolinianum, of nearly natural size. 512. Inside view 

of one of the bracts and spore-case, magnified. : 

Fic. 518. Open 4-valved spore-case of a Selaginella, and its four large spores 

(macrospores), magnified. 514. Macrospores of another Selaginella. 515. Same 

separated. 

Fia. 516. Plant of Isoetes. 517. Base of a leaf and contained sporocarp filled 

with microspores cut across, magnified. 518. Same divided lengthwise, equally 

magnified ; some microspores seen at the left. 519. Section of a spore-case contain- 

ing macrospores, equally magnified; at the right three macrospores more magnified. 
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like cavities, and fertilize the cell, This thereupon sets up a growth, forms 
a vegetable bud, and so develops the new plant. 

491. An essentially similar process of fertilization has been discovered 
in the preceding and the following families of Pteridophytes; but it is 
mostly subterranean and very difficult to observe. 

492. Club-Mosses or Lycopodiums. Some of the common kinds, 

called Ground Pine, are familiar, being largely used for Christmas wreaths 
and other decoration. They are low evergreens, some creeping, all with 

considerable wood in their stems: this thickly beset with small leaves. In 

the axils of some of these leaves, or more commonly, in the axils of pecu- 
liar leaves changed into bracts (as in Fig. 511, 512) spore-cases appear, as 
roundish or kidney-shaped bodies, of firm texture, opening round the top 

into two valves, and discharging a great quantity of a very fine yellow 
powder, the spores. 

493. The Selaginellas have been separated from Lycopodium, which 
they much resemble, because they produce two kinds of spores, in sepa- 

rate spore-cases. One kind (Microsrorzs) is just that of Lycopodium; 
the other consists of only 
four large spores (Macro- 
SPORES), in a spore-case 
which usually breaks in CS$25 
pieces at maturity (Fig. 
513-515). e 

494. The Quillworts, = 

Isoetes (Fig. 516-519), (\) -_ C82 
are very unlike Club Mos- \ f a 
ses in aspect, but have been SO f i 

associated with them. They \ / 

¢ 

look more like Rushes, and 

live in water, or partly out 
of it. A very short stem, 
like a corm, bears a cluster oo D> w | 

of roots underneath ; above fo 

it is covered by the broad \/ j= g ==. 

bases of a cluster of awl- AA SEN IN — 

shaped or thread-shaped Rs ix Yin 

leaves. The spore-cases Ree 7 PWN 
are immersed in the bases » 520 
of the leaves. The outer 

leaf-bases contain numerous macrospores ; the inner are filled with innu- 

merable microspores. 
495. The Pillworts (Marsilia and Pilularia) are low aquatics, which 

Fia. 520. Plant of Marsilia quadrifoliata, reduced in size; at the right a pair of 

sporo-carps of about natural size. 
11 
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bezr globular or pill-shaped fruit (Sponocarrs) on the lower part of their 
leaf-stalks or on their slender creeping stems. The leaves of the commoner 
species of Marsilia might be taken for four-leaved Clover. (See Fig. 520.) 
The sporocarps are usually raised on a short stalk. Within they are 
divided lengthwise by a partition, aud then crosswise by several partitions. 
These partitions bear numerous delicate sacs or spore-cases of two kinds, 

intermixed. The larger ones contain each a large spore, or macrospore ; 

the smaller contain numerous microspores, immersed in mucilage. At 
maturity the fruit bursts or splits open at top, and the two kinds of spores 
are discharged. The large ones in germination produce a small prothallus ; 
upon which the contents of the microspores act in the same way as in 
Ferns, and with a similar result. 

496. Azolla is a little floating plant, looking like a small Liverwort or 
Moss. Its branches are covered with minute and scale-shaped leaves. 

On the under side of the branches are found egg-shaped thin-walled sporo- 
carps of two kinds. The small ones open across and discharge micro- 
spores; the larger burst irregularly, and bring to view globose spore-cases, 
attached to the bottom of tbe sporocarp by a slender stalk. These delicate 
spore-cases burst and set free about four macrospores, which are ferti- 
lized at germination, in the manner of the Pillworts and Quillworts. 
(See Fig. 521-526.) 

497, Cellular Cryptogams (483) are so called because composed, 

even in their higher forms, of cellular tissue only, without proper wood- 
cells or vessels. Many of the lower kinds are mere plates, or ribbons, 

or simple rows of cells, or even single cells. But their highest orders 
follow the plan of Ferns and phanerogamous plants in having stem and 
leaves for their upward growth, and commonly roots, or at least rootlets, 

Fic. 521. Small plant of Azolla Caroliniana. 522. Portion magnified, showing 

the two kinds of sporocarp; the small ones contain microspores ; 523 represents 

one more magnified. 524, The larger sporocarp more magnified. 525, Same 

more magnified and burst open, showing stalked spore-cases. 526. Two of the 

latter highly magnified ; one.of them bursting shows four contained macrosporesi 

between the two, three of these spores highly magnified. 
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to attach them to the soil, or to trunks, or to other bodies on which they giow. Plants of this grade are chiefly Mosses. So as a whole they take 
the name of 

498. Bryophyta, Bryophytes in English form, Bryum being the Greek name of a Moss. These plants are of two principal kinds: true 
Mosses (Musc’, which is their Latin name in the plural) ; and Hepatic 
Mosses, or Liverworts (Hepatice). 
-499. Mosses or Musci. The pale Peat-mosses (species of Sphagnum, 

the principal component of sphagnous bogs) and the strong-growing Hair- 
cap Moss (Polytrichum) are among the lar- 
ger and commoner representatives of this 
numerous family; while Fountain Moss (Fon, 
tinalis) in running water sometimes attains the 
length of a yard or more. On the other hand, 
some are barely individually distinguishable 
to the naked eye. Fig. 527 represents a com- 
mon little Moss, enlarged to about twelve 
times its natural size; and by its side is part 
of a leaf, much magnified, showing that it is 
eomposed of cellular tissue (parenchyma-cells) 
only. The leaves of Mosses are always sim- 
ple, distinct, and sessile on the stem. The 

fructification is an urn-shaped spore-case, in 
this as in most cases raised on a slender stalk. 
The spore-case loosely bears on its summit 
a thin and pointed cap, like a candle-extin- 
guisher, called a Calyptra. Detaching this, it 
is found that the spore-case is like a pyxis 
(376), that is, the top at maturity comes off 

as a lid (Operculum); and that the interior is 
filled with a green powder, the spores, which 
are discharged through the open mouth. In 

most Mosses there is a fringe of one or two WOIIISINNAD 
rows of teeth or membrane around this mouth 528 527 
or orifice, the Pertstone. When moist the peristome closes hygrometri- 
cally over the orifice more or less; when drier the teeth or processes 
commonly bend outward or recurve; and then the spores more readily es- 
cape. In Hair-cap Moss a membrane is stretehed quite across the mouth, 
like a drum-head, retaining the spores until this wears away. See Figures 
527-541 for details. 

500. Fertilization in Mosses is by the analogues of stamens and pistils, 
which are hidden in the axils of leaves, or in the cluster of leaves at the 

Fria. 527. Single plant of Physcomitrium pyriforme, magnified. 528. Top of a 

leaf, cut across; it consists of a single layer of cells. 
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end of the stem. The analogue of the anther (Antheridium) is a cellular 
sac, which in bursting discharges innumerable delicate cells floating in a 
mucilaginous liquid; each of these bursts and sets free a vibratile self- 

631 584 541 540 

637 

moving thread. These threads, one or more, reach the orifice of the pistil- 

shaped body, the Pistididium, and act upon a particular cell at its base 
within. This cell in its growth develops into the spore-case and its stalk 
(when there is any), carrying on its summit the wall of the pistillidium, 

which becomes the calyptra. 

501. Liverworts or Hepatic Mosses (Hepatice) in some kinds re- 

semble true Mosses, having distinct stem and leaves, although their leaves 
occasionally run together; while in others there is no,distinction of stem 

and leaf,‘but the whole plant is a leaf-like body, which produces rootlets on 
the lower face and its fructification on the upper. Those of the moss-like 
kind (sometimes called Scale-Mosses) have their tender spore-cases splitting 
into four valves; and with their spores are intermixed some slender spiral 

Fic. 529. Mnium cuspidatum, smaller than nature. 530. Its calyptra, detached, 

enlarged. 531. Its spore-case, with top of stalk, magnified, the lid (532) being 

detached, the outer peristome appears. 533. Part of a cellular ring (annulus) 

which was under the lid, outside of the peristome, more magnified. 534. Some 

of the outer and of the inner peristome (consisting of jointed teeth) much magni- 

fied. 585. Antheridia and a pistillidium (the so-called flower) at end of a stem 

of same plant, the leaves torn away (g', antheridia, 9, pistillidium), magnified. 

536. A bursting antheridium, and some of the accompanying jointed threads, 
highly magnified. 537. Summit of an open spore-case of a Moss, which has 

a peristome of 16 pairs of teeth. 538. The double peristome of a Hypnum. 

539-541. Spore-case, detached calyptra, and top of more enlarged spore-case 

and detached lid, of Physcomitrium pyriforme (Fig. 527): orifice shows that there 

is no peristome. 
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and very hygrometric threads (called Haters) which are thought to aid in 
the dispersion of the spores. (Fig. 542-544.) 

502. Marchantia, the commonest and largest of the true Liverworts, 
forms large green plates or fronds on damp and shady ground, and sends up 
from some part of the upper face a stout stalk, ending in a several-lobed 
umbrella-shaped body, under the lobes of which hang several thin-walled 
spore-cases, which burst open and discharge spores and elaters. Riccia 
natans (Fig. 545) consists of wedge-shaped or heart-shaped fronds, which 
float free in pools of still water. The under face bears copious rootlets ; in 
the substance of the upper face are the spore-cases, their pointed tips 

merely projecting: there they burst open, and discharge their spores 
These are comparatively few and large, and are in fours; so they are very 
like the macrospores of Pillworts or Quillworts. 

503. Thallophyta, or Thallophytes in English form. This is the name 

for the lower class of Cellular Cryptogams, — plants in which there is no 
marked distinction into root, stem, and leaves. Roots in any proper sense 
they never have, as organs for absorbing, although some of the larger 
Seaweeds (such as the Sea Colander, Fig. 553) have them as holdfasts. 

Instead of axis and foliage, there is a stratum of frond, in such plants 
commonly called a TuaLuvs (by a strained use of a Greek and Latin word 
which means a green shoot or bough), which may have any kind of form, 

leaf-like, stem-like, branchy, extended to a flat plate, or gathered into a 
sphere, or drawn out into threads, or reduced to a single row of cells, or 
even reduced to single cells. Indeed, Thallophytes are so multifarious, so 
numerous in kinds, so protean in their stages and transformations, so re- 

condite in their fructification, and many so microscopic in size, either of 

Fig. 542. Fructification of a Jungermannia, magnified; its cellular spore-stalk, 

surrounded at base by some of the leaves, at sunmit the 4-valved spore-case open- 

ing, discharging spores and elaters. 543. Two elaters and some spores from the 

same, highly magnified. 

Fia. 544, One of the frondose Liverworts, Steetzia, otherwise like a Junger. 

mannia; the spore-case not yet protruded from its sheath. 
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the plant itself or its essential organs, that they have to be elaborately 

described in separate books and made subjects of special study. 

504. Nevertheless, it may be well to try to give some general idea of 

what Alge and Lichens and Fungi are. Linneus had them all under the 

orders of Alge and Fungi. Afterwards the Lichens were separated; but 

Cntr a ate Ma aK 

of fate it has been made most probable that a Lichen consists of an Alga 
and a Fungus conjoined. At least it must be so in some of the ambiguous 
forms. Botanists are in the way of bringing out new classifications of the 

Thallophytes, as they come to understand their structure and relations 
better. Here, it need only be said that 

505. Lichens live in the air, that is, on the ground, or on rocks, trunks, 

walls, and the like, and grow when moistened by rains. They assimilate air, 
water, and some earthy matter, just as do ordinary plants. Alge, or Sea- 

weeds, live in water, and live the same kind of life as do ordinary plants. 

Fungi, whatever medium they inhabit, live as animals do, upon organic mat- 
ter, — upon what other plants have assimilated, or upon the products of 

Fia. 545, 546. Two plants of Riccia natans, about natural size. 547. Magnified 

section of a part of the frond, showing two immersed spore-cases, and one emptied 

space. 548, Magnified section of a spore-case with some spores. 549. Magni- 

fied spore-case torn out, and spores; one figure of the spores united; the other of 
the four separated. 

Fie. 550. Branch of a Chara, about natural size. 551. A fruiting portion, 

magnified, showing the structure; a sporocarp, and an antheridium. 652. Outlines 
of a portion of the stem in section, showing the central cell and the outer or 

cortical cells. 
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their decay, True as these general distinctions are, it is no less true that 
these orders run together in their lowest forms ; and that Algw and Fungi 

may be traced down into forms so low and simple that no clear line can be 
drawn between them; and even into forms of which it is uncertain whether 

they should be called plants or animals. It is as well to say that they are 
not high enough iu rank to be distinctively either the one or the other. On 
the other hand there is a peculiar group of plants, which in simplicity of 
composition resemble the simpler Alge, while in fructification and in the 
arrangements of their simple cells into stem and branches they seem to be 
of a higher order, viz. : — 

506. Characese. These are aquatic herbs, of considerable size, abound- 
img in ponds. The simpler kinds (Nitella) have the stem. formed of a 
single row of tubular cells, and at the nodes, or junction of the cells, a 
whorl of similar branches. Chara (Fig. 550-552) is the same, except that 
the cells which make up the stem and the principal branches are strength- 

ened by a coating of many smaller tubular cells, applied to the surface 
of the main or central cell. The fructif 
cation consists of a globular sporocarp 
of considerable size, which is spirally 

654 

enwrapped by tubular cells twisted around it: by the side of this is a 

smaller and globular antheridium. The latter breaks up into eight shield- 

Fic. 558. Agarum Turneri, Sea Colander (so called from the perforations with 

which the frond, as it grows, becomes riddled); very much reduced in size. 

Fia. 554. Upper end of a Rockweed, Fucus vesiculosus, reduced half or more, 

6, the fructification. 
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shaped pieces, with an internal stalk, and bearing long and ribbon shaped 
filaments, which consist of a row of delicate cells, each of which dis- 

charges a free-moving microscopic thread (the analogue of the pollen or 
pollen-tube), nearly in the manner uf Ferns and Mosses. One of these 

threads reaches and fertilizes a cell at the apex of the nucleus or solid 

body of the sporocarp. This subsequently germinates and forms a new 
individual. 

507. Algae or Seaweeds. The proper Seaweeds may be studied by 
the aid of Professor Farlow’s “‘Marine Alge of New England;” the 

fresh-water species, by Prof. H. C. Woods’s “ Fresh-water Alge of North 
America,” a larger and less accessible volume. A few common forms are 
here very briefly mentioned and illustrated, to give an idea of the family. 
But they are of almost endless diversity. 

508. The common Rockweed (Fucus vesiculosus, Fig. 554, abounding 

between high and low water mark on the coast), the rarer Sea Colander 
(Agarum Turneri, Fig. 553), and Laminaria, of which the larger forms 

are called Devil’s Aprons, are good representatives of the olive green or 
brownish Seaweeds. They are attached either by a disk-like base or by 

root-like holdfasts to the rocks or stones on which they grow. 
509. The hollow and inflated places in the Fucus vesiculosus or Rock- 

weed (Fig. 554) are air-bladders for buoyancy. The fructification forms 

in the substance of the tips of the frond: the rough dots mark the places 

where the conceptacles open. The spores and the fertilizing cells are in 

different plants. Sections of the two kinds of conceptacles are given in Fig. 
555 and 556. The contents of the conceptacles are discharged through 

Fic. 555. Magnified section through a fertile conceptacle of Rockweed, showing 

the large spores in the midst of threads of cells. 556. Similar section of a sterile 

conceptacle, containing slender antheridia, From Farlow’s “ Marine Alge of Nev 

England.” : 
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asmall orifice which in cach figure is at the margin of the page. The large 
spores are formed eight together in a mother-cell, The minute motile 
filaments of the antheridia fertilize the large spores after injection into the 
water: and then the latter promptly acquire a cell-wall and germinate. 

510. The Florides or Rose-red series of marine Alge (which, however, 

are sometimes green or brownish) are the most attractive to amateurs. 
The delicate Porphyra or Laver is in some countries eaten as a delicacy, and 

the cartilaginous Chondrus crispus has 
been largely used forjelly. Besides their 
conceptacles, which contain true spores 
(Fig. 560), they mostly have a fructifi- 
cation in Zetraspores, that is, of spores 
originating in fours (Tig. 559). 

557 559 

511. The Grass-green Algw sometimes form broad membranous fronds, 

such as those of the common Ulva of the sea-shore, but most of them form 

& 
G@ 
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mere threads, either simple or branched. To this division belong almost 

Fic. 557. Small plant of Chondrus crispus, or Carrageen Moss, reduced in 

size, in fruit; the spots represent the fructification, consisting of numerous tetra- 

spores in bunches in the substance of the plant. 558. Section through the thickness 

of one of the lobes, magnified, passing through two of the imbedded fruit-clusters. 

559. Two of its tetraspores (spores in fours), highly magnified. ; 

Fra. 560. Section through a conceptacle of Delesseria Leprieurei, much magni- 

fied, showing the spores, which are single specialized cells, two or three ina TOW. 

Fic. 561. A piece of the rose-red Delesseria Lepreiurei, double natural size. 

562. A piece cut out and much magnified, showing that it is composed of a layer 

of cells, 563. A few of the cells more highly magnified: the cells are gelatinous 

and thick-walled. 
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all the Fresh-water Algee, such as those which constitute the silky threads 

or green slime of runuing streams or standing pools, and which were all 
called Confervas before their immense diversity was known. Some are 

formed of a single row of cells, developed each from the end of another. 
Others branch, the top of one cell producing more than one new one 

y (Fig. 564). Others, of a kind which is very common 

in fresh water, simple threads made of a line of cells, 

have the chlorophyll and protoplasm of each cell ar- 
ranged iu spiral lines or bands. 

They form spores in a peculiar 
way, which gives to this family the 
designation of conjugating Alge. 

512. At a certain time two par- 

allel threads approach each other 

more closely ; contiguous parts. of 

566 567 

a cell of each thread bulge or grow out, and unite when they meet; the 
cell-wall partitions between them are absorbed so as to open a free commu- ° 
nication; the spiral band of green matter in both cells breaks up; the whole 

of that of one cell passes over into the other; and of the united contents 
a large green spore is formed. Soon the old cells decay, and the spore 

Fig. 564. The growing end of a branching Conferva (Cladophora glomerata), 

much magnified; showing how, by a kind of budding growth, a new cell is formed 

- by a cross partition separating the newer tip from the older part below; also, how 

the branches arise. 

Fic. 565. Two magnified individuals of a Spirogyra, forming spores by con- 

jugation; a completed spore at base: above, successive stages of the conjugation 

are represented. 

Fic. 566. Closterium acutum, a common Desmid, moderately magnified. It is 

» single firm-walled cell, filled with green protoplasmic matter. 

Fic. 567. More magnified view of three stages of the conjugation of a pair of 
the same. 
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set free is ready to germinate. Fig. 565 represents several stages of the 
conjugating process, which, however, would never be found all together like 
this in one pair of threads, 

513. Desmids and Diatomes, which are microscopic one-celled plants of 
the same class, conjugate in the same way, as is shown in a Closterium by 
Fig. 566, 567. Here the whole living contents of two individuals are in. 
corporated into one spore, for a fresh start. A reproduction which costs 
the life of two individuals to make a single new one would be fatal to. the 
species if there were not a provision for multiplication by the prompt divi- 
sion of the new-formed individual into two, and these again into two, and 
So on in geometrical ratio. And the costly process would be meaningless 
if there were not some real advantage in such a fresh start, that is, in 
sexes, 

572 674 

514. There are other Alge of tle grass-green series which consist of 
single cells, but which by continued growth form plants of considerable 
size. ‘Three kinds of these are represented in Fig. 568-574. 

515. Lichens, Latin Lichenes, are to be studied in the works of the 

late Professor Tuckerman, but a popular exposition is greatly. needed. 
The subjoined illustrations (Fig. 575-580) may simply indicate what some 
of the commoner forms are like. The cup, or shield-shaped spot, or knob, 

which bears the fructification is named the Apothecium. This is mainly 

Fia. 568. Early stage of a species of Botrydium, a globose cell. 569, 570. Stages 

of growth. 571. Full- grown plant, extended and ramified below in a root-like 

way. 572. A Vaucheria; single cell grown on into a much-branched thread; the 

end of some branches enlarging, and the green contents in one (a) there condensed 

into a spore. 573. More magnified view of a, and the mature spore escaping. 

574. Bryopsis plumosa; apex of a stem with its branchlets; all the extension of 
one cell. Variously magnified. 
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composed of slender sacs (4sci), having thread-shaped cells intermixed ; 
and each ascus contains few or several spores, which are commonly double 
or treble. Most Lichens are flat expansions of grayish hue; some of them 

foliaceous in texture, but never of bright green color; more are crusta- 
ceous; some are wholly pulverulent and nearly formless. But in several 
the vegetation lengthens into an axis (as in Fig. 580), or imitates stem 

578 

and branches or threads, as in the Reindeer-Moss on the ground in our 
northern woods, and the Usnea hanging from the boughs of old trees 
overhead. 

516. Fungi. For this immense and greatly diversified class, it must 
here suffice to indicate the parts of a Mushroom, a Spheria, and of one or 
two common Moulds. The true vegetation of common Fungi consists of 
slender cells which form what is called a Mycelium. These filamentous 

Fic. 575. A stone on which various Lichens are growing, such as (passing from 
left to right) a Parmelia, a Sticta, and on the right, Lecidia geographica, so called 
from its patches resembling the outline of islands or continents as depicted upon 
maps. 576. Piece of thallus of Parmelia conspersa, with section through an 
apothecium. 577. Section of a smaller apothecium, enlarged. 678. Two asci 
of same, and contained spores, and accompanying filaments; more magnified. 
579. Piece of thallus of a Sticta, with section, showing the immersed apothecia; 
the small openings of these dot the surface. 580. Cladonia coccinea; the fructi- 
fication is in the scarlet knobs, which surround the cups. 
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cells lengthen and branch, growing by the absorption through their whole 
surface of the decaying, or organizable, or living matter which they feed 
upon. In a Mushroom (Agaricus), a knobby mass is at length formed 

which develops into a stout stalk (Stipe), bearing the cap (Pileus) : the 

under side of the cap is covered by the Hymenium, in this genus éomatstiee 
of radiating plates, the gills or Lumellz ; and these bear the powdery spores 
in immense numbers. Under the microscope, the gills are found to be 
studded with projecting cells, each of which, at the top, produces four 

stalked seine rane form the powder which collects on a sheet of paper 
upon which a mature Mushroom i i Sai is allowed to rest for a day or two. (Fig. 

517. The esculent Morel, also Spheria (Fig. 585, 586), and many other 
ae bear their spores in sacs (asci) exactly in the manner of Licbens 

818. Of the Moulds, one of the commoner is the Bread-Mould (Fig. 

587). In fruiting it sends up a slender stalk, which bears a globular sac ; 

Fia. 581. Agaricus campestris, the common edible Mushroom. 582. Section 

of cap and stalk. 583. Minute portion of a section of a gill, showing some spore- 

bearing cells, much magnified. 584. One of these, with its four spores, more 

magnified. 

Fig. 585. Spheriarosella. 586. Two of the asci and contained double spores, 

ouite like those of a Lichen; much magnified. 
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this bursts at maturity and discharges innumerable spores. The blue 
Cheese-Mould (Fig. 588) bears a cluster of branches at top, each of 

which is a row of naked spores, like a string of beads, all breaking apart 
at maturity. Botrytis 
(Fig. 589), the fruit- 

ing stalk of which 
branches, and each 

branch is tipped with 
a spore, is one of the 
many moulds which 
live and feed upon the 
juices of other plants 
or of animals, and are 

often very destructive. 
The extremely nume- 

tous kinds of smut, rust, mildew, the ferments, bacteria, and the like, 

many of them very destructive to other vegetable and to animal life, are 

also low forms of the class of Fungi. 

Fia. 587. Ascophora, the Bread-Mould. 588. Aspergillus glaucus, the mould 

of cheese, but common on mouldy vegetables. 589. A species of Botrytis. All 

magnified. 

3 The “Introduction to Cryptogamous Botany,” or third volume of “The Botan- 

ical Text Book,” now in preparation by the author’s colleague, Professor Farlow, 

will be the proper guide in the study of the Flowerless Plants, especially of thy 

Alge and Fungi, 
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Section XVIII. CLASSIFICATION AND NOMENCLATURE. 

519. Classification, in botany, is the consideration of plants in respect 
to their kinds and relationships. Some system of Nomenclature, or nam- 
ing, is necessary for fixing and expressing botanical knowledge so as to 
make it available. The vast multiplicity of plants and the various degrees 
of their relationship imperatively require order and system, not only as to 
names for designating the kinds of plants, but also as to ¢erms for defining 

their differences. Nomenclature is concerned with the names of plants. 
Terminology supplies names of organs or parts, and terms to designate 
their differences. 

§ 1. KINDS AND RELATIONSHIP. 

520. Plants and animals have two great peculiarities: 1st, they form 
themselves ; and 2d,’they multiply themselves. They reproduce their kind 

in a continued succession of 
521. Individuals. Mineral things occur as masses, which are divisible 

into smaller and still smaller ones without alteration of properties. But 
organic things (vegetables and animals) exist as individual beings. Each 
owes its existence to a parent, and produces similar individuals in its turn. 
So each individual is a link of a chain; and to this chain the natural- 

historian applies the name of 
522. Species. All the descendants from the same stock therefore com- 

pose one species. And it was from our observing that the several sorts of 
plants or animals steadily reproduce themselves, or, in other words, keep 
up a succession of similar individuals, that the idea of species originated. 

There are few species, however, in which man has actually observed the 

succession for many generations. It could seldom be proved that all the 
White Pine trees or White Oaks of any forest came from the same stock. 
But observation having familiarized us with the general fact that indi- 
viduals proceeding from the same stock are essentially alike, we infer from 
their close resemblance that these similar individuals belong to the same 
species. That is, we infer it when the individuals are as much like each 

other as those are which we know, or confidently suppose, to have sprung 
from the same stock. 

523, Identity in species is inferred from close similarity in all essential 
respects, or whenever the differences, however considerable, are not known 

or reasonably supposed to have been originated in the course of time under 

changed conditions. No two individuals are exactly alike; a tendency to 
variation pervades all living things. In cultivation, where variations are 

looked after and cared for, very striking differences come to light; and if 
in wild nature they are less common or less conspicuous, it is partly be- 
cause they are uncared for. When such variant forms are pretty well 
marked they are called 
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594. Varieties. The White Oak, for example, presents two or three 

varieties in the shape of the leaves, although they may be all alike upon 
each particular tree. The question often arises, and it is often hard to 
answer, whether the difference in a particular case is that of a variety, or 

is specific. If the former, it may commonly be proved by finding such 
intermediate degrees of difference in various individuals as to show that 
no clear distinction can be drawn between them; or else by observing the 

variety to vary back again in some of its offspring. The sorts of Apples, 
Pears, Potatoes, and the like, show that differences which are permanent 

in the individual, and continue unchanged through a long series of gen- 

erations when propagated by division (as by offsets, cuttings, grafts, 
bulbs, tubers, etc.), are not likely to be reproduced by seed. Still they 

sometimes are so, and perhaps always tend in that direction. For the 

fundamental law in organic uature is that offspring shall be like parent. 
Races are such strongly marked varieties, capable of coming true to 

seed. The different sorts of Wheat, Maize, Peas, Radishes, etc., are 

familiar examples. By selecting those individuals of a species which have 

developed or inherited any desirable peculiarity, keeping them from min- 

gling with their less promising brethren, and selecting again the most 
promising plants raised from their seeds, the cultivator may in a few 
generations render almost any variety transmissible by seed, so long as it is 

cared for and kept apart. In fact, this is the way the cultivated domesti- 
cated races, so useful to man, have been fixed and preserved. Races, in 

fact, can hardly, if at all, be said to exist independently of man. But 

man does not really produce them. Such peculiarities — often surprising 
enough — now and then originate, we know not how (the plant sports, as 
the gardeners say); they are only preserved, propagated, and generally 

further developed, by the cultivator’s skilful care. If left alone, they are 
likely to dwindle and perish, or else revert. to the original form of the 
species. Vegetable races are commonly annuals, which can be kept up 
only by seed, or herbs of which a succession of generations can be had 

every year or two, and so the education by selection be completed without 
great lapse of time. But all fruit-trees could probably be fixed into races 

_in an equal number of generations. 
' 4 Bup-varretrzs are those which spring from buds instead of seed. 
‘They are uncommon to any marked extent. They are sometimes called 
Sports, but this name is equally applied to variations among seedlings. 

Cross-BrEEDS, strictly so-called, are the variations which come from 

cross-fertilizing one variety of a species with another. 
Hysuins are the varieties, if they may be so called, which come from 

the crossing of species (331). Only nearly related species can be hybridized; 
and the resulting progeny is usually self-sterile, but not always. Hybrid 

plants, however, may often be fertilized and made prolific by the pollen 
of one or the other parent. This produces another kind of cross-breeds. 

525. Species are the units in classification. Varieties, although of 
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utmost importance in cultivation and of considerable consequence in the 
flora of any country, are of less botanical significance. For they are apt 

to be indefinite and to shade off one form into another. But species, the 
botanist expects to be distinct. Indeed, the practical difference to the 

botanist between species and varietics is the definite limitation of the one 

and the indefiniteness of the other. ‘The botanist’s determination is partly 
a matter of observation, partly of judgment. 

526. In an enlarged view, varieties may be incipient species ; and nearly 
related species probably came from a common stock in earlier times. For 
there is every reason to believe that existing vegetation came from the 

more or less changed vegetation of a preceding geological era. However 
that may be, species are regarded as permanent and essentially urichanged 

in their succession of individuals through the actual ages. 

527. There are, at nearly the lowest computation, as many as one hun- 
dred thousand species of phanerogamous plants, and the. cryptogamous 

species are thought to be still more numerous. They are all connected by 

resemblances or relationships, near and remote, which show that they are 
all parts of one system, realizations in nature, as we may affirm, of the con- 

ception of One Mind. As we survey them, they do not form a single and 

connected chain, stretching from the lowest to the highest organized 
species, ulthough there obviously are lower and higher grades. But the 
species throughout group themselves, as it were, into clusters or constel- 
lations, and these into still more comprehensive clusters, and so on, with 

gaps between. It is this clustering which is the ground of the recognition 
of kinds of species, that is, of groups of species of successive grades or 

degree of generality ; such as that of similar species into Gezera, of genera 

into Families or Orders, of orders into Classes. In classification the se- 

quence, proceeding from higher or more general to lower or special, is always 
Crass, Onper, Genus, Specres, Variety (if need be). 

528. Genera (in the singular, Genus) are assemblages of closely related 

species, in which the esseutial parts are all constructed on the same partic- 

ular type or plan. White Oak, Red Ouk, Scarlet Oak, Live Oak, etc., 

are so many species of the Oak genus (Latin, Quereus). The Chestnuts 

compose another genus; the Beeches another. The Apple, Pear, and 

Crab are species of one genus, the Quince represents another, the various 

species of Hawthorn a third. In the animal kingdom the common cat, the 

wild-cat, the panther, the tiger, the leopard, and the lion are species of the 

cat kind or genus; while the dog, the jackal, the different species of wolf, 

and the foxes, compose another genus. Some genera are represented by 

a vast nuniber of species, others by few, very many by only one known 

species. For the genus may be as perfectly represented in one species as 

in several, although, if, this were the case throughout, genera and species 

would of course be identical. The Beech genus and the Chestnut genus 

would be just as distinct from the Oak genus even if but one Beech and 

one Chestnut were known; as indeed was once the case. 

12 
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529. Orders are groups of genera that resemble each other; that is, 

they are to genera what genera are to species. As familiar illustrations, 
the Oak, Chestant, and Beech genera, along with the Hazel genus and the 

Hornbeams, all belong to one order. The Birches and the Alders make 
another; the Poplars and Willows, another; the Walnuts (with the But- 

ternut) and the Hickories, still another. The Apple genus, the Quince 
and the Hawthorns, along with the Plums and Cherries and the Peach, 

the Raspberry with the Blackberry, the Strawberry, the Rose, belong 
to a large order, which takes its name from the Rose. Most botanists 

use the names “Order” and “Family”? synonymously; the latter more 
popularly, as “the Rose Family,” the former more technically, as 
“Order * Rosacea.” 

530. But when the two are distinguished, as is common in zodlogy, 
Family is of lower grade than Order. 

581. Classes are still more comprehensive assemblages, or great groups. 

Thus, in modern botany, the Dicotyledonous plants compose one class, 

the Monocotyledonous plants another (36-40). 
532. These four grades, Class, Order, Genus, Species, are of universal 

use. Variety comes in upon occasion. For, although a species may have 

no recognized varieties, a genus implies at least one species belonging to 

it; every genus is of some order, and every order of some class. 

533. But these grades by no means exhaust the resources of clas- 
sification, nor suffice for the elucidation of all the distinctions which 

botanists recognize. In the first place, a higher grade than that of class 
is needful for the most comprehensive of divisions, that of all plants into 
the two Series of Phanerogamous and Cryptogamous (6); and in natu- 
ral history there are the two Kingdoms or Realms, the Vegetable and 
the Animal. 

534. Moreover, the stages of the scaffolding have been variously ex- 
tended, as required, by the recognition of assemblages lower than class but 

higher than order, viz. Subclass and Cohort ; or lower than order, a Swb- 

order ; or between this and genus, a 7ribe; or between this and tribe, a 

Subtribe ; or between genus and species, a Subgenus; and by some a 
species has been divided into Subspecies, and a variety into Subvarieties. 
Last of all are Individuals. Suffice it to remember that the following are 
the principal grades in classification, with the proper sequence; also that 

only those here printed in small capitals are fundamental and universal 
in botany : — 

SERIEs, 

Crass, Subclass, Cohort, 

Orper, or Famity, Suborder, Tribe, Subtrine, 

Genus, Subgenus or Section, 

Spxctzs, Variety. 

t 



SECTION 18.) NOMENCLATURE. 179 

§ 2. NAMES, TERMS, AND CHARACTERS. 

535. The name of a plant is the name of its genus followed by that of 
the species. The name of the genus answers to the surname (or family 

name) ; that of the species to the baptismal name of a person. Thus Quer- 
cus is the name of the Oak genus; Quercus alba, that of the White Oak, 

Q. rubra, that of Red Oak, Q. zigra, that of the Black-Jack, etc. Botani- 

cal names being Latin or Latinized, the adjective name of the species 
comes after that of the genus. 

536. Names of Genera are of one word, a substantive. The older 

ones are mostly classical Latin, or Greek adopted into Latin; such as 
Quercus for the Oak genus, Fagus for the Beech, Corylus, the Hazel, and 

the like. But as more genera became known, botanists had new names to 

make or borrow. Many are named from some appearance or property of 
the flowers, leaves, or other parts of the plant. To take a few examples 

from the early pages of the ‘“ Manual of the Botany of the Northern United 

States,” — the genus Hepatica comes from the shape of the leaf, resembling 
that of the liver. MJyosurus means mouse-tail. Delphinium is from del- 

phin, a dolphin, and alludes to the shape of the flower, which was thought 
to resemble the classical figures of the dolphin. Xazthorrhiza is from two 

Greek words meaning yellow-root, the common name of the plant. Cimi- 

cifuga is formed of two Latin words meaning to drive away bugs, i. e. 
Bugbane, the Siberian species being used to keep away such vermin. 

Sanguinaria, the Bloodroot, is named from the blood-like color of its juice. 
Other genera are dedicated to distinguished botanists or promoters of 
science, and bear their names: such are Magnolia, which commemorates 

the early French botanist, Magnol; and Jefersonia, named after President 

Jefferson, who sent the first exploring expedition over the Rocky Moun- 

jains. Others bear the name of the discoverer of the plant; as, Sarra- 

cenia, dedicated to Dr. Sarrazin, of Quebec, who was one of the first to 

send the common Pitcher-plant to the botanists of Europe ; and Claytonia, 

first made known by the early Virginian botanist Clayton. 

537. Names of Species. The name of a species is also a single word, 

appended to that of the genus. It is commonly an adjective, and therefore 

agrees with the generic name in case, gender, etc. Sometimes it relates to 

the country the species inhabits; as, Claytonia Virginica, first made known 

from Virginia; Sanguinaria Canadensis, from Canada, ete. More com- 

monly it denotes some obvious or characteristic trait of the species; as, 

for example, in Sarracenia, our northern species is named purpurea, from 

the purple blossoms, while a more southern one is named flava, because 

its petals are yellow; the species of Jeffersonia is called diphyd/a, meaning 

two-leaved, because its leaf is divided into two leaflets. Some species are 

named after the discoverer, or in compliment to a botanist who has made 

them known; as, Magnolia Fraseri, named after the botanist Fraser, one 
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of the first to find this species ; and Sarracenia Drummondit, for a Pitcher- 

plant found by Mr. Drummond in Florida. Such personal specific names 
are of course written with a capital initial letter. Occasionally some old 
substantive name is used for the species; as Magnolia Umérella, the Um- 
brella tree, and Ranunculus Flammula. These are also written with a 

capital initial, and need not accord with the generic name in gender. Geo- 

graphical specific names, such as Canadensis, Curoliniana, Americana, in 

the later usage are by some written without a capital initial, but the older 

usage is better, or at least more accordant with English orthography. 
538. Varietal Names, when any are required, are made on the plan of 

specific names, and follow these, with the prefix var. Ranunculus Flam- 

mula, var. reptans, the creeping variety: R. abortivus, var. mécranthus, 

the small-flowered variety of the species. 
539. In recording the uame of a plant it is usual to append the name, 

or an abbreviation of the name, of the botanist who first published it; and 

in a flora or other systematic work, this reference to the source of the 
name is completed by a further citation of the name of the book, the 
volume and page where it was first published. So ‘‘ Ranunculus acris, 
L.,”’ means that this Buttercup was first so named and described by Lin- 

neus; “2. multifidus, Pursh,” that this species was so named and pub- 

lished by Pursh. The suffix is no part of the name, but is an abbreviated 
reference, to be added or omitted as convenience or definiteness may re- 

quire. The authority for a generic name is similarly recorded. Thus, 
“ Ranunculus, L.,”’ means that the genus was so named by Liuneus; 

“ Myosurus, Dill.,” that the Mouse-tail was established as a genus under 
this name by Dillenius; Caulophyllum, Michx., that the Blue Cohosh was 

published under this name by Michaux. The full reference in the last- 
aeraed instance would be, ‘in Flora Boreali-Americana, first volume, 205th 

page,” —in the customary abbreviation, “ Michx. FI. i. 203.” 

540. Names of Orders are given in the plural number, and are com- 

monly formed by prolonging the name of a genus of the group taken as a 
representative of it. For example, the order of which the Buttercup or 
Crowfoot genus, Ranunculus, is the representative, takes from it the name 
of Ranunculacee ; meaning Plante Ranunculacee when written out in 
full, that is, Ranunculaceous Plants. Some old descriptive names of 

orders are kept up, such as Crucifere for the order to which Cress and 

Mustard belong, from the cruciform appearance of their expanded corolla, 
and Umbellifere, from the flowers being in umbels. 

541. Names of Tribes, also of suborders, subtribes, and the like, are 

plurals of the name of the typical genus, less prolonged, usually in ea, 
inee@, idee, etc. Thus the proper Buttercup tribe is Ranunculee, of the 
Clematis tribe, Clematidee. While the Rose family is Rosacea, the special 
Rose tribe is Rosee. 

542. Names of Classes, etc. For these see the sips: synopsis of 
the actual classification adopted, p. 183. 
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543. Soa plant is named in two words, the generic and the specific 
names, to which may be added a third, that of the variety, upon occasion. 
The generic name is peculiar: obviously it must not be used twice over in 
botany. The specific name must not be used twice over in the same genus, 
but is free for any other genus. A Quercus aléa, or White Oak, is no 
hindrance to Betula alba, or White Birch; and so of other names. 

544, Characters and Descriptions. Plants are characterized by a 

terse statement, in botanical terms, of their peculiarities or distinguishing 
marks. The character of the order should include nothing which is com- 
mon to the whole class it belongs to; that of the genus, nothing which is 
common to the order; that of the species nothing which is shared with 
all other species of the genus; and so of other divisions. Descriptions 
may enter iuto complete details of the whole structure. 

545. Terminology, also called Glossology, is nomenclature applied to 
organs or parts, and their forms or modifications. Each organ or special 
part has a substantive name of its own: shapes and other modifications of 
an organ or part are designated by adjective terms, or, when the forms 

are peculiar, substantive names are given to them. By the correct use 
of such botanical terms, and by proper subordination of the characters 

under the order, genus, species, etc., plants may be described and deter- 
mined with much precision. The classical language of botany is Latin. 

While modern languages have their own names and terms, these usually 
lack the precision of the Latin or Latinized botanical terminology. For- 

tunately, this Latinized terminology has been largely adopted and incor- 
porated into the English technical language of botany, thus securing pre- 
cision, And these terms are largely the basis of specific names of plants. 

546. A glossary or vocabulary of the principal botanical terms used in 
phanerogamous and vascular cryptogamous botany is appended to this 

volume, to which the student may refer, as occasion arises. 

§ 3. SYSTEM. 

547. Two systems of classification used to be recognized in botany, — the 
artificial and the natural; but only the latter is now thought to deserve 
the name of a system. 

548. Artificial classifications have for object merely the ascertaining 
of the name and place of a plant. They do not attempt to express relatiou- 
ships, but serve as a kind of dictionary. They distribute the genera and 
species according to some one peculiarity or set of peculiarities (just as a 

dictionary distributes words according to their first letters), disregarding 
all other considerations. At present an artificial classification in botany 

is needed only as a key to the natural orders, —as an aid in referring an 
unknown plant to its proper family; and such keys are still very needful, 

at least for the beginner. Formerly, when the orders themselves were 

not clearly made out, an artificial classification was required to lead the 
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student down to the genus. Two such classifications were long in vogue: 
First, that of Tournefort, founded mainly on the leaves of the flower, the 

calyx and corolla: this was the prevalent system throughout the first half 
of the eighteenth century; but it has long since gone by. It was suc- 

ceeded by the well-known 
549. Artificial System of Linnzeus, which was founded on the sta- 

mens aud pistils. It cousists of twenty-four classes, and of a variable 
number of orders; the classes founded mainly on the number and dispo- 
sition of the stamens ; the orders partly upon the number of styles or stig- 

mas, partly upon other considerations. Useful and popular as this system 

was down toa time within the memory of still surviving botanists, it is 
now completely obsolete. But the tradition of it survives in the names of 
its classes, Monandria, Diandria, Triandria, etc., which are familiar in 

terminology in the adjective terms monandrous, diandrous, triandrous, etc. 
(284); also of the orders, Monogynia, Digynia, Trigynia, etc., preserved in 

the form of monogynous, digynous, trigynous, etc. (301); and in the name 

Cryptogamia, that of the 24th class, which is continued for the lower series 
in the natural classification. 

550. Natural System. A genuine system of botany consists of the 
orders or families, duly arranged under their classes, and having the tribes, 

the genera, and the species arranged in them according to their relation- 
ships. This, when properly carried out, is the Natural System; because 

it is intended to express, as well as possible, the various degrees of relation- 
ship among plants, as presented in nature; that is, to rank those species 
and those genera, etc., next to each other in the classification which are 

really most alike in all respects, or, in other words, which are constructed 
most nearly on the same particular plan. 

551. There can be only oxe natural system of botany, if by this term 
is meant the plan according to which the vegetable creation was called into 
being, with all its grades and diversities among the species, as well of past 
as ‘of the present time. But there may be many natural systems, if we 

mean the attempts of men to interpret and express that plan, — systems 
which will vary with advancing knowledge, and with the judgment and 
skill of different botanists. These must all be very imperfect, bear the 
impress of individual minds, and be shaped by the current philosophy of 
the age. But the endeavor always is to make the classification answer to 

Nature, as far as any system can which has to be expressed in a definite 

and serial arrangement. 

552. So, although the classes, orders, genera, etc., are natural, or as 

natural as the systematist can make them, their grouping or order of 
arrangement in a book, must necessarily be in great measure artificial. 

Indeed, it is quite impossible to arrange the orders, or even the few classes, 

in a single series, and yet have each group stand next to its nearest relatives 
on both sides. 

553. Especially it should be understood that, although phanérogamous 
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plants are of- higher grade than cryptogamous, and angiospermous or or- 
dinary phanerogamous higher than the gymnospermous, yet there is no 
culmination in the vegetable kingdom, nor any highest or lowest order of 
phanerogamous plants. 

554, The particular system most largely used at present in the classi- 
fication of the orders is essentially the following : — 

Surizs 1. PHANEROGAMIA: Puayzrocamovs or FLowrERine Puants. 

Crass I. DICOTYLEDONES ANGIOSPERMEA, called for shortness 

in English, Dicorytepons or Dicoryzs. Ovules in a closed ovary. 
Embryo dicotyledonous. Stem with exogenous plan of growth. Leaves 
reticulate-veined, 

Artificial Division I. Potyretats, with petals mostly present and 
distinct. Orders about 80 in number, Ranxunculacee to Cornacea. 

Artificial Division II. GamorEetaLa, with gamopetalous corolla. 

Orders about 45, Caprifoliacee to Plantaginacea. 

Artificial Division III. AvetaLm@ or IncompLet#, with perianth, 

when present, of calyx only. Orders about 35 in number, from 
Nyctaginacee to Salicacee. 

Cuass II. DICOTYLEDONES GYMNOSPERMEA, in English Gyu- 
nosPeRMs. No ovary or pericarp, but ovules and seeds naked, and no 

proper calyx nor corolla. Embryo dicotyledonous or polycotyledonous. 
Stem with exogenous plan of growth. Leaves mostly parallel-veined. 

Consists of order Gnetacea, which strictly connects with Angiospermous 

Dicotyls, of Conifere, and of Cycadacea. 

Crass II]. MONOCOTYLEDONES, in English MonocoryLepons or 

Monocorv1s. Angiospermous. Embryo monocotyledonous. Stem with 

endogenous plan of growth. Leaves mostly parallel-veined. 

Division I. Prvatowrm. Perianth complete, having the equivalent 

of both ealyx and corolla, and all the inner series corolliue. About 

18 orders. 
Division II. Catycrnm. Perianth complete (in two series) but not 

corolline, mostly thickish or glumaceous. Chiefly two orders, 

Juncacea, the true Rushes, and Palme, Palms. 

Division II. SpapicrFLorz or Nuprriora#. Perianth none, or rudi- 

mentary and incomplete: inflorescence spadiceous. Of five orders, 

Typhacee and Arcidee the principal. 

Division IV. Guvmacts. Perianth none, or very rudimentary: 

glumaceous bracts to the flowers. Orders mainly Cyperacee and 

Graminee. 

Szrres Il. CRYPTOGAMIA: Cryprocamous on FLOWERLESS Pants 

Crass I. PTERIDOPHYTA, Prerivornytes (484). 

Cuass II. BRYOPHYTA, Bryoruyres (498). 

Cass III. THALLOPHYTA, THatLoPHyTEs (508). 
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Section XIX. BOTANICAL WORK. 

555. Some hints and brief instructions for the collection, examination, 

and preservation of specimens are added. They are especially intended 
for the assistance of those who have not the advantage of a teacher. They 
apply to phanerogamous plants and Ferns only, and to systematic botany.1 

§ 1, COLLECTION, OR HERBORIZATION. 

556. As much as possible, plants should be examined in the living state, 
or when freshly gathered. But dried specimens should be prepared for 
more leisurely examination and for comparison. To the working botanist 

good dried specimens are indispensable. 
557. Botanical Specimens, to be complete, should have root or root- 

stock, stem, leaves, flowers, both open and in bud, and fruit. Some- 

times these may all be obtained at one gathering; more commonly two or 
three gatherings at different times are requisite, especially for trees and 
shrubs. 

558. In Herborizing, a good knife and a narrow and strong trowel are 

needed ; but a very strong knife will serve instead of a trowel or small pick 

for digging out bulbs, tubers, and the like. To carry the specimens, either 
the tin box (vasculum) or a portfolio, or both are required. The tin box is 
best for the collection of specimens to be used fresh, as in the class-room; 

also for very thick or fleshy plants. The portfolio is indispensable for long 
expeditions, and is best for specimens which are to be preserved in the 
herbarium. 

559. The Vasculum, or Botanical Collecting-box, is made of tin, in shape 
like a candle-box, only flatter, or the smaller sizes like an English sandwich- 

case ; the lid opening for nearly the whole length of one side of the box. 

Any portable tin box of convenient size, and capable of holding specimens 
a foot or fifteen inches long, will answer the purpose. The box should shut 

close, so that the specimens may not wilt: then it will keep leafy branches 
and most flowers perfectly fresh for a day or two, especially if slightly 

moistened. They should not be wet. 
560. The Portfolio is best made of two pieces of solid binder’s-board, 

covered with enamel cloth, which also forms the back, and fastened by 

straps and buckles. It may be from a foot to twenty inches long, from 
nine to eleven or twelve inches wide. It should contain a needful quantity 
of smooth but strong and pliable paper (thin so-called Manilla paper is 
best), either fastened at the back as in a book, or loose in folded sheets 

when not very many specimens are required. As soon as gathered, the 
specimens should be separately laid between the leaves or in the folded 
sheets, and kept under moderate pressure in the closed portfolio. 

ee fuller directions in many particulars, see ‘Structural Botany,” pp. 370- 
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561. Of small herbs, especially annuals, the whole plant, root and all, 
should be taken for a specimen. Of larger ones branches will suffice, with 
some leaves from near the root. Enough of the root or subterranean part 

of the plant should be collected to show whether it is an annual, a 
biennial, or a perennial. Thick roots, bulbs, tubers, or branches of speci- 

mens intended to be pressed should be thinned with a knife, or cut into 

slices. Keep the specimens within the length of fifteen or sixteen inches, 
by folding, or when that cannot be done, by cutting into lengths. 

562. For Drying Specimens a good supply of soft and unsized 
paper is wanted; and some convenient means of applying considerable 

pressure, To make good dried botanical specimens, dry them as rapidly 

as possible between many thicknesses of sun-dried paper to absorb their 
moisture, under as much pressure as can be given without crushing the 
more delicate parts. This pressure may be had by a botanical press, of 
which various forms have been contrived; or by weights placed upon a 
board, —from forty to eighty or a hundred pounds, according to the 
quantity of specimens drying at the time. For use while travelling, a 

good portable press may be made of thick binders’ boards for the sides, 
and the pressure may be applied by strong straps with buckles. Still 

better, on some accounts, are portable presses made of wire network, 

which allow the dampness to escape by evaporation between the meshes. 
For herborization in a small way, a light wire-press may be taken into 
the field and made to serve also as a portfolio. 

563. It is well to have two kinds of paper, namely, driers of bibulous 
paper, stitched into pads (or the pads may be of thick carpet-paper, cut to 
size) and thin smooth paper, folded once; the specimens to be laid into the 

fold, either when gathered or on returning from the excursion. These 

sheets are to hold the specimens until they are quite dry. Every day, cr 

at first even twice a day, the specimens, left undisturbed in their sheets, 

are to be shifted into fire-dried or sun-dried fresh driers, and the pressure 

renewed, while the moist sheets are spread out to dry, so as to take their 

turn again at the next shifting. This course must be continued until the 

specimens are no longer moist to the touch. Good and comely specimens 

are either made or spoiled within the first twenty-four or thirty-six hours. 

After that, when plenty of driers are used, it may not be necessary to 

change them so frequently. 
664. Succulent plants, which long refuse to part with life and moisture, 

and Spruces and some other evergreens which are apt to cast off their 

leaves, may be plunged for a moment into boiling water, all but the flowers. 

Delicate flowers may be encased in thin tissue paper when put into the press. 

Thick parts, like the heads of Sun-flowers and Thistles, may be cut in two 

or into slices. 

565. Dried specimens may be packed in bundles, either in folded paper 

or upon single half-sheets. It is better that such paper should not be 

bibulous. The packages should be well wrapped or kept in close cases. 

r 
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566. Poisoning is necessary if specimens are to be permanently pre. 

served from the depredation of insects. The usual application is an almost 
saturated solution of corrosive sublimate in 95 per cent alcohol, freely ap- 
plied with a large and soft brush, or the specimens dipped into some of the 
solution poured into a large and flat dish; the wetted specimens to be 
transferred for a short time to driers. 

§ 2, HERBARIUM. 

567. The botanist’s collection of dried specimens, ticketed with their 

names, place, and time of collection, and systematically arranged under 
their genera, orders, etc., forms a Hortus Siccus or Herbarium. It com- 

prises not only the specimens which the proprietor has himself collected, 

but those which he acquires through friendly exchanges, or in other ways. 

The specimens of an herbarium may be kept in folded sheets of paper; 

or they may he fastened on half-sheets of thick and white paper, either 

by gummed slips, or by glue applied to the specimens themselves. The 

former is best for private and small herbaria; the latter for large ones 
which are much turned over. Each sheet should be appropriated to one 

species; two or more different plants should never be attached to the same 

sheet. The generic and specific name of the plant should be added to 

the lower right-hand corner, either written on the sheet, or on a ticket 

pasted down; and the time of collection, the locality, the color of the 

flowers, and any other information which the specimens themselves do 

not afford, should be duly recorded upon the sheet or the ticket. The 
sheets of the herbarium should all be of exactly the same dimensions. 
The herbarium of Linnzus is on paper of the common foolscap size, about 

eleven inches long and seven wide. This is too small. Sixteen and three 
eighths inches by eleven and a half inches is an approved size. 

568. The sheets containing the species of each genus are to be placed 

in genus-covers, made of a full sheet of thick paper (such as the strong- ‘ 
est Manilla-hemp paper), to be when folded of the same dimensions as the 
species-sheet but slightly wider: the name of the genus is to be writ- 

ten on one of the lower corners. These are to be arranged under the 
orders to which they belong, and the whole kept in closed cases or cabi- 

nets, either laid flat in compartments, like “ pigeon-holes,” or else placed 

in thick portfolios, arranged like folio volumes. All should be kept, as 
much as practicable, in dust-proof and insect-proof cases or boxes. 

569. Fruits, tubers, and other hard parts, too thick for the herbarium, 
may be kept in pasteboard or light wooden boxes, in a collection apart. 
Small loose fruits, seeds, detached flowers, and the like may be conven- 

iently preserved in paper capsules or envelopes, attached to the herbarium. 
sheets. 
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§ 3. INVESTIGATION AND DETERMINATION OF PLANTS. 

570. The Implements required are a hand magnifying glass, a pocket 
lens of an inch or two focus, or a glass of two lenses, one of the lower 

and the other of the higher power; and a sharp penknife for dissection. 

With these and reasonable perseverance the structure of the flowers and 

fructification of most phanerogamous plants aud Ferus can be made out. 
But for ease and comfort, as well as for certainty and right training, the 
student should have some kind of simple stage microscope, and under 
this make all dissections of small parts. Without it the student will be 

apt to fall into the bad habit of guessing where he ought to ascertain. 
571. The simple microscope may be reduced to a good lens or doublet, 

of an inch focus, mounted over a glass scage, so that it can be moved up 

and down and also sidewise, and with (or without) a little mirror under- 

neath. A better one would have one or two additional lenses (say of half 
and of a quarter inch focus), a pretty large stage, on the glass of which 

several small objects can be placed and conveniently brought under the 
lens; and its height or that of the lens should be adjustable by a rack- 
work; also a swivel-mounted little mirror beneath, which is needed for 

minute objects to be viewed by transmitted light. 

572. For dissecting and displaying small parts on the stage of the 
microscope, besides a thin-bladed knife, the only tools needed are a good 

stock of common needles of various sizes, mounted in handles, and one or 

more saddler’s-needles, which, being triangular, may be ground to sharp 

edges convenient for dissection. Also a pair of delicate-pointed forceps ; 
those with curved points used by the dentist are most convenient. A 
cup of clean water is indispensable, with which to moisten or wet, or 
in which occasionally to float delicate parts. Small flowers, buds, fruits, 

and seeds of dried specimens can be dissected quite as well as fresh ones. 
They have only to be soaked in warm or boiling water. 

573. The compound microscope is rarely necessary except in crypto- 

gamic botany and vegetable anatomy ; but it is very useful and convenient, 

especially for the examination of pollen. To the advanced botanist it is a 

necessity, to all students of botany an aid and delight. 

574. Analysis. A few directions and hints may be given. The most 

important is this: In studying an unknown plant, make a complete ex- 

amination of all its parts, and form a clear idea of its floral structure 

and that of its fruit, from pericarp down to the embryo, or as far as the 

materials in hand allow, before taking a step toward finding out its name 

and relationship by means of the keys or other helps which the Manuals 

and Floras provide. If it is the name merely that is wanted, the shorter 

way is to ask some one who already knows it. To verify the points of 

structure one by one as they happen to occur in an artificial key, without 

any preparatory investigation, is a usual but is not the best nor the surest 
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way. It is well to make drawings or outline sketches of the smaller parts, 
and especially diagrams of the plan of the flower, such as those of Fig. 
225, 227, 241, 244, 275-277. For these, cross sections of the flower-bud 

or flower are to be made: and longitudinal sections, such as Fig. 270-274, 

are equally important. The dissection even of small seeds is not difficult 
after some practice. Commonly they need to be soaked or boiled. 

575. The right appreciation of characters and terms used in description 
needs practice and calls for judgment. Plants do not grow exactly by 

rule and plummet, and measurements must be taken loosely. Difference 
of soil and situation are responded to by considerable variations, and other 

divergences occur which cannot be accounted for by the surroundings, nor 
be anticipated in general descriptions. Annuals may be very depauperate 
in dry soils or seasons, or very large when particularly well nourished. 

Warm and arid situations promote, and wet ones are apt to diminish pubes- 
cence. Salt water causes increased succulence. The color of flowers is 
apt to be lighter in shade, and brighter in open and elevated situations. 
A color or hue not normal to the species now and then occurs, which 

nothing in the conditions will account for. 4 white-flowered variation of 
any other colored blossom may always be expected; this, though it may be 

notable, no more indicates a distinct variety of the species than an albino 
would a variety of the human species. The numerical plan is subject to 
variation in some flowers ; those on the plan of five may now and then vary 
to four or to six. Variations of the outline or lobing of leaves are so familiar 
that they do not much mislead. Only wider and longer observation suf. 

fices to prevent or correct mistakes in botanical study. But the weighing 
of evidence and the balancing of probabilities, no less than the use of the 
well-ordered and logical system of classification, give as excellent training 

to the judgment as the search for the facts themselves does to the observing 
powers. 

§4, SIGNS AND ABBREVIATIONS. 

576. For a full account of these, whether of former or actual use, seo 
“Structural Botany” of the “ Botanical Text Book,” pp. 367, 392, as also 
for the principles which govern the accentuation of names. It is needful 
here to explain only those used in the Manuals and Floras of this country, 
for which the present volume is an introduction and companion. They 
are not numerous. 

577. In arranging the species, at least those of a large genus, the divi- 
sions are denoted and graduated as follows: The sign § is prefixed to sec- 
tions of the highest rank: these sections when they have names affixed to 
them (as Prunus § Cerasvs) may be called subgenera. When the divi- 
sions of a genus are not of such importance, or when divisions are made 
under the subgenus itself, the most comprehensive ones are marked by as- 
terisks, * for the first, * * for the second, and so on. Subdivisions are 
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warked with a prefixed +; those under this head with ++; and those 
under this with =, if there be so many grades. A similar notatibin is fol- 
lowed in the synopsis of the genera of an order. 

578. The interrogation point is used in botany to indicate doubt. Thus 
Clematis crispa, L.? expresses a doubt whether the plant in question is 
really the Clematis crispa of Linneus. Clematis ? polypetala expresses 
a doubt whether the plant so named is really a Clematis. On the other 
hand the exclamation point (!) is used to denote certainty whenever there 
is special need to affirm this. 

579. For size or height, the common signs of degrees, minutes, and 

seconds, have been used, thus, 1°, 2’, 3”, stand respectively for a foot, 
two inches, and three lines or twelfths of an inch. A better way, when 
such brevity is needed, is to write 1". 2. 3. 

580. Signs for duration used by Linneus were © for an annual, g for 

a biennial, 2 for a perennial herb, 5 for a shrub or tree. DeCandolle 
brought in © for a plant that died after once flowering, @) if annual, @) 
if biennial. 

581. To indicate sexes, & means staminate or male plant or blossom; 

Q, pistillate or female; 3, perfect or hermaphrodite. 
582. Tosave room it is not uncommon to use oo in place of ee ;” thus, 

“Stamens oo,” for stamens indefinitely numerous: ‘‘oo flora ”’ for pluriflora 
or many-flowered. Still more common is the form “ Stamens 5-20,” or 
“Calyx 4-5-parted,” for stamens from five to twenty, calyx four-parted or 
five-parted, and the like. Such abbreviations hardly need explanation. 

583. The same may be said of such abbreviations as Cul. for calyx, 
Cor. for corolla, Pe¢. for petals, S¢. for stamens, Pist. for pistil, Hab. for 
habitat, meaning place of growth, Herd. for herbarium, Hort. for garden. 
Also Z. ¢., loco citato, which avoids repetition of volume and page. 

584. “Structural Botany ” has six pages of abbreviations of the names 
of botanists, mostly of botanical authors. As they are not of much 
consequence to the beginner, while the more advanced botanist will know 
the names in full, or know where to find them, only a selection is here 

appended. 



190 ABBREVIATIONS OF THE NAMES OF BOTANISTS. 

ABBREVIATIONS OF THE NAMES OF BOTANISTS, 

ddans. == Adanson. Gmel. == Gmelin. 

At. Aiton. Good. Goodenough. 

All, Allioni. Grev. Greville. 

Andr. Andrews. Griseb. Grisebach. 

Arn. Arnott. Gron. i Gronovius. 
Aub, Aublet. Gronov. 
Bartr. Bartram. Halt. Haller. 

Beauv. Palisot de Beauvois. Hartm. Hartmann. 

Benth. Bentham. Hartu. Hartweg. 

Bernh. Bernhardi. Harv. Harvey. 

Bigel. Jacob Bigelow. Haw. Haworth. 
Bong. Bongard. Hegelm. Hegelmaier. 

Bonpl. Bonpland. Hemsl. Hemsley. 

Br. or RB. Br. Robert Brown. Herb. Herbert. 

Cass. Cassini. Hoffm. Hoffmann. 
Cav. Cavanilles. Hoffmans. Hoffmansegg. 

Cham. Chamisso. Hook. Hooker. 

Chapm. Chapman. Hook. f. J. D. Hooker. 
Chois. Choisy. Hornem. Hornemann. 

Clayt. Clayton. Huds. Hudson. 

Curt. Curtis. Humb. Humboldt. [Kunth. 
Curt.(M.. A.) M. A. Curtis. ABE. Humboldt, Bonplang, and 
Darl. Darlington. Jacq. Jacquin, 
DC. Jacq. f. J. F. Jacquin. 
De Cand. } DeCandolls, ‘ruae, es J shia 
A. DC. Alphonse DeCandolle. A, Juss. Adrien de Jussien. 
Dese. Descourtilz. Kit. Kitaibel. 
Desf. Desfontaines. L. or Linn, Linneus. 
.Deso. Desvaux. Labill, Labillardiere. 
Dill. Dillenius. Lag. Lagasca. 
Dougl. Douglas. Lam. Lamarck, 
Duham. Duhamel. Ledeb. Ledebour. 
Dun, Dunal. Lehm, Lehmann. 
Eat. Eaton (Amos) or D.C. | Lesg. Lesquereux. 
Lhrh, Ebrhart, Less. Lessing. 
Ell. Elliott. Lestib. Lestibudois. 
Endl. Endlicher, D Her. L’Heritier. 
Engel. Engelmann. Lindb. Lindberg. 
Engl. Engler. Lindh. Lindheimer, 
Fisch, Fischer. Lindi. Lindley. 
Freel, Froelich. Lodd. Loddiges. 
Gertn. Gertner. Loud. Loudon. 
Gaud. Gaudin. M. Bieb, Marschall von Bieberstein. 
Gaudich. Gaudichaud. Marsh. Marshall (Humphrey). 
Ging. Gingins. Mart. Martius. 
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Mast. == Masters. 

Maxim. Maximowicz. 

Meisn. i Meisner or 

Meissn. Meissner. 

Miche. or Ux. Michaux: 

Michz. f. F. A. Michaux. 

Mill, Miller. 

Mig. Miquel. 
Mitch. Mitchell. 

Mog. Mogino. 
Mog. Mogquin-Tandon. 
Morie. Moricand. 

Moris. Morison. 

Muell. Arg. J. Mueller. 
Muell.(F.) Ferdinand Mueller. 
Muhl. Muhlenberg. 
Murr. Murray. 

Naud, Naudin. 

Neck. Necker. 

el E } Nees von Esenbeck. 

Nutt. Nuttall, 
Gd, Eder. 

Ort. Ortega. 
P.de Beauv. Palisot de Beauvois. 

Pall. Pallas. 

Parl. Parlatore. 

Pav. Pavon. 

Pers. Persoon. 

Planch. Planchon. 

Pluk. Plukenet. 

Plum, Plumier. 

Poir. Poiret. 

Radlk. Radikofer. 

Raf. Rafinesque. 
Red. Redonté. 

Reichenb. Reichenbach. 

Rich. L. C. Richard. 

Rich. f. or A. Achille Richard, 
Richards. Richardson. 
Rida, Riddell. 

Ram. & Schult. = Remer & Schultes. 
Rotto. 
Rupr. 

St. Hil, 
Salisb. 

Schk. 
Schlecht. 

Schrad. 

Schreb. 

Schwein. 

Scop. 
Spreng. 

Sternb. 

Rottbeell. 

Ruprecht. 

Saint- Hilaire. 

Salisbury. 
Schkuhr. 

Schlechtendal. 
Schrader. 

Schreber. 

Schweinitz. 

Scopoli. 
Sprengel. 

Sternberg. 

Stendel. 

Sullivant. 

Thunberg. 
Torrey. 

Tournefort. 

Trautvetter. 

Trinius. 

Tuckerman. 

Vaillant. 

Ventenat. 

Villars. 

Wahlenberg. 
Waldstein. 

Wallich. 

Wallroth. 

Walpers. 
Walter. 

Wangenheim. 
Sereno Watson, unless 

other initials are given 
Weddell. 

Wendland. 

Wikstrom. 

Willdenow. 

Wulfen. 

Zaccarini. 

Zuccagini. 





GLOSSARY AND INDEX, 
OR 

DICTIONARY OF THE PRINCIPAL TERMS IN DESCRIPTIVE 

BOTANY, COMBINED WITH AN INDEX. 

For the convenience of unclassical students, the commoner Latin and Greek words (or 
their equivalents in English form) which enter into the composition of botanical names, ag 
well as of technical terms, are added to this Glossary. The numbers refer to pages. 

A, at the beginning of words of Greek derivation, commonly signifies a negative, 
or the absence of something ; as apetalous, without petals; aphyllous, leaf- 
less, &c. In words beginning with a vowel, the prefix is an; as anantherous, 
destitute of anther. 

Abnormal, contrary to the usual or the natural structure. 
Aboriginal, original in the strictest sense; same as indigenous. 
Abortive, imperfectly formed, or rudimentary. 
Abortion, the imperfect formation or the non-formation of some part. 
Abrupt, suddenly terminating ; as, for instance, 
Abruptly pinnate, pinnate without an odd leaflet at the end, 58. 
Acantho-, spiny. 
Acaulescent (acaulis), apparently stemless; the proper stem, bearing the leaves 

and flowers, being very short or subterranean. 
Accessory, something additional; as Accessory buds, 30, 31; Accessory fruits, 118. 
Accrescent, growing larger after flowering. 
Accrete, grown to. 
Accumbent, lying against a thing. The cotyledons are accumbent when they lie 

with their edges against the radicle, 128. 
Acephalous, headless. 
Acerose, needle-shaped, as the leaves of Pines. 
Acetabuliform, saucer-shaped. 
Acheenium, or Acheniwm (plural achenta), a one-seeded, seed-like fruit, 120. 
Achlumydeous (flower), without floral envelopes, 86. 
Acicular, needle-shaped; more slender than acerose. 
Acinaciform, scimitar-shaped, like some bean-pods. 
Acines, the separate grains of a fruit, such as the raspberry. 
Acorn, the nut of the Oak, 122. 
Acotyledonous, destitute of cotyledons or seed-leaves. 
Acrogenous, growing from the apex, as the stems of Ferns and Mosses. Acrogens, 

or Acrogenous Plants, a name for the vascular cryptogamous plants, 156. 
Aculeate, armed with prickles, i. e. acwlei ; as the Rose and Brier. 
Aculeolate, armed with small prickles, or slightly prickly. 
Acuminate, taper-pointed, 54. 
Acute, merely sharp-pointed; or ending in a point less than a right angle, 54. 

18 
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Adelphous (stamens), joined in a fraternity (adelphia); see monadelphous, &c. 
Aden, Greek for gland. So Adenophorous, gland-bearing. 
Adherent, sticking to, or more commonly, growing fast to another body. 
Adnate, literally, growing fast to, born adherent, 95. The anther is adnate when 

fixed by its whole length to the filament or its prolongation, 101. 
Adnation, the state of being adnate, 94. 
Adpressed or appressed, brought into contact with, but not united. 
Adscendent, ascendent, or ascending, rising gradually upwards, 39. 
Adsurgent, or assurgent, same as ascending, 39. 
Adventitious, out of the proper or usual place; e. g. Adventitious buds, 30. 
Adventive, applied to foreign plants accidentally or sparingly introduced into a 

country, but hardly to be called naturalized. 
Aiquilateral, equal-sided ; opposed to oblique. 
Aerial roots, &c., 36. 
4ruginous, verdigris-colored. 
istival, produced in summer. 
Zistivation, the arrangement of parts in a flower-bud, 97. 
Agamous, sexless. 
Aggregate fruits, 118. 
Agrestis, growing in fields. 
Air-cells or Air-passages, spaces in the tissue of leaves and some stems, 131. 
Air-Plants, 36. 
Akene or Akenium, 120. 
Ala (plural, ade), a wing; the side-petals of a papilionaceous corolla, 92. 
Alabastrum, a flower-bud. 
Alar, situated in the forks of a stem, 
Alate, winged. 
Albescent, whitish, or turning white. 
Albus, Latin for white. 
Albumen of the seed, nourishing matter stored up with the embryo, 21, 127. 
Albumen, a vegetable product, of four elements. 
Albuminous (seeds), furnished with albumen, 21. 
Alburnum, young wood, sap-wood, 142. 
Alliaceous, with odor of garlic. 
Allogamous, close fertilization. 
Alpestrine, subalpine. 
Alpine, belonging to high mountains above the limit of forests. 
Alternate (leaves), one after another, 29, 67. Petals are alternate with the 

sepals, or stamens with the petals, when they stand over the intervals between 
them, 82. . 

Alveolate, honeycomb-like. 
Ament, the scaly spike of trees like the Birch and Willow, 75. 
Amentaceous, catkin-like, or catkin-bearing. 
Amorphous, shapeless, without any definite form. 
Amphicarpous, producing two kinds of fruit. 
Amphigastrium (plural, amphigastria), a peculiar stipule-like leaf of Liverworta. 
Amphitropous, ovules or seeds, 111. 
Amphora, a pitcher-shaped organ. 
Amplectant, embracing. Amplesicaul (leaves), clasping the stem by the base. 
Ampullaceous, swelling out like a bottle or bladder (ampulla). 
Amylaceous, Amyloid, composed of starch (amylum), or starch-like. 
Anandrous, without stamens, 
Anantherous, without anthers. Ananthous, destitute of flowers ; flowerless. 
Anastomosing, forming a net-work (anastomosis), as the veins of leaves, 50. 
Anatropous ovules or seeds, 111. 
Ancipital (anceps), two-edged. 
Andrecium, a name for the stamens taken together, 98. 
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Andro-diectous, flowers staminate on one plant, perfect on another. 
Androgynous, having both staminate and pistillate flowers in the same cluster. 
Androphore, a column of united stamens, as in a Mallow. 
Androus, or Ander, andra, andrum, Greek in compounds for male, or stamens. 
Anemophilous, wind-loving, said of wind-fertilizable flowers, 113. 
Anfractuose, bent hither and thither as the anthers of the Squash, &c. 
Angiospermae, Angiospermous, with seeds formed in an ovary or pericarp, 109. 
Angular divergence of leaves, 69. 
Anisos, unequal. Anisomerous, parts unequal in number. Anisopetalous, with un- 

equal petals. Anisophyllous, the leaves unequal in the pairs. 
Annual (plant), flowering and fruiting the year it is raised from the seed, and then 

dying, 37. 
Annular, in the form of a ring, or forming a circle. 
Annulate, marked by rings; or furnished with an 
Annulus, or ring, like that of the spore-case of most Ferns. In Mosses it is a ring 

of cells placed between the mouth of the spore-case and the lid in many species. 
Annotinous, yearly, or in yearly growths. 
Anterior, in the blossom, is the part next the bract, i.e. external; while the 

posterior side is that next the axis of inflorescence. Thus, in the Pea, &c., the 

keel is anterior, and the standard posterior, 96. 
Anthela, an open paniculate cyme. 
Anther, the essential part of the stamen, which contains the pollen, 14, 80, 101. 
Antheridium (plural antheridia), the organ in Cryptogams which answers to the 

anther of Flowering Plants, 150. 
Antheriferous, anther-bearing. 
Anthesis, the period or the act of the expansion of a flower. 
Anthocarpus (fruits), 118. 
Anthophore, a stipe between calyx and corolla, 118. 

Anthos, Greek for flower ; in composition, Monanthous, one-flowered, &c 

Anticous, same as anterior. 
Antrorse, directed upwards or forwards. 
Apetalous, destitute of petals, 86. 
Aphyllous, leafless. 
Apical, belonging to the apex or point. 
Apiculate, pointleted; tipped with a small point. 

Apocarpous (pistils), when the several pistils of the same flower are separate. 

Apophysis, any irregular swelling ; the enlargement at the base of the spore-case ot 

the Umbrella-Moss. 
Apothecium, the fructification of Lichens, 171. 

Appendage, any superadded part. Appendiculate, provided with appendages. 

Appressed, close pressed to the stem, &c. 

Apricus, growing in dry and sunny places. 

Apterous, wingless. ; 

Aquatic (Aquatilis), living or growing in water ; applied to plants whether growing 

under water, or with all but the base raised out of it. 

Arachnoid, Araneose, cobwebby; clothed with, or consisting of, soft downy fibres. 

Arboreous, Arborescent, tree-like, in size or form, 39. 

Arboretum, a collection of trees. 

Archegonium (plural archegonia), the organ in Mosses, &c., which is analogous te 

the pistil of Flowering Plants. 

Arcuate, bent or curved like a bow. 

Arenose (Arenarius), growing in sand. 

Areolate, marked out into little spaces or areola. 

Argenteous, or Argentate, silvery-like. 

Argillose, growing in clay. 

Argos, Greek for pure white ; Argophyllous or Argyrophyllous, white-leaved, &c. 

Argutus, acutely dentate. 
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Arillate (seeds) furnished with an aril. 
Arilliform, aril-like. 
Arillus, or Aril, a fleshy growth from base of a seed, 126. 
Aristate, awned, i, e. furnished with an arista, like the beard of Barley, &c., 54. 
Aristulate, diminutive of the last; short-awned. 
Arrect, brought into upright position. 
Arrow-shaped or Arrow-headed, same as sagittate, 53. 
Articulated, jointed; furnished with joints or articulations, where it Separates or 

inclines to do so, Articulated leaves, 57. 
Artificial Classification, 181. 
Ascending (stems, &c.), 39; (seeds or ovules) 110. 
Ascidium, a pitcher-shaped body, like leaves of Sarracenia, 
Ascus (asci), a sac, the spore-case of Lichens and some Fungi. 
Aspergilliform, shaped like the brush used to sprinkle holy water; as the stigmas 

of many Grasses. 
Asperous, rough to touch. 
Assimilation, 144, 147. 
Assurgent, same as ascending, 39. 
Atropous or Atropal (ovules), same as orthotropous. 
Aurantiacous, orange-colored. 
Aureous, golden. 
Auriculate, furnished with auricles or ear-like appendages, 53. 
Autogamy, self-fertilization, 115. 
Avl-shaped, sharp-pointed from a broader base, 61. 
Awn, the bristle or beard of Barley, Oats, &c.; or any similar appendage. 
Awned or Awn-pointed, furnished with an awn or long bristle-shaped tip, 54. 
Azil, the angle on the upper side between a leaf and the stem, 13. 
Azile, belonging to the axis, or occupying the axis, 
Azillary (buds, &c.), occurring in an axil, 27. 
Axis, the central line of any body ; the organ round which others are attached; the 

root and stem. Ascending and D ding Axis, 38. 

Baccate, berried, berry-like, of a pulpy-nature like a berry (bacca), 
Badius, chestnut-colored. 
Banner, see Standard, 92. 
Barbate, bearded; bearing tufts, spots, or lines of hairs. 
Barbed, furnished with a barb or double hook ; as the apex of the bristle on the 

fruit of Echinospermum (Stickseed), &c. 
Barbellate, said of the bristles of the pappus of some Composite when beset with 

short, stiff hairs, longer than when denticulate, but shorter than when plumose. 
Barbellulate, diminutive of barbellate. 
Bark, the covering of a stem outside of the wood, 138, 140. 
Basal, belonging or attached to the 
Buse, that extremity of any organ by which it is attached to its support 
Basi fixed, attached by its base. 
Bast, Bast-fibres, 134. 
Beaked, ending in a prolonged narrow tip. 
Bearded, see barbate. Beard is sometimes used for awn, more commonly for long 

or stiff hairs of any sort. 
Bell-shaped, of the shape of a bell, as the corolla of Harebell, 90. 
Berry, a fruit pulpy or juicy throughout, as a grape, 119. 
Br- (or Bis), in compound words, twice; as 
Baarticulate, twice-jointed, or two-jointed; separating into two pieces. 
Biauriculate, having two ears, as the leaf in fig. 126. 
Bicallose, having two callosities or harder spots, 
Bicarinate, two-keeled. 
Bictpital (Biceps), two-headed; dividing into two parts. 
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_ Biconjugate, twice paired, as when a petiole forks twice. 
Bidentate, having two teeth (not twice or doubly dentate). 
Biennial, of two years’ continuance; springing trom the seed one season, flowering 

and dying the next, 38. 
Bifarious, two-ranked; arranged in two rows. 
Bifid, two-cleft to about the middle. 
Bifoliolate, a compound leaf of two leaflets, 59. 
Bifurcate, twice forked; or more commonly, forked into two branches, 
Bijugate, bearing two pairs (of leaflets, &c.). 
Bilabiate, two-lipped, as the corolla of Labiate. 
Bilamellate, of two plates (amelie), as the stigma of Mimulus. 
Bilobed, the same as two-lobed. 
Bilocellate, when a cell is divided into two locelli. 
Bilocular, two-celled; as most anthers, the pod of Foxglove, &c. 
Binary, in twos. 
Binate, in couples, two together. Bipartite, the Latin form of two-parted. 
Binodal, of two nodes. 

Binomial, of two words, as the name of genus and species taken together, 180. 
Bipalmate, twice palmately divided. 
Biparous, bearing two. 
Bipinnate (leaf), twice pinnate, 58. Bipinnatifid, twice pinnatifid, 57. 
Bipinnatisect, twice pinnately divided. 
Biplicate, twice folded together. 
Biserial, or Biseriate, occupying two rows, one within the other. 
Biserrate, doubly serrate, as when the teeth of a leaf are themselves serrate. 
Bisexual, having both stamens and pistil. 
Biternate, twice ternate; i. e. principal divisions three, each bearing three leaflets. 59 
Bladdery, thin and inflated. 
Blade of a leaf, its expanded portion, 49. 
Bloom, the whitish powder on some fruits, leaves, &c. 
Boat-shaped, concave within and keeled without, in shape like a small boat. 
Border of corolla, &c., 89. 

- Brachiate, with opposite branches at right angles to each other. 
Brachy-, short, as Brachycarpous, short-fluited, &c. 
Bract (Bractea), the leaf of an inflorescence. Specially, the bract is the small leaf 

or scale from the axil of which a flower or its pedicel proceeds, 73. 
Bracteate, furnished with bracts. 
Bracteolate, furnished with bractlets. 
Bracteose, with numerous or conspicuous bracts. 
Bractlet ( Bracteola), or Bracteole, is a bract seated on the pedicel or flower-stalk, 73. 
Branch, Branching, 27. 
Breathing-pores, 144. 
Bristles, stiff, sharp hairs, or any very slender bodies of similar appearance, 
Bristly, beset with bristles. Bristle-pointed, 54. 
Brunneous, brown. 
Brush-shaped, see aspergilliform. 
Bryology, that part of botany which relates to Mosses. 
Bryophyta, Bryophytes, 163. 
Bud, a branch in its earliest or undeveloped state, 27. Bud-seales, 63. 
Bulb, a leaf-bud with fleshy scales, usually subterranean, 46. 
Bulbils, diminutive bulbs. 
Bulbiferous, bearing or producing bulbs. Bulbose or bulbous, bulb-like in shape, &c. 
Bulblets, small bulbs, borne above ground, 46, 
Bulb-scales, 46. 
Bullate, appearing as if blistered or bladdery (from dudla, a bubble). 
Byssaceous, composed of fine flax-like threads, 
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Caducous, dropping off very early, compared with other parts; as the calyx in the 
Poppy, falling when the flower opens. 

Caruleous, blue. Cerulescent, becoming bluish. 
Cespitose, or Cespitose, growing in turf-like patches or tufts. 
Calathiform, cup-shaped. 
Calcarate, furnished with a spur (calcar), 86, 87. 
Calceolate or Calceiform, slipper-shaped, like one petal of the Lady’s Slipper. 
Callose, hardened; or furnished with callosities or thickened spots. 

Calvous, bald or naked of hairs. 

Calyciflorus, when petals and stamens are adnate to calyx. 
Calycine, belonging to the calyx. 
Calyculate, furnished with an outer wry calyx (calyculus) or set of bracts 

looking like a calyx, as in true Pinks. 
Calyptra, the hood or veil of the capsule of a Moss, 163. 
Calyptrate, having a calyptra. 
Calyptriform, shaped like a calyptra or candle-extinguisher. 
Calyc, the outer set of the floral envelopes or leaves of the flower, 14, 79. 
Cambium, Cambium-layer, 140. 
Campanulate, bell-shaped, 90. 
Campylotropous, or Campylotropal, curved ovules and seeds, 111. Campylospermous, 

applied to fruits of Umbelliferee when the seed is curved in at the edges, 
forming a groove down the inner face; as in Sweet Cicely. 

Canaliculate, channelled, or with a deep longitudinal groove. 
Cancellate, latticed, resembling lattice-work. 
Candidus, Latin for pure white. 
Canescent, grayish-white; hoary, usually because the surface is covered with fine 

white hairs. Jncanous is whiter still. 
Canous, whitened with pubescence; see incanous. 

Capillaceous, Capillary, hair-like in shape; as fine as hair or slender bristles. 
Capitate, having a giobular apex, like the head on a pin. 
Capitellate, diminutive of capitate. 
Capitulum, a close rounded dense cluster or head of sessile flowers, 74. 
Capreolate, bearing tendrils (from capreolus, a tendril). 
Capsule, a dry dehiscent seed-vessel of a compound pistil, 122. 
Capsular, relating to, or like a capsule. 
Capture of insects, 154. 
Carina, a keel; the two anterior petals of a papilionaceous flower, 92. 
Carinate, keeled, furnished with a sharp ridge or projection on the lower side. 
Cariopsis, or Caryopsis, the one-seeded fruit or grain of Grasses, 121. 
Carneous, flesh-colored; pale red. Carnose, fleshy in texture. 
Carpel, or Carpidium, a simple pistil or a pistil-leaf, 106. 
Carpellary, pertaining to a carpel. 
Carpology, that department of botany which relates to fruits. 
Carpophore, the stalk or support of a pistil extending between its carpels, 113. 
Carpos, Greek for fruit. 
Cartilaginous, or Cartilagineous, firm and tough in texture, like cartilage 
Caruncle, an excrescence at the scar of some seeds, 126. 
Corunculate, furnished with a caruncle. 
Caryophyllaceous, pink-like: applied toa corolla of 5 long-clawed petals. 
Cassideous, helmet-shaped. 
Cassus, empty and sterile. 
Catenate, or Catenulate, end to end a. in a chain. 
Catkin, see Ament, 75. 
Caudate, tailed, or tail-pointed. 
Caudez, a sort of trunk, such as that of Pa'ms; an upright rootstock, 39, 44 
Caudicle, the stalk of a pollen-mass, &c,. 
Caulescent, having an obvious stem, 36. 
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Caulicle, a little stem, or rudimentary stem (of a seedling), 11, 127. 
Cauline, of or belonging to a stem, 36. Caulis, Latin name of stem. 
Caulocarpic, equivalent to perennial. 
Caulome, the cauline parts of a plant. 
Celi (diminutive, Cellule), the cavity of an anther, ovary, &c.; one of the anatomi- 

cal elements, 131. 
Cellular Cryptogams, 162. Cellular tissue, 181. 
Cellulose, 181. Cell-wails, 180. 
Centrifugal (inflorescence), produced or expanding in succession from the centre 

outwards, 77. 
Centripetal, the opposite of centrifugal, 74. 
Cephala, Greek for head. In compounds, Monocephalous, with one head, Dicro- 

cephalous, small-headed, &c. 
Cereal, belonging to corn, or corn-plants. 
Cernuous, nodding; the summit more or less inclining. 
Cheta, Greek for bristle. 
Chaff, small membranous scales or bracts on the receptacle of Composite; the 

glumes, &c., of grasses. 
Chaffy, furnished with chaff, or of the texture of chaff. 
Chalaza, that part of the ovule where all the parts grow together, 110, 126. 
Channelled, hollowed out like a gutter; same as canaliculate. 
Character, a phrase expressing the essential marks of a species, genus, &c., 181 
Chartaceous, of the texture of paper or parchment. 
Chloros, Greek for green, whence Chloranthous, green-flowered; Chlorocarpous. 

green-fruited, &c. 
Chlorophyll, leaf green, 186. 
Chlorosis, a condition in which naturally colored parts turn green. 
Choripetalous, same as polypetalous. 
Chorisis, separation of the normally united parts, or where two or more parts take 

the place of one. 
Chromule, coloring matter in plants, especially when not green, or when liquid. 
Chrysos, Greek for golden yellow, whence Chrysanthous, yellow-flowered, &c. 
Cicatriz, the scar left by the fall of a leaf or other organ. 
Ciliate, beset on the margin with a fringe of cilia, i. e. of hairs or bristles, like the 

eyelashes fringing the eyelids, whence the name. 
Cinereous, or Cineraceous, ash-grayish; of the color of ashes. 
Circinate, rolled inwards from the top, 72. 
Circumseissile, or Circumcissile, divided by a circular line round the sides, as the 

pods of Purslane, Plantain, &c., 124. 
Circumscription, general outline. 
Cirrhiferous, or Cirrhose, furnished with a tendril (Latin, Cirrhus); as the Grape 

vine. Cirrhose also means resembling or coiling like tendrils, as the leafs 

stalks of Virgin’s-bower. More properly Cirrus and Cirrose. 
Citreous, lemon-yellow. 
Clados, Greek for branch. Cladophylla, 64. 
Class, 178, 183. 
Classification, 175, 183. 
Clathrate, latticed ; same as cancellate. 
Clavate, club-shaped; slender below and thickened upwards. 

Clavellate, diminutive of clavate. : 

Claviculate, having Clavicule, or little tendrils or hooks. 

Claw, the narrow or stalk-like base of some petals, as of Pinks, 91. 

Cleistogamous (Cleistogamy), fertilized in closed bud, 115. 

Cleft, cut into lobes, 55. 
Close fertilization, 115. 

Climbing, rising by clinging to other objects, 39, 151. 

Club-shaped, see clavate. ' 

Clustered, leaves, flowers, &c., aggregated or collected into a bunch, 
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Clypeate, buckler-shaped. 
Coadunate, same as connate, i. e. united. 
Coalescent, growing together. Coalescence, 88. 
Coarctate, contracted or brought close together. 
Coated, having an integument, or covered in layers. Coated bulb, 46. 
Cobwebby, same as arachnoid; bearing hairs like cobwebs or gossamer. 
Coccineous, scarlet-red. 
Coccus (plural cocci), anciently a berry; now mostly used to denote the separable 

carpels or nutlets of a dry fruit. 

Cochleariform, spoon-shaped. 
Cochleate, coiled or shaped like a snail-shell. 
Celospermous, applied to those fruits of Umbelliferee which have the seed hollowed 

on the inner face, by incurving of top and bottom; as in Coriander. 
Coherent, usually the same as connate. 
Cohort, name sometimes used for groups between order and class, 178. 
Coleorhiza, a root-sheath. 
Collateral, side by side. 
Collective fruits, 118. 

Collum or Collar, the neck or junction of stem and root. 
Colored, parts of a plant which are other-colored than green. 
Columella, the axis to which the carpels of a compound pistil are often attached, 

as in Geranium (112), or which is left when a pod opens, as in Azalea. 
Column, the united stamens, as in Mallow, or the stamens and pistils united inte 

one body, as in the Orchis family. 
Columnar, shaped like a column or pillar. 
Coma, a tuft of any sort (literally, a head of hair), 125. 
Comose, tufted; bearing a tuft of hairs, as the seeds of Milkweed, 126. 
Commissure, the line of junction of two carpels, as in the fruit of Umbellifere. 
Complanate, flattened. 
Compound leaf, 54,57. Compound pistil, 107. Compound umbel, 75, &e. 
Complete (flower), 81. 
Complicate, folded upon itself. 
Compressed, flattened on opposite, sides. 
Conceptacle, 168. 
Concinnous, neat. 
Concolor, all of one color. 
Conchiform, shell- or half-shell- shaped. 
Conduplicate, folded upon itself lengthwise, 71. 
Cone, the fruit of the Pine family,124. Coniferous, cone-bearing. 
Confertus, much crowded. 
Conferruminate, stuck together, as the cotyledons in a horse-chestnut 
Confluent, blended together; or the same as coherent. 
Conformed, similar to another thing it is associated with or compared to; or closely 

fitted to it, as the skin to the kernel of a seed. 
Congested, Conglomerate, crowded together. 
Conglomerate, crowded into a glomerule. 
Conjugate, coupled; in single pairs. Conjugation, 170. 
Connate, united or grown together from the first formation, 96. 
Connate-perfoliate, when a pair of leaves are connate round a stem, 60. 
Connective, Connectivum, the part of the anther connecting ite two cells, 101. 
Connivent, converging, or brought close together. 
Consolidation (floral), 94. 
Consolidated forms of vegetation, 47, 
Contents of cells, 136. 
Continuous, the reverse of interrupted or articulated. 
Contorted, twisted together. Contorted estivation, same as convolute, 97, 
Contortuplicate, twisted back upon itself. 

Contracted, either narrowed or shortened. 
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Contrary, turned in opposite direction to the ordinary. 
Convolute, rolled up lengthwise, as the leaves of the Plum in vernation, 72. In 

estivation, same as contorted, 97. 

Cordate, heart-shaped, 53. 
Cortaceous, resembling leather in texture.. 
Corky, of the texture of cork. Corky layer of bark, 141. 

Corm, a solid bulb, like that of Crocus, 45. as 
Corneous, of the consistence or appearance of horn. 
Corniculate, furnished with a smal] horn or spur. 
Cornute, horned; bearing a horn-like projection or appendage. 
Corolla, the leaves of the flower within the calyx, 14, 79. 
Corollaceous, Coroliine, like or belonging to a corolla. 
Corona, a coronet or crown; an appendage at the top of the claw of some petals, 91. 
Coronate, crowned; furnished with a crown. 
Cortez, bark. Cortical, belonging to the bark (cortex). 
Corticate, coated with bark or bark-like covering. 
Corymb, a flat or convex indeterminate flower-cluster, 74. 
Corymbiferous, bearing corymbs. 
Corymbose, in corymbs, approaching the form of a corymb, or branched in that way. 
Costa, a rib; the midrib of a leaf, &c. Costate, ribbed. 
Cotyleduns, the proper leaves of the embryo, 11, 127. 
Crateriform, goblet-shaped or deep saucer-shaped. 
Creeping (stems), growing flat on or beneath the ground and rooting, 39. 
Cremocarp, a half-fruit, or one of the two carpels of Umbelliferz, 121. 
Crenate, or Crenelled, the edge scalloped into rounded teeth, 55. 
Crenulate, minutely or slightly crenate. 
Crested, or Cristate, bearing any elevated appendage like a crest. 
Cretaceous, chalky or chalk-like. 
Cribrose, or cribriform, pierced like a sieve with emall apertures. 
Crinite, bearing long hairs. 
Crispate, curled or crispy. 
Croceous, saffron-color, deep reddish-yellow. 
Cross-breeds, the progeny of interbred varieties, 176. 
Cross fertilization, 115. 
Crown, see corona. Crowned, see coronnte. 

Cruciate, or Cruciform, cross-shaped. Cruciform Corolla, 86. 

Crustaceous, hard and brittle in texture; crust-like. 

Cryptogamous Plants, Cryptogams, 10, 156. 

Cryptos, concealed, as Cryptopetalous, with concealed petals, &c. 

Crystals in plants, 187. 
Cucullate, hooded, or hood-shaped, rolled up like a cornet of paper, or a hood 

(cucullus), as the spathe of Indian Turnip, 75. 

Culm, a straw; the stem of Grasses and Sedges, 89. 

Cultrate, shaped like a trowel or broad knife. 

Cuneate, Cuneiform, wedge-shaped, 53. 

Cup-shaped, same as cyathiform or near it. 

Cupule, a little cup; the cup to the acorn of the Oak, 122 

Cupular, or Cupulate, provided with a cupule. 
Cupuliferous, cupule-bearing. 
Curviveined, with curved ribs or veins. 

Curviserial, in oblique or spiral ranks. 

Cushion, the enlargement. at the insertion or base of a petiole. 

Cuspidate, tipped with a sharp and stiff point or cusp, 54. inne 

Cut, same as incised, or applied generally to any sharp and deep division, 55. 

Cuticle, the skin of plants, or more strictly its external pellicle. 

Cyaneous, bright blue. j ; 

Cyathiform, in the shape of a cup, or particularly of a wine-glass. 

Cycle, one complete turn of a spire, or a circle, 70. 
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Cyclical, rolled up circularly, or coiledinto a complete circle. 
Cyclosis, circulation in closed cells, 149. 
Cylindraceous, approaching to the Cylindrical form, terete and not tapering. 
Cymbeform, or Cymbiform, same as boat-shaped. 
Cyme, a cluster of centrifugal inflorescence, 77. 
Cymose, furnished with cymes, or like.a cyme. 
Cymule, a partial or diminutive cyme, 77. 

Deca- (in words of Greek derivation), ten; as 

Decagynous, with 10 pistils or styles, Decamerous, of 10 parts, Decandrous, witb 
10 stamens, &c. 

Deciduous, falling off, or subject to fall; said of leaves which fall in autumn, and 
of a calyx and corolla which fall before the fruit forms. 

Declinate, declined, turned to one side, or downwards. 
Decompound, several times compounded or divided, 59. 
Decumbent, reclined on the ground, the summit tending to rise, 39. 
Decurrent (leaves), prolonged on the stem beneath the insertion, as in Thistles. 
Decusstte, arranged in pairs which successively cross each other, 71. 
Deduplication, same as chorisis. 
Definite, when of a uniform number, and not above twelve or so. 
Definite Inflorescence, 72. 
Deflexed, bent downwards. 
Deflorate, past the flawering state, as an anther after it has discharged its pollen. 
Dehiscence, the regular splitting open of capsule or anther, 103, 119. 
Dehiscent, opening by regular dehiscence, 119, 123. : 
Deliquescent, branching off so that the stem is lost in the branches, 32. 
Deltoid, of a triangular shape, like the Greek capital a. 
Demersed, growing below the surface of water. 
Dendroid, Dendritic, tree-like in form or appearance. 
Dendron, Greek for tree. 
Deni, ten together. 
Dens, Latin for tooth. 
Dentate, toothed, 55. Denticulate, furnished with denticulations, or little teeth. 
Depauperate, impoverished or starved, and so below the natural size. 
Depressed, flattened or as if pressed down from above. 
Derma, Greek for skin. 
Descending, tending gradually downwards. Descending azis, the root. 
Desmos, Greek for things connected or bound together. 
Determinate Inflorescence, 72. 
Dezxtrorse, turned to the right hand. 
Di- Dis (in Greek compounds). two, as 
Diadelphous (stamens), united by their filaments in two sets, 99. 
Diagnosis, a short distinguishing character or descriptive phrase. 
Dialypetalous, same as polypetalous. 
Diandrous, having two stamens, &c. 
Diaphanous, transparent or translucent. 
Dicarpellary, of two carpels. 
Dichlamydeous (flower), having both calyx and corolla. 
Dichog , Dichogamy, 116 
Dichotomous, two-forked. 
Diclinous, having the stamens in one flower, the pistils in another, 85. 
Dicoccous (fruit), splitting into two cocci or closed carpels. 
Dicotyls, 23. 
ao a (embryo), having a pair of cotyledons, 23. Dicotyledonous Plants, 23 

Didymous, twin. 

Didynamous (stamens), having four stamens in two pairs, 100. 
Diffuse, spreading widely and irregularly. 
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Digitate (fingered), where the leaflets of a compound leaf are all borne on the apex 
of the petiole, 58. 

Digynous (flower), having two pistils or styles, 105. 
Dimerous, made up cf two parts, or its organs in twos. 
Dimidiate, halved; as where a leaf or leaflet has only one side developed. 
Dimorphism, 117. Dimorphous, Dimorphic, of two forms, 117. 
Diecious, or Divicous, with stamens and pistils on different plants, 85. 
Dipetalous, of two petals. Diphyllous, two-leaved. Dipterous, two-winged. 
Diplo-, Greek for double, as Diplostemonous, with two seta of stamens. 
Discifurm or Disk-shaped, flat and circular, like a disk or quoit. 
Discoidal, or Discoid, belonging to or like a disk. 
Discolor, of two different colors or hues. 
Discrete, separate, opposite of concrete. 
Disepalous, of two sepals. 
Disk, the face of any flat body; the central part of a head of flowers, like the Sun- 

flower, or Coreopsis, as opposed to the ray or margin; a fleshy expansion of the 
receptacle of a flower, 113. 

Disk-flowers, those of the disk in Composite. 
Dissected, cut deeply into many lobes or divisions. 
Dissepiments, the partitions of a compound ovary or a fruit, 108. 
Dissilient, bursting in pieces. 
Distichous, two-ranked. 
Distinct, uncombined with each other, 95. 
Dithecous, of two thece or anther-cells. 
Divaricate, straddling; very widely divergent. 
Divided (leaves, &c.), cut into divisions down to the base or midrib, 55. 

Dodeca, Greek for twelve; as Dodecagynous, with twelve pietils or styles, Dode- 
candrous, with twelve stamens. 

Dodrans, span-long. 
Dolabriform, axe-shaped. 
Dorsal, pertaining to the back (dorsum) of an organ. Dorsal Suture, 106. 
Dotted Ducts, 148. 

Double Flowers, where the petals are multiplied unduly, 79. 
Downy, clothed with a coat of soft and short hairs. 
Drupaceous, like or pertaining to a drupe. 
Drupe, a stone-fruit, 120. Drupelet or Drupel, a little drupe. 
Ducts, the so-called vessels of plants, 184. 
Dumose, bushy, or relating to bushes. 
Duramen, the heart-wood, 142. 
Dwarf, remarkably low in stature. 

E-, as a prefix of Latin compound words, means destitute of; as ecostate, without » 
rib or midrib; exalbuminous, without albumen, &c. 

Eared, see auriculate, 53. 
Ebracteate, destitute of bracts. bracteolate, destitute of bractlets. 
Eburneous, ivory-white. 
Echinate, armed with prickles (like a hedgehog). Echinwlate, a diminutive of it. 
Edentate, toothless. 
Fffete, past bearing, &c.; said of anthers which have discharged their pollen. 
Effuse, very loosely branched and spreading. 
Eglandulose, destitute of glands. : 
Elaters, threads mixed with the spores of Liverworts, 165. 
Ellipsoidal, approaching an elliptical figure. 
Elliptical, oval or oblong, with the ends regularly rounded, 52. 
Emarginate, notched at the summit, 54. 
Embryo, the rudimentary plantlet in a seed, 11, 127. 
Embryonal, belonging or relating to the embryo. 
Embryo-sac, 117. 
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Emersed, raised out of water. 
Endecagynous, with eleven pistils or styles. Endecandrous, with eleven stamens. 

Endemic, peculiar to the country geographically. 
Endocarp, the inner layer of a pericarp or fruit, 120. 
Endochrome, the coloring matter of Alge and the like. 
Endogenous Stems, 138. Lndogenous plants, an old name for monocotyledons. 

Endopleura, inner seed-coat. 
Endorhizal, radicle or root sheathed in germination. 
Endosperm, the albumen of a seed, 21. 
Endostome, the orifice in the inner coat of an ovule. 
Ennea-, nine. Enneagynous, with nine petals or styles. Enneandrous, nine-stamened. 
Ensate, Ensiform, sword-shaped. 
Entire, the margins not at all toothed, notched, or divided, but even, 55. 
Entomophilous, said of flowers frequented and fertilized by insects, 113. 
Ephemeral, lasting for a day or less, as the corolla of Purslane, &c. 
£pi-, Greek for upon. 
Epicalyx, such an involucel as that of Malvacez. 
Epicarp, the outermost layer of a fruit, 120. 
Epidermal, relating to the Epidermis, or skin of a plant, 50, 141, 143. 
Epigeous, growing on the earth, or close to the ground. 
Epigynous, upon the ovary, 95, 99. 
Epipetalous, borne on the petals or the corolla, 99. 
Epiphyllous, borne on a leaf. 
Epiphyte, a plant growing on another plant, but not nourished by it, 36. 
Epiphytic or Epiphytal, relating to Epiphytes. 
Epipterous, winged at top. 
Episperm, the skin or coat of a seed, especially the outer coat. 
Equal, alike in number or length. 
Equally pinnate, same as abruptly pinnate, 57. 
Equitant (riding straddle), 60. 
Erion, Greek for wool. Erianthous, woolly-flowered. Eriophorous, wool-bearing, &c 
Erose, eroded, as if gnawed. 
Erostrate, not beaked. 
Erythros, Greek for red. Erythrocarpous, red-fruited, &c. 
Essential Organs of the flower, 80. 
Estivation, see estivation. 
Etiolated, blanched by excluding the light, as the stalks of Celery. 
Eu, Greek prefix, meaning very, or much. 
Evergreen, holding the leaves over winter and until new ones appear, or longer. 
Ex, Latin prefix; privative in place of ‘‘e’’ when next letter isa vowel. So Ea- 

alate, wingless; Exalbuminous (seed), without albumen, 21. 
Excurrent, running out, as when a midrib projects beyond the apex of a leaf, or a 

trunk is continued to the very top of a tree, 32. 
Priguous, puny. 
Fvvilis, lank or meagre. 
Eximius, distinguished for size or beauty. 
£Eco-, in Greek compounds, outward, as in 
Exocarp, outer layer of a pericarp, 120. 
Exogenous, outward growing. Exogenous stems, 189. 
Ezorhizal, radicle in germination not sheathed. 
Ezostome, the orifice in the outer coat of the ovule. 
Explanate, spread or flattened out. 
Exserted, protruding out of, as the stamens out of the corolla. 
Exstipulate, destitute of stipules. 
Extine, outer coat of a pollen-grain. 
Extra-azillary, said of a branch or bud somewhat out of the axil, 31. 
Extrorse, turned outwards; the anther is extrorse when fastened to the filament on 

the side next the pistil, and opening on the outer side, 101. 
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Falcate, scythe-shaped; a flat body curved, its edges parallel. 
False Racemes, 78. 
Family, in botany same as Order, 177. 
Farina, meal or starchy matter, 136. 
Farinaceous, mealy in texture. Farinose, covered with a mealy powder. 
Fasciate, banded; also applied to monstrous stems which grow flat. 
Fascicle, a close cluster, 77. 
Fascicled, Fasciculated, growing in a bundle or tuft, as the leaves of Larch, 68, and 

roots of Peony, 35. 
Fastiginte, close, parallel, and upright, as the branches of Lombardy Poplar. 
Fauz (plural, fauces), the throat of a calyx, corolla, &c., 89. 
Faveolate, Favose, honeycombed; same as alveolate. 
Feather-veined, with veins of a leaf all springing from the sides of a midrib, 51. 
Fecula or Fecula, starch, 136. 
Female flower or plant, one bearing pistils only. 
Fenestrate, pierced with one or more large holes, like windows. 
Ferrugi: , or Ferruginous, resembling iron-rust; red-grayish. 
Fertile, fruit-bearing, or capable of it; also said of anthers producing good pollen. 
Fertilization, the process by which pollen causes the embryo to be formed, 114. 
Fibre (woody), 133. Fibrous, containing much fibre, or composed of fibres. 
Fibrillose, formed of small fibres, or Fibrilla. 
Fibro-vascular bundle or tissue, formed of fibres and vessels. 
Fiddle-shaped, obovate with a deep recess on each side. 
Fidus, Latin suffix for cleft, as Bifid, two-cleft. 
Filament, the stalk of a stamen, 14, 80, 101; also any slender thread-shaped body. 
Filamentose, or Filamentous, bearing or formed of slender threads. 
Filiform, thread-shaped; long, slender, and cylindrical. 
Fimbriate, fringed; furnished with fringes (simbrie). 
Fimbrillate, Fimbrilliferous, bearing small fimbria, i. e. fimbrille. 
Fissiparous, multiplying by division of one body into two. 
Fissus, Latin for split or divided. 
Fistular, or Fistulose, hollow and cylindrical, as the leaves of the Onion. 
Flabelliform, or Flabellate, fan-shaped. 
Flagellate, or Flagelliform, long, narrow, and flexible, like the thong of a whip; or 

like the runners (flagella) of the Strawberry. 
Flavescent, yellowish, or turning yellow. 
Flavus, Latin for yellow. 
Fleshy, composed of firm pulp or flesh. 
Flezxuose, or Flexuous, bending in opposite directions, in a zigzag way. 

Floating, swimming on the surface of water. 

Floccose, composed of or bearing tufts of woolly or long and soft hairs. 

Flora (the goddess of flowers), the plants of a country or district, taken together, or 

a work systematically describing them, 9. 
Floral Envelopes, or Flower-leaves, 79. 
Floret, a diminutive flower, one of a mass or cluster. 
‘Floribund, abundantly floriferous. 
Florula, the flora of a small district. 
Flos, floris, Latin for flower. 
Flosculus, diminutive, same as floret. 

Flower, the whole organs of reproduction of Phanogamous plants, 14, 72. 

Flower-bud, an unopened flower. 
Flowering Plants, 10,156. Flowerless Plants, 10, 156. 
Fly-trap leaves, 65. 
Fluitans, Latin for floating. Fluviatile, belonging to a river or stream. 

Foliaceous, belonging to, or of the texture or nature of, a leaf (foltum). 

Foliate, provided with leaves. Latin prefixes denote the number of leaves, as bifo- 

iiate, trifoliate, &c. Foliose, leafy; abounding in leaves. 

Foliolate, relating, to or-bearing leaflets, (foliola) ; trifoliate, with three leaflets, &c. 
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Folium (plural, folia), Latin for leaf. 
Follicle, a simple pod, opening down the inner suture, 122. 
Follicular, resembling or belonging to a follicle. 
Food of Plants, 144. 
Foot-stalk, either petiole or peduncle, 49. 
Foramen, a hole or orifice, as that of the ovule, 110. 
Forami: , Foraminulose, pierced with holes. 

Forked, branched in two or three or more. 
Fornicate, bearing fornices. 
Forniz, little arched scales in the throat of some corollas, as of Comfrey. 
Foveate, deeply pitted. Foveolate, diminutive of foveate. 
Free, not united with any other parts of a different sort, 95. 
Fringed, the margin beset with slender appendages, bristles, &c. 
Frond, what answers to leaves in Ferns, &c., 157; or to the stem and leaves fused 

into one, as in Liverwort, 
Frondescence, the bursting into leaf. 
Frondose, froud-bearing; like a frond, or sometimes used for leafy. 
Fructification, the state or result of fruiting. 
Fructus, Latin for fruit. 
Fruit, the matured ovary and all it contains or is connected with, 117. 
Fruit-dots in Ferns; see Sorus. ; 

Frustulose, consisting of a chain of similar pieces, or Frustules. 
Frutescent, somewhat shrubby; becoming a shrub (Fvutex), 39. 
Fruticulose, like a small shrub, or Fruticulus. SF ruticose, shrubby, 39. 
Fugacious, soon falling off or perishing. 
Fulcrate, having accessory organs or fulcra, i. e. props. 
Fulvous, tawny; dull yellow with gray. 
Fungus, Fungi, 172. 
Funicle, Funiculus, the stalk of a seed or ovule, 110. 
Funnelform, or funnel-shaped, expanding gradually upwards into an open mouth, 

like a funnel or tunnel, 90. 

Furcate, forked. 
Furfuraceous, covered with bran-like fine scurf. 
Furrowed, marked by longitudinal channels or grooves. 
Fuscous, deep gray-brown. 
Fusiform, spindle-shaped, 36. 

Galbalus, the fleshy or at length woody cone of Juniper and Cypress. 
Galea, a helmet-shaped body, as the upper sepal of the Monkshood, 87. 
Galeate, shaped like a helmet. 
Gamopetalous, of united petals, 89. 

Gamophylious, formed of united leaves. Gamosepalous, formed of united sepals, 89, 
Geminate, twin; in pairs. 
Gemma, Latin for a bud. 
Gemmation, the state of budding; budding growth. 
Gemmule, a small bud; the plumule, 6. 
Genera, plural of genus. 

Geniculate, bent abruptly, like a knee (genu), as many stems. 
Generic Names, 179. 
Genus, a kind of a rank above species, 177. 
Germ, a growing point; a young bud; sometimes the same as embryo, 127. 
Germen, the old name for ovary. 
Germination, the development of a plantlet from the seed, 12. 
Gerontogeous, inhabiting the Old World. 
Gibbous, more tumid at one place or on one side than the other 
Gilvous, dirty reddish-yellow. 
Glabrate, becoming glabrous with age, or almost glabrous. 
Glabrous, smooth, in the sense of having no hairs, bristles, or other pubescence. 
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Gladiate, sword-shaped, as the leaves of Iris. 
Glands, small cellular organs which secrete oily or aromatic or other products; they 

are sometimes sunk in the leaves or rind, as in the Orange, Prickly Ash, &c.; 
sometimes on the surface as small projections; sometimes raised on hairs or 

bristles (glandular hairs, ¢c.), as in the Sweetbrier and Sundew. The name is 

also given to any small swellings, &c., whether they secrete anything or not; so 
that the word is loosely used. 

Glandular, Glandulose, furnished with glands, or gland-like. 
Glans (Gland), the acorn or mast of Oak and similar fruits. 
Glareose, growing in gravel. 
Glaucescent, slightly glaucous, or bluish-gray. 
Glaucous, covered with a bloom, viz. with a fine white powder of wax that rubs off, 

like that on a fresh plum, or a cabbage-leaf. 
Globose, spherical in form, or nearly so. Globular, nearly globose. 
Glochidiate, or Glochideous, (bristles) barbed; tipped with barbs, or with a double 

hooked point. 
Glomerate, closely aggregated into a dense cluster. 
Glomerule, a dense head-like cluster, 77. 
Glussology, the department of botany in which technical terms are explained. 
Glumaceous, glume-like, or glume-bearing. 
Glume ; Glumes are the husks or floral coverings of Grasses, or, particularly, the 

outer husks or bracts of each spikelet. 
Glumeiles, the inner husks of Grasses. 
Gonophore, a stipe below stamens, 113. 
Gossypine, cottony, flocculent. 
Gracilis, Latin for slender. 
Grain, see Caryopsis, 121. 
Gramineous, grass-like. 
Granular, composed of grains. Granule, a small grain. 
Gr lent, heavy-scented 
Grisevus, gray or bluish-gray. 
Growth, 129. 
Grumous, or Grumose, formed of coarse clustered grains. 
Guttate, spotted, as if by drops of something colored. 
Gymmnos, Greek for naked, as 
Gymnocarpous, naked-fruited. Gy spermous, naked-seeded, 109. 
Gymmospermous gynecium, 109. 
Gymnosperme, or Gymnospermous Plants, 183. 
Gynandrous, with stamens borne on, i.e. united with, the pistil, 99. 
Gynecium, a name for the pistils of a flower taken altogether, 105. 
Gynobase, a depressed receptacle or support of the pistil or carpels, 114. 
Gynophore, a stalk raising a pistil above the stamens, 113. 
Gynostegium, a sheath around pistils, of whatever nature. 
Gynostemium, name of the column in Orchids, &c., consisting of style and stigma 

with stamens combined. 
Gyrate, coiled or moving circularly. 
Gyrose, strongly bent to and fro. 

Habit, the general aspect of a plant, or its mode of growth. 
Habitat, the situation or country in which a plant grows in a wild state. 
Hairs, hair-like growths on the surface of plants. 
Hairy, beset with hairs, especially longish ones. 
Halberd-shaped, see hastate, 53. 
Halved, when appearing as if one half of the body were cut away. 
Hamate,,or Hamose, hooked; the end of a slender body bent round. 

Hamulose, bearing a small hook; a diminutive of the last. 

Hapilo-, in Greek compounds, single; as Haplostemonous, having only one series of 

stamens. 

’ 
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Hastate, or Hastile, shaped like a halberd; furnished with a spreading lobe on each 
side at the base, 53. 

Head, capitulum, a form of inflorescence. 74. 
Heart-shaped, of the shape of a heart as painted on cards, 53. 
Heart-wood, the older or matured wood of exogenous trees, 142. 
Helicoid, coiled like a helix or snail-shell, 77. 
Helmet, the upper sepal of Monkshood is so called. 
Helvolous, grayish-yellow. 
Hemi- in compounds from the Greek, half; e. g Hemispherical, &c. 
Hemicarp, half-fruit, one carpel of an Umbelliferous plant, 121. 
Hemitropous (ovule or seed), nearly same as amphitropous, 123. 
Hepta- (in words of Greek origin), seven; as Heptagynous, with seven pistils or 

styles. Heptumerous, its parts in sevens. Heptandrous, having seven stamens 
Herb, plant not woody, at least above ground. 
Herbaceous, of the texture of an herb; not woody, 39. 
Herbarium, the botanist’s arranged collection of dried plants, 186. 
Herborization, 184. 
Hermaphrodite (flower), having stamens and pistils in the same blossom, 81. 
Hesperidium, orange-fruit, a hard-rinded berry. 
Hetero-, in Greek compounds, means of two or more sorts, as 
Heterocarpous, bearing fruit of two kinds or shapes. 
Heterogamous, bearing two or more sorts of flowers in one cluster. 
Heterogony, Heterogone, or Heterog s, with st and pistil reciprocally of 

two sorts, 116. Heterostyled is same. 
Heteromorphous, of two or more shapes. 
Heterophyllous, with two sorts of leaves. 
Heterotropous (ovule), the same as amphitropous, 123. 
Hexa- (in Greek compounds), six; as Hexagonal, six-angled. Hexagynous, with 

six pistils or styles. Hexamerous, its parts in sixes. Hexandrous, with six 
stamens. Hexapterous, six-winged 

Hibernaculum, a winter bud. 
Hiemal, relating to winter. 
Hilar, belonging to the hilum. 
Hilum, the scar of the seed; its place of attachment, 110, 126. 
Hippocrepiform, horseshoe-shaped. 
Hirsute, clothed with stiffish or beard-like hairs. 

Hirtellous, minutely hirsute. 
Hispid, bristiy, beset with stiff hairs. Hispidulous, diminutive of hispid. 
Histology, 9. 
Hoary, grayish-white; see canescent, &c. 
Holosericeous, all over sericeous or silky. 
Homo-, in Greek compounds, all alike or of one sort. 
Homodromous, running in one directicn. 
Homogamous, a head or cluster with flowers all of one kind, 
Homogeneous, uniform in nature; all of one kind. 
Homogone, or Homogonous, counterpart of Heterogone or Homostyled. 
Homologous, of same type; thus petals and sepals are the homologues of leaves. 
Homomaillous (leaves, &c.), originating all round an axis, but all bent or curved 

to one side. 
Homorphous, all of one shape. 
Homotropous (embryo), curved with the seed; curved only one way. 
Hood, same as helmet or galea. Hooded, hood-shaped; see cucullate. 
Hooked, same as hamate. 
Horn, a spur or some similar appendage. Horny, of the texture of horn. 
Hortensis, pertaining to the garden. 
Hortus Siccus, an herbarium, or collection of dried plants, 201. 
Humtfuse, Humistrate, spread over the surface of the ground. 
Humilis, low in stature. 
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Ayaline, transparent, or partly so. 
Hybrid, a cross-breed between two allied species, 176. 
Hydrophytes, water-plants. 
Hyemal, see hiemal. 
Hymenium of a Mushroom, 172. 
Hypanthium, a hollow flower-receptacle, such as that of Rose. 
Hypo-, Greek prefix for under, or underneath. 
Hypocotyle, or Hypocotyl, part of stem below the cotyledons, 11. 
Hypocrateriform, properly Hypocraterimorphous, salver-shaped. 
Hypogean, or Hypogeous, produced under ground, 19. 
Hypogynous, inserted under the pistil, 95, 99. 
Hysteranthous, with the blossoms developed earlier than the leaves. 

Icosandrous, having 20 (or 12 or more) stamens inserted on the calyx. 
Imberbis, Latin for beardless. 
Imbricate, Imbricated, Imbricative, overlapping one another, like tiles or shingles 

on a roof, as the bud-scales of Horse-chestnut and Hickory, 27. In zstivation, 
where some leaves of the calyx or corolla are overlapped on both sides by 
others, 98. 

immarginate, destitute of a rim or border. 
Immersed, growing wholly under water. 
Impari-pinnate, pinnate with a single leaflet at the apex, 57. 
Imperfect flowers, wanting either stamens or pistils, 85. 
Inequilateral, unequal-sided, as the leaf of a Begonia. 
Inane, empty, said of an anther which produces no pollen, &e. 
Jnappendiculate, not appendaged. 
Incanous, Incanescent, hoary with soft white pubescence. 
Incarnate, flesh-colored. 
incised, cut rather deeply and irregularly, 58. 
Included, enclosed; when the part in question does not project beyond another. 
Incomplete Flower, wanting calyx or corolla, 86. 
Incrassated, thickened. 
Incubous, with tip of one leaf lying flat over the base of the next above. 
Incumbent, leaning or resting upon; the cotyledons are incumbent when the back of 

one of them lies against the radicle, 128; the anthers are incumbent when 
turned or looking inwards. 

Incurved, gradually curving inwards. 
Indefinite, not uniform in number, or too numerous to mention (over 12). 
Indefinite or Indeterminate Inflorescence, 72. 
Indehiscent, not splitting open; i. e. not dehiscent, 119. 
Indigenous, native to the country. 
Individuals, 175. 
indumentum, any hairy coating or pubescence. 
Induplicate, with the edges turned inwards, 97. 

Induviate, clothed with old and withered parts or inducia. 
Indusium, the shield or covering of a fruit-dot of a Fern, 159. 
Inermis, Latin for unarmed, not prickly. 
Inferior, growing below some other organ, 96. 

Infertile, not producing seed, or pollen, as the case may be. 

Inflated, turgid and bladdery. 
Inflexed, bent inwards. 
Inflorescence, the arrangement of flowers on the stem, 72. 

Infra-azillary, situated beneath the axil. 
Infundibuliform or Infundibular, funnel-shaped, 90. 

Innate (anther), attached by its base to the very apex of the filament, 101. 

Innovation, a young shoot, or new growth.” zZ 

Insertion, the place or the mode of attachment of an organ to its support, 95, 99. 

Integer, entire, not lobed. Integerrimus, quite entire, not serrate. 

14 
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Intercellular Passages or Spaces, 131, 148. 
Interfoliaceous, between the leaves of a pair or whorl. 
Internode, the part of a stem between two nodes, 13. 
Interpetiolar, between petioles. 
Interruptedly pinnate, pinnate with small leaflets intermixed with larger. 
Intine, inner coat of a pollen grain. 
Intrafoliaceous (stipules, &c.), placed between the leaf or petiole and the stem. 
Introrse, turned or facing inwards; i. v. towards the axis of the flower, 101. 
Intruse, as it were pushed inwards. 
Inversed or Inverted, where the apex is in the direction opposite to that of the organ 

it is compared with. 
Involucel, a partial or small involucre, 76. 
Involucellate, furnished with an involucel. Involucrate, furnished with an involucre. 
Involucre, a whorl or set of bracts around a flower, umbel, or head, &c., 74, 75. 
Involute, in vernation, 72; rolled inwards from the edges, 97. 
Irregular Flowers, 86, 91. 
Jsos, Greek for equal in number. Jsomerous, the same number in the successive cir- 

cles or sets. sostemonous, the stamens equal in number to the sepals or petals. 

Jointed, separate or separable at one or more places into pieces, 64, &c. 
Jugum (plural Juga), Latin for a pair, as of leaflets, —thus Unijugate, of a single 

pair; Bijugate, of two pairs, &e. 
Julaceus, like a catkin or Julus, 

Keel, a projecting ridge on a surface, like the keel of a boat; the two anterior 
petals of a papilionaceous corolla, 92. 

Keeled, furnished with a keel or sharp longitudinal ridge. 
Kermesine, Carmine-red. 
Kernel of the ovule and seed, 110. 
Key, or Key-fruit, a Samara, 122. 
Kidney-shaped, resembling the outline of a kidney, 53. 

Labellum, the odd petal in the Orchis Family. 
Labiate, same as bilabiate or two-lipped, 92. 
Labiatiflorous, having flowers with bilabiate corolla. 
Labium (plural, Labia), Latin for lip. 
Lacerate, with margin appearing as if torn. 
Laciniate, slashed; cut into deep narrow lobes or Lacinie. 

Lactescent, producing milky juice, as does the Milkweed, &c. 
Lacteus, Latin for milk-white. 
Lacunose, full of holes or gaps. 
Lacustrine, belonging to lakes. 
Levigate, smooth as if polished. Latin, Levis, smooth, as opposed to rough. 
Lageniform, gourd-shaped. 
Lagopous, Latin, hare-footed; densely clothed with long soft hairs. 
Lamellar or Lamellate, consisting of flat plates, Lamelle. 
Lamina, a plate or blade, the blade of a leaf, &c., 49. 
Lanate, Lanose, woolly; clothed with long and soft entangled hairs. 
Lanceolate, lance-shaped, 52. 
Lanuginous, cottony or woolly. 
Latent buds, concealed or undeveloped buds, 80, 
Lateral, belonging to the side. 
Latex, the milky juice, &., of plants, 135. 
Laz (Lazus), loose in texture, or sparse; the opposite of crowded. 
Leaf, 49. Leaf-buds, 31. 
Leaflet, one of the divisions or blades of a compound leaf, 57. 
Leaf-like, same as foliaceous. 
Leathery, of about the consistence of leather; coriaceous. 



GLOSSARY AND INDEX. 211 

Legume, a simple pod which dehisces in two pieces, like that of the Pea, 122, 
Leguminous, belonging to legumes, or to the Leguminous Family. 
Lenticular, lens-shaped ; i. e. flattish and convex on both sides 
Lappaceous, bur-like. 
Lasio, Greek for woolly or hairy, as Lasianthus, woolly-flowered. 
Lateritious, brick-colored. 
Laticiferous, containing latex, 138. 
Latus, Latin for broad; as Latifulius, broad-leaved. 
Leaf-scar, Leaf stalk, petiole. 
Lenticels, lenticular dots on young bark. 
Lentiginose, as if freckled. 
Lepal, a made-up word for a staminode. 
Lepis, Greek for a scale, whence Lepidote, leprous; covered with scurfy scales. 
Leptos, Greek for slender; so Leptophyllous, slender-leaved. 
Leukos, Greek for white; whence Leucanthous, white-flowered, &c. 
Liber, the inner bark of Exogenous stems, 140. 
Lid, see operculum. 
Ligneous, or Lignose, woody in texture. 
Ligulate, furnished with a ligule, 93. 
Ligule, Ligula, the strap-shaped corolla in many Composite, 93; the membranous 

appendage at the summit of the leaf-sheaths of most Grasses, 57. 
Lim’, the border of a corolla, &c., 89. 
Limbate, bordered (Latin, Limbus, a border). 
Line, the twelfth of an inch; or French lines, the tenth. 
Linear, narrow and flat, the margins parallel, 52. 
Lineate, marked with parallel lines. Lineolate, marked with minute lines. 
Lingulate, Linguiform, tongue-shaped. 
Lip, the principal lobes of a bilabiate corolla or calyx, 92. 
Litoral or Littoral, belonging to the shore. 
Liwvid, pale lead-colored. 
Lobe, any projection or division (especially a rounded one) of a leaf, &c. 
Lobed or Lobate, cut into lobes, 55, 56; Lobulate, into small Jobes. 
Locellate, having Locelli, i. e. compartments in a cell: thus an anther-cell is often 

bilocellate. 
Loculament, same as loculus. 
Locular, relating to the cell or compartment (Loculus) of an ovary, &c. 
Loculicidal (dehiscence), splitting down through the back of each cell, 123. 
Locusta, a name for the spikelet of Grasses. 
Lodicule, one of the scales answering to perianth-leaves in Grass-flowers. 
Loment, a pod which separates transversely into joints, 122. 
Lomentaceous, pertaining to or resembling a loment. 
Lorate, thong-shaped. 
Lunate, crescent-shaped. Lunulate, diminutive of lunate. 
Lupuline, like hops. 
Jusus, Latin for a sport or abnormal variation. 
Luteolus, yellowish; diminutive of 
Luteus, Latin for yellow. Lutescent, verging to yellow. 
Lyrate, lyre-shaped; a pinnatifid leaf of an obovate or spatulate outline, the end-- 

lobe large and roundish, and the lower lobes small, as in fig. 149, 

Macros, Greek for long, sometimes also used for large; thus Afacrophyllous, long 
or large-leaved, &c. 

Macrospore, the large kind of spore, when there are two kinds, 160, 161. 
Maculate, spotted or blotched. 2 
Male (flowers or plants), having stamens but no pistil. 
Mammose, breast-shaped. 
Marcescent, withering without falling off. 
Marginal, belonging to margin. 



212 GLOSSARY AND INDEX. 

Marginate, margined with an edge different from the rest. 
Marginicidal dehiscence, 123. 
Maritime, belonging to sea-coasts. 
Marmorate, marbled. 
Mas., Masc., Masculine, male. 
Masked, see personate. 
Mealy, see farinaceous. 
Median, Medial, belonging to the middle. 
Medifixed, attached by the middle. 
Medullary, belonging to, or of the nature of, pith (Medulla); pithy. 
Medullary Rays, the silver-grain of wood, 140, 141. 
Medullary Sheath, a set of ducts just around the pith, 140. 
Metostenonous, having fewer stamens than petals. 
Membranaceous or Membranous, of the texture of membrane; thin and soft. 
Meniscoid, crescent-shaped. 
Mericarp, one carpel of the fruit of an Umbelliferous plant, 121. 
Merismatic, separating into parts by the formation of partitions across. 
Merous, from the Greek for part; used with numeral prefix to denote the number of 

pieces in a set or circle: as Monomerous, of only one, Dimerous, with two, Tri- 
merous, with three parts (sepals, petals, stamens, &c.) in each circle. 

Mesocarp, the middle part of a pericarp, when that is distinguishable into three 
layers, 120. 

Mesophleum, the middle or green bark. 
Micropyle, the closed orifice of the seed, 110, 126. 
Microspore, the smaller kind of spore when there are two kinds, 161. 
Midrib, the middle or main rib of a leaf, 50. 
Milk-vessels, 138. 
Miniate, vermilion-colored. 
Mitriform, mitre-shaped: in the form of a peaked cap, or one cleft at the top. 
Moniliform, necklace-shaped; a cylindrical body contracted at intervals. 
Monocarpic (duration), flowering and seeding but once, 38. 
Monochlamydeous, having only one floral envelope. 
Monocotyledonous (embryo), with only one cotyledon, 24. 
Monocotyledonous Plants, 24. Monocotyls, 24. 
Monecious, or Monoicous (flower), having stamens or pistils only, 85. 
Monogynous (flower), having only one pistil, or one style, 105. 
Monopetalous (flower), with the corolla of one piece, 89. 
Monophyllous, one-leaved, or of one piece. 
Monos, Greek for solitary or only one; thus Monadelphous, stamens united by thelr 

filaments into one set, 99; Monandrous (flower), having only one stamen, 100. ~ 
Monosepalous, a calyx of one piece; i. e. with the sepals united into one body. 
Monospermous, one-seeded. 
Monstrosity, an unnatural deviation from the usual structure or form. 
Morphology, Morphological Botany, 9; the department of botany which treats of 

the forms which an organ may assume. 

Moschate, Musk-like in odor. 
Movements, 149. 
Mucronate, tipped with an abrupt short point (Mucro), 54. 
Mucronulate, tipped with a minute abrupt point; a diminutive of the last. 
Multi-, in composition, many; as Multangular, many-angled; Multictpital, many- 

headed, &c.; Multifarious, in many rows or ranks; Multifid, many-cleft; Mul- 
tilocular, many-celled; Multiserial, in many rows. 

Multiple Fruits, 118, 124. 
Muricate, beset with short and hard or prickly points. 
Muriform, wall-like; resembling courses of bricks in a wall. 
Muticous, pointless, blunt, unarmed. 
Mycelium, the spawn of Fungi; i. e. the filaments from which Mushrooms, St, 

originate, 172. 4 & 4 
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Naked, wanting some usual covering, as achlamydeous flowers, 86, gymnospermoue 
seeds, 109, 125, &c. 

Names in botany, 179. 
Nanus, Latin for dwarf. 
Napiform, turnip-shapea, 35. 
Natural System, 182. 
Naturalized, introduced from a foreign country, and flourishing wild. 
Navicular, boat-shaped, like the glumes of most Grasses. 
Necklace-shaped, looking like a string of beads; see moniliform, 
Nectar, the sweet secretion in flowers from which bees make honey, &c. 
Nectariferous, honey-bearing; or having a nectary. 
Nectary, the old name for petals and other parts of the flower when of unusual 

shape, especially when honey-bearing. So the hollow spur-shaped petals of 
Columbine were called nectaries; also the curious long-clawed petals of Monks- 
hood, 87, &c. 

Needle-shaped, long, slender, and rigid, like the leaves of Pines. 
Nemorose or Nemoral, inhabiting. groves. 
Nerve, a name for the ribs or veins of leaves when simple and parallel, 50. 
Nerved, furnished with nerves, or simple and parallel ribs or veins, 50. 
Nervose, conspicuously nerved. Nervulose, minutely nervose. 
Netted-veined, furnished with branching veins forming network, 50, 51 
Neuter, Neutral, sexless. Neutral flower, 79. 
Niger, Latin for black. Nigricans, Latin for verging to black. 
Nitid, shining. 
Nival, living in or near snow. Niveus, snow-white- 
Nodding, bending so that the summit hangs downwara. 
Node, a knot; the ‘‘joints’’ of a stem, or the part whence a leaf or a pair of leaves 

springs, 13. 
Nodose, knotty or knobby. Nodulose, furnished with little knobs or knots. 
Nomenclature, 175, 179. 
Normal, according to rule, natural. 
Notate, marked with spots or lines of a different color. 
Nucamentaceous, relating to or resembling a small nut. 
Nuciform, nut-shaped or nut-like. 
Nucleus, the kernel of an ovule (110) or seed (127) of a cell. 
Nucule, same as nutlet. 
Nude, (Latin, Nudus), naked. So Nudicaulis, naked-stemmed, &c. 
Nut, Latin Nux, a hard, mostly one-seeded indehiscent fruit; as a chestnut, butter- 

nut, acorn, 121. 
Nutant, nodding. 
Nutlet, a little nut; or the stone of a drupe. 

Ob- (meaning over against), when prefixed to words signifies inversion; as, Ob- 
compressed, flattened the opposite of the usual way; Odcordate, heart-shaped, 
with the broad and notched end at the apex instead of the base, 54; Oblance- 
olate, lance-shaped with the tapering point downwards, 52. 

Oblique, applied to leaves, &c., means unequal-sided. 
Oblong, from two to four times as long as broad, 52. : 
Obovate, inversely ovate, the broad end upward, 63. Obovoid, solid obovate. 
Obtuse, blunt or round at the end, 54. 
Obverse, same as inverse. 
Obcolute (in the bud), when the margins of one piece or leaf alternately overlap 

those of the opposite one. 
Ocellate, with a circular colored patch, like an eye. 
Ochroleucous, yellowish-white ; dull cream-color. : 
Ocreate, furnished with Ocree (boots), or stipules in the form of sheaths, 57. : 
Octo-, Latin for eight, enters into the composition of Octagynous, with eight pistils 

or styles; Octamerous, ita parts in eights; Octandrous, with eight stamens, &c- 
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Oculate, with eye-shaped marking. 
Offcinal, used in medicine, therefore kept in the shops. 
Offset, short branches next the ground which take root, 40. 
Oides, termination, from the Greek, to denote likeness; so Dianthoides, Pink-like. 
Oleraceous, esculent, as a pot-herb. 
Oligos, Greek for few; thus Oliganthous, few-flowered, &c. 
Olivaceous, olive-green. 
Oophoridium, a name for spore-case containing macrospores. 
Opaque, applied to a surface, means dull, not shining. 
Operculate, furnished with a lid (Operculum), as the spore-case of Mosses, 163. 
Opposite, said of leaves and branches when on opposite sides of the stem from each 

other (i. e. in pairs), 29, 68. Stamens are opposite the petals, &c., when they 
stand before them. 

Oppositifolius, situated opposite a leaf. 
Orbicular, Orbiculate, circular in outline, or nearly so, 52. 
Order, group below class, 178. Ordinal names, 180. 
Organ, any member of the plant, as a leaf, a stamen, &c. 
Organography, study of organs, 9. Organogenesis, that of the development of 

organs. 
Orgyalis, of the height of a man. 
Orthos, Greek for straight; thus, Orthocarpous, with straight fruit; Orthostichous, 

straight-ranked. 
Orthotropous (ovule or seed), 111. 
Osseous, of a bony texture. 
Outgrowths, growths from the surface of a leaf, petal, &c. 
Oval, broadly elliptical, 52. 
Ovary, that part of the pistil containing the ovules or future seeds, 14, 80, 105. 
Ovate, shaped like an egg, with the broader end downwards; or, in plain surfaces, 

such as leaves, like the section of an egg lengthwise, 52. 
Ovoid, ovate or oval in a solid form. 
Ovule, the body which is destined to become a seed, 14, 80, 105, 110. 
Ovuliferous, ovule-bearing. 

Palate, a projection of the lower lip of a labiate corolla into the throat, as in Snap- 
dragon, &c. 

Palea (plural palee), chaff; the inner husks of Grasses; the. chaff or bracts on the 
receptacle of many Composite, as Coreopsis, and Sunflower. 

Paleaceous, furnished with chaff, or chaffy in texture. 
Paleolate, having Paleole or palex of a second order, or narrow palez. 
Palet, English term for palea. 
Paimate, when leaflets or the divisions of a leaf all spread from the apex of the 

‘ petiole, like the hand with the outspread fingers, 57, 58. 
Palmately (veined, lobed, &c.), in a palmate manner, 51, 56. 
Palmatifid, -lobed, -sect, palmately cleft, or lobed, or divided. 
Paludose, inhabiting marshes. Palustrine, same. 
Panduriform, or Pandurate, fiddle-shaped (which see). 
Panicle, an open and branched cluster, 81. - 
Panicled, Paniculate, arranged in panicles, or like a panicle. 
Pannose, covered with a felt of woolly hairs. 
Papery, of about the consistence of letter-paper, 
Papilionaceous, butterfly-shaped ; applied to such a corolla as that of the Pea, 91. 
Papilla (plural papilla), little nipple-shaped protuberances. 
Papillate, Papillose, covered with papille. 
Pappus, thistle-down. The down crowning the achenium of the Thistle, Groundsel, 

&c., and whatever in Composite answers to calyx, whether hairs, teeth, or 
scales, 121. 

Papyr , like par t in texture. - 
Purallel-veined or nerved (leaves), 50. 

h 
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Paraphyses, jointed filaments mixed with the antheridia of Mosses. 
Parasitic, living as a parasite, i. e. on another plant or animal, 37. 
Parenchemytous, composed of parenchyma. 
Parenchyma, soft cellular tissue of plants, like the green pulp of leaves, 182. 
Parietal (placentw, &c.), attached to the walls (parietes) of the ovary. 
Paripinnate, pinnate with an even number of leaflets. 
Paried, separated or cleft into parts almost to the base, 55. 
Parthenogenesis, producing seed without fertilization. 
Partial involucre, same as an involucel; partial petiole, a division of a main leaf- 

stalk or the stalk of a leaflet; partial peduncle, a branch of a peduncle; par- 
tial umbel, an umbellet, 76. 

Partition, a segment of a parted leaf; or an internal wall in an ovary, anther, &c. 

Patelliform, disk-shaped, like the patella or kneepan. 
Patent, spreading, open. Patulous, moderately spreading. 
Pauci-, in composition, few; as pauciflorous, few-flowered, &c. 
Pear-shaped, solid obovate, the shape of a pear. 
Pectinate, pinnatifid or pinnately divided into narrow and close divisions, like the 

teeth of a comb. 
Pedate, like a bird’s foot; palmate or palmately cleft, with the side divisions again 

cleft, as in Viola pedata, &c. 
Pedicel, the stalk of each particular flower of a cluster, 73. 
Pedicellate, Pedicelled, borne on a pedicel. 
Pedalis, Latin for a foot high or long. 
Peduncle, a flower-stalk, whether of a single flower or of a flower-cluster, 73. 
Peduncled, Pedunculate, furnished with a peduncle. 
Peloria, an abnormal return to regularity and symmetry in an irregular flower; com- 

monest in Snapdragon. 
Peltate, shield-shaped; said of a leaf, whatever its shape, when the petiole is at- 

tached to the lower side, somewhere within the margin, 53. 
Pelviform, basin-shaped. 
Pendent, hanging. Pendulous, somewhat hanging or drooping. 
Penicillate, Penicilliform, tipped with a tuft of fine hairs, like a painter’s pencil; as 

the stigmas of some Grasses. 
Pennate, same as pinnate. Penninerved and Penniveined, pinnately veined, 51. 
Penta- (in words of Greek composition), five; as Pentadelphous, 99; Pentagynous, 

with five pistils or styles; Pentamerous, with its parts in fives, or on the plan of 
five; Pentandrous, having five stamens, 112; Pentastichous, in five ranks, &c. 

Pepo, a fruit like the Melon and Cucumber, 119. 
Perennial, lasting from year to year, 38. 
Perfect (flower), having both stamens and pistils, 81. . 
Perfoliate, passing through the leaf, in appearance, 60. 
Perforate, pierced with holes, or with transparent dots resembling holes, as an 

Orange-leaf. 
Peri-, Greek for around; from which are such terms as 

Perianth, the leaves of the flower collectively, 79. 
Pericarp, the ripened ovary; the walls of the fruit, 117. 
Pericarpic, belonging to the pericarp. 
Perigonium, Perigone, same as perianth. 
Perigynium, bodies around the pistil; applied to the closed cup or bottle-shaped 

body (of bracts) which encloses the ovary of Sedges, and to the bristles, little 
scales, &c., of the flowers of some other Cyperacez. 

Perigynous, the petals and stamens borne on the calyx, 95, 99. 
Peripheric, around the outside, or periphery, of any organ. 
Perisperm, a name for the albumen of a seed. 
Peristome, the fringe of teeth to the spore-case of Mosses, 163. 
Persistent, remaining beyond the period when such parts commonly fall, as the 

leaves of evergreens, and the calyx of such flowers as persist during the growth 

of the fruit. 
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Personate, masked; a bilabiate corolla with a palate in the throat, 92. 
Pertuse, perforated with a hole-or slit. 
Perulate, having scales (Perule), such as bud-scales. 
Pes, pedis, Latin for the foot or support, whence Longipes, long-stalked, &c. 
Petal, a leaf of the corolla, 14, 79. 
Petalody, metamorphosis of stamens, &c., into petals. 
Petaloid, Petaline, petal-like; resembling or colored like petals. 
Petiole, a footstalk of a leaf; a leaf stalk, 49. 
Petioled. Petiolate, furnished with a petiole. 
Petiolulate, said of a leaflet when raised on its own partial leafstalk. 
Petreus, Latin for growing on rocks. 
Phalanz, phalanges, bundles of stamens. 
Phenogamous, or Phancrogumous, plants bearing flowers and producing seeds; 

same as Flowering Plants. Phaenogams, Phanerogams, 10. ~ 
Phieum, Greek name for bark, whence Endophieum, inner bark, &c. 
Pheniceous, deep red verging to scarlet. 
Phycology, the botany of Algz. 
Phyllociadia, branches assuming the form and function of leaves. 
Phyllodium (plural, phyllodia), a leaf where the seeming blade is a dilated petiole, 

as in New Holland Acacias, 61. 
Phyllome, foliar parts, those answering to leaves in their nature. 
Phyjllon (plural, phylla), Greek for leaf and leaves; used in many compound terms 

and names. 
Phyllotawis, or Phyllotaxy, the arrangement of leaves on the stem, 67. 
Physiological Botany, 9. 
Phitography, relates to characterizing and describing plants. 
Phyton, or Phytomer, a name used to designate the pieces which ty their repetition 

make up a plant, theoretically, viz. a joint of stem with its lcaf or pair of leaves. 
Pileus of a mushroom, 172. 
Piliferous, bearing a slender bristle or hair (pilum), or beset with hairs. 
Pilose, hairy; clothed with soft slender hairs. 
Pinna, a primary division with its leaflets of a bipinnate or tripinnate leaf. 
Pinnule, a secondary division of a bipinnate or tripinnate leaf, 66. 
Pinnate (leaf), when leaflets are arranged along the sides of a common petiole, 57. 

Pinnately lobed, cleft, parted, divided, veined, 56. 
Pinnatifid, Pinnatisect, same as pinnately cleft and pinnately parted, 56. 
Pisiform, pea-shaped. 
Pistil, the seed-bearing organ of the flower, 14, 80, 105. 
Pistillate, haying a pistil, 85. 
Pistillidium, the body which in Mosses answers to the pistil, 159, 164. 
Pitchers, 64. 
Pith, the cellular centre of an exogenous stem, 138. 
Placenta, the surface or part of the ovary to which the ovules are attached, 107. 
Placentiform, nearly same as quoit-shaped. 
Plaited (in the bud), or Plicate, folded, 72, 98. 
Platy-, Greek for broad, in compounds, such as Platyphyllous, broad-leaved, &c. 
Pleio-, Greek for full or abounding, used in compounds, such as Pleiopetalous, of 

many petals, &c. 
Plumbeus, lead-colored. 

Plumose, feathery; when any slender body (such as a bristle of a pappus or a style) 
is beset with hairs alung its sides, like the plume of a feather. 

Plumule, the bud or first shoot of a germinating plantlet above the cotyledons, 13 
Pluri-, in composition, many or several; as Plurifoliolate, with several leaflets. 

Pod, specially a legume, 122; also may be applied to any sort of capsule. 
Podium, a footstalk or stipe, used only in Greek compounds, as (suffixed) Lepto- 

podus, slender-stalked, or (prefixed) Podocephalus, with a stalked head, and 
in Podosperm, a seed stalk or funiculus. 

Pogon, Greek for beard, comes into various compounds. 
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Pointless, destitute of any pointed tip, such as a mucro, awn, acumination, &c. 
Pollen, the fertilizing powder contained in the anther, 14, 80, 103. 
Pollen-growth, 117. Polleniferous, pollen-bearing. 
Pollen-mass, Pollinium, the united mass of pollen, 104, as in Milkweed and Orchis. 
Pollicaris, Latin for an inch long. 
Pollination, the application of pollen to the stigma, 114. 
Poly-, in compound words of Greek origin, same as multi- in those of Latin origin, 

viz. many, as i 
Polyadelphous, stamens united by their filaments into several bundles, 100. 
Polyandrous, with numerous stamens (inserted on the receptacle), 100. 
Polycarpic, term used by DeCandolle in the sense of perennial. 
Polycotyledonous, having many (more than two) cotyledons, as Pines, 23. 
Polygamous, having some perfect and some unisexual flowers, 85. 
Polygonal, many-angled. 
Polygynous, with many pistils or styles, 105. 
Polymerous, formed of many parts of each set. 
Polymorphous, of several or varying forms. 
Polypetalous, when the petals are distinct or separate (whether few or many), 89. 
Polyphyllous, many-leaved; xormed of several distinct pieces. . 
Polysepalous, same as the last when applied to the calyx, 89. 
Polyspermous, many-seeded. 
Pome, the apple, pear, and similar fleshy fruits, 119. 
Pomiferous, pome-bearing. 
Porrect, outstretched. 
Posterior side or portion of a flower (when axillary) is that toward the axis, 96. 
Pouch, the silicle or short pod, as of Shepherd’s Purse, 123. 
Precocious (Latin, precox), unusually early in development. 
Prefloration, same as estivation, 97. 
Prefoliation, same as vernation, 71. 
Premorse, ending abruptly, as if bitten off. 
Pratensis, Latin for growing in meadows. 
Prickles, sharp elevations of the bark, coming off with it, as of the Rose. 
Prickly, bearing prickles, or sharp projections like them. 
Primine, the outer coat of the covering of the ovule, 110. 
Primordial, earliest formed; primordial leaves are the first after the cotyledons. 
Prismatic, prism-shaped; having three or more angles bounding flat sides. 
Procerous, tall, or tall and slim. 
Process, any projection from the surface or edge of a body. 
Procumbent, trailing on the ground, 89. 
Procurrent, ranning through but not projecting. 
Produced, extended or projecting; the upper sepal of a Larkspur is produced above 

into a spur, 87. 
Proliferous (literally, bearing offspring), where a new branch rises from an older 

one, or one head or cluster of flowers out of another. 
Propaculum or Propagulum, a shoot for propagation. 
Prosenchyma, a tissue of wood-cells. 
Prostrate, lying flat on the ground, 39. 
Protandrous ov Proterandrous, the anthers first maturing, 116. 
Proteranthous, flowering before leafing. 

Proterogynous or Protogynous, the stigmas first to mature, 116. 

Prothallium or Prothallus, 160. 
Protoplasm, the soft nitrogenous lining or contents, or living part, of cells, 129, 
Protos, Greek for first; in Various compounds. 
Pruinose, Pruinate, frosted; covered with a powder like hoar-frost, 
Pseudo-, Greek for false. Pseudo-bulb, the aerial corms of epiphytic Orchids, &c. 

Psilos, Greek for bare or naked, used in many compounds. 
Pteridophyta, Pteridophytes, 156. 

Pteris, Greek for wing, and general name for Fern, enters into many compounds. 
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Puberulent, covered with fine and short or almost imperceptible down. 
Pubescent, hairy or downy, especially with fine and soft hairs or pubescence. 
Pulverulent or Pulveraceous, as if dusted with fine powder. 
Pulvinate, cushioned, or shaped like a cushion. 
Pumilus, low or little. 
Punctate, dotted, either with minute holes or what look as such. 
Puncticulate, minutely punctate. 
Pungent, prickly-tipped. 
Puniceous, carmine-red. 
Purpureus, originally red or crimson, more used for duller or bluish-red. 
Pusillus, weak and smal), tiny. 
Putamen, the stone of a drupe, or the shell of a nut, 120. 
Pygmeus, Latin for dwarf. 
2 yramidal, shaped like a pyramid. 
Purene, Pyrena, a seed-like nutlet or stone of a small drupe. 
Pyviform, pear-shaped. 
Pywidate, furnished with a lid. 
Pyais, Pyxidium, a pod opening round horizontally by a lid, 124, 

Quadri-, in words of Latin origin, four; as Quadrangular, four-angled; Quadrt 
foliate, four-leaved; Quadrifid, four-cleft. Quaternate in fours. 

Quinate, in fives. Quinque, five. 
Quincuncial, in a quincunx; when the parts in estivation are five, two of them 

outside, two inside, and one half out and half in. 
uintuple, five-fold. 

Hace, a marked variety which may be perpetuated from seed, 176. 
Haceme, a flower-cluster, with one-flowered peurcele arranged along the sides of a 

general peduncle, 73. 
flacemose, bearing racemes, or raceme-like. 
Rachis, see rhachis. 
Radial, belonging to the ray. 
Radiate, or Radiant, furnished with ray-flowers, 94. 
Radiate-veined, 52. 
adical, belonging to the root, or apparently coming from the root. 
Radicant, rooting, taking root on or above the ground. 
Radicels, little roots or rootlets. 
Radicle, the stem part of the embryo, the lower end of which forms the root, 11, 127- 
Rameal, belonging to a branch. Ramose, full of branches (rami). 
Ramentaceous, beset with thin chaffy scales (Ramenta), as the stalks of many Ferns. 
Ramification, branching, 27. 

Ramulose, full of branchlets (ramuli). 
Raphe, see rhaphe. 
fay, parts diverging from a centre, the marginal flowers of a head (as of Coreopsis, 

94), or cluster, as of Hydrangea (78), when different from the rest, especially 
when ligulate and diverging (like rays or sunbeams); also the branches of an 
umbel, 74. 

Ray-flowers, 94. 
Receptacle, the axis or support of a flower, 81, 112; also the common axis or sup- 

port of a head of flowers, 73. 
Reclined, turned or curved downwards; nearly recumbent. 
Rectinerved, with straight nerves or veins. 
Recurved, curved outwards or backwards. 

Reduplicate (in estivation), valvate with the margins turned outwards, 97. 
Reflexed, bent cutwards or backwards. 
Refracted, bent suddenly, so as to appear broken at the bend. 
Regular, all the parts similar in shape, 82. 
Reniform, kiduey-shaped, 53. 
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Repand, wavy-margined, 55. 
Repent, creeping, i. e. prostrate and rooting underneath. 
Replum, the frame of some pods (as of Prickly Poppy and Cress), persistent after 

the valves fall away. 
Reptant, same as repent. 
Resupinate, inverted, or appearing as if upside down, or reversed. 
Reticulated, the veins forming network, 50. Retiform, in network. 
Retinerved, reticulate-veined. 
Retrofleced, bent backwards; same as reflexed. 
Retuse, blunted; the apex not only obtuse but somewhat indented, 54. 
Revolute, rolled backwards, as the margins of many leaves, 72. 
Rhachis (the backbone), the axis of a spike or other body, 73. 
Rhaphe, the continuation of the seed-stalk along the side of an anatropous ovule or 

seed, 112, 126. 
Rhaphides, crystals, especially necdle-shaped ones, in the tissues of plants, 137. 
Rhizanthous, flowering from the root. 
Rhizoma, Rhizome, a rootstock, 42-44, 
Rhombic, in the shape of arhomb. Rhombotdal, approaching that shape. 
£ib, the principal piece, or one of the principal pieces of the framework of a leaf, 

or any similar elevated line along a body, 49, 50. 
Rimose, having chinks or cracks. 
Ring, an elastic band on the spore-cases of Ferns, 159. 
Ringent, grinning; gaping open, 92. 
Riparious, on river-banks. 

Rivalis, Latin for growing along brooks; or Rivularis, in rivulets. 
Root, 33. 
Root-hairs, 35. 
Rootlets, small roots, or root-branches, 83. 
Rootstock, root-like trunks or portions of stems on or under ground, 42. 
Roridus, dewy. 
Rosaceous, arranged like the petals of a rose. 
Rostellate, bearing a small beak (Rostellum). 
Rostrate, bearing a beak (Rostrum) or a prolonged appendage. 
Rosulate, in a rosette or cluster of spreading leaves. 
Rotate, wheel-shaped, 89. 
Rotund, rounded or roundish in outline. 

Ruber, Latin for red in general. Rubescent, Rubicund, reddish or blushing. 
Rudimentary, imperfectly developed, or in an early state of development. 
Rufous, Rufescent, brownish-red or reddish-brown. 
Rugose, wrinkled; roughened with wrinkles. 
Ruminated (albumen), penetrated with irregular channels or portions, as a nutmeg, 

Inoking as if chewed. : 
Runcinate, coarsely saw-toothed or cut, the pointed teeth turned towards the base of 

the leaf, as the leaf of a Dandelion. 
Runner, a slender and prostrate branch, rooting at the end, or at the joints, 40. 

Sabulose, growing in sand. 
Sac, any closed membrane, or a decp purse-shaped cavity. 
Saccate, sac-shaped. 
Sagittate, arrowhead-shaped, 53. 
Salsuginous, growing in brackish soil. 

Salver-shaped, or Salver-form, with a border spreading at right angles to a slender 
tube, 89. 

Samara, a wing-fruit, or key, 122. 
Samaroid, like a samara or key-fruit. 
Sap, the juices of plants gencrally, 136. Sapwood, 142, 
Saprophytes, 37. 
Sarcocarp, the fleshy part of a stone-fruit, 120. 
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Sarmentaceous, Sarmentose, bearing long and flexible twigs (Sarments), either 
spreading or procumbent. 

Saw-toothed, see serrate, 55. 
Scabrous, rough or harsh to the touch. 
Scalariform, with cross-bands, resembling the steps of a ladder, 184. 
Scales, of buds, 28; of bulbs, &c., 46. 
Scalloped, same as crenate, 55. 
Scaly, furnished with scales, or scale-like in texture. 
Scandent, climbing, 39. 
Scape, a peduncle rising from the ground or near it, as in many Violets. 
Scapiform, scape-like. 
Scapigerous, scape-bearing. 
Scar of the seed, 126. Leaf-scars, 27, 28. 
Scarious or Scariose, thin, dry, and membranous. 
Scion, a shoot or slip used for grafting. 
Scleros, Greek for hard, hence Sclerocarpous, hard-fruited. 
Scobiform, resembling sawdust. 
Scorpivid or Scorpioidal, curved or circinate at the end, 77. 
Scrobiculate, pitted; excavated into shallow pits. 
Scurf, Scurfiness, minute scales on the surface of many leaves, as of Goosefoot. 
Scutate, Scutiform, buckler-shaped. 
Scutellate, or Scutelliform, saucer-shaped or platter-shaped. 
Secund, cne-sided; i. e. where flowers, leaves, &c., are all turned to one side. 
Secundine, the inner coat of the ovule, 110. 
Seed, 125. Seed-leaves, see cotyledons. Seed-vessel, 127. 
Segment, a subdivision or lobe of any cleft body. 
Segregate, separated from each other. 
Semi-, in compound words of Latin origin, half; as 
Semi-adherent, as the calyx or ovary of Purslane; Semicordate, half- -heart-shapea , 

Semilunar, like a half-moon; Semiovate, half-ov. ate, &c. 
Seminal, relating to the seed (Semen). Seminiferoue, seed-bearing. 
Sempervirent, evergreen. 
Sensitiveness in plants, 149, 152. 
Senary, in sixes. 
Sepal. a leaf or division of the calyx, 14, 79. 
Sepaloid, sepal-like. Sepaline, relating to the sepals. 
Separated Flowers, those having stamens or pistils only, 85. 
Septate, divided by partitions. 
Septenate, with parts in sevens. 
Septicidal, where dehiscence is through the partitions, 123. 
Septiferous, bearing the partition. 
Septifragal, where the valves in dehiscence break away from the partitions, 123. 
Septum (plural septa); a partition or dissepiment. 
Serial, or Seriate, in rows; as biserial, in two rows, &e. 
Sericeous, silky; clothed with satiny pubescence. 
Serotinous, late in the season. 

Serrate, the margin cut into teeth (Serratures) pointing forwards, 55. 
Serrulate, same as the last, but with fine teeth. 
Sessile, sitting; without any stalk. 
Sesqui-, Latin for one and a half; so Sesquipedalis, a foot and a half long. 
Seta, a bristle, or a slender body or appendage resembling a bristle. 
Setaceous, bristle-like. Setiform, bristle-shaped. 
Setigerous, bearing bristles. Setose, beset with bristles or bristly hairs. 
Setula, a diminutive bristle. Setulose, provided with such. 
Sea, six. Sexangular, six-angled. Seaxfarivus, six-faced. 
Sheath, the base of such leaves as those of Grasses, which are 
Sheathing, wrapped round the stem. 
Shield-shaped, same as scutate, or as peltate, 58. 
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Shrub, Shrubby, 39. 
Sieve-cells, 140. e ‘i 
Sigmoid, curved in two directions, like the letter 8, or the Greek sigma, 
Silicle, a pouch, or short pod of the Cress Family, 123. 
Siliculose, bearing a silicle, or a fruit resembling it. 
Silique, capsule of the Cress Family, 123. 
Siliquose, bearing siliques or pods which resemble siliques. 
Silky, glossy with a coat of fine and soft, close-pressed, straight hairs. 
Silver-grain, the medullary rays of wood, 139. 
Silvery, shining white or bluish-gray, usually from a silky pubescence. - 
Simple, of one piece; opposed to compound. 
Sinistrorse, turned to the left. s 
Sinuate, with margin alternately bowed inwards and outwards, 55. 
Sinus, a recess or bay; the re-entering angle between two lobes or projections. 
Sleep of Planta (so called), 151. 
Smooth, properly speaking not rough, but often used for glabrous, i. e. not pu- 

bescent. 
Soboliferous, bearing shoots (Soboles) from near the ground. 
Solitary, single; not associated with others. 
Sordid, dull or dirty in hue. 
Sorediate, bearing patches on the surface. 
Sorosis, name of a multiple fruit, like a pine-apple. 
Sorus, a fruit-dot of Ferns, 159. 
Spadiceous, chestnut-colored. Also spadix-bearing. 
Spadiz, a fleshy spike of flowers, 75. 
Span, the distance between the tip of the thumb and of little finger outstretched, stx 

or seven inches. 
Spathaceous, resembling or furnished with a 
Spathe, a bract which inwraps an inflorescence, 75. 
Spatulate, or Spathulate, shaped like a spatula, 52. 
Species, 175. 
Specific Names, 179. 
Specimens, 184. 
Spermaphore, or Spermophore, one of the nafnes of the placenta. 
Spermum, Latin form of Greek word for seed; much used in composition. 

Spica, Latin for spike; hence Spicate, in a spike, Spiciform, in shape resembling a 
spike. 

Spike,-an inflorescence like a raceme, only the flowers are sessile, 74. 
Spikelet, a small or a secondary spike; the inflorescence of Grasses. 
Spine, 41, 64. 
Spindle-shaped, tapering to each end, like a radish, 36. 
Spinescent, tipped by or degenerating into a thorn. 
Spinose, or Spiniferous, thorny. 
Spiral Vessels or ducts, 135. 
Spithameous, span-high. 
Spora, Greek name for seed, used in compound words. 
Sporadic, widely dispersed. 
Sporangium, a spore-case in Ferns, &c., 158. ; ; 
Spore, a body resulting from the fructification of Cryptogamous plants, in them 

the analogue of a seed. 
Spore-case (Sporangium), 158. 
Sporocarp, 162. 
Sport, a newly appeared variation, 176. 
Sporule, same as a spore, or a small spore. 
Spumescent, appearing like froth. ‘ 
Spur, any projecting appendage of the flower, looking like a spur but hollow, as 

that of Larkspur, fig. 239. : 
Squamate, Squamose, or Squamaceous, furnished with scales (sguame). 
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89 Late, or Sq lose, furnished with little scales (Squamella, or Sq le), 
Squantform, shaped like a scale. 
Squarrose, where scales, leaves, or any appendages spread widely from the axis on 

which they are thickly set. 
Squarrulose, diminutive of squarrose; slightly squarrose. 
Stachys, Greek for spike. 
Stalk, the stem, petiole, peduncle, &c., as the case may be. 
Stamen, 14, 80, 98. 
Staminate, furnished with stamens, 86. Stamineal, relating to the stamens, 
Staminodium, an abortive stamen, or other body in place of a stamen. 
Standard, the upper petal of a papilionaceous corolla, 92. 
Starch, 136, 163. 
Station, the particular kind of situation in which a 2 plant naturally occurs. 
Stellate, Stellular, starry or star-like; where several similar parts spread out from 

acommon centr, like a star. 
Stem, 39. Stemle., diminutive stem. 
Stemless, destitute or apparently destitute of stem. 
Stenos, Greek for narrow; hence Stenophyllous, narrow-leaved, &c. 
Sterile, barren or imperfect. 
Stigma, the part of tae pistil which receives the pollen, 14, 80, 105. 
Stigmatic, or Stigmatose, belonging to the stigma. 
Stipe (Latin Stipes), the stalk of a pistil, &c., when it has any, 112; also of a Fern, 

158, and of a Mushroom, 172. 
Stipel, a stipule of a leaflet, as of the Bean, &c. 
Stipellate, furnished with stipels, as in the Bean tribe. 
Stipitate, furnished with a stipe. 
Stipulaceous, belonging to stipules. Stipulate, furnished with stipules. 
Stipules, the appendages one each side of the base of certain leaves, 66. 
Stirps (plural, stirpes), Latin for race. 
Stock, used for race or source. Also for any root-like base from which the hero 

grows up. 
Stole, or Stolon, a trailing or reclined and rooting shoot, 40. 
Stoloniferous, producing stolons. 
Stomate (Latin Stoma, plural Stomata), the breathing-pores of leaves, 144. 
Stone-fruit, 119. 
Storage-leaves, 62. 
Stramineous, straw-like, or straw-colored. 
Strap-shaped, long, flat, and narrow. 
Striate, or Striated, marked with slender longitudinal grooves or stripes. 
Strict, close and narrow; straight and narrow. 

Strigillose, Strigose, beset with stout and appressed, stiff or rigid bristles. 
Strobilaceous, relating to or resembling a 
Strobile, a multiple fruit in the form of a cone or head, 124. 
Strombuliform, twisted, like a spiral shell. 
Strophiole, same as caruncle, 126. Strophiolate, furnished with a strophiole. 
Struma, a wen; a swelling or protuberance of any organ. 
Strumose, bearing a struma. 
Stupose, like tow. 
Style, a stalk between ovary and stigma, 14, 80, 105. 
Styliferous, Stylose, bearing styles or conspicuous ones 
Stylopodium, an epigynous disk, or an enlargement at the base of the style. 
Sub-, as a prefix, about, nearly, somewhat; as Subcordate, slightly cordate; Subser- 

rate, slightly serrate; Subrillary, just beneath the axil, &c. 
Subclass, Suborder, Subtribe, 178. 
Suberose, corky or cork-like in texture. 
8ubulate, awl-shaped; tapering from a broadish or thickish base to a sharp point. 
Succise, as if cut off at lower end. 
Succubous, when crowded leaves are each covered by base of next above. 
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Suckers, shoots from subterranean branches, 39, 
Suffrutescent, slightly shrubby or woody at the base only, 39. 
Suffruticose, rather more than suffrutescent, 37, 39. 
Sulcate, grooved longitudinally with deep furrows. 
Superior, above, 96; sometimes equivalent to posterior, 96. 
Supernumerary Buds, 30, 31. 
Supervolute, plaited and convolute in bud, 97. 
Supine, lying flat, with face upward. 
Supra-azillary, borne above the axil, as some buds, 31. 
Supra-decompound, many times compounded or divided. 
Surculose, producing suckers (Surculi) or shoots resembling them. 
Suspended, hanging down. Suspended ovules or seeds hang from the very summit 

of the cell which contains them. 
Sutural, belonging or relating to a suture. 
Suture, the line of junction of contiguous parts grown together, 106. 
Sword-shaped, applied to narrow leaves, with acute parallel edges, tapering above. 
Syconium, the fig-fruit, 124. 
Sylvestrine, growing in woods. 
Symmetrical Flower, similar in the number of parts of each set, 82. 
Sympetalous, same as gamopetalous. 

Sympode, Sympodium, a stem composed of a series of superposed branches in such 
a way as to imitate a simple axis, as in Grape-vine. 

Synantherous or Syngenesious, where stamens are united by their anthers, 100. 
Syncarpous (fruit or pistil), composed of several carpels consolidated into one. 
Synonym, an equivalent superseded name. 
Synsepalous, same as gamosepalous. 
System (artificial and natural), 182, 183. 
Systematic Botany, the study of plants after their kinds, 9. 

Tabescent, wasting or shrivelling. 
Tail, any long and slender prolongation of an organ. 
Taper-pointed, same as acuminate, 54. 
Tap-root, a root with a stout tapering body, 32-35. 
Tawny, dull yellowish, with a tinge of brown. 
Taxonomy, the part of botany which treats of classification. 
Tegmen, a name for the inner seed-coat. 
Tendril, a thread-shaped orgap used for climbing, 40. 
Terete, long and round; same as cylindrical, only it may taper. 
Terminal, borne at, or belonging to, the extremity or summit. 
Terminology treats of technical terms; same as’ Glossology, 181. 
Ternate, Ternately, in threes. 
Tessellate, in checker-work. 
Testa, the outer (and usually the harder) coat or shell of the seed, 125. 
Testaceous, the color of unglazed pottery. 
Tetra- (in words of Greek composition), four; as, Tetracoccous, of four cocci. 
Tetradynamous, where a flower has six stamens, two shorter than the four, 101. 
Tetragonal, four-angled. Tetragynous, with four pistils or styles. Tetramerous, 

with its parts or sets in fours. T'etrandrous, with four stamens, 100. 
Tetraspore, a quadruple spore, 169. 
Thalamaflorous, with petals and stamens inserted on the torus or Thalamus. 
Thallophyta, Thallophytes, 165. J 
Thallus, a stratum, in place of stem and leaves, 165. 
Theca, a case; the cells or lobes of the anther. 
Thecaphore, the stipe of a carpel, 113. 
Thorn, an indurated pointed branch, 41, 42. 

Thread-shaped, slender and round or roundish, like a thread. 

Throat, the opening or gorge of a monopetalous corolla, &c., where the border and 

the tube join, and a little below, 89. 
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Thyrse or Thyrsus, a compact and pyramidal panicle of cymes or cymules, 79. 
Tomentose, clothed with matted woolly hairs (tomentum). 
Tongue-shaped, long and flat, but thickish and blunt. 
Toothed, furnished with teeth or short projections of any sort on the margin; used 

especially when these are sharp, like saw-teeth, and do not point forwards, 55. 
Top-shaped, shaped like a top, or a cone with apex downwards. 
Torose, Torulose, knobby; where a cylindrical body is swollen at intervals. 
Torus, the receptacle of the flower, 81, 112. 
Trachea, a spiral duct. 
Trachys, Greek for rough; used in compounds, as, Trachyspermous, rough-seeded. 
Transverse, across, standing right and left instead of. fore and aft. 
Tri- (in composition), three; as, : 
Triadelphous, stamens united by their filaments into three bundles, 99. 
Triandrous, where the flower has three stamens, 112. 
Tribe, 178. 
Trichome, of the nature of hair or pubescence. 
Trichotomous, three-forked. Tricoccous, of three cocci or roundish carpels. 
Tricolor, having three colors. Tricostate, having three ribs. 
Tricuspidate, three-pointed. Tridentate, three-toothed. 
Triennial, lasting for three years. 
Trifarious, in three vertical rows; looking three ways. 
Trifid, three-cleft, 56. 
Trifoliate, three-leaved. Trifoliolate, of three leaflets. 
Trifurcate, three-forked. Trigonous, three-angled, or triangular. 
Trigynous, with three pistils or styles, 116. Tvijugate, in three pairs (jugi). 
Trilobed or Trilobate, three-lobed, 55. 
Trilocular, three-celled, as the pistils or pods in fig. 828-330. 
Trimerous, with its parts in threes. Trimorphism, 117. Trimorphie or Trimor- 

phous, iu three forms. 

Trinervate, three-nerved, or with three slender ribs. 
Triecious, where there are three sorts of flowers on the same or different individ- 

uals, as in Red Maple. A form of Polygamous. 
Tripartible, separable into three pieces. Tripartite, three-parted, 55. 
Tripetalous, having three petals. 
Triphyllous, three-leaved; composed of three pieces. 
Tripinnate, thrice pinnate, 59. Tripinnatifid, thrice pinnately cleft, 57. 
Triple-ribbed, Triple-nerved, &c., where a midrib branches into three, near the base 

of the leaf. 
Triquetrous, sharply three-angled; and especially with the sides concave, like a 

bayonet. 
Triserial, or Triseriate, in three rows, under each other. 
Tristichous, in three longitudinal or perpendicular ranks. 
Tristigmatic, or Tristigmatose, having three stigmas. 
Trisulcate, three-grooved. 
Triternate, three times ternate, 59. 
Trivial Name, the specific name. 
Trochlear, pulley-shaped. 
Trumpet-shaped, tubular; enlarged at or towards the summit. 
Truncate, as if cut off at the top. 
Trunk, the main stem or general body of a stem or tree. 
Tube (of corolla, &c.), 89. 
Tuber, a thickened portion of a subterranean stem or branch, provided with eyes 

(buds) on the sides, 44. 
Tubercle, a small excrescence. 
Tubercled, or Tuberculate, bearing excrescences or pimples. 
Tubeform, trumpet-shaped. 
Tuberous, resembling a tuber. Tuberiferous, bearing tubers. 
Tubular, hollow and of an elongated form; hollowed like a pipe, 91. 

- 
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Tubuliflorous, bearing only tubular flowers. 
Tunicate, coated; invested with layers, as an onion, 46. 
Turbinate, top-shaped. 
Turio (plural turiones), strong young shoots or suckers springing out of the ground; 

as Asparagus-shoots. 
Turnip-shaped, broader than high, abruptly narrowed below, 35. 
Twining, ascending by coiling round a support, 39. 
Type, the ideal pattern, 10. 
Typical, well exemplifying the characteristics of a species, genus, &c. 

Uliginose, growing in swamps. 
Umbel, the umbrella-like form of inflorescence, 74. 
Ombeliate, in umbels. Umbelliferous, bearing umbels. 
Ombellet (umbellula), a secondary or partial umbel, 76. 
Umbilicate, depressed in the centre, like the ends of an apple; with a navel. 
Umbonate, bossed; furnished with a low, rounded projection like a boss (wmbo). 

Ombraculiform, umbrella-shaped. 
ODnarmed, destitute of spines, prickles, and the like. 
Onceial, an inch (wncia) in length. 
Oncinate, or Uncate, hook-shaped ; hooked over at the end. 

Under-shrub, partially shrubby, or a very low shrub. 
Undulate, or Undate, wavy, or wavy-margined, 55. 
Unequally pinnate, pinnate with an odd number of leaflets, 65. 
Unguiculate, furnished with a claw (unguis), 91. 
Uni-, in compound words, one; as Unicellular, one-celled. 
Uniflorous, one-flowered. Unifoliate, one-leaved. 
Unifoliolate, of one leaflet, 59. Unijugate, of one pair. 
Unilabiate, one-lipped. Unilateral, one-sided. 
Dnilocular, one-celled. Univvulate, having only one ovule. 
Uniserial, in one horizontal row. : 
Uniseaual, having stamens or /istils only, 85. 
Univalved, a pod of only one piece after dehiscence. 
Unsymmetrical Flowers, 86. 
Urceolate, urn-shaped. 
Utricle, a small thin-walled, one-seeded fruit, as of Goosefoot, 121. 
Vtricular, like a small bladder. : 

Vaginate, sheathed, surrounded by a sheath (vagina). 
Valve, one of the pieces (or doors) into which a dehiscent pod, or any similar body, 

splits, 122, 123. 
Valvate, Valvular, opening by valves. Valvate, in xstivation, 97. 
Variety, 176. 
Vascular, containing vessels, or consisting of vessels or ducts, 134. 
Vascular Cryptogams, 156. 
Vaulted, arched; same as fornicate. 
Vegetable Life, &c., 128. Vegetable anatomy, 129. 

Veins, the small ribs or branches of the framework of leaves, &c., 49, 50. 

Veined, Veiny, furnished with evident veins. Veinless, destitute of veins. 

Veinlets, the smaller ramifications of veins, 50. 

Velate, furnished with a veil. 
Velutinous, velvety to the touch. 
Venation, the veining of leaves, &c., 50. 
Venenate, poisonous. 
Venose, veiny; furnished with conspicuous veins. 

Ventral, belonging to that side of a simple pistil, or other organ, which looks to- 

wards the axis or centre of the flower; the opposite of dorsal; as the 

Ventral Suture, 106. 
Ventricose, inflated or swelled out on a ae 
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Venulose, furnished with veinlets. 
Vermicular, worm-like, shaped like worms. 
Vernal, belonging to spring. 
Vernation, the arrangement of the leaves in the bud, 71. 
Vernicose, the surface appearing as if varnished. 
Verrucose, warty; beset with little projections like warts. 
Versatile, attached by one point, so that it may swing to and fro, 101. 
Vertex, same as apex. 
Vertical, upright, perpendicular to the horizon, lengthwise. 
Verticil, a whorl, 68. Verticillate, whorled, 68. 
Verticillaster, a false whorl, formed of a pair of opposite cymes. 
Vesicular, bladdery. 
Vespertine, appearing or expanding at evening. 
Vessels, ducts, &c., 184. 
Vexillary, Vexillar, relating to the 
Veaillum, the standard of a papilionaceous flower, 92. 
Villose, shaggy with long and soft hairs (Villosity). 
Vimineous, producing slender twigs, such as those used for wicker-work. 
Vine, in the American use, any trailing or climbing stem; as a Grape-vine. 
Virescent, Viridescent, greenish; turning green. 
Virgate, wand-shape; as a long, straight, and slender twig. 
Viscous, Viscid, having a glutinous surface. 
Vitta (plural vitte), the oil-tubes of the fruit of Umbelliferz. 
Vitelline, yellow, of the hue of yolk of egg. 
Viviparous, sprouting or germinating while attached to the parent plant. 
Voluble, twining; as the stem of Hops and Beans, 39. 
Volute, rolled up in any way. 

Wavy, the surface or margin alternately convex and concave, 55. 
Waay, resembling beeswax in texture or appearance. 
Wedge-shaped, broad above, tapering by straight lines to a narrow base, 53. 
Wheel-shaped, 89. 

Whorl, an arrangement of leaves, &c., in circles around the stem. 
Whorled, arranged in whorls, 68. 
Wing, any membranous expansion. Wings of papilionaceous flowers, 92. 
Winged, furnished with a wing; as the fruit of Ash and Elm, fig. 300, 301. 
Wood, 133, 142. Woody, of the texture or consisting of wood. 
Woody Fibre, or Wood-Cells, 134. 
Woolly, clothed with long and entangled soft hairs. 
Work in plants, 149, 155. 

Xanthos, Greek for yellow, used in compounds; as Xanthocarpus, yellow-fruited. 

Zygomorphous, said of a flower which can be bisected only in one plane into similar 
halves. 
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PREFACE. 

Tus book is intended to furnish botanical classes and beginners 

generally with an easier introduction to the plants of this country 

than is the Manual, and one which includes the common cultivated 

as well as the native species. It is made more concise and simple, 

1. by the use of somewhat less technical language; 2. by the omis- 

sion, as far as possible, of the more recondite and, for the present 

purpose, less essential characters; and also of most of the obscure, 

insignificant, or rare plants which students will not be apt to meet 

with or to examine, or which are quite too difficult for beginners ; 

such as the Sedges, most Grasses, and the crowd of Golden Rods, 

Asters, Sunflowers, and the like, which require very critical study, 

On the other hand, this small volume is more comprehensive than 

the Manual, since it comprises the common herbs, shrubs, and trees 

of the Southern as well as the Northern and Middle States, and all 

which are commonly cultivated or planted, for ornament or use, in 

fields, gardens, pleasure-grounds, or in house-culture, including even 

the conservatory plants ordinarily met with. 

It is very desirable that students should be able to use exotic as 

well as indigenous plants in analysis ; and a scientific acquaintance 

with the plants and flowers most common around us in garden, field, 

and green-house, and which so largely contribute to our well-being 

and enjoyment, would seem to be no less important than in the case 

of our native plants. If it is worth while so largely to assemble 

around us ornamental and useful trees, plants, and flowers, it is cer- 

tainly well to know what they are and what they are like. To stu- 

dents in agricultural schools and colleges this kind of knowledge 

will be especially important. 

One of the main objects of this book is to provide cultivators, 

gardeners, and amateurs, and all who are fond of plants and flowers, 

with a simple guide to a knowledge of their botanical names and 
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structure. There is, I believe, no sufficient work of this kind in 

the English language, adapted to our needs, and available even to 

our botanists and botanical teachers,— for whom the only recourse is 

to a botanical library beyond the reach and means of most of these, 

and certainly quite beyond the reach of those whose needs I have 

here endeavored to supply, so far as I could, in this small volume. 

The great difficulties of the undertaking have been to keep the book 

within the proper compass, by a rigid exclusion of all extraneous 

and unnecessary matter, and to determine what plants, both native 

and exotic, are common enough to demand a place in it, or so 

uncommon that they may be omitted. It is very unlikely that I can 

have chosen wisely in all cases and for all parts of the country, 

and in view of the different requirements of botanical students on 

the one hand and of practical cultivators on the other,— the latter 

commonly caring more for made varieties, races, and crosses, than 

for species, which are the main objects of botanical study. But I 

have here brought together, within less than 350 pages, brief and 

plain botanical descriptions or notices of 2,650 species, belonging to 

.947 genera; and have constructed keys to the natural families, 

and analyses of their contents, which I hope may enable students, who 

have well studied the First Lessons, to find out the name, main char- 

acters, and place of any of them which they will patiently examine 

in blossom and, when practicable, in fruit also. If the book an- 

swers its purpose reasonably well, its shortcomings as regards culti- 

vated plants may be made up hereafter. As to the native plants 

omitted, they are to be found, and may best be studied, in the Man- 

ual of the Botany of the Northern United States, and in Chapman’s 

Flora of the Southern United States. 

This book is designed to be the companion of the First Lessons in 

Botany, which serves as grammar and dictionary ; and the two may 

be bound toge‘%her into one compact volume; forming a comprehen- 

sive School Botany. : 

For the account of the Ferns and the allied families of Cryptoga~ 

mous Plants I have to record my indebtedness to Professor D. C. 

Eaton of Yale College. These beautiful plants are now much cul- 

tivated by amateurs; and the means here so fully provided for 

studying them will doubtless be appreciated.’ 

Harvarp UNIversiry HErBarium, 

Cambridge, Massachusetts, August 29, 1868. 
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*,* In revising the sheets for the present impression, many small errors 

of the press, most of them relating to accentuation, have now been cor- 

rected. 

January, 1870. 

SIGNS AND ABBREVIATIONS. 

Tue SIGNS AND ABBREVIATIONS employed in this work are few. 

The signs are: 
@® for an annual plant. 

® * a biennial plant. 

2% “ a perennial plant. 
The signs for degrees, minutes, and seconds are used for feet, inches, 

and lines, the latter twelve to the inch. 

Thus 1° means a foot in length or height, &c.; 2’, two inches; 3”, three 

lines, or a quarter of an inch. The latter sign is seldom used in this work. 

The dash between two figures, as “5-10,” means from five to ten, &c. 

“Fl.” stands for flowers or flowering. 
“Cult.” “ for cultivated. 

“Nat.” “ for naturalized. 

“N., E., S., W.” for North, East, South, and West. 

The geographical abbreviations, such as “Eu.” for Europe, and the 

common abbreviations for the names of the States, need no particular 
explanation. 
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SERIES Tf. 

FLOWERING or PHAXNOGAMOUS PLANTS: 

THosE which fructify by means of stamens and pistils, 
and produce true seeds. 

Crass I. DICOTYLEDONOUS or EXOGENOUS 
PLANTS: Distinguished by having the wood or woody 

matter of the stem all in a circle between pith and bark, 

and in yearly layers when the stem is more than one year 

old: also the embryo with a pair of cotyledons or seed 

leaves (or several in Pines, &c.). Generally known at once 

by having netted-veined leaves. Parts of the flower seldom 

in threes, most commonly in fives or fours. See Lessons, 

p- 189. This class includes all our ordinary trees and 

shrubs, and the greater part of our herbs. 

Susciass I. ANGIOSPERMOUS: including all of the 
class which have their seeds in a pericarp, or their ovules in 
a closed ovary, i.e. all except the Pine and Cycas families. 

I. POLYPETALOUS DIVISION. Includes the families which 

have, at least in some species, both calyx and corolla, the latter 

with their petals separate, i. e. not at all united into one body. Yet 

some plants of almost all these families have apetalous flowers. 

1. RANUNCULACEA, CROWFOOT FAMILY. 
Not perfectly distinguished by any one or two particular marks, 

but may be known, on the whole, by having an acrid watery juice 
(not milky or colored), numerous stamens, and usually more than 
one pistil, all the parts of the flower separate from each other, and 
inserted on the receptacle. The bulk of the seed is albumen, the 
embryo being very small. The plants are herbs, or a few barely 
shrubby. Many are cultivated for ornament. The following are 
the common genera, with their chief distinctions. 

§1. Sepals valvate or with their edges turned inward in the bud. Petals none or 
minute. Pistils many, 1-see J Leaves opposite: the 
plants mostly climbing by their leaf-stalks. 

1. CLEMATIS. Sepals commonly 4, sometimes several, petal-like. Akenes 
tipped with the persistent style or a part of it. 

3 



34 CROWFOOT FAMILY. 

§2. Sepals imbricated in the bud. Not climbing, nor woody except in 8 and one of 20. 

« Pistils and akenes several or many in a head, 1-seeded. 

+ Petals none: sepals petal-like. 

2. HEPATICA. Involucre close to the flower, exactly imitating a 8-leaved calyx. 
Sepals 6 or more, oblong, resembling petals. Pistils 12-20. Stemless low 
perennials, with rounded 8-lobed leaves and 1-flowered scapes. 

8. ANEMONE. Involucre of 2 or more opposite or whorled green leaves much 
below the flower. Sepals 4-20. Pistils very many in a close head (or fewer 
in one species), forming pointed or tailed akenes. 

4. THALICTRUM. Involucre none, and stem-leaves all alternate, except in one 
species intermediate between this genus and Anemone. Sepals 4 or more. 
Pistils 4-15, forming several-angled or grooved akenes. Perennials, with 
small flowers in panicles or umbels, most of them dicecious, and with 
ternately compound or decompound leaves. 

+ + Petals and sepals both conspicuous, 5 or more. Akenes naked, short-pointed. 

6. ADONIS. Petals and sepals naked, no pit or appendage at the base. Akenes 
in a head or short spike. 

6. MYOSURUS. Sepals with a spur at the base underneath. Petals on a slender 
claw, which is hollow at its apex. Akenes in a long tail-shaped spike. 

7. RANUNCULUS. Sepals naked. Petals with a little pit or a scale on the short 
claw. Akenes in a head. 

« * Pistils several, 2-ovuled, becoming 1-2-seeded pods or berries. 

8 ZANTHORHIZA. Sepals 5, deciduous after flowering. Petals 5, small, 
2-lobed, on a claw. Stamens 6-10. Little pods 1-seeded. Undershrub, 
with yellow wood and roots. 

9: HYDRASTIS. Sepals 8, falling when the flower opens. Petals none. Fruit 
berry-like. Low perennial. 

« x « Pistils several, few, or one, forming several-seeded pods or rarely berries. 

+ Sepals (4 or 5) falling when the flower opens, petal-like. Petals minute, and with 
claws, or none. Stamens numerous, white. Leaves ternately decompound. 

10, ACTHA. Pistil only one, becoming a berry. Flowers in a short and thick 
raceme or cluster. 

11. CIMICIFUGA. Pistils 1-8, becoming pods in fruit. Flowers in long racemes. 

+ + Sepals not falling when the flower opens, in 15 and 20 persistent even till the 
Sruit matures, in all the others petal-like and deciduous. 

++ Petals none at all: flowers regular. 

12. CALTHA. Sepals 5-9. Pods several. Leaves simple and undivided, rounded. 

++ ++ Petals 5 or more inconspicuous nectar-bearing bodies, very much smaller than 
the sepals: flower regular. 

13. TROLLIUS. Sepals 5-many. Petals with a little hollow near the base. 
Pods sessile. Leaves palmately parted and lobed. 

14. COPTIS. Sepals 5-7. Petals club-shaped and tubular at the top. Pods 
raised on slender stalks! Leaves with 8 leaflets. 

15. HELLEBORUS. Sepals 5, persistent, enlarging and turning green after flow- 
ering! Petals hollow and 2-lipped. Leaves palmately or pedately divided. 

16. NIGELLA. Sepals 5. Petals 2-lobed. Pods 83-5 or more united below into 
one! Annuals, with finely dissected leaves. 

+++ ++ Petals large hollow spurs projecting between the sepals: flower regular. 

17. AQUILEGIA. Sepals 5. Pistils about 5, with slender styles, and forming 
narrow pods. Perennials, with ternately compound or decompound leaves. 

++ ++ ++ ++ Petals 2 or 4, much smaller than the 6 unequal sepals: i.e. the flower 
irregular and unsy trical. Leaves palmately lobed or parted. Pods 1-5. 

18. DELPHINIUM. Upper sepal spurred; the spur enclosing the spurs of the 
upper pair of petals: lower pair of petals spurless or wanting. 

19. ACONITUM. Upper sepals in the form of 2 hood or helmet, covering the two 
very long-clawed and peculiar little petals. 

ater trae te Petals large and flat, of ordinary shape. Sepals herbaceous and 
persistent ! Flowers large, regular, 

20. PHONIA. A cee disk surrounds the base of the 2 or more pistils, which 
form leathery pods in fruit. Seeds large, rather fleshy-coated. Perennials, 
with compound or decompound leaves: one species shrubby. 
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1. CLEMATIS, VIRGIN’S-BOWER. (Ancient Greek name.) l} Orna- 
mental climbers, the stalks of their leaves or leaflets clasping the support, 
and with somewhat woody stems, or a few are erect herbs. 

§ 1. Flowers (in spring) very large and widely open (3'— 6! ocross), with usually 
many small petals or petal-liké altered stamens: leaflets in threes. 

C. fiérida, Great-ry.C. Cult. from Japan, not hardy N.; the flower 
3'-4' across, its 6 or more sepals broad-ovate and overlapping each other, white, 
urplish, or with a purple centre of transformed stamens (var. S1EBOLD11) ' 
eaves often twice compound. ca 
C. patens, (also called C. ca@rviea, GRANDIFLORA, and various names’ 

for varieties.) Cult. from Japan, hardy. Flower 5!—7! across, with 6-9 or 
more oblong or lance-shaped sepals, blue, purple, &c. ; leaflets simply in threes. ° 

C. verticillaris (or AtRAGENE AMERICANA), with flowers about 3! across, 
of 4 bluish-purple sepals, is rather scarce in rocky woods or ravines N. and in 
mountainous parts. 

§ 2. Flowers (in summer) pretty large, of only 4 sepals, and no petals whatever 
not white, sifleaty on the iad, eathupile asin §1. - ; 

% Leaves (except the uppermost) pinnate or of 3 or more leaflets : climbers. 

C. Viticélla, Viye-Bowrer C. Cult. from Eu.; a hardy climber, with 
flower 2'—3/ across; the widely spreading sepals obovate, thin, either purple or 
blue ; akenes with short naked points. 

C. gravéolens. Heravy-scentep C. Cult. from Thibet, recently intro- 
duced, very hardy ; with open yellow flowers 1}/ across, long and feathery tails 
to the akenes, and sharp-pointed leaflets. 

C. Viérna, Leaturr-rtowrrep C. Wild from Penn. and Ohio S., in 
moist soil; flower of very thick leathery sepals, purple or purplish, 1! long or 
more, erect, and with the narrow tips only spreading or recurved ; akenes with 
very feathery tails. ' 

x % Leaves simple, entire, sessile: low erect herbs: tails feathery. 

C. integrifolia, Exrrre-teavep C. Cult. from Eu., sparingly. Stem 
simple ; leaves oval or oblong; flower blue, 1’ long. 

CG. ochroletica, Pare C. Wild from Staten Island S., but scarce, has 

ovate silky leaves and a dull silky flower. 

§ 3. Flowers (in summer) small, white, panicled, succeeded by feathery-tailed akenes. 

C. récta, Urriaut Virern’s-Bowrr. Cult. from Eu. Nearly erect herb, 

3° 4° hich, with large panicles of white flowers, in early summer ; leaves pin- 

nate; leaflets ovate or slightly heart-shaped, pointed, entire. mie 

C. Flammula, Swrer-scenrep V. Cult. from Eu. Climbing freely, 

with copious sweet-scented flowers at midsummer; leaflets 3-5 or more, of 

yarious shapes, often lobed or cut. Tries : ; Me 

C. Virginiana, Common Winp V. Climbing high, with dioecious flow- 

ers late in summer ; leaflets 3, cut-toothed or lobed. 

2. HEPATICA, LIVER-LEAF, HEPATICA. (Shape of the 8-lobed 

‘leaves likened to that of the liver.) Among the earliest spring flowers. | The 

involucre is so close to the flower and of such size and shape that it is most 

likely to be mistaken for a calyx, and the colored sepals for petals. 

H. triloba, Rounp-tosep H. Leaves with 3 broad and rounded lobes, 

appearing later than the flowers, and lasting over the winter ;, stalks hairy ; 

flowers blue, purple, or almost white. Woods, common E. Full double- 

flowered varieties, blue and purple, are cult. from Eu. are 

H. acutiloba, Suarp-topep H. Wild from Vermont W.; has pointed 

lobes to the leaves, sometimes 5 of them, and paler flowers. 

3. ANEMONE, ANEMONY, WIND-FLOWER. (Fancifully so named 

by the Greeks, because growing in windy places} or blossoming at the windy 

season, it is doubtful which.) \ Erect herbs, with all the stem-leaves above 

and opposite or whorled, forming the involucre or involucels. Peduncles 

1-flowered. 
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§ 1. Long hairy styles form feathery tails to the akenes, like those of Virgin’s- 
Bower: fl. large, purple, in early spring. The genus PULSaTILLA of some 
authors. 

A. Pulsatilla, Pasqus-rLower, of Europe. Cult. in some flower-gar- 
dens ; has the root-leaves finely thrice-pinfately divided or cut; otherwise much 
like the next. . 
A. patens, var. Nuttalliana, Witp P. On the plains N. W.; the 

handsome purple or purplish flower 2' or more across when open) rising from 

the ground on a low soft-hairy stem (3/~6' high), with an involucre of many 
very narrow divisions ; the leaves from the root appearing later, and twice or 
thrice-ternately divided and cut. 

§ 2. Short styles no: making long tails, but only naked or hairy tips. 
* Garden Anemontzs, from S. Eu., with tuberous roots and very large flowers. 

A. coronaria, with leaves cut into many fine lobes, and 6 or more broad 
oval sepals, also ya 

A. horténsis, with leaves less cut into broader wedge-shaped divisions and 
lobes, and many longer and narrow sepals, — are the originals of the showy, 
mostly double or semi-double, great-flowered GARDEN ANEMONIES, of all col- 
ors, red in the wild state, — not fully hardy, treated like bulbs. 

* * Wild species, smaller-flowered. 
+ Pistils very many, forming a dense woolly head in fruit: leaves of the involucre 

long-petioled, compound : flowers of 5 small greenish-white sepals, silky beneath : 
stem 2° — 3° high. 

A. cylindrica, Lone-rruitep A. Involucre several-leaved surrounding 
several long naked peduncles; fl. late in spring (in dry soil N. & W.), followed 
by a cylindrical head of fruit. 

A. Virginiana, Vireixian A. Involucre 3-leaved ; peduncles formed in 
succession all summer, the middle or first one naked, the others bearing 2 leaves 
(involucel) at the middle, from which proceed two more peduncles, and so on : 
head of fruit oval or oblong. Common in woods and meadows. 

+ + Pistils fewer, not woolly in fruit: flower 1! or more broad. 

A. Pennsylvanica, Pennsyivanian A. Stem 1° high, bearing an invo- 
lucre of 3 wergesinped 3-cleft and cut sessile leaves, and a naked peduncle, then 
2 or 3 peduncles with a pair of smaller leaves at their middle, and so on; fl. white, 
in summer. (Lessons, fig. 233.) Alluvial ground, N. & W. 

A. nemorodsa, Woop A. Stem 4/-10! high, bearing an involucre of 3 
long-petioled leaves of 3 or 5 leaflets, and a single short-peduncled flower ; sepals 
white, or purple outside. Woodlands, early spring. 

4, THALICTRUM, MEADOW-RUE. (Old name, of obscure deriva. 
tion.) The following are the common wild species, in woodlands and low 
grounds. 

§ 1. Flowers perfect, few, in an umbel: resembling an Anemone: sepals 5-10. 

T. anemonoides, Ruz-Anemonz. A very smooth and delicate little 
plant, growing with Wood Anemone, which it resembles in having no stem- 
leaves except those that form an involucre around the umbel of white (rarely 
pinkish) flowers, appearing in early spring; leaflets roundish, 3-lobed at the 
end, long-stalked ; ovaries many-grooved, and with a flat-topped sessile stigma : 
otherwise it would rank as an Anemone. 

§ 2. Flowers mostly diwcious and not h , small, in loose compound panicles ; 
the 4or 5 sepals falling early: stiymas slender: akenes several-grooved and 
angled : leaves ternately decompound (Lessons, fig. 161), all alternate; the upper- 
most not forming an involucre. 

T. dioicum, Earty Mrapow-Rus. Herb glaucous, 1°-2° high; flow- 
ers greenish, in early spring ; the yellowish linear anthers of the sterile plant 
Danes on long capillary filaments: leaves all on general petioles. Rocky 
woods. 

T. purpurascens, Purruisu M. Later, often a little downy, 2°- 49 

di 



CROWFOOT FAMILY. 37 

high; stem-leaves not raised on a general petiole; flowers greenish and pur- 
ee H lal short-linear, drooping on capillary and upwardly rather thickened 

aments, 
T. Corntti, Tarun M. Herb 4°~8° high; stem-leaves not raised on a 

general petiole ; flowers white, in summer ; anthers oblong, not drooping ; the 
white filaments thickened upwards. Low or wet ground. 

5. ADONIS. (The red-flowered species fabled to spring from the blood 
of Adonis, killed by a wild boar.) Stems leafy ; ieawen finely much cut 
into very narrow divisions. Cult. from Europe for ornament 

A. autumnalis, Pueasant’s-evE A. @ Stems near 1° high, it or the 
branches terminated by a small flower, of 5-8 scarlet or crimson petals, com- 
monly dark at their base. Has run wild in Tennessee. 
A. vernalis, Srrine A. \| Stems about 6’ high, bearing a large showy 

flower, of 10-20 lanceolate light-yellow petals, in early spring. 

6. MYOSURUS, MOUSETAIL (which the name means in Greek). @ 
M. minimus. An insignificant little plant, wild or run wild along streams 

from Illinois S., with a tuft of narrow entire root-leaves, and scapes 1’ ~3' high, 
bearing an obscure yellow flower, followed by tail-like spike of fruit of 1/-9! 
long, in spring and summer. 

7. RANUNCULUS, CROWFOOT, BUTTERCUP. (Latin name for 
a little frog, and for the Water Crowfoots, living with the frogs.) A large 
genus of wild plants, except the double-flowered varieties of three species cult. 
in gardens for ornament. (Lessons, p. 88, fig. 245, and p. 120, fig. 376, 377.) 

§ 1. Adguatic ; the leaves all or mostly under water, and repeatedly dissected into 
many capillary divisions: flowering all summer. 

R. aquatilis, Warrz Warer-Crowroor. Capillary leaves collapsing 
into a tuft when drawn out of the water; petals small, white, or only yellow at 
the base, where they bear a spot or little pit, but no scale: akenes wrinkled 
crosswise. 
R. divaricatus, Stirr W. Like the last, but less common; the leaves 

stiff and rigid enough to keep their shape (spreading in a circular outline) when 
drawn out of water. 

R. multifidus, Yertow W. Leaves under water much as those of the 
White Water-Crowfoots, or rather larger ; but the bright yellow petals as large 
as those of Common Buttercups, and, like them, with a little scale at the base. 
(Formerly named R. Pursurt, &c.) 

2. Terrestrial, many in wet places, but naturally growing with the foliage out 9 
; water : petals with the litle scale at the base, selew in all the ba pay a 

* Akenes not prickly nor bristly nor striate on the sides. \ 
+ Spearwort Crowroots; growing in very wet places, with mostly entire and 

narrow faves : fl. all summer. 

R. alismezefolius. Stems ascending, 1°-2° high; leaves lanceolate or the 
lowest oblong; flower fully 4/ in diameter; akenes beaked with a straight and 
slender style. 

R. Flammula. Smaller than the last, and akenes short-pointed ; rare 
N., but very common along borders of' ponds and rivers is the 

Var. réptans, or Creerine S., with slender stems creeping a few inches in 
length ; leaves linear or spatulate, seldom 1! long ; flower only 4! broad. 

+ + SMALL-FLOWERED CROWFOOTS; in wet or moist places, with upper 
leaves 3-parted or divided, and very small flowers, the petals shorter or not longer 
than the calyx: fl. spring and summer. 

R. abortivus, Smaui-rFLrowErep C. Very smooth and slender, 6/- 2° 
high; root-leaves rounded, crenate ; akenes in a globular head. Shady places, 
along watercourses.’ 

R. sceleratus, Cursep C. So called because the juice is very acrid and 
blistering ; stouter than the last and thicker-leaved, equally smooth, even the 
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root-leaves lobed or cut; akenes in an oblong or cylindrical head. In water 
or very wet places. 

R. recurvatus, Hoox-styLep C. Hairy, 1°-2° high ; leaves all 3-cleft 
and long-petioled, with broad wedge-shaped 2-3-lobed divisions ; akenes in a 
globular head, with long recurved styles. Woods. 
R. Pennsylvanicus, Bristry C. Bristly hairy, coarse and stout, 2°- 

3° high; leaves all 3-divided ; the divisions stalked, again 3-cleft, sharply cut 
and toothed; akenes in an oblong head, tipped with a short straight style. 
Along streams. 

+ + + Burrercurs or Common Crowroors, with bright yellow conolla, 
about 1! in diameter, much laryer than the calyx ; leaves all once and often twice 
3 - 5-divided or cleft, usually hairy ; head of akenes globular. 

++ Natives of the country, low or spreading. 
R. fascicularis, Earty B. Low, about 6’ high, without runners, on 

rocky hills in early spring ; root-leaves much divided, somewhat pinnate ; pctals 
rather narrow and distant; akenes scarcely edged, slender-beaked. 

R. repens, Creerine B. Everywhere common in very wet or moist 
places, flowering in spring and summer; immensely variable; stem soon as- 
cending, sending out some prostrate stems or runners in summer; leaves more 
coarsely divided and cleft than those of the last; petals obovate ; akenes sharp- 
edged and stout-beaked. 

++ ++ Introduced weeds from Europe, common in fields, §c., especially E.: stem 
erect: leaves much cut. 

R. bulbdésus, Butzovus B. Stem about 1° high from a solid bulbous 
base nearly as large as a hickory nut; calyx reflexed when the very bright yel- 
low and showy large corolla expands, in late spring. 

R. acris, Tary B. Stem 2°-3° high, no bulbous base; calyx only 
spreading when the lighter yellow corolla expands, in summer. Commoner 
than the last, except E. A full double-flowered variety is cult. in gardens, 
forming golden-yellow balls or buttons. 

+ + + + Garpen Ranuncutuses. Besides the double variety of the last, 
the choice Double Ranunculuses of the florist come from the two following. 

R. Asidticus, of the Levant; with 3-parted leaves and flowers nearly 2’ 
broad, resembling Anemonies, yellow, or of various colors. Not hardy N. 

R. aconitifdlius, of Eu., taller, smooth, with 5-parted leaves, and smaller 
white flowers, the full double called Fark Maips or FRANCE. 

* «* Akenes striate or ribbed down the sides. @ 

R. Cymbalaria, Sza-sip— Crowroor. A little plant, of sandy shores 
of the sea and Great Lakes, &c., smooth, with naked flowering stems 2/- 6! high, 
and long runners ; leaves rounded and kidney-shaped, coarsely crenate; flowers 
small, in summer. 

8. ZANTHORHIZA, SHRUB YELLOW-ROOT. (Name composed 
of the two Greck words for yellow and root.) Only one species, 

Z. apiifdlia. A shrubby plant, 1°-2° high, with deep yellow wood and 
roots (used by the Indians for dycien', pinnate leaves of about 5 cut-toothed or 
lobed leaflets, and drooping compound racemes of small dark or dull-purple 
flowers, in early spring, followed by little 1-seeded pods: grows in damp, shady 
places along the Alleghanies. 

9. HYDRASTIS, ORANGE-ROOT, YELLOW PUCCOON. (Name 
from the Greek, probably meaning that the root or juice of the plant is dras- 
tic.) A single species, 

H. Canadénsis. Low, sending up in early spring a rounded 5 — 7-lobed 
root-leaf, and a stem near 1° high, bearing one or two alternate smaller leaves 
above, just below the single small flower. The 3 greenish sepals fall from the 
bud, leaving the many white stamens and little head of pistils; the latter grow 
pulpy and produce a crimson fruit resembling a raspberry. Rich woods, from 
New York, W. & S. 
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10. ACT ASA, BANEBERRY. (The old Greek name of the Elder, from 
some likeness in the leaves.) \ FI. in spring, ripening the berries late in 
summer: growing in rich woods. Leaflets of the thrice-ternate leaves ovate, 
sharply cleft, and cut-toothed. 
A. spicata, var. rubra, Rep Bayeperry. Flowers in a very short 

ovate raceme or cluster, on slender pedicels; berries red. 
A. alba, Wuire Baneperry. Taller than the other, smoother, and 

flowering a week or two later, with an oblong raceme; pedicels in fruit very 
thick, turning red, the berries white. 

Ul. CIMICIFUGA, BUGBANE. (Latin name, meaning to drive away 
bugs.) J Like Bancberry, but tall, with very long racemes (1° - 3°), and 
dry pods instead of berries ; fl. in summer. 

C. racemdsa, Tart B. or Buack Snaxeroor. Stem with the long 
raceme 4°- 8° high; pistil mostly single, with a flat-topped stigma; short pod 
holding 2 rows of horizontally flattened seeds. Rich woods. 

C. Americana, American B. More slender, only 2°-4° high; pis- 
tils 5, with slender style and minute stigma; pods raised from the receptacle 
on slender stalks, flattish, containing few scaly-coated seeds. Alleghanies from 
Penn. S.; fl. late summer. 

12. CALTHA, MARSH-MARIGOLD. (Old name, from a word mean- 
ing goblet, of no obvious application.) 1, Onc common species, — 

C. palustris, Marsu-Maricoxp, wrongly called Cowszirs in the 
country. Stem 1°—2° high, bearing one or more rounded or somewhat kid- 
ney-shaped entire or crenate leaves, and a few flowers with showy yellow calyx, 
about 14/ across; followed by a cluster of many-seeded pods. Marshes, in 
spring ; young plant boiled for “ greens.” 

138. TROLLIUS, GLOBE-FLOWER. (Name of obscure meaning.) 
Flower large, like that of Caltha, but sepals not spreading except in our 
wild species; a row of small nectary-like petals around the stamens, and the 
leaves deeply palmately cleft or parted. \ Fl. spring. 

T. laxus, Witp G. Sepals only 5 or 6, spreading wide open, yellowish 
or dull greenish-white; petals very small, seeming like abortive stamens. 
Swamps, N. & W. 
T. Europsus, Trux or Evrorman G. Sepals bright yellow (10-20) 

broad and converging into a kind of globe, the flower appearing as if semi- 
double. Cult. from Eu. 

T. Asidticus, Asiatic G. Like the last, but flower rather more open 
and deep orange yellow. Cult. from Siberia. 

14. COPTIS, GOLDTHREAD. (From Greek word to cut, from the 
divided leaves.) 1, The only common species is, — 

C. trifolia, Tures-Leavep G. A delicate little plant, in bogs and damp 
cold woods N., sending up early in spring single white flowers (smaller than 
those of Wood Anemony) on slender scapes, followed by slender-stalked leaves 
of three wedge-shaped Icaflets ; these become bright-shining in summer, and last 
over winter. The roots or underground shoots are of long and slender yellow 
fibres, used as a popular medicine. 

15. HELLEBORUS, HELLEBORE. (Old Greek name, alludes to the 
oisonous properties.) 1, European plants, with pedate leaves and pretty 

lives flowers, in carly spring. 

H. viridis, Green H., has stems near 1° high, bearing 1 or 2 leaves and 
2 or 8 pale yellowish-green flowers: run wild in a few places E. 
H. niger, Brack H., the flower called Curistmas Rosx (because flow- 

ering in warmer parts of England in winter), has single large flowers (2! — 3! 
across, white, turning pinkish, then green), on scapes shorter than the shining 
evergreen leaves, in earliest spring. Rare in gardens. 
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16. NIGELLA, FENNEL-FLOWER. (Name from the black seeds.) 
Garden plants from Eu. and Orient; with leafy stems, the leaves finely di- 
vided, like Fennel; known by having the 5 ovaries united below into one 
5-styled pod. Seeds large, blackish, spicy ; have been used as a substitute 
for spice or pepper. 

N. Damascéna, Common F. or Raccep-Lapy. Flower bluish, rather 
large, surrounded and overtopped by a finely-divided leafy involucre, like the 
other leaves ; succeeded by a smooth inflated 5-celled pod, in which the lining 
of the cells separates from the outer part. 
N. sativa, Nurmec-Frower. Cult. in some old gardens; has coarser 

leaves, and smaller rough pods. 

17. AQUILEGIA, COLUMBINE. (From aquila, an eagle, the spurs of 
the petals fancied to resemble talons.) 1, Well-known, large-flowered 
ornamental plants: flowers in spring and early summer, usually nodding, so 
that the spurs ascend. 

x North American species, with long straight spurs to the corolla, 

A. Canadénsis, Witp C. Flowers about 2! long, scarlet and orange, 
or light yellow inside, the petals with a very short lip or blade, and stamens 
projecting. Common on rocks. 

A. Skinneri, Mexican C., is taller, later, and considerably larger-flow- 
ered than the last, the narrower acute sepals usually tinged greenish ; otherwise 
very similar. Cult. 
A. certilea, Lone-spurrep C., native of the Rocky Mountains, lately 

introduced to gardens, and worthy of special attention; has blue and white 
flowers, the ovate sepals often 1}', the very slender spurs 2! long, the blade of 
the petals (white) half the length of the (mostly blue) sepals, spreading. 

* * Old World species, with hooked or incurved spurs to the corolla. 

A. vulgaris, Common Garpen C. Cult. in all gardens, 1°- 3° high, 
many-flowered ; spurs rather longer than the blade or rest of the petal; pods 
elas ak Flowers varying from blue to purple, white, &.,,greatly changed 
y culture, often full double, with spur within spur, sometimes all changed 

into a rosette of plane petals or sepals. 
A. glandulosa, Guanputar C. A more choice species, 6’-1° high, 

with fewer very showy deep blue flowers, the blade of the petals white or white- 
tipped and twice the length of the short spurs ;. pods and summit of the plant 
glandular-pubescent. 

A. Sibirica, Srszrtan C. Equally choice with the last, and like it; 
but the spurs longer than the mostly white-tipped short blade, as well as the 
pods, &c. smooth. 

18. DELPHINIUM, LARKSPUR. (From the Latin name of the dol- 
phin, alluding to the shape of the flower.) The familiar and well-marked 
flower of this genus is illustrated in Lessons, p. 87, fig. 239-241. 
* Garden annuals from Eu., with only the 2 cd pétals, united into one body, one 

pistil, and leaves finely and much divided: fl. summer and fall. 

D. Consdlida, Fietp L. Escaped sparingly into roadsides and fields , 
flowers scattered on the spreading branches, blue, varying to pink or white; 
pod smvoth. 

D. Ajacis, Rocxer L. More showy, in gardens, and with similar flowers 
crowded in a long close raceme, and downy pods; spur shorter: some marks on 
the front of the united petals were fancied to read AIAI = Ajax. 

* * Perennials, with 4 separate petals and 2—5, mostly 3 pistils. 

D. grandiflorum, Greart-rt. L. of the gardens, from Siberia and China, 
is 1°-2° high, with leaves cut into narrower linear divisions ; blue flowers, 14° 
or more across, with ample oval sepals, and the 2 lower petals rounded and 
entire. Various in color, also double-flowered ; summer. 

D. cheilanthum, of which D. rormosum, Snowy L., is one of the 
various garden forms, also Siberian, is commonly still larger-flowered, deep 
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blue, with lower petals also entire or nearly so ; the mostly downy leaves have 
fewer and lanceolate or wedge-lanceolate divisions; is now “much mixed and 
crossed with others : summer. 

D. aztreum, Azure L. Wild S. & W., often downy, 1° - 3° high, with 
narrow linear divisions to the leaves, and a spike-like raceme of rather small, 
azure, pale-blue, or sometimes white flowers, in spring ; sepals and 2-cleft lower 
petals oblong. Var. with full-double flowers in gardens : summer. 

D. tricorne, Dwarr Wi.tp L. Open woods from Penn. W. & S.: 
about 1° high from a branched tuberous root; has broader linear lobes to the 
leaves, and a Joose raceme of few or several rather large showy flowers, dee 
blue or sometimes white, in spring ; sepals and cleft lower petals oblong ; pods 
strongly diverging. 

D. exaltatum, Ta.i Witp L.., is the wild species (from Penn. W. & S.) 
most resembling the next, 3°-5° high, but the less handsome flowers and 
panicled racemes hoary or downy : fl. summer. : 

D. elatum, Bev Larxsrur. Cult. from Eu.: 3°- 6° high, with broad 
leaves 5 -7-cleft beyond the middle, and the divisions cut into sharp lobes or 
teeth ; many flowers (in summer) in a long wand-like raceme, blue or purplish ; 
the 2-cleft lower petals prominently yellowish-bearded in the common garden 
oe ae are many varieties and mixtures with other species, some double- 
owered. 

19. ACONITUM, ACONITE, WOLFSBANE, MONKSHOOD. (An- 
cient name.) } Root thick, tuberous or turnip-shaped, a virulent poison 
and medicine. Leaves palmately divided or cleft and cut-lobed. Flowers 
showy: the large upper sepal from its shape is called the casque or helmet. 
Under it are two long-stalked queer little bodies which answer for petals. 
See Lessons, p. 87, fig. 242, 243, 244. The following are all cult. from Eu. 
for ornament, except the first: fl. summer. # 

A. uncinatum, Witp A. or Monxsnoop. Stem slender, 3°- 5°, erect, 
but bending over above, as if inclined to climb; leaves cleft or parted into 

3-5 ovate or wedge-lanceolate cut-toothed lobes; flowers loosely panicled, blue ; 

the roundish helmet nearly as broad as high, its pointed visor turned down. 

Low grounds, from Penn. 8. & W. a 

A. variegatum, Variecatep A. Erect; leaves divided to the base 
into rather broad-lobed and cut divisions ; flowers in a loose panicle or raceme, 

blue and often variegated with white or whitish ; the helmet considerably higher 

than wide, its top curved forward, its pointed visor ascending or horizontal. 

A. Napéllus, Trvz Monxsnoop or Orricivat Aconirz. Erect, 
from a turnip-shaped root ; leaves divided to the base and then 2-8 times cleft 

into linear lobes ; flowers crowded in a close raceme, blue (also a white variety) ; 

helmet broad and low. as 

A. Anthora, low species, with very finely divided leaves, and crowded 

yellow flowers, the broad helmet rather high, occurs in some old gardens. 

20. PHIONIA, PONY. (Ancient name, after a Greek physician, Pon.) 

YL Well-known large-flowered ornamental plants, cult. from the Old World. 

Leaves ternately decompound. Roots thickened below. 

* Herbs, with single flowered stems, in spring, and downy pods. 

P. officinalis, Common P. Very smooth, and with large coarsely di- 

vided green leaves ; the great flowers red, white, &., single or very double 

P. peregrina, of Eu., in the gardens called P. raropoxa, has leaves 

glaucous and more or less downy beneath, and smaller flowers than the last, 

rose-red, &c., generally full double, and petals cut and fringed. : 

P. tenuifdlia, SLenper-Leaven P. of Siberia, is low, with early crimson- 

red flowers, and narrow linear divisions to the leaves. : 

* * Herbs, with several-flowered stems, in summer, and smooth pods. 

P. albiflora, Waire-rt. or Fracrant P., or Curvese P. Very smooth 
about 3° high, with bright green foliage, and white or rose-colored, often sweet- 

scented, rather small flowers, single, also double, and with purple varieties. 
8&F—13 
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% * * Shrubby: fl. in spring and early summer. 

P. Motttan, Tree Pony, of China. Stems 2°-38° high; leaves pale 
and glaucous, ample; flowers very large (6! or more across), white with purple 
base, or rose-color, single or double ; the disk, which in other species is a mere 
ring, in this forms a thin-fleshy sac or covering, enclosing the 5 or more ovaries, 
but bursting, and falling away as the pods grow. 

2. MAGNOLIACEA, MAGNOLIA FAMILY. 

Trees or shrubs, with aromatic bitter bark, simple mostly entire 
alternate leaves, and solitary flowers; the sepals and petals on the 
receptacle and usually in threes, but together occupying more than 
two ranks, and imbricated in the bud; pistils and mostly the sta- 
mens numerous, the latter with adnate anthers (Lessons, p. 101, fig. 
298); and seeds only 1 or 2 in each carpel; the embryo small in 
albumen. 

I. Stipules to the leaves forming the bud-scales, and falling early. 
Flowers perfect, large. Stamens and pistils many on a long recep- 
tacle or axis, the carpels imbricated over each other and cohering 
into a mass, forming a sort of cone in fruit. These are the charac- 
ters of the true Magnolia Family, of which we have two genera. 

1. LIRIODENDRON. Sepals 3, reflexed. Corolla bell-shaped, of 6 broad green- 
ish-orange petals. Stamens almost equalling the petals, with slender fila- 
ments, and long anthers opening outwards. Carpels thin and scale-form, 
closely packed over each other, dry in fruit, and after ripening separating 
and falling away from the slender axis ; the wing-like portion answering to 
style; the small seed-bearing cell at the base and indehiscent. Leaf-buds 
flat : stipules free from the petiole. 

2. MAGNOLIA. Sepals 3. Petals 6 or 9. Stamens short, with hardly any fil- 
aments; anthers opening inwards. Carpels becoming fleshy in fruit and 
forming a red or rose-colored cone, each when ripe (in autumn) splitting 
down the back and discharging 1 or 2 coral-red berry-like seeds, which hang 
on extensile cobwebby threads. Stipules united with the base of the petiole, 
falling as the leaves unfold. 

II. Stipules none. Here are two Southern plants which have 
been made the representatives of as many small orders. 
8. ILLICIUM. Flowers perfect. Petals 9-80. Stamens many, separate. Pis 

tils several in one row, forming a ring of almost woody little pods. 
4. SCHIZANDRA. Flowers monecious. Petals mostly 6. Stamens 5, united 

into a disk or button-shaped body, which bears 10 anthers on the edges of 
lobes. Pistils many in a head, which lengthens into a spike of scattered 

red berries. 

1. LIRIODENDRON, TULIP-TREE (which is the meaning of the 
botanical name in Greek). Only one species, 

L. Tulipifera. A tall, very handsome tree, in rich soil, commonest W., 
where it, or the light and soft lumber (much used in cabinet-work), is called 
WuirTE-woop, and even Poptar; planted for ornament; fl. late in spring, 
eer Hee greenish and orange. Leaves with 2 short side-lobes, and the end 
as if cut off. 

2. MAGNOLIA. (Named for the botanist Magnol.) Some species are 
called Umpre.ia-TREES, from the way the leaves are placed on the end of 
the shoots ; others, CucumBER-TREEs, from the appearance of the young fruit. 

« Native trees of this country, often planted for ornament. 

M. grandiflora, Great-rLowerep Maenotta of S., half-hardy in the 
Middle States. The only perfectly evergreen species ; splendid tree with 
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coriaceous oblong or obovate leaves, shining above, mostly rusty beneath; the 
flowers very fragrant, white, very much larger than the next, in spring. 
M. glatica, Smaxx M. or Sweer Bay. Wild in swamps N. to New Jersey 

and Mass.; a shrub or small tree, with the oblong obtuse leaves white or 
glaucous beneath, and globular white and fragrant Howers (2’- 3! wide), in 
summer. The leaves are thickish and almost evergreen, quite so far south. 
M. acuminata, Cucumper M. or CucumBer-TrEE. Wild from N. Y. 

W.&S.; a stately tree, with the leaves thin, green, oblong, acute or pointed 
at both ends, and somewhat downy bencath, and pale yellowish-green flowers 
(3' broad), late in spring. 
M. cordata, Yertow Cucumser M., of Georgia, hardy even in New 

England; like the last, but a small tree with the leaves ovate or oval, seldom 
cordate ; and the flowers lemon-yellow. 
M. macrophylla, Grear-teavep M., of Carolina, nearly hardy N. to 

Mass. A small tree, with leaves very large (2° - 3° long), obovate-oblong with 
a cordate base, downy and white beneath, and an immense open-bellshaped 
white flower (8’~12' wide when outspread), somewhat fragrant, in early sum- 
mer; petals ovate, with a purple spot at the base. 
M. Dmbrélls, Umpre.a M. (also called M. rrirfraza). Wild in Penn. 

and southward. A low tree, with the leaves on the end of the flowering 
branches crowded in an umbrella-like circle, smooth and green both sides, obo- 
vate-lanceolate, pointed at both ends, 1°-2° long, surrounding a large white 
flower, in spring; the petals 24/-3/ long, obovate-lanccolate and acute, nar- 
rowed at the base; the ovate-oblong conc of fruit showy in autumn, rose-red, 
4'—5/ long. 
M. Fraseri, Ear-teavep Umsre.ya M. (also called M. auricuLAta). 

Wild from Virginia S., hardy as the last, and like it; but a taller tree, with the 
leaves seldom 1° long and auricled on each side at the base, the white obovate- 
spatulate petals more narrowed below into a claw ; cone of fruit smaller. 

* *& Chinese and Japanese species. 

M. conspicua, Yuvan of the Chinese, half-hardy in N. States. A small 
tree, with very large white flowers appearing before any of the leaves, which 
are obovate, pointed, and downy when young. 
M. Soulangeana is a hybrid of this with the next, more hardy and the 

petals tinged with purple. 
M. purptirea, Purrre M. of Japan, hardy N. A shrub, the showy 

flowers (pink-purple outside, white within) beginning to appear before the leaves, 
which are obovate or oval, and bright dark green. 

3. ILLICIUM, STAR-ANISE. (From a Latin word, meaning to entice.| 
Shrubs, aromatic, especially the bark and pods, with evergreen oblong leaves, 

I. anisatum, of China, which yields an oil of anise, has small yellowish 
flowers, is rare in greenhouses. : 

TI. Floridanum, Witp Ayise-Tree, of Florida, &c.; has larger darh 
purple flowers, of 20 - 30 narrow petals, in spring. 

4. SCHIZANDRA. (Name from two Greck words, means cut-stamens.) 
S. coccinea, a twining shrub of S. States, scarcely at all aromatic, with 

thin ovate or oblong leaves, and small crimson-purple flowers, in spring. 

3. ANONACEAS, CUSTARD-APPLE FAMILY. 
Trees or shrubs, with 3 sepals and 6 petals in two sets, each set. 

valvate in the bud, and many short stamens on the receptacle, sur- 
rounding several pistils, which ripen into pulpy fruit containing 
large and flat bony seeds. Embryo small; the albumen which 
forms the bulk of the kernel appears as if cut up into small pieces. 
Foliage and properties resembling Magnolia Family, but seldom 
aromatic, and no stipules. All tropical, except the single genus 
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1. ASIMINA, PAPAW of U.S. (Creole name.) Petals greenish ot 
ellowish, becoming dark dull purple as they enlarge; the 3 inner small. 

Pistils few in the centre of the globular head of anthers, making one or 
more large, oblong, pulpy fruits, sweet and eatable when over-ripe {in autumn. 
Flowers in early spring preceding the leaves. 

A. triloba, Common Paraw (wholly different from the true Papaw of W. 
Ind.), is a shrub or small tree, wild W. & S. and sometimes planted, with obo- 
vate-lanceolate leaves, and banana-shaped fruit 3’ - 4/ long. 
A. parviflora is a small-flowered, and A. andiflora a large-flowered 

species of S. E. States, both small-fruited, and A. pygmea is a dwarf one 
with nearly evergreen leaves far South. : 

4, MENISPERMACEA, MOONSEED FAMILY. 

Woody or partly woody twiners, with small dicecious flowers; 
their sepals and petals much alike, and one before the other (usu- 
ally 6 petals before as many sepals); as many or 2-3 times as 
many stamens; and 2-6 pistils, ripening into 1-seeded little stone~ 
fruits or drupes; the stone curved, commonly into a wrinkled or 
ridged ring; the embryo curved with the stone. Leaves palmate 
or peltate: no stipules. Anthers commonly 4-lobed. 

1. COCCULUS. Sepals, petals, and stamens each 6. 
2. MENISPERMUM. Sepals and petals 6 or 8. Stamens in sterile flowers 12 - 20. 

1. COCCULUS. (Name means a little berry.) Only one species in U. S. 
C. Carolinus, Carotrna C. Somewhat downy ; leaves ovate or heart 

shaped, entire or sinuate-lobed; flowers greenish, in summer; fruits red, as 
large as peas. From Virginia 8. & W. 

2. MENISPERMUM, MOONSEED. (Name from the shape of the 
stone of the fruit.) Only one species, 

M. Canadénse, Canap1an Moonseep. Almost smooth; leaves peltate 
near the edge; flowers white, in late summer; fruits black, looking like small 
grapes. = 

5. BERBERIDACEAS, BARBERRY FAMILY. 

Known generally by the perfect flowers, having a petal before 
each sepal, and a stamen before each petal, with anthers opening 
by a pair of valves like trap-doors, hinged at the top (Lessons, 
p- 103, fig. 308), and a single simple pistil. But No. 6 has nu- 
merous stamens, 5 and 6 have more petals than sepals, and the 
anthers of 2 and 6 open lengthwise, in the ordinary way. There 
are commonly bracts or outer sepals behind the true ones. All blos- 
som in spring, or the true Barberries in early summer. 

% Shrubs or shrubby: stamens 6 : berry few-seeded. 

1. BERBERIS. Flowers yellow, in racemes: petals with two deep-colored spots 
at the base. Leaves simple, or simply pinnate. Wood ana inner bark yellow. 
Leaves with sharp bristly or spiny teeth. 

2 NANDINA. Flowers white, in panicles: anthers opening lengthwise. Leaves 
twice or thrice pinnate. 

* * Perennial herbs. 

a With one to three twice or thrice ternately compound leaves. 
8 EPIMEDIUM. Stamens 4. Petals 4 hollow spurs or hoods. Pod several 

seeded. Leaflets with bristly teeth. 
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4. CAULOPHYLLUM. Stamens 6. Petals 6 broad and thickish bodies much 
shorter than the sepals. Ovary bursting or disappearing early, leaving the 
two ovules to develop into naked berry-like, or rather drupe-like, spherical 
seeds on thick stalks. 

++ With simply 2-9-parted leaves, and solitary white fiver i sepals paeng when 
the blossom opens. Seeds numerous, parictul. Pistils rarely more than one ! 

5. JEFFERSONIA. Flower ona scape, rather preceding the 2-parted root-leaves. 
Petals (oblong) and stamens mostly 8. Fruit an ovate pod, opening by a 
cross-line half-way round, the top forming a conical lid. Seeds with an 
aril on one side. 

6. PODOPHYLLUM. Flower in the fork between the two peltate 5 - 9-parted 
leaves: root-leaf singe and peltate in the middle, umbrella-like. Petals 
6-9, large and broad. Stamens usually 12-18. Fruit an oval, large and 
pets aaiabls berry ; the seeds imbedded in the pulp of the large parietal 
placenta. 

1. BERBERIS, BARBERRY. (Old Arabic name.) The two sorts or 
sections have sometimes been regarded as distinct genera. 

§ 1. True BarBerry ; with simple leaves, clustered in the axil of compound spines. 

B. vulgaris, Common B. of Eu. Planted, and run wild in thickets and 
by roadsides; has drooping many-flowered racemes, and oblong red and sour 
berries ; leaves obovate-oblong, fringed with closely-set bristly teeth, with a joint 
in the very short petiole (like that in an orange-leaf), clustered in the axils of 
triple or multiple spines, which answer to leaves of the shoot of the previous 
season (see Lessons, p. 63, fig. 171). 
B. Canadénsis, Witp B. In the Alleghanies from Virginia S., and rarely 

cult., a low bush, with few-flowered racemes, oval red berries, and less bristly 
or toothed leaves. 
§ 2. Manonra; with pinnate and evergreen leaves, spiny-toothed leaflets, and 

clustered racemes of early spring flowers: berries blue or black with a 
bloom. Planted for ornament. 

B. Aquifdlium, Hotty B. or Manonta, from Oregon, &c., rises to 
3° —4° high ; leaflets 5 — 9, shining, finely reticulated. 

B. répens, Crzurine or Low M., from Rocky Mountains, is more hardy, 
rises only 1° or less, and has rounder, usually fewer, pale or glaucous leaflets. 

B. nervosa, also called GLumAcEa, from the husk-like long and pointed 
bud-scales at the end of the stems, which rise only a few inches above the ground ; 
leaflets 11-21, along the strongly-jointed stalk, lance-ovate, several-ribbed from 
the base. Also from Oregon. 
_ B. Japénica, Jaray M., tall, rising fully 6° high, the rigid leaflets with 
only-3 or 4 strong spiny teeth on each side, is coming into ornamental] grounds. 

2. NANDINA. (The native Japanese name.) A single species, viz. 
N. doméstica. Cult. in cool greenhouse, &c., from Japan: very com- 

pound large leaves : the berries more ornamental than the blossoms. 

3. EPIMEDIUM, BARREN-WORT. (Old Greck name, of uncertain 
meaning.) Low herbs, with neat foliage: cult. for ornament. 
E. Alpinum, of European Alps, has a penkls of odd-looking small flowers ; 

the yellow petals not larger than the reddish sepals. 
. macranthum, Larce-rLtoweErep E. of Japan, with similar foliage, 

has large white flowers with very long-spurred petals. 

4. CAULOPHYLLUM, COHOSH. The only species of the genus is 
C. thalictroides, Brur Conosu. Wild in woods, with usually only one 

stem-leaf and that close to the top of the naked stem (whence the name of the 
genus, meaning stem-lea/’), and thrice ternate, but, having no common petiole, it 
looks like three leaves ; and there is a larger and more compound radical leat, 
with a long petiole. The leaves are glaucous and resemble those of Thalictrum 
{as the specific name indicates), but the leaflets are larger. Seeds very hard, 
with a thin blue pulp. 
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5. JEFFERSONIA, TWIN-LEAF. (Named for Thomas Jefferson.) 
J. diphylla, sometimes called Ruzumatism-root. Wild in rich woods, 
. & S., sometimes cult.; the pretty white flower and the leaves both long- 

stalked, from the ground, appearing in early spring. 

6. PODOPHYLLUM, MAY-APPLE, or MANDRAKE. (Name means 
foot-leaf, the 5 ~ 7-parted leaf likened to a webbed-foot.) 

P. peltatum. Wild in rich soil: the long running rootstocks (which are 
oisonous and medicinal) send up in spring some stout stalks terminated by a 
arge, 7 —9-lobed, regular, umbrella-shaped leaf (i. e. peltate in the middle), and 
some which bear two one-sided leaves (peltate near their inner edge), with a large 
white flower nodding in the fork. The sweet pulpy fruit as large as a pullet’s 
egg, ripe in summer: rarely 2 or more to one flower. 

6. NYMPH ACE, WATER-LILY FAMILY. 
Aquatic perennial herbs, with the leaves which float on the 

surface of the water or rise above it mostly peltate or roundish- 
heart-shaped, their margins inrolled in the bud, long-petioled ; axil- 
lary 1-flowered peduncles; sepals and petals hardly ever 5, the 
latter usually numerous and imbricated in many rows. The genera 
differ so widely in their botanical characters that they must be 
described separately. One of them is the famous Amazon Water- 
Lily, Victoria REGIA, with floating leaves 3 feet or more in diam- 
eter, and the magnificent flowers almost in proportion; while the 
dull flowers of Water-shield are only half an inch long. 
1. BRASENIA. Sepals and petals each 3 or 4, narrow, and much alike, dull pur- 

ple. Stamens 12-18: filaments slender. Pistils 4-18, forming indehiscent 
1 -38-seeded pods. ll the parts separate and persistent. Ovules commonly 
on the dorsal suture! Embryo, &c. as in Water-Lily. 

2. NELUMBIUM. Sepals and petals many and passing gradually into each other, 
deciduous. Stamens very many, on the receptacle, the upper part of which 
is enlarged into a top-shaped body, bearing a dozen or more ovaries, each 
tipped with a flat stigma and separately immersed in ag many hollows. (Les- 
sons, p. 118, fig. 862.) In fruit these form 1-seeded nuts, resembling small 
acorns. The whole kernel of the seed is embryo, a pair of fleshy and farina- 
cevus cotyledons enclosing a plumule of 2 or 3 rudimentary green leaves. 

8. NYMPHAA. Sepals 4, green outside. Petals numerous, many times 4, pass- 
ing somewhat gradually into the numerous stamens (Lessons, p. 84, fig. 228): 
both organs grow attached to the globular many-celled ovary, the former 
to its sides which they cover, the latter borne on its depressed summit. 
Around a little knob at the top of the ovary the numerous stigmas radiate as 
in a poppy-head, ending in long and narrow incurved lobes. Fruit like the 
ovary enlarged, still covered by the decaying persistent bases of the petals: 
numerous seeds cover the partitions. Ripe seeds each in an arillus or bag 
open at the top. (Lessons, p. 126, fig. 418.) Embryo, like that of Nelumbium 
on a very small scale, but enclosed in a bag, and at the end of the kernel, the 
rest of which is mealy albumen. 

4, NUPHAR. Sepals usually 6 or 6, partly green outside. Petals many small 
and thickish bodies inserted under the ovary along with the very numerous 
short stamens. Ovary naked, truncate at the top, which is many-rayed by 
stigmas, fleshy in fruit: the internal structure as in Nymphza, only there is 
no arillus to the seeds. 

1. BRASENIA, WATER-SHIELD. (Name unexplained.) One species, 

B. peltata. In still, rather deep water: stems rising to the surface, slen- 
der, coated with clear jelly, bearing floating oval centrally-peltate leaves (2! — 3! 
long), and purplish small flowers, produced all summer. 

2. NELUMBIUM, NELUMBO. (Ceylonese name.) Rootstocks inter- 
rupted and tuberous, sending up, usually out of water, very long petioles and 



PITCHER-PLANT FAMILY. 47 

peduncles, bearing very large (1°-2° wide) and more or less dish-shaped or 
cup-shaped centrally-peltate entire leaves, and great flowers (5/-10/ broad), 
in summer. Seeds. also the tubers, eatable. 

_ WN. luteum, Yetiow N. or Water Curnquzrin. Common W. &S.: 
introduced, by Indians perhaps, at Sodus Bay, N. Y., Lyme, Conn., and below 
Philadelphia. Flower pale dull yellow : anther hook-tipped. 
LN. speciosum, Suowy N., Lotus or Sacrep Bean of India, with 

pinkish flowers and blunter anthers : cult. in choice conservatories. 

8. NYMPHASA, WATER-LILY, POND-LILY. (Dedicated to the 
Le fir la Long prostrate rootstqcks, often as thick as one’s arm, 
send up floating leaves Troanded and with a narrow cleft nearly or quite to 
the petiole) and large handsome flowers, produced all summer: these close in 
the afternoon : the fruit ripens under water. 

N. odorata, Sweer-scentep Waite W. Common in still or slow 
water, especially E. Flower richly sweet-scented, white, or sometimes pinkish, 
rarely pink-red, variable in size, as are the leaves; seeds oblong. 

. tuberosa,* TuBer-BsEARING W. Common through the Great Lakes, 
and W. & S. Flower nearly scentless (its faint odor like that of apples), 
pure white, usually larger (4/-9! in diameter), as are also the leaves (8/ — 15! 
wide); petals broader and blunter; seeds almost globular; rootstock bearing 
copious tubers like “ artichokes,” attached by a narrow neck and spontaneously 
separating. 

. certilea, Biuz W., of Egypt, &c., cult. in aquaria; a tender species, 
with crenate-toothed leaves, and blue or bluish sweet-scented flowers, the petals 
fewer and acute. 

4. NUPHAR, YELLOW POND-LILY, or SPATTER-DOCK. (Old 
Greek name.) Rootstock, &c. as in Nymphza: leaves often rising out of 
water: flowers by no means showy, yellow, sometimes purplish-tinged, pro- 
duced all summer : fruit ripening above water. 

N. 4dvena, is the common species, everywhere ; has 6 unequal sepals or 
sometimes more; petals, or what answer to them, truncate, shorter than the 
stamens and resembling them ; the thickish leaves rounded or ovate-oblong. 
N. luteum, rare N.; has smaller flowers, with 5 cal dae petals dilated 

upwards and more conspicuous, and a globular fruit with a narrow neck: 
the var. pumilum, a small variety, has flowers only 1’, and leaves 1/—5/ in 
diameter ; rather common N. 
N. sagittifolia, Arrow-teavep N., from North Carolina S. ; has sagit- 

tate leaves (1° by 2’), and 6 sepals. This and the last produce their earlier 
leaves under water and very thin. 

7, SARRACENIACEA, PITCHER-PLANT FAMILY. 
Consists of one South American plant, of the curious Dariine- 

TONIA CALIFORNICA in. the mountains of California, and of the 
following : — 

1. SARRACENIA. (Named for Dr. Sarrasin of Quebec.) S1pEsADDLE- 
FLowER, a most unmeaning popular name. Leaves all radical from a per- 
ennial root, and in the form of hollow tubes or pitchers, winged down the 
inner side, open at the top, where there is a sort of arching blade or hood. 
The whole foliage yellowish green or purplish. Scape tall, naked, bearing a 
single large nodding flower, in early summer. Sepals 5, with 3 bractlets at 
the base, colored, persistent. Petals 5, fiddle-shaped, incurved over the pel- 
tate and umbrella-shaped 5-angled petal-like great top to the style. Stamens 
very numerous. Ovary 5-celled. Pod many-seeded, rough-warty. 

S. purptrea, Purpze S. or Prrcwer-Pranr of the North, where it is 
common in bogs. Leaves pitcher-shaped, open, with an erect round-heart- 
shaped hood and a broad side-wing, purple-veiny ; flower deep purple. 
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S. rubra, Rep-rLowrrEep Trumret-LeaF of S. States: sometimes cult. 
in greenhouses. Leaves trumpet-shaped, slender, a foot long, with a narrow 
wing and an erect ovate pointed hood; flower crimson-purple. Cos 

S. Drummondii, Great Trumret-Lear of Florida: sometimes cult. 
Leaves much like the last, but 2° or 3° long, upper part of the tube and the 
roundish erect hood variegated and purple-veiny ; and the deep-purple flower 
very large. 

S. psittacina, Parror, Prrcuer-Prant. of S. States, and rarely cult. 
Leaves short and spreading, with a narrow tube, a broad wing, and an inflated 
globular hood, which is incurved over the mouth of the tube, spotted with white; 
flower purple. 

S. variolaris, Srortep Trumret-Lear of S. States. Leaves erect, 
trumpet-shaped, white-spotted above, longer than the scape, with a broad wing, 
and an ovate hood arching over the orifice ; flower yellow. 

S. flava, Yettow Trumpert-Lear of S. States: cult. more commonly 
than the rest, as a curiosity, and almost hardy N. Leaves trumpet-shaped, 2° 
long, erect, yellowish or purple-veiny. with a narrow wing, and an erect round- 
ish but pointed hood, a tall scape, and yellow flower. . 

8. PAPAVERACEAS, POPPY FAMILY. 
Herbs with milky or colored juice, regular flowers, a calyx mostly 

of 2 sepals which fall when the blossom opens, petals twice or 3-5 
times as many, numerous stamens on the receptacle, and a com- 
pound 1-celled ovary, with 2 or more parietal placente. Fruit a 
pod, many-seeded. Juice narcotic, as in Poppy (opium), or acrid. 
No. 5 has watery juice, with the odor of muriatic acid, and the 
calyx like a cap or lid; No. 7 has no petals and. few seeds. : 

* Petals crumpled in the flower-bud, which droops on its peduncle before opening 

1. PAPAVER. Stigmas united into a many-rayed-circular body which is closely 
sessile on the ovary. Pod globular or oblong, imperfectly many-celled by 
the projecting placentz which are covered with numberless. seeds, opening 
only by pores or chinks at the top.. Juice white. 

2. STYLOPHORUM. Stigma 3 - 4-lobed, raised on a style. Pod ovoid, bristly, 
- opening from the top into 3 or 4 valves, leaving the thread-like placentz be-- 
tween them. Juice yellow. 

8. CHELIDONIUM. Stigma 2-lobed, almost sessile. Pod linear, with 2 placenta, 
splitting from below into 2 valves. Juice orange. 
* * Petals more or less crumpled in the bud, which is erect before opening. 

4. ARGEMONE. Stigma 3-6-lobed, almost sessile. Sepals and oblong pod 
prickly ; the latter opening by valves from the top, leaving the thread-like 
placentz between. Juice yellow. 

5. FSCHSCHOLTZIA. Sepals united into a pointed cap which falls off entire. 
Receptacle or end of the flower-stalk dilated into a top-shaped body, often 
with a spreading rim. Stigmas 4-6, spreading, unequal ; but the placentae 
only 2. Pod long and slender, grooved. Juice colorless. 

* * % Petals not crumpled in the bud, which does not droop. 
6. SANGUINARIA. Sepals 2; but the petals 8-12. Stigma 2-lobed, on a short 

style. Pod oblong, with 2 placenta. Juice orange-red. 
% & % « Petals none. Flowers in panicles, drooping in the bud. 

7. BOCCONIA. Sepals 2, colored. Stigma 2-lobed. Pod few-seeded. Juice 
reddish. 

1. PAPAVER, POPPY. (Ancient name.) We have no truly wild spe- 
cies: the following are from the Old World. ; 

* Annuals, flowering in summer : cult. and weeds of cultivation. 
P. somniferum, Opium Popry. Cult. for ornament, especially double- 

flowered varieties, and for medical uses. Smooth, glaucous, with clasping and 
wavy leaves, and white or purple flowers. 
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P. Rhoas, Cory Porry of Eu. Low, bristly, with almost pinnate 
leaves, and deep red or scarlet flowers with a dark eye, or, when double, of 
various colors; pod obovate. 

P. dtbium, Lone-ueapep P. Leaves with their divisions more cut than 
the last ; flowers smaller and lighter red, and pod oblong-clavate : run wild in 
fields in Penn. ‘ 

% % Perennial: cult. for ornament : flowering in late spring. 
PB. orientale, Orrenrat P. Rough-hairy, swith tall flower-stalks, almost 
innate leaves, and a very |e deep-red flower, under which are usually some 
eafy persistent bracts. Var. BRaAcTEATUM, has these bracts larger, petals still 
larger and deeper red, with a dark spot at the base. ? 

2. STYLOPHORUM, CELANDINE POPPY. (Name means syle 
bearer, expressing a difference between it and Poppy and Celandine.) \} 

8. diphyllum. From Penn. W. in open woods; resembling Celandine, 
but low, and with far larger (yellow) flowers, in spring. 

3. CHELIDONIUM, CELANDINE. (From the Greek word for the 
Swallow.) @® 

C. majus, the only species, ‘in all gardens and moist waste places ; 1° - 4° 
high, branching, with pinnate or twice pinnatifid leaves, and small yellow flowers 
in a sort of umbel, all sur ; the pods long and slender. 

4. ARGEMONE, PRICKLY POPPY. (Meaning of name uncertain.) @ 
A. Mexicana, Mexican P. Waste places and gardens. Frickly, 1°-2° 

high ; leaves sinuate-lobed, blotched with white; flowers yellow or yellowish, 
pretty large, in summer. Var. aLBirLORa has the flower larger, sometimes 
very large, white ; cult. for ornament. 

5. ESCHSCHOLTZIA. (Named for one of the discoverers, Eschscholtz, 
the name easier pronounted than written.) . 

E. Califérnica, Californian annual, now common in gardens ; with pale 
dissected leaves, and long-peduncled large flowers, remarkable for the top- 
shaped dilatation at the base of the flower, on which the extinguisher-shaped 
calyx rests: this is forced off whole by the opening petals. The latter are 
bright orange-yello®, and the top of the receptacle is broad-rimmed. Var. 
DovetAsi1 wants this rim, and its petals are pure ycllow, or sometimes white ; 
but the sorts are much mixed in the gardens; and there are smaller varieties 
under different names. : 

-6. SANGUINARIA, BLOOD-ROOT. (Name from the color of the 
juice.) 

8. Canadénsis, the common and only species ; wild in rich woods, hand- 
some in cultivation. The thick red rootstock in early spring sends up a rounded.. 
reniform and palmate-lobed veiny leaf, wrapped around a flower-bud : as the leaf 
comes out of ground and opens, the scape lengthens, and carries up the hand- 
some, white, many-petalled_ flower. 

7, BOCCONIA. (Named in honor of an Italian botanist, Bocconi.) 
B. cordata, Corpate B., from China, the only hardy species ; a strong 

root sending up very tall leafy stems, with round-cordate lobed leaves, which are 
big | and glaucous, and large panicles of small white or pale rose-colored flow- 
ers, late in summer. 

9. FUMARIACEA, FUMITORY FAMILY. 

Like the Poppy Family in the plan of the flowers; but the 4- 
petalled corolla much larger than the 2 scale-like sepals, also irreg- 
ular and closed, the two inner and smaller petals united by their 

4 
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spoon-shaped tips, which enclose the anthers of the 6 stamens in 
two sets, along with the stigma: the middle anther of each set is 
2-celled, the lateral ones I-celled. Delicate or tender and very 
smooth herbs, with colorless and inert juice, and much dissected 
or compound leaves. 

* Corolla heart-shaped or 2-spurred at base: pod several-seeded. 

1. DICENTRA. Petals slightly cohering with each other. Seeds crested. 
2. ADLUMIA. Petals: all permanently united into one slightly heart-shaped 

body, which encioses the small pod. Seeds crestless. Climbing by the very 
compound leaves. 

«* * Corolla with only one petal spurred at base. 
8. CORYDALIS. Ovary and pod slender. several-seeded. Seeds crested. 
4. FUMARIA. Ovary and small closed fruit globular, 1-seeded. 

1. DICENTRA (meaning two-spurred in Greek). Commonly but wrongly 
named DictytRa or Diétyrra. \} FI. in spring. 

* Wild species, low, with delicate decompound leaves and few-flowered scapes sent 
up from the ground in early spring. 

D. Cucullaria, Dutcuman’s Breecues. Common in leaf-mould in 
woods N. Foliage and flowers from a sort of granular-scaly bulb; corolla 
white tipped with yellow, with the two diverging a at the base longer than 
the pedicel. 
D. Canadénsis, Canapian D. or Squirret-Corn. With the last N. 

Separate yellow grains, like Indian corn, in place of a scaly bulb; the corolla 
narrower and merely heart-shaped at base, white or delicatcly flesh-colored, 
sweet-scented ; inner petals much crested at tip. 

D. eximia is rarer, wild along the Alleghanies, occasionally cult., has 
coarser foliage, and more numerous flowers than the last, pink-purple, and pro- 
duced throughout the summer, from tufted scaly rootstocks. 

* *& Cultivated exotic, taller and coarser, leafy-stemmed, many-flowered. 

D. spectabilis, Saowy D. or Brsrpinc Heart. From N. China, 
very ornamental through spring and early summer, with ample Peony-like 
leaves, and long drooping racemes of bright pink-red heart-shaped flowers 
(1! long): the two small sepals fall off in the bud. ‘ 

2. ADLUMIA, CLIMBING FUMITORY. (Named in honor of a Mr. 
Adlum.) @ The only species is 
A. cirrhosa. Wild in low shady grounds from New York W. & S. and 

cult. ; climbing over bushes or low trees, by means of its 2—3-pinnately com- 
pound delicate leaves, the stalks of the leaflets acting like tendrils ; flowers flesh- 
colored, paniced, all summer. 

3. CORYDALIS. (Greek name for Fumitory.) Our species are leafy- 
stemmed, @ or @, wild in rocky places, fl. spring and summer. 
C. glatica, Pare Corypauis. Common, 6/—3° high, very glaucous, with 

the whitish flowers variegated with yellow and pink, a short and rounded spur, 
and erect pods. 

C. flavula, Yertowisu C. From Penn. S. & W.: has the flowers pale 
yellow, with the tips.of the outer petals wing-crested ; seeds sharp-edged : -other- 
aise like the next. 

C. atirea, Gotpren C. From Vermont W. & S. Low and spreading; 
flowers golden sella with a longish spur, and crestless tips, hanging pods, and 
smooth blunt-edged seeds. 

4. FUMARIA, FUMITORY. (Name from fumus, smoke.) @ Low, 
leafy-stemmed, with finely cut compound leaves. 
F. officinalis, Common F. Common in old gardens, waste places, and 

dung-heaps ; a delicate small weed, with a close spike of small pinkish crimson- 
tipped flowers, in summer. 
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10. CRUCIFERA, MUSTARD FAMILY. 

Herbs, with watery juice, of a pungent taste (as exemplified in 
Horseradish, Mustard, Water-Cress, &c.), at once distinguished by 
the cruciferous flower (of 4 sepals, 4 petals, their upper part gen- 
erally spreading above the calyx in the form of a cross), the tetra- 
dynamous stamens (i. e. 6, two of them shorter than the other four) ; 
and the single 2-celled pistil with two parietal placentz, forming the 
kind of pod called a silique, or when short a silicle. (See Lessons, 
p- 86, fig. 235, 236, for the flower, and p. 124, fig. 401, for the fruit.) 
The embryo fills the whole seed, and has the radicle bent up against 
the cotyledons. Flowers in racemes, which are at first short, like 
simple corymbs, but lengthen in fruiting: no bracts below the pedi- 
cels. The blossoms are all nearly alike throughout the family ; so 
that the genera are mainly known by the fruit and seed, which are 
usually to be had before all the flowers have passed. 

§.1. Fruit a true pod, opening lengthwise by two valves, which fall away and leave 
: the thin persistent partition when ripe. 

* Seeds or ovules more than two in each cell. 

+ Pod beaked or pointed beyond the summit of the valves, or the style with a conical 
base. Seeds spherical, the cotyledons wrapped around the radicle. 

1. BRASSICA. Flowers yellow. Pods oblong or linear. 

+ + Pod not beaked or conspicuously pointed, 

++ Neither flattened nor 4-sided, but the cross-section nearly circular. 

2. SISYMBRIUM. Pods in the common species shortish, lance-aw]-shaped, close- 

pressed to the stem. Seeds oval, marginless. Flowers small, yellowish. 

3. NASTURTIUM. Pods shortish or short (from oblong-linear to almost spherical). 

Seeds in 2 rows in each cell, globular, marginless. Flowers yellow or white. 

4. HESPERIS. Pods long and slender, with a single row of marginless seeds in 

each cell (as broad as the partition); the radicle laid against the back of one 

of the cotyledons. Flowers rather large, pink-purple. Stigma of 2 erect 
blunt lobes. : 

6. MALCOLMIA. Pods somewhat thickened at the base. Stigma of 2 pointed 

lobes. Otherwise as No. 4. 
6. MATTHIOLA. Pods long and narrow : seeds one-rowed in each cell (as broad 

as the partition), flat, wing-margined; the radicle laid’against one edge of the 

broad cotyledons. Flowers pink-purple, reddish, or varying to white, large 

and showy. 

++++ Pod long and slender, linear, 4-sided (the cross section square or rhombic), or 

. of flattened having a strong salient midrib to the valves. Seeds marginless, 

mostly single-rowed in each cell. Flowers yellow or orange, never white. 

a. Lateral sepals suc-shaped at the base. 

7. CHEIRANTHUS. Seeds flat; the radicle laid against the edge of the broad 

cotyledons. Flowers showy. Leaves entire. 

b. Sepals nearly equal and alike at the base. 

8 ERYSIMUM. Seeds oblong; the radicle laid against the back of one of the 

narrow cotyledons. Leaves simple. p 

9. BARBAREA. Seeds oval; the radicle laid against the edge of the broad 

cotyledons. Leaves lyrate or pinnatifid. 

2. SISYMBRIUM. Seeds oblong; the radicle laid against the back of one of the 

cotyledons. Flowers small. Leaves twice pinnatifid. 

a+r s+ Pod flattened purallel to the partition ; the valves flat or flattish: so are the 

seeds: radicle against the edge of the cotyledons. Flowers white or purple. 

10. ARABIS. Pod.long and narrow-linear, not opening elastically ; the valves 

with a midrib. Seeds often winged or margined. 

11. CARDAMINE. Pods linear or lanceolate ; the valves with no or hardly any 

midrib, opening elastically from the base upwards. Seeds marginless and 

slender-stalked, one-rowed in each cell. No scaly-toothed rootstock. 
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12. DENTARIA. Pods, &c. as in the pees Seed-stalks broad and flat. 
Stem 2-3-l!eaved in the middle, naked below, springing from a horizontal 
Beale coihed or irregular fleshy rootstock. 

18. LUNARIA. Pods oval or oblong, large and very flat, stalked above the calyx. 
Seeds winged, 2-rowed in each cell. Flowers pretty large, purple. : 

14. DRABA. Pods round-oval, oblong or linear, flat. Seeds wingless, 2-rowed in 
each cell. Flowers small, white in the common species. 

+ or oe + Pod short, flattish parallel to the broad partition. Flowers yellow, small. 

15. CAMELINA. Pods turgid, obovate or pear-shaped. 
te te ee +e ++ Pod short, very much ee contrary to the narrow partition ; the 

valves therefore deeply boat-shaped. Flowers white, small. 

16. CAPSELLA. Pods obovate-triangular, or triangular with a notch at the top. 

* * Seeds or the ovules single or sometimes 2 in each cell. Pods short and flat. 

+ Corolla irregular, the petals being very unequal. 

‘17. IBERIS. Flowers in short and flat-topped clusters, white or purple ; the two 
petals on the outer side of the flower much larger than the others. Pods 
scale-shaped, roundish or ovate, much flattened contrary to the very narrow 
partition, notched at the wing-margined top. 

++ Corolla regular, small. 
18. LEPIDIUM. Pods scale-shaped, much flattened contrary to the very narrow 

posses, often notched or wing-margined at the top. Flowers white. 
ALYSSUM. Pods roundish, flattened parallel to the broad partition. Seeds 

flat, commonly wing-margined. Flowers yellow or white. 

§2. Fruit indehiscent, wing-like, 1-seeded. 

20. ISATIS. Flowers yellow. Fruit 1-celled, 1-seeded, resembling a small samara 
or ash-fruit. 

§8. Fruit fleshy, or when ripe and dry corky, not opening by valves, 2- many-seeded. 

21. CAKILE. Fruit jointed in the middle ; the two short joints 1-celled, 1-seeded. 
Seed oblong. 

22. RAPHANUS. Fruit several-seeded, with cellular matter or with constrictions 
between the spherical seeds. 

19. 

1. BRASSICA, CABBAGE, MUSTARD, &c. (Ancient Latin name of 
Cabbage. Botanically the Mustards rank in the same genus.) @ Cult. 
from Eu., or run wild as weeds; known by their yellow flowers, beak-pointed 
pods, and globose seeds, the cotyledons wrapped round the radicle. 

B. oleracea, Canpacs. The original is a sea-coast plant of Europe, with 
thick and hard stem, and pretty large pale yellow flowers ; the leaves very gla- 
brous and glaucous ; be ie ones entire, clasping the stem, not auricled at the 
base: cult. as a biennial, the rounded, thick, and fleshy, strongly veined leaves 
collect into a head the first year upon the summit of a short and stout stem. 
— Var. Brocco. is a state in which the stem divides into short fleshy branches, 
bearing clusters of abortive flower-buds. — Var. CauLIFLOWER has the nour- 
ishing matter mae concentrated in short imperfect flower-branches, collected 
into a flat head. — Var. Koutras has the nourishing matter accumulated in 
the stem, which forms a turnip-like enlargement above ground, beneath the 
cluster of leaves. — Kare is more nearly the natural state of the species, the 
fleshy leaves not forming a head. 

B. campéstris, of the Old World; like the last, but with brighter flowers ; 
the lower leaves pinnatifid or divided and rough with stiff hairs, and the upper 
auricled at the base, is represented in cultivation by the Var. Couza or Raps, 
with small annual root, cult. for the oil of the seed. — Var. Turnip (B. Napvs) ; 
cult. as a biennial, for the nourishment accumulated in the napiform white root. 
— Var. Rutapaca or Swepisu Turnip, has a longer and yellowish root. 

B. Sinipastrum, or Sinapis arvénsis, Cuartock. A troublesome 
weed of cultivation in grainfields, annual, with the somewhat rough leaves barely 
toothed or little lobed, and nearly smooth pods spreading in a loose raceme, tht 
seed-bearing part longer than the conical (usually empty) beak. 

B. (or Sinapis) alba, Waite Musrarp. Cult. and in waste places, an- 
nual; the leaves ail pinnatifid and rough-hairy ; pods spreading in the raceme, 
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bristly, the lower and turgid few-seeded portion shorter than the 1-seeded stout 
and flattened beak ; seeds large, pale brown. 

B. (or Sinapis) nigra, Brack Mustarp. Cult. and in waste places ; 
leaves less hairy and less divided than the last; pods erect in the raceme or 
spike, smooth, short, 4-sided (the valves having a strong midrib), and tipped 
with the short empty conical base of a slender style; seeds dark brown, retler 
and more pungent than in the last. 

2. SISYMBRIUM, HEDGE MUSTARD. (The ancient Greck name.) 
S. officinale, Common H. @ Coarse weed in waste places, with branch- 

ing stems, runcinate leaves, and very small pale yellow down, followed by 
awl-shaped obscurely 6-sided yore close pressed to the axis of the narrow spike. 

S. canéscens, Hoary H. or Tansy-Mustarp. @ Commonly only 
8. & W., hoary, with finely cut twice-pinnatifid leaves, minute yellowish flow- 
ers, and oblong-club-shaped 4-sided pods on slender horizontal pedicels. 

3. NASTURTIUM, WATER-CRESS, HORSERADISH, &. (Name 
from nasus tortus, convulsed nose, from the pungent qualities.) Here arc 
combined » variety of plants, widely different in appearance: the following 
are the commonest. 

"x Nat. JSrom Eu. : the white petals twice the length of the calyx. 

N. officinale, Warer-Cress. Planted or run wild in streamlets, spread- 
ing and rooting, smooth, with pinnate leaves of 3-11 roundish or oblong leaf- 
lets; fl. all summer; pods broadly linear, slightly curved upwards on their 
spreading pedicels. Young plants eaten. 
N. Armoracia, Horserapisa. Planted or run wild in moist soil; with 

very large oblong or lanceolate leaves, chiefly from the ground, crenate, rarely 
cut or pinnatifid; pods globular, but seldom seen. /Che long deep root is a 
familiar condiment. 

% + Indigenous species, in wet places: petals yellow or yellowish. 

N. palustre, Marsu-Cress. A very common homely weed, erect, 1° - 3° 
high, with pinnatifid or lyrate leaves of several oblong cut-toothed leaflets, smal} 
yellowish were, and small oblong or ovoid pods. ; 

N. sessiliflorum, like the last, but with less lobed leaves, bia minute 
sessile flowers, and longer oblong pods, is common from Illinois S. And there 
are 2 or 3 more in some parts, especially S. 

4. HESPERIS, ROCKET. (Greek for evening, the flowers being then 
fragrant.) WJ 

H. matronalis, Common or Dame R. Tall and rather coarse plant in 
country gardens, from Eu., inclined to run wild in rich shady soil ; with oblong 
or lanceolate toothed leaves, and rather large purple flowers, in summer, fol- 
lowed by (2'- 4!) long and slender pods. 

5. MALCOLMIA. (Named for W. Malcolm, an English gardener.) 

M. maritima, Manon Srocx, called Virernta Stock in England, but 
comes from the shores of the Mediterranean: a garden annual, not much cult., 
a span high, with pale green oblong or spatulate nearly entire leaves, and pretty 
pink-red Aosers changing to violet-purple, also a white var. (much smaller than 
those of true Stock) ; pods long and slender. 

6. MATTHIOLA, STOCK or GILLIFLOWER. (Named for the ear] 
naturalist, Matthioli.) Cult. garden or house plants, from Eu., hoary-leaved, 
much prized for their handsome and fragrant, pretty large, pink, reddish, or 
white flowers, of which there are very double and showy varieties. 
M. ineana, Common Srocx. \, Stout stem becoming almost woody: 

not hardy at the N. . 

M. annua, Ten-weex Stock. @ Probably only an herbaceous variety 
of the last; flowers usually not double. 
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7. CHEIRANTHUS, WALLFOWER. (Cheiri is the Arabic name.; 
Like Stocks, but slightly if at all hoary, and the flowers orange, brown-red 
dish, or yellow. \ 

C. Cheiri, Common Watirtower. Cult. from S. Eu., not hardy N., 
a much-prized house-plant ; stem woody, crowded with the narrow and pointed 
entire leaves. 

8. ERYSIMUM. (Name from Greek, and meaning to draw blisters, from 
the acridity.) 
E. asperum, Western Watiriower. Wild from Ohio W.& S.; like 

the wild state of the Wallflower, with bright yellow or orange flowers, but the 
seeds are different, and the long pods quite square in the cross-section; the 
leaves somewhat toothed and hoary. @® 

E. cheiranthoides, Treactze-Mustarp or Wormserep Mustarp. 
A rather insignificant annual, wild or run wild in waste moist places, with slen- 
dcr branches, lanceolate almost entire leaves, and small yellow flowers, followed 
by shortish and obscurely 4-sided pods on slender spreading pedicels. 

9. BARBAREA, WINTER-CRESS. (The Herb of Santa Barbara.) 
Different from the last genus in the seeds, divided leaves, and in the general 
aspect. Leaves used by some as winter salad, but bitterish. @ 

B. vulgaris, Common W. or Yettow Rocket. Smooth, common in 
old gardens and other rich soil, with green lyrate leaves, and bright yellow 
flowers, in spring and summer ; pods erect, crowded in a dense raceme, much 
thicker than their pedicels. 

B. przcox, Earry W. or Scurvy-Grass. Cult. from Penn. S. for early 
salad, beginning to run wild, probably a variety of the last, with more numerous 
and narrower divisions to the leaves; the less erect pods scarcely thicker than 
their pedicels. 

10. ARABIS, ROCK-CRESS. (Name from Arabic.) Fl. spring and 
summer. Leaves mostly simple and undivided. 

* Wild species, on rocks, §c.: flowers white or whitish, not showy. @ 

A. lyrata, Low R. A delicate, low, nearly smooth plant, with a cluster 
of lyrate root-leaves ; stem-leaves few and narrow; bright white petals rather 
conspicuous ; pods slender, spreading. 
A. hirsiita, Harry R. Strictly erect, 1°-2° high; stem-leaves many 

and sagittate ; small greenish-white flowers and narrow pods erect. 
A. levigata, Smooru R. Erect, 1°-2° high, glaucous; upper leaves 

sagittate ; flowers rather small; pods 3! long, very narrow and not very flat, 
recurving ; seeds winged. 
A. Canadénsis, Canapian or Sicktepop R. Tall, growing in ravines; 

stem-leaves pointed at both ends, pubescent; petals whitish, narrow ; pods 3' 
long, scythe-shaped, very flat, hanging ; seeds broadly winged. 

* * Wild, on river banks: flowers pink-purple, rather showy. @ 

A. hesperidoides, Rocker R. Smooth, erect, 1°-3° high; with 
rounded or heart-shaped long-petioled root-leaves, ovate-lanceolate stem-leaves 
(2!-6' long), the lower on a winged petiole or with a pair of small lateral 
lobes ; petals long-clawed ; pods spreading, narrow ; seeds wingless. Banks of 
the Ohio and S. W. 

* * * Garden species: flowers white, showy. YL 

A. alpina, Atrive R., and its variety? A. ALBrpa, from Enu., low and 
tufted, hairy or soft-downy, are cult. in gardens ; fl. in early spring. 

ll. CARDAMINE, BITTER-CRESS. (Ancient Greek name.) 1 
C. hirsiita, Smart B. A low and branching insignificant herb, usually 

not hairy, with slender fibrous root, pinnate leaves, the leaflets angled or 
toothed, and small white flowers, followed by narrow upright pods: common in 
moist soil, fl. spring and summer. 
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C. praténsis, Cuckoo-Fiowzr or Laprzs’ Smock. Stem ascending from a short perennial rootstock ; the pinnate leaves with rounded and stalked entire small leaflets ; flowers in spring, showy, pink or white: in bogs at the 
north, and a double-flowered variety is an old-fashioned plant in gardens. 

C. rhomboidea. Stems upright from a small tuber, simple, bearing rather large white or rose-purple towers in spring, and simple angled or sparingly 
toothed leaves, the lowest rounded or heart-shaped, the upper ovate or oblong: 
in wet places northward. 

12. DENTARIA, TOOTHWORT. (From the Latin dens, a tooth.) ¥f 
D. diphylla, Two-teavep T., PEPPER-ROOT, or CRINKLE-ROOT. So 

called from the fleshy, long and toothed rootstocks, which are eaten and taste 
like Water-Cress ; there are only 2 stem leaves, close together, each of 8 rhom- 
bic-ovate and toothed leaflets, and the root-leaf is similar ; flowers quite large, 
white, in spring. Woods in vegetable mould, N. 

> OD. laciniata, Laciniate T, Rootstock necklace-form or constricted in 
2 or 3 places, scarcely toothed ; ‘stem-leaves 3 in a whorl, each 3-parted into 
linear or lanceolate leaflets, which are cut or cleft into narrow teeth, or the 
lateral ones 2-lobed ; flowers purplish, in spring : banks of streams. 

13. LUNARIA, HONESTY or SATIN-FLOWER. (Name from Luna, 
the moon, from the shape of the broad or rounded pods.) u 

_ L. biénnis, Common Honusry. Not native to the country, but cultivated 
in old-fashioned places, for the singular large oval pods, of which the broad 
white partitions, of satiny lustre, remaining after the valves have fallen, are 
used for ornament ; leaves somewhat heart-shaped ; flowers large, pink-purple, 
in early summer. 

L. rediviva, Perenntat Honesty, is « much rarer sort, with oblong 
pods; seldom met with here. 

14. DRABA, WHITLOW-GRASS. (Name is a Greek word, meaning 
acrid.) Low herbs, mostly with white flowers : the commoner species are the 
following : fl. carly spring ; winter annuals. 
D. Caroliniana. Leaves obovate, hairy, on a very short stem, bearing a 

short raceme or corymb on a scape-like peduncle 1/- 4’ high ; petals not notched ; 
pods broadly linear, much larger than their pedicels : in sandy waste places. 

D. vérna. A diminutive plant, with a tuft of oblong or lanceolate root- 
leaves, and a scape 1/-3/ high; petals 2-cleft; pods oval or oblong, in a ra- 
ceme, shorter than their pedicels : in sandy waste places. 

15. CAMELINA, FALSE-FLAX. (An old name, meaning dwarf-flaz; 
the common species was fancied to be a degenerate flax.) 

C. sativa, Common F. A weed, in grain and flax-fields, 1°-2° high, 
with lanceolate leaves, the upper ones sagittate and clasping the stem ; small 
pale-yellow flowers, followed by obovate turgid pods in a long loose raceme ; 
style conspicuous. 

16. CAPSELLA, SHEPHERD’S-PURSE. (Name means a little pod.) @ 
C. Bursa-Pastoris, Common S. The commonest of weeds, in waste 

places ; root-leaves pinnatifid or toothed, those of the stem sagittate and partly 
‘clasping ; small white flowers followed by the triangular and notched pods, in a 
long raceme. 

17. IBERIS, CANDYTUFT. (Name from the country, Jber.., an old 
name for Spain.) Low garden plants, from Europe, cultivated for ornament, 
different from the rest of the order in the irregular corollas. 

I. umbellata, Common C. @. Lower leaves lanceolate, the upper 
linear and entire ; flowers purple-lilac (or pale), in flat clusters, in summer. 

I. sempérvirens, Evererzrn C. | Rather woody-stemmed, tufted, 
with bright green lanceolate or linear-spatulate thickish entire leaves, and flat 
alusters of pure white flowers, in spring. S 
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18. LEPIDIUM, PEPPERGRASS. (A Greek word, meaning little sca:e 
from the pods.) Our common species have incised or pinnatitid leaves, and 
very small white or whitish flowers. @ 
L. Virginicum, Witp P. A common weed by roadsides, with petals, 

and usually only 2 stamens ; the little pods orbicular and scarcely margined a}, 
the notched top ; seeds flat, the radicle against the edge of the cotyledons. 

L. rudersie, introduced from Europe, is much less common, mory 
branched, with no petals, smaller scarcely notched pods, and turgid seeds, the 
radicle against the back of one of the cotyledons. 

L. sativum, Garpen P. Cult. as a cress, has petals, and the larger ovate 
pods are winged and slightly notched at the top. 

19. ALYSSUM, MADWORT. (Name refers to being a fancied remedy for 
canine madness.) Cult. for ornament; from Eu. 

A. maritimum, Sweer Atyssum. A spreading little plant, from Eu- 
rope, fl. all summer in gardens, or in the greenhouse in winter, green or slightly 
hoary, with lanceolate or linear entire leaves tapering at the base, and small 
white honey-scented flowers, in at length elongated racemes, the round little 
pods with a single seed in each cell. A variety much used for borders has 
paler and white-edged leaves. 

A. saxatile, Rock A. Low, hoary-leaved, with abundant bright yellow 
flowers, in spring ; cult. from Europe. 2/ : i 

20. ISATIS, WOAD. (Name of obscure derivation.) @ One common 
species of Eu., 

I. tinctoria, Dyer’s Woap. Rather tall, glabrous and glaucous, with 
the stem-leaves lanceolate and entire, sessile and somewhat sagittate ; the ra- 
cemes of small yellow flowers panicled, succeeded by the hanging samara-like 
closed pods ; fl. in early summer. Old gardens, formerly cult. for a blue dye. 

21. CAKILE, SEA-ROCKET. (Anold Arabic name.) @® 

C. Americana, American §. A fleshy herb, wild on the shore of the 
sea and Great Lakes, with obovate wavy-toothed leaves, and purplish flowers. 

22. RAPHANUS, RADISH. (Ancient Greek name, said to refer to the 
rapid germination of the seeds.) @ All from the Old World. 

R. sativus, Rapisx. Cult. from Eu.; with lyrate lower leaves, purple 
and whitish flowers, and thick and pointed closed pods ; the seeds separated by 
irregular fleshy false partitions : cult. for the tender and fleshy pungent root: 
inclined to run wild. 

R. caudatus, Rat-rait R., from India, lately introduced into gardens, 
rather as a curiosity, is a probable variety of the Radish, with the narrow pod 
a foot or so long, eaten when green. 

R. Raphanistrum, Wixp R. or Jomintep Cuartock. Troublesome 
weed in cult. fields, with rough lyrate leaves, yellow petals changing to whitish 
or purplish, and narrow long-beaked pods, which are divided across between the 
several seeds, so as to become necklace-form. 

11. CAPPARIDACE, CAPER FAMILY. 
In our region these are herbs, resembling Crucifere, but with 

stamens not tetradynamous and often more than 6, no partition in 
the pod (which is therefore 1-celled with two parietal placente), and 
kidney-shaped seeds, the embryo rolled up instead of folded to- 
gether: the leaves commonly palmately compound, and the herbage 
bitter and nauseous instead of pungent. But in warm regions the 
Cress-like pungency sometimes appears, as in capers, the pickled 
flower-buds of CApparis spinosa, of the Levant. ‘This and its 
near relatives are trees or shrubs. 
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1. CLEOME. Calyx 4-cleft. Petals 4. Stamens 6, on a short thickened recep- 
tacle. Ovary and mnany-seeded pod in ours raised above the receptacle on a 
long stalk. Style very short or none. Usually an appendage on one side of 
the receptacle. 

2. GYNANDROPSIS. Sepals 4. Stamens borne on the long stalk of the ovary 
far above the petals. Otherwise as in No. 1. 

8. POLANISIA. Sepals 4. Stamens 8-32. Ovary and pod sessile or short- 
stalked on the receptacle. Style present. Otherwise nearly as No. 1. 

1. CLEOME. (From a Greek word meaning closed, the application not 
obvious.) @ 

C. pungens. Tall (2°-4° high), clammy-pubescent, with little spines or 
et lave (whence the name) in place of stipules, about 7 broadly lanceolate 
eaflets, but the bracts simple and ovate or heart-shaped, and a raceme of large 
and handsome flowers, with long-clawed pink or purple petals and declined sta- 
mens. Cult. from S. America, for ornament, and run wild S. 

C. integrifolia, much smaller, very smooth, with 3 leaflets and the pink 
petals without claws, is wild in Nebraska, &c., and lately introduced to gardens. 

2. GYNANDROPSIS. (Greek-made name, meaning that the stamens 
appear to be on the pistil.) (Lessons, p. 112, fig. 357.) 

G. pentaphylla. Nat. from Carolina S. from West Indies, is a clammy- 
pubescent weed, with 5 leaflets to the leaves and 3 to the bracts; the white 
petals on claws. 

8. POLANISIA. (Greck-made name, meaning many-unequal, referring to 
the stamens. ) 

P. gravéolens. A heavy-scented (as the name denotes), rather clammy, 
“aw herb, with 3 oblong leaflets, and small flowers with short white petals, about 
il scarcely longer pepe stamens, and a short style; fl. summer. Wild on 
gravelly shores, from Conn. W. 

12. RESEDACEA, MIGNONETTE FAMILY. 

Herbs, with inconspicuous flowers in spikes or racemes; rep- 
resented by the main genus, 

1. RESEDA, MIGNONETTE, &. (From a Latin word, to assuage, from 
supposed medical properties.) Calyx 4—7-parted, never closed even in the 
bud. Petals 4—7, unequal, cleft or notched, those of one side of the flower 

appendaged within. Stamens 10-40, borne on a sort of disk dilated on one 
side of the flower. Ovary and pod composed of 3—6 carpels united not 
quite to the top into a 3 ~6-lobed or 3 - 6-horned l-celled pistil which opens 
at the top long before the seeds are ripe. The seeds are numerous, kidney- 
shaped, on 3-6 parietal placente. Leaves alternate. 

R. odorata, Common Micnowntrs. Cult. (from N. Africa) as an an. 
nual, for the delicious scent of the greenish-white flowers ; the anthers orange ; 

petals 6, the posterior ones fui aie several fine lobes ; stems low ; some leaves 

i others 3-lobed. 
ig 4 ea Dyer’s M. or WELD. Nat. along roadsides, tall, with 

lanceolate entire leaves, and a long spike of yellowish flowers; petals 4. 

13. PITTOSPORACEAs, PITTOSPORUM FAMILY. 

A small family of shrubs and trees, belonging mostly to the south- 

ern hemisphere, in common cultivation represented only by one 

house-plant, a species of 

1. PITTOSPORUM. (Name means pitchy seed in Greek, the seeds being 

* generally covered with a sticky exudation.) Flowers regular, of 5 sepals, 
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5 petals, and 5 stamens; the claws of the petals sometimes slightly united 
ovary one-celled with three parietal placente, a single style and stigma. 
Fruit a globular woody pod, many-seeded. 
P. Tobira, Common P. A low tree, cultivated as a house-plant (from 

Japan), with obovate and retuse evergreen leaves crowded at the end ot 
the branches, which are terminated by a small sessile umbel of white fragrant 
flowers, produced in winter. 

14. VIOLACEZS, VIOLET FAMILY. 
Commonly known only by the principal genus of the order, viz. 

1. VIOLA, VIOLET. (Ancient Latin name.) Sepals 5, persistent. Pet: 
als 5, more or less unequal, the lower one with a sac or spur at the base. 
(Lessons, p. 86, fig. 237, 238.) Stamens 5, short: the very broad flat fila- 
ments conniving and slightly cohering around the pistil, which they cover, 
all but the end of the style and the (usually one-sided) stigma, bearing the 
anthers on their inner face, two of these spurred at the base. Ovary and pod 
l-celled, with 3 parietal placenta, containing several rather large seeds. — 
Herbs, with stipules to the alternate leaves, and 1-flowered peduncles. 

* Sremiess VioLeTs, with leaves and peduncles all from creeping or sub. 
terranean rootstocks, there being no proper ascending stems: all flowering in 
spring, also producing inconsmcuous flowers and most of the fruitful pods, 
all summer, Sinem among the leaves. 

+ Garden species, from Europe: fragrant. 
V. odorata, Sweet Viotetr. Cult. from Eu., the tufts spreading by 

creeping runners ; leaves rounded heart-shaped, more or less downy ; flowers 
purple-blue (violet-color) varying to bluish and white, single or in cultivation 
commonly fuil double. Hardy; while the Iratian Vioxert, the variety used 
for winter-blooming, with leaves smoother and brighter green and flowers paler 
or grayish-blue, is tender northward. 

+ + Wild species : slightly sweet-scented or scentless. 
++ Flowers blue or violet-color. 

V. Selkirkii, Sexxirx’s V. Small, only 2! high, the rounded heart- 
shaped leaves spreading flat on the ground; the flower large in proportion, its 
thick spur nearly as long as the beardless petals : on shady banks, only N. 
V. sagittata, Arrow-Leavep V. One of the commonest and earliest ; 

leaves varying from oblong-heart-shaped to ovate and often rather halberd- 
shaped, the earlier ones on short and margined petioles ; flower large in propor- 
tion ; spur short and sac-shaped, as in all the following. 

V. cucullata, Common Brur V. The tallest and commonest of the 
blue violets, in all low grounds, with matted fleshy and scaly-toothed rootstocks, 
erect and heart-shaped or kidney-shaped obscurely serrate leaves, with the sides 
at the base rolled in when young, on long petioles ; flowers sometimes pale or 
variegated with white. 
V. palmata, Hanp-rear V., is a variety of the last, with the leaves, or 

all the later ones, 3 - 7-cleft or parted ; common southward. 
V. pedata, Birp-roor V. Grows in sandy or light soil, from a short and 

thick or tuber-like rootstock ; tne leaves all cut into linear divisions or lobes ; 
the flower large, beardless, usually light violet-color : sometimes the two upper 
petals deep dark violet, like a pansy. 
_ Vv. delphinifolia, Larzsrur-teavep V., takes the place of the preced- 
ing in prairies, &c. W. and is like it, but has the lateral petals bearded. 

++ ++ Flowers (small) white, the lower petal purplish-veined. 
V. blanda, Swesr Wuirz V. Very common, with faintly sweet-scented 

flowers, all the petals beardless ; leaves rounded heart-shaped or kidney-shaped. 
V. primulefolia, Prisosz-Leavep V. Common §., between the last 

and next, has oblong or ovate leaves. 
V. lanceolata, Lancz-Leavep V. Commonest S., has lanceolate leaves 

tapering into long petioles, and beardless petals. 
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++ ++ ++ Flowers yellow. 

V. rotundifolia, Rounp-teavep V. Only in cold woods N.; the 
roundish heart-shaped leaves flat on the ground, becoming large and shining in 
summer ; spreads by runners ; flower small. 

* * LEAFyY-8STEMMED VIOLETS, wild, perennial : flowering in spring and summer. 
+ Flowers yellow, short-spurred : stem 2—4-leaved above, naked below. 

V. pubéscens, Downy Yettow V. Common in rich woods; soft- 
downy, also a rather smooth variety ; leaves broadly heart-shaped. 
V. hastata, Harperp-Lteavep V. Scarce W. & S.; smoother; leaves, 

oblong-heart-shaped, halberd-shaped, or 3-lobed ; flower small. 
+ + Flowers not yellow: stem branched, leafy below : leaves rounded heart-shaped 

V. striata, Pare V. Not rare N. & W,, low; flowers creamy-white, 
with lower petal purple-lined; spur short; stipules large in proportion, strongly 
fringe-toothed. 

- canina, Doc V., the Amer. variety: common in low grounds; low, 
with creeping branches or short runners, fringe-toothed stipules, and spur half 
the length of the violet flower. 
V. rostrata, Lone-spurrep V. Shady hills N. & W.; 6! high, with 

fringe-toothed stipules, and slender spur longer than the pale violet petals. 
. Canadénsis, Canapa V. Common in rich woods N. & W., taller 

than the others, 1°- 2° high, larger-leaved, with entire stipules; flowers all 
summer, the petals white or purplish above, the upper ones violet-purple under- 
neath ; spur very short and blunt. 

* * * Pansy VIOLeETs, from Europe, with leafy and branching stems, and large 
leaf-like stipules: flowering through the spring and summer. 

V. tricolor, Pansy or Heart’s-gase. Cult. or running wild in gardens, 
low, with roundish leaves, or the upper oval and lowest heart-shaped ; stipules 
lyrate-pinnatifid ; petals of various colors, and often variegated, and under culti- 
vation often very large and showy, the spur short and blunt. — Var. arvénsis, 
is a field variety, slender and small-flowered, thoroughly naturalized in some 
places. @ ® Y . 

V. corntta, Hornep V. From the Pyrenees, cult. in borders of late ; 
has stipules merely toothed, and light violet-purple flowers with a very long 
and slender spur. 2 

15. DROSERACEZ, SUNDEW FAMILY. 
Bog-herbs, with regular flowers, on scapes; leaves in a tuft at 

the root, glandular-bristly or bristly-fringed, and rolled up from the 
apex in the bud, in the manner of Ferns ; the persistent sepals and 
withering-persistent petals each 5; stamens 5—15 with their anthers 
turned outward; and a 1-celled many-seeded pod. Represented by 
two genera. : 
1. DROSERA. Stamens 5. Styles 3-5, but 2-parted so as to seem like 6--10, 

Ovarv with 8 parietal placente. Keddish-colored and sticky-glandular. 
2. DIONEA. Stamens 16. Style 1: stigma lobed and fringed. Ovules and 

seeds all at the broad base of the ovary and pod. Leaves terminated by a 
bristly-bordered fly-trap. 

1. DROSERA, SUNDEW. (Name means in Greek dewy, or beset with 
dew-drops, the gland surmounting the bristles of the leaves producing a clear 
and dew-like drop of liquid, which is glutinous, and serves to catch small flies. ) 
Flowers small, in a 1-sided spike or raceme, each opening only once, in sun- 
shine, insummer. 2 

* Flowers small, white: leaves with a blade. 

D. rotundifolia, Rounp-teavep 8. The commonest species in peat. 
bogs, white round leaves on long petioles spreading in a tuft. When a small 
fly or other insect is caught by the sticky glands on the upper face of the leat, 
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the bristles of the outer rows very slowly turn inwards, so that their glancy help 
to hold the prey ! 

D. longifolia, Loncer-LEAvED §. In very wet bogs or shallow water, 
with spatulate-oblong leaves, some of them erect, on long petioles. 

D. brevifolia, SHort-teavep S. In wet sand, only at the S.; small; 
scape only 2'- 5! high, few-flowered ; leaves short, wedge-shaped. 

x & Flowers rose-purple: no blade to the leaf. 
D. filifolia, Turesp-teavep S. In wet sandy soil near the coast, from 

Plymouth, Mass., to Florida; leaves erect, thread-shaped ; scape 6! — 12! high, 
from a bulb-like base; flowers handsome, }/ or more broad. 

2. DION ASA, VENUS’S FLY-TRAP. (Named for the mother of Venus.} 
2 Only one species, 
D. muscipula. Grows only in sandy bogs near Wilmington, N. Car., 

put kept in conservatories as a great curiosity. (See Lessons, p. 65, fig..176, 
for the leaves, and the way they catch insects!) Flowers white, borne in an 
umbel-like cyme on a scape 1° high, in spring. 

16. CISTACEA, ROCK-ROSE FAMILY. 

Shrubby or low herbaceous plants, with regular flowers; a per- 
sistent calyx of 5 sepals, two of them exterior and resembling bracts; 
the petals and stamens on the receptacle; the style single or none; 
ovary l-celled with 3 or 5 parietal placenta (Lessons, fig. 334), 
bearing orthotropous ovules. Represented in greenhouses by one 
showy species, CisTUS LADANIFERUS of Europe (not common), 
and in sandy woods and fields by the following wild plants. 

1. HELIANTHEMUM. Petals 5, crumpled in the bud, fugacious (falling at the 
close of the first day). Stamens and ovules many in the complete flower: 
lacentze 8. Style none or short. 

2. HUDSONIA. Petals asin the last. Calyx narrow. Stamens 9-80. Style 
slender. Ovules few. : 

8. LECHEA. Petals 8, persistent, not longer than the calyx. Stamens 3-12. 
Style none. Pod partly 3-celled, 6-seeded. 

1. HELIANTHEMUM, FROSTWEED. (Name from Greek words 
for sun and flower, the blossoms opening only in sunshine. Popular name, 
from crystals of ice shooting from the cracked bark at the root late in the 
autumn.) Low, yellow-flowered, in sandy or gravelly soil. 2/ 

H. Canadénse, Canapran or Common F, Common, and the only one 
N.; has lance-oblong leaves hoary beneath; flowers produced all summer, 
some with showy corolla 1! broad and many stamens ; others small and clus- 
tered along the stem, with inconspicuous corolla and 3-10 stamens; the latter 
produce small few-seeded pods. 
H. corymbosum, only along the coast S., is downy all over, with smaller 

flowers clustered at the top of the stem, and larger ones long-peduncled. 
H. Carolinianum, grows only §., is hairy, with green leaves, the lower 

obovate and clustered ; flowers all large-petalled and scattered, in spring. 

2. HUDSONIA. (For an English botanist, William Hudson.) Heath-like 
little shrubs, 6/-12! high, nearly confined to sandy shores of the ocean and 
Great Lakes, with minute downy leaves closely covering the branches, and 
small yellow flowers, opening in sunshine, in spring and summer. 

H. ericoides, Hearu-i1xe H. Greenish; leaves awl-shaped; flowers 
peduncled. From New Jersey N. 
H. tomentosa, Downy H. Hoary with soft down; leaves oblong or 

oval and close pressed ; peduncles short or hardly any. From New Jersey to 
Maine and Lake Superior. 
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3. LECHEA, PINWEED. (For Leche, a Swedish botanist.) Small, 
homely herbs, with inconspicuous greenish or purplish flowers, and pods 
about the size of a pin’s head, whence the popular name : common in sterile 
soil; fl. summer and autumn. 

LL. major, Larcer P. Stem upright, hairy, 1°-2° high; leaves ellipti- 
eal, mucronate ; flowers densely clustered. Borders of sterile woodlands. 

L. minor, SmaLzer P. Stems low, 6/— 18’ high, often straggling, minutely 
hairy i leaves linear; flowers loosely racemed on the branches. Open sterile 
ground. 

17. HYPERICACEAS, ST. JOHN’S-WORT FAMILY. 
Distinguished from all other of our plants by the opposite and 

entire simple and chiefly sessile leaves, punctate with translucent 
and commonly some blackish dots, perfect flowers with the stamens 
(usually many and more or less in 3 or 5 clusters) inserted on the 
receptacle, and a pod either 1-celled with parietal placenta or 3-5- 
celled (see Lessons, p. 108, fig. 333, 3835, 336), filled with many 
small seeds. Juice resinous and acrid. AIl here described are wild 
plants of the country, 

* No glands bet the stamens. Petals convolate in the bud. 

1. ASCYRUM. Sepals 4; the outer pair very broad, the inner small and narrow. 
Petals 4, yellow. Stamens many. Ovary 1-celled. 

2. HYPERICUM. Sepals and (yellow) petals 5. Stamens many, rarely few. 

* « Large yland between each of the 8 sets of stamens Petals imbricated in the bud. 

8. ELODES. Sepals and erect flesh-colored. Petals 5. Stamens 9 to 12, united 
in 3 sets. Ovary 3-celled. Flowers axillary. 

1. ASCYRUM, ST. PETER’S-WORT. (Greek name means without 
roughness, being smooth plants.) Leafy-stemmed, woody at the base, with 
2-edged branches ; wild in pine barrens, &c., chiefly S. Fl. summer. 2/ 

% A pair of bractlets on the pedicel : styles short. 

A. Crux-Andres, St. ANDREw’s Cross. From New Jersey to Illinois 
&S.; stems spreading ; ieaves thinnish, narrow-oblong and tapering to the base ; 
flowers rather small, with narrow pale yellow petals and only 2 styles. 

A. stans, Common St. Prerer’s-wort. From New Jersey S.; stems 
2°_ 3° high; leaves thickish, closely sessile, oval or oblong; flowers larger, 
with obovate petals and 3 or 4 styles. 

* * No bractlets on the pedicel : styles longer than ovary. 

A. amplexicatle, CLasrinc-Leavep S. | Only found S., with erect stems 
many times forking above, and closely sessile heart-shaped leaves ; styles 3. 

9, HYPERICUM, ST. JOHN’S-WORT. (Ancient name, of uncertain 
derivation.) Fl. in summer, in all ours yellow. 

% Shrubs or perennial herbs : stamens very many. 

+ Styles 5 (rarely more) united below into one: pod 5-celled. 

H. pyramidatum, Great-rt. S. Herb, 2°-4° high, with ovate-oblong 
partly-clasping leaves, and large flowers, the petals rather nazrow, 1' long, and 
5 clusters of stamens. River-banks N. & W. } 

H. Kalmianum, Katm’s S. Low shrub, with glaucous oblanceolate 
leaves and rather large flowers. N. W.: rare, except at Niagara Falls. 

+ + Styles 8 partly united, or at, first wholly united to the top into one (see Lessons, 
p- 107, fig. 829) : sepals leafy, spreading. 

++ Shrubby, deciduous-leaved, both Northern and Southern. 

H. prolificum, Survzey S. Like the last, but leaves scarcely glaucous, 
fance-oblong or linear ; pod 3-celled. 
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++ ++ Shrubby, evergreen or nearly so, only Southern. 

H. fasciculatum, Fascicrep §. Leaves narrow-linear and small, and 
with shorter ones clustered in the axils; pod narrow. Wet pine barrens. 
H. myrtifolium, Myrrie-teavep S. Leaves heart-shaped and partly 

clasping, thick, glaucous ; pod conical. Wet pine barrens. 
i. aureum, Goipen S. Leaves oblong with a narrow base, glaucous 

beneath ; thick; flowers mostly single, very large (2' broad), orange-yellow ; 
ped ovate. River-banks towards the mountains. 
H. nudiflorum, Nakep-ctusterep S. Shrubby and evergreen S., less 

9) in Virginia, &c., has 4-angled branches, oblong pale leaves, and a peduncled 
uiaked cyme of rather small flowers ; pods conical. 

++ ++ ++ Herbaceous, simple-stemmed, Northern § Western. 

H. spherocaérpon, Srvericat-rruitep S. About 2° high; leaves 
diverging, oblong-linear (2! long), obtuse ; flowers numerous, small, in a naked 
flat cyme; sepals ovate ; pod globular, I-celled. Rocky banks, W 
H. adpréssum, Urricut-teavep 8S. A foot high; leaves ascending, 

lanceolate, often acute; flowers few and rather small; sepals narrow; pod 
oblong, partly 3-celled. Low grounds, Pennsylvania to Rhode Island. 
H. ahipticum, ELvirTIcaL-LEAveD S. Barely 1° high; leaves spread- 

ing, oblong, thin; flowers rather few in a nemly naked cyme, pale; the pod 
purple, oblong-oval, obtuse, 1-celled. Wet soil, N. 

+ + + Styles 3 wholly separate (see Lessons, fig. 328) : herbs. 
++ Ovary and pod 3-celled : petals black-dotted : styles mostly diverging. 

H. perforatum, Comson S. The only one not indigenous, nat. from 
Eu., a troublesome weed in fields, &c.; spreads by runners from the base; 
upright stems branching ; leaves oblong or linear-oblong, with pellucid dots ; 
flowers rather large in open sear euinee ; the deep yellow petals twice the length 
of the lanceolate acute sepals. The juice is very acrid. 
H. corymbosum, Corympep 8. Common N. in moist ground; stem 

2° high, sparingly branched ; leaves oblong, slightly clasping, having black as 
well as pellucid dots ; flowers rather small, crowded; petals light yellow and 
black-lined as well as dotted ; sepals oblong; styles not longer than the pod. 
H. maculatum, Sporrep S. Common §. has somewhat heart-shaped 

or more clasping leaves, lanceolate sepals, and very long and slender styles : 
otherwise like the last. 

++ ++ Ovary 1-celled: stem strict : leaves ascending, acute, closely sessile, short. 

H. angulosum, Anerep 8. Wet pine-barrens from New Jersey S 
Stem sharply 4-angled (1°-2° high), smooth; leaves ovate or lance-oblong ; 
flowers scattered along the ascending branches of the cyme, small, copper- 
yellow ; styles slender. 
H. pilésum, Hairy S. Wet pine-barrens 8. Stem tercte, and with the 

lance-ovate leaves roughish-downy ; styles short. 

* * Annual, low and slender, small-flowered herbs: stamens 5-12: ovary and 
brown-purple pod strictly 1-celled: styles 3, separate: sepals narrow, erect : 
petals narrow. 

+ Leaves conspicuous and spreading: flowers in cymes. 
H. mttilum, Smart §. Slender, much branched and leafy up to the 

flowers ; leaves partly clasping, thin, 5-nerved, ovate or oblong; petals pale 
yellow. Everywhere in low grounds. 
H. Canadénse, Canapian S. Stem and branches strictly erect ; leaves 

linear or lanceolate, 3-nerved at the base ; petals copper-ycllow. et sandy soil. 

+ + Leaves erect, awl-shaped or scale-like and minute: flowers very small and 
scattered along the numerous bushy and wiry slender branches. 

H. Drumméndii, Drummonn’s §. In dry barrens, W. Illinois and 8., 
with linear-awl-shaped leaves, short-pedicelled flowers, and pods not longer than 
the calyx. 
H. Sardthra, Orancx-crass or Pine-weep. Common in dry sterile 

soil, with minute awl-shaped appressed scales for leaves, flowers sessile on the 
wiry branches, and slender pods much excceding the calyx. 
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8. ELODES, MARSH ST. JOHN’S-WORT. (Greek for marshy.) In 
water or wet bogs, with pale often purple-veined oblong or ovate leaves, and 
close clusters of small flowers in their axils, produced all summer. Petals 
pale purple or flesh-color, equal-sided, erect. 
E. Virginica, the commonest, has the roundish or broadly oblong leaves 

Plneping by a broad base. 
+ petiolata, commoner §., has the leaves tapering into a short petiole. 

18. ELATINACEA, WATER-WORT FAMILY. 
Little marsh annuals, resembling Chickweeds, but with mem- 

branaceous stipules between the opposite leaves, and seeds as in 
preceding family. Represented by 

1, ELATINE, WATER-WORT. (Greek name of some herb.) Sepals, 
etals, stamens and cells of the ovary and stigmas or styles of the same num- 
er, each 2, 3, or 4, all separate on the receptacle. Seeds straightish or curved. 

Flowers minute in the axils of the leaves. 
E. Americana. Creeping and spreading on muddy shores of ponds, &., 

about 1' high, not very common; leaves obovate; parts of the flower 2, rarely 3 ; 
pod very thin. ° 

19. TAMARISCINEA, TAMARISK FAMILY. 
Shrubs or small trees of the Old World, represented in orna 

mental grounds by 

1. TAMARIX, TAMARISK. (Named for the Tamarisci, or the river 
Tamaris, on which these people lived.) Sepals and petals 4 or 5, persistent, 
or the latter withering, and stamens as many or twice as many, all on the 
receptacle. Ovary pointed, 1-celled, bearing many ovules on three parietal 
placents next the base: styles 3. Seeds with a plume of hairs at the 
apex. Shrubs or small trees of peculiar aspect, with minute and scale-shaped 
or awl-shaped alternate leaves appressed on the slender branches, and small 
whité or purplish flowers in spikes or racemes. The only one planted is 

T. GAéllica, Frencn T. Barely hardy N., often killed to the ground, a 
picturesque, delicate shrub, rather Cypress-like in aspect, glaucous-whitish, the 
minute leaves clasping the branches, nearly evergreen where the climate permits. 

20. CARYOPHYLLACEA, PINK FAMILY. 
Bland herbs, with opposite entire leaves, regular flowers with not 

over 10 stamens, a commonly 1-celled ovary with the ovules rising 
from the bottom ofthe cell or on a central column, and with 2-5 
styles or sessile stigmas, mostly separate to the base. (See Les- 
sons, p. 108, fig. 331, 332.) Seeds with a slender embryo on the 
outside of a mealy albumen, and usually curved into a ring around it. 
Calyx persistent. Petals sometimes minute or wanting. Divides 
into two great divisions or suborders, viz. the true Pink Famuiny, 
and the Ca1ckWEED Fami y, to the latter of which many plants 
like them, but mostly single-seeded and without petals, are appended. 

I. PINK FAMILY proper. Sepals (5) united below into a 
tube or cup. Petals with slender claws which are enclosed in the 
calyx-tube, and commonly raised within it, with the 10 stamens, on 
a sort of stalk, often with a cleft scale or crown at the junction of 
the blade and claw. (Lessons, p. 90, fig. 248.) Pod mostly open- 
ing at the top, many-seeded. 
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© Calyx with a scaly cup or set of bracts at its base: styles 2.- 

1. DIANTHUS. Ualyx cylindrical, faintly many-striate. Petals without a crown. 

Seeds attached vy the face: embryo in the albumen and nearly straight! 

« * Calyx naked at base: seeds attached by the edge: embryo curved. 

. LYCHNIS. Styles 5, rarely 4. Calyx not angled, but mostly 10-nerved. 

SILENE. Styles 3. Calyx not angled, mostly 10-nerved. 

VACCARIA. Styles 2. Calyx pyramidal, becoming 5-wing-angled. 

SAPONARIA. Styles 2. Calyx cylindrical or oblong, not angled, 5-toothed 

Pod 4-valyed at the top. . F 

GYPSOPHILA. Styles 2. Calyx bell-shaped, 5-cleft, or thin and delicate 

below the sinuses. Pod 4-valved. Flowers small and panicled, resembling 

those of Sandwort, &c. 

II. CHICKWEED FAMILY, &c. Petals spreading, without 

claws, occasionally wanting. Sepals (4 or 5) separate or united 

only at base, or rarely higher up. Flowers small, compared with 

the Pink Family, and the plants usually low and spreading or tufted. 

« Without stipules, generally with petals: pod several-seeded. 

7. SAGINA. Styles and valves of the pod as many as the sepals and alternate 
with them (4or 5). Petals entire or none. Small plants. 

8. CERASTIUM. Styles as many as the sepals and opposite them (5). Petals 

notched at the end or 2-cleft, rarely none. Pod mostly elongated, opening at 

the top by 10 teeth. 
9. STELLARIA. Styles fewer than the sepals (3 or sometimes 4) and opposite 

as many of them. Petals 2-cleft, or sometimes none. Pod globular or ovoid, 
splitting into twice as many valves as there are styles. 

10. ARENARIA. Styles (commonly only 3) fewer than the sepals and opposite as 
many of them. Petals entire, rarely none. Pod globular or oblong, splitting 
into as many or twice as many valves as there are styles. 

* * With scarious stipules between the leaves, conspicuous and entire petals, and a 
many-seeded 8 - 6-valved pod. 

11. SPERGULARIA. Styles usually 8. Leaves opposite. 
12. SPERGULA. Styles 5, as many as the sepals and alternate with them. 

Leaves in whorls. 

* *& * Without petals: the fruit (utricle) 1-seeded and indehiscent. 

13. ANYCHIA. Sepals 5, nearly distinct. Stamens 2-5. Stigmas 2, sessile. 
Stipules and flowers minute. 

14. SCLERANTHUS. Sepals (5) united below into an indurated cup, narrowed at 
the throat where it bears § or 10 stamens, enclosing the small utricle. 
Styles 2. Stipules none. 

« * * « Without petals, but the 5 sepals white and petal-like inside: stipules obscure 
if any: fruit a 8-celled many-seeded pod. 

15. MOLLUGO. Stamens generally 8, on the receptacle. Stigmas 8. Pod 
8-valved, the partitions breaking away from the seed-bearing axis and ad- 
hering to the middle of the valves. 

Pm gobs 

1. DIANTHUS, PINK. (Greek name, meaning Jove’s own flower.) All 
but the first species cultivated for ornament: fl. sammer. 

% Flowers sessile and many in a close cluster, with long and narrow-pointed bracts 
under the calyx, except in the last. 

_ D. Arméria, Derrrorp Pinx of Europe, has got introduced into fields 
in a few places; a rather insignificant plant, somewhat hairy, narrow-leaved, 
with very small scentless flowers ; petals rose-color with whitish dots. @ 
_D. barbatus, Sweer Wiztram or Buncu Pin, of Europe, with thin- 

nish oblong-lanceolate green leaves, and a very flat-topped cluster of various- 
colored flowers, the petals sharply toothed, abounds in al country gardens; the 
many double-flowered varieties are more choice. 
D. Carthusianorum, Carraustans’ Pryx, from Eu., has linear leaves, 

slender stems, and a dense cluster of small flowers; bracts ovate or oblong, 
abruptly awn-tipped, brown, shorter than the calyx; petals merely toothed, 
short, usually dark purple or crimson: now rather scarce in gardens. / 
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% * Flowers single at the ends of the branches: leaves narrow and often grass-like, 
rather rigid, glabrous and glaucous, usually without any evident veins. — 

D. Chinénsis, Curva or Inpran Pink, has lanceolate leaves, less rigid 
and greener than any of the following, and linear acute scales or bracts as long 
as the calyx; the large petals toothed or cut, of various colors, red, purple, 
violet, &c. The garden var. Heppewiert is a more glaucous and large-flowered 
form, lately introduced. @ @® 

D. Caryophylius, CLove Pink, the parent of all the sorts of Carna- 
rion, &c., has the stems almost woody below, very glaucous long-linear leaves ; 
the scales under the calyx very short and broad; petals merely toothed, of 
various colors. Scarcely hardy N. 

D. plumarius, Pueasant’s-eye or Prumep Pink. A low, hardy spe- 
cies, making broad tufts, with small very glaucous leaves, sending up flower- 
stems in early summer, the white or pink or variegated petals cut into a fringe 
of slender lobes. : 

D. supérbus, is taller, less tufted, and Jater-flowered; the large petals 
entirely dissected into delicate almost capillary divisions. 2 

2. LYCHNIS. (Greek name for /amp, the down of the Mullein Lychnis 
having been used for wicking.) All from the Old World: fl. summer. 

§ 1. Calyx with long leaf-like lobes: petals naked. @ 

L. Githago, Corn-Cocxiz. A weed in grain-fields, hairy, with long 
linear leaves, and long-peduncled showy red-purple flowers ; in fruit the calyx- 
lobes falling off ; the black seeds injurious to the grain. 
§ 2. Calyx without long leaf-like lobes: petals crowned with a 2-cleft little scale or 

pair of teeth on the base of the blade or at the top of the claw. 2 

L. coronaria, Mutieix-Lycunis or Mutiem Pink. Cult. in gar- 
dens; the flower, crimson and like that of Corn-CocKkLE; but teeth of the 
calyx short and slender ; plant white-cottony ; leaves oval or oblong. @ 2 

L.. Flos-Jovis, Jurirer’s L. Less common in gardens, downy-hairy or 
cottony and whitish; leaves lance-oblong; flowers many and smaller, in « 
head-like long-peduncled cluster, reddish-purple; petals obcordate. 

L. Chalcedénica, Matrese-Cross or Scarier L. Very common in 
country-gardens; tall, rather hairy and coarse, with lance-ovate partly clasping 
green leaves, and a very dense flat-topped cluster of many smallish flowers ; the 
bright scarlet or brick-red petals deeply 2-lobed. 

. grandiflora, Larce-FLowrerep L. Cult. from China; smooth, with 
oblong green leaves tapering to both ends, and the branches bearing single or 
scattered short-peduncled flowers, which are 2’ or 3’ across; the red or scarlet 
petals fringe-toothed at the end. ; 

L. Visearia, Viscip L. Rather scarce in gardens ; smooth, but the slen- 
der stem glutinous towards the top; leaves linear; flowers many in a narrow 
raceme-like cluster, rather small; calyx tubular or club-shaped ; petals pink- 
red, slightly notched : also a double-flowered variety. 

L. Flos-ctieuli, Cucxoo L. RacgerEp Rosrn is the double-flowered 
variety, in gardens ; slightly downy and glutinous, with lanceolate leaves, and 
an open panicle of pink-red petals, these cleft into 4 narrow-linear lobes. 

L. ditrna, Day-stoomine L. Double-flowered form also called Raggep 
Rosin in the gardens; smoothish or soft-hairy ; leaves oblong or lance-ovate, 
the upper ones pomied ; flowers scattered or somewhat clustered on the 
branches, rose-red. : 

L. vespertina, Evenine-sLoomine L. A weed in some waste grounds, 
like the last, and more like the Night-flowering Catchfly ; but has 5 styles and 
a more ovate enlarging calyx ; the flowers are commonly dicecious, white, and 
open after sunset, the root biennial. But a full double-flowering variety in gar- 
dens is perennial, day-flowering, and is a white sort of Raccrp Rosin. 

3. SILENE, CATCHFLY. (Both names refer to the sticky exudation on 
stems and calyx of several species, by which small insects are often caught.) 
Besides the following, some other wild or cultivated species;are met with, but 
not common. Fi. mostly all summer. 

S&F—14 
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« All over sticky-hairy : naturalized from Europe. @ 

S. noctiflora, Nicut-rLowerine C. Tall coarse weed in cult. or waste 

grounds ; lower leaves spatulate, upper lanceolate and pointed ; flowers single 

or in loose clusters terminating die branthes, with awl-shaped calyx-teeth and 

white or pale rosy 2-parted petals, opening at nightfall or in cloudy weather. 

% * Smooth, a part of each of the upper joint of stem glutinous : flowers small. @ 

S. Arméria, Sweer-Wittiam C. In old gardens or running wild, from 

Europe; stem about 1° high, branching into flat-topped cymes of many flowers, 

which are rather showy ; calyx club-shaped ; petals notched, bright pink, or a 

white variety, opening only in sunshine ; leaves lance-ovate, glaucous. 

S. antirrhina, Sueery C. Wild in sandy or gravelly soil; stem slen- 

der, 6/— 20! high, rather simple; flowers very small, panicled ; calyx ovoid ; 

petals rose-color, obcordate, opening only at midday in sunshine; leaves lan- 

ceolate or linear. 

* * * Somewhat sticky-pubescent, at least the calyx, which is oblong, tubular, or 

club-shaped : wild species, with red or pink showy flowers. 

S. Pennsylvanica, Pennsyivanian C. or Witp Pink. In gravelly 

soil: stems 4/— 8/ high, bearing 2 or 3 pairs of lanceolate leaves and a cluster 

of short-stalked middle-sized flowers, in spring ; petals pink-red, wedge-shaped, 

slightly notched. 
8. irginica, Virerntan C. or Fire Pink. In open woods W. &§.; 

1° - 2° pels leaves spatulate or lanceolate; flowers few, peduncled ; the pretty 

large bright crimson-red petals 2-cleft. 
S. regia, Rorat C. Prairies, &., from Ohio S.; like the last, but 3° 

_ high, with lance-ovate leaves, numerous short-peduncled flowers in a narrow 

panicle, and narrower scarlet-red petals scarcely cleft. 

x «x * % Not sticky: calyx inflated and bladdery : petals rather small, white. 2 

S. stellata, Starry Campion. Wild on wooded banks; stem slender, 

2° —3° high ; leaves in whorls of 4, lance-ovate, pointed ; flowers in a long and 

narrow panicle ; petals cut into a fringe. 
S. inflata, BLapper Campion. Wild in fields E., but nat. from Eu., 

glaucous or pale and very smooth, 1° high, with ovate-lanceolate or oblong 
Teaves, and an open cyme of flowers ; the bladdery calyx veiny ; petals 2-cleft. 

4. VACCARIA, COW-HERB. (Name from Latin vacca, acow.) @® 

V. vulgaris, Common C. In gardens or running wild near them, from 
Eu. ; smooth, 1°- 2° high, with pale lanceolate partly clasping leaves, and a 
loose open cyme of flowers ; petals pale red, naked, not notched ; fl. summer. 

5. SAPONARIA, SOAPWORT. (Latin and common names from the 
mucilaginous juice of the stem and root forming a lather.) Fyrom Europe. 

S. officinalis, Common S. or Bouncine Bet. A rather stout, 1°- 2° 
high, nearly smooth herb, in gardens, and running wild by roadsides ; leaves 
3—5-ribbed, the lower ovate or oval, upper lanceolate; flowers rather large, 
clustered; petals pale rose-color or almost white, notched at the end. The 
‘double-flowered is most common. 2 

6. GYPSOPHILA. (From Greek words meaning lover of gypsum or 
chalk, growing on calcareous rocks.) Plants with the small and often pan- 
icled flowers and foliage of Arenaria or Stellaria, but the sepals united into 
acup as in the true Pink Family, usually by their thin white edges, however, 
so that to a casual glance they may appear distinct. Cult. in choicer gardens, 
from Eu. and the East, ornamental, especially for dressing cut flowers, &c. 
Fi. all summer. 

G. paniculata, Panictep G. Very smooth, pale, 1°-2° high; with 
lance-linear leaves, and branches repeated forking into very loose and light 
cymes, bearing innumerable very small and delicate white flowers. 2/ 

G. élegans, Execanr G. Less tall or low, loosely spreading; with 
lanceolate leaves, much larger (4! broad) and fewer flowers, white or slightly 
rosy. @ ry 
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7. SAGINA, PEARLWORT. (Latin name, means rich nourishment, 
which, however, these small and insignificant plants can hardly be.) There 
are four or five species in the country, none very common; the most so is 

_S. proctimbens. Springy places and damp shores, &c., N.; a smooth 
little plant, tufted and spreading, 1!—3! nigh, with almost thread-shaped leaves ; 
the blunt sepals, short white petals, stamens, and styles 4 or rarely 5. 

8. CERASTIUM, MOUSE-EAR CHICKWEED. (Name in Greck 
refers to the horn-shaped pod of some species. The popular name is from the 
shape and soft hairiness of the leaves of the common species. ) 
% Flowers inconspicuous, the deeply peel petals being shorter or little longer than 

the eres the pods becoming much longer and curving more or less. Flower- 
ing all summer, white. 

C. vulgatum, Common M., from Penn. S., but scarce N., in grassy places. 
An insignificant soft-hairy weed ; stems erect, 4/—9! high, slightly clammy ; 
leaves ovate or obovate, small ; pedicels even in fruit and petals shorter than 
the calyx. @ 

C. viscdsum, Crammy M. Common in grassy places ; stems spreading, 
6’- 15! long, clammy-hairy ; leaves oblong ; pedicels becoming longer than the 
calyx ; petals as long as the calyx. @ 2 

C. nutans, Nopprne-rruitep M. Common in moist or shady grounds, 
wild. Clammy-pubescent, erect, 6/~18’ high, becoming very loosely-flowcred 
and branched ; leaves oblong-lanceolate ; petals longer than calyx ; pods long, 
nodding on the slender flower-stalk and curved upwards. @ 

% %* Flowers conspicuous, the snowy white petals 2 or 3 times the length of the calyx: 
pod shorter: plants forming matted tufts. 2 

C. arvénse, Fietp M. Dry fields, &. Downy but green ; leaves vary- 
ing from narrow-oblong to linear ; flowering stems 4!—6/ high, few-flowered ; 
petals notched at the end. 

C. tomentosum, Corrony M. Cult. from Eu. for borders, &c., its 
spreading shoots, crowded with oblong white-woolly leaves, making dense silvery 
mats; petals deeply 2-cleft. 

9. STELLARIA, STARWORT-CHICKWEED. (Name from Latin 
stella, a star.) Petals white, but sometimes small or none. FI. spring and 
summer. None cultivated ; but the first is a weed in every garden. 

% Stems weak and spreading, marked with pubescent lines : leaves broad. 

S. média, Common S. or Cartckweep. In all damp cult. grounds; 
leaves ovate or oblong, the lower on hairy petioles; petals shorter than the 
calyx, 2-parted ; stamens 3-10. (@ 
8. ptibera, Great S._ Shaded rocks, wild from Penn. S. & W.; leaves 

oblong or oval, sessile ; petals longer than the calyx, 2-cleft. 
% % Stems erect or spreading, and whole plant smooth: leaves narrow, sessile. 2f 

S. longifolia, Lone-teavep S. or Srircuworr. Common in damp 
grassy places N.; stem weak, 8/-18/ high; leaves linear, widely spreading ; 
flowers numerous on slender spreading pedicels in a very loose cyme; petals 
2-parted, longer than the calyx. : 

S. borealis, Nortuunn S. Wet grassy places N.; stem 3/—10! high, 
forking repeatedly and with flowers in the forks of the leafy branchés ; leaves 
broadly lanceolate or narrow-oblong ; petals shorter than the calyx, or none. 

10. ARENARIA, SANDWORT. (So named because several grow in 
sand or sandy soil.) All the following are wild, also some others less com- 
mon. Fi. spring and summer. 

: * Petals inconspicuous, white. 

A. serpyllifolia, Tuyme-teavep S. An insignificant little weed, in 
sandy or gravelly waste places, 2'~6/ high; stems erect, roughish, much 
branched ; leaves ovate, pointed ; petals scarcely longer than the 3 —5-nerved 

pointed sepals. @ : ate 
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A. diffusa, Spreapine S. Shady grounds 8. Plant soft-downy; stems 
prostrate, 1° or more long; leaves lanceolate; peduncles lateral, 1-flowered ; 
petals shorter than the sepals or none. 2 

% * Petals conspicuous, longer than the calyx, white. 2 

A. lateriflora, S1pr-rLowrerine §. Gravelly shores and banks N. 
Plant minutely downy ; stem erect, 3-10’ high, sparingly branching ; pedun- 
cles few-lowered, soon becoming lateral by the farther growth of the leafy stem ; 
leaves oval or oblong. 

A. stricta. Rocky or shady banks N. Tufted, smooth, 4'—6! high; stems 
crowded with slender almost bristle-form leaves; flowers several in a terminal 
open cyme; sepals sharp-pointed. 

A. squarrosa, Pine-sarren S. In sand, coast of New Jersey and 8. 
Densely tufted on a deep root, 3’—5' high ; leaves much crowded, short, awl- 
shaped, smooth ; the flowering branches or few-flowered peduncles glandular ; 
sepals obtuse. 
A. Groonlandica, Mountain S. On rocky summits of mountains and 

N. E. coast. Densely tufted, soft; leaves thread-form ; flowering stems 2! — 4! 
high, few-flowered, the flowers large in proportion ; petals notched at the end. 
A. peploides, Sea Sanpwort, in sands of sea-shore N., is large, with 

very fleshy ovate leaves, and axillary flowers. 

ll. SPERGULARIA, SAND SPURREY. (Name from likeness to 
Spergua.) A sort of Sandworts with scaly-membranaccous stipules, and 
reddish flowers, produced all summer: chiefly maritime. @ 2? 

S. riibra. The field form of this is common in sand or gravel, along roads 
and paths, E., quite away from salt water ; smoothish, prostrate in tufts ; leaves 
thread-shaped ; pod and pink-red corolla hardly exceeding the calyx; seeds 
tough, wingless, half-obovate. 

S. salina. Larger and more fleshy, only in brackish sands; with short 
peduncles, pale corolla, pod longer than the calyx, and rough obovate-rounded 
(winged or wingless) seeds. 

S. média. Like the last, in salt marshes and sands, but with longer pedun- 
cles and smooth seeds. 

12. SPERGULA, SPURREY. (Latin spargere, to scatter, i.e. its seeds.) 

S. arvénsis, Corn 8. Stems 1° or so high; bearing several thread- 
shaped leaves in the whorls, and terminating in a panicle of white flowers. 
A weed in grain-fields, cult. in Europe as a forage plant, sheep being fond of it : 
fl. summer. @ 

13. oo FORKED CHICKWEED. (Name of obscure mean- 
ing.) @ 

A. dichétoma, a common little herb; in shady places it is smooth and 
erect, 6/-10/ high, with repeatedly forking long-jointed very slender stems, 
minute short-stalked greenish flowers in the forks, and oval or oblong leaves: in 
dry or parched soil it is spreading on the ground, short-jointed, narrower-leaved, 
often pubescent, the flowers more clustered and nearly sessile: all summer. 

14. SCLERANTHUS, KNAWEL. (From Greek words meaning hard 
and flower, referring to the indurated tube of the calyx.) 

S. annuus, our only species, is nat. from Eu. in gravelly grounds, around 
gardens, &c., a very pale little herb, 3'- 5! high, very much branched and 
spreading, with short awl-shaped leaves, and greenish small flowers clustered or 
sessile in the forks, in late summer and autumn. 

Mis MORUGS, CARPET-WEED. (An old Latin name for some soft 
plant.) @ 

M. verticillata. A very common, small, prostrate and spreading little 
weed, in waste gravelly soil, gardens, &c., with spatulate leaves and 1-flowered 
aa in clusters or whorls at the joints; the sepals white inside; stamens 3° 

. all summer. 
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21. PORTULACACE:, PURSLANE FAMILY. 

Succulent-leaved herbs, with 2 sepals and 5 petals, the stamens 
sometimes many, sometimes few, and then one before each petal ; 
ovary 1-celled, becoming a pod, with many or few kidney-shaped 
seeds on a central placenta, or on slender seed-stalks from the base. 
Seeds as in the Pink Family. 

1. PORTULACA. Stamens more numerous than the petals. Style cleft into 
several slender divisions. Lower part of the ovary and many-seeded pod 
united with the bottom of the calyx; the upper part when mature falling off 
asa lid. Flowers opening only once, in sunshine. 

2. TALINUM. Stamens more numerous than the petals. Style 3-lobed at the 
summit. Calyx free from the ovary, deciduous. Pod 3-valved, many-seeded. 
Flowers opening only once, in sunshine. 

8. CALANDRINIA. Stamens numerous. Style 3-cleft at the summit. Calyx 
free from the ovary, persistent, enclosing the 8-valved many-seeded pod. 
Flowers opening only once, in sunshine. ; 

4. CLAYTONIA. Stamens 5, one attached to the base of each petal. Style 
8-cleft at the summit. Calyx persistent, free from the few-seeded pod. 
Flowers usually opening for more than one day. 

1, PORTULACA, PURSLANE. (Old Latin name for Purslane.) Leafy 
and branching, low and spreading, with fleshy sessile leaves ; fl. all summer. 
(Lessons, p. 95, fig. 272, and p. 124, fig. 404.) @ 
P. oleracea, Common P. Very smooth, with prostrate stems, obovate or 

wedge-form leaves, and small sessile flowers opening only in bright sunshine 
and for a short time; the ro pale yellow. The commonest garden weed, 
sometimes used as a pot-herb. 

P. pilosa, Harry P. Wild far S., has linear terete leaves, with a tuft of 
beard-like hairs in the axils, and rather large pink flowers. 

P. grandiflora, Greag-FLowEReED P., is probably a variety of the last, 
from South America, commonly cult. for ornament; the large very showy 
flowers brilliant purple, crimson, red, sometimes white or yellow, or with light 
centre, of many shades or variations. 

2. TALINUM. (Name unexplained.) One wild species in some places. 

T. teretifolium, Trerere-LEAvEeD T. Low and smooth, with thick and 

fleshy root, short stems bearing crowded linear terete leaves, and a slender 
naked peduncle, many-flowered ; petals rose-purple. Serpentine rucks, Penn- 
sylvania, and rarer west and south: fl. all summer. 2/ ; 

3. CALANDRINIA. (Named for a Swiss botanist, Calandrini.) Culti- 
yated for ornament in choice gardens : fl. all summer. 

C. discolor. Cult. as an annual, from Chili; very glabrous, making a 
rosette of fleshy spatulate leaves at the root (these glaucous above and tinged 
with purple beneath), and sending up a naked flower-stem, bearing a raceme of 
large rose-purple flowers, 2/ in diameter. 

CG. Menziésii, Menzies’ C. Low, spreading, leafy-stemmed annual, from 
Oregon and California, with bright green and tender lance-spatulate leaves, and 
crimson flowers (nearly 1’ broad) in a short leafy raceme. 

4. CLAYTONIA, SPRING BEAUTY. (Named for John Clayton, an 
early botanist in Virginia.) Low, smooth herbs: ours producing only a pair 
of stem leaves and a short raceme of flowers. 

% Stem simple from a round tuber : leaves separate: fl. early spring. I 

C. Virginica, Narrow-teavep S. In moist woods, one of the prettiest 
spring flowers ; petals rose-color with pink veins ; leaves linear-lanceolate. 

C. Caroliniana, Broaper-Leavep S. In rich woods; commonest N. 

and along the Alleghanies, smaller than the othcr, with oblong-spatulate or 

lance-oblong Icaves only 1! or 2! long. 



70 MALLOW FAMILY. 

* * Stem-leaves united into one usually rounded: blade or cup underneath the small 
and whitish flowers: fl. summer. @® 

C. perfoliata occurs in some gardens, from Oregon and California; small, 
of no beauty ; root-leaves tufted, spatulate or lanceolate. 

22. MALVACEZ, MALLOW FAMILY. 

Known by the monadelphous numerous stamens, their tube con- 
nected with the base of the petals, kidney-shaped 1-celled anthers 
(Lessons, p. 102, fig. 298), the calyx valvate and the corolla con- 
volute in the bud. Herbs or shrubs, with alternate palmately-veined 
and often lobed leaves, evident stipules, and regular flowers, the true 
sepals and the petals 5. There is commonly an involucre of several 
bracts, resembling an outer calyx. Seeds kidney-shaped: the leafy 
cotyledons crumpled or doubled up, in some mucilaginous albumen. 
Innocent plants, mucilaginous, with a very tough fibrous bark. 

§ 1. Anthers all borne in a cluster at the top of the short tube of filaments. 

* Ovaries numerous and separate, crowded in a head, in fruit becoming little 1-seeded 
pods or akenes. Involucre conspicuous as a sort of outer calyx. Herbs. 

1. MALOPE. Involucre of 3 ovate or heart-shaped leaves. Annuals. 
2. KITAIBELIA. Involucre of 6-9 ovate and pointed leaves united at the base. 

Perennial. 

* * Ovaries several or many united in a ring around an axis, in fruit commonly 
falling away separately, each 1-seeded. Ours are all herbs. 

+ Stigmas running down the side of the slender styles. 

3. ALTHEA. Involucre of 6-9 bracts united at the base. Axis of the fruit not 
rojecting nor enlarged. 

. LAVATERA. Involucre of 8-6 more united ‘bracts. Axis of the fruit over- 
niga the carpels. 

- MALVA. Involucre of only 3 separate bracts. Petals obcordate, otherwise 
entire. Carpels beakless. 

6. CALLIRRHOE. Involucre of 1-8 bracts or none. Petals wedge-shaped and 
truncate, denticulate or cut-fringed at the end. Carpels with a sort of beak 
at the summit. 

7. NAPHA. Involucre none. Flowers dicecious! 

+ + Stigmas capitate or truncate at the apex of the styles. 

8 ANODA. Involucre none. Fruit depressed, very flat and star-shaped, the 
sides of the numerous carpels evanescent: seed nearly horizontal. 

9. SIDA. Involucre none. Fruit separating into 6 or more closed carpels, or 
» each 2-valved at the apex: seed hanging. 

* * * Ovaries and cells of the fruit 2 ~ several-seeded. 

10. ABUTILON. Involucre none. Carpels each 3 - several-seeded. 
11. MODIOLA. Involucre of 8 bractlets. Carpels each 2-seeded, with a cross 

partition between the upper and lower seed. 

§ 2. Anthers borne along the outside of the tube of filaments. Ovary and Sruit 3~ 
several-celled : stigmas capitate. Involucre present. Herbs, shrubs, or trees. 

4. 

5 

* Involucre of several or many bracts. 

12, MALVAVISCUS. Branches of the style and stigmas 10, twice as many as the 
cells of the ovary. Petals not separating and spreading. Fruit berry-like: 
cells 1-seeded. 

13. KOSTELETZKYA. Branches of the style and stigmas 5. Pod 5-celled; the 
cells single-seeded. 

14. HIBISCUS. Branches of the style or stigmas and cells of the ovary 5. Pod 
5-celled, loculicidal; the cells many-seeded. 

* « Involucre of 3 large and heart-shaped leaf-like bracts. 
15. GOSSYPIUM. Styles united into one: stigmas 8-6, as many as the cells of 

the pod. Seeds numerous, bearing cotton. 
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1. MALOPE. (Ancient Greek name for some kind of Mallow.) Herbs, 
pcan Mallows, from the Mediterranean region ; cult. as garden annuals: 

. summer. 

M. trifida, Turer-Lopep M. Smooth, with rounded leaves, the upper 
ones 3-lobed ; the handsome flowers 2' or more broad, rose-color, veined with 
purple or rose-red, also a white var. @ 

. malacoides is rarer, hairy, low, with oblong-ovate toothed leaves, 
long peduncles, and rose-colored flowers. 

2. KITAIBELIA. (Named for Paul Kitaibel, a botanist of Hungary, 
where the plant grows wild.) Fl. summer. The only species is 
K. vitifolia, Vinz-teavep K. Cult. in gardens; a rough-hairy herb, 

2°-—3° high, rather clammy at the summit, with acutely 5-lobed and toothed 
leaves, involucre longer than the true calyx, and dull white corolla 14! broad 
when expanded. 2 

8. ALTH AIA. (From Greek word meaning to cure, used in medicine as an 
emollient.) Tall herbs (the Shrubby Althea belongs not to this genus, but to 
Hibiscus), natives only of the Old World: fl. summer and autumn. 

A. officinalis, Marsa-Mattow. Rarely cult., but has run wild on the 
coast E.; a rather coarse downy plant, with ovate, sometimes a little heart- 
shaped or 3-lobed leaves, and clusters of short-peduncled flowers in their axils ; 
corolla 1/ broad, rose-color. The thick root is used for its mucilage, and for 
making Marsh-Mallow paste. 2 

A. rosea, Hottynocx. Cult. from Syria, with tall and simple hairy 
stem, rugose rounded and heart-shaped angled or 5 —7-lobed leaves, and large 
flowers on very short peduncles, forming a long spike; corolla of all shades of 
rose, purple, white, or yellow, single or double, 3! — 4’ broad. 

4. LAVATERA. (Named for the brothers Lavater, of Zurich.) A sort 
of Mallow, sometimes cult. in gardens, from Europe: fl. all summer. 

L. triméstris, Tarez-montu L. or Frowrrine Marttow. Smooth or 
smoothish, 1° — 2° high ; lower leaves round-kidney-shaped, crenate, upper heart- 
shaped, uppermost 3-lobed ; flowers 2/-38/ broad, rose-color, rarely white; in 
fruit a broad disk-shaped or umbrella-like expansion of the top of the axis com- 
pletely covers the carpels. @ 

L. Thuringiaca. German L. Rather downy, smaller; leaves mostly 
3-lobed; flowers long-peduncled, 14/-2! broad, rose-color ; in fruit the axis pro- 

jects much beyond the ring of carpels as a pointed cone. 2/ 
L. arborea, TREE Mariow. Not quite hardy N., has a stout stem 2°- 6° 

high, woody below, rounded 5-9-lobed rather downy leaves, pale purple flow- 

ers 13’ broad, on short pedicels, in 4 terminal raceme or narrow panicle; the 
axis of the fruit (like that of Mallow) not projecting beyond the carpels. 2f 

5. MALVA, MALLOW. (Latin alteration of an old Greek word, mean- 

ing soft or emollient.) All from Europe or the Orient, but several have run: 
wild in fields and along roadsides; fl. all summer and autumn. 

« Flowers small, white or whitish, not conspicuous nor handsome. 

M. rotundifolia, Common or Rounp-tzavep M. Weed in cult. 

grounds; with procumbent stems from a strong deep root, rounded kidney 

shaped crenate leaves on very long petioles, rather slender peduncles, and fruit 

not wrinkled. @ 2 : ; 

M. crispa, Curtep M. In country gardens, rarely in waste places; with 

erect stem (4° - 6° high) leafy to the top, rounded 5—7-lobed or angled leaves 

very much crisped round the margin, flowers clustered and almost sessile in the 

axils, and fruit slightly wrinkled. @ 

% * Flowers larger, more or less showy, 1}!-2! in diameter ; the purple, rose-color, 

or sometimes white petals much exceeding the calyx: stem erect. 

M. Mauritiana, sometimes called Tren Matiow. Cult.; 3°—5° high, 

with rounded 5-lobed smooth or smoothish leaves, and clusters in their axils of 
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flowers 14! in diameter, the petals pale rose-color or white, striped with dark 
purple or violet veins. @ : ; 
M. sylvéstris, Hich M. Gardens and roadsides; 2°- 3° high, branch- 

ing, with rather sharply 5 —7-lobed leaves, and purple-rose-colored flowers rather 
smaller,than in the last; fruit wrinkled-veiny. @ 2 
M. Alcea. Gardens; 2°~4° high, hairy, with stem-leaves parted almost 

to the base into 3-5 divisions which are again 3 —5-cleft or cut-toothed ; and 
showy flowers in clusters or terminal racemes ; corolla deep rose-color, 1}!— 2! 
broad ; fruit smooth, minutely wrinkled-veiny. 2 
M. moschata, Musk M. Gardens, and escaped to roadsides, 1°-2° 

high, rather hairy, with the herbage pee | musk-scented, leaves about thrice 
parted or cut into slender linear lobes, and short-peduncled flowers somewhat 
clustered or racemed ; corolla 14’ broad, rose-color or white; fruit downy. 

6. CALLIRRHOK. (A Greek mythological name, applied to N. American 
plants.) Species chiefly farther W. and S., becoming rather common in 
choice gardens. Flowers crimson, mauve, or red-purple, very showy, pro- 
duced all summer. 

» Root thick, often turnip-shaped, farinaceous : stems roughish-hairy or smoothish. 2 

C. triangulata. Dry prairies from Wisconsin S.; stems erect, 2° high ; 
leaves triangular, halberd-shaped, or the lowest heart-shaped, the upper cut- 
lobed or 3 - 5-cleft ; flowers somewhat panicled and short-peduncled ; involucre 
as long as the calyx ; corolla 1}! or less in diameter ; carpels of the fruit even 
on the back, tipped with a short point. 

C. involucrata. Wild from plains of Nebraska S., and cult. for orna- 
ment; stems spreading on the ground, 1°-38° long; stipules conspicuous ; 
leaves rounded, 5-parted or cleft and cut-lobed, shorter than the axillary pedun- 
cles; involucre shorter than the calyx; corolla 2’ or more broad; carpels of 
the fruit reticulated, tipped with a flat and inconspicuous beak. 

C. Papaver. ild in rich woodlands from Georgia to Texas, and spar- 
ingly cult.; stems short, ascending, few-leaved ; leaves 3 - 5-parted with lance- 
linear divisions, or the lowest rather heart-shaped and cleft into oblong lobes ; 
axillary peduncles very (often 1°) long; involucre of 1-3 bracts or none; 
corolla 2’ or more broad ; carpels of the fruit wrinkled or reticulated and with 
a stout incurved beak. z 

C. digitata. Wild in prairies of Arkansas and Texas; 1° high; leaves 
mostly from the root, 5-7-parted into long linear sometimes 2 — 3-cleft divis- 
ions ; peduncles long and slender ; involucre none; corolla 14/—2! broad, the 
petals fringe-toothed at the end ; fruit nearly as in the last. 

% % Root slender or tapering: herbage smooth. @ @ 

C. pedata. Wild in E. Texas; not rare cult.; stem erect, 1°-—5° high, 
leafy ; leaves rounded, 3—7-lobed or parted and the wedge-shaped divisions cleft 
or cnt; peduncles slender, longer than the leaves; involucre none; corolla about 
1}! broad, the petals minutely eroded at the end ; carpels of the fruit smooth 
and even on the back, and with a stout conspicuous beak. 

7. NAPAIA, GLADE-MALLOW. (From Greek name for glade or nymph 
of the groves.) Only one species, 

N. dioica. In valleys, chiefly in limestone districts of Penn., Virginia, 
and W. A rather coarse, roughish herb; stem 4°-7° high; leaves 9-1)- 
parted and their lobes cut and toothed, the lowest often 1° in diameter ; flowers 
small, in panicled ‘corymbs, in summer. 

8. ANODA. (Origin of the name obscure.) Low herbs from Mexico, 
Texas, &c., sparingly cult. for ornament. Stems, &c. hirsute: peduncles 
long and slender, 1-flowered. Fruit in the form of a many-rayed star, sup- 
ported by the spreading 5-rayed calyx : when ripe the rim of each carpel falls 
away with the seed it embraces, the sides or partitions disappearing. @ 

A. hastata has mostly halberd-shaped leaves, and blue or violet corolla 
only 1‘ —14/ in diameter ; lobes of the calyx ovate, scarcely pointed. 
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A. cristata has mostly triangular or obscurely halberd-shaped and toothed 
leaves, and purple or rose-colored corolla 2! in diameter; lobes of the calyx 
triangular, taper-pointed. 

9. SIDA. (Ancient name, of obscure meaning.) Mostly rather small-flow- 
ered or weedy herbs, with 5-12 styles and carpels: fi. summer and autumn. 

* Peduncles axillary, \-flowered : corolla yellow. 

S. spinosa. So named from the little pointed projection or tubercle at the 
base of the petiole, but which can hardly be called a spine ; stems much branched, 
10’-20' high; leaves lance-ovate, serrate, minutely soft-downy ; peduncles very 
short ; flower very small ; ae ovate, of 5 carpels, each splitting at top into 2 
points. A common weed 8. of New York. @ 

S. rhombifolia. But the leaves are hardly rhombic, usually lance-oblong, 
short-petioled, serrate, pale and whitish downy beneath; stems 1°-3° high, 
much branched ; peduncles rather long; flower small; fruit of 10 or 12 one- 
pointed carpels. A weed only 8. @ 

S. Ellidttii. Nearly smooth, 1°-4° high; leaves linear or lanceolate, 
serrate, short-petioled ; flower 1’ broad, on a short peduncle; fruit of 10-12 
nearly blunt carpels. Woodlands 8. 2 

% Peduncles bearing a corymb of several white flowers from the upper axils. 

S. Napéea. Smooth; stem simple, 4°-7°high; leaves rounded, 5-cleft, the 
lobes toothed and taper-pointed ; corolla about 1’ broad; styles and cells of the 
pod 10. Wild in S. Penn. and Virg. Cult. in old gardens. 2 

10. ABUTILON, INDIAN MALLOW. (Origin of name obscure.) 
Resembles Sida, but cells more than one-seeded ; flowers usually larger. 
A. Avicénnee, Vetvet-Lear. Cult. soil and old gardens, 3° ~ 5° high ; 

leaves roundish heart-shaped, taper-pointed, soft-velvety ; peduncles shorter than 
petiole, 1~—3-flowered; corolla orange-yellow; fruit of 12-15 united hairy 
carpels with spreading beaks. Fl. autumn. @ 

A. striatum, Strirep Apuriton. Cult. in greenhouses, &c. from Bra- 
zil; a tall shrub, very smooth, with rounded heart-shaped 3-lobed leaves, the 
lobes very taper-pointed, and pretty large solitary flowers hanging on a very 
long and slender peduncle; corolla not spreading open, orange-colored, with 

deeper or brownish veining or stripes. 

ll. MODIOLA. (The shape of the depressed fruit likened to the Roman 
measure modiolus.) Procumbent or spreading, small-flowered, weedy plants. 

M. muitifida. Virginia and S., in low grounds; leaves 3—7-cleft and 

cut, or the earlier ones rounded and undivided ; flowers red, 4/ broad; fruit’ 

hairy at the top. @ 2 

12, MALVAVISCUS. (Name composed of Malva, Mallow, and viscus, 

birdlime, from the glutinous pulp of the berry-like fruit.) Shrubby plants, 

with showy scarlet flowers, of peculiar appearance, the petals not expanding, 

but remaining convolute around the lower part of the slender projecting and 

soon twisted column, held together as it were by a little side-lobe near the 

base of the inner edge. 

M. arboreus, the common West India species, cult. in some hot-houses, 

has heart-shaped leaves longer than broad, and yellowish fruit. : 

M. Drummoéndii, of Texas, if housed in winter flowers all summer in 

open ground, is soft-downy, with more rounded and somewhat 3-lobed leaves, 

and scarlet fruit. 

138. KOSTELETZSKYA. (Named for a Bohemian botanist, Kosteletesky.) 
Like Hibiscus, only the cells of ovary and fruit l-seeded. Fl. summer. 

. Vireinica, Vircrxtan K. In and near salt marshes, from New York 

and New ieee 8.: roughish-hairy, 2°-5° high; leaves heart-shaped or mostly 

3-lobed, often halberd-shaped ; flowers somewhat racemed or panicled, rose- 

purple, 1/-2! broad. 2 
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14. HIBISCUS, ROSE-MALLOW. (Ancient name, of obscure origin., 
Flowers showy, usually large, in summer and autumn. 

* Tall shrubs or even trees, exotics. 

H. Syriacus, Tree H. or Sarussy Attuama, of gardens and grounds, 
common, native of the Levant: nearly smooth, with wedge-ovate and 3-lobed 
leaves, and short-peduncled flowers in their axils, in autumn, about 3! broad, 
purple, rose-color, white, &c., often double. : 
H. Rosa-Sinénsis. Curva H. or Rose or Cuina. Cult. in conserva- 

tories, from East Indies (where the splendid corollas, which stain black, are used 
to black shoes) : very smooth, with bright green ovate and pointed somewhat 
toothed leaves, and very showy flowers on slender peduncles, 4’ or 5’ broad, 
scarlet-red (rarely rose-purple or even white), often double. 

« * Herbs, with persistent and regular 5-lobed calyx, and a short pod. 

+ Wild species, but sometimes cultivated, tall and large. 2 

H. coccineus, Great Rep H. or Rosz-Mattow. Marshes from Caro- 
lina S.; very smooth, 4°-7° high, with leaves 5-parted or deeply cleft into 
long lanceolate and taper-pointed divisions, and bright-red corolla 6’—11' broad, 
the petals narrowed below. ‘ 
Hd. militaris, Havserp-Leavep R. Low grounds from Pennsylvania 

and Illinois S.; smooth, 3°-4° high, with ovate or heart-shaped toothed or 
3-lobed leaves, some of them halberd-shaped, and slender-peduncled flowers, 
with inflated calyx, and flesh-colored corolla 4! — 5! broad. 
H. Moscheittos, Swamur R. Common in brackish marshes and up the 

larger rivers; 3°-7° high, soft-downy ; the ovate pointed and often 3-lobed 
leaves hoary beneath, generally smooth above ; peduncles slender; corolla 4'— 6! 
broad, pale rose or white, with or without a darker centre; pod smooth. 
H. grandiflorus, Larce-ru. R. Swamps, from Illinois and Carolina S. ; 

like the last, but leaves soft-downy both sides, and pod velvety-hairy. 
H. aculeatus, Pricxry or Rove R. Swamps only S.; rough with 

stiff bristles and bristly points, 2°- 6° high ; leaves 3 — 5-cleft and the divisions 
mostly toothed ; flowers short-peduncled ; leaves of the involucre often forked ; 
corolla yellow with a purple centre, 4’ broad ; pod bristly. 

+ + Exotic low species, in gardens or cultivated grounds. @ 

H. Tridnum, Buiapper Kermia or Fiower-or-an-Hour. Rather 
hairy, 1°-2° high, with the leaves toothed, or the upper 3-parted into lanceolate 
lobes, the middle lobe much longest; calyx inflated and bladdery; corolla about 
2' broad, sulphur-yellow with a blackish eye, open only in midday sunshine. 

* * * Herbs, with calyx splitting down one side, and generally falling off at once, 
and with long or narrow pyramidal or angled pod: natives of East Indies. 

H. esculéntus, Oxra or Gumso. Nearly smooth, with rounded heart- 
shaped 5-lobed toothed leaves, greenish-yellow flowers on slender peduncle (invo- 
luere falling early), and narrow pods 3! or 4! long, which are very mucilaginous, 
and when green cooked and eaten, or used to thicken soups: cult. S. 
H. M&nihot. Smoothish, with leaves 5-7-parted into long narrow divis- 

ions ; the large and showy corolla pale yellow with a dark eye; the leaves of 
the involucre hairy and soon falling off: mtroduced or cult. S. W. 2/ 

15. GOSSYPIUM, COTTON. (Name given by Pliny, from the Arabic.) 
Plants now diffused over warm countries, most valuable for the wool on the 
seeds : the species much mixed up. 

G. herbaceum, Common Cotton. Cult. S. Leaves with 5 short and 
roundish lobes ; petals pale yellow or turning rose-color, purple at base. @ 

G. Barbadénse, GAaeAncEs or Sea-Istanp C. Cult. on the coast S. 
Inclining to be shrubby at base; branches black-dotted ; leaves with 5 longer 
lance-ovate and taper-pointed lobes ; leaves of the involucre with very long and 
slender teeth ; petals yellowish or whitish with purple base. 

G. arboreum, Tree C. Cult. S., only for curiosity, has 5-7 nearly 
lanceolate and taper-pointed lobes to the leaves, leaves of involucre slightly 
toothed, and a purple corolla with a darker centre. 
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23. STERCULIACEZA, STERCULIA FAMILY. 
Chiefly a tropical family, to which belongs the TazoBroma or 

CnocoLatE-TREE; in common cultivation known here only by a 
single species of ; 

1, MAHERNIA. (Name an anagram of Hermannia, a genus very like 
it.) Calyx, corolla, &c. as in the Mallow Family ; but the stamens only 5, 
one before each petal ; the filaments monadelphous only at the base and en- 
larged about the middle, and the anthers with 2 parallel cells. The edges of 
the base of the petals rolled inwards, making a hollow claw. Ovary 5-celled, 
with several ovules in each cell: styles 5, united at the base. 
M. verticillata. Cult. from Cape of Good Hope, in conservatories pro- 

ducing a succession of honey-yellow sweet-scented small blossoms, on slender 
peduncles, all winter and spring; a sort of woody perennial, with slender and 
spreading or hanging roughish branches and small green irregularly pinnatifid 
leaves ; the specific name given because the leaves seem to be whorled; but this 
is because the stipules, which are cut into several linear divisions, imitate leaves. 

24, TILIACEA, LINDEN FAMILY. 
Chiefly a tropical family, represented here only by an herbaceous 

CorcHorus on our southernmost, borders, and by the genus of fine 
trees which gives the name. 

1. TILIA, LINDEN, LIME-TREE, BASSWOOD. (The old Latin 
name.) Sepals 5, valvate in the bud, as in the Mallow Family, but decidu- 
ous. Petals 5, imbricated in the bud, spatulate-oblong. Stamens numerous; 
their filaments cohering in 5 clusters, sometimes with a petal-like body in each 
cluster ; anthers 2-celled. Pistil with a 5-celled ovary, having 2 ovules in 
each cell, in fruit becoming a rather woody globular 1 - 2-seeded little nut. 
Style 1: stigma 5-toothed. Embryo with a slender radicle and leaf-like lobed 
cotyledons folded up in the albumen. Trees with mucilaginous shoots, fibrous 
inner bark (last), soft white wood, alternate roundish and serrate leaves more 
or less heart-shaped and commonly oblique at the base, deciduous stipules, 
and a cyme of small, dull cream-colored, honey-bearing flowers, borne in early 
summer on a nodding axillary peduncle which is united to a long and narrow 
leaf-like bract. 

* A petal-like scale before each petal, to the base of which the stamens are joined. 

T. Americana, American Linpewn or Common Basswoop. A hand- 
some and large forest-tree, with leaves of rather firm texture and smooth or 
smoothish both sides, or in one variety thinner and more downy but not white 
beneath. 

T. heterophylla, Wxire Linpen. Along the Alleghany region from 
Penn. and Kentucky S. ; has larger leaves silvery white with a fine down under- 
neath. 

* * No scales with the stamens. Natives of Europe. 

T. Europea, Evrorgan L., embraces both the SmaLu-Leaven variety, 
which is commonly planted about cities, and the Larcu-Leavep or Durcu L., 
with leaves as large and firm as those of our wild Basswood. 

25. CAMELLIACEA, CAMELLIA or TEA FAMILY. 

Trees or shrubs, with alternate and simple feather-veined leaves, 
and no stipules ; the flowers large and showy, mostly axillary, reg- 
uiar, with both sepals and petals imbricated in the bud ; the very 
numerous stamens with filaments more or less united at the base 
with each other and with the base of the corolla: anthers 2-celled : 
ovary and thick or woody pod 5-celled, with one or more seeds in 
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each cell. ‘The petals themselves are commonly more or less 

united at their base; they are 5 or sometimes 6 or even more in 

number in natural flowers, and in cultivated plants apt to be in- 

creased by doubling. 
~ Exotics, from China, Japan, gc.: some of the inner stamens entirely separate : 

commonly there is a gradation from bracts to sepuls and petals. 

1. CAMELLIA. Numerous separate inner stamens within the ring or cup formed 

by the united bases of the very numerous outer stamens. Style 3 ~- 5-cleft. 
Seeds large, usually single in each cell of the thick and woody pod. Leaves 
evergreen, serrate. 

2. THEA. Separate interior stamens only as many as the petals (5 or 6): other- 
wise nearly like Camellia: flowers less showy; bracts under the calyx incon- 
spicuous. 

* & Natives of Southeastern States: stamens ull united at the base. 

8. GORDONIA. Sramens in 5 clusters, one attached to the base of each petal. 
Style columnar: stigma 5-rayed. Seeds several, more or less winged. Leaves 
coriaceous or thickish. 

4. STUARTIA. Stamens uniformly united by a short ring at the base of the fila- 
ments. Seeds 2 in each cell, wingless. Leaves thin and deciduous. 

1, CAMELLIA. (Named for G. Camellus or Kamel, a missionary to China 
in the 17th century.) 

C. Japonica, Japan Came tia, with oval or oblong pointed and shining 
leaves, and terminal or nearly terminal flowers, simple or dovble, red, white, or 
variegated, of very many varieties, is the well-known and only common species ; 
fl. through the winter, hardy only 8. 

2. THEA, TEA-PLANT. (The Chinese name.) Genus too slightly dif- 
ferent from Camellia. Shrubs, natives of China and Japan, sparingly cult. 
for ornament. 

T. viridis, Green or Common T. Leaves oblong or broadly lanceolate, 
much longer than wide; the white flowers (1/ or more broad) nodding on short 
stalks in their axils. 

T. Bohéa, Bouza T. Leaves smaller and broader in proportion ; proba- 
bly a mere variety of the other. 

8. GORDONIA. (Named for Dr. Gordon and another Scotchman of the 
same name.) 

G. Lasianthus, Lopstotty Bay. A handsome shrub or small tree, in 
swamps near the coast from Virginia S., with evergreen and smooth lance- 
oblong leaves tapering to the base and minutely serrate, and showy white flow- 
ers 2/—3/ across, in spring and summer, on a slender peduncle; the stamens 
short, on a 5-lobed cup. 

G. pubéscens, also called Franxwinta, after Dr. Franklin. Grows only 
in Georgia and Florida; a tall, ornamental shrub or small tree, with thinner 
and deciduous leaves whitish downy beneath, as are the sepals and (white) 
il and longer style and filaments, the latter in 5 distinct parcels one on the 
ase of each petal. 

4. STUARTIA. (Named for John Stuart, the Lord Bute at the time of the 
American Revolution.) Ornamental shrubs, with thin leaves and handsome 
white flowers 2! or 3! across, in late spring or early summer, wild in shady 
woods of Southern States. 

_8. Virginica, grows in the low country from Virginia S. ; shrub 8° - 12° 
high, with finely serrate leaves soft-downy underneath, pure white petals, purple 
stamens, one style, and a roundish pod. 

Ss. Renthgyna, belongs to the mountains S. of Virginia, and in cult. is 
hardy N.; has smoother leaves and rather larger very handsome flowers, their 
petals jagged-edged and tinged with cream-color, the sepals often reddish out- 
side, 5 separate styles, and a 5-angled pointed pod. 
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26. LINACEAs, FLAX FAMILY. 

A small family, represented here only by the main genus, 

1. LINUM, FLAX. (The classical Greek and Latin name.) Flowers (see 
Lessons, p. 14, fig. 9 and 10 and p. 98, fig. 281) usually opening for only 
one day, and in sunshine, regular and symmetrical ; the persistent sepals, 
deciduous petals, slightly monadelphous stamens, and mostly the styles 5, but 
the latter are sometimes fewer, occasionally partly united: ovary and pod 
with as many 2-seeded cells as there are styles, or mostly twice as many and 
one-seeded, each cell being divided more or less by a false partition. Seeds 
with a mucilaginous coat and a large straight oily embryo. Leaves simple, 
nearly sessile, and entire. Fl. all summer. 

* Wild species, annuals or scarcely perennials, with small yellow flowers. 

L. Virginianum, the commonest Witp Fax, in dry woods, 2° high, 
with spreading or recurving terete branches at the summit of the stem; the 
leaves oblong or lanceolate, only the lower spatulate and opposite; flowers 
scattered ; styles separate ; pod little larger than a pin’s head. 

L. striatum, also common, mostly in boggy grounds, like the first; but 
has the branches shorter, scattered along the stem, and sharply 4-angled with 
intermediate grooves (whence the name) ; most of the stem-leaves opposite and 
oblong ; flowers more crowded. 

L. suleatum, much less common, in dry soil, also has grooved (upright) 
branches, but the leaves are linear and scattered ; flowers and pods twice as 
large; sepals sharp-pointed, 3-nerved and with rough glandular margins ; styles 
united half-way up. 

«* % Cultivated, hardy, herbaceous, with 5 styles and largish handsome flowers. 

L. usitatissimum, Common Frax. Cult. from Old World, and inclined 
to run wild in fields ; with narrow lanceolate leaves, corymbose rich blue flow- 
ers, and pointed sepals. @ 

L. perénne, Perenntat Frax. Cult. from Eu. in some varieties, for 
ornament, wild beyond the Mississippi ; less tall than the foregoing, narrower- 
voi sepals blunt; petals sky-blue, sometimes pale, at least towards the 
Se. 
L. grandiflorum, Larce-ry. Rep Frax. Cult as an annual, from 

North Africa ; 1° high, with linear or lanceolate leaves, and showy crimson-red 

flowers. @ 2 

% % * Cultivated in conservatories, shrubby, with 3 styles and large flowers. 

L. trigynum, of India, has rather large elliptical leaves, and a succession 
of large and showy bright-yellow flowers. 

27, GERANIACEA, GERANIUM FAMILY. 

As now received a large and multifarious order, not to be char- 

actérized as a whole in any short and casy way, including as it does 

Geraniums, Nasturtiums, Wood-Sorrels, Balsams, &c., which have 

to be separately described. 

§.1. Flowers regular and symmetrical: sepals persistent. Herbs. 

1. OXALIS. Sepals and petals 5, the former imbricated, the latter convolute in 

the bud. Stamens 10, monadelphous at base, the alternate ones shorter. 

Styles 5, separate on a 5-celled ovary, which becomes a membranaceous 

several-seeded pod. Juice sour and watery. Leaves commonly of three 

obcordate or-two-lobed leaflets, which droop at nightfall. Flowers usually 

open only in sunshine. 
2. LIMNANTHES. Sepals and petals 5, the former valvate, the latter convolute 

in the bud. Glands on the receptacle 5. Stamens 10, separate at the base. 

Style 1, five-lobed at the apex, rising from the centre of a deeply five-lobed 

ovary, which in fruit becomes 5 separate thickish and wrinkled akenes. 

Leaves pinnate ; the leaflets cut or cleft. 
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. FLERKEA. Sepals, small petals, stigmas, and lobes of the ovary 3; and 

stamens 6: otherwise like Limnanthes. 
4. GERANIUM. Sepals and petals 5, the former imbricated, the latter commonly 

convolute in the bud. Glands on the receptacle 5, alternate with the petals. 

Stamens 10, monadelphous at the base, the alternate filaments shorter, but 

usually bearing anthers. Style 5-cleft. Ovary 5-celled, 5-lobed, the lobes 

separating when ripe into 6 two-ovuled but one-seeded carpels or little pods, 

se ots remain hanging by their long naked recurving styles as these split off, 

from below upwards, from a long central beak or axis. (Lessons, p. 112, 

fig. 358, 359.) Leaves with stipules. Herbage scented. : 

6 ERODIUM. Stamens with anthers only 5. Styles when they split off from 

the beak bearded inside, often twisting spirally : otherwise as Geranium. 

§2. Flowers somewhat irregular, Geranium-like. Shrubby or fleshy-stemmed. 

6. PELARGONIUM. Sepals and petals 5 ; the base of one sepal extends down- 

ward on one side the pedicel forming a narrow tube or adherent spur, and 

the two petals on that side of the flower differ from the rest more or less in 

size or shape. Stamens with anthers fewer than 10, commonly 7. Pistil, &c. 

as in Geranium. Herbage scented. Leaves with stipules. 

§3. Flowers very irregular, spurred, also unsymmetrical. Tt ender herbs. 

7. TROPHOLUM. Sepals 5, united at the base, and in the upper side of the 
flower extended into a long descending spur. Petals 5, or sumetimes fewer, 

usually with claws: the two upper more or less different from the others 

and inserted at the mouth of the spur. Stamens 8, unequal or dissimilar ; 

filaments usually turned downwards and curving. Ovary of 3 lobes sur- 

rounding the base of a single style, in fruit becoming 3 thick and fleshy 
closed separate carpels, each containing a single large seed. Herbs, climbing 
by their long leafstalks ; the watery juice with the pungent odor and taste 
of Cress. Leaves alternate: stipules none or minute. Peduncles axillary, 
one-flowered. 

8 IMPATIENS. Sepals and petals similarly colored, the parts belonging to each 
not readily distinguished. There are 3 small outer pieces, plainly sepals, on 
one side of the flower ; then, on the other side, a large hanging sac contracted 
at the bottom into a spur or little tail; within are two small unequally 2-lobed 
petals, one each side of the sac. Stamens 5, short, conniving or lightly 
cohering around and covering the 5-celled ovary, which in fruit becomes a 
several-seeded pod: this bursts elastically. flying in pieces at the touch, 
scattering the seeds, separating into 5 twisting valves and a thickish axis. 
Style none. Seeds rather large. Erect, branching, succulent-stemmed herbs, 
with simple leaves aud no stipules. 

Oo 

1. OXALIS, WOOD-SORREL. (Name from Greck words meaning sour- 
salt, from the oxalates or “ salt-of-sorrel ”’ contained in the juice.) 

* Native species, flowering through the summer : leaflets broadly obcordate. 

O. stricta, Yettow W. Extremely common in waste or cultivated soil 
and open woodlands ; stems 3/— 12! high, leafy ; slender peduncles bearing an 
umbel of 2-6 small ycllow flowers, followed by slender pods. @ 2 

O. Acetosélla, True W. Common in mossy woods N° ; the leafstalks 
and 1-flowered scapes 2'~4" high from a creeping scaly-toothed rootstock ; 
flower rather large, white with delicate reddish veins. 

O. violacea, Vioter W. Common §&., rarer N., in rocky or sandy soil ; 
leafstalks and slender scape from a scaly bulb, the flowers several in an umbel, 
middle-sized, violet. 2 

* * Cultivated in conservatories, from Cape of Good Hope. 

O. Béwiei, a stemless species, with a small bulb on a spindle-shaped root; 
leafstalks and few-flowered scapes 6/— 10! high; broad obcordate leaflets almost 
2' long ; petals deep rose-color, 1! long. 

O. speciosa is more hairy; leaflets obovate and scarcely notched, com- 
monly caimson underneath, only 1! long ; scapes short, 1-flowered ; petals 14! 
long, pink-red with a yellowish base. 
O. flava, from a strong bulb sends up to the surface a short scaly stem, 

bearing thick flattish leafstalks and short 1-flowered scapes; the leaflets 6 — 10 
and linear ; petals nearly 1/ long, yellow, often edged with reddish. 
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O. versicolor, the commoner and prettiest species, from small bulbs sends 
up slender stems, 2/-3/ high, bearing at summit leaves of 3 almost linear leaf. 
lets notched at the end, and slender 1-flowered peduncles ; petals 1! long, white 
or tinged with rose, with bright pink-red margins underneath, so that the blos- 
som is red when rolled up in the bud or closed in shade, but white above when 
it opens in sunshine. 

%* * * Cultivated from South America for the edible tubers. 
O. crenata, the Oca of Peru, rather common in France, bears abundance 

of potato-like tuhers as large as pullet’s-eges; stem leafy, 2° high; leaflets 
obcordate; peduncles several-flowered ; petals yellow, rather large, crenate or 
several-notched at the end. 

2. LIMNANTHES. (Name from Greek words for marsh flower : but in 
fact the plant flourishes in merely moist soil.) @ 

L. Douglasii. Cult. for ornament from California ; a low and spreading, 
mostly smooth, and slightly succulent garden annual, with leaves of 5-7 oblong 
or lanceolate and often 3 —5-cleft leaflets, and rather neat flowers (in summer), 
solitary on slender axillary peduncles; the petals white with a yellow base, 
wedge-oblong, notched at the end, twice the length of the calyx, about 4/ long. 

38. FLG&RKEA, FALSE MERMAID. (Named for Flarke, a German 
botanist.) @ 

F. proserpinacoides, in marshes and wet alluvial soil ; a small and in- 
significant plant, with the 3-5 leaflets lanceolate and entire, or rarely 2-3- 
cleft ; the axillary and peduncled flower inconspicuous (in spring and summer), 
the oblong petals shorter than the calyx and entire. 

4. GERANIUM, CRANESBILL. (From old Greek name for the Crane, 
alluding probably to the long beak in fruit.) The following are wild species 
of the country: the so-called Geraniums of cultivation belong to Pelargonium. 
Sepals usually slender-pointed. FI. spring and summer. 

G. maculatum, Witp or Sporrep Crayxssitt. Common in wood- 
lands and open grounds ; stem ercet from a stout root or rootstock, about 2° 
high, hairy, branching and terminating in long peduncles bearing a pair of 
flowers ; leaves palmately parted into 5-7 wedge-shaped divisions cut and cleft 
at the end, sometimes whitish-blotched ; petals wedge-obovate, light purple, 
$' long, bearded on the short claw. 2/ 

G. Carolinianum, Carotina C. In open and mostly barren soil; 
stems erect or soon diffusely branched from the base, only 6'- 18’ high ; leaves 
palmately parted into 5 much cleft and cut divisions ; peduncles and pedicels 
short; flowers barely half as large as in the foregoing, the pale rose-colored pet- 
als notched at the end. @ @ 

G. Robertianum, Hers Rorert. Common N. in shady rocky places; 
very strong-scented, loosely hairy, diffusely spreading ; leaves finely cut, being 
divided into 3 twice-pinnatifid divisions; flowers small; petals pink or red 
purple. @® 

5. ERODIUM, STORKSBILL. (From Greek name for a Heron.) 

E. cicutarium, Common §. Nat. from Eu., in sterile soil, but not com- 
mon, except in Texas and California, where it greatly abounds; low, hairy and 
rather viscid ; the leaves mostly from the root, pinnate, and the leaflets finely 
once or twice pinnatifid ; peduncle bearing an umbel of several small pinkish 
flowers, in summer. @ @® 

6. PELARGONIUM, the GERANIUM, so-called, of house and sum- 
mer-garden culture. (Name from Greek word for the Stork, from the beak of 
the fruit, which is like that of Geranium.) All are perennials, and most of the 
common ones more or less shrubby, natives of the Cape of Good Hope; in 
cultivation so mixed up by crossing that students will hardly be able to make 
out the species. The following are the types or originals of the commonest 
Sorts. 
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§ 1. Leaves peltate and fleshy, the 5 lobes entire: stems trailing. 

P. peltatum, Ivy-tuavep P. Generally smooth, the leaf fixed towards 
the middle, with or without a darkish zone ; flowers pink or varying to white. 

§ 2. Leaves round and crenate, very obscurely many-lobed and with a deep narrow 

sinus: petals all of one color (scarlet, nie, or varying to white), the two 
upper a little narrower than the others: stems erect, shrubby and succulent. 
The two species greatly mixed. : 

P. zonale, Horsz-suoz P. So called from the dark horse-shoe mark or 
zone, which however is not always present; smoothish ; petals narrowish. 

P. inquinans, Staininc or Scarier P. In the unmixed state is soft- 
downy and clammy, the leaves without the zone; petals broadly obovate, origi- 

nally intense scarlet. 

§ 3. Leaves rounded, moderately if at all lobed : branches scarcely succulent : pet- 
als never scarlet, the two upper more or less larger than the three lower. 

« Leaves sweet-scented, velvety or soft-downy: flowers small: stems or branches 
herbaceous or half herbaceous, spreading or straggling. 

P. capitatum, Ross-scenrep P. Softly hairy, with the rose-scented 
leaves moderately lobed, the lobes short and broad; peduncle bearing many 
sessile flowers in a head; petals rose-purple, barely $' long. 

P. tomentosum, Perrermint P. Densely soft-hairy; branches long 
and thickish ; leaves rather large, round-heart-shaped and with 5-7 open lobes, 
velvety-hairy both sides ; flowers on long pedicels in panicled umbels, insigniti- 
cant; petals white, the 3 lower a little longer than the calyx. 

P. odoratissimum, Nuturc-scentep P. Branches slender and strag- 
gling, from a very short scaly stem or base; leaves rounded and crenate, soft- 
velvety, small; flowers on short pedicels, very small; petals white, scarcely 
exceeding the calyx. 

* & Leaves not sweet-scented: flowers large, pink, purple, white, g-c., the two 
ag petals longer and broader than the three lower and streaked or spotted : 
shrubby and erect. (All much mixed.) 

P. cucullatum, Cow ep P. Soft-hairy, the rounded kidney-shaped leaves 
cupped, soft-downy. 

. cordatum, Hxyart-teavep P. Like the last or less hairy, with flat 
ovate-heart-shaped leaves. 

P. angulosum, Map.e-reavep P. Harsher-hairy; the leaves rigid, in- 
clined to be lobed, truncate or even wedge-shaped at the base (scarcely ever 
heart-shaped), sharply toothed. 

§ 4. Leaves decidedly lobed or cut, in some species compound or 
« Smooth and pale or glaucous, rounded, palmately 5 — 7-cleft. 

P. grandiflorum, Great-rLowerep P. Shrubby; peduncles bearing 
about 3 large flowers, with white petals 14! long, the two upper larger and ele- 
gantly veined or variegated with pink or rose-color. 

« * Silky-hoary, pinnately veined and hat pinnatifid. 

P. tricolor, Tures-cotorep P. Low, rather shrubby ; the long-petioled 
small leaves lance-oblong ; peduncles bearing 2 or 3 showy flowers ; the three 
lower petals white, the two upper crimson, with a dark spot at their base, and 
rather smaller, $/ long: not common. 

* & & Soft-hoary or velvety, palmately 3-parted, small: no obvious stipules. 

P. exstipulatum, Penny-Royat P. Low, rather shrubby; leaves with 
the sweet scent of Penny-Royal or Bergamot, }/ wide, the lobes wedge-shaped 
and cut-toothed ; flowers small and insignificant, white. 

* * * * Hairy, roughish, or downy: leaves more or less pinnatifid or pinnately 
compound or the main lobes or divisions ple balsamic or strong- 
scented ; stipules present. 

P. auerenplinmns Oax-LEAveD P. Shrubby, hairy and glandular ; 
leaves deeply sinuate-pinnatifid, with wavy-toothed blunt lobes (the lowest 

Ei Ps 
Tt 2 
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ones largest, making a triangular-heart-shaped outline), often dark-colored 
along the middle, unpleasantly scented; petals purple or pink, the two upper 
41‘ long) much longest. 

P. gravéolens, Heavy-scenrep P. Shrubby and hairy like the last; 
leaves palmately 5-—7-lobed or parted and the oblong lobes sinuate-pinnatifid ; 
petals shorter. 

P. Radula, Rovueu P. Shrubby, rough and hairy above with short bris- 
tles ; the balsamic or mint-scented leaves palmately parted and the divisions 
pinnately parted or again cut into narrow linen lobes, with revolute margins ; 
peduncles short, bearing few small flowers ; petals rose-color striped or veined 
with pink or- purple. 

P. falgidum, Brituiant P. Shrubby and succulent-stemmed, downy ; 
leaves mostly 3-parted, with the lateral divisions wedge-shaped and 3-lobed, the 
middle one oblong and cut-pinnatifid; calyx broad in the throat; petals 
obovate, scarlet, often with dark lines, 3! long. 

P. triste, Sap or Nicut-scentep P. Stem succulent and very short 
from a tuberous rootstock, or none; leaves pinnately decompound, hairy ; pet- 
als dull brownish-yellow with darker spots, sweet-scented at night. 

7, TROPHOLUM, NASTURTIUM or INDIAN CRESS. (Name 
from a Greek word for a trophy, the foliage of the common sort likened to a 
group of shields.) Cult. from South Amcrica, chiefly Peru, for ornament, 
and the pickled fruits used as a substitute for capers, having a similar flavor 
and pungency : fl. all summer, showy. es 

T. majus, Common N. Climbing high, also low and scarcely climbing ; 
leaves roundish and about 6-angled, peltate towards the middle; petals much 
longer than calyx, varying from orange to scarlet and crimson, pointless, entire 
or a little jagged at the end, and the 3 lower and longer-clawed ones fringed at 
the base: also a full double variety. @ 

T. minus, Smavier N. Smaller; petals paler yellow and with a pointed 

tip. Now less common than the preceding, but mixed with it. @ 
T. tuberdsum, Tuserovs N. Less common; leaves with 5 rather 

deep lobes ; petals entire, orange, scarcely longer than the heavy-spurred orange- 

red calyx ; tubers edible. 
T. peregrinum, CANARY-BIRD FLower. Climbing high; leaves deeply 

5—7-lobed and cut; spur hooked or curved; petals light yellow, the 2 upper 
lobed, the 3 lower small and fringed. @ 

8. IMPATIENS, TOUCH-ME-NOT, JEWEL-WEED, BALSAM. 

(Name from the sudden bursting of the pod when tonched.) Ours are all 
tender and succulent-stemmed annuals: fl. all summer. 

I. pallida, Patz T. Wet ground and moist shady places, commonest N_, 

1°—4° high, branched ; leaves alternate, oval; flowers panicled, pale yellow 

dotted with brownish-red (rarely spotless), the sac broader than long and tipped 

with a short incurved spur. 
I. falva, Sporrep T. Commoner S. ; has smaller orange-colored flowers 

spotted with reddish-brown, sac longer than broad and tapering into an inflexed 

spur (spots and spur rarely wanting). ; : 

I. Balsimina, Garpew Baxsam, from India. Low, with crowded lan- 

ceolate leaves, the lower opposite, a cluster of large and showy short-spurred 

flowers in their axils, on short stalks, of very various shades.(from white to red 
and purple) ; the finer sorts full double. 

28. RUTACEZ, RUE FAMILY. 

Known by the transparent dots or glands (resembling punctures) 

in the simple or compound leaves, containing a pungent or acrid 

bitter-aromatic volatile oil; and stamens only as many or twice as 

many (or in Orange and Lemon more numerous), inserted on the 

base of a receptacle (or a glandular disk surrounding it) which 
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sometimes elevates more or less the single compound pistil or the 
2~-5 more or less separate carpels. Leaves either opposite or alter- 
nate, in ours mostly alternate, without stipules. Flowers only in 
No. 2 irregular. Many species are medicinal. 

§1. Perennial, strong-scented, hardy (exotic) herbs: flowers perfect: stamens 8 or 
10: ovary 4-5-lobed, 4-5-celled: seeds several. 

1. RUTA. Sepals and petals 4 or 5, short, the latter roundish and arching. Sta- 
mens twice as many as the petals. Style 1. Pod globular and many-seeded. 
Leaves decompound. 

2. DICTAMNUS. Sepals and petals 5; the latter long and lanceolate, on short 
claws, the lower one declining, the others ascending. Stamens 10; the long 
filaments declining and curved, partly glandular. Styles 6, nearly separate. 
Ovary a little elevated, deeply 5-lobed, in fruit becoming 5 flattened rough- 
landular 2-98-seeded pods, each splitting when ripe into 2 valves, which 
ivide into an outer and an inner layer. Leaves pinnate. 

§ 2. Shrubs or trees, hardy, with polyg , diecious, or sometimes perfect, small 
(greenish or whitish) flowers: stamens 4 or 5, as many as the petals: seeds 
single or in pairs. 

* Indigenous: leaves pinnate or of 8 leaflets, deciduous. 

8. ZANTHOXYLUM. Flowers dicecious. Pistils 2-5; their styles slightly co- 
hering ; the ovaries separate, ripening into rather fleshy at length dry and 
2-valved little pods. Seed black, smooth and shining. Prickly trees or 
shrubs: leaves pinnate. , 

4. PTELEA. Flowers polygamous. Pistil a 2-celled ovary tipped with a short 
* style, forming a 2-celled 2-seeded and rounded wing-fruit or samara, in shape 

like that of the Elm. Not prickly: leaflets 3. 

* « Exotic: leaves simple and entire, evergreen. 

5. SKIMMIA. Flowers polygamous or perfect. Ovary 2-5-celled, with a single 
ovule from the top of each cell, in fruit becoming a red berry or drupe. 

§ 8. Shrubs or trees, exotic, not hardy, with sweet-scented foliage and perfect flowers, 
having numerous (20 - 60) stamens. 

6. CITRUS. Petals 4-8, usually 5, thickish. Filaments irregularly united more 
or less. Ovary many-celled, encircled at the base by a conspicuous disk (see 
Lessons, p. 113, fig. 363), in fruit becoming a thick-rinded many-seeded Jarge 
berry. Branches usually spiny. Leaves evergreen, apparently simple, but 
with a joint between the blade and the (commonly winged or margined) 
petiole, showing that the leaf is a compound one reduced to the end-leaflet. 

1. RUTA, RUE. (The ancient name.) Natives of the Old World. pli 

R: gravéolens, Common Rus. Cult. in country gardens; a bushy herb, 
woody or almost shrubby at the base, with bluish-green and strongly dotted 
oblong or obovate small leaflets, the terminal one broader and notched at the 
end, and corymbs of greenish-yellow flowers, produced all summer ; the earliest 
blossom has the parts in fives, the rest in fours. Plant very acrid, sometimes 
even blistering the skin. 

2. DICTAMNUS, FRAXINELLA. (Ancient Greek name.) Native of 
Southern Europe. 

D. Fraxinélla. Cult. for ornament; herb with an almost woody base, 
viscid-glandular, and with a strong aromatic scent; the leaves likened to those 
of Ash on a smaller scale (whence the common name) of 9-13 ovate and ser- 
rate leaflets ; the large flowers in a terminal raceme, in summer, in one variety 
pale purple with redder veins, another white. 

3. ZANTHOXYLUM, PRICKLY ASH. (Name composed of two 
Greek words, meaning yellow wood.) Bark, leaves, and little fleshy pods very 
pungent and aromatic. 

Z. Americanum, Nortruern P. or ToornacHe-tres. Rocky woods 
and banks N. ; a prickly shrub or small tree, with leaves downy when young, 
of 9-11 ovate or oblong leaflets ; the greenish flowers in axillary clusters, in 
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spring, preceding the leaves, either the sepals or petals wantin ; pistils 3-5 
with slender styles; the little pods about the size and shape of pepper-corns, 
lemon-scented, raised from the receptacle on thickish stalks. 

4. Carolinianum, Soutuern P. Sandy coast S.; a small tree, the 
bark armed with warty and the leafstalks with very slender prickles, smooth, 
with 7—9 ovate or lance-ovate leaflets, and whitish fowers in a terminal cyme, 
in early summer, later than the leaves, with the petals and sepals both present, 
3 or 2 short-styled pistils, and pods not stalked. 

4, PTELEA, HOP-TREE. (The ancient Greek name for the Elm, from. 
the resemblance in the winged fruit.) ; 
P. trifoliata, Turee-Leavep H. Rocky woods from Penn. 8. & W.} 

a tall shrub or small tree, with ovate pointed leaflets, and a terminal cyme of 
small greenish-white unpleasantly scented flowers, in early summer ; the orbic- 
ular winged fruit bitter, used as a substitute for hops. 

5. SKIMMIA. (Skimmi is the name in Japan, from which country the 
common species was recently introduced into ornamental cultivation.) 

S. Japonica, a low quite hardy shrub, smooth, with oblong and entire 
bright-green evergreen leaves crowded on the end of the branches, which in 
spring are terminated with close panicle or cluster of small and white swect- 
scented flowers, of no beauty, but followed by bright red berries which last over 
winter. 

6. CITRUS, CITRON, ORANGE, &c. (Ancient name for Citron.) Na- 
tives of India, &c., cultivated with us only for ornament. Flowers white, 
very sweet-scented, rather showy. The species or varieties are much con- 
fused or mixed. 

C. vulgaris, Birrer Oranesr, with broadly winged petiole; fruit with a 
thin roughish rind and acrid bitter pulp. 

C. Aurantium, Sweet Oranes, with a very narrow wing or slight 
margin to the petiole; fruit globose, with a smooth and thin separable rind 
and a sweet pulp. : 

Var. myrtifolia, Myrrie-teavep ov Cuinesn Orancer, dwarf, with 
small leaves (1/— 1! long) and small fruit, depressed or sunken at the apex. 

C. Limonium, Lemony, with a narrow wing or margin to the petiole, 
oblong and acute toothed leaves, petals commonly purplish outside, and fruit 
ovoid-oblong, with adherent rind and a very acid pulp. 

C. Limétta, Lime, with wingless petiole, roundish or oval serrate leaves, 
and globular fruit with a firm rind and sweetish pulp. : . ; 

C. Médica, Citron (named from the country, Media), with wingless 
petiole, oblong or oval acute leaves, petals purplish outside, and a large oblong 
sweet-scented fruit with a very thick roughish adherent rind, and slightly acid 
pulp. 

29. SIMARUBACEZ:, QUASSIA FAMILY. 
May be regarded as Rutacez without transparent dots in the 

leaves; here represented by a single tree, the 

1 AILANTHUS, CHINESE SUMACH or TREE-OF-HEAVEN. 
(Ailanto, a native name.) Flowers polygamous, small, greenish, in terminal 
branched panicles, with 5 short sepals and 5 petals, 10 stamens in the sterile 
flowers and few or none in the fertile; the lattgr with 2 to 5 ovaries (their 
styles Jateral, united or soon separate), which in fruit become linear-oblong 
thin and membranaceous veiny samaras or keys, like those of Ash on a 
smaller scale, but 1-seeded in the middle. 

A. glandulosus, the only species known here, from China, is a common 
shade-tree, tall, of rapid growth, with hard wood, very long pinnate leaves, and 
many obliquely lanceolate entire or sparingly sinnate leafiets ; flowers in carly 
summer, vhe staminate very ill-ecented. 
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30. MELIACEA, MELIA FAMILY. 

Trees, chiefly with pinnately compound dotless leaves, stamens 

twice as many as the petals and united up to or beyond the anthers 

into a tube, and a several-celled ovary with a single style ; almost 

all tropical, — represented in Florida and farther south by SwietE- 

nia Manoeant, the Manocany-Tree, and by an exotic shade- 
tree at the South, viz. 

1. MELIA. (Old Greek name of the Ash, transferred to a widely different 
tree.) Calyx 5—6-parted. Petals 5 or 6, linear-spatulate. Filaments united 

into a cylindrical tube with a 10—12-cleft mouth, enclosing as many anthers. 

Fruit a globose berry-like drupe, with a bony 5-celled stone, and a single seed 

in each cell. Flowers in large compound panicles. 

M. Azédarach, Pripe-or-Inpia or Curna-tree. A favorite shade- 
tree at the S., 30°-40° high, with twice pinnate smooth leaves, ovate and 
pointed toothed leaflets, of a deep green color, and numerous fragrant lilac-col- 
ored flowers, in spring, succeeded by the yellowish fruity 

31. ANACARDIACEA, CASHEW FAMILY. 

Trees or shrubs, with resinous or acid, sometimes poisonous, often 
colored or milky juice; alternate leaves without stipules; small 
flowers with sepais, petals, and stamens 5; and a 1-celled 1-ovuled 
ovary bearing 3 styles or stigmas, — represented by the genus 

1. RHUS, SUMACH. (Ancient namz.) Flowers polygamous or dice- 
cious, sometimes perfect, whitish or greenish, in terminal or axillary panicles. 
Stamens inserted under the edge or between the lobes of a flattened disk in 
the bottom of the calyx. Fruit a small dry or berry-like drupe, the solitary 
seed on a curved stalk rising from the bottom of the cell. (The astringent 
leaves of some species are used for dyeing and tanning, those of R. corra- 
ria in S. Europe for morocco leather. The juice of some Japanese species 
yield their famous lacquer ; the fruit of another a sort of wax.) 

§ 1. Cultivated from Europe, with simple entire leaves : not poisonous. 

R. Cotinus, Smoxe-rree or Venetian Sumacu. Shrub 5°-9° high, 
smooth, with obovate leaves on slender petioles, loose panicles of flowers in early 
summer, followed rarely by little half-heart-shaped fruits: usually most of the 
flowers are abortive, while their pedicels lengthen, branch, and bear long plumy 
hairs, making large and light, feathery or cloud-like bunches, either greenish or 
tinged with red, which are very ornamental. The same or one very like it is 
wild in Alabama. 

§ 2. Native species, with compound leaves of 3 - 31 leaflets. 

% Poisonous to the touch for most people, the juice resinous : flowers in slender axil 
lary panicles, in summer : fruit smooth, white or dun-color. 

R. Toxicodéndron, Poison Ivy or Porson Oak. Common in low 
grounds, climbing by rootlets over rocks, &., or ascending trees; leaflets 3, 
rhombic-ovate, often sinuate or cut-lobed, rather downy beneath. A vile pest. 

R. venenata, Poison Sumacu, P. Exper, or P. Dogwoon. In swampy 
ground; shrub 6°~18° high, smooth, with pinnate leaves of 7-13 obovate 
entire leaflets, and very slender panicles. More virulent than the foregoing. 

* * Not poisonous: fruit red and beset with reddish hairs, very acid. 
+ Leaves pinnate: flowers whitish, in large and very compact terminal panicles, 

in early summer, succeeded by a compact mass of crimson fruit. 

R. typhina, Stacnorn Sumacn. Shrub or tree, on hillsides, &c., 10° - 
30° high, with resinous-milky juice, brownish-yellow wood, velvety-hairy 
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branches and stalks, and large leaves of 11-31 : i leaflets. Worthy to be planted for ornament. ee ; R. glabra, Smooru S. Shrub 2°-12° high, in rocky places, like the ast, but smooth, the leaflets whitened beneath. — Var. LACINIATA, in Penn. has the leaflets cut into narrow irregular lobes : planted for ornament. : R. copallina, Dwarr 8. Shrub 195° high, in rocky or sandy ground, spreading by subterranean shoots; with downy stalks or branches, petioles winged or broadly margined between the 9-21 oblong or lance-ovate oblique leaflets, which are thickish and shining above ; juice resinous. 
+ + Leaves of 3 cut-lobed leaflets: flowers light yellow, in s ing before the leaves 

appear, dieecious, in small scaly-bracted and catkin-like spikes. 
R. aromatica, Fracranr §. A straggling bush in rocky places, from 

Vermont W.& S., with the small rhombic-ovate leaflets pubescent when young, 
aromatic-scented. ss 

32. VITACEA, VINE FAMILY. 
_ Woody plants, climbing by tendrils, with watery and often acid 
juice, alternate leaves, deciduous stipules, and small greenish flow- 
ers In a cyme or thyrsus; with a minutely 4 — 5-toothed or almost 
obsolete calyx ; petals valvate in the bud and very deciduous; the 
stamens as many as the petals and opposite them ; a 2-celled ovary 
with a pair of ovules rising from the base of each cell, becoming 
a berry containing 1-4 bony seeds. Tendrils and flower-clusters 
opposite the leaves. 

1. VITIS. Calyx very short, a fleshy disk connecting it with the base of the 
ovary and bearing the petals and stamens. 

2. AMPELOPSIS Calyx minutely 5-toothed: no disk. Petals expanding 
before they fall. Leaflets 5. 

1. VITIS, GRAPE-VINE. (The classical Latin name.) Fl, in late spring. 

§1. Truz Grapes. Petals and stamens 5, the former lightly cohering at the 
top and thrown off without expanding : the base of the very short and trun- 
cate calyx filled with the disk, which rises into 5 thick lobes or glands between 
the stamens : leaves simple, rounded and heart-shaped, usually 3 — 5-lobed. 

* Flowers all perfect, somewhat fragrant : exotic. 

V. vinifera, Evropran Grape. Cult. from immemorial time, from the 
East, furnishing the principal grapes of our greenhouses, &c. ; some varieties 
nearly hardy N. : leaves green, cottony only when very young. 

% * Flowers more or less polygamous (some plants inclined to produce only stami- 
nate flowers), exhaling a fragrance like that of Mignonette : native species. 

+ Bark of stem early separating in loose strips : panicles compound and loose. 

V. Labrisca, Norrnern Fox-Graps, the original of the Carawsa, 
IsaBe za, and furnishing most of the American table and wine grapes; com- 
mon in moist grounds N. & W.: leaves and young shoots very cottony, even 
the adult leaves retaining the cottony wool underneath, the lobes separated b 
roundish sinuses; fruit large, with a tough musky pulp when wild, dar! 
purple or amber-color, in compact clusters. 
v. eestivalis, Summer Grape. Common N. & §.; leaves green above, 

and with loose cobwebby down underneath, the lobes with roundish open 
sinuses ; clusters slender ; fruit smaller and earlier than in the foregoing, black 
with a bloom, pleasant. Original of the Cuinton Grapg, &c. 
V. cordifolia, Winter or Frost Grave. Common on banks of streams: 

leaves never cottony, green both sides, thin, heart-shaped, little lobed, but coarse- 
ly and sharply toothed; clusters loose; fruit small, bluish or black with a 
bloom, very sour, ripe after frosts. Var. RIPARIA, the common form along 
river-banks W. has broader and more cut or lobed leaves. 
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+ + Bark of stem close and smooth, pale. 
V.vulpina, Muscapine, Buiuacn, or Fox-Grare of the South. River. 

banks from Maryland and Kentucky S.: leaves rather small, round in outline, 
seldom and slightly lobed, glossy and mostly smooth both sides, the margin cut 
into coarse and broad teeth; clusters small; fruit large, $/- 4! in diameter, 
purple, thick-skinned, musky, or pleasant-flavored, ripe in early autumn: the 
original of the ScuprerNnone Grape, &e. 

§ 2. Cissus. Petals and stamens 4 or 5, the former opening regularly: disk 
thick and broad, 4—5-lobed : flowers mostly perfect : berries not larger than 
peas, not eatable. . 

* Wild species S. § W., smooth, usually with 5 stamens and petals. 

V. indivisa, a species with simple leaves like those of a true Grape, heart- 
shaped or ovate, pointed, coarsely-toothed, but not lobed ; flower-clusters small 
and loose; style slender. 

V. bipinnata, a bushy or low-climbing plant, with few tendrils, and de- 
compound leaves, the small leaflets cut-toothed. 

* * Exotic species, with mostly 4 stamens and petals. 

V. heterophylla, from Japan, a form with the leaves blotched or varie- 
gated with white (small, thin, variously 3-5-lobed), and small blue berries, is 
hardy in gardens; cult. for the variegated foliage. 
V. discolor, from Java, cult. in hothouses, for its splendid foliage ; leaves 

lance-oblong with a heart-shaped base, crimson underneath, velvety-lustrous 
and dark-green shaded with purple or violet, or often mottled with white, on the 
upper ae the shoots reddish. 

2. AMPELOPSIS, VIRGINIA-CREEPER. (Name from Greek words, 
meaning hike the Vine: indeed, it is hardly distinct enough from the second 
section of Vitis.) 

A. quinquefolia, the only genuine species: in all low grounds, climbing 
extensively, sometimes by rootlets as well as by the tendrils, the latter specially 
fitted for ascending walls and trunks, to which they attach themselves firmly b 
sucker-like disks at the tip of their branches (Lessons, p. 41, figs. 98, 94); leaf- 
lets 5, digitate, lance-oblong, cut-toothed, changing to crimson in autumn ; 
flowers cymose, in summer ; berries small, black or bluish. 

33. RHAMNACEA, BUCKTHORN FAMILY. 

Shrubs or trees, of bitterish and astringent properties, with simpla 
chiefly alternate leaves and small flowers ; well marked by the sta~ 
mens of the number of the valvate sepals (4 or 5) and alternate 
with them, i. e. opposite the petals, inserted on a disk which lines 
the calyx-tube and often unites it with the base of the ovary, this 
having a single erect ovule in each of the (2-5) cells. Branches 
often thorny: stipules minute or none: flowers often apetalous or 
‘polygamous. Petals commonly hooded or involute around the sta- 
men before it. (Lessons, p. 114, fig. 364, 365.) 

« Calyx free from the ovary. 
1. BERCHEMIA. Twining climbers, with straight-veined leaves. Petals 5, with- 

out claws, rather longer than the stamens. Disk thick, nearly filling the bot- 
tom of the calyx. Ovary 2-celled, becoming a 2-celled small stone- ruit, with 
pele and thin pulp. 

2. RHAMNUS. Erect shrubs or trees, with loosely-veined leaves. Petals 4 or 5. 
with short claws. Stamens short. Ovary 2-4-celled, becoming a black 
berry-like fruit, containing 2-4 cartilaginous seed-like nutlets, which are 
rooved on the back, as is the contained seed. Cotyledons foliaceous. 

38. FRANGULA. Like Rhamnus, but with straight-veined leaves ; the nutlets 
not grooved. but convex on the back: cotyledons thick. 
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* * Calyx with the disk coherent with the base of the ovary and Sruit. 
% CEANOTHUS. Erect or depressed shrubs or undershrubs, Petals 5, hood« 

shaped, spreading, their claws and the filaments slender. Ovary 3-celled, 
when ripe becoming a cartilaginous or crustaceous 3-seeded pod. 

1. BERCHEMIA, SUPPLE-JACK. (Probably named for some botanist 
of the name of Berchem.) 

B. volubilis. Common in low grounds §., climbing high trees, smoovh, 
with very tough and lithe stems (whence the popular name), small, oblong- 
ovate and simply parallel- ‘eined leaves, and greevish-white flowers in small 
panicies terminating the branchlets, in early summer. 

2. RHAMNUS, BUCKTHORN. (The ancient name.) Flowers green- 
ish, axillary, mostly in small clusters, commonly polygamous or dicecious, in 
early summer. Berry-like fruit mawkish. 

x» Flowers with petals, the parts in fours: leaves minutelu serrate. 

R. catharticus, Common Bucxruorn. Cult. from Eu., for hedges, 
run wild in a few places ; forms a small tree, with thorny branchlets, ovate or 
oblong leaves, and 3 -4-seeded fruit. 

R. lanceolatus, Narrow-Leavep B. Wild from Penn. S. & W.; shrub 
not thorny, with lanceolate or oblong leaves, and 2-seeded fruit. 

% % Flowers withuut petals: stamens and lobes of the calyx 5. 

R. alnifolius, ALDER-LEAVED B. Wild in cold swamps N.; alow shrub, 
with oval acute serrate leaves, and 3-seeded berry-like fruit. 

3. FRANGULA, ALDER-BUCKTHORN. (From frango, to break, the 
stems brittle.) Flowers greenish, generally perfect, and the parts in fives. 
F. Caroliniana., Wild in wet grounds, from New Jersey and Kentucky 

S.; a thornless shrub or low tree, with oblong and almost entire rather large 
leaves ; flowers solitary or in small clusters in the axils, in early summer; the 
3-seeded fruit black. 

4. CEANOTHUS. (An ancient name, of unknown meaning, applied to 
these N. American plants.) Flowers in little umbels or fascicles, usually 
clustered in dense bunches or panicles, handsome, the calyx and even the 
pedicels colored like the petals and stamens. Ours are low undershrubby 
plants, with white flowers. In and beyond the Rocky Mountains, especially 
in California, are many species, some of them tall shrubs or small trees, 
loaded with showy blossoms. 
C. Americanus, New-Jersey Tra or Rep-root. Wild in dry grounds, 

1°-2° high from a dark red root; leaves ovate or oblong ovate, finely serrate, 
downy beneath, 3-ribbed and veiny, deciduous (used as a substitute for tea in 
early times, the use lately revived) ; flowers crowded in a dense slender-pedun- 
cled cluster, in summer. . ; 

C. ovalis. Wild on rocks N. from Vermont to Wisconsin: lower than the 
receding and smoother, with smaller narrow-oval or lance-oblong leaves, and 
arger flowers on a shorter peduncle, in spring. 
C. microphyllus, Smsit-Leavep C. Dry barrens 8.: low and spread- 

ing, much branched ; leaves evergreen, very small, obovate, 3-ribbed ; flower- 
clusters small and simple, in spring. 

34. CELASTRACE, STAFF-TREE FAMILY. 

Shrubs, sometimes twining, with simple leaves, minute and decid- 
uous stipules or none, and small flowers with sepals and petals 

both imbricated in the bud. and stamens of the number of the latter, 

alternate with them, and inserted on a disk which fills the bottom 
of the calyx and often covers the 2—5-celled few-ovuled ovary; tne 
seeds usually furnished with or enclosed in a fleshy or pulpy aril. 
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Represented both as to native and cultivated plants by two 
genera: 

1. CELASTRUS. Flowers polygamous or dicecious. Petals and stamens 5, on the 
edge of a concave disk which lines the bottom of the calyx. Filaments and 
style rather slender. Pod globular, berry-like, but dry. Leaves alternate. 

2. EUONYMUS. Flowers perfect, flat; the calyx-lobes and petals (4 or 5) widely 
spreading. Stamens mostly with short filaments or almost sessile anthers, 
borne on the surface of a ilat disk which more or less conceals or covers 
the ovary. Pod 8-5-lobed, generally bright-colored. Leaves opposite: 
branchlets 4-sided. 

1. CELASTRUS, STAFF-TREE. (Old Greek name, of obscure mean- 
ing and application.) 

C. scandens, Cuimsine Bitrer-swert or Wax-work. A twining 
high-climbing shrub, smooth, with thin ovate-oblong and pointed finely serrate 
leaves, racemes of greenish-white flowers (in early summer) terminating the 
branches, the petals serrate or crenate-toothed, and orange-colored berry-like 
pods in autumn, which open and sey the seeds enclosed in their scarlet 
pulpy aril: wild in low grounds, and planted for the showy fruit. 

2. EUONYMUS, SPINDLE-TREE. (Old Greck name, means of good 
repute.) Shrubs not twining, with dull-colored inconspicuous flowers, in small 
cymes on axillary peduncles, produced in early summer; the pods in autumn 
ornamental, especially when they open and display the seeds enveloped in 
their scarlet pulpy aril. 

* Leaves deciduous, finely serrate: style short or nearly none. 
+ North American species: anthers sessile or nearly so. 

E. atropurptreus, Buryine-susn or SPINDLE-TREE. Tall shrub, wild 
from New York W. & S., and commonly planted ; with oval or oblong petioled 
leaves, flowers with rounded dark dull-purple petals (generally 4), and smooth 
deeply 4-lobed red fruit, hanging on slender peduncles. 
B. Americanus, Ammrican SrrawsrrRry-Busu. Low shrub, wild 

from New York W. & S., and sometimes cult. ; with thickish ovate or lance- 
ovate almost sessile leaves, usually 5 greenish-purple rounded petals, and rough- 
warty somewhat 3-lobed fruit, crimson when ripe. Var. opovArus, with 
thinner and dull obovate or oblong leaves, has long and spreading or trailing 
and rooting branches. 

+ + Exotic: anthers raised on evident filaments. 

BK. Europus, Evrorzan Spinpie-rren. Occasionally planted, but 
inferior to the foregoing ; a rather low shrub, with lance-ovate or oblong short- 
petioled leaves, about 3-flowered peduncles, 4 greenish oblong petals, and a 
smooth 4-lobed red fruit, the aril orange-color. 

* * Leaves evergreen, serrulate : filaments and style rather slender. 
H. Japénicus, Japan S. Planted S. under the name of Carnese Box, 

there hardy, but is a greenhouse plant N.; has obovate shining and bright green leaves (also a form with white or yellowish variegation), several-flowered 
peduncles, 4 obovate whitish petals, and smooth globular pods. 

35. SAPINDACEA, SOAPBERRY FAMILY. 
Trees, shrubs, or one or two herbaceous climbers, mostly with 

compound or lobed leaves, and unsymmetrical flowers, the stamens 
sometimes twice as many as the petals or lobes of the calyx, but 
commonly rather fewer, when of equal number alternate with the 
petals ; these imbricated in the bud, inserted on a disk in the bottom 
of the calyx and often coherent with it: ovary 2—3-celled, sometimes 
2 —3-lobed, with 1 — 3 (or in Staphylea several) ovules in each cell 
The common plants belong to the three following suborders. 
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I. BLADDER-NUT FAMILY; has perfect and regular 
flowers, stamens as many as the petals, several bony seeds with 
a straight embryo in scanty albumen, and opposite compound leaves 
both stipulate and stipellate. 

1. STAPHYLEA. Erect sepals, petals, and stamens 5; the latter borne on the 
margin of a fleshy disk which lines the bottom of the calyx. Styles 3, slen- 
der, separate or lightly cohering: ovary strongly 8-lobed, in fruit becoming 
a bladdery 8-lobed 3-celled and several-seeded large pod. Shrubs, with pin- 
nately compound leaves of 3 or 5 leaflets. 

U. SOAPBERRY FAMILY proper; has flowers often 
polygamous or dicecious, and more or less irregular or unsymmetri- 
cal, only 1 or 2 ovules, ripening but a single seed in each cell of 
the ovary, the embryo coiled or curved, without albumen. No 
stipules. 

« Leaves alternate. Pod bladdery-inflated, except in No. 4. 

2. CARDIOSPERMUM. Herbs, with twice ternate and cut-toothed leaves, climb- 
ing by hook-like tendrils in the flower-clusters. Sepals 4, the inner pair 
larger. Petals 4, each with an appendage on the inner face, that of the two 
upper large and petal-like, of the two lower crest-like and with a deflexed 
spur or process, raised on a claw. Disk irregular, enlarged into two glands, 
one before each lower petal. Stamens 8, turned towards the upper side of 
the flower away from the glands, the filaments next to them shorter. Styles 
or stigmas 8, short: ovary triangular, 3-celled, with a single ovule rising from 
the middle of each cell. Fruit a large and thin bladdery 8-lobed pod: seeds 
bony, globose, with a scale-like heart-shaped aril adherent to the base. 

8. KELREUTERIA. Small tree, with pinnate leaves. Sepals 5. Petals 3 or 4 
(the place of the others vacant), each with a small 2-parted scale-like appen- 
dage attached to its claw. Disk enlarging into a lobe before each petal. 
Stamens 5 - 8, declined: filaments hairy. Style single, slender: ovary trian- 
gular, 3-celled, with a pair of ovules in each cell. Pod bladdery, 3-lobed, 
3-celled. 

4. SAPINDUS. Trees, with abruptly pinnate leaves. Sepals and petals each 5, 
or rarely 4; the latter commonly with a little scale or appendage adhering to 
the short claw. Stamens mostly 8, equal. Style single: ovary 3-lobed, 
8-celled, with a single ovule in each cell. Fruit mostly a globular and fleshy 

J-celled berry (the other cells abortive), filled with a large globular seed, its 
coat crustaceous: cotyledons thick and fleshy. 

« « Leaves opposite, of 5-9 digitate leaflets. Pod leathery, not inflated. 

& ZSCULUS. Trees or shrubs. Calyx 5-lobed or 5-toothed. Petals 4 or 5, 

more or less unequal, on claws enclosed in the calyx, not appendaged. Sta- 

mens 7, rarely 6 or 8: filaments slender, often unequal. Style single, as 

also the minute stigma: ovary 8-celled, with a pair of ovules in each cell. 

Fruit a leathery pod, splitting at maturity into 3 valves, ripening 1-38 very 

large, chestnut-like, hard-coated seeds: the kernel of these consists of the very 

thick cotyledons firmly joined together, and a small incurved radicle. 

TJ. MAPLE FAMILY; has flowers generally polygamous 

or dicecious, and sometimes apetalous, a mostly 2-lobed and 2-celled 

ovary, with a pair of ovules in each cell, ripening a single seed 

in each cell of the winged fruit. Embryo with long and thin coty- 

ledons, coiled or crumpled. (See Lessons, p. 15, fig. 11-13, &c.) 

Leaves opposite: no stipules. 

6. ACER. Trees, or a few only shrubs, with palmately-lobed or even parted leaves. 

Calyx mostly 5-cleft. Petals as many or none, and stamens 8 - 8 or rarely 

more, borne on the edge of the disk. Styles or stigmas 2, slender. Fruit 

a pair of samaras or key-fruits, united at the base or inner face and winged 

from the back. Occasionally the ovary ‘is 3-celled and the fruit 3-winged. 

7. NEGUNDO. Trees, with pinnate leaves of 3-7 leaflets, and dicecious very 

small flowers, without petals or disk; the calyx minute: stamens 4 or": 

Fruit, &. of Acer. gg yi_15 
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1. STAPHYLEA, BLADDER-NUT. (Name from a Greek word for a 
bunch of grapes, little applicable. ) 

8. trifolia, American B. Shrub 8°-10° high, with greenish striped 
branches, 3 ovate pointed serrate leaflets, deciduous stipules, and hanging 
raceme-like clusters of white flowers at the end of the branchlets of the season, 
in spring, followed by the large bladdery pods. Low ground, common N. & W. 

. pinnata, Evropzan B., occasionally planted, is very similar, but has 
five leaflets. 

2. CARDIOSPERMUM, BALLOON-VINE, HEART-SEED. (The 
latter is a translation of the Greek name.) 

C. Halicacabum, the common species, wild in the S. W. States, is cult. 
in gardens, for the curious inflated pods ; it is a delicate herb, climbing over 
low plants or spreading on the ground, with small white flowers, in summer. 

3. KG@LREUTERIA. (Named for Kelreuter, a German botanist.) 

K. paniculata, a small tree from China, planted in ornamental grounds ; 
has pinnate leaves of numerous thin and coarsely toothed or cut leaflets, and a 
terminal ample branched panicle of small yellow flowers, in summer, followed 
by the bladdery pods. 

4, SAPINDUS, SOAPBERRY. (Sapo Indus, i. e. Indian soap, the berries , 
used as a substitute for soap.) . 

S. marginatus, wild S. & W.: a small tree, with 8-20 broadly lanceolate 
falcate leaflets on a wingless but often margined common stalk, and small white 
flowers in panicles, in summer, the whitish berries as large as bullets. 

5. ZESCULUS, HORSE-CHESTNUT, BUCKEYE. (Ancient name 
of an Oak or other mast-bearing tree, applied to these trees on account of 
their large chestnut-like seeds. These, although loaded with farinaceous 
nourishment, are usually rendered uneatable, and even poisonous, by a bitter 
narcotic principle.) Flowers in a terminal crowded panicle, in late spring or 
early summer. 

§1. Truz Horse-Cuestnuts: natives of Asia, with broad and spreading 
petals on short claws, and fruit more or less beset with prickly points. 

i. Hippocastanum, Common H. Tall fine tree, with 7 leaflets, and 
large flowers of 5 petals, white, and alee with some purple and yellowish ; 
stamens 7, declined : of late there is a double-flowered variety. 

JB. rubiciinda, Rep H. Less tall, flowering even as a shrub, with 
brighter green leaves of 5-7 leaflets, flowers with 4 rose-red petals not so 
spreading, and mostly 8 stamens less declined. Probably a hybrid between 
Horse-Chestnut and some red Buckeye. 

§ 2. Californian, with 4 broad spreading petals on rather slender claws. 

Ag. Californica, Catirornian H. Low tree, of 5 slender-stalked leaf- 
)lets, and a long very compact raceme-like panicle of small white or rosy-tinged 
flowers ; stamens 5-7, slender ; fruit large, with some rough points. 

§ 3. Bucnerygs : of Atlantic U. S., with 4 erect and smaller petals on slender claws. 
AS. parviflora, Smart Bucxerys. Wild in the upper country S., and 

planted N. ; shrub 3°- 9° high, with 5-7 leaflets soft downy underneath, slen- 
der raceme-like panicle 1° long, and capillary stamens very much longer than 
the narrow white petals; flowering N. as late as midsummer; fruit smooth ; 
seeds small, almost catable. 

fa. glabra, Ferip or Ouro Bucxryr. W. of the Alleghanies; tall 
tree, with 5 nearly smooth leaflets, a short panicle, stamens moderately longer 
than the somewhat uniform pale yellow petals, and fruit prickly roughened like 
that of Horse-Chestnut. 

JG. flava, YeLttow or Sweet Buckeye. W.&S.; tree or shrub, with 
5-7 smooth or smoothish leaflets, a short dense panicle, oblong calyx, and 
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stamens not exceeding the connivent light yellow petals, these of two dissimilar 
pairs, the longer pair with very small blade ; fruit smooth. 

Var. purpurascens, Purriisy B., has both calyx and corolla tinged 
with purple or reddish, and leatlets generally downy underneath. 

7B. Pavia, Rep Buckeye. 8.& W.; shrub or low tree, like the last, 
but leaves generally smooth ; the longer and tubular calyx and the petals bright 
red: showy in cultivation. 4 

6. ACER, MAPLE. (The classical Latin name.) Mostly fine trees. 
* Flowers in late spring or early summer, appearing more or less later than the 

leaves, in usually drooping racemes or corymbs, commonly terminating a 
2-4-leaved shoot of the season, greenish or yellowish, with petals : stamens 
more than 5, generally 8. 

+ Evrorran Mapuss, planted for ornament and shade. 

A. Pseudo-Platanus, Sycamore M. A fine tree, with spreading 
branches, ample 5-lobed leaves whitish and rather downy beneath, on long 
reddish petioles, the lobes toothed, long racemes, and moderately spreading 
wings to the pubescent fruit. 

A. platanoides, Norway M., here so called. A handsome, round- 
headed tree, with thin and broad smooth leaves, bright green both sides, their 
5 short lobes set with 2—5 coarse: and taper-pointed teeth, a small corymb of 

+ flowers, and flat smooth fruit with wings 2' long, diverging in a straight line- 
-Juice milky * leaves holding green later than the others. 

+ «+ OREGON and CALIFORNIAN Map es, beginning to be planted East. 

A. circinatum, Rounp-Leavep or Vine M. Tall, spreading shrub with 
thin and rounded moderately 7 - 9-lobed leaves, their lobes serrate, small corymbs 
of purplish flowers, and wings of fruit diverging in a straight line. 

. macrophyllum, Larex-teavep M. Small timber-tree, with thick- 
ish leaves 6/-12/ across and deeply 5—7-lobed, the lobes with one or two sinuate 
lobes or coarse teeth, many yellowish flowers in a compact raceme, and hairy 
fruit with ascending wings. 

++ + Narive Srrirvep and Mountain Maries. 

A. spicatum, Mountain M. Tall shrub, common N., with slightly 3- 
lobed and coarsely toothed leaves downy beneath, and upright dense racemes of 
small flowers, followed by small fruits with diverging narrow wings. The latest- 
flowering species. 
“A. Pennsylvanicum, Srrirep M., also called Mooss-woop and 

Srrreep Doewoop. Small tree, common N., with light-green bark striped 
with darker lines, large thin leaves finely sharply serrate all round, and at the 
end with 3 short and very taper-pointed lobes, slender hanging racemes of rather 
large green flowers, and fruit with diverging wings. 

* * Sucar Maprres. Flowers appearing with the leaves in spring, in umbel- 
like clusters, on long drooping pedicels, greenish-yellow, without petals: sta 
mens 7 or 8. : 

A. sacchérinum, Rocx or Sucar M. Large tree, common especially 
N,, valuable for timber and for the sugar of its sap; with rather deeply 3 ~ 5- 
lobed leaves pale or whitish beneath, the sinuses open and rounded, and the lobes 
with one or two sinuate coarse teeth; calyx bell-shaped and hairy-fringed ; 

wings of fruit ascending, barely 1/ long. 
Var. nigrum, Buack Sucar M., a form with leaves green or greener 

and more or less downy beneath, even when old, the sinus at the base apt to be 

deep and narrow. 

* * * Sort Mapes. Flowers in earliest spring, much preceding the leaves, in 
umbel-like clusters from separate lateral buds: adioals at first short, the 
fruiting ones lengthening and drooping: stamens 83-6: fruit ripe and fall- 
ang in early summer. 

A. dasyc4rpum, Wuirs or Sitver M. A handsome tree in low 
grounds, with long and spreading or drooping branches, soft white wood, very 
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deeply 5-lobed leaves silvery-white and when young downy beneath, the narrow 
lobes coarsely cut and toothed; flowers greenish, in earliest spring, without 
petals ; fruit woolly when young, but soon smooth, 2/—3! long including the 
great diverging wings. : 

A. rubrum, Rep or Swamp M. Rather small tree, in wet grounds, 
with soft white wood, reddish twigs, moderately 3 —5-lobed leaves whitish be- 
neath, the middle lobe longest, all irregularly serrate ; flowers scarlet, crimson, 
or sometimes yellowish (later than in the foregoing species) ; fruit smooth, with 
the slightly spreading wings 1! or less in length, often reddish. 

7. NEGUNDO, ASH-LEAVED MAPLE, BOX-ELDER. (Obscure 
or unmeaning name.) 

N. aceroides. <A handsome, rather small tree, common from Penn, 8. 
& W., with light green twigs, and drooping clusters of small greenish flowers, 
in spring, rather earlier than the leaves, the fertile ones in drooping racemes, 
the oblong fruits half the length of the very veiny wing; leaflets ovate, pointed, 
coarsely toothed, very veiny. A variety with white-varicgated leaves is lately 
eult. for ornament. 

36. POLYGALACEA, POLYGALA FAMILY. 
Bitter, some of them medicinal plants, represented mainly, and 

here wholly, by the genus 

1. POLYGALA, MILKWORT. (Name from Greek words, meaning much 
milk ; but the plants have no milky juice at all; they are thought to have 
been so named from a notion that in pasturage they increased the milk of 
cows.) Flowers remarkably irregular, in outward appearance as if papiliona- 
ceous like those of the next family, but really of a quite different structure. 
Calyx persistent, of 5 sepals; three of them small, viz. two on the lower, and 
one on the upper, side of the blossom; and one on each side called wings which 
are larger, colored, and would be taken for petals. Within these, on the 
lower side, are three petals united into one body, the middle one keel-shaped 
and often bearing a crest or appendage. Stamens 8 or sometimes 6; their 
filaments united below into a split sheath, separating above usually in twa 
equal sets, concealed in the hooded middle petal: anthers 1-celled, opening by 
a-hole at the top. Style curved and commonly enlarged above or variously 
irregular. Ovary 2-celled, with a single ovule hanging from the top of each 
cell, becoming a small flattish 2-seeded pod. Seed with an appendage at tha 
attachment (caruncle) : embryo straight, with flat cotyledons in a little albu- 
men. Leaves simple, entire, without stipules. Our native species are nu- 
merous, mostly with small or even minute flowers, and are rather difficult ta 
study. The following are the commonest. 

§ 1. Native species, low herbs, mostly smooth. 

* Flowers yellow, some turning green in drying, in dense spikes or heads : leaves 
alternate. Growing in low or wet places in pine-barrens, S. E. Fl. summer. 

+ Numerous short spikes or heads in a corymb. 

P. cymosa. Stem 1°-3° high, branching at top into a compound corymb 
: of spikes ; leaves linear, acute, the uppermost small; no caruncle to the seed. 
From North Carolina 8. 

P. ramosa. Stem 6/-12/ high, more branched ; lowest leaves obovate or 
spatulate, upper ones lanceolate ; a caruncle at base of seed. Delaware and S. 

+ + Short and thick spike or head single: root-leaves clustered. 
P. lutea, Yertow Bacuetor’s-Butron of S. Stem 5/12! high; lower 

leaves spatulate or obovate, upper lanceolate ; flowers bright orange. 
P. nana. Stems 2/~4! high, in a cluster from the spatulate or linear root- 

leaves ; flowers lighter yellow. 

* * Flowers purple or rose-color, in a single dense spike terminating the stem ot 
branches: no subterranean flowers. FI. all summer. @ 
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+ Leaves all alternate, narrow. 

P. incarnata. From Penn. W. & S. ; stem slender, 6’ -12/ high ; leaves 
minute and awl-shaped ; the three united petals extended below into a Jong and 
slender tube, the crest of the middle one conspicuous. 

P. sanguinea. Sandy damp ground: stem 4!- 8! high, leafy to the top; 
leaves oblong-linear ; flowers bright rose-purple (sometimes pale or even white), 
in a thick globular at length oblong head or spike, without pedicels. 

P. fastigiata. Pine-barrens from New Jersey S.; slender, 4-10! high, 
with smaller narrow-linear leaves, and oblong dense spike of smaller rose-purple 
flowers, on pedicels as long as the pod ; bracts falling off. 

P. Nuttallii. Sandy soil, from coast of Mass. S.; lower than the fore- 
going ; flowers rather looser in more cylindrical spikes, greenish-purple ; awl- 
shaped bracts remaining on the axis after the flowers or fruits have fallen. 

a + Leaves all or all the lower ones in whorls of four. 

P. cruciata. Low grounds: stems 3/-10! high, 4-angled, and with spread- 
ing branches ; leaves linear or spatulate, mostly in fours; spike thick and short, 
nearly sessile, its axis rough with persistent bracts where the flowers have fallen ; 
wings of the flower broad-ovate or heart-shaped, bristly-pointed. 

P. brevifolia. Sandy bogs from Rhode Island §.: differs from the last 
only in more slender stems, narrower leaves, those on the branches alternate, 
the spike stalked, and wings of the flower lance-ovate and nearly pointless. 

a * * Flowers (all summer) greenish-white or scarcely tinged with purple, very 
small, in slender spikes, none subterranean :. ee linear, the lower in 
whorls of four or five. @ 

P. verticillata. Very common in dry sterile soil; stem 5'- 10! high, 
much branched ; all the leaves of the main stem whorled. 

P. ambigua. In similar places and very like the last, chiefly 8. & W., 
more slender; only the lowest leaves whorled ; flowers more scattered and often 
purplish-tinged, in long-peduncled spikes. 

*% & « * Flowers white, small (in late spring) in a close spike terminating simple 
tufted stems which rise from a perennial root, none subterranean: leaves 
numerous, all alternate. 2 

P. Sénega, Seneca Snaxeroot. A medicinal plant, commoner W., 
5'— 12! high, with lanceolate or oblong, or even lance-oyate short leaves, cylin- 
drical spike, round-obovate wings, and small crest. 

P. alba. Common only far W. & 8. W.; more slender than the last, with 
narrow-linear leaves, more tapering long-peduncled spike, and oval wings. 

* & & % & Flowers rose-purple in a raceme, or single, largish : leaves alternate. 

P. grandiflora. Dry soil S.; pubescent, with branching stems 1° high, 

lanceolate leaves, crestless flowers scattered in a loose raceme (in late summer), 

bright purple turning greenish. 
B. polygama. Sandy barrens, with tufted and very leafy stems 5/-8! 

high, linear-oblong or oblanceolate leaves, and many-flowered racemes of hand- 

some rose-purple flowers, their crest conspicuous ; also on short underground 

runners are some whitish very fertile flowers with no evident corolla. FI. all 

summer. @ 7 

P. paucifolia, Frincep PoLyGara, sometimes called FLowzrine Win- 

TERGREEN. Light soil in woods, chiefly N.: a delicate little plant, with stems 

3'-4! high, rising from long and slender runners or subterranean shoots, on 

which are concealed inconspicuous fertile flowers ; leaves few and crowded at 

the summit, ovate, petioled, some of them with a slender-peduncled showy 

flower from the axil, of delicate rose-red color (rarely a white variety), almost an 

inch long, with a conspicuous fringed crest and only 6 stamens; in spring. 2/ 

§ 2. Shrubby species of the conservatory, Jrom the Cape of Good Hope. 

P. oppositifolia, with opposite sessile heart-shaped and mucronate leaves, 

of a pale hue, and large and showy purple flowers, with a tufted crest. 

P, myrtifdlia, has crowded alternate oblong or obovate leaves, on short 

petioles, and showy purple flowers 1’ long, with a tufted crest. 
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37. LEGUMINOSAE, PULSE FAMILY. 
Distinguished by the papil/onaceous corolla (Lessons, p. 91, fig. 

261, 262), usually accompanied by 10 monadelphous or diadelphous 
or rarely distinct stamens (Lessons, p. 100, fig. 287, 288), and the 

legume (Lessons, p. 122, fig. 893, 394). These characters are com- 
bined in the proper Pulse Family. In the two other great divisions 
the corolla becomes less papilionaceous or wholly regular. Alternate 
leaves, chiefly compound, entire leaflets, and stipules are almost uni- 

versal in this great order. 

I. PULSE FAMILY prover. Flower (always on the plan 
of 5, and stamens not exceeding 10) truly papilionaceous, i. e. the 
standard outside of and in the bud enwrapping the other petals, or 
only the standard present in Amorpha. (For the terms used to 
denote the parts of this sort of corolla see Lessons, p. 91.) Sepals 
united more or less into a tube or cup. Leaves never twice com- 
pound. 

A. Stamens monadelphous or diadelphous. 

§1. Herbs, shrubs, or one a small tree, never twining, trailing, nor tendril-bearing, 
with leaves simple or of 3 or more digitate leaflets, monadelphous stamens, and 
the alternate five anthers differing in size and shape from the other five: pod 
usually several-seeded. 

1. LUPINUS. Leaves of several leaflets, in one species simple: stipules adherent 
to the base of the petiole. Flowers in a long thick raceme. Calyx deeply 
2-lipped. Corolla of peculiar shape, the sides of the rounded standard being 
rolled backwards, and the wings lightly cohering over and enclosing the nar- 
row and incurved scythe-shaped or sickle-shaped keel. Pod flat. Médstly 
herbs. 

2. CROTALARIA. Leaves in our species simple, and with foliaceous stipules 
free from the petiole but running down on the stem. Calyx 6-lobed. Keel 
scythe-shaped, pointed. Stamens with the tube of filaments split down on 
the upper side. Pod inflated. Ours herbs. 

. GENISTA.- Leaves simple and entire: stipules very minute or none. Calyx 
5-cleft. Keel shlong. nearly straight, blunt, turned down when the flower 
opens. Pod mostly fat. Low shrubby plants. 

CYTISUS. Leaves of one or three leaflets, or the green branches sometimes 
leafless: stipules minute or wauting. Calyx 2-lipped or 5-toothed. Keel 
straight or somewhat curved, blunt, soon turned down. Style incurved or 
even coiled up after the flower opens. Pod flat. Seeds with a fleshy or 
scale-like appendage (strophiole) at the scar. Low shrubby plants. 

5. LABURNUM. Leaves of three leaflets: stipules inconspicuous or wanting: 
Calyx with 2 short lips, the upper lip notched. Keel incurved, not pointed. 
Ovary and flat pod somewhat stalked in the calyx. Seeds naked at the scar. 
Trees or shrubs, with golden yellow flowers in long hanging racemes. 

oo 

- 

42. Herbs, never twining nor tendril-bearing, with leaves of 3 leaflets (rarely more 
but then digitate), their margins commonly more or less toothed (which is 
remarkable in this family): stipules conspicuous and united with the base of the 
petiole (Lessons, p. 66, fig. 177): stamens diadelphous: pod 1 —-few-seeded, 
never divided across into joints. 

* Leaves pinnately 3-foliolate, as is seen by the end leaflet being jointed with the com- 
mon petiole above the side leaflets. 

6 TRIGONELLA. Herbage odorous. Flowers (in the common cult. species) 
single and nearly sessile in the axil of the leaves. Pod elongated, oblong or 
linear, abeting into a long-pointed apex. 

7. MEDICAGO. Flowers small, in spikes, heads, &c. Corolla short, not united 
with the tube of stamens. Pod curved or coiled up, at least kidney-shaped. 

8. MELILOTUS. Herbage sweet-scented. Flowers small, in slender racemes. 
Corolla as in Medicago. Pod small, but exceeding the calyx, globular, 
wrinkled, closed, 1~2-seeded. 
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« « Leaves mostly digitate or palmately 3-foliolate, all (with one exception) borne 
directly on the apex of’ the common petiole. 

9 TRIFOLIUM. Flowers in heads, spikes, or head-like umbels. Calyx with 
slender or bristle-form teeth or lobes. Corolla slowly withering or becoming 
dry and permanent after flowering; the claws of all the petals (except some- 
times the standard) more or less united below with the tube of stamens or 
also with each other. Pod small and thin single - few-seeded, generally in- 
cluded in the calyx or the persistent corolla. 

4.8. Herbs or woody plants, sometimes twining, never tendril bearing, with the leaves 
not digitate, or even digitately 38-foliolate (except in Psoralea), and the leaflets, 
not toothed. (For Cicer see the next section.) Stipules except in No. 15, 20 
and 27, not united with the petiole. 

« Flowers (small, in pikes or heads) indistinctly or imperfectly papilionaceous. Pod 
very small and usually remaining closed, only 1-2-seeded. Calyx 5-toothed, 
persistent. Leaves odd-pinnate, mostly dotted with dark spots or glands. 

+ Petals 5, on very slender claws: st delphous in a. split tube. 

10. PETALOSTEMON. Herbs, with crowded leaves. Four petals similar, spread- 
ing, borne on the top of the tube of the stamens; the fifth (answering to the 
standard) rising from the bottom of the calyx, and heart-shaped or oblong. 
Stamens only 5. 

11. DALEA. Herbs, as to our species. Flowers as in the last, but rather more 
papilionaceous, four of the petals borne on the middle of the tube of 10 
stamens. 

+ + Petal only one! Stamens monadelphous only at the very base. 

12. AMORPHA. Shrubs, with leaves of many leaflets. Standard (the other pet- 
als wholly wanting) wrapped around the 10 filaments and style. Flowers 
violet or purple, in single or clustered terminal spikes. 

* * Flowers (inags and showy, in racemes) i: letely papili From the wings 
or the ke i also being small and inconspicuous. Pod several-seeded. 

30. ERYTHRINA. See p. 108. 
x * * Flowers obviously papili , all the parts conspicuously present. Stamens 

mostly diadelphous. 

+ Ovary 1-ovuled, b ing « 1-seeded indehiscent akene-like fruit. Herbs. 

13. PSORALEA. Leaves of 3 or 5 leaflets, often glandular-dotted. Flowers (never 
yellow) in spikes or racemes, often 2 or 3 under each bract. Pod ovate, 
thick, included or partly so in the 5-cleft persistent calyx, often wrinkled. 

14. ONOBRYCHIS. Leaves odd-pinnate, of numerous leaflets. Flowers racemed, 
rose-purple. Pod flattish, wrinkled and spiny-roughened or crested. 

15. STYLOSANTHES. Leaves pinnately 3-foliolate. Flowers ee in heads 
or short spikes, leafy-bracted. Calyx with a slender stalk-like tube, and 
4 lobes in the upper lip, one for the lower. Stamens monadelphous: 5 longer 
anthers fixed by their base, 5 alternate ones by their middle. Pod flat, retic- 

ulated, sometimes raised on a stalk-like empty lower joint. Stipules united 
with the petiole. : 

16. LESPEDELA. Leaves pinnately 8-foliolate. Stipules small and free, or fall- 

ing early. Flowers purple, rose-color, or white, in spikes, clusters, or pani- 

cles, or scattered. Stamens diadelphous: anthers uniform. Pod flat and 

thin, ovate or orbicular, reticulated, sometimes raised on a stalk-like empty 
lower joint. : 

+ + Ovary with at least 2 ovules. 

++ Pod separating into 2 or more small and closed 1-seeded joints in a row. 

17, DESMODIUM. Leaflets 3 (rarely only 1), stipellate. Pod of very flat joints 

(Lessons, p. 122, fig. 894), usually roughish and adhesive by minute hooked 

pubescence. Herbs, with small purple, whitish, or purplish flowers, in racemes, 
which are often panicled. 

18. HSCHYNOMENE. Leaflets several, odd-pinnate, small. Pod of very flat 
joints. Herbs, with small yellow flowers (sometimes purplish externally), 
few or several on axillary peduncles. 

19. CORONILLA. Leaflets several, odd-pinnate, small. Pod of thickish oblong 

or linear joints. Herbs or shrubs, with flowers in head-like umbels raised on 
slender axillary peduncles. 
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++ ++ Pod indehiscent, very thick, 1-8-seeded. Calyx with a long, thread-shaped 
or stalk-like tube. Leaves abruptly pinnate: stipul ‘ad with the petrol 
at base. 

20. ARACHIS. Annual. Leaflets 4, straight-veined. Flowers small, yellow, in 
axillary heads or spikes. Calyx with one narrow lobe making a lower lip, 
the upper lip broad and 4-toothed. Keel incurved and pointed. Stamens 
monadelphous, 5 anthers longer and fixed by near their base, the alternate 
ones short and fixed by their middle. Ovary at the bottom of the very lnrg 
and stalk-like tube of the calyx, containing 2 or 3 ovules: when the long style 
and the calyx with the rest of the flower falls away, the eee is pro- 
truded on a rigid deflexed stalk which then appears, and is pushed into the 
soil where it ripens into the oblong, reticulated, thick, coriaceous fruit, which 
contains the 1-8 large and edible seeds; the embryo composed of a pair 
of very thick and fleshy cotyledons and an extremely short nearly straight 
radicle. 

++ ++ ++ Pod continuous, i. e. not in joints, at length opening, 2 - several-seeded. 

a. Leaves abruptly pinnate: plants not twining. (Flowers in ours yellow.) 

21. SESBANIA. Herbs, with many pairs of leaflets, and minute or early deciduous 
stipules. Flowers in axillary racemes, or sometimes solitary. Calyx short, 
5-toothed. Standard rounded, spreading: keel and style incurved. Pod usu- 
ally intercepted internally with cellular matter or membrane between the 
seeds. ale . 

22, CARAGANA. Shrubs, with mostly fascicled led¥es of several pairs of leaflets, 
and a little spiny tip in place of an end leaflet: stipules minute or spiny. 
Flowers solitary or 2~3 together on short peduncles. Calyx bell-shaped or 
short-tubular, 5-toothed. Standard nearly erect with the sides turned back: 
the blunt keel and the style nearly straight. Pod linear, several-seeded. 

b. Leaves odd-pinnate: stems not twining. 

1. Anthers tipped with a little gland or blunt point. 

23. INDIGOFERA. Herbs, or sometimes shrubby, when pubescent the close- 
pressed hairs are fixed by the middle. Flowers rose-color, purple, or white, 
in axillary racemes or spikes, mostly small. Calyx 5-cleft. Standard round- 
ish, often persistent after the rest of the petals have fallen: keel with a pro- 
jection or spur on each side. Pod oblong, linear, or of various shapes, com- 
monly with membranous partitions between the seeds. 

2. Anthers blunt and poiniless. 

24. TEPHROSIA. Herbs, with obliquely parallel-veined leaflets often silky be. 
neath, and white or purple flowers (2 or more in a cluster) in racemes; the 
peduncles terminal or opposite the leaves. Calyx 5-cleft or 5-toothed. Stand- 
ard rounded, silky outside. Style incurved, rigid: stigma with a tuft of 
hairs. Pod linear, flat, several-seeded. 

25. ROBINIA. Trees or shrubs, with netted-veined leaflets furnished with stipels, 
and often with sharp spines or prickles for stipules. Flowers large and 
showy, white or rose-color, in axillary racemes. Base of the leafstalk hollow 
and covering the axillary bud of the next year. Calyx 5-toothed, the two 
upper teeth partly united. Standard large, turned back: keel incurved, 
blunt. Ovary stalked in the calyx. Pod broadly linear, flat, several-seeded, 
apes on the seed-bearing edge, the valves thin. 

26. COLUTEA. Shrubs, not ines and no stipels to the leaflets; the flowers 
rather large, yellow or reddish, in short axillary racemes. Calyx 5-toothed. 
Standard rounded, spreading: keel strongly incurved, blunt, on long united 
claws. Style incurved, bearded down one side. Pod raised out of the calyx 
on a stalk of its own, thin and bladdery-inflated, flattish on the seed-bearing 
side, several-seeded. 

27. ASTRAGALUS. Herbs, without stipels, and with white, purple, or yellowish 
rather small flowers in spikes, hone, or racemes: peduncles axillary. Co- rolla narrow: standard erect, mostly oblong. Style and stigma smooth and beardiess. Pod commonly turgid or inflated and within more or less divided lengthwise by intrusion of the Back or a false partition from it. 
(Swarnsona, SurnerLanpia, and CLIANTHUS, plants from Australia. New Zealand, and South Africa, with showy flowers and bladdery-inflated 

pods (like Colutea), are sometimes cult. in conservatories, but are not com- 
mon enough to find a place here.) 
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c. Leaves odd-pinnate: stems twining: stipels obscure: stipules small. 
28. WISTARIA. Woody, high-climbing, with numerous leaflets, and large show 

bluish flowers, in hanging termmal dense racemes. Calyx with 2 short teeth 
on the upper and longer ones on the lower side. Standard large, roundish, 
turned back: keel inerely incurved, blunt. Pod knobby, several-seeded. 

29. APIOS. Herbs, twining over bushes, with 6-7 leaflets, and sweet-scented 
chocolate Pup flowers, in dense and short racemes: peduncles axillary. 
Calyx with 2 upper very short teeth, and one longer lower one, the side teeth 
nearly wanting. Standard very broad, turned back: keel long and scythe: 
shaped, strongly incurved, or at length coiled. Pod linear, flat, alraost 
straight, several-seeded. : 

d. Leaves of 3 leaflets (pinnately 3-foliolate) or rarely one, commonly stipellate. 

1. Skrubby, or from a woody base: wings and sometimes keel small and inconspicuous. 

30. ERYTHRINA. Stem, branches, and even the leafstalks usually prickly. 
Flowers large and showy, usually red, in racemes. Calyx without teeth. 
Standard elongated: wings often wanting or so small as to be concealed in 
the calyx; keel much shorter than the standard, sometimes very small. 
Pod stalked in the calyx, linear, knobby, usually opening only down the 
seed-bearing suture. Seeds scarlet. 

2. Herbs, mostly twiners, with wings and keel in ordinary proportion. 

= Flowers not yellow: seeds or at least the ovules several: leaflets stipellate. 

81. PHASEOLUS. Keel of the corolla coiling into a ring or spiral, usually with 
a tapering blunt apex: standard rounded, turned back or spreading. Styie 
coiled with the keel, bearded down the inner side: stigma oblique or lateral. 
Pod linear or scimetar-shaped. Flowers usually clustered on the knotty 
joints of the raceme. Stipules striate, persistent. 

82. DOLICHOS. Keel of the corolla narrow and bent inwards at a right angle, 
but not coiling. Style bearded under the terminal stigma. Stipules small. 
Otherwise nearly as Phaseolus. 

83. .GALACTIA. Keel straightish, blunt, as long as the wings: standard turned 
back. Style naked. Calyx of 4 pointed lobes, upper one broadest. Pod flat- 
tened, mostly linear. Flowers clustered on,the knotty joints of the raceme: 
flower-buds taper-pointed. Stipules and bracts small or deciduous. 

34. AMPHICARP/A. Keel and very similar wings nearly straight, blunt: the 
erect standard partly folded around them. Style naked. Calyx tubular, 
4-toothed. Flowers small; those in loose racemes above often sterile, their ” 
pods when formed scimetar-shaped and few-seeded ; those at or near the 
ground or on creeping branches very small and without manifest corolla, but 
very fertile, making small and fleshy, obovate or pear-shaped, mostly sub- 
terranean pods, ripening one or two large seeds. ~ Bracts rounded and per- 
sistent, striate, as are the stipules. : 

35. CENTROSEMA. Keel broad, incurved, nearly equalling the wings: standard 

large and rounded, spreading, and with a spur-like projection behind. Calyx 

short, 6-cleft. Style bearded only at the tip around the stigma. Pod long, 

linear, with thickened edges bordered by a raised line on each side. Flowers 
showy. Stipules, bracts, and bractlets striate, persistent. 

36. CLITORIA. Keel small, shorter than the wings, incurved, acute: standard 

much larger than the rest of the flower, notched at the end, erect. Calyx 

tubular, 6-toothed. Style bearded down the inner side. Pod oblong-linear, 

flattish, not bordered. Flowers large and showy, 1-8 on a peduncle. Stip- 

ules, bracts, and bractlets persistent, striate. : . 

37. HARDENBERGIA. Keel small, much shorter than the wings, incurved, 

blunt: standard large in proportion, rounded, spreading. Calyx short, 

5-toothed, the 2 upper teeth united. Style short, naked. Pod linear, not 

bordered. Flowers rather small, in racemes. Stipules and bracts small, 

striate, mostly deciduous. Leaflets mostly single. : ; 

88 KENNEDYA. | Keel incurved, blunt or acute, mostly equalling or exceeding 

the wings: standard broad, spreading. Calyx 5-lobed: 2 aoe lobes partly 

united. Style naked. Pod linear, not bordered. Flowers showy, red, single 

or few on the peduncle. Bracts and stipules striate. 

= = Flowers yellow (sometimes purple-tinged outside): ovules only 2: pod 1-2-seeded, 

a9. RHYNCHOSIA. Keel of the corolla incurved at the apex: standard spreading. 

Calyx 4-5-parted or lobed. Pod short and flat. Flowers small. Leaves 

mostly soft-downy and resinous-dotted, sometimes of a single leaflet. ; 
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§4. Herbs, with abruptly mnnate leaves, the c petiole terminated by a tendril, 
by which the plant climbs or supports itself, or in many low species the tendril 
reduced to a mere bristle or tip. or in Cicer, which has toothe leaflets, an odd 
leaflet commonly takes its place: peduncles axillary : st st alway! 
diadelphous. Cotyledons very thick, sv that they remuin underground in germi- 
nation, as in the 

« Leaflets entire or sometimes toothed at the apex: radicle bent on the cotyledons : 
style inflexed : pod flat or flaitish. 

40. PISUM. Lobes of the calyx leafy. Style rigid, dilated above and the margins 
reflexed and joined together so that it becomes flattened laterally, bearded 
down the inner edge. Pod several-seeded: seeds globose. Flowers large. 
Leaflets only 1-3 pairs. 

41. LATHYRUS. Lobes of the calyx not leafy. Style flattened above on the 
back and front, bearded down one face. Pod several-seeded. Seeds some- 
times flattish. Leaflets few or several pairs. 

42. VICIA. Style slender, bearded or hairy only at the apex or all round the upper 
part. Pod 2-several-seeded. Seeds globular or flattish. Leaflets few or 
many pairs. 

43. LENS. Lobes of the calyx slender. Style flattish on the back, and minutely 
bearded down the inner face. Pod 1-2-seeded. Seeds flattened, lenticular. 
Flowers small. 

« « Leaflets toothed all round, and usually an odd one at the end in place of a ten- 
dril: style incurved, naked: radicle of’ the embryo almost straight. 

44. CICER. Calyx 5-parted. Pod turgid oblong, not flattened, 2-seeded. Seeds 
large, irregularly rounded-obovate, pointed. Peduncle mostly 1-flowered. 

B. Stamens separate to the base. (Plants not twining nor climbing.) 

§.1. Leaves simple or of 3 digitate leaflets. 

. CHORIZEMA. Somewhat shrubby, with simple and spiny-toothed leaves, 
scarcely any stipules, aud orauge or copper-red flowers. Standard rounded 
kidney-shaped: keel straight, much shorter than the wings. Pod ovoid, 
turgid, several-seeded. ‘ 

. BAPTISIA. Herbs, with simple entire sessile leaves and no stipules, or mostly 
of 8 leaflets with deciduous or persistent stipules. Flowers yellow, blue, or 
white. Standard erect, with the sides turned back, about equalled by the 
oblong and straightish wings and keel. Pod inflated, coriaceous, stalked in 
the calyx, many-seeded. 

47. THERMOPSIS. Pod scarcely stalked, linear, flat. Otherwise as Baptisia. 

§ 2.- Leaves odd-pinnate. 

48. CLADRASTIS. Trees, with large leaflets, no obvious stipules, and hanging 
terminal panicles of white flowers. Standard turned back: the nearly sep- 
arate straightish keel-petals and wings oblong, obtuse. Pod short-stalked in 
the calyx, linear, very flat, thin, ya ery 4-6-seeded. Base of the petioles 
hollow and covering the axillary leaf-buds of the next year. 

49. SOPHORA. Trees, shrubs, or herbs, with numerous leaflets, and mostly 
white or yellow flowers in terminal racemes or panicles. Keel-petals and 
wings oblong, obtuse, usually longer than the broad standard. Pod com- 
monly stalked in the calyx, terete, several-seeded, fleshy or almost woody, 
hardly ever opening, but constricted across into mostly 1-seeded portions. 

i. BRASILETTO FAMILY. Flowers more or less irregu- 
lar, but not papilionaceous: when they seem to be so the petal 
answering to the standard will be found to be within instead of out- 
side of the other petals. Stamens 10 or fewer, separate. The 
leaves are sometimes twice pinnate, which is not the case in the 
true Pulse Family. Embryo of the seed straight, the radicle not 
turned against the edge of the cotyledons. 

~ or 

is a 

§1. Leaves simple and entire. Corolla appearing as if papili 
50. CERCIS. Trees, with rounded heart-shaped leaves, minute early deciduous 

stipules, and small but handsome red-purple flowers in umbel-like clusters on 
old wood, earlier than the leaves, rather acid to the taste. Calyx short, 
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5-toothed. Petals 5, the one answering to the standard smaller than the 
wing-petals and covered by them; the keel-petals larger, conniving but dis- 
tinct. Stamens 10, declining with the style. Pod linear-oblong, flat, thin, 
several-seeded, one edge wing-margined. 

§ 2. Leaves simply abruptly pinnate. Calyx and corolla almost regular. 

51. CASSIA. Flowers commonly yellow. Calyx of 5 nearly separate sepals. 
Petals 5, spreading, unequal (the lower larger) or almost equal. Stamens 10 
or 5, some of the upper anthers often imperfect or smaller, their cells opening 
by a hole or chink at the apex. Pod many-seeded. 

§ 8. Leaves, or at least some of them, twice-pinnate. 

62. CEESALPINIA. Trees or shrubs, chiefly tropical, with mostly showy red or 
yellow perfect flowers. Calyx deeply 5-cleft. Petals 5, broad, spreading, 
more or less unequal. Stamens 10, declining, along with the thread-shaped 
style. Pod flat. 

53. GYMNOCLADUS. Tall, thornless tree, with large compound leaves, no stip- 
ules, and dicecious or polygamous whitish regular flowers, in corymb-like 
clusters or short racemes terminating the branches of the season. Calyx 
tubular below, and with 5 spreading lobes, the throat bearing 5 oblong petals 
and 10 short stamens, those of the fertile flowers generally imperfect. Pod 
oblong, flat, very hard, tardily opening, with a little pulp or sweetish matter 
inside, containing few or several large and thick hard seeds (over 4’ in diam- 
eter); the fleshy cotyledons retnaining underground in germination. 

64. GLEDITSCHIA. Thorny trees, with abruptly twice pinnate or some of them 
once pinnate leaves, the leaflets often crenate-toothed, inconspicuous stipules, 
and small greenish polygamous flowers in narrow racemes. Calyx 3-5-cleft, 
the lobes and the 3 ~5 nearly similar petals narrow and spreading. Stamens 
3-10. Pod flat, very tardily opening, often with some sweetish matter around 
the 1- several flat seeds. Cotyledons thin. 

Ill. MIMOSA FAMILY. Flowers perfectly regular, small, 
crowded in heads or spikes; both calyx and corolla valvate in the 
bud; and the 4 or 5 sepals usually and petals frequently united 
more or less below into a tube or cup. Stamens 4, 5, or more, 
often very many, usually more conspicuous than the corolla and 
brightly colored, the long capillary filaments inserted on the recep- 
tacle or base of the corolla. Embryo of the seed straight. Leaves 
almost always twice pinnate and with small leaflets, or apparently 
simple and parallel-veined when they have phyllodia in place of 
true leaves. The foliage and the pods only show the leguminous 
character. 

§1. Stamens once or twice as many as the petals, 4-10. Ours herbs or nearly so, 

with rose-colored or whitish flowers, and leaves of many small leaflets. 

55. MIMOSA. Calyx commonly minute or inconspicuous. Corolla of 4 or 5 more 

or less united petals. Pod fat, oblong or linear: when ripe the valves fall out 

of a persistent slender margin or frame and also usually break up into one- 

seeded joints. B y 

56. SCHRANKIA. Calyx minute. Corolla funnel-form, the 5 petals being united 

up to the middle. “Stamens 10. Pod rough-prickly all over, long and nar- 

row, splitting lengthwise when ripe into 4 parts. ‘ 

57. DESMANTHUS. Calyx 5-toothed. Corolla of 5 separate petals. Stamens 

5 or 10. Pod flat, smooth, linear or oblong, 2-valved, no persistent margin. 

§ 2. Stamens numerous, or more than 10. Ours all shrubs or trees. 

68. ALBIZZIA. Flowers flesh-color, rose-color, or nearly white; the long stamens 

monadelphous at the base. Corolla funnel-form, the 6 petals united beyond 

the middle. Pod flat and thin, broadly linear, not opening elastically. 

Leaves twice pinnate. : 

69. ACACIA. Flowers yellow or straw-color: the stamens separate and very 

numerous. Corolla of 4 or 5 separate or partly united small petals. Pod 

various. 
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1, LUPINUS, LUPINE. (Old Latin name, from lupus, a wolf, because 
Lupines were thought to destroy the fertility of the soil 

* Wild species of Atlantic States, in sandy soil: fl. in spring. 2f 

L. perénnis, Witp L. Somewhat hairy ; with erect stem 1°-14° high, 
7-11 spatulate oblong or oblanceolate green leaflets, and a long raceme of 
showy purplish-blue (rarely pale) flowers, in late spring. : 

L. villosus, One-tEavep L.  Silky-downy, with short spreading or 
ascending stems, oblong or ee simple leaves, and a dense raceme of 
blue, purple, or rose-colored flowers. Near the coast, from North Carolina S, 

* * Cultivated for ornament: fl summer. 

L. polyphyllus, Mayy-teavep L., is the principal hardy perennial 
species of the gardens, from Oregon and California, 3° - 4° high, rather hairy, 
with 13-15 lanceolate or oblanceolate leaflets, and a very long dense raceme 
of blue, sometimes purple, variegated, or even white flowers, in June. 

L. mutabilis, cult. as an annual, from South America, is tall, very smooth 
throughout, with about 9 narrow-oblong blunt leaflets, and very large sweet- 
scented violet-purple flowers (or a white variety), with yellow and a little red 
on the standard. 

L. densiflorus, of California (where there are many fine Lupines), 1°- 2° 
high, is well marked by the numerous white flowers forming distinct and sep- 
arate whorls in the long raceme. @ 

L. albus, of Eu., which the ancients cultivated as pulse, has the several 
obovate-oblong leaflets smooth above, but hairy beneath, white flowers alternate 
in the raceme, and large smooth pods. @ 

L. hirsttus, cult. in old gardens, from Eu., is clothed with soft white 
hairs; the leaflets spatulate-oblong ; flowers in loose whorls in the raceme, blue, 
with rose-color and white varieties ; pods very hairy. @ 

L. luteus, the old Yerrow L. of the gardens, from Eu., silky-hairy, 
rather low ; with yellow flowers in whorls crowded in a dense spike. @) 

2. CROTALARIA, RATTLEBOX. (From Greek word for a rattle, the 
seeds rattling in the coriaceous inflated pod.) Native, in sandy soil: fl. yel- 
low, in summer. 

C. sagittalis. Low, 3/-6' high, branching, beset with rusty-colored 
spreading hairs, with nearly sessile oval or lance-oblong leaves, and 2 or 3 flowers 
on the peduncle. @ 

C. ovalis. Spreading, rough with appressed hairs; leaves short-petioled, 
oval, oblong, or lanceolate ; peduncle with 3-6 scattered flowers. 2/ 

3. GENISTA, WOAD-WAXEN, WHIN. (Celtic word: little bush.) 
G. tinctoria, Dyzr’s W. or Gresy-wreep. Nat. from Eu. in sterile 

soil E., especially in Mass. : low and undershrubby, not thorny, with lanceolate 
leaves, and bright yellow rather small flowers somewhat racemed at the end of 
the striate-angled green branches, in early summer. 

4. CYTISUS. (Ancient Greek name, after an island where it grows.) 
The following are the only species generally cultivated. 

C. (or Sarothamnus) scoparius, Scorcn Broom. Shrub, from 
Europe, 3°-5° high, smooth, with long and tough erect angled and green 
branches, bearing small leaves, the lower short-petioled and with 3 obovate 
leaflets, the upper of a single sessile leaflet, and in the axils large and showy 
golden yellow flowers on slender pedicels; calyx with 2 short and broad lips; 
style and stamens slender, held in the keel, but disengaged and suddenly start- 
ing upward when touched (as when bees alight on the deflexed keel), the style 
coiling spirally ; pod hairy on the edges. Hardy in gardens N.; running wild 
in Virginia: fl. carly summer. 

IntsH_ Broom, so called, but is from Portugal, is another species, not hardy 
here. Spanisn Broom is Spartrum JuncEuM, of another genus. , 

C. Canariénsis, from the Canary Islands, is cultivated in conservatories; 
a shrub with crowded slender branches, soft-hoary leaves of 3 very small obovate 
leaflets, and small yellow sweet-scented flowers, produced all winter. 
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5. LABURNUM. (Ancient Latin name. Genus separated from Cytisus 
from the different appearance, and the seeds destitute of strophiole or append- 
age at the scar.) 
L. vulgare, Common Lazsurnum, Goipen-Cuain, or Bean-TREFOIL- 

Tree of Europe. Planted for ornament, a low tree, with smooth green bark, 
slender-petioled leaves of 3 oblong leaflets (2’- 3! long), and pretty large showy 
golden-yellow flowers hanging in long racemes, in late spring ; pods with one 
thicker edge. 

6. TRIGONELLA. (Old name, from Greek word for triangular, from the 
ane of the corolla or the seeds.) Low herbs. T. czrtxea is the plant 
used in Switzerland for imparting the flavor like that of Melilot to certain 
kinds of cheese. ) 

T. Fonum-Griecum, Fenucreex. Occasionally cult. in gardens, in 
Europe a forage and popular medicinal plant, strong-scented; with wedge- 
oblong leaflets, one or two nearly sessile small flowers in the axils, yellowish or 
whitish corolla, and a linear long-pointed and somewhat curved pod 2!~4! long, 
with veiny sides. @ 

7. MEDICAGO, MEDICK. (The old name of Lucerne, because it came 
to the Greeks from Media.) All natives of the Old World: a few have run 
wild here. FI. all summer. / 

* Flowers violet-purple or bluish. 2 

M. sativa, Lucerne or SpanisH Treroiz. Cultivated for green fodder, 
especially S.: stems erect, 1°-2° high, from a long deep root; leaflets obovate- 
oblong ; racemes oblong ; pod several-seeded, linear, coiled about 2 turns. 

* * Flowers yellow. @ ® 

M. lupulina, Brack Mepicx, Nonesucn. A weed or pasture plant, in 
dry or sandy fields, &c.: low, spreading, downy, with wedge-obovate leaflets, 
roundish or at length oblong heads or spikes of small flowers, and little kidney- 
shaped 1-seeded pods turning black when ripe. 
M. maculata, Srporrep M. Waste sandy places, S. & E.: spreading or 

trailing ; with broadly inversely heart-shaped Tealets marked with a dark spot, 
3-5-flowered peduncles, and a flat pod compactly coiled three or more turns, 
its thickish edge beset with a double row of curved prickles. 
M. denticutlata, like the last, but rarer, with pod of looser coils, sharp 

edge, and mostly shorter prickles. 
Me. scutellata, Snary Mepicn, BEeEHive. Cult. occasionally in gardens 

for its curious pods, which are pretty large, coiled up like a snail-shell, in many 
turns, smooth and even. 

8. MELILOTUS, MELILOT, SWEET CLOVER. (From Greek 

words for honey and Lotus, i. e. Sweet Lotus: foliage sweet-scented, especially 

in drying.) Natives of the Old World ; somewhat cult. in gardens, &c., and 

running wild in waste or cultivated ground : fl. allsummer. © @® 

M. alba, Wire M., Bosuara or Tree Crover. Tall, 3°- 6° high, 

sranching, with obovate or oblong leaflets truncately notched at the end, and 

loose racemes of white flowers. as been cult. for green fodder. 

M. officinalis, Yr1row M. Less tall, 2°-3° high, with merely blunt 
leaflets and yellow flowers. 

9. TRIFOLIUM, CLOVER, TREFOIL. (Latin name: three leaflets.) 

« Low, insignificant weeds, nat. from Europe in dry waste fields, §c. @ 

+ Flowers yellow, in round heads, produced through late summer and autumn, 

refleced and turning chestnut-brown, dry and papery with age. 

T, agrarium, Yevrow Hor-C. Smoothish, 6'~12" high, with obovate- 
oblong leaflets all nearly sessile on the end of the petiole ; heads rather large. 

T. procumbens, Low Hopr-C. Smaller, spreading, rather downy, the 

wedge-obovate leaflets notched at the end, the middle one at a little distance 
from the others. 
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+ + Flowers flesh-color or whitish with a purplish spot, in a very soft silky head. 

T. arvénse, Razsgitr-root or Stone C. Erect, silky-downy, especially 
the oblong or at length cylindrical grayish heads or spikes, the corollas almost 
concealed by the plumose-silky calyx ; leaflets narrow. 

* % Larger, rose-red-flowered Clovers, cult. from Europe for fodder, or running 
wild: heads thick and dense: corolla tubular, withering away after flower- 
ing: flowers sweet-scented, in summer. 2 

T. praténse, Rup C. Stems ascending ; leaflets obovate or oval, often 
notched at the end and with a pale spot on the face; head closely surrounded 
by the uppermost leaves. : 

T. médium, Ziezac C., with a zigzag stem, more oblong entire and 
spotless leaves, and head usually stalked, is rare, but has run wild E., and 
passes into the last. 

* * * Low, wild Clovers, or one cult. from Europe, with spreading or running 
stems, and mostly pale or white flowers (remaining and turning brownish in 
fading) on pedicels, in round umbels or heads, on slender naked peduncles : 
Jl. spring and summer. 

T. refléxum, Burrato C. Wild S. and especially W.: somewhat 
downy, with ascending stems 6!- 12! high, obovate-oblong finely-toothed leaf- 
lets, heads and rose-red and whitish flowers fully as large as in Red Clover, 
calyx-teeth hairy, and pods 3-5-seeded. © @ 

T. stoloniferum, Runninc Burrato C. Prairies and oak-openings 
W.: like the last, or a variety of it, but some of the stems forming runners, 
leaflets broadly obovate or inversely heart-shaped, flowers barely tinged with 
ee and pods 2-seeded. @ 2 

. Carolinianum, Carona C. Fields and pastures S.: alittle downy, 
spreading in tufts 5‘- 10! high, with small inversely heart-shaped leaflets, broad 
saa and small heads, the purplish corolla hardly longer than the lanceolate 
calyx-teeth. 2/ 

T. repens, WuiTe C. Fields, &. everywhere, invaluable for pasturage : 
smooth, with creeping stems, inversely heart-shaped leaflets, long and slender 
petioles and peduncles, narrow stipules, loose umbel-like heads, and white 
corolla much longer than the slender calyx-teeth. 2 : 

10. PETALOSTEMON, PRAIRIE CLOVER. (Name composed of 
the Greek words for petal and stamen combined.) In prairies, pine-barrens, &c. 
W. and S.. flowers never yellow. 2 

* Heads crowded in a corymb, leafy-bracted : fl. late in autumn. 

P. corymbosus. In southern pine-barrens ; 2° high, with leaves of 3-7 
filiform leaflets, and white flowers, the slender teeth of calyx becoming plumose. 

* * Heads or mostly spikes single terminating stems ; fl. summer. 

P. violaceus. Prairies W.: smoothish or pubescent, 1° - 2° high, with 
mostly 5 narrow-linear leaflets, a short spike even when old, rose-purple flowers, 
and hoary calyx. 

P. carneus. Dry barrens S.: smooth, with branching stems, 5-7 linear 
leaflets, long-peduncled short spikes, flesh-color or pale rose flowers, and gla- 
brous calyx. : 

P. candidus. Prairies W. & S.: smooth, 2°-3° high, with 7-9 lan- 
ceolate or linear-oblong leaflets, long-peduncled spikes, with awn-pointed bracts, 
and white flowers. 

There are besides one or two rarer species W., and several more far W. &.S. 

11. DALEA. (Named for an English botanist, Zhomas Dale.) There are 
many species S. W. beyond the Mississippi. 

D. alopecuroides. Alluvial river banks W. & S.; with erect stem 
1°— 2° high, smooth leaves of many linear-oblong leaflets, and whitish smai} 
flowers in a dense silky spike, in summer. @ 
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12. AMORPHA, FALSE INDIGO. (Name, amorphous, wanting the ordinary form, frum the absence of four of the petals.) There are usually little stipels to the leaflets. Fl. summer. 
A. fruticosa, Common A. River-banks from Penn. 8. & W.; a tall or middle-sized shrub, smoothish, with petioled leaves of 15-25 oval or oblong leaf- lets, violet or purple flowers in early summer, and mostly 2-seeded pods. 
A. herbacea, (but it is not an herb) of low pine-barrens §., 2°- 4° high, often ais has the leaflets more rigid, dotted, and crowded, villous calyx- 

teeth, later blue or white flowers, and 1-sceded pods. 
A. canéscens, called Leap-Prayv ; in prairies and on rocky banks W. and S. W.; 1°-3° high, hoary with soft down, with sessile leaves of 29 —51 elliptical leaflets, smoothish above when old, violet-purple flowers in late summer, 

and 1-seeded pods. 

18. PSORALEA. (Greek word for scurfy, from the roughish dots or glands 
on the leaves, calyx, &¢.) Wild S. & W.: fl. carly summer, violet, bluish, 
or almost white. / 
* Leaves pinnately 3-foliclate, i. e. the side-leaflets a little. below the apex of the 

common petiole, or the uppermost of a single leaflet. 
P. Ondbrychis. River-banks, Ohio to Illinois and §.: 3°~5° high, 

nearly smooth, with lance-ovate taper-pointed leaflets 3! long, small flowers in 
short-peduncled racemes 3! ~ 6! long ; pods rough and wrinkled. 

P. melilotoides. Dry places, W. & S.: 1°-2° high, somewhat pubes- 
cent, slender, with lanceolate or lance-oblong leaflets, oblong spikes on long 
peduncles, and strongly wrinkled pods. 

* * Leaves digitate, of 3-7 leaflets. 

P. Lupinéllus. Dry pine-barrens §.: smooth and slender, with 5-7 very 
narrow or thread-shaped leaflets, small flowers in loose racemes, and obliquely 
wrinkled pods. 

P. floribunda. Prairies from Illinois S. W.: bushy-branched and slen- 
der, 2°-4° high, somewhat hoary when young, with 3—5 linear or obovate- 
oblong much dotted leaflets, small flowers in short panicled racemes, and glan- 
dular-roughened pods. 

P. canéscens. Dry barrens §. E. Bushy-branched, 2° high, hoary- 
ubescent, with 3 (or upper leaves of single) obovate leaflets, loose racemes of 

few flowers, and a smooth pod. ; 
P. argophylla. Prairies N. W., mostly across the Mississippi, widely 

branched, 1° — 8° high, silvery white all over with silky hairs, with 3-5 broad- 
lanceolate leaflets and spikes of rather few largish flowers. 

P. esculénta, Pommy Brancue of the N. W. Voyageurs; the turnip- 
shaped or tuberous mealy root furnishing a desirable food to the Indians N. W.: 
low and stout, 5/-15! high, roughish hairy, with 5 lance-oblong or obovate 
leaflets, a dense oblong spike of pretty large (4! long) flowers, and a hairy 
sointed pod. 

A. ONOBRYCHIS, SAINFOIN. (Name from Greek, means Asses- 
Sood.) 
O. sativa, Common S. Sparingly cult. from Europe as a fodder plant, 

but not quite hardy N.; herb 1°-2° high, with numerous oblong small leaf- 
lets, brown and thin pointed stipules, and spikes of light mink flowers on long 
axillary peduncles, in summer, the little semicircular pod bordered with short 
prickles or teeth. 

15. STYLOSANTHES, PENCIL-FLOWER. (Name from Greck 
-words for column and flower, the calyx being raised on its stalk-like base. 
The application of the popular name is not obvious.) 

S. elatior, of pine-barrens from New Jersey and Illinois S., is an incon- 
spicuous low herb, in tufts; the wiry stems downy on one side ; leaflets lan- 
ceolate, with strong straight veins; flowers orange-ycllow, small, in little 
clusters or heads, in late summer. 
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16. LESPEDEZA, BUSH-CLOVER. (Named for Lespedez, a Spanish 
Governor of Florida.) All grow in sandy or sterile soil; fl. late summer 
and autumn. 2/ : 

x Native species: stipules and bracts minute. 
+ Flowers in close spikes or heads on upright (2°-4° high) simple rigid stems : 

corolla cream-color or white with a purple spot, about the length of the silky- 
downy calyx. 

L. capitata. Leaflets oblong or sometimes linear, silky beneath, thickish ; 
peduncles and petioles short; flowers in short spikes or heads; calyx much 
onger than the pod. 
a hirta. Leaflets roundish or oval, hairy or downy ; petioles and pedun- 

cles slender ; spikes becoming rather long and loose. 

+ + Flowers violet-purple, scattered or in open panicles or clusters, slender-pedun- 
cled, also usually some more fertile ones, mostly without petals, in small 
sessile clusters. 

IL. violacea. The commonest, and very variable, bushy-branching, erect 
or spreading, with leaflets varying from oval to linear, and minutely whitish- 
downy beneath, or sometimes silky ; the ordinary flowers loosely panicled. 

L. proctimbens. Soft-downy, except the upper surface of the oval or 
oblong leaflets, slender and trailing ; peduncles slender and few-flowered. 
L.répens. Smooth, except some minute and scattered close-pressed hairs, 

very slender, prostrate ; leaflets obovate or oval (3! long). 

* * Naturalized in States, from China or Japan: stipules ovate or lance-ovate, 
striate, longer than the very short petvole. 

L. striata. Introduced (more than 25 years ago) in some unknown way 
into the Southern Atlantic States, now rapidly spreading and occupying old 
fields and waste places, to the great benefit of the country, being greedily fed 
upon by cattle; it is low and spreading, 3‘- 10’ high, much branched, almost 
smooth, with oblong or wedge-oblong leaflets 4/- 3’ long, and 1-3 small pur- 
plish flowers almost sessile in the axils. 

17. DESMODIUM, TICK-TREFOIL. (Name from Greek, means bound 
together, from the connected joints of the pod.) 2f We have many native 
species, common in open woods and copses ; fi. late summer: the following 
are the more common. 

§ 1. Native species : the little joints of the pod adhere to clothing or to the coats of 
animals : flowers sometimes turning greenish in withering. 

* Pod raised far above the calyx on a slender stalk of its own, straightish on the 
upper margin, divided from below into not more than 4 joints : flowers in 
one long-stalked naked terminal raceme or panicle: plants smooth, 1° - 3° 
high : stipules bristle-form. 

D. nudiflorum. Flower-stalk and leaf-oearing stem rising separately 
from a common root; the leaves all crowded on the summit of the latter, and 
with broadly ovate bluntish leaflets, pale beneath. 

D. acuminatum. Flower-stalk terminating the stem, which bears a 
cluster of leaves; the large leaflets (4/- 5! long) round-ovate with a tapering 
point, or the end one blunter, green both sides. 

* * Pod little if at all raised above the calyx. 
+ Stems erect, 3°-6° high: stipules large, ovate or lance-ovate and pointed, 

striate, persistent, the bracts similar but deciduous : flowers large for the 
genus: racemes panicled: pods of 4-7 rhombic-oblong joints, each joint 
about 4! long. 

D. cuspidatum. Very smooth, with a straight stem, lance-ovate and 
taper-pointed leaflets (3/~5! long) longer than the common petiole, and pod 
with smoothish joints. 
D. canéscens. Hairy, with branching stems, pale leaves; the ovate 

bluntish leaflets about the length of the common petiole, reticulated beneath and 
both sides roughish with fine close pubescence ; joints of pod very adhesive. 
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+ + Stems erect, 2°— 6° high: stipules and bracts mostly awl-shaped, small and 
inconsp or early decid racemes panicled. 

++ Common petiole slender : flowers smallish : joints of pod 3-5, unequal-sided. 
D. viridiflorum. Stem and lower surface of the broad ovate blunt leaf. lets clothed with white and soft-velvety down. Pine-barrens, from New J ersey 8. 
D. levigatum. Stem and the thickish ovate and bluntish leaflets smooth 

or nearly so. From New Jersey S. 
D. Dillénii. Stem and the oblong or oblong-ovate bluntish thin leaflets 

finely pubescent; the latter 2/— 3/ long. 
D. paniculatum. Smooth or nearly so throughout ; leaflets lanceolate 

or lance-oblong, tapering to a blunt point, 3/— 5! long; panicle loose. 
D. strictum. Slender stems smooth below, above and the narrow panicle 

rough-glandular ; leaflets linear, blunt, reticulated, very smooth, 1/-2 long. 
From New Jersey S. 

++ ++ Common petiole very short. 

D. Canadénse. Stem hairy, 3°-6° high, leafy up to the panicle; leaf. 
lets lance-oblong, blunt, 2'- 3’ long; racemes dense, the pink-purple flowers 
larger than in any other, fully }' long ; bracts large, conspicuous before flower- 
ing. Chiefly N. & W. 

D. sessilifolium. Stem pubescent, 2°-4° high; the long panicle naked; 
common petiole hardly any; leaflets linear or linear-oblong, blunt, reticulated, 
rough above, downy beneath ;- flowers small. Penn. to Ill. & S. 
++ + Stems wees or spreading, 1°-8° long: stipules and bracts awl- 

shaped and deciduous: panicle naked, loose : flowers small : pod of 2 or 8 
small oval or roundish joints. 

D. rigidum. The largest of this section, with rough-pubescent stems 
sometimes erect; leaflets ovate-oblong, blunt, thickish, roughish and reticulated, 
1! - 24/ long, longer. than the common petiole. 
D. ciliare. More or less hairy, slender, very leafy ; common petiole very 

short ; leaflets round-ovate or oval, thickish, 4/—-1/ long. : 
D. Marilandicum. Smooth or nearly so, slender; leaflets ovate or 

roundish, thin, the lateral ones about the length of the slender petiole: other- 
wise like the preceding. 

+ + + + Stems reclining or prostrate: racemes axillary and terminal. 

D. lineatum. Smoothish; stem striate-angled ; stipules awl-shaped, 
deciduous ; leaflets orbicular, 1’ or less in length, much longer than the common 

tiole ; flowers and 2 or 3 rounded joints of the pod small. Pine-barrens from 
Maryland S. 

D. rotundifolium. Soft-hairy; stems running 3°- 5° along the ground; 
leaflets orbicular, about 3/ long ; stipules ovate, striate, taper-pointed, persist- 
ent; flowers and the 3-5 rhombic-oval joints of the pod rather large. 

§ 2. Exotic, conservatory species. 

D. gyrans, of East Indies, one of the most extraordinary plants known, 
is readily grown as a tender annual: the smooth leaves are remarkable for their 
movements ; the end leaflet slowly changing position with the light; the lateral 
ones, very much smaller, moving pretty rapidly up and down, in elliptical 
sweeps, through the day when the temperature is about 80° Fahr. 

18. AESCHYNOMENE, SENSITIVE JOINT-VETCH. (From 
Greek word meaning ashamed, the leaflets of some species oe or less 
sensitive to the touch in the manner of the common Sensitive Plant.) Sta- 
mens commonly in two sets of 5 each. Pod resembling that of Desmodium. 
Fi. summer. 

A. hispida. Stem rough-bristly, 2°-4° high ; leaflets very many, broadly 
linear; joints of the bristly pod 6-10, nearly square. Low grounds from 

n. 8. 
rm Piacuaila: Stems clammy-pubescent, slender, spreading on the ground ; 
leaflets 7-9, obovate ; joints of the bristly pod 2 or 3, half-orbicular. Sandy 
shores S. @ 
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19. CORONILLA. (Latin, diminutive of corona, a crown.) Cult. from 
Europe for ornament. 2 

C. varia, Purrre Coroniiia. Hardy herb, spreading from underground 
running shoots, smooth, 2° high, with 15-21 obovate-oval or oblong small 

leaflets, and head-like umbels of handsome pink-purple and white or white and 
lilac flowers, all summer. 

C. glauca, Yertow Sweer-scentep C. Green-house shrubby plant, 
with 5—9 glaucous obovate or obcordate leaflets, the terminal largest, and head- 

like umbels of sweet-scented yellow flowers; the claws of the petals not 

lengthened. 

20. ARACHIS, PEANUT, GROUND-NUT. (Meaning of name obscure. ) 
A. hypogéa, the only common species, originally from South America, 

cult. S.: the nut-like pods familiar, the oily fleshy seeds being largely eaten by 
children, either raw or roasted. @ 

21. SESBANIA. (Arabic name Sesban, alittle altered.) Fl. late summer. 

S. macrocarpa, wild in swamps S&., is tall, smooth, with linear-oblong 
leaflets, few flowers on a peduncle shorter than the leaves, the corolla yellow 
with some reddish or perple: followed by linear narrow hanging pods 8! — 12! 
long, containing many seeds. @ 

S. vesicaria (or Grorrfpium FioripAnym), in low grounds S., resem- 
bles the preceding in foliage and small yellow flowers, but has a broadly oblong 
turgid pod, only 1 or 2! long, pointed, raised above the calyx on a slender stalk 
of its own, only 2-seeded, the seeds remaining enclosed in the bladdery white 
lining of the pod when the outer valves have fallen. @ 

S. grandiflora (or AGATI GRanpIrLora), a shrub or tree-like plant of 
India, run wild in Florida, occasionally cult. for ornament S., has very large 
flowers, 3'—4! long, white or red, and slender hanging pods 1° or so long. 

22. CARAGANA, PEA-TREE. (Tartar name.) Natives of Siberia 
and China: planted for ornament, but uncommon, scarcely hardy N. 

C. arboréscens. Siser1an P. Shrub or low tree, with spiny stipules, 
4-6 pairs of oval-oblong downy leaflets, a soft tip to the common petiole, and 
solitary yellow flowets, in spring. 

C. frutéscens, has coft stipules, and only 2 pairs of obovate leaflets 
crowded at the summit of the petiole, which is tipped with a spiny point. 

C. Chamlagu, Curnese P., a low or spreading shrub, has 2 rather dis- 
tant pairs of smooth oval or obovate leaflets, the stipules and tip of the petiole 
spiny. 

23. INDIGOFERA, INDIGO-PLANT. (Name means producer of in- 
digo.) Ours are tall perennials, sometimes with woody base, and numerous 
small flowers in racemes, of §. States, ia dry soil: fl. summer. 

I. Caroliniana. Wild from North Carolina S.: smoothish, with 10-15 
obovate or oblong pale leaflets, racemes longer than the leaves, flowers soon 
brownish, and oblong veiny pods only 2-seeded. 

I. tinetoria. This and the next furnish the indigo of commerce, were 
cult. for that purpose S., and have run wild in waste places : woody at base, 
with 7-15 oval leaflets, racemes shorter than the leaves, the deflexed knobby 
terete, pods curved and several-seeded. 

I. Anil differs mainly in its flattish and even pods thickened at both edges. 

24. TEPHROSIA, HOARY PEA. (From Greek word meaning hoary.) 
Native plants, of dry, sandy or barren soil, chiefly S.: fl. summer. 

« Stem very leafy up to the terminal and sessile dense raceme or panicle. 

T. Virginiana. Called Carcut, from the very tough, long and slender 
roots ; white silky-downy, with erect and simple stem 1°-2° high, 17-29 
linear-oblong leaflets, pretty large and numerous flowers yellowish-white with 
purple, and downy pods. Common N. & §. 
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* * Stems branching, often spreading or decumbent : leaves scattered : racemes op- 
posite the leaves, long-peduncled : flowers fewer and smaller : pubescence 
mostly yellowish or rusty. 

T. spicata. From Delaware S.: 1°-2° high, loosely soft-hairy, with 
9-15 wedge-oblong or obovate leaflets, and 6-10 rather large scattered white 
and purple flowers in the raceme or spike. 
T. hispidula. From Virginia S.: low, closely pubescent or smoothish, 

with 11-15 oblong small leaflets, the lowest pair above the base of the petiole, 
and 2-4 small reddish-purple flowers. 

T. chrysophylla. From Georgia S. & W.: nearly prostrate, with 5-7 
wedge-obovate leaflets, smooth above and yellowish silky bencath, the lowest 
pair close to the stem ; flowers as in the last. 

25. ROBINIA, LOCUST-TREE. (Dedicated to two early French bota- 
nists, Robin.) Natives of Atlantic, Middlc, and Southern States, planted, and 
the common Locust running wild N. Fl. late spring and early summer. 

R. Pseudacacia, Common L. or Fatse Acacia. Tree of valuable 
timber, with naked branchlets, slender and loose hanging racemes of fragrant 
white flowers, and smooth pods. 

R. visedsa, Crammy L. Smaller tree, with clammy branches and stalks, 
very short pricktes, short and dense racemes of faintly rose-colored scentless 
flowers, and rough clammy pods. 
R. hispida, Bristry L. or Rossz-Acacira. Ornamental shrub, with 

branches and stalks bristly, broad leaflets tipped with a long bristle, large and 
showy bright rose-colored flowers in close or loose racemes, and clammy-bristly 
pods. 

26. COLUTEA, BLADDER-SENNA. (Derivation of name obscure: 
the English name refers to the bladdery pods and to the leaves having been 

used as a substitute for those of Senna.) 

GC. arboréscens, Common B. European shrub, planted in gardens, with 

7-11 oval and rather truncate leaflets, a raceme of 5-10 yellow flowers, in 

summer, succeeded by the large very thin-walled closed pods. 

C. cruénta, OrtenTaL B., with obovate notched leaflets, fewer flowers 

saffron-colored or reddish, and pods opening by a little slit before they are ripe, 

is scarcely hardy N. 

27. ASTRAGALUS, MILK-VETCH. (Old Greek name of the ankle- 

bone and of some leguminous plant} application and meaning uncertain. ) 

Very many native species west of the Mississippi. 

A. Canadénsis. River-banks, the only widely common species ; rather 

coarse, 1°- 4° high, slightly pubescent, with leaves of numerous leaflets, long 

dense spikes of greenish cream-colored flowers, in summer, followed by small 

and coriaceous ovoid pods, completely divided by a longitudinal partition. 2 

A. Codperi. Gravelly shores N. & W.: resembles the foregoing, but 

smoother, 1° - 2° high, with small white flowers in a short spike, and inflated 

ovoid pods about 1! long, thin-walled, and not divided internally ; fl. in early 

summer. 
A. ae Pine-barrens S.: nearly smooth, 2° high, with very many 

oblong-linear small leaflets, loosely many-flowered spikes of white flowers, in 

spring, succeeded by oblong curved and flattish 2-celled pods. 2f 

A. caryocarpus, Grounp Puivum of the Western voyageurs, so called from 

the fruit, which is of the size and shape of a small plum, and fleshy, but becom- 

ing dry and corky, very thick-walled, 2-celled ; the plant low, smoothish, with 

many small narrow oblong leaflets, and short racemes or spikes of violet-purple 

or nearly white flowers, in spring : common along the Upper Mississippi and 

W. and S. on the plains. ; : 

A. villosus. Pine-barrens S.: low and spreading, loosely hoary-hairy, 

with about 13 oblong leaflets notched at the end, a short and dense raceme or 

spike of small yellowish flowers, in spring, and an oblong 3-angled curved and 

soft-hairy pod, its cavity not divided. 2 
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28. WISTARIA. (Named for Prof. Wistar of Philadelphia.) Very orna 
mental woody twiners : fl. spring. 

W. frutéscens, American W. Wild along streams W. and §S., and 
cult. for ornament; soft-downy when young, with 9-15 lance-ovate leaflets, 
a dense raceme of showy blue-purple flowers, the calyx narrowish, wing-petals 
each with one short and one very Jong appendage at the base of the blade, and 
a smooth ovary. 
W. Sinénsis, Curyese W. Cult. from China or Japan, barely hardy in 

New England, faster growing (sometimes 20° in a season) and higher climbing 
than the other, with longer and more pendent racemes, wing-petals appendaged 
on one side only, and a downy ovary. Often flowering twice in the season. 

29. APIOS, GROUND-NUT, WILD BEAN. (Name from Greek word 
for pear, from the shape of the tubers.) 2 

A. tuberdsa. Wild in low grounds ; subterranean shoots bearing strings 
of edible farinaceous tubers 1/-2/ long; stems slender, rather hairy ; Jeaflets 
ovate-lanceolate ; flowers brownish-purple, violet-scented, crowded in short and 
thick racemes, in late summer and autumn. 

380. ERYTHRINA. (From Greek word for red, which is the usual color 
of the flowers. ) 

E. herbacea. Wild in sandy soil near the coast S.; sending up herba- 
ceous stems 2°- 4° high from a thick woody root or base, some leafy, the leaf- 
lets broadly triangular-ovate ; others nearly leafless, terminating in a long erect 
raceme of narrow scarlet flowers, of which the straight and folded lanceolate 
standard (2' long) is the only conspicuous part ; seeds scarlet : fl. spring. 

E. Crista-galli. Cult. in conservatories, from Brazil; with a tree-like 
trunk, oval or oblong leaflets, and loose racemes of crimson large flowers, the 
keel as well as the broad spreading standard conspicuous, the rudimentary wings 
hidden in the calyx. 

31. PHASEOLUS, BEAN, KIDNEY BEAN. (An ancient name of 
the Bean.) Fl. summer and autumn. 

% Native species, small-flowered. 

P. perénnis. From Connccticut and Illinois S. in woody places ; slender 
stems climbing high ; leaflets roundish-ovate, short-pointed ; racemes long and 
loose, often panicled ; flowers small, purple; pods drooping, scimitar-shaped, 
few-seeded. ; 

P. diversifolius. Sandy shores, &c.: spreading on the ground, with 
rough hairy stems, ovate entire or commonly 3-lobed or angled leaflets, pedun- 
cles twice the length of the leaves, bearing a small cluster of purplish or at Jength 
greenish flowers, and linear nearly terete straight pods. @ 

P. hélvolus. Sandy soil, from New Jersey and Illinois §.: more slen- 
der than the preceding, sometimes twining a little, with the ovate or oblong 
leaflets entire or obscurely angled, peduncles several times surpassing the leaves, 
flowers pale purple, and pods narrower. 
P. pauciflorus. River-banks W. & 8.: spreading over the ground, also 

twining more or less, slender, pubescent, with small oblong-lanceolate or linear 
leaflets, few and small purplish flowers on a short peduncle, the keel merely 
incurved, and the straight flat pod only 1’ long. @ 

« * Exotic species, cultivated mainly for food, all with ovate pointed leaflets. @ 
P. vulgaris, Common Krovey, Srrine, and Porn Bran. Twining, 

with racemes of white or sometimes dull purplish or variegated flowers shorter 
than the leaf, linear straight pods, and tumid seeds. Many varieties, among 
which may be reckoned the next. 

P. nanus, Dwarr or Frecp Brean; low and bushy, not twining ; seeds 
very tumid. 

P. lunatus, Lima Bean, Sieva B., &c. Twining, with racemes of 
small greenish-white flowers shorter than the leaf, and broad and curved or 
scimitar-shaped pods, containing few large and flat seeds. 
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P. multifiorus, Sranisn Bean, Scartet Runner when red-flowered ; twining high, with the showy flowers bright scarlet, or white, or mixed, in 
peduncled racemes surpassing the leaves ; pods broadly linear, straight or 
a little curved ; seeds large, tumid, white or colored. 

* * * Exotic species, cultivated in greenhouses for ornament. y 
P. Caracalla, Syair-Fiower. Stem twining extensively, rather woody 

below, from a tuberous root; leaflets rhombic-ovate, taper-pointed ; racemes 
a than the leaf; flowers showy, 2! long, white and purple, the standard as 
well as the very long-snouted keel spirally coiled, giving somewhat the appear- 
ance of a snail-shell. 

82. DOLICHOS, BLACK BEAN, &c. (Old Greek name of a Bean, 
meaning elongated, perhaps from the tall-climbing stems.) 
D. Lablab, Ecyprian or Brack Bray, cult. from India, for ornament 

and sometimes for food, is a smooth twiner, with elongated racemes of showy 
violet, purple, or white flowers, 1’ long, and thick and broadly oblong pointed 
pods ; seeds black or tawny with a white scar. @) 

D. Sinénsis, Cuina Bran, var. melanophthalmus, Buiack-nyzp 
Bean, with long peduncles bearing only 2 or 3 (white or pale) flowers at the 
end, the beans Twhich are good) white with a black circle round the scar, is 
occasionally met with. 

33. GALACTIA, MILK-PEA. (From a Greek word for milky, which 
these plants are not.) There are several other species in the Southern At- 
lantic States ; a rare one has pinnate leaves. Fl. summer. 

G. glabélla. Sandy soil from New Jersey S.: prostrate, nearly smooth, 
with rather rigid ovate-oblong leaflets, their upper sarftice shining, a few rather 
large rose-purple flowers on a peduncle not exceeding the leaves, and a 4-6- 
seeded at length smoothish pod. 

G. mollis. Sandy barrens, from Maryland S.: spreading, seldom twining, 
soft-downy and hoary, even to the 8-10-seeded pod; racemes long-peduncled, 
many-flowered ; leaflets oval. 

34. AMPHICARPZEA, HOG-PEA-NUT. (Name from Greek words 
meaning double-fruited, alluding to the two kinds of pod.) 2 

A. monoica. A slender much-branched twiner, with brownish-hai 
stems, leaves of 3 rhombic-ovate thin leaflets, and numerous small pip 
flowers in clustered drooping racemes, besides the more fertile subterranean 
ones ; the turgid pods of the latter hairy: herbage greedily fed upon by cattle : 
fl. late summer and autumn. 

85. CENTROSEMA, SPURRED BUTTERFLY-PEA. (Name from 
Greek words meaning spurred standard.) 

C. Virginianum. Sandy woods, chiefly 8.: trailing and low twining, 
slender, roughish with minute hairs; leaflets varying from ovate-oblong to 
linear, very veiny, shining ; the 1~4-flowered peduncles shorter than the leaves ; 
the showy violet-purple flowers 1’ or 14/ long, in summer. 

86. CLITORIA, BUTTERFLY-PEA. (Derivation obscure.) 2/ 
C. Mariana, our only species, in dry ground from New Jersey 8.: smooth, 

with erect or slightly twining stem (1°-8° high), ovate-oblong leaflets pale 
beneath, very showy light blue flowers 2’ long, single or 2-3 together on a 
short peduncle, and a few-seeded straight pod: fl. summer. 

37. HARDENBERGIA. (Named for an Austrian botanist.) Austra- 
lian plants. 2 
H. monophylla, a choice greenhouse plant, has leaves of a single ovate 

or lanceolate leaflet 2’ or 3’ long, and slender racemes of small violet-purple 
flowers ; whole plant smooth. 2 
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38. KENNEDYA. (Named for a distinguished English florist.) Aus 
tralian plants, of choice cultivation in conservatories. 2 

K. rubicunda, is hairy, free-climbing, with 3 ovate leaflets, and 2-4 
flowered peduncles, the dark red or crimson flowers over 1' long. 

39. RHYNCHOSIA. (Name from the Greek, means beaked, of no ob. 
vious application.) Chiefly Southern : fl. summer. 

R. tomentosa. Low, soft-downy, in several varieties, erect, spreading, or 
the taller forms twining more or less, with one or three round or sometimes 
oblong-oval leaflets, and clusters or racemes of small yellow flowers. Dry sandy 
soil, from Maryland S. : ‘ 
R. galactoides. Bushy-branched, 2°-4° high, not at all disposed to 

twine, minutely pubescent, with 3 small and rigid oval leaflets, hardly any 
common petiole, and scattered flowers in the upper axils, the standard reddish 
outside. Dry sand-ridges, from Alabama S. 

40. PISUM, PEA. (The old Greek and Latin name of the Pea.) @ 
P. sativum, Common Pea. Cult. from the Old World: smooth and 

glaucous, with very large leafy stipules, commonly 2 pairs of leaflets, branching 
tendrils, and peduncles bearing 2 or more large flowers ; corolla white, bluish, 
purple, or party-colored ; pods rather fleshy. 

41. LATHYRUS, VETCHLING. (Old Greek name.) Some species 
closely resemble the Pea, others are more like Vetches. Fl. summer. 

* Cult. from Eu., for ornament : stem and petioles wing-margined : leaflets one pair. 

L. odoratus, Sweet Pea. Stem more or less roughish-hairy ; leaflets 
oval or oblong ; flowers 2 or 3 on a long peduncle, sweet-scented, white with 
the standard rose-color, or purple, with varieties variously colored. @ 

L. latifolius, Evertastinc Pea. Smooth, climbing high ; stems broadly 
winged ; leaflets oval, with parallel veins very conspicuous beneath; flowers 
wae in a long-peduncled raceme, pink-purple, also a white variety, scent- 
ess. 2 

% %* Native species: stems wingless or merely margined : leaflets 2-8 pairs. Y 
L. maritimus, Beacu Pea. Seashore of New England especially N., 

and along the Great Lakes: about 1° high, leafy, smooth, with stipules nearly 
as large as the 8 - 16 oval crowded leaflets, and the peduncle bearing 6 - 10 rather 
large purple flowers. 

L. venosus. Shady banks W. & S.: climbing, with 10-17 more scattered 
ovate or oblong leaflets, often downy beneath, small and slender stipules, and 
peduncles bearing many purple flowers. 

L. ochroleticus. Willsides and banks N. & W.: slender stems 1°-3° 
high; the leaflets 6-8, glaucous, thin, ovate or oval, larger than the leafy 
stipules ; peduncles bearing several rather small yellowish-white flowers. 

. palustris. Swamps and wet grounds N. & W.: low, 1°-2° high, 
with margined or slightly winged stems, small lanceolate stipules, 4 — 8 leaflets 
sages from linear to oblong, and peduncles bearing 3 - 5 rather small purple 
owers. 
Var. myrtifolius, common W. & S., usually appears very distinct, climb- 

ing 2°- 4° high, with oblong or oval leaflets, larger and more leaf-like upper 
stipules, and paler flowers. 

42. VICIA, VETCH, TARE. (The old Latin name of the genus.) 
§ 1. Flowers several or many on a slender peduncle, in spring or summer: pod 

several-seeded : wild species in low ground, 1°- 4° high. 2 

* Peduncle 4 - 8-flowered : plant smooth. 

V. Americana. Common N. & W.; with 10-14 oblong and very blunt 
veiny leaflets, and purplish flowers over 3! long. 

- acutifolia. Near the coast S.; with about 4 linear or oblong leaflets, 
and small blue or purplish flowers. 
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# % Peduncle bearing very many small soon reflexed flowers. 

V. Caroliniana. Smoothish; with 8-24 oblong blunt leaflets, and small 
white or eps flowers rather loose or scattered in the slender raceme. 
V. Cracea. Only N..& W., rather downy; with 20-24 lance-oblong 

mucronate-pointed leaflets, and a dense spike of blue flowers (nearly 3/ long) 
turning purple. 

§ 2. Flowers 1-5 on a slender peduncle, in summer or spring, very small : leaf: 
lets oblong-linear, 4-8 pairs: pod oblong, only 2-4-seeded: slender and 
delicate European plants, run wild in ‘fields ond waste places. @ 

V. tetraspérma. Leaflets blunt; corolla whitish; pod 4-seeded, smooth. 
V. hirstita. Leaflets truncate; corolla bluish ; pod 2-seeded, hairy. 

§ 3. Flowers single or few and sessile or short-peduncled in the axil of the leaves, 
pretty large: pod several-seeded : stem simple, low, not climbing. @ 

V. sativa, Common Vetcu or Tare. Sometimes cult. for fodder, from 
the Old World, run wild in some fields : somewhat hairy, with 10 - 14 leaflets 
varying from oblong or obovate to linear, and notched and mucronate at the 
apex ; flowers mostly in pairs and sessile, violet-purple ; seeds tumid. 
V. Faba, Bean of England, Winpsor or Horsz-Bzan. Cult. from the 

Old World for the edible beans (which are not much fancied in this country, 
where we have better) : smooth, with stout erect stem 1°-2° high, crowded 
leaves of 2-6 oblong leaflets (14/- 3! long), a mere rudiment of a tendril, and 
axillary clusters of white flowers having a black spot on each wing ; pod thick 
and fleshy, 2'— 3! long ; seeds oval, flattened, large. 

43. LENS, LENTIL. (Classical Latin name. The shape of the seed gave 
the name to the glass lens for magnifying.) @ 

L. esculénta, Common Lentz, of Europe, cult. for fodder and for the 
seeds, but rarely with us: slender plant, barely 1° high, resembling a Vetch, 
with several pairs of oblong leaflets (+ long), 2 or 3 small white or purplish 

flowers on a slender peduncle, and a small broad pod, containing 2 orbicular 
sharp-edged (lens-shaped) seeds, which are generally yellowish or brownish, 
a sorry substitute for beans, but good for soup. 

44. CICER, CHICK-PEA. (An old Latin name for the Vetch.) @ 

C. arietinum, Common C., of the Old World, called Corree-Pra at the 

West, there cult. for its seeds, which are used for coffee: their shape gave the 

specific name, being likened to the head of a sheep: plant 9'— 20' high, covered 

with soft glandular acid hairs ; leaves of 8-12 wedge-obovate serrate leaflets ; 

peduncle bearing one small whitish flower, succeeded by the turgid small pod. 

45. CHORIZEMA. (A fanciful name of Greek derivation.) 2/ 

C. ilicifolia, Hotty-tnavep C. Greenhouse-plant from Australia, bushy, 

with lance-oblong leaves cut into strong spiny teeth or lobes, and racemes of 

small copper-colored flowers, the wings redder. 

46. BAPTISIA, FALSE INDIGO. (From Greek word meaning to dye, 

these plants yielding a poor sort of indigo.) Foliage of most species turning 

blackish in drying: nearly all grow in sandy or gravelly dry soil: fl. spring 

and early summer. 2/ 
* Flowers yellow. 

B. perfoliata. Low and spreading, smooth and glaucous, with simple 

yound-ovate leaves surrounding the stem (perfoliate, probably answering to 

united stipules), and single small flowers in their axils; pod small and globular. 

Carolina and Georgia. 
B. tinctoria, Common or Wi1p Fatss-Inpico. Pale or glaucous, 

smooth, bushy, 2° high, with 3 small wedge-obovate leaflets, hardly any com- 

mon petiole, minute deciduous stipules, few-flowered racemes terminating the 

branches, and small globular pods. 
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B. lanceolata. Downy when young, spreading, with 3 thickish piunt leaf 
lets varying from lanceolate to obovate, a very short common petiole, small de- 
ciduous stipules, and rather large flowers solitary in the axils and in short ter- 
minal racemes, the pod globular and slender-pointed. Common 8. & 8. W. 

B. villosa. Minutely downy, with stout stems 2° high, 3 spatulate-oblong 
or wedge-obovate leaflets, becoming smooth above, a very short common petiole, 
stipules more or less persistent, and many-flowered racemes of large flowers 
on slender pedicels; the pod minutely downy, oblong, taper-pointed. From 
Carolina S. W. 

« * Flowers white, in the first cream-color : leaves all of 3 leaflets varying from 
wedge-obovate to oblanceolate, and flowers in long racemes terminating the 
branches. 

B. leucophéa. Low and spreading, 1° high, soft-hairy, with. persistent 
large and leaf-like bracts and stipules, reclined one-sided racemes of cream- 

colored large (1/ long) flowers on slender pedicels, and hoary ovate pods. Open 
woods, chiefly W. 

B. alba. Smooth, 2°-3° high, with slender widely spreading branches, 
slender petioles, minute deciduous stipules and bracts, loose erect or spreading 
long-peduncled racemes of small flowers (4/- 4! long), and cylindrical pods. 
From Virginia S. ‘ 

B. leucantha. Smooth and glaucous, stout, 3°- 5° high, with spreading 
branches, rather short petioles, the lanceolate stipules and bracts deciduous, 
erect long racemes of large (1/ long) flowers, and oval-oblong pods 2! long, 
a - a stalk fully twice the length of the calyx. Alluvial soil, from Ohio 

.&S. 

* * * Flowers Ulue: leaves of 3 leaflets as in the foregoing. 

B. australis. Smooth and stout, pale, erect, 2°-5° high, with oblong- 
wedge-shaped leaflets, lanceolate and rather persistent stipules as long as the 
short petiole, erect racemes of pretty large teenie 1’ long) flowers on short 
pedicels, and oval-oblong pods 2’~3! long, on a stalk of the length of the 
calyx. 

47. THERMOPSIS. (From Greek words meaning that the plants resem. 
ble the Lupine.) Flowers yellow. 

T. mollis. Wild in open woods from N. Carolina S.: downy, 1°- 2° high, 
with spreading branches, 3 obovate-oblong leaflets, oblong-ovate leafy stipules, 
some of them as long as the short petioles, and long narrow-linear spreading 
es short-stalked in the calyx: fl. spring. (There are two other species in the 
outhern Alleghanies.) 
T. fabacea, which is erect with oval leaflets and upright pods, is sparingly 

cult. from Siberia, and wild in N. W. America. 

48. CLADRASTIS, YELLOW-WOOD. (Meaning of name obscure, 
perhaps from Greek for brittle branches.) 

C. tinctoria (also named Vircfiia vurea), native of rich woods from 
E. Kentucky S., planted for ornament, one of the very handsomest and neatest 
of ornamental trees ; with light yellow wood, a close bark like that of Beech, 
leaves of 7—11 parallel-veined oval or ovate leaflets (3'—4’ long and smooth, as 
is the whole plant), and ample hanging panicles (1° or more long) of pretty, 
delicately fragrant, cream-white flowers, terminating the branchlets of the season, 
in May or June. 

49. SOPHORA. (An Arabic name altered.) There is a wild herbaceous 
species beyond the Mississippi, a low shrubby one on the coast of Florida, 
and a tree in Arkansas and Texas which in its fleshy jointed pod and in ap- 
pearance much resembles the following : — 

8. Japonica, Japan S. Planted for ornament, hardy to New England; 
tree 20°- 50° high, with greenish bark, 11—13 oval or oblong acute smooth 
leaflets, and loose panicles of cream-white flowers, terminating the branches at 
the end of summer, the fruit a string of fleshy 1-seeded joints. 
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50. CERCIS, RED-BUD, JUDAS-TREE. (Ancient name of the ori- 
ental species: the English name from the old notion that this was the tree 
whereon Judas hanged himself.) 
C. Canadénsis, American Rep-nup. Wild from New York S. (but 

probably not in Canada as the name implies) : a small, handsome tree, orna- 
mental in spring, when the naked branches are covered with the small but very 
numerous flowers, of the color of peach-blossoms or redder ; the rounded leaves 
are somewhat pointed, and the pods scarcely stalked in the calyx. 

C. Siliquastrum, Evropean R. or Jupas-TRer. Barely hardy N., 
except as a shrub; has larger flowers, pod raised out of the calyx on a short 
stalk, and almost kidney-shaped leaves. A seeming variety of this inhabits 
Texas and California. 

51. CASSIA, SENNA. (Ancient name, of obscure meaning.) The follow- 
ing all wild species, the first sometimes cult. in country gardens, and the 
leaves used in place of true, oriental Senna. Fl. summer, in all ours yellow. 

§ 1. Smooth herbs, in rich or alluvial soil, with rather large leaflets, deciduous 
stipules, flowers in short axillary racemes or crowded in a panicle, and the 
10 stamens unequal, some of the upper anthers imperfect. 

C. Marilandica, Witp Senna. The only common sort at the north, 
3°—4° high, with 6-9 pairs of narrow-oblong blunt and mucronate leaflets, 
a club-shaped gland on the common petiole near the base, bright yellow petals 
often turning whitish when old, blackish anthers, and linear flat (at first hairy) 
pods. 
, C. occidentalis, Western S. or Styptic-WEEp. Common §., nat. 
from South America: 1°~5° high, with 4-6 pairs of lance-ovate acute leaf. 
lets, a globular gland on the base of the petiole, and narrow linear smooth pods 
5’ long. @ 
Cc. “Obtusifolia. From Illinois and Virginia 8. ; with 2 or 3 pairs of ob- 

ovate leaflets, a pointed gland between the lowest, the pale flowers in pairs, and 
slender curved pods 6'- 10! long. @ 

§ 2. Low and spreading, smooth or roughish hairy herbs, in sandy or dry barren 
soil, ae persistent striate stipules, and 10 — 20 pairs of small linear-oblong 
oblique or unequal-sided leaflets, which are hat itive, closing when 
roughly brushed ; a cup-shaped gland below the lowest pair: flowers clus- 
tered in the axils. 

C. Chameecrista, Larce-ru. SensiTIve or ParrripcEe Pea. Flowers 
pretty large, showy, on slender pedicels, with the petals often purple-spotted at 
base, a slender style, and 10 unequal stamens, some of the anthers usually yel- 
low and others purple. Like the next most common 8. : : 

C. nictitans, Smaui-ru. S. Flowers small, on very short pedicels, with 
a short style, and 5 nearly equal anthers. 

52. CARSALPINIA. (Named for the early Italian botanist Cesalpinus.) 
One species of tropical America, cult. in some conservatories, is planted out 
in Gulf States, viz. 

C. pulchérrima (also named PornctAna PULCHERRIMA], BARBADOES 
Fiower-Fencr. Small tree, prickly, with twice-pinnate leaves, numerous 
oblong leaflets notched at the end, and open terminal racemes of large and 
showy flowers, the short-clawed broad and jagged-edged petals 1’ long and red- 
dish-orange, and the crimson filaments 3/ long. 

53. GYMNOCLADUS, KENTUCKY COFFEE-TREE. (Name from 
Greek words for naked branch, the branches being very stout, and when the 
leaves have fallen appearing destitute of spray.) 

G. Canadénsis. The only species, a fine ornamental and timber tree, wild 
from W. New York S. and especially W., with rough bark, twice-pinnate leaves 
2° or 8° long, each partial leafstalk bearing 7-13 ovate and stalked leaflets, 
except the lowest pair, which are single leaflets (2'-3' long); the leaflets 
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remarkable for hanging edgewise. Flowers in carly summer ; ripening in late 
autumn, the large and indurated pod 5!- 10! long and 14! - 2! wide; the seeds 
over 4! across. 

54. GLEDITSCHIA, HONEY-LOCUST. (Named for the early Ger. 
man botanist, Gleditsch.) Fl. early summer, inconspicuous, ripening the pods 
late in autumn. Thorns simple or compound; those on the branchlets above 
the axils. Leaves on growing shoots of the season twice pinnate; those in 
clusters on spurs mostly once pinnate. 

G. triacanthos, Tures-rHornep Acacia or Common H. Wild in 
rich soil from Penn. S. & W., also commonly planted for shade, sometimes used 
for hedges: arather tall tree, with light foliage, large often very compound’ 
thorns flattish at the base and tapering, small lance-oblong leaflets, and linear 
flat pods 9/— 20 long, often twisted or curved. A var. 1nERMIs has very few or 
no thorns. 

G. Sinénsis, Curnese H., occasionally planted, has stouter conical thorns, 
and broader oval leaflets. 

G. monospérma, Onz-surpep or Water H. Swamps from Illinois 
8. W.: small tree, with slender thorns, ovate or oblong leaflets, and oval 1-seeded 
pods, containing no pulp. 

55. MIMOSA, SENSITIVE-PLANT. (From Greck word to mimic, i.e. 
the movements imitating an animal faculty.) There are wild shrubby species 
in Texas and farther S. The following are herbs, procumbent or trailing, 
with bristly short pods. 

M. pudica, Common §. Beset with spreading bristly hairs and somewhat 
prickly ; the leaves very sensitive to the touch, of very numerous linear leaflets 
on 2 pairs of branches of the common petiole, crowded on its apex, so as to 
appear digitate; flowers rose-purple, in slender-peduncled heads, in summer. 
Cult. from South America. @ 
M. strigillosa, Witp S. Rough with appressed stiff bristles, not prickly ; 

leaves with 5 or 6 pairs of branches of the common petiole, each bearing 10-14 
pairs of oblong-lincar leaficts ; flowers rose-color; oblong head on very long 
peduncle. Wild on river-banks far S.: fl. summer. 2/ 

56. SCHRANKIA, SENSITIVE-BRIER. (Named for a German bot- 
anist, Schrank.) Two species wild in dry sandy soil, S. & W., spreading on 
the ground, appearing much alike, with leaves closing like the Sensitive- 
Plant, but only under ruder handling: flowers rose-purple, small, in globular 
heads on axillary peduncles, in summer. 

S. uncinata. Stems, petioles, peduncles, and oblong-linear short-pointed 
pods beset with rather stout hooked prickles ; leaflets elliptical, reticulated with 
strong veins underneath. 

8. angustata. Prickles scattered, weaker, and less hooked ; leaflets oblong- 
linear, not reticulated ; pods slender, taper-pointed. 

57. DESMANTHUS. (Greek-made name, meaning that the flowers are 
bound together: they are merely crowded in a head. A few species very far 
S., and the following W. ~ 

D. brachylobus. Prairies from Illinois S. & W.: nearly smooth, 19°-4° 
high, erect, with 6-15 pairs of partial petioles, each bearing 20-30 pairs of 
very small narrow leaflets, one or more glands on the main petiole, small heads 
of whitish flowers, followed by short 2—6-sceded pods ; stamens 5. Y 

58. ALBIZZIA, SILK-FLOWER. (Named for an Italian botanist.) 
A. Julibrissin, S1ux-Frowsnr or Sitx-Trez, from Asia, planted for 

ornament S.: a small tree, with leaves of numerous pairs of partial petioles, 
each bearing about 60 oblong acute leaflets, which appear as if halved, and with 
panicled heads of rather large pale rose-purple flowers, the long and lustrous 
filaments, like silky threads in tufts (giving the popular name), being mainly 
conspicuous ; pod 5! -~ 6! long, oblong-linear, very flat and thin. 
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59. ACACIA. (Ancient Greek and Latin name of Acacia-trees ; one spe- cies yields Gum Arabic.) No native species north of Texas. The following are exotic shrubs or trees, cult. in conservatories N., and o 
¢ 3 ‘ me of 

or run wild far S. ; ¢ ec ace 
§ 1. Leaves twice pinnate, of very numerous small leaflets. 

A. Farnesiana. Native of South America: nat. along the Gulf of Mexi- 
¢o, sometimes cult. : a nearly smooth shrub, with pairs of short prickles along 
the branches, small linear leaticts, small heads, on short peduncles (2 or 3 to- gether) of yellow very sweet-scented flowers, used by the perfumers. The plant 
also yields gum. Pod thick, pulpy or pithy within. 
A. dealbata, of Australia: a fast-growing small tree, not prickly nor 

thorny, pale or whitened with minute obscure down or mealiness 3 With leaves 
of 10 — 25 pairs of partial petioles (a little gland on the main petiole between 
each pair), and very many pairs of closely set and minute linear leaflets ; tlic 
bright yellow flowers in globular heads collected in an ample very open raceme 
or panicle, odorous. 

§ 2. Only the leaves of the seedling twice-pinnate ; the rest simple and entire mostly 
blade-like petioles (called pat za, Lessons, p. 61), standing edgewise 
instead of flatwise, but otherwise imitating rigid simple leaves. Chiefly 
natives of Australia, where they are extremely numerous. 

% Leaves short, and with only a central nerve or midrib, 

+ Linear awl-shaped or almost needle-shaped, prickly-tipped, small, about }' long. 
A. juniperina. Rigid bushy shrub, with the leaves scattered over the 

branches, and flowers in single small round heads. 
A. verticillata. Spreading shrub or low tree, with the leaves crowded 

more or less in whorls of 5 ~ 8 or more, and flowers in cylindrical spikes. 
+ + Obliquely oblong, lanceolate, or broader, not prickly-tipped. 

A. armata. Tall-growing shrub, usually with hairy branches, and with 
conspicuous prickle-like stipules ; half-ovate oblong or incurved-lanceolate leaves 
mostly blunt, with somewhat wavy margins, feather-veined, not over 1’ long ; 
flowers in round heads. 
A. vestita. Tall-growing shrub, soft-downy, with drooping branches, pale 

obliquely wedge-ovate or obovate and curved bristle-pointed leaves, and small 
lobular heads of flowers in racemes. : 
A. cultrifo6rmis. Shrub smooth, mealy-glaucous when young, with tri- 

angular or lance-obovate and curved minutely pointed leaves, of thick and firm 
texture, and globular heads in racemes, forming a leafy terminal panicle. 

# * Leaves 3'-6! or more long, pointless, with 2—5 parallel nerves, or when very 4 
narrow only 1-nerved : flowers in slender loose or interrupted axillary spikes. bpd: 

A. longifolia. Shrub or small tree, smooth, with angular branches, and” 
leaves varying from lance-oblong to linear, greatly varying, 2 ~ 5-nerved, often 
faintly veiny between the nerves. 
A. linearis. Like the preceding, but with leaves (4-10! long) very nar- 

row-linear and with only one obvious nerve. . 

38. ROSACEAH, ROSE FAMILY. 
Plants with alternate stipulate leaves and regular flowers, with 

usually indefinite unconnected stamens inserted on the calyx, one, 
few, or many simple separate pistils (except in the division to which 
the Pear belongs), and single, few, or occasionally numerous seeds ; 
these filled with a straight embryo. Destitute of noxious qualities 
(excepting the bark, leaves, and kernels of some Cherries, and the 
like), and furnishing the most important fruits of temperate climates, 
as well as the queen of flowers. We have three principal great 
divisions. 
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I. ALMOND or PLUM FAMILY: consists of trees or 
shrubs, with ‘simple leaves, stipules free from the petiole (often 
minute or early deciduous, so that there may appear to be none), 
a calyx which is deciduous after flowering, and a single pistil, its 
ovary tipped with a slender style (Lessons, p. 103, fig. 213), con- 
taining a pair of ovules, and becoming a simple drupe or stone fruit. 
(Lessons, p. 120, fig. 375.) 
1. PRUNUS. Calyx with a bell-shaped or urn-shaped tube and 5 spreading lobes. 

Petals 5, and stamens 3-5 times as many, or indefinitely numerous, inserted 
on the throat of the calyx. Flowers white or rose-color. 

II. ROSE FAMILY prover: consists of herbs or shrubs, 
with stipules either free from or united with the base of the petiole, 
calyx persisting below or around the fruit, which is composed of 
sometimes one but commonly several or many distinct pistils. 

§1. Calyx not with a fleshy tube or cup, nor closed over the fruit. 

% Ovaries about 5 (2-12), becoming little pods, several-(2-10-) seeded: calya with 
only 5 or rarely 4 lobes. 

2. SPIRHA. Shrubs or perennial herbs, with stipules sometimes minute or ob- 
solete, sometimes conspicuous, and white or rose-purple flowers. Calyx open 
and short, mostly 5-cleft, not enclosing the pods. Petals equal, commonly 
broad. Stamens 10-50. : 

8. GILLENIA. Herbs, with nearly white flowers and almost sessile leaves of 8 
leaflets. Calyx narrow, oblong, 5-toothed, enclosing the 5 pistils (which at 
first lightly cohere in a mass) and the little pods. Petals rather unequal, 
lance-linear. Stamens 10 - 20, not projecting. 

« * Ovaries few or many, single-ovuled, becoming dry akenes in fruit above the open 
and mostly spreading calyx: stamens numerous. 

+ Pistils few, only 2-8. 

4. KERRIA. Shrub, with long green branches, simple and coarsely-toothed leaves, 
and yellow flowers terminating the branchlets of the season. Calyx with & 
somewhat toothed large lobes. Petals broad. 

5. WALDSTEINIA. Low perennial herbs, with chiefly root-leaves, either lobed 
or compound, and a few yellow flowers on a short scape. Calyx with a top- 
shaped tube and 5 spreading lobes, alternate with which are sometimes 
5 minute teeth or bractlets. Petals obovate. Styles deciduous by a joint. 

+ + Pistils numerous and heaped in a head: calyx (except in one Geum) augmented 
with additional vuter lobes or bractlets a lernating with the 6 proper lobes: 
leaves mostly compound. 

6. GEUM. Perennial herbs. Calyx with a bell-shaped, top-shaped, or hemispher- 
ical tube or cup. Akenes narrow, or tapering to the base, tipped with the 
long persistent style, or the greater portion of it, in the form of a naked or 
hairy tail. Seed erect. Receptacle dry, conical or cylindrical. 

7. POTENTILLA. Herbs, or one species shrubby. Calyx flat or widely open 
Akenes small, on a dry receptacie, from which they at length fall. 

8. FRAGARIA. Perennial low or stemless herbs, with runners; and leaves of 
3 leaflets. Calyx open, flat. Styles short and lateral. Akenes naked, small, 
on the surface of an enlarged pulpy edible receptacle. (Lessons, p. 113, fig. 
360, and p. 118, fig. 368.) 

* * * Ovaries several or many, 2-ovuled, in fruit becoming fleshy or pulpy and 
1-seeded, forming a eae or cluster add the fa or dell op sini &-ole/t 
calyx: stamens numerous: styles short, naked, at length falling off. 

9. DALIBARDA. Very low perennial tufted herb, with simple rounded-heart- 
shaped or kidney-shaped root-leaves and 1-2-flowered scapes. Calyx of 5 
or even 6 unequal sepals. Ovaries 5-10, in fruit merely eshy, becoming 
almost dry and bony. 

10. RUBUS. Perennial ‘herbs or shrubby plants. Ovaries numerous, in fruit 
pulpy (berry-like, or more properly drupe-like, the inner hard part answering to the stone of a cherry or peach on a small scale), corde on the dry or 
fleshy receptacle. (Lessons, p. 118, fig. 389, 870.) 
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§ 2. Calyx with an urn-shaped dry tube, contracted or nearly closed at the mouth, and 
enclosing 1—~4 little pistils which become akenes. ers small: petals none 
except in Agrimonia. 

11. ALCHEMILLA. Low herbs, with palmately lobed or compound leaves, and 
minute greenish flowers in clusters or corymbs. Calyx with 4 inner and 
4 outer or accessory spreading lobes. Petals none. Stamens1~4. Pistils 
1-4, with lateral styles. 

12, AGRIMONIA. Herbs, with interruptedly pinnate leaves, and flowers in slen- 
der terminal spikes or racemes. Calyx with the top-shaped tube beset with 
hooked bristles just below the 5 green lobes, the latter closing together in 
fruit. Petals 5, commonly yellow, broad and spreading. Stamens 6-15. 
Pistils 2: pale terminal. i: 

13. POTERIUM. Herbs, with odd-pinnate Jeaves, and white, purple, or greenish 
flowers (sometimes dicecious) in dense heads or spikes on long erect peduncles. 
Calyx with a short 4-angled closed tube, surmounted by 4 broad and petal- 
like at length deciduous lobes. Petals none. Stamens 4-12 or more, with 
long and slender projecting filaments. Pistils 1-4: the terminal styles tipped 
with a brush-like or tufted stigma. 

§ 8. Calyx with an urn-shaped or globose fleshy tube, contracted at the mouth, enclosing 
the many pistils and akenes. Eisser! large and showy. 

14. ROSA. Shrubby, mostly prickly, with pinnate leaves, of 8-9 or rarely more 
serrate leaflets, stipules united with the base of the petiole, and flowers single 
or in corymbs terminating leafy branches. Calyx with 5 sometimes leafy 
lobes which are often unequal and some of them toothed or pinnately lobed. 
Petals 5, or more in cultivation, broad, inserted along with the many stamens 
at the mouth of the calyx-tube. Pistils numerous, with terminal styles, and 
one-ovuled ovaries, becoming hard or bony akenes, enclosed in the tube 
or cup of the calyx, which in fruit becomes pulpy and imitates a berry or 
pome. (Lessons, p. 118, fig. 361.) 

IJ. PEAR FAMILY: consists of shrubs or trees, with stip- 
ales free from the petiole (often minute or early deciduous) ; the 
thick-walled calyx-tube becoming fleshy or pulpy and consolidated 
with the 2—5 ovaries to form a compound pistil and the kind of 
fruit called a pome. (Lessons, p. 119, fig. 374.) Lobes of the calyx 
and petals 5. Stamens numerous, or rarely only 10 — 15. 

« Fruit drupe-like ; the seeds solitary in a hard stone or stones. 

15. CRATZGUS. Trees or shrubs, mostly with thorny branches and flowers in 
corymbs or cymes, or sometimes solitary, terminating the branchlets; the 
leaves lobed or serrate. Styles 2-5 (vr rarely 1): ovary of as many 2-ovuled 
cells. Fruit with a stone of 2-5 (rarely single) 1-seeded cells or carpels, 
more or less cohering with each other. 

16. COTONEASTER. Shrubs (exotic), usually low, with the small coriaceous 
leaves entire and whitish-downy underneath, small clustered flowers, and the 
calyx white-woolly outside. Styles 2-5. Fruit small, the pulpy calyx-tube 
containing 2-5 little seed-like hard stones. 

' 4 « Fruit with thin and cartilaginous or papery 2-several-seeded carpels in the pome. 

+ Leaves persistent. 

17. PHOTINIA. Trees or shrubs (exotic), not thorny, with ample evergreen 
leaves. Flowers corymbed. Styles 2-5, dilated at the apex. Fruit berry- 
like, the 2-5 partitions thin, or vanishing. 

+ + Leaves deciduous. 

18. AMELANCHIER. Trees or shrubs, not thorny, with simple leaves, racemed 
flowers, and narrow white petals. Styles 6, united below. Ovary of 5 two- 
ovuled cells, but each cell soon divided more or less by a projection or growth 
from its back, making the berry-like fruit 10-celled. . ’ 

19. PYRUS. Trees or shrubs, sometimes rather thorny, with various foliage, and 
flowers in cymes, corymbs, or rarely solitary. Styles 2-5. Ovary of 2-6 
two-ovuled (or in cultivated species several-ovuled) cells, which are thin and 
apery or cartilaginous in fruit in the fleshy or pulpy calyx-tube. 

20. cYDONIA. Trees or shrubs, with entire or merely serrate leaves, and rather 
large flowers, which resemble those of Pyrus, as does the fruit, only the 5 cells 
are many-ovuled and many-seeded. 
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1. PRUNUS, PLUM, &c. (The ancient Latin name of the Plum.) As 
now received, this genus comprises all the following groups, which it has 
been found impracticable to keep up as botanical genera. Foliage and the 
stone and kernel of the fruit usually with the flavor of prussic acid, especially 
in the Peach and Cherries. 

§1. Atmonp and Pracu. Flowers almost sessile, from separate scaly buds, 
in spring, before the leaves, the latter folded together lengthwise ee 
in the bud : fruit velvety, large: the stone with wrinkles and holes. 

P. (Amygdalus) nana, Dwarr or Frowrrine Atmonp. Cult. for 
ornament, from Asia; a low shrub, with abundant and handsome rose-colored 
(or by variation white) usually full-double flowers, earlier than the long and 
narrow smooth leaves ; calyx-tube short-cylindrical ; fruit dry when ripe, with 
the outer part separating as a husk from the brittle stone, as in the edible 
Almond. 

P. (A.) Pérsica, Peacu. Cult. from Asia for the fruit, also a double-f.. 
variety, for ornament; small tree, with purplish-rose-colored flowers, bell-shaped 
calyx-tube, lanceolate leaves, and globular fruit ripening a thick pulp, either 
clinging to or separable from the rough-wrinkled porous stone. Unknown ina 
wild state, probably derived from the Common Atmonp, P. (A.) communis. 
— Var. levis, the Nectarine, is a state with a smooth-skinned fruit. 

§2. Apricot. Flowers short-pedicelled or almost sessile, from separate scaly 
buds, in early spring, before the leaves, which are rolled up (convolute) in 
the bud: drupe velvety, but with a smooth stone having grooved margins, one 
of them sharp-edyed. 

P. Armeniaca, Arricor. Cult. from Armenia; a low smooth tree, 
with ovate and mostly rather heart-shaped leaves, white or slightly rosy flowers 
solitary or in pairs, and early-ripening fruit, of character intermediate between 
peach and plum. 

§ 3. Puum and Currry. Flowers pedicelled and almost always white: drupe 
smooth, its stone smooth or somewhat rugged. 

* Prums. Flowers from separate lateral buds, in spring, preceding or coetaneous 
with the leaves ; the latter rolled up, or in most of our native species folded 
together, in the bud: drupe generally with a whitish bloom and a flut or 
Jlattish stone. 

+ Exotic (European or Asiatic) species. 

P. doméstica, Garpen Pium, of many varieties: tree with spreading 
thornless branches, and oblong or lance-ovate leaves ; the fruit very various in 
size and shape, with a flat or flattish and roughish stone. Doubtless (at least 
in part) a long-cultivated derivative of 

. insititia, BuLLacr Pium, introduced in some places near the seaboard, 
has been used as a stock for grafting, &c., is a little thorny, the pedicels and 
lower face of the leaves downy, the fruit round and black. 

P. spinosa, Sioxz, or Brack Tuorn. Cult. or nat. in old gardens or 
waste places : a low tree, with spreading thorny branches ; the obovate-oblong 
or lance-oblong leaves and pedicels soon glabrous ; fruit small, globular, purple- 
black, with a turgid stone and a greenish astringent pulp. Probably this is the 
original of the Bullace. 

+ + Native species of the country, but two of them have been planted for the fruit. 
They are manifestly Plums rather than Cherries, although the last is am- 
biguous as to the fruit, only the Beach Plum has an obvious bloom on the 
Sruit, and all have the leaves folded m the bud. 

P. maritima, Beacu Puum. Sea-beaches and sandy soil near the coast: 
a scarcely thorny shrub, 2°—5° high, with the ovate or oval finely serrate leaves 
soft-downy underneath, short and downy pedicels, and globular purple or crim- 
son fruit with a bloom (}'~ 1! long), rather pleasant-tasted, sometimes used for 
preserving. 

P. Americana, Witp Ren and Yetuow Pium. Along streams through 
the country; occasionally planted; a tall shrub or small tree, often thorny, 
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with the oval or obovate and pointed leaves thin, very veiny, coarsely or doubly 
serrate, smooth when old; the globular or oval fruit (}/~! in diameter) yellow 
with some red, orange, or crimson, with a pleasant juice but a tough acerb skin, 
the stone sharp-edged or margined. 

P. Chicasa, Cuickasaw Pium. Planted or run wild from Penn. 8. & 
W., native S. W., 6°-12° high, somewhat thorny, with long and narrow 
almost lanceolate acute leaves, edged with very fine teeth, a globular red fruit 
(3! — g' in diameter) of pleasant flavor, thin-skinned, and containing a margin- 
less almost globular stone. - 

* * Cuprniss of the Garden-Cherry sort, i. e. with flowers in sessile umbels from 
separate lateral buds, in spring, with or rather preceding the leaves, which 
are folded together lengthwise in the bud. 

P. Cérasus, Garpen Rep Cuerry. Cult. from Eu.; a tree 10°-30° 
high, with slender spreading branches, obovate and Jance-ovate serrate leaves, 
rather large flowers on shortish pedicels and somewhat preceding the leaves, 
and an acid red globose fruit. The Moretto Cuerry is a variety with dark 
purple more astringent fruit. Probably derived from, or now sometimes mixed 
with the next. 

P. avium, Brrp Cuerry of Eu., Encuiso Cuzrry. Cult. from E.;. 
making a larger tree than the preceding, with ascending branches, softer and 
coarsely or doubly toothed more‘pointed leaves, usually pubescent beneath, the 
flowers developed at the same time with the leaves, and the round-ovoid or 
somewhat heart-shaped fruit sweet or bitterish-sweet (not acid), of various 
colors. Double-flowered varieties are cult. for ornament. 

P. Pennsylvanica, Witv Rep Cuerry. Rocky woods N. Small 
tree, with light red-brown bark, oblong-lanceolate and pointed leaves smooth 
and green both sides, their margins finely and sharply serrate, small flowers on 
long pedicels, and light red sour fruit not larger than peas. 

P. ptmila, Dwarr Currry. Rocks or sandy banks N. Shrub spread- 
ing or forming broad tufts on the ground, seldom rising 2°; leaves spatulate- 
lanceolate, pale beneath, toothed only towards the apex; flowers 2-4 together; 
fruit ovoid, dark red, with stone as large as a pea. 

* * * CHERRIES of small size, with flowers in racemes, 

+ In late spring or early summer, terminating leafy shoots of the season. 

P. serétina, Witp Brack Cuerry. Tree or shrub, westward becoming 
a good-sized forest tree, with bitter aromatic bark, close-grained reddish wood 
valued by the cabinet-maker ; the oblong or lance-oblong smooth leaves of thick- 
ish or firm texture, usually taper-pointed, serrate with incurved short callous 
teeth; flowers in long racemes, considerably later than the next; purplish- 
black bitterish vinous fruit ripening in autumn. ; 

P. Virginiana, Cuoxe Cuerry. Tall shrub or small tree, with gray- 
ish bark, oval-oblong or obovate and abruptly pointed thin leaves very sharply 
serrate with slender projecting teeth ; flowers in shorter and closer racemes, in 
spring; the fruit ripe in summer, red turning dark crimson, astringent, but 
eatable when fully ripe, the stone smooth. ? 

P. Padus, Smatt Birv-Cuzrry of Eu., is occasionally planted ; resem- 
bles the last, has longer and looser often drooping racemes, and a roughened 
stone. 

+ + Erect racemes in early spring, from the axils of evergreen leaves. 

P. Caroliniana, Carorrna Lavret-CueErry, also called Mock OrancE 
at the South, probably from the coriaceous smooth and glossy leaves, which 
are lance-ovate or oblong, entire or with a few sharp and appressed teeth, 
longer than the racemes, the calyx as well as petals white; small fruit black 
and bitter, becoming dry. Ornamental small tree; the leaves said to be poison- 
ous to cattle. rane 

P, Lauro-Cérasus, Lavret-Currry of Europe, from Asia Minor, and 
P. Lusitanica, Porrvcat L., from Portugal and the Azores, beautiful 

evergreen shrubs or small trees, used for hedges and screens in England, are 
net tery N., but would stand south of Penn. Their Jeaves and kernels are 
songly imbued with the prussic-acid or bitter-almond flavor. 
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2. SPIRAIA, MEADOW-SWEET, &c. (Greek name of somé shrub, or 
the flowering branches of which garlands were made.) All hardy shrubs or 
perennial herbs : fl. late spring and summer. } 

§ 1. Shrubs, with simple leaves. 

% Native species : but the last common in gardens, the first occasionally planted. 

S. opulifdlia, Nive-Banx ; so-called from the loose bark, separating in 
_ thin annual layers from the stems: a tall shrub, with long recurving branches, 
the roundish and mostly heart-shaped leaves partly 3-lobed and cut-toothed, 
white flowers (of no beauty) in umbel-like corymbs, the pods large for this 
genus, bladdery, and commonly turning purplish. Wild on rocky banks, from 
New York W. & S. . 

S. corymbosa. From S. Penn. S., not common: shrub 1°-2° high, 
smooth, with oval leaves cut-toothed towards the apex, and white flowers in a 
flat compound corymb. ’ 

S. tomentosa, Harpnacn or Sreeriesusa. Common &. in low 
grounds; 2°-3° high, hoary-downy, except the upper face of the ovate or 
oblong serrate small leaves, the rose-purple or white flowers crowded in a very 
dense terminal panicle ; pistils downy. : 

8. salicifolia, Common Mzapow-Sweet. Common in wet grounds, 
also in old gardens: shrub 2° - 3° high, bushy, smooth, with wedge-lanceolate 
or oblong leaves simply or doubly serrate, and white or barely flesh-colored 
flowers in a crowded panicle. 

* * Cultivated for ornament, exotic or W. North American. 
+ Flowers in close. or spike-like clusters collected in a close and narrow or spike~ 

like terminal panicle, pink-purple. 4 
S. Douglasii, Doucias’s Mrapow-Sweet. Cult. from Oregon and 

California : resembles our wild Hardhack (S. tomentosa), but has longer usu- 
ally lance-oblong and very blunt leaves rather whiter beneath, and deeper pink 
flowers with smooth pistils. 

+ + Flowers in compound corymbs or broad panicles. 

S. calldsa (also named §. Forrtye1), from Japan: shrub 3°- 6° high, 
smoothish, with lance-oblong and taper-pointed unequally and very sharply 

_Serrate leaves, branches terminated by clustered dense corymbs or cymes of deep 
pink flowers, 10 glands at the mouth of the calyx, the pistils smooth. 

S. arizfolia. Tall shrub from Oregon, with slender branches, terminated 
by a very large and light or drooping decompound panicle of small yellowish- 
white flowers; the leaves roundish-ovate, very obtuse, thin, cut on each side 
into 4 or 5 blunt and toothed lobes, sometimes almost pinnatifid, soft downy, at 
least beneath. 

+ + + Flowers in ape often umbel-like corymbs terminating leafy shoots of the 
season: natives of Europe and Asia: petals white except the first species. 

S. bélla, from Nepal: a low shrub, with ovate acute and merely sharply 
serrate leaves whitish-downy beneath, the simple corymbs sometimes clustered, 
and rose-pink flowers. 

S. chameedrifolia, from E. Europe and Siberia; a spreading low bush, 
smooth, with ovate or oblong usually fiant and cut-toothed leaves, at least 
towards the summit, and rather small flowers in simple corymbs. 

8S. trilobata, from Siberia; a spreading smooth bush, with rounded cre- 
nately cut and 3-lobed leaves and vatlier showy flowers. 

S. lanceolata, or ResvesrAna, from China, has oblong, lance-oblong, or 
some three-cleft serrate-toothed leaves, and showy flowers. 

S. hypericifolia, Iranian May, or Sr. Perer’s Wreata. Shrub 
8°—6° high, smooth or smoothish, with long recurved branches, and very small 
wedge-oblong leaves, a little crenate or lobed at the end; flowers small; white, 
mm small sessile umbels. 

+ + + + Flowers in simple sessile umbels along the slender branches of the pre- 
ceding year, subtended only by greenish bud-scales or imperfect leaves, rather 
earlier than the proper leaves, in spring. 
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8. prone from Japan: slender shrub, with small ovate finely and 
sharply serrate leaves, smooth above, often minutely downy beneath ; the form 
cultivated has full-double pure white blossoms, 4! in diameter, produced in great 
abundance. 

§ 2. Shrubby, with pinnate leaves. 
8. sorbifdlia. Cult. from Siberia, very hardy, 3° - 4° high, with leaves 

(as the name denotes) resembling those of the Mountain-Ash, of 17-21 lan- 
ceolate taper-pointed doubly and sharply serrate leaflets, and white flowers in 
an ample terminal panicle, the narrow pods a little cohering. 

§ 3. Herbs, with thrice pinnately-compound leaves, no stipules, and diccious flowers. 

S. Artmcus, GoatssearD. Rich woods from New York S. & W., also 
m some gardens: smooth, 3°-5° high ; with lance-oblong or lance-ovate taper- 
pointed leaflets sharply serrate and cut, and yellowish-white very small flowers 
in great numbers, crowded in slender spikes which are collected in a great com- 
pound panicle ; petals narrow ; pedicels reflexed in fruit. 

§ 4. Herbs, with interruptedly pinnate leaves, conspicuous stipules perfect jowers 
reflexed sepals and petals sometimes 4, and 5 — 12 little 1 - 3-seeded a , 

S. Filipéndula, Drorworr. Cult. from Europe: some of the coarse 
long fibrous roots swollen at the lower end into oblong tubers ; herbage smooth 
and green ; leaves chiefly from or near the ground, with many oval or lanceolate 
leaflets deeply toothed, cut, or pinnately cleft, and gradually diminishing in size 
downwards ; the nearly naked stems 1° - 2° high, bearing a compound terminal 
cyme of white or rosy-tipped flowers, one variety full-double. 

S. Ulmaria, Eneriso Meapow-Sweer. Cult. from Europe; 1°-3° 
high, nearly smooth, except the lower surface of the lyrate and interruptedly 
pinnate leaves which is minutely white-downy ; the yellowish-white small and 
sweet-scented flowers very numerous and crowded in a compound cyme at the 
naked-summit of the stems; little pods twisting spirally. 

S. lobata, Quenn-or-THE-Prairiz. Wild in meadows and prairies W., 
also cult. : smooth and green; the leaves mostly from or near the ground ; the 
end leaflet very large, 7—9-parted, and its lobes cut-toothed ; stems 2° — 5° or 
even 8° high, bearing an ample and panicled compound cyme crowded with the 
handsome peach-blossom-colored flowers. Bruised foliage exhales the odor of 
Sweet Birch. 

8. GILLENIA, INDIAN PHYSIC, AMERICAN IPECAC. (Named 
for a Dr. Gillen or Gillenius.) Fl. summer. 2 

G. trifoliata, Common I. or Bowmay’s-Roor. Rich woods, from New 

York S. & W.; smooth, branching, 2° high, with the 3 ovate-oblong pointed 

leaflets cut-toothed, entire stipules small and slender, and rather pretty white or 

scarcely rosy-tinged flowers loosely panicled on the slender branches. 

G. stipulacea, Larcs-stirutep I. or American Irecac. Open woods, 

W.: has the lanceolate leaflets and leaf-like stipules deeply cut and toothed - 

otherwise like the other. 

4. KERRIA. (Named for Bellenden Ker, a British botanist.) 
K. Japénica, Corcuorus, so-called, of the gardens, from Japan : a fa- 

miliar, smooth, ornamental shrubby plant, 4° - 8° high, with lance-ovate thin 

leaves, and handsome yellow flowers, in summer, usually full-double ; — the 

natural state, with 5 petals and numerous stamens only recently introduced 

and rare. 

5. WALDSTEINIA. (Named for F. von Waldstein, an Austrian bota- 
nist.) 

Ww. fragarioides, Barren StRawBeRRY. Wooded banks, chiefly N. ; 

in aspect and especially in the 3 broadly wedge-shaped leaflets resembles a 

Strawberry-plant (as the specific and the popular names denote), but is smooth- 

ish and yellow-flowered: insummer. 2 
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6. GEUM, AVENS. (From Greek word, meaning to give an agrecable 
flavor; the roots of some species somewhat scented.) Several wild species, 
only the following common : fl. late spring and summer. 

G. rivale, Porpie or Warer Avens. In bogs and low grounds N.: 
thickish rootstock (sometimes used in medicine as an astringent) sending up 
lyrately and interruptedly pinnate leaves, and rather naked several-flowered 
stems (2° high) ; the flowers pretty large, nodding, with purplish-orange and 
broadly obovate or obcordate petals narrowed at the base, never spreading ; in 
fruit the head of akenes erect, stalked in the persistent calyx, the persistent 
styles jointed and bent in the middle, the upper part plumose-hairy. 

G. vérnum, Spring A. Thickets, from Ohio to Illinois and Kentucky : 
slender, 2°-3° high; root-leaves rounded heart-shaped and 3—5-lobed, or some 
of them pinnate and cut; flowers small, with yellow petals about the length of 
the simply 5-lobed calyx ; the head of fruit raised above the calyx on a con- 
spicuous stalk; the styles, &c. smooth, the upper joint falling off. 

G. striztum, Fievp‘A. Moist grounds and fields: a coarse herb, 3°-5° 
high, rather hairy, with root-leaves interruptedly pinnate and the leaflets wedge- 
obovate, those of the stem with 3-5 narrower leaflets; in summer bearing 

panicled flowers with broadly obovate golden-yellow petals exceeding the calyx ; 
stipules large, deeply cut; head of fruit close in the calyx ; the persistent naked 
style hooked at the end after the short upper joint falls ; receptacle downy. 

G. Virginianum, Wuirte A. ‘hickets and border of woods: coarse 
and bristly-hairy herb 1°- 3° high, with root and lower leaves of several pin- 
nate leaficts, the upper 3-parted and cut; the panicled flowers small, with incon- 
spicuous greenish-white petals shorter than the calyx ; head of fruit like the 
last, but its receptacle smooth. 

G. album, Wuire A. Grows in similar places with the preceding, and 
like it, but smooth or soft-pubescent, with root-leaves of 3-5 leaflets, or some 
of them rounded and simple except a few minute leaflets below ; the petals as 
long as the calyx, white or pale greenish-yellow ; receptacle of fruit bristly. 

7. POTENTILLA, CINQUEFOIL, FIVE-FINGER. (Name from 
potens, powerful, from reputed medicinal virtues, but these plants are merely 
mild astringents.) Wild plants of the country, except those of the last 
section, and one yellow one: but the Shrubby Cinquefoil is also planted. 

§ 1. Petals pale yellow, small, not surpassing the calyx. © @ 

P. Norvégica, Norway C. An erect, hairy, weedy plant, 1° - 2° high, 
branching above, with only 3 obovate-oblong and cut-toothed leaflets : fl. sum- 
mer, in fields. 

P. paradéxa. A spreading or procumbent, pubescent, weedy plant, on 
river-banks W., with pinnate leaves of 5-9 obovate-oblong cut-toothed leaflets, 
and akenes with a thick appendage at their base: fl. summer. 

§ 2. Petals whitish or cream-color, broad, surpassing the calyx: akenes smooth. 2 

P. arguta. <A stout, erect, brownish-hairy, coarse plant, 1°-4° high, 
rather clammy above, on rocky hills N. & W., with pinnate leaves of 3-9 oval 
or ovate cut-toothed leaflets soft-downy beneath, and a close terminal cluster of 
rather large flowers, of no beauty, in summer. 

§ 3. Petals bright yellow, larger than the lobes of the calyx. 2 

*& Leaves of 5 digitate leaflets. 
P. récta. Cult. in some old gardens, from Eu.. a coarse, erect, hairy 

plant, 2°-3° high, with sometimes 7 narrowly wedge-oblong leaflets coarsely 
toothed, and rather large cymose flowers. 

P. Canadénsis, Common Wicp C. or Five-rincer. Open dry ground: 
dwarf, silky-hairy, with wedge-obovate leaflets, and axillary 1-flowered pedun- 
cles; flowering from early spring to midsummer, and spreading by runners. 

_ Var. simplex, in moister or richer soil, usually well marked by its greater 
size and greener foliage; the stems 1°-2° long, ascending or spreading from 
a short tuberous rootstock ; leaflets more oblong; flowers produced through the 
summer. 
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P. argéntea, Sirvery C. Dry fields, banks, and roadsides N.: a low, 
spreading or prostrate, much branched, white-woolly weed, with wedge-oblong 
cut-pinnatifid leaflets green above, white with silvery wool beneath, and the 
margins revolute; the small flowers somewhat panicled, all summer. 

% % Leaves pinnate : receptacle and partly the akenes white-hairy. 
P. Anserina, Strver-WeEp. Wet banks and shores, N. & W.: leaves 

all from the root or in tufts on the long slender runners, green above, silvery 
with silky down beneath, of 9-19 oblong cut-toothed principal leaflets and 
some pairs of minute ones intermixed; stipules conspicuous and many-cleft ; 
flowers solitary on long scape-like peduncles, all summer. 

P. fruticdsa, Surussy C. Wet grounds N.: 2°~4° high, woody, silky, 
very much branched, with 5 or 7 crowded oblong-lanccolate entire ‘leaflets, 
scalc-like stipules, and loose clusters of rather showy flowers, all summer. 

§ 4. Petals white: akenes and receptacle hairy : leaflets only 8, digitate. 2 

P. tridentata, Turet-rootuep C. Coast of N. England N. and on 
mountains ; 4'—6' high, tufted, spreading, with 3 thickish nearly smooth leaflets 
coarsely 3-toothed at the esd, and several flowers in a cyme, in early summer. 

§ 5. Petals pure, rose-color, or crimson: akenes smooth. 

% Wad in wet and cotd bogs N.: petals narrow, shorter than the calyz. 

P. palustris, Marsu Five-rincer. Stems ascending from an almost 
woody ereeping base; leaves pinnate, of 5-7 lance-oblong serrate and crowded 
leaflets, whitish beneath ; flowers in a small cyme, the calyx nearly. 1’ broad, 
the inside as well as the petals dull dark purple ; receptacle becoming large and 
spongy : fl. all summer. ; 

* * From Himalaya, cult. for ornament : petals broad and large, obcordate. 

P. Nepalénsis, Nerar C. Leaflets 3 in the upper, 5 in the lowest leaves, 
digitate, hairy but green both sides, wedge-oblong, coarsely toothed ; flowers 
rose-red, all summer. P. Hopwoop1Ana, with flesh-colored flowers, is a gar- 
den hybrid of this and P. recta. 

P. atrosanguinea, Darx Nerat C., is soft silky-hairy, with 3 leaflets 
to all the leaves, and much darker-colored flowers than in the preceding, brown- 
purple or crimson. 

8. FRAGARIA, STRAWBERRY. (Name from fraga, the old Latin 
name of the strawberry.) 

§ 1. True Srrawgerries. Petals white: receptacle of the fruit high-flavored : 
scapes severul-flowered : runners naked. I'l. in spring and early summer, 
those of all but the first species inclined more or less to be diwcious. In 
cultivation the species are considerably mixed by crossing. 

F. vésca, Common S. of Europe, yields the Atpinp, Perpetua, &c., 
lentifully native N.; is mostly slender, with thin dull leaflets strongly marked 
iy the veins, calyx remaining open or reflexed after flowering, small ovoid- 
conical or elongated fruit high-scented, and the akenes superficial. 

F. elatior, Haursois 8., of Europe, sometimes cult. ; is taller and quite 
dioecious, with the calyx strongly reflexed away from the fruit, which is dull 
reddish and musky-scented. 

F. Virginians, Vireintan Wixp &., original of the American Scar- 
ter, &c.; has leaflets of firm texture, their smooth and often shining upper 
surface with sunken veins, calyx becoming erect after flowering and closing 
over the hairy receptacle when unfructified ; fruit with a narrow neck, mostly 
globular, its surface with deep pits in which the akenes are sunken. 

Var. Illinoénsis, perhaps a distinct species, is coarser and larger, grows in 
richer soil, from W. New York W. & &., the hairs of the scape, &c. shaggy, is 
the supposed original of Hovny’s Srepiine, Boston Ping, &e. | 

F. Chilénsis, native of Pacific coast from Oregon 8. ; its varieties and 
crosses with the foregoing have given rise to the Pinr-arpie S. and the like: 
a large and robust species, with very firm and thick leaflets soft-silky beneath or 
on both faces, and a hairy receptacle, the large rose-colored fruit erect in the 
pure state (instead of hanging), ripening late. 
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§ 2. Petals yellow: receptacle tasteless : runners bearing leaves and 1-flowered 
peduncles: calyx with 5 external pieces very large, leaf-like, and 3-lobed. 

¥F. Indica, Invian S8., of Upper India, &.: cult., running wild 8. E., 
rather handsome both in flower and (red) fruit, which are produced all summer 
and autumn. 

9. DALIBARDA. (Named for Dalibard, an early botanist of Paris.) 2 
D. repens, of wooded slopes N., is a low, stemless, tufted, downy little 

lant, spreading more or less by subterranean runners, with the aspect of a 
iolet, the scapes bearing one or two delicate white flowers, in summer. 

10. RUBUS, BRAMBLE, &c. (The Roman name, connected with ruber, 
red.) 2 . 

§ 1. Frowerine RasrBerriss, with simple leaves and broad flattish pane the 
very small and numerous reddish or amber-colored grains at length separat- 
ing from the persistent receptacle. 

R. odoratus, Purrte F. Dells, &c., N.: shrubby, 8°-5° high, clammy. 
bristly and odorous, not prickly ; with ample 3-5-lobed leaves, the lobes pointed 
and the middle one longest, peduncles many-flowered, calyx-lobes with long 
slender tips, and petals purple-rose-color ; the showy flowers 1! - 2! across, pro- 
duced all summer. 

R. Nutkanus, Wuire F. From Upper Michigan to Pacific, and cult. : 
like the other, but less bristly and clammy, with leaves more equally 5-lobed and 
coarsely toothed, and fewer flowers with narrower white petals. 

§ 2. True RasPBerrigs, with 3-5 leaflets, the fruit falling when ripe from 
the then dry narrow receptacle: flowers with small white erect petals, in early 
summer, on leafy shoots of the season which (in all but the first) spring 
Srom prickly more or less woody stems of the preceding year. 

R. triflorus, Dwarr Raspserry. Low woods N.; almost wholly her- 
baceous, slender, trailing, not prickly, with thin smooth leayes, of 3 rhombic- 
ovate acute leaflets, or the side-leaflets parted, making 5, all doubly serrate, 
peduncle bearing 1 ~3 small flowers, and the fruit of few grains. 

R. occidentalis, Brack R. or Tuimpieperry. Borders of fields and 
thickets N., especially where ground has been burned over: glaucous-whitencd, 
the long recurving stems, stalks, &c. armed with hooked prickles, but no bris- 
tles ; leaflets mostly 3, ovate, pointed, white-downy beneath, coarsely doubly 
toothed, the lateral ones stalked ; petals shorter than the sepals: fruit purple. 
black an amber-colored variety), flattish, ripe at midsummer. ; 

R. Idéeus, Garpen R. Cult. from En. for the fruit: tall and nearly 
erect, beset with straight slender prickles or many of them mere bristles ; leaves 
thicker, and fruit firmer and larger than in the next red or yellowish, ripening 
through the summer. 

R. strigosus, Witp Rep R. Common especially N. : 2°- 3° high, the 
upright stems, stalks, &c. beset with copious bristles, and some of them becom- 
ing weak prickles, also glandular ; leaflets oblong-ovate, pointed, cut-serrate, 
white-downy beneath, the lateral ones (either one or two pairs) not stalked ; 
petals as long as the sepals; fruit light-red, tender and watery but high-flav- 
ored, ripening all summer. 

§ 3. Brackperntss, with the pulpy grains of the fruit remaining attached to the 
pulpy receptacle, which at lengeh falls away from the calyx: stems prickly : 
leaves of 3 or pedately 5-7 leaflets : flowers on leafy shoots from stems of 
the preceding year, in spring and carly summer, with white spreading petals. 

* Stems more or less woody: fruit black when ripe, eatable, the blackberries of the 
market, ripening in late summer and autumn. 

R. villosus, Hich Bracxnurry. Everywhere along thickets, fence- 
rows, &c., and several varieties cult.: stems 1°- 6° high, furrowed ; prickles 
strong and hooked ; leaflets 3-5, ovate or lance-ovate, pointed, their lower sur- 
face and stalks hairy and glandular, the middle one long-stalked and sometimes 
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heart-shaped ; flowers racemed, rather large, with short bracts ; fruit oblong 
or cylindrical. . 
R. Canadénsis, Low B. or Dewserry. Rocky and sandy soil : long- 

trailing, slightly prickly, smooth or smoothish, and with 3-7 smaller leaflets 
than in the foregoing, the racemes of flowers with more leaf-like bracts, the fruit 
of fewer grains and ripening earlier. 

R. cuneifdlius, Sayp B. Sandy ground and barrens from N. Ji ersey S.: 
erect, 1°—3° high, with stout hooked prickles; the branchlets and lower surface 
of the 8-5 wedge-obovate thickish leaves whitish-woolly ; peduncles 2- 4- 
flowered. . 
R. trivialis, Sournern Low B. Sandy soil from Virginia S. : trailing 

or creeping, bristly and prickly ; the smooth partly evergreen leaves of 3-5 
ovate-oblong or lance-oblong leaflets ; peduncles 1 — 3-flowered. 

% % Stems scarcely woody but lasting over winter, wholly prostrate: fruit sour. 

R. hispidus, Rurnine Swamp B. Low woods, &. N.: with very long 
and slender running stems, beset with small reflexed prickles, sending up short 
leafy and flowering shoots ; leaves of mostly 3 obovate blunt smooth and shin- 
ing leaflets, of firm and thickish texture, somewhat evergreen ; flowers small and 
few on a leafless peduncle ; fruit of few grains, red or purple. 

§ 4. Frowzrinc BRamBLE: cultivated for the flowers only. 

R. roszefolius, from China, called Brizr Ross. Cult. in greenhouses 
and apartments, has pinnate leaves, and bears a succession of full-double white 
flowers resembling small roses. 

ll. ALCHEMILLA. (Name said to come from the Arabic.) A minute 
annual species, A. ARVENSIS, called ParsteY Pirrr in England, has got 
introduced in Virginia, &c. 

A. vulgaris, Lapy’s Mantz, from Europe, is cult. in some gardens ; 
itis a low herb, not showy, with somewhat downy rounded slightly 7 —9-lobed 
leaves chiefly from the root, on long stalks, and loose corymbs or panicles of 
small light green flowers, through the summer. 2/ 

12. AGRIMONIA, AGRIMONY. (Old name, of obscure meaning.) 
Weedy herbs, in fields and border of woods, producing their small yellow 
flowers through the summer; the fruiting calyx, containing the 2 akenes, 
detached at maturity as a small bur, lightly adhering by the hooked bristles 
to the coats of animals. 2/ 

A. Eupatoria, Common A. Principal leaflets 5-7, oblong-obovate and 
coarsely toothed, with many minute ones intermixed ; petals twice the length 
of the calyx ; stamens 10-15. . ae 

A. parviflora, chiefly S., has smaller flowers, 11 - 19 lanceolate principal 
leaflets, and 10-15 stamens. 

A. incisa, only S., has 7-9 oblong or obovate and smaller principal leaf- 
lets, small flowers, and 5 stamens. 

18. POTERIUM, BURNET. (Old Greek name, of rather obscure appli- 
cation.) 

P. Sanguisérba, Garpen or Sarap B. Common in old gardens, from 
Europe: nearly smooth, growing in tufts; leaves of many small ovate and 
deeply toothed leaflets; stems about 1° high, bearing a few heads of light 
green or purplish moneecious flowers, in summer, the lower flowers with nu- 
merous drooping stamens, several of the uppermost with pistil, the style ending 
in a purple tufted stigma. : 

P. Canadénse, or Saneuisorpa Canapensis, Canapian or Witp B. 
Wet grounds N.: 3°-6° high, nearly smooth, with numerous lance-oblong 
coarsely-toothed leaflets often heart-shaped at base, and cylindrical spikes of 
white perfect flowers, in late summer and autumn ; stamens only 4, their long 
white filaments club-shaped. 
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14, ROSA, ROSE. (The ancient Latin name of the Rose.) 

§ 1. Wiip Roszs of the country: only the first species cultivated. 

x Styles lightly cohering in a column and projecting out of the calyx-cup. 

R. setigera, Prairiz or Crimping Witp Rose. Rich ground, W. & 
S.: also planted, and partly the original of Quenn-or-THE-PrairiE, &c. dou- 
ble roses. Tall-climbing, armed with stout nearly straight prickles, not bristly ; 
leaves with only 3-5 ovate acute leaflets; the corymbed flowers produced 
towards midsummer; stalks and calyx glandular; petals deep rose becoming 
nearly white. 

* * Styles separate, included in the calyx-tube, the stigmas closing tts orifice: 
petals rose-color : stems not disposed to climb. 

R. Carolina, Swamr Rose. Wet grounds: stems 4°-8° high, with 
hooked prickles and no bristles ; leaflets 5-9, smooth, dull above and pale be- 
neath; flowers numerous in the corymb (in summer) ; the calyx and globular 
hip glandular-bristly. 

R. lucida, Dwarr Witp Rose. Dry or moist ground: 1°-2° high, 
with bristly or slender straight prickles, 5-9 oblong or almost lanceolate leaf- 
lets shining above, 1 -3-flowered peduncles, bristly calyx, but the depressed hip 
nearly smooth : fl. all summer. 
R. blanda, Eartry Witp Ross. Rocky banks N.: 1°-3° high, with 

straight weak prickles or none, 5-7 oval or oblong blunt and pale leaflets, 
sometimes hoary beneath, large stipules, 1 — 3-flowered peduncles and the calyx 
smooth and glaucous, the hip globular: fl. spring or early summer. 

§ 2. Brier-Roszs, naturalized from Europe, by roadsides and in thickets, or 
sometimes planted: flowering in summer. 

R. rubiginosa, Swerr-Brier. Tall, disposed to climb, armed with 
strong and hooked and some slender and aw]-shaped prickles, the roundish and 
doubly-serrate small leaflets downy and beset with russet glands beneath, giving 
the aromatic fragrance ; flowers mostly solitary, pink; hip pear-shaped or obo- 
vate, crowned with the calyx-lobes. 

R. micrantha, Saati S. Probably a mere variety of the common Sweet- 
Brier, with uniform hooked prickles, smaller flower, and more oblong or oval 
hip, from which the calyx-lobes fall early. 
R. ecanina, Doc Ross. Roadsides E. Penn. and probably elsewhere: 

resembles Sweet-Brier, but the leaflets smooth or destitute of aromatic glands 
and simply serrate ; flowers 3 or 4 together, pink or nearly white. 

§ 3. Evercreen Rosus, naturalized in the Southern States from China: 
flowering in spring, the flowers not double. 

R. Sinica (or tezvicATa), Cueroxer Rosr. Planted for garden- 
hedges, &c., also run wild S., disposed to climb high, armed with strong hooked 
prickles, very smooth, with bright green and glossy evergreen leaves of mostly 
only 3 leaflets, and single flowers at the end of the branches, with bristly calyx- 
cup and large pure-white petals. 

. bracteata, Bractep Rosz. In hedges far S., not common; has 
downy branches armed with strong hooked prickles, 5-9 roundish leaflets, and 
tingle large white flowers on very short peduncle, the calyx covered by leafy 
racts, 

§4. Exoric Garpen Roses proper, from Europe and Asia. Merely the 
principal types: the greater part of the modern garden roses too much 
mixed by crossing and changed by variation to be subjects of botanical study 

% Styles united in a column which projects out of the calyx-cup. All with long 
rambling shoots, or disposed to climb. 

R. sempérvirens, Evercreen Rose of S., not hardy nor holding its 
leaves N., with coriaceous bright-green oblong leaflets, curved prickles, and 
nearly solitary white flowers, not double. The Ayrsuire Rose is a more 
hardy form of it. 
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R. moschata.. Muscat or Musk Rose; not climbing, with slender 
curved prickles, leaves of 5 or 7 lanceolate and pointed leaflets, a corymb of 
ie flowers with a yellowish base to the petals, very sweet scented, especially 
at evening. 
R. multiflora, Many-rtowerep Ross. A well-known climbing species, 

from Japan and China, hardy in Middle States, with 5 or 7 soft and somewhat 
rugose leaflets, slender scattered prickles, and full corymbs of small flowers, 
white, pale red, or rose-purple, not sweet-scented. The Boursatt Ross, said 
to come from the multiflora, is probably from a cross with some hardy European 
species. 

% & Styles not sensibly projecting nor united. 

+ Tender, tall-climbing, and wholly destitute of prickles. 

R. Banksie, Bayxsia Ross, from China, a slender conservatory species, 
very smooth, with 3-5-lanceolate glossy leaflets, and umbels of. very small 
white or buff and violet-scented flowers. 

++ Tender, armed only with distant hooked prickles, smooth, with leaves of 
mostly 3 (3-5) rather coriaceous and shining leaflets, and awl-shaped or 
narrow stipules. 

R. Indica, Inp1a or Cnina Roszs: includes the Tea, Perrrruar or 
Beneat, Bournon, and Noisettr Ross; and the Beneau Pompons, &c. 
are miniature forms of similar origin. 

+ + + Hardy or mainly so at the north, not climbing, more or less prickly, and 
with leaves of 5 or more leaflets. 

R. Gallica, Frenxcn or Provence, Rep Ross, has slender stems beset 
with both stout curved and slender straight prickles, leaves of 5-7 rather rigid 
doubly and glandular-toothed leaflets more or less downy beneath, erect 1-flow- 
ered peduncles, and pink-red or crimson spreading petals (or variegated with 
white), which have some astringency, and are used for conserve of roses, &c. 

R. centifolia, Hunprep-Leavep or CaBpace Ross, perhaps derived 
from the preceding : has mostly straight prickles, 5-7 oval leaflets with glan- 
dular teeth or edges, peduncle and calyx clammy with odorous glands, the hip 
bristly and glandular, the flowers mostly nodding, large, and full-double, rose- 
purple, or of various shades, rarely white. Pompron Roses are miniature 
yarieties. Moss Roses are abnormal states with the glands and bristles of the 
calyx and peduncle developed into a moss-like substance. Petals used for rose- 
water, essence of roses, &c. . 

R. Damascéna, Damask Rosz, &c. Known from the foregoing by the 
greener bark, larger curved prickles, corymbed flowers oblong in the bud, and 
with the long sepals (some of them pinnatifid or lobed) reflexed during flower- 
ing, the hip oblong and pulpy : petals rose-purple, white, &c.; used in prefer- 
ence for attar-of-roses and rose-water. 
R. alba, Wuirs Ross, is between the preceding and the Dog Rose; leaf- 

lets 5, glaucous and a little downy beneath; prickles straightish and slender ; 
petals pure white. nen 

R. cinnamomea, Cinnamon Ross, of Eu., met with in country gar 
dens, is related to our wild R. blanda, 5° to 8° high, with brownish-red bark, 
and some straightish prickles, pale leaves downy underneath, and small pale-red 
cinnamon-scented (mostly double) flowers, not showy. 

R. spinosissima, Burnet or Scorcu Ross, of Eu. Low, 1° or 20 
high, exceedingly prickly with straight prickles, with 7 to 9 small and roundish 
smooth leaflets, and small early flowers, either single or double, and white, 
pink, and even yellow, the hips cartilaginous. : : 

’ R. Eglantéria, Yerrow Eciantine Rose. Like a Sweet-Brier, but 
lower, 8°-5° high, with scattered straight prickles; leaves deep-green and 
sweet-scented ; flowers deep yellow, orange, or buff, and sometimes variegated 
with red, either single or double. : 

R. sulphtrea, the old YeExiutow Rosse, from the Far East. Tall, with 
scattered prickles, glaucous or pale scentless leaves, and sulphur-yellow (full 
double) fiowers. 
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15. CRATMHIGUS, HAWTHORN, WHITE THORN. (Old Greck 
name.) Small trees or shrubs, with hard wood; flowers white, except in 

some varieties of English Hawthorn, in spring or early summer ; ripening the 

red or reddish fruit mostly in autumn. 

§ 1. Flowers many in the corymb, small, with 5 styles ; fruit not larger than small 
peas, scurlet or coral-red : leaves, §-c., smooth or nearly so. 

C. Pyracantha, Evercrzen Tory. Planted for ornament and spar- 
ingly nat. from S. Penn. 8. (from S. Europe): shrub 4° - 6°, with the shining 

evergreen leaves lance-spatulate and crenulate, only 1’ long, and small clusters 

of flowers terminating short branches. ays . 

C. spathulata. Tall shrub or low tree, from Virginia S., with almost 

evergreen shining spatulate leaves, crenate towards the apex, or on vigorous 

shoots cut-lobed, and with hardly any petiole. 

C. cordata, Wasuincton T. Small tree, from Virg. and Kentucky S., 

and has been planted for hedges; has broadly triangular-ovate or heart-shaped 
thinnish leaves, often 3 —5-cleft or cut and serrate, on slender petiole. 

§ 2. Flowers many in the corymb, middle-sized : fruit coral-red, ovoid, rather small. 

C. arboréscens. River-banks far S.: tree with few stout thorns or none, 
thin oblong serrate leaves acute at both ends, on slender petioles ;_ styles 5. 

C. Oxyacantha, Encuisnh Hawrnory. Planted from Eu. for orna- 

ment and hedges ; tree or shrub with obovate smooth leaves wedge-shaped at 
base, cut-lobed and toothed above; styles 2 or 3, rarely only 1. With single or 
double, white, rose, or pink-red flowers. 

C. apiifolia, Parstey-tzavep T. Common S. Small tree soft-downy 
when young; the leaves smoothish with age, pinnatifid, the 5-7 lobes crowded, 
cut and toothed ; petioles slender ; styles 1-3. 

§ 3. Flowers many in the corymb, large; the Si eon with the bracts and 
stipules often beset with glands: fruit edible, half an inch or more long, its 
cells or stones, and the styles variable in number, 1-5. All tall shrubs or 
low trees, of thickets and rocky banks, or planted. 

C. coccinea, ScarLet-rruITeD T. Smooth, with the leaves thin, round- 
ish-ovate, sharply cut-toothed or lobed, on slender petioles, the coral or scarlet 
fruit much smaller than in the next and hardly catable. 

C. tomentosa, Pear or Brack T. Downy or soft-hairy when young ; 
the leaves thickish, oval, ovate, or obovate, sharply toothed or cut, below ab- 
ruptly narrowed into a margined petiole, the upper surface impressed along the 
main veins or ribs; flowers often 1’ broad, and scarlet or orange fruit from two 
thirds to three fourths of an inch long, pleasant-tasted. Of many varieties: the 
two which differ most from the common one with the well-flavored fruit are : 
Var. puncTATa, with smaller and wedge-obovate leaves irregularly toothed 
towards the summit, and dull red and yellowish fruit, sometimes white-dotted. 
Var. MOLLIS, of the Western States, with rounded soft-downy leaves, not taper- 
ing but sometimes even heart-shaped at base, sharply doubly toothed and cut; 
fruit dull red and less pleasant-tasted. 

C. Crus-galli, Cocxseur T. Smooth; the wedge-obovate or oblanceo- 
late leaves thick and firm, deep-green and glossy, serrate above the middle, ta- 
ering into a very short petiole; thorns very long and sharp; fruit bright red. 
he best species for hedges : has both narrow and broad-leaved varieties. 

§ 4. Flowers solitary, in pairs, or only 3-6 in the corymb ; styles, and cells, 
4-5: leaves mostly pubescent underneath: fruit often eatable, ; 

C. eestivalis, Sumer Haw of S. States. Along pine-barren ponds, 
from S. Car. S. & W.: tree with spatulate or wedge-obovate coriaceous leaves, 
crenate above the middle, no glands, 3-5-flowered peduncles, and large red 
juicy fruit, pleasantly acid, used for tarts, &c.: ripe in summer. 

C. flava, Yertow or Summer Haw. Sandy soil, from Virginia S.: 
small tree, with wedge-obovate leaves downy or smoothish, toothed or cut above 
the middle, the teeth or margins ana snort petiole glandular; the pear-shaped 
or globular fruit yellowish, greenish, or tinged with red. 
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C. parvifolia, SMaLL-LEaAvED or Dwarr Tuorn. Pine-barrens from 
N. Jersey S. : shrub 3° - 6° high, downy, with thick and firm spatulate-obovate 
crenate leaves, these as well as the mostly solitary flowers almost sessile, calyx- 
lobes glandular-toothed and as long as the petals; the large fruit pear-shaped 
or globular, at first hairy, greenish and yellowish. 

16. COTONEASTER. (Cotoneum was 2 Roman name of the Quince. 
Name here alludes to the cottony covering of the shoots, lower face of the 
ae - of these small-leaved and small-flowered, chiefly Old-World 
shrubs. 

C. vulgaris. Planted from Eu. : hardy shrub, 2° - 4° high, much branched, 
with deciduous ovate or rounded leaves hardly 1’ long, glabrous calyx, flesh- 
colored or white flowers in spring, and reddish fruit. And some rarer, evergreen 
species are in choicer ornamental grounds. 

17. PHOTINIA. (From Greek word for shining, alluding to the glossy 
leaves of the genuine species.) Choice greenhouse shrubs or small trees, 
hardy S., with large evergreen leaves. 7 

P. arbutifolia, of California, a smooth shrub, with rigid sharply-toothed 
Jeaves and broad panicle of white flowers, should be hardy 8. of Penn. 

P. serrulata, of Japan and China, is smooth, with longer finely serrulate 
leaves, and copious white flowers. 

P. (or Eriobdtrya) Japonica, the Loquart-Trez, of Japan, with 
almost entire leaves nearly 1° long, the lower surfacé and corymb clothed with 
dense rather rusty wool, has fewer and larger downy yellowish-white flowers, 
and an edible yellow fruit, resembling a small apple, with 1 — 5 large seeds. 

18. AMELANCHIER, JUNE-BERRY, SERVICE-BERRY. (Pop- 
ular name of the European species in Savoy.) Flowering in spring, and pro- 
ducing the berry-like purplish fruit (edible, sweet, sometimes very pleasant- 
flavored) in summer. e have apparently two or three wild species; but 
they run together so that botanists incline to regard them as forms of one. 

A. Can4densis, also called Suapsusn in New England, because it 

blossoms just when shad appear in the rivers. Var. BotryArium is the 

tree, smooth even from the first, or nearly so, with ovate-oblong very sharply 
serrate leaves, long loose racemes, and oblong petals 4 times the length of the 

calyx. Var. opLonciroxta is either tree or shrub, with the oblong leaves and 

branchlets white-cottony when young, and the racemes and petals shorter. 
Var. ALNIFOLIA, chiefly W., is a shrub with roundish blunt leaves toothed only 
towards the summit, and flowers like the preceding. Var. oLIGOcARPA, is a 

shrub of cold bogs N., very smooth, with thin oblong sharply-serrate leaves, and 
only 2-5 flowers in the raceme. 

19. PYRUS, PEAR, APPLE, &c. (Classical name of the Pear-tree.) 
Botanically the genus is made to include a great variety of things, agreeing 

in the cartilaginous, parchment-like, or thin-walled cells that contain the 

seeds. Wood hard and tough. FI. spring. 

§1. Pear. Leaves simple: flowers in a simple ae or cluster : fruit with its 
base tapering down to the stalk. 

P, communis, Common Pear. Cult. from Eu.: a smooth tree, with 
branches inclined to be thorny, ovate leaves, and pure white flowers, the an- 

thers purple. 

§2. Appie. Leaves simple: flowers showy, in a simple cluster or simple umbel . 

fruit sunken (umbilicate) at both ends, especially at the base. 

* Exotic: leaves simply and evenly serrate, ovate or oblong. 

P, Malus, Common Aprie. Cult. from Eu. : tree with buds, lower face 

of the leaves when young, and calyx woolly, flowers white and tinged with 

pink, and large fruit. 

9 
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P. spectabilis, Cainsse Frowerina-A. Cult. from China, for its 
showy bright rose-colored flowers, which are double or semi-double ; the leaves 
&c. smooth, except when very young. 

P. prunifolia, Srperian Cras-A. Cult. for the fruit: smooth or 
nearly so, except the newly developed leaves and the peduncles ; styles woolly 
at the base; fruit yellowish. The better Crab-Apples are perhaps crosses of 
this with the Common Apple. 

» * Wild species, with some of the leaves irregularly cut-toothed, or even lobed : 
the bright rose-colored flowers and the greenish fruit very fragrant. 

P. coronaria, American or Gartanp Craz-A. Glades from W. New 
York W. & S.: small tree, soon smooth, with the mostly ovate leaves rounded 
or obscurely heart-shaped at base and inclined to be 3-lobed. 

P. angustifolia, Narrow-Leavep Crap-A. Glades W. & S., with 
narrow-oblong or lanceolate leaves : otherwise too like the last. 

§ 3. Cuoxeperry. Leaves simple, the upper face with some small glands along 
the midrib: flowers (white) in ecu cymes terminating the branches : 
styles united at base :. fruit berry-like. 

P. arbutifolia, Common Cuoxenerry. Low woods and bogs; shrub 
with small obovate or oblong finely serrate leaves, and a juicy insipid berry, not 
larger than a pea, either purple or black, pear-shaped or globular. 

§ 4. Rowan-Tree or Mounrain-Asu. Leaves odd-pinnate, of several 
(9-17) leaflets: flowers (numerous and white) in ample compound flat 
cymes terminating the branches of the season: fruit berry-like, scarlet-red 
when ripe. Trees often planted for ornament, especially an the clusters of 
showy fruit in autumn. 

P. Americana, American Mountarin-Asu. Slender tree or tall shrub, 
wild in the cooler districts; smooth or soon becoming so, with lanceolate 
taper-pointed and aed ks serrate bright-green leaflets on a reddish stalk, pointed 
and smooth glutinous léaf-buds, and berries not larger than peas. 

P. sambucifolia, Exper-tzavep R. or M. Wild along the northern 
frontiers ; smooth or nearly so, with oblong or lance-ovate and blunt or ab- 
ruptly short-pointed leaflets, coarsely serrate with more spreading teeth, spar- 
ingly hairy leaf-buds, and larger berries. 
2. aucuparia, Evropran R. or M. Planted from Eu. ; forms a good- 

sized tree, with oblong and obtuse paler leaflets, their lower surface, stalks, and 
the leaf-buds downy ; and the berries larger (}/ in diameter). 

20. CYDONIA, QUINCE. (Named from a city in Crete.) 
C. vulgaris, Common Quince. Cult. from the Levant; small tree, 

nearly thornless, with oval or ovate entire lcaves (Lessons, p. 50, fig. 112) cot- 
tony beneath ; flowers solitary at the end of the leafy branches of the season, in 
late spring, with leafy calyx-lobes, white or pale-rose petals, and stamens in a 
single row ; the large and hard fruit pear-shaped, or in one variety apple-shaped, 
fragrant ; seeds mucilaginous. 

C. Japonica, Javan Quince (also named Prrus Jaronica). Thorny, 
smooth, widely branched shrub, from Japan; cult. for the large showy flowers, 
which are produced in spring, earlier than the oval or wedge-oblong leaves, on 
side spurs, in great abundance, single or more or less double, scarlet-red, or 
sometimes with rose-colored or even almost white varieties; calyx with short 
and rounded lobes; fruit green, very hard, resembling a small apple, but totally 
uneatable. 

39. CALYCANTHACEA, CALYCANTHUS FAMILY. 
Shrubs with opposite entire leaves, no stipules, sepals and_ petals 

imbricated and indefinite in number and passing one into the other, 
stamens few or many with anthers turned outwards, all these parts, 
on a hollow receptacle or calyx-cup in the manner of a rose-hip, 
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enclosing numerous pistils which ripen into akenes. Cotyledons 
rolled up from one margin. Flowers rather large, mostly aromatic, 
as is the wood also. 

1. CALYCANTHUS. Flowers livid-purple or dull red, solitary in the axils or terminating leafy branches, with loose bracts passing to colored lanceolate sepals, and these into similar thickish petals, which are borne on the sum- mit of the closed calyx-tube: within these are numerous short stamens; the outer 12 or more having anthers ending in a tip; the inner smaller and with imperfect anthers or none. Pistils enclosed in the fleshy cup; ovary with 2 
ovules; styles slender. Akenes oval, coriaceous, enclosed in the leathery hip, 
which becomes about 2/ long. ‘ 

2. CHIMONANTHUS. Flowers yellow and purplish, along naked shoots, sessile, 
in axils of fallen leaves. Bracts and sepals scale-like, ovate, purplish or 
brownish. Petals honey-yellow, or the innermost red. Stamens with an. 
thers only 5. 

1. CALYCANTHUS, CAROLINA ALLSPICE or SWEET-SCENT-~ 
ED SHRUB. (Name from Greck for cup and flower.) All wild in U. S., 
and cult., especially the first, which has the more fragrant strawberry-scented 
blossoms. FI. spring and all summer. ; 

C. fléridus. Wild S. of Virginia in rich woods: leaves soft-downy be- 
neath, 1'—3/ long, oval or oblong. 

C. levigatus. Wild from S. Penn. S.: smooth and green, with oval or 
oblong leaves 1/—3! long, and rather small flowers (14! across). 

C. glaticus. Wild from Virginia S. : like the foregoing, but with mostly 
larger and taper-pointed leaves, glaucous beneath. 

C. occidentalis, Western C. Cult. from California: smooth, with 
ovate or ovate-oblong and slightly heart-shaped larger leaves (5’—6! long), 
green both sides, the upper surface roughish ; the brick-red flowers 3’ across, 
scentless ; akenes hairy. 

2. CHIMONANTHUS, JAPAN ALLSPICE. (Name in Greek means 
winter-flower ; it flowers in the winter in a mild temperate climate.) 
C. fragrans. Shrub with long branches, which may be trained like a 

climber, smooth lance-ovate pointed leaves, and rather small fragrant flowers, 
hardy S. of Penn. 

40. SAXIFRAGACEA, SAXIFRAGE FAMILY. 

A large family not readily defined by any single characters ; 
distinguished generally from Rosacez by having albumen in the 
seeds, ovaries partly or wholly united, and seldom any stipules ; 
the herbs and most of the shrubs of the family have only as many 
or twice as many stamens, and fewer styles or stigmas, than there 
are petals or sepals. Flowers mostly perfect.— Besides the plants 
described, there may be met with in choice conservatories : 

Cunon1a CAPENSIS, a small tree from Cape of Good Hope, with 
opposite odd-pinnate leaves and a large stipule between their peti- 
oles on each side: 

Bavera RuBIO:DES, from Australia, a slender bushy shrub, with 
opposite leaves of 3 almost sessile narrow leaflets, looking like 6 
simple leaves in a whorl, and pretty rose-colored widely open flow- 
ers in their axils. 

I. Shrubs, with simple leaves (includes plants which have been 
ranked in two or three different families). None of the following 
have stipules, except Ribes. Seeds numerous. 
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§ 1. Leaves alternate. 

1. RIBES. Leaves palmately veined and lobed ; sometimes with narrow stipules 
united with the base of the petiole. Calyx with its tube cohering with the 
ovary, and often extended beyond it, the 5 lobes usually colored like the 
petals. Petals and stamens each 6, on the throat of the calyx, the former 
small and mostly erect. Styles 2 or partly united into one ; ovary 1-celled 
with 2 parietal placent, in fruit becoming a juicy berry, crowned with the 
shrivelled remains of the rest of the flower. 

2. ITEA. Leaves pinnately veined, not lobed. Flowers in a raceme. Calyx 
nearly free from the 2-celled ovary, 5-cleft. Petals lanceolate, much longer 
than the calyx, and inserted along with the 5 stamens near its base. Pod 
slender, 2-celled, splitting through the style and the partition. 

§ 2. Leaves opposite. Calyx-tube wholly coherent with the top-shaped or hemispherical 
ovary, but not at all extended beyond it. 

x Stamens indefinite, 20 - 40. 

8. DECUMARIA. Flowers small, in a compound terminal cyme. Calyx mi- 
nutely 7-10 toothed. Style thick. Petals 7-10, valvate in the bud. Pod 
small, top-shaped, many-ribbed, bursting at the sides between the ribs. 

4. PHILADELPHUS. Flowers showy, often corymbed or panicled. Calyx with 
4 or 5 valvate lobes. Petals 4 or 5, broad, convolute in the bud. Styles 
8-5, usually somewhat united below. Ovary 3 -5-celled, becoming a pod, 
which splits at length into as many pieces. 

* * Stamens only twice as many as the petals, 8 or 10. 

5. DEUTZIA. Flowers all alike and perfect, more or less panicled, showy. 
Lobes of the calyx 5. Petals 5, valvate with the edges turned inwards. 
Filaments flat, the 5 alternate ones longer, commonly with a tooth or fork on 
each side next the top. Styles 8-5, slender. Pod 3-5-celled. 

6. HYDRANGEA. Flowers in cymes, commonly of two sorts, the marginal ones 
(or in high-cultivated plants almost all) enlarged and neutral, consisting of 
corolla-like calyx only (Lessons, p. 78, fig. 214) ; the others perfect, with a 
4-5-toothed calyx, as many small petals valvate in the bud, and twice as 
many stamens with slender filaments. Style 2-5, diverging. Ovary 2-5- 
celled, becoming a small pod which opens at the top between the styles. 

IT. Herbs, forming the Saxrrrace Famixy proper. Stipules 
none or confluent with the base of the petiole. Seeds usually many. 

* Stamens as sang as the petals and alternate with them, usually 5, and a cluster of 
gland-tipped sterile filaments before each petal : stigmas mostly 4, directly over 
as many parietal placente. 

7. PARNASSIA. Flower solitary, terminating a scape-like stem; the leaves 
mostly from the root, rounded, smooth, and entire. Calyx free from the 
ovary, of 5 sepals. Petals 5, veiny, imbricated in the bud. Styles none. 
Pod 1-celled, many-seeded. 

* * Stamens only as many as the petals, 4 or 5: no sterile filaments: styles 2 and 
alternate with the placente or partition. 

8. HEUCHERA. Flowers small, in a long panicle, mostly on a scape. Calyx 
bell-shaped, the tube cohering below with the 1-celled ovary, and continued 
beyond it, above 5-cleft, and bearing 5 small spatulate erect petals at 
the sinuses. Styles slender. Pod 1-celled, 2-beaked at the apex, opening 
between the beaks. 

9. BOYKINIA. Flowers in a corymb-like cyme. Calyx 5-lobed, the tube 
cohering with the 2-celled ovary. Petals 5, convolute in the bud, deciduous. 
Styles 2, short. Pod 2-celled, opening between the two beaks. 

* * * Stamens twice the number of the petals or the lobes of the calyx, mostly 10; 
pod commonly 2-lobed, beaked, or 2, rarely 3-4, nearly separate pods. 

+ Petals entire, mostly 5. 
10. SAXIFRAGA. Flowers in cymes or panicles, or rarely solitary, perfect. 

Lee ue ius cut. Petals imbricated in the bud. Pod 2- 
celled below, or 2 (rarely more) separate pistils and pods, many-seeded. 

11. ASTILBE. Flowers in spikes or racemes collected in an ariple compound 
panicle, sometimes polygamous or dicecious. Leaves ample, decompound. 
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Petals small, spatulate or linear. Little pods 2 or 8, nearly separate, openin down the inner suture, several-seeded. : oo ve ? 2, TIARELLA. Flowers in a raceme. Calyx colored (white), 6-parted, and in the sinuses bearing 6 very narrow slender-clawed petals. Filaments and styles long and slender. Ovary 1-celled, with several ovules towards the base of the 2 parietal placentz, 2-beaked; one of the beaks or carpels growin much more than the other and making the larger part of the lance-shape membranaceous pod, which is few-seeded towards the bottom. 
+ + Petals 5, pinnatifid, very delicate. 

13. MITELLA. Flowers in a simple raceme or spike, small. Petals colored like the short open calyx (white or green). Stamens short. Styles 2, very short. 
Ovary and pod globular, 1-celled, with 2 parietal placentz at the base, many- 
seeded, opening across the top. 

+ + Petals none. 

14. CHRYSOSPLENIUM. Flowers yellowish-green, solitary or in a leafy cyme. 
Calyx-tube coherent with the ovary, the tube or expanded border with 4 or 
5 blunt lobes. Stamens 8 or 10, very short. Styles 2, short, recurved. Pod 
obcordate, thin, its notched summit rising above the calyx-tube, 1-celled 
with 2 parietal placentz, several -many-seeded. 

1, RIBES, CURRANT, GOOSEBERRY. (An Arabic name.) Leaves 
plaited in the bud, except the last species, often clustered in the axils of 
those of previous season. Fl. spring. Fruit mostly eatable. 
§ 1. Goosrnerry. Stems commonly with 1 or 2 thorns below the leafstalks or 

the clusters of leaves, often with numerous scattered prickles besides, these 
sometimes on the berry also, 

* Cultivated species. 
R. speciosum, Suowy Fiowerine-Gooseserry, of California: cult. 

for ornament, especially in England, likely to succeed in Southern Middle 
States, is trained Vike a climber ; has small and shining leaves, 1 - 3 very hand- 
some flowers on a hanging peduncle, the short-tubular calyx, petals, and long- 
rojecting stamens deep red, so that the blossom resembles that of a Fuchsia ; 
Loe prickly, few-seeded. 

R. Grossularia, Garpen or Encuisn Gooseperry. Cult. from Eu. 
for the well-known fruit; thorny and prickly, with small obtusely 3 -5-lobed 
leaves, green flowers 1-3 on short pedicels, bell-shaped calyx, and large berry. 

* * Native species (chiefly N. & W.), ening under the general name of W1Lp 
GooseserRy, with greenish or dull-purplish blossoms, only 1-3 on each 
peduncle. 

R. hirtéllum, the commonest E., is seldom downy, with very short thorns 
or none, very short peduncles, stamens and 2-cleft style scarcely longer than 
the bell-shaped calyx ; and the smooth berry purple, small, and sweet. 
R. rotundifolium, commoner W., is often downy-leaved ; peduncles 

slender, the slender stamens and 2-parted style longer than the narrow calyx ; 
berry smooth. . : 

R. Cynosbati, of rocky woods N., is downy-leaved, with slender pedun- 
cles, stamens and undivided style not exceeding the broad calyx, and large 
berry usually prickly. 

+ * * Native species with the prickly stems of a Gooseberry, but with a raceme of 
flowers like those of a Currant. 

R. lactstre, Laxe or Swamp G. Cold bogs and wet woods N.: low, 
with 3-5-parted leaves, their lobes deeply cut, very small flowers with broad 
and flat calyx, short stamens and style, and small bristly berries of unpleasant 
flavor. 

§ 2. Currant. No thorns nor prickles, and the flowers numerous in the racemes. 

* Wild, or cultivated for the fruit: flowers greenish or whitish. 
+ Leaves without resinous dots: calyx flat and open: berries red (or white). 

Ferip C. Cold woods N.; with reclining stems, deeply 
eee cea; 5 -7-lobed leaves, erect racemes, pedicels and pale-red 
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berries glandular-bristly ; these and the bruised herbage exhale an unpleasant, 

skunk-like odor. : 

R. rubrum, Rep C. Cult from Eu., also wild on our northern borders ; 

with straggling or reclining stems, somewhat heart-shaped moderately 3-5- 

lobed leaves, the lobes roundish, and drooping racemes from lateral buds dis- 

tinct from the leaf-buds ; edible berries red, or a white variety. 

+ + Leaves sprinkled with resinous dots: flowers larger, with oblong-bell-shaped 
calyx: berries larger, black, aromatic and spicy, glandular-dotted. 

R. fléridum, Witp Brack C. Woods N.. leaves slightly heart-shaped, 
sharply 3-5-lobed and doubly scrrate; racemes drooping, downy, bearing 

many whitish flowers, with conspicuous bracts longer than the pedicels. 

_ R. nigrum, Garven Brack C. Cult. from Eu.: like the precedirig, 
but has greener and fewer flowers in the raceme, minute bracts, and a shorter 

calyx. , 

* * Cultivated for ornament from far W.+ the flowers haghly colored. 

R. sanguineum, Rev-ru. C., from Oregon and California: glandular 
and somewhat clammy, with 3 - 5-lobed leaves whitish-downy beneath, nodding 
racemes of rose-red flowers, the calyx-tube oblong-bell-shaped, the berries gland- 
ular and insipid. 

R. atreum, Gorpven, Burrao, or Missour: C.: from W. Missouri 
to Oregon ; abundantly cult. for its spicy-scented bright-yellow flowers in early 
spring ; smooth, with rounded 3-lobed and cut-toothed leaves (which are rolled 
up in the bud), short racemes with leafy bracts, and tube of the yellow calyx 
very much longer than the spreading lobes ; the berries blackish, insipid. 

2. ITEA. (Greek name of Willow, applied to something widely different.) 

I. Virginica, a tall shrub, in low pine-barrens from N. Jersey S., smooth, 
with oblong minutely serrate leaves, and racemes of pretty white flowers, in 
early summer. 

3. DECUMARIA. (Name probably meaning that the parts of the flower 
are in tens, which is only occasionally the case.) 

D. barbara. Along streams S.: a tall, mostly smooth shrub, with long 
branches disposed to climb, ovate or oblong shining leaves, and a compound 
terminal cyme of small white odorous flowers, in late spring. 

4. PHILADELPHUS, MOCK-ORANGE, SYRINGA (which is the 
botanical name of the Lilac. The generic name is an ancient one, afterwards 
applied to these shrubs for no particular reason). Ornamental shrubs; na- 
tives of the S. Atlantic and Pacific States, Japan, &c.; the species mixed or 
much varied in cultivation. The following are the principal types. 
P. coronarius, Common Mocx-Oranex. Cult. probably from Japan. 

Shrub with erect branches, smoothish oblong-ovate leaves having the taste and 
smell of cucumbers, and crowded clusters of handsome and odorous cream-white 
flowers, in late spring. 

P. latifolius, Broap-Leavep M. Cult., unknown wild, has the erect 
stems of the first, is robust, 6° - 12° high, with the ovate and toothed 5-ribbed 
leaves hairy beneath, and large pure-white and nearly scentless flowers clus- 
tered, in early summer. 
P. inodorus, Scentiess M. Wild in upper districts S.: shrub smooth, 

with spreading slender branches, mostly entire ovate-oblong leaves, rather small 
flowers scattered at the end of the diverging branchlets, and calyx-lobes not 
longer than the ovary. 

P. grandiflorus, Larce-ru. M. Wild along streams from Virginia S., 
and planted in several varieties: tall shrub, with long recurving branches, ovate 
and pointed usually toothed smoothish or slightly downy leaves, and very large 
pure-white scentless flowers, in early summer, either single or in loose clusters 
at the end of the branches, the slender-pointed calyx-lebes much longer than the 
ovary. 
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P. Gordonianus, cult. from Oregon, is seemingly a variety of the last, 
very tall, and the large flowers appearing, at midsummer. 

P. hirstitus, Harry M. ild in N. Car. and Tenn., sparingly cult. ; 
slender, with recurving branches, the small ovate and acute sharply-toothed 
leaves hairy, and beneath even hoary; the small white flowers solitary or 
2-3 together at the end of short racemose side branchlets. 

5. DEUTZIA. (Named for one Deutz, an amateur botanist of Amsterdam.) 
Fine flowering shrubs of Japan and China, with numerous panicles of white 
blossoms, in late spring and early summer; the lower side of the leaves, the 
calyx, &c. beset with minute starry clusfers of hairs or scurf. 
D. grdcilis, the smallest species, is 2° high, with lance-ovate sharply ser- 

rate leaves bright green and smooth, and rather small snow-white flowers, earlier 
than the rest, often forced in greenhouses ; filaments forked at the top. 

D. crenata. Commonly planted; a tall shrub, rough with the fine pube- 
scence, with pale ovate or oblong-ovate minutely crenate-serrate leaves, and 
rather dull white blossoms in summer; the filaments broadest upwards and 
with a blunt lobe on each side just below the anther. This is generally cult. 
under the name of the next, viz. 
D. seabra, with more rugose and rougher finely sharp-serrate leaves, and 

entire taper-pointed filaments : seldom cult. here. 

6. HYDRANGEA. (Name of two Greck words meaning water and vase ; 
the application obscure.) TF]. summer. 

* Cultivated from China and Japan: house-plants N., turned out for summer. 

H. Horténsia, Common Hyprayena, is very smooth, with large and 
oval, coarsely toothed, bright-green leaves, and the flowers of the cyme nearly 
all neutral and enlarged, blue, purple, pink, or white. 

*% « Wild species, on shady banks of rivers, §c., but often planted for ornament. 
Styles mostly only 2: flowers white, the sterile enlarged ones turning green- 
ish or Seneca with age, persistent. 

H. quercifodlia, Oan-teavep H. Stout shrub 3° - 6° high, very leafy, 
downy, with oval 5-lobed large leaves, and cymes clustered in oblong panicle, 
with numerous sterile flowers. Wild from Georgia S., hardy N. in cult. 
H. radiata, called more fittingly H. nfvea, having the ovate or some- 

what heart-shaped pointed leaves very white-woolly beneath, but smooth and 
green above; the flat cyme with a few enlarged sterile flowers round the mar- 
gin. Wild S. of Virginia. : 
H. arboréscens, wild from Penn. and Ill. S., rarely planted, is smooth, 

with ovate or slightly heart-shaped serrate pointed leaves green both sides, the 
flat cyme often without any enlarged sterile flowers, but sometimes with a full 
row round the margin. 

7. PARNASSIA, GRASS-OF-PARNASSUS. Wild on wet banks; 
the large white flower handsome, in summer and autumn. 2/ 

P. Caroliniana, the only common species, both N. & S., has the scape or 
stem 1°-2° high, bearing one clasping leaf low down, and terminated with a 
flower over 1’ broad, the many-veined petals sessile, with 3 stout small sterile 
filaments before each. ; 

P. palustris, scarce on northern borders, is small throughout, with several 
slender filaments before each few-veined petal. ; 

P. asarifdlia, along the Alleghanies §., has rather kidney-shaped leaves, 
and petals narrowed at base into a short claw; otherwise like the first. 

8. HEUCHERA, ALUM-ROOT, the rootstock being astringent. (Named 
for a German botanist, Heucher.) Wild plants of rocky woods, chiefly W. 
and §. along the middle country ; the leaves rounded heart-shaped and more 
or less lobed or cut, mostly from the rootstock, often one or two on the tall 
stalk of the panicle. Flowers mostly greenish, in summer. 
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* Flowers very small: stamens and styles protruding. 

H. Americana, Common A.: the only one N. and E. of Penn., has 
scapes and loose panicle (2°-3° high) clammy-glandular and often ‘hairy, 
leaves with rounded lobes, and greenish flowers in early summer. 
H. villosa, from Maryland and Kentucky S. along the upper country, is 

lower, beset with soft often rusty hairs, has deeper-lobed leaves, and very small 
white or whitish flowers, later in summer. 

« *& Flowers larger (the calyx fully 4! long), in a narrower panicle, greenish, with 
stamens little if at all otruding : leaves round and slightly 5 ~ 9-lobed. 

H. hispida. Mountains of Virginia and N. W. Tall (scape 2°-4° 
high), usually with spreading hairs ; stamens a little protruding. 
H. pubéscens. From S. Penn. S. Scapes (1°-3° high) and petioles 

roughish-glandular rather than pubescent ; stamens shorter than the lobes of 
the calyx. 

9. BOYKINIA. (Named for the late Dr. Boykin, of Georgia.) 2 

B. aconitifolia, occurs only along the Alleghanies from Virginia S.: 
stem clammy-glandular, bearing 3 or 4 alternate palmately 5—7-cleft and cut 
leaves and a cyme of rather small white flowers, in summer. There is one very 
like it in Oregon and California. 

10. SAXIFRAGA, SAXIFRAGE. (Latin name, means rock-breaker ; 
many species rooting in the clefts of rocks.) Besides the following, there are 
a number of rare or local wild species. 

* Wild species, with leaves all clustered at the perennial root, the naked scape 
clammy above and bearing many small flowers in a panicle or cyme, the two 
ovaries united barely at the base, making at length a pair of nearly separate 
divergent pods. 

S. Virginiénsis, Earty S. On rocks and moist banks ; with obovate 
or a Se ac thickish more or less toothed leaves in an open cluster, scape 
3'-9' high, bearing in early spring white flowers in a dense cluster, which 
at length opens into a loose panicled cyme; calyx not half the length of the 
petals ; pods turning purple. 

S. Pennsylvanica, Swamr S. In low wet ground N.; with lance- 
oblong or oblanceolate obtuse leaves (4/—8' long) obscurely toothed and nar- 
rowed into a very short broad petiole, scape 1°-2° high, bearing small 
greenish flowers in an oblong cluster, opening with age into a looser panicle (in 
spring) ; the reflexed lobes of the calyx as long as the lance-linear petals. 

S. erosa, Lerruce 8. Cold brooks, from Penn. §. along the Alle- 
ghanies ; the lance-oblong obtuse leaves (8’—12! long) sharply erosely toothed ; 
scape 1°-3° high, bearing a loose panicle of slender-pedicelled small white 
flowers (in summer) ; with reflexed sepals as long as the oval petals, and club- 
shaped filaments. oe 

* * Exotic species, cult. for ornament; leaves all clustered at the perennial root : 
ovaries 2, or sometimes 3-4, almost separate, becoming as many nearly dis 
tinct pods. 

8. crassifolia, Tu1cx-tzavep 8. Cult. from Siberia, very smooth, with 
fleshy and creeping or prostrate rootstocks, sending up thick roundish-obovate 
nearly evergreen leaves, 6/—9! long, and scapes bearing an ample at first com- 
pact cyme of large bright rose-colored flowers, in early spring. 

S. sarmentosa, Brersreax S., also called StrRawBERRY GERANIUM. 
Cult. from China and Japan as a house-plant, not quite hardy N., rather hairy, 
with rounded heart-shaped or kidney-shaped and doubly toothed leaves of fleshy 
texture, purple underneath, green-veined or mottled with white above, on shaggy 
petioles, from their axils sending off slender strawberry-like runners, by which 
the plant is multiplied, and scapes bearing a light very open panicle of irregular 
flowers, with 3 of the petals small rose-pink and yellow-spotted, and 2 much 
longer and nearly white ones lanceolate and hanging. 
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11. ASTILBE. (Name means not shining.) Also called Horeta, after a 
Japanese botanist. Fl. summer. 2/ 

A. decandra. Rich woods along the Alleghanies from Virginia S.: a tall, 
rather pubescent herb, 3° - 5° high, imitating Spireza Aruncus (p. 121) in ap- 
pearance, but coarser ; leaflets of the decompound leaves mostly heart-shaped, 
cut toothed (2'—4' long) ; flowers greenish-white, with inconspicuous petals. 

A. Japonica, or Horzra Japonica. Cult. from Japan for ornament: 
only 1°-2° high, with leaflets of the thrice-ternate leaves lance-ovate or oblong, 
and crowded white flowers of considerable beauty. 

12. TIARELLA, FALSE MITREWORT. (Diminutive of tiara, a tur- 
ban ; mame not very appropriate.) 2/ 

T. cordifolia, our only species, in rocky woods, especially N.: a low and 
hairy herb, spreading by summer leafy runners; leaves rounded heart-shaped, 
sharply lobed and toothed ; flowers in a short raceme on a leafless scape, bright 
white, in spring. 

13. MITELLA, MITREWORT, BISHOP’S-CAP. (Name means a lit- 
tle mitre, from the shape of the 2-cleft ovary and young pod.) Delicate plants 
of moist woods, especially N., spreading by summer leafy runners or root- 
stocks : fl. late spring and early summer. 

M. diphylla, Common or Two-teavep M. Hairy, with rounded heart- 
shaped and somewhat 3 - 5-lobed root-leaves on slender petioles, and a pair of 
opposite nearly sessile leaves on the scape below the slender raceme of many 
white flowers. 
M. nuda, Naxep-statxep M. Mossy woods N.: a delicate little plant, 

with roundish kidney-shaped doubly crenate leaves, and leafless scape (4! - 6! 
high) bearing a few greenish blossoms. 

14. CHRYSOSPLENIUM, GOLDEN SAXIFRAGE. (Name in 
Greek means golden spleen.) Fl. spring. 2 

Cc. Americanum, our only species, in springs or shady wet places N. : 
a low and delicate smooth herb, with spreading repeatedly forked stems, tender 
succulent small leaves, which are roundish, obscurely crenate-lobed, and mainly 
opposite ; the inconspicuous greenish flowers nearly sessile in the forks. 

41. CRASSULACEZE, ORPINE FAMILY. 

Succulent plants, differing from the Saxifrage Family mainly in 

the complete symmetry of the flowers, the sepals, petals, stamens; 

and pistils equal in number, or the stamens of just double the num- 

ber; the pistils all separate and forming as many (mostly many- 

seeded) little pods, except in Penthorum, where they are united 

together. (Lessons, p. 81, fig. 222-225.) Penthorum, which is 

not succulent, is just intermediate between this family and the fore-: 

going. Several are monopetalous, i. e. have their petals united 

below into a cup or tube. 

§.1. Leaves not at all fleshy, but thin and membranaceous : the 5 ovaries united into 
one 5-horned 5-celled pod: no scales behind the ovaries. 

1. PENTHORUM. Sepals 5. Petals 5, small, or usually none. Stamens 10. 

Pod opening by the falling away of the 5 beaks, many-seeded. Rarely the 

parts are in sixes or sevens. 

§ 2. Leaves thickened and succulent: ovaries separate, a minute scale behind each. 

* Petals separate: sepals nearly so or united at the base. 

2. SEMPERVIVUM. Sepals, narrow petals, and pistils 6-12 or even more, and 

stamens twice as many. Plants usually multiplying by leafv offsets, on 

which the leaves are crowded in close tufts like rosettes. 

8&F—17 
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3. SEDUM. Sepals, narrow petals, and pistils 4 or 5; the stamens twice as many, 
the alternate ones commonly ethene to the base of each petal. 

4. TILLEA. Sepals, petals, stamens, and few-seeded pistils 8 or 4. Very small 
annuals, with axillary flowers. 

5. CRASSULA. Sepals or lobes of the calyx, petals, stamens, and many-seeded 
pistils 5. Perennial herbs or fleshy-shrubby plants, with flowers in cymes 
or clusters. 

* * Petals united by their edges below, and bearing the stamens. 

+ Calyx 5-cleft or 5-parted : pistils 5. 
6. ROCHEA. Corolla salver-form, longer than the calyx. Stamens 5. 
7. COTYLEDON. Corolla urn-shaped, bell-shaped, or cylindrical, sometimes 

5-angled. Stamens 10. 

+ + Calyx and corolla both 4-lobed at summit: pistils 4. 

8. BRYOPHYLLUM. Calyx inflated; the lobes of the corolla at length projecting 
and spreading. Stamens 8, projecting. Leaves opposite, petioled, simple or 
odd-pinnate, crenate. 

1. PENTHORUM, DITCH STONE-CROP. (Name from the Greek, 
apparently alluding to the parts of the flower being in fives.) 2 

P. sedoides. Wet places, especially by roadsides: a homely weed, about 
1° high, with alternate lanceolate and serrate leaves, and yellowish-green incon- 
spicuous flowers loosely spiked on one side of the branches of an open cyme, all 
summer and autumn. 

2. SEMPERVIVUM, HOUSELEEK. (Latin for live-for-ever.) 
S. tectorum, Common or Roor Housereen, the plant in Europe 

usually grown upon roofs of houses: propagating abundantly by offsets on 
short and thick runners ; leaves of the dense clusters oval or obovate, smooth 
except the margins, mucronate ; those on the flowering stems scattered, oblong, 
clammy-pubescent, as well as the clustered purplish or greenish flowers ; sepals, 
petals, and pods mostly 12. Cult. in country gardens, and on walls, roofs, &e. : 
rarely flowering, in summer. 

3. SEDUM, STONE-CROP, ORPINE. (Old name, from sedeo, to sit, 
i. e. upon rocks, walls, &c., upon which these plants often flourish, with little 
or no soil.) The following are all smooth perennials, and hardy N. except 
the first species. 

§ 1. Leaves flat and broad, oblong, obovate, or rounded, 
* The lower ones at least whorled in threes. 

8. Siebdldii, Sizzotp’s S. Cult. from Japan, mostly in pots; with 
slender and weak or spreading stems, glaucous and mostly reddish-tinged round 
and often concave leaves (1’ or less long), with a wedge-shaped base and wavy- 
toothed margin, all in whorls up to the cyme of rosy-purple flowers, which all 
have their parts in fives. 

8. ternatum, Turez-teavep §. Wild in rocky woods from Penn. S. 
& W., and common in gardens; with spreading stems creeping at base and 
rising 3! — 6! when they blossom ; the lower leaves wedge-obovate and whorled ; 
the upper oblong and mostly scattered, about 3’ long ; flowers white, the first 
or central one with parts generally in fives, the others sessile along the upper 
side of the usually 3 spreading branches and mostly with their parts in fours ; 
in late spring. ' 

* * All or most of the leaves alternate: flowers in a corymb-like terminal cyme, 
purple or purplish, in summer, all with their parts in fives. 

8S. Telephium, Garpen Orpive or Live-ror-Ever. Cult. from Eu. 
in old country gardens: erect, about 2° high, with oval and mostly wavy- 
toothed pale and thick leaves, small and dull-colored flowers in a compound 
cyme, and short-pointed pods. 

8. telephioides, Witp 0. or L. Dry rocks on mountains, chiefly along 
the Alleghanies ; 6/- 12! high, very like the last, but with fewer flowers, and 
pods tapering into a slender style. 
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§ 2. Leaves narrow and thick, barely flattish or terete: low or creeping plants, 
8. Acre, Mossy S., or Wart-Perrer. Cult. from Eu., for edgings and 

rock-work, running wild in some places : a moss-like little plant, forming mats 
on the ground, yellowish-green, with very succulent and thick ovate small and 
crowded leaves, and yellow flowers in summer, their parts in fives. 

Ss. pulchéllum, Beautirut §. Wild S. W. on rocks; also cult. in 
gardens, &c. ; spreading and rooting stems 4'—12! long; leaves crowded, terete, 
linear-thread-shaped ; fiowers rose-purple, crowded on the upper side of the 4 

. or 5 spreading tranches of the cyme, their parts mostly in fours, while those of 
the central or earliest flower are in fives : in summer. 

8S. carneum, variegatum. Cult. of late for borders, &c., of unknown 
origin ; has creeping stems, and the small leaves mostly opposite, sometimes in 
threes, linear, flattish, acute, very pale green, and orinteedged : flowers not yet 
seen. 

4. TILLASA. (Named for an Italian botanist, Tilli.) Fl. allsummer. @ 
T. simplex, is a minute plant of muddy river-banks along the coast, 

spreading and rooting, only 1/~2! high, with lincar-oblong opposite leaves, and 
solitary inconspicuous white flowers sessile in their axils. 

5. CRASSULA. (So named from the incrassated leaves.) House-plants, 
occasionally cult., from Cape of Good Hope. 2 

C. arboréscens. Fleshy shrub, with glaucous roundish-obovate leaves 
(2' long) tapering to a narrow base, and dotted on the upper face ; the flowers 
rather large and rose-colored. 2 

C. lactea, has greener and narrower-obovate leaves, connate at the base in 
pairs, and a panicle of smaller white flowers. 

C. falcata, has slightly woody stems, oblong and rather falcate or curved 
leaves connate at base, 3/-—4' long, powdery-glaucous, and a compound cymce of 
many red sweet-scented flowers, the petals with erect claws partly united be- 
low, and spreading abrupiy spove | so that the plant has been placed under 
the next genus, and named Rocuta FALCATA. 

6. ROCHEA. (Named for a Swiss physician, Laroche.) Half-shrubby 
succulent house-plants of the Cape of Good Hope. 2 

R. coccinea. Stems 1°-2° high, thickly beset with the oblong-ovate 
(1' long) leaves up to the terminal and umbel-like sessile cluster of handsome 
flowers ; tube of the scarlet-red corolla 1’ long. 

7, COTYLEDON. (From Greek word for a shallow cup.) House-plants, 
not common. 

C. orbiculata. Half-shrubby succulent plant, from Cape of Good Hope, 
with opposite white-powdery or glaucous wedge-obovate leaves (2/—4! long), 
and a cluster of showy red flowers (nearly 1! long) raised on a slender naked 
petiole, the cylindraceous tube of the corolla longer than the recurved lobes. 

C. (or Echevéria) coccinea, from Mexico, is shrubby at base, with 
the wedge-obovate acute leaves in rosettes, and alternate and scattered on the 
flowering stems ; flowers in a leafy spike, the 5-parted corolla not longer than 
the spreading calyx, 5-angled at base, red outside, yellow within. 

8. BRYOPHYLLUM. (Name of Greck words for sprout or bud and 
leaf.) 
B. calycinum. A scarcely shrubby succulent plant, originally from 

tropical Africa, cult. in houses, &c., with o posite petioled leaves, 3 or 5 pinnate 
leaflets, or the upper of single leaflets, and an open panicle of Jarge and rather 
handsome hanging green flowers tinged with purple: the calyx is oblong and 
bladdery ; out of it the tubular corolla at length projects, and has 4 slightly 
spreading acute lobes ; the leaflets oval, 2-3 inches long, crenate; when laid on 
the soil, or kept in a moist place, they root and bud at the notches, and pro- 
duce little plants. The name refers to the propagation of the plant in this way. 
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42, HAMAMELACEZ, WITCH-HAZEL FAMILY. 
Shrubs or trees, with alternate simple leaves, deciduous stipules, 

small flowers in heads, spikes, or little clusters, the calyx united 
below with the base of the 2-styled ovary, which forms a hard or 
woody 2-celled and 2-beaked pod, opening atthe summit. Sta- 
mens and petals when present inserted on the calyx. Three wild 
plants of the country, belonging to as many genera. 

1. Shrubs, with perfect or merely polygamous flowers, a regular calyx, and a single 
: ovule, be a bony seed, Sano from the top of each cell. 

1. HAMAMELIS. Flowers in small clusters in the axils of the leaves, expanding 
late in autumn, ripening the seeds late the next summer. Calyx 4-parted. 
Petals 4, strap-shaped. Stamens 8, very short; the 4 alternate with the pet- 
als bearing anthers, the 4 opposite them imperfect and scale-like. Styles 
short. Pod with an outer coat separating from the inner. 

2. FOTHERGILLA. Flowers in a scaly-bracted spike, in spring, rather earlier 
than the leaves. Calyx bell-shaped, slightly 5-7-toothed. Petals none. 
Stamens about 24, rather showy, the long and club-shaped filaments bright 
white. Styles slender. Pod hairy. 

§2. Tree, with monecious small flowers, in. dense heads or clusters, destitute both of 
calyx and corolla, the fertile with many ovules in each cell, but only one or two 
ripening into seale-like seeds. 

8. LIQUIDAMBAR. Heads of flowers each with a deciduous involucre of 4 bracts, 
the sterile in a conical cluster, consisting of numerous short stamens with 
little scales intermixed; the fertile loosely racemed or spiked on a drooping 
peduncle, composed of many ovaries (surrounded by some little scales), each 
with 2 awl-shaped beaks, ail cohering together and hardening in fruit. 

1. HAMAMELIS, WITCH-HAZEL. (An old Greek name of Medlar, 
inappropriately transferred to this wholly unlike American shrub.) 

H. Virginica. Tall shrub, of damp woods, with the leaves obovate or 
oval, wavy-toothed, straight-veined like a Hazel, slightly downy; the yellow 
flowers remarkable for their appearance late in autumn, just as the leaves are 
turning and about to fall. Seeds eatable. 

2. FOTHERGILLA. (Named for Dr. Fothergill of London, a friend and 
correspondent of Bartram.) . 

F. alnifolia. Low, rather ornamental shrub, in swamps, from Virginia S., 
with oval or obovate straight-veined leaves, toothed at the summit and often 
hoary beneath, the white flowers in spring. 

3. LIQUIDAMBAR, SWEET-GUM TREE or BILSTED. (Names 
allude to the fragrant terebinthine juice or balsam which exudes when the 
trunk is wounded.) 

L. Styracifilua, the-only species of this country: a large and beautiful 
tree in low grounds, from S. New England to IIl. and especially S., with fine- 
grained wood, gray bark forming corky ridges on the branches, and smooth and 
glossy deeply 5-7-lobed leaves, which are fragrant when bruised, changing to 
deep crimson in autumn, their triangular lobes pointed and beset with glandular 
teeth: greenish flowers appearing with the leaves in early spring. 

438. HALORAGEA, WATER-MILFOIL FAMILY. 

Contains a few insignificant aquatic or marsh plants, with small 
greenish flowers sessile in the axils of the (often whorled) leaves 
or. bracts, and a single ovule and seed suspended in each of the 
1-4 cells of the ovary. 
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1. MYRIOPHYLLUM. Flowers mostly monecious, with sepals or teeth of the 
calyx, petals when there are any, lobes and cells of the ovary and nut-like 
fruit, and the sessile stigmas each 4; the stamens 4 or 8. 

2. PROSERPINACA. Flowers perfect, with lobes of the calyx, stamens, stig- 
mas, and cells of the 3-an ict nut-like fruit each 3: petals none. 

8. HIPPURIS. Flowers mostly perfect, with truncate calyx not continued above 
the adherent ovary, and a single stamen, slender style, and seed. 

1. MYRIOPHYLLUM, WATER-MILFOIL. (Botanical name, from 
the Greek, like the popular name, means thousand-leaved.) Plants usually 
all under water, except their flowering tips ; all but the uppermost or emerg- 
ing leaves pinnately dissected into fine hair-like divisions. Fl. summer. 2/ 
M. spicatum. Leaves whorled in threes or fours, those at the summit of 

flowering stems reduced to small ovate bracts shorter than the flowers, which 
therefore form an interrupted spike ; petals deciduous ; stamens 8 ; fruit smooth. 
M. verticillatum. Like the first, but the uppermost leaves longer than 

the flowers and pinnatifid. 
M. heterophyllum. Chiefly W. & S.; with leaves whorled in fours or 

fives, those under the flowers ovate or lanceolate and serrate or merely pinnatifid ; 
stamens and petals 4; fruit roughish on the back. 
M. scabratum. Chiefly S. & W.; with leaves and flowers as in the 

preceding, but more slender, the leaves under the flowers linear and cut-toothed, 
and the lobes of the fruit 2-ridged and roughened on the back. 
M. ambiguum. Common only E.: with mostly scattered very delicate 

or capillary leaves, often perfect flowers, 4 petals and 4 stamens, and a minute 
smooth fruit. ce 

2. PROSERPINACA, MERMAID-WEED. (Name from Latin pro- 
serpo, to creep, or after Proserpine.) Stems creeping at base in’ the mud or 
shallow water, the upper part emerging : flowers in the axils of the alternate 
leaves, produced all summer. 2/ 

P. palustris. Leaves above water lanceolate and merely serrate; fruit 
sharply 3-angled. ‘ Sk 

P. pectinacea. Leaves all pinnately divided,into very slender divisions ; 
angles of the fruit bluntish. Chiefly E. & S. 

3. HIPPURIS, MARESTAIL (which the botanical name means in 
Greek). 

H. vulgaris. In ponds and springs N. & W., but rare: stems 1°- 2° 
high, the linear acute leaves in whorls of 8-12, the upper ones with minute 
flowers in their axils. 2/ 

44, ONAGRACEZs, EVENING-PRIMROSE FAMILY. 

Herbs, or sometimes shrubs, without stipules ; the parts of the 

symmetrical flowers in fours (rarely in twos to fives) throughout ; 

the tube of the calyx usually prolonged more or Jess beyond the 

adherent ovary, its lobes valvate in the bud, its throat bearing the 

petals (convolute in the bud) and the as many or twice as many 

stamens ; styles always united into one. Embryo filling the seed : 

no albumen. Comprises many plants with showy blossoms, culti- 

vated for ornament; these almost all American, (Lopezia has 

irregular flowers with only one perfect stamen.) 

§ 1. Parts of the flower in twos. 

1. CIRCAA. Delicate low herbs, with opposite thin leaves, and very small 

whitish flowers in racemes. Calyx with 2 reflexed lobes, its tube slight] 

rolonged beyond the 1-2-celled ovary, which becomes a 1~-2-seeded little 

fur-lire indehiscent fruit, covered with weak hooked bristles. Petals 2, ob- 

cordate. Stamens 2. Style slender, tipped with a capitate stigma. 
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§2. Parts of the flower in fours, or fives in No. 8. 

« Ovary and dry nut-like fruit with a single ovule or seed in each cell. 

2. GAURA. Herbs with alternate sessile leaves, and small or smallish flowers in 

racemes or spikes Calyx with slender tube much prolonged beyond the 

4-celled ovary. Petals 4, on claws, mostly turned toward the upper side of 

the flower. ‘Stamens 8, these and the long style turned town. _A little scale 

before each filament. Fruit small, 4-angled or ribbed, 1 — 4-seeded. 

* * Ovary and fruit with many ovules and seeds in each of the cells. 

a Herbs: fruit a chiefly 4-celled and 4-valved dry pod. 

++ ++ Seeds furnished with a coma or tuft of long and soft hairs at one end, by which 
they ure widely dispersed by the wind. 

3. EPILOBIUM. Calyx with tube scarcely at all extended beyond the linear 
ovary. Petals 4. Stamens 8. , . 

4. ZAUSCHNERIA. Calyx extended much beyond the linear ovary into a fun- 

nel-shaped tube, with an abruptly inflated base where it joins the ovary, and 

with 4 lobes as long as the 4 oblong-obcordate petals, both of bright scarlet 

color. Stamens 8 and, as well as the long style, projecting. 

++ ++ Seeds naked, 1. e. without a downy tuft. 

= Flowers regular and symmetrical: calya-tube extended more or less beyond the 
ovary, the lobes mostly reflexed: petals 4. 

5. CLARKIA. Calyx-tube continued beyond the ovary into a short funnel-form 
cup. Petals broad, wedge-shaped or rhombic, sometimes 8-lobed, raised on 
a slender claw. Stamens 8, with slender filaments, the alternate ones short- 
er: anthers curved or coiled after opening, those of the short stamens much 
smaller, or deformed and sterile. Stigmas 4, oval or oblong. Pod linear 
and tapering upwards, 4-sided. Flowers never yellow. 

6. EUCHARIDIUM. Calyx-tube much prolonged and slender beyond the ovary. 
Petals wedge-shaped and 3-lobed at summit, tapering into a short claw. 
Stamens only 4, on slender filaments. Stigmas 2 or 4. Pod oblong-linear. 
Seeds slightly wing-margined. Flowers never yellow. 

7. ENOTHERA. Calyx-tube either much or little prolonged beyond the ovary. 
Petals usually obovate or obcordate, with hardly any claw. Stamens 8. 
Flowers yellow, purple or white. 

== == Flowers regular and symmetrical, but often without petals: the calyx-tube not 
in the least extended beyond the broad summit of the ovary, on which the 
green lobes mostly persist: style usuaily short: stigma capitate. 

8. JUSSLEA. Stamens twice as many as the lobes of the calyx, petals, and cells 
of the pod: i.e. 8 or 10, rarely 12. : 

9. LUDWIGIA. Stamens as many as the lobes of the calyx and cells of the pod, 
almost always 4. Petals 4, often small, or none. 

== = Flowers irregular and unsymmetrical: calya-tube not extended. 
10. LOPEZIA. Flowers small. Calyx with 4 linear purplish lobes. Petals with 

claws, 4, turned towards the upper side of the flower, the two uppermost nar- 
rower and with a callous gland on the summit of the claw, and what seems 
to be a fifth small one (but is a sterile stamen transformed into a petal) stands 
before the lower lobe of the calyx. Fertile stamen only one with an oblong 
anther. Style slender: stigma entire. Pod globular. 

+ + Shrubs: fruit a 4-celled berry. 

11. FUCHSIA. Flowers showy; the tube of the highly colored calyx extended 
much beyond the ovary, bell-shaped, funnel-shaped, or tubular, the 4 lobes 
spreading. Petals 4. Stamens 8 Style long and thread-shaped: stigma 
club-shaped or capitate. : 

. 

1. CIRCAIA, ENCHANTER’S NIGHTSHADE. (Named from Circe, 
the enchantress, it is not obvious why; the plants are insignificant and 
Inert, natives of damp woods, flowering in summer.) 2/ 

C. Lutetiana, the common species, is 1°-2° high, branching, with ovate 
and slightly toothed leaves, no bracts under the pedicels, the rounded little 
fruit 2-celled and beset with bristly hairs. 

C. alpina, common only N. or in mountainous regions, smooth and deli- 
cate, 3-6! high, with thin and heart-shaped coarsely toothed leaves, minute 
bracts, and obovate or club-shaped fruit 1-celled and soft-hairy. 
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2. GAURA. (Name in Greek means superb, which these plants are not; 
only one of them is worth cultivating.) Fl. all summer. 

G. Lindheiméri, of Texas, cult. for ornament, nearly hardy N., about 
3° high, hairy, with lanceolate sparingly toothed leaves, long weak branches 
producing a continued succession of handsome white flowers ; the calyx hairy 
outside; petals nearly 1’ long. 2/ 
G. biennis, the common wild species, 3°-8° high, soft-hairy or downy, 

with oblong-lanceolate obscurely toothed leaves, small white or flesh-colored 
flowers, and downy fruit. 

8. EPILOBIUM, WILLOW-HERB. (Name compounded of three 
Greek words, meaning violet on a pod.) Fl. summer. The pods opening 
give to the winds great numbers of the downy-tufted seeds. 2/ 

§ 1. Flowers large and showy, in a lung spike or raceme, the widely spreading 
petals on short claws, the stamens and long style bent downwards, and the 
stigma of 4 long lobes : leaves alternate. 

E. angustifolium, Grear W. or Fire-Weep. One of the plants that 
spring up abundantly, everywhere northward, where forests have been newly 
cleared and the ground burned over: tall (4°—7°high) and simple-stemmed, 
smooth, with lanceolate leaves, and a long succession of pink-purple flowers. 

§ 2. Flowers small in corymbs or panicles terminating the branches, with petals, 
stamens, and style erect, a club-shaped stigma, and all the lower leaves 
opposite : stem 1° - 2° high. 

E. coloratum. Almost everywhere in wet places, fl. through late sum- 
mer and autumn, nearly smooth ; with thin lance-oblong leaves generally with 
‘purple veins, and purplish petals deeply notched at the end and a little longer 
than the calyx. 
E. mélie. In bogs N., less common, soft downy all over ; leaves crowded, 

linear-oblong, blunt ; petals rose-color, notched, 2!/—3" long. 
E. palustre. In wet bogs N., slender, minutely hoary all over ; leaves 

linear or lance-linear, nearly entire ; petals purplish or white, small. 

4. ZAUSCHNERIA. (Named for Zauschner, a Bohemian botanist.) 2 
Z. Californica. Cult. for ornament, from California, flowering through 

late summer and autumn, 1°-2° high, the oval or lanceolate leaves and the pods 
with downy-tufted seeds resembling those of Epilobium ; but the handsome 
scarlet flowers more like those of a Fuchsia: these are single and sessile in the 
nie of the upper and alternate leaves, or at length somewhat racemed, about 
2' long. 

5. CLARKIA. (Named for Capt. Clark, who with Capt. Lewis made the 
first official exploration across the mountains to the Pacific, and brought home 
one of the species.) Herbs of Oregon and California, with alternate mostly 
entire leaves, and showy flowers in the upper axils, or the upper running 
into a loose raceme: cult. for ornament: fl. summer. @ 

C. pulchélla. About 1° high, with narrow lance-linear leaves, deeply 
3-lobed petals (purple, with rose-colored and white varieties), bearing a pair of 
minute teeth low down on the slender claw, the lobes of the stigma broad and 
petal-like. There is a partly double-flowered variety. 

C. élegans. Fully 2° high, more commonly flowered in the conservatory, 
with long branches, lance-ovate or oblong leaves, the lower petioled, lilac-purple 
entire petals broader than long and much shorter than their naked claw, 
smaller lobes to the stigma, and a hairy ovary and pod. 

6. EUCHARIDIUM. (Name from the Greek, means charming.) @ 

E. concinnum, of California, cult. for ornament; a low and branching 
plant, like a Clarkia in general appearance, except in the long tube to the calyx, 
and with ovate-oblong entire leaves on slender petioles, and middle-sized rosc- 
purple or white flowers, in summer. 
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7. GQ2NOTHERA, EVENING-PRIMROSE. (Name from Greek words 
for wine and hunt; application obscure.) Very many species, all original] 
American, and most of them from the U. S., especially from 8. W. and W. 
The following are the principal common ones, both wild and cult. for 
ornament: fl. summer. (Pollen-grains loosely connected by cobwebby threads, 
strongly 3-lobed. See Lessons, p. 103, fig. 316.) 

§ 1. Stigmas 4, long and slender, spreading in the form of a cross: tube of the 
calyx beyond the ovary long and mostly slender. 

* YELLOW-FLOWERED EVENING-PRIMROSES, eat so-called, the flowers 
ing lly suddenly) in ing twilight, and fading away when sun 

shine returns, odorous ; the yellow petals cammonly obcordate. 

+ Stems elongated and leafy : pod cylindrical or spindle-shaped, sessile. @ 

GS. biénnis, Common E. Wild in open grounds, and the large-flowered 
forms cult. for ornament; erect, 2°-5° high, hairy or smoothish, with lance- 
oblong leaves entire or obscurely toothed, flowers at length forming a terminal 
leafy-bracted spike, and petals obcordate. Runs into several varieties, of which 
the largest and finest now cultivated is 

Var. Lamarckiana, from S. W., which is tall and stout, with corolla 
3'-4' in diameter: the sudden opening at dusk very striking. 
G. rhombipétala. Wild on our western limits; more slender, hoary, 

1°-— 3° high, the rather small flowers with rhombic ovate and acute'petals. 
G. Drumméndii, cult. from Texas; has its stems spreading on the 

ground, and large flowers, like those of the first, in the upper axils, the lance- 
ovate leaves, &c. soft-downy. p 

C&. sinuata. Wild from New Jersey 8., in sandy ground; low and 
spreading, hairy, with lance-oblong sinuate or pinnatifid leaves, small flowers 
in their axils, pale yellow petals turning rose-color in fading, and slender pods. 

+ + Stems short and prostrate or scarcely any: pod short, 4-winged. 

G&. triloba. Cult. from Arkansas: leaves pinnatifid and cut, like those 
of Dandelion, smooth, all in a tuft at the surface of the ground, on the short 
crown, which in autumn is crowded with the almost woody pyramidal-ovate 
narrowly 4-winged sessile pods, forming a mass 3'- 5’ in diameter; flowers 
rather small, the slender tube of the calyx 4!— 5! long, its lobes about as long 
as the obscurely 3-lobed or notched pale-yellow petals, which turn purplish in 
fading. © ® 

dé. Missouriénsis, the greener-leaved form also called Gi. MacROCARPA. 
Cult. from Missouri and Texas; fincly hoary or nearly smooth, with many 
short prostrate stems 2/- 12! long from a thick woody root, crowded lanceolate 
entire leaves, very large and showy flowers in their axils, opening before sun- 
set; the tube of the calyx somewhat enlarging upwards, 6’-7! long; the 
bright-yellow corolla 4! — 6! across ; pod with 4 very broad wings. Y 

* * WHITE-FLOWERED Eveninc-Primrosss, usually turning rose-colored in 
fading, some of them opening in the daytime: petals broadly obovate or ob- 
cordate: flower-buds commonly nodding. 

Gs. taraxicifolia (probably a variety of CE. acadxts), from Chili: rather 
aairy, at first stemless, at length forming prostrate stems, with pinnatifid or 
innate leaves, after the manner of Dandelion (as the name denotes), and very 
arge flowers in the axils, tube of calyx 3/—4' long, corolla 3'— 5! across, and a 
woody obovate and sharply 4-angled sessile pod. @ 

d&. speciosa, Nutt., of Arkansas and Texas, not hardy in cult. N.; 
ubescent, with erect and branching stems 6/— 20/ high, lance-oblong cut-toothed 
eaves, the lower mostly pinnatifid ; flowers somewhat racemed at the summit, 
and opening in the daytime ; calyx-tube rather club-shaped and not much longer 
than the ovary ; corolla 3!—4! across ; pod club-shaped. 
_(Gé. MARGINATA, a tufted mostly stemless species, with lanceolate and often 

pinnatifid toothed soft-hairy leaves, and peduncled oblong-cylindrical roughish 
pods; CE. tRIcHocALyx, soft-hairy, conspicuously so on the calyx, with 
deeply obcordate petals, long-linear pou with a thicker closely sessile base and 
smooth seeds; CE. aLBICAULIS, with ascending stems, smooth or slightly hoary, 
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smaller entire petals, but pods and seeds like the foregoing; and CE. pinna- 
tfFIDA, with petals as in CK. trichocalyx, and similar pods, but with striate 
and reticulated seeds, — all handsome white-flowered species of Western plains 
and the Rocky Mountains, — are beginning to be cultivated.) 

* * * YELLOW-FLOWERED, DIURNAL, sometimes called Sunprops, the blos- 
soms opening in bright sunshine: petals mostly obcordate: stems leafy: 
leaves obscurely toothed or entire. ud species of the country, all but the 
last occasionally cultivated. 2 

+ Pod short-oblong or obovate, 4-wing-angled. 

Gi. glatica. Wild from Virginia and Kentucky near and in the moun- 
tains S.: 1°-2° high, smooth, pale and glaucous, leafy to the top; leaves ovate 
or lance-ovate; corolla 2! or more in diameter. 

+ + Pod club-shaped, hat 4-wing-angled above, and 4 intervening ribs. 
G&. fruticdsa. Wild in open places: not shrubby, as the name would 

imply, hairy or nearly smooth, with oblong or lanceolate leaves, somewhat 
corymbed flowers 14/- 2! in diameter, and short-stalked pods. 

. linearis. Wild from Long Island S. near the coast: pale or somewhat 
hoary with minute pubescence, with slender and spreading often bushy-branched 
stems 1'—2! long, linear or lance-linear leaves, and somewhat corymbed flowers, 
corolla 1/-14/ across, and hoary pods tapering into a slender stalk. — A spread- 
ing form is cultivated, blooming very freely through the summer. 

Gs. pumila. In fields, &c.: nearly smooth, 5’-12! high, with mostly 
simple erect or ascending stem, oblanccolate leaves, and scattered flowers, the 
corolla less than 1! across, and pods short-stalked or sessile. 

* * * * RED-PURPLE-FL., DIURNAL, leafy-stemmed : pods club-shaped. @ @® 
G&. rdsea, from Mexico. Minutely downy, with slendcr spreading stems 

6!— 24! high, ovate or lance-oblong leaves, the lowef somctimes rather pin- 
natifid, and flowers 1’ across in leafy racemes. 

§ 2. Gopkr1a. Stigma with 4 linear or short and broad lobes : tube of the calyx 
ond the linear or spindle-shaped ovary inversely conical or funnel-shaped : 

leafy-stemmed : flowers open by duy, scentless : petals broad and fan-shaped 
or wedge-shaped, the truncate summit generally eroded, lilac-purple, rose- 
color, or sometimes white: anthers erect on short (the alternate ones on very 

short) and broadish filaments, curving after opening. All W. American, 
abounding in Oregon and California, several in the gardens, the following 
most common. (1) 

G. purpurea. Very leafy to the top, rather stout, 6/—10' high, at length 

with many short branches ; leaves pale, lance-oblong, entire ; corolla 1/- 1}! 

across, purple, with a d@rk eye ; short and broad lobes of stigma dark-colored ; 

pods short and thick, closely sessile, rather conical. 

G. rubictnda. Taller, 1°- 2° high, and linear-lanceolate leaves rather 

scattered along the slender branches; corolla 2! or more across, lilac-purple 

with saffron-colored eye (also pale or rose-colored varieties) ; lobes of stigma 

oblong, pale ; pods thickish, cylindrical, sessile. : 

Gs. Lindleyi. Erect or spreading, 8/-16' high, with slender branches, 

narrow lanceolate leaves ; corolla about 2! across, lilac-purple, with a deeper red- 

purple spot on the middle of each petal ; lobes of the stigma linear and pale ; 

pods slender, linear, somewhat tapering at the ends. ; 

G2. ameena. Slender, 6/-18' high, with lance-oblong or lance-linear 

leaves, and corolla 2! — 3! across, rose-color or almost white, with usually a deeper 

reddish eye; lobes of stigma linear ; pods linear. 

8. JUSSLASA. (Named for Bernard, the elder de Jussieu.) Leaves entire. 

Flowers yellow, all summer. 

J. dectirrens. Wet gr8unds, Virg. to Ill. and 8. Erect stems and slen- 

der branches margined or winged in lines proceeding from the bases of the 

lanceolate leaves, smooth throughout ; flowers sessile or short-stalked, with 4 

lobes of calyx nearly as long as the petals, and oblong-club-shaped 4-angled 

pod. @ Y 
10 
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J. grandiflora. Marshes S.: hairy, with stems erect from a creeping 
base, lanccolate acute leaves, flowers 2! in diameter, the 5 calyx lobes only half 
as long as the petals, and pods cylindrical and stalked. ; 

J. repens. In water from S.,Ill. S.: smooth, with creeping or floating 
and rooting stems, oblong leaves tapering into a slender petiole, a ac nap 
flowers l/ or more across, with 5 calyx-lobes, the cylindrical or club-shaped pods 
tapering at the base. 2/ 

9. LUDWIGIA, FALSE LOOSESTRIFE. (Named for C. G. Ludwig, 
a German botanist, rather earlier than Linneus.) Marsh herbs, with entire 
leaves ; flowers seldom handsome, in summer and autumn. 2 

§1. Leaves alternate, mostly sessile. 
* Flowers peduncled in the upper azils, with yellow petals (about 4! long) equalling 

the leaf-like ovate or lance-ovate calyx-lobes : stamens and styles slender : 
pod cubical, strongly 4-angled, opening by a hole at the top : stems 2° — 3° high. 

L. alternifolia. Common E., the only one found far N.: smoothish, 
branching, with lanccolate leaves tapering to both ends, petals scarcely longer 
than calyx, and angles of pod wing-margined. 

L. virgata. Pine barrens S.: downy, with mostly simple stems, blunt 
oblong leaves or the upper linear and smaller, and petals twice the length of the 
reflexed calyx. 

L. hirtélla. Pine-barrens from New Jersey 8.: hairy, with simple stems, 
oblong or lanceolate short and blunt leaves, and petals twice as long as the 
barely spreading calyx-lobes. 

* * Flowers sessile in the upper axils, small, and with pale yellow petals about the 
length of the persistent calyx-lobes: stamens and style short: leaves on 
flowering stems narrow and linear. 

L. linearis. Swamps from N. Jersey S.: smooth, loosely branched, 1° -3° 
high, with acute leaves on the flowering stems, but obovate ones on creeping 
runners ; pods oblong-clubshaped or top-shaped and much longer than the tri- 
angular-ovate calyx-lobes. 

. linifolia, only S., is 6'-12! high, with blunter leaves, and cylindrical 
pods little longer than the lanceolate calyx-lobes. 

% * % Flowers sessile, often clustered, and with no petals, or rarely mere rudi- 
ments : leaves mostly lanceolate, some species with obovate or spatulate leaves 
on creeping runners : flowering stems mostly 2° -3° high. 

+ Downy all over: flowers spiked or crowded at the end of the branches. 

L. pildsa. Only S.: much branched, with lance-oblong leaves, and glob.. 
ular-4-sided pod about the length of the spreading calfx-lobes. . 7% 

+ + Smooth or smoothish throughout. 
L. cylindrica. From Illinois and N. Car. S.: much branched, with Jon, 

lanceolate and acute leaves tapering into a petiole, small axillary flowers, an 
cylindrical pods much longer than the small calyx-lobes. 

L. spherocarpa. From HE. New England S.: with lanceolate or linear 
leaves acute at both ends, very small flowers in the axils, and globular pods not 
sae than the calyx-lobes, with hardly any bractlets at their base. 

. polyearpa. From Michigan 8.: like the last, but smoother, and with 
conspicuous slender bractlets at the base of the 4-sided rather top-shaped pod, 
which is longer than the calyx-lobes. 

L. capitata. From N. Carolina S.: with slender simple stems angled 
towards the top, long lanceolate caves ; flowers mostly crowded in an oblong or 
roundish terminal head, and obtusely 4-angled pod longer than the calyx-lobes. 

L. alata. From N. Carolina S.: with simple or sparingly branched stems 
strongly angled above, few flowers, in the axilsgof the upper wedge-lanceolate 
leaves, and an inversely feel pod as long as the ate calyx-lobes, with 
concave sides and winged angles. 

L. microcarpa. From N. Carolina S.: the low stems creeping at base 
and 3-angled above, leaves spatulate or obovate, with minute flowers in their 
axils, the short 4-angled pods not larger than a pin’s head. 
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§ 2. Leaves opposite, obovate or spatulate, long-petioled, with small and nearly 
sessile flowers in their axils: stems creeping or floating. 

L. palistris. Common in ditches and shallow water : smooth, with no 
petals, or small and réddish ones when the plant grows out of water, and oblong 
obscurely 4-sided pods longer than the very short calyx-lobes. 

L. natans. From N..Carolina §.: larger than the foregoing, and with 
yellow petals as long as the calyx-lobes, the pods tapering to the base. ' 

§ 3. Leaves opposite, nearly ile, with a long-peduncled flower in the axil 
of some of the upper ones: stems creeping in the mud. 

L. arcuata. From coast of Virginia S.: a small and smooth delicate 
plant, with oblanceolate leaves shorter than the peduncle, yellow petals longer 
than the slender calyx-lobes, and club-shaped somewhat curved pod. 

10. LOPEZIA. (Named for 7. Lopez, an carly Spanish naturalist.) 
L. racemosa. Cult. sparingly, from Mexico: a slender, branching, nearly 

smooth plant, with alternate ovate or lance-oblong leaves on slender petioles, the 
branches terminated with loose racemes of small rose-pink or sometimes white 
flowers (only }/ in diameter), on slender pedicels from the axil of leafy bracts, 
produced all summer, followed by very small round pods. @® 

ll. FUCHSIA. (Named for Z. Fuchs, an early German botanist.) Well- 
known ornamental tender shrubby plants, or even trees, chiefly natives of the 
Andes from Mexico to Fuegia, mostly smooth, with opposite or ternately 
whorled leaves. The species in cultivation, now greatly mixed and varied, 

chiefly come from the following. 

§ 1. SHort-rLowrreD Fucustas, or Lapres’ Earprors ; with the lobes of 
the normally red calyx longer than the tube and than the petals ; the latter 
normally violet or blue, obovate and retuse, convolute around the base of 
the projecting filaments and still longer style: flowers hanging on long 
peduncles from the axils of the leaves. 

F. coccinea, or F. ctondsa. Low, the rather small scarlet flowers with 

globular or ovoid calyx-tube between the ovary and the lobes, which also form 

a globular bud and hardly spread after opening ; leaves short-petioled. 

F. Magellanica, from 8. Chili and Fuegia : less tender, with tube of the 

calyx bell-shaped and much shorter than the lobes ; leaves short-petioled or the 

upper sessile. : 
. macrostémma, from Chili: leaves on slender petioles; calyx-tube 

oblong or short-cylindrical, more or less shorter than the spreading lobes. — 

These species now greatly varied in color ; some varieties with calyx white or 

light and’ the petals deeply colored, some with the reverse ; also double-flowered, 

the petals being multiplied. 

§ 2. Lonc-FLOWERED Fucustas ; with trumpet-shaped or slightly funnel-shaped 

tube of the calyx 2!—3! long, very much longer than the spreading lobes, 

which little exceed the acute or pointed somewhat spreading petals : stamens 

and style little projecting: flowers crowded into a rather close drooping 

raceme or corymb at the end of the branches : leaves large, 5! - 7! long. 

F. falgens, from Mexico: smooth, with ovate somewhat heart-shaped leaves, 

and scarlet flowers, the lance-ovate calyx-lobes often tinged with green. 

F. corymbiflora, from Peru: mostly pubescent, with lance-oblong and 

taper-pointed almost entire leaves, and red flowers, the lanceolate calyx-lobes 

and the lance-oblong petals taper-pointed, at length widely spreading. 

§ 3. Panrcrep Fucustas ; with small flowers erect in a naked and compound 

terminal panicle or cluster : lobes of the calyx and petals widely spreading. 

F. arboréscens, Tree F., from Mexico: a stout shrub rather than tree, 

with oblong or lance-oblong entire leaves acute at both ends and usually 

whorled ; flowers light rose-color, } long, with narrow oblong calyx-lobes, and 

petals rather longer than the tube, about as long as the stamens and style. 
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45. MELASTOMACEA, MELASTOMA FAMILY. 

Plants with opposite and simple 3 — 7-ribbed leaves, no stipules, 

as many or twice as many stamens as petals, both inserted in the 
throat of the calyx, anthers usually of peculiar shape and opening 
by a small hole at the apex. Flowers usually handsome, but mostly 
scentless. A large order in the tropics, represented in northern 
temperate regions only by the genus Rhexia of the Atlantic States. 
None in common cultivation, but the following are those more 
usually met with in choice conservatories : — 

Centradénia rdsea, from Mexico: a low and bushy almost herbaceous 
plant, with unequal-sided and falcate broadly lanceolate leaves, apparently 
alternate (which comes from the diminution or total suppression of one leaf of 
each pair), producing great abundance of small flowers in short raceme-like clus- 
ters, with 4 white and rose-tinged petals, and 8 anthers with curious club-shaped 
and tail-like appendages. . ; 
Heterocéntron rdseum, from Mexico: an herb, or nearly so, with thin 

ovate leaves which are feather-veined rather than ribbed, and with terminal pani- 
cles of handsome bright rose-colored flowers (and a white variety), of 4 petals 
and 8 very unequal and dissimilar stamens, some with appendages at base, some 
without. 
Cyanophyllum metallicum, from Central America, cultivated in hot- 

houses for its magnificent foliage; the ovate leaves sometimes fully two feet 
long, purple beneath and bluish above with metallic lustre. — Then we have the 
U.S. genus, 

1. RHEXIA, DEER-GRASS, MEADOW-BEAUTY. (Name from 
Greek for rupture: application obscure.) Low erect herbs of wet or sandy 
ground, commoner §., often bristly, at least on the margins of the sessile 
3 —5-ribbed leaves, with handsome flowers in a terminal cyme or panicle. 
Tube of the calyx urn-shaped, adherent to the lower part of the 4-celled ovary 
and continued beyond it into a short 4-toothed cup, persistent. Petals 4, 
obovate. Stamens 8, with anthers opening by a single minute hole. Style 
slender: stigma simple. Seeds numerous in the pod, coiled like minute snail- 
shells. Fl. summer. 2/ 

% Anthers linear and curved, with a sac-like base and usually a minute spur: 
flowers in a panicle or loose cyme. 

R. Virginica. The common species N., in sandy swamps: 6! — 20' high, 
with square stem almost winged at the angles, ovate or lance-oval sessile leaves, 
and large pink-purple flowers. 
R. Mariana. From New Jersey and Kentucky S.: 10!- 24! high, with 

terete or 6-angled branching stem, linear or lance-oblong leaves narrowed at 
base, and paler purple flowers hairy outside. 

R. glabélla. Pine-barrens S8.: smooth, with a simple slender stem, lan- 
ceolate glaucous leaves, and large bright-purple flowers. 

* + Anthers oblong and straight, destitute of any appendage. 
+ Flowers purple, few or solitary: leaves small (rarely 1' long), rounded-ovate, 

ciliate with long bristles : stem square, smooth. 

R. cilidsa. Bogs in pine barrens from Maryland S.: stem 10! - 12! high; 
leaves bristly on the upper face ; and calyx smooth. 

R. serrulata. Bogs in pine barrens wholly S.: stem 3'-6! high; leaves 
smooth above ; calyx bristly. 

+ + Flowers yellow, small, numerous, not casting the petals early, as do the others : 
stem 4-angled, bristly, bushy-branched above. 

R. lutea. From North Carolina S. & W.: stem 1° high, bristly ; leaves 
lanceolate, or the lower obovate ; calyx smooth. 
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46. MYRTACEZ:, MYRTLE FAMILY. 

Trees or shrubs, with simple entire and mostly aromatic leaves 
punctate with pellucid or resinous dots, no stipules, perfect flowers, 
calyx-tube adherent to the ovary, its throat, or a disk bordering it, 
bearing the petals and numerous stamens: style and stigma, single. 
A large family in the tropics and southern hemisphere, here com- 
monly known only by a few house-plants, which may be briefly 
noted as follows : — 

1. Myrtus communis, Common Myrriz, from the Mediterranean 
region ; smooth, with ovate or lance-ovate opposite shining leaves, small in the 
variety usually cultivated, peduncles in their axils bearing a small white or 
uaktier oe flower (sometimes full double), followed by a black berry, containing 
several kidney-shaped seeds. 

2. Eugenia Jambos, Rossz-Arprz, from India: smooth, with opposite 
shining long and lanceolate leaves, and clusters of large white flowers with their 
long stamens most conspicuous ; the calyx-tube dilated and prolonged beyond 
the ovary, which forms a large edible berry, like a small apple, scentless, but 
when eaten of a rose-like savor ; seeds very few, large. ~ 

3. Psidium pyriferum, Guava, of W. Ind.: with oval feather-veined 
opposite leaves, and one or two white flowers at the end of an axillary peduncle; 
the fruit a large and pear-shaped yellowish berry which is eatable, and from 
which Guava jelly is made in the West Indies. 

4. Callisteémon lanceolatum, of Australia, called BorrLe-Brusu, 
on account of the appearance of the flowers (sessile all round the stem below 
the later leaves) with their very long deep red stamens; the 5 petals small and 
falling early ; the fruit a small many-seeded pod opening at the top; the alter- 
nate lanceolate leaves remarkable for being turned edgewise by a twist at their 
base, as in many related Myrtaceous plants of Australia. 

47. LYTHRACEA, LOOSESTRIFE FAMILY. 

Differs from the related orders in having the ovary and pod free 
from, but mostly enclosed in, the tube of the calyx, the leaves not 
punctate, the anthers opening lengthwise. To this family has lately 
been appended the Pomegranate, which, although peculiar, is com- 
monly referred to the Myrtle Family, notwithstanding the dotless 
leaves. 

§1. Ovary coherent with the calyx-tube, becoming a fleshy fruit. Small tree. 

1, PUNICA. Calyx-tube colored (scarlet), thick and coriaceous, its top-shaped 
base coherent with the ovary, above enlarged and 5-7-lobed ; its throat 
bearing the 5-7 petals and very many incurved stamens. Style slender. 
Ovary with many cells in two sets, one above the other, and very many 
ovules in each. Fruit large, globular, crowned with the calyx-lobes, berry- 
like, but with a hard rind: the numerous seeds coated with a juicy edible pulp. 

§2. Ovary free from the calyx-tube, becoming a 1-6-celled pod. 

« Stamens indefinitely numerous. Small tree. 

2. LAGERSTREMIA. Calyx 6-lobed. Petals 6, very wavy-crisped, raised on 
slender claws, borne on the throat of the calyx. Stamens borne in the bot- 
tom of the calyx, very long and slender, 6 outermost larger than the rest. 
Style very slender. Pod oblong, thick, many-seeded, 3-6-celled, only the 
base covered by the persistent calyx. 

« Stamens 4-16, only as many or twice as many as the lobes of the culya, inserted 
: lower down than the petals. Herbs or nearly so: calyx mostly with projecting 

folds, or accessory teeth between the proper teeth or lobes. 
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+ Flower regular or nearly so: pod many-seeded, included in the calyx. 

3. NESA. Calyx short bell-shaped or hemispherical. Stamens 10-14, twice 
as many as the petals, in 2 sets, with long projecting filaments. Style slen- 
der. Pod globular, 3-5-celled. Leaves mostly whorled in threes or opposite. 

4. LYTHRUM. Calyx cylindrical, 8-12-ribbed or striate. Petals5-7. Stamens 
5-14. Style slender. Pod oblong, 2-celled. Leaves sessile. 

5. AMMANNIA. Calyx short, 4-angled. Petals 4 and small, or none. Stamens 
4, short. Pod globular, 2-4-celled. Leaves opposite, narrow. 

+ + Flower irregular : pod mostly few-seeded. 

6. CUPHEA. Calyx elongated, mostly many-ribbed, gibbous, spurred, or with a 
sac-like projection at base on the upper side, oblique at the mouth, which 
has 6 proper teeth, and usually as many intermediate accessory ones or pro- 
cesses. Petals mostly 6, with claws, and very unequal, the two at ones 
larger; sometimes all or part wanting. Stamens 11 or 12, unequal: filaments 
short. A gland at the base of the ovary on the upper side. Style slender: 
stigma 2-lobed. Ovary flat, 2-celled, but one cell smaller and sterile or 
empty. Pod enclosed in the calyx, and bursting through it on the lower 
side; the placenta bearing a few flat seeds, hardening, curving, and at length 
projecting through the rupture. 

1. PUNICA, POMEGRANATE. (The name means Carthaginian.) 
P. Granatum. Tree cult. from the Orient, as a house-plant N.: smooth, 

with small oblong or obovate obtuse leaves, either opposite or scattered, mostly 
clustered on short branchlets ; the flowers short-stalked, usually solitary, large, 
both calyx and corolla bright scarlet, with 5--7 petals, or full double ; the fruit 
as large as a small apple. 

2. LAGERSTRGEMIA, CRAPE-MYRTLE. (Named for a Swedish 
naturalist, Lagerstrem.) 

L. Indica, from E. Indies: planted for ornament S., and in ‘conserva- 
tories N.: shrub with smooth ovate or oval opposite leaves, and panicles of very 
showy pale rose or flesh-colored large flowers, remarkable for the wavy-crisped 
petals and long silky-tufted stamens. 

3. NESASA. (Name from Greek for insular, from the habitation of the 
original species.) 2 

N. verticillata. Common E. and S. in very wet places; smooth or 
minutely downy, with long recurving branches (2° —8° long), lanceolate leaves, 
mostly in threes, the upper with clustered short-stalked flowers in their axils, 
5 wedge-lanceolate rose-purple petals, and 10 stamens of two lengths. 
N. salicifolia. Cult. from Mexico, not hardy N.; low, slightly shrubby 

at base, smooth, erect, with lance-oblong or oblanceolate leaves, the upper ones - 
sometimes alternate, almost sessile flowers in their cxils, with mostly 6 obovate 
yellow petals, and 12 stamens of almost equal length. 

4. LYTHRUM, LOOSESTRIFE. (Name in Greek for blood: some have 
red flowers.) Fl. summer. 

L. Salicaria, Srixep L. Sparingly wild N. E. in wet meadows, and 
cult. ; with stems 2°-3° high, leaves broad-lanceolate, and often with a heart- 
shaped base, in pairs or threes ; flowers crowded in their axils and forming a 
wand-like spike, rather large, with 6 or rarely 7 lance-oblong pink petals, and 
twice as many stamens of two lengths. 

L. alatum. Low grounds W. & S.: nearly smooth, slender, 2°-3° high, 
above and on the branches with margined angles, very leafy ; the small leaves 
oblong, the uppermost not longer than the small flowers in their axils; petals 
6, purple ; stamens 6. 

5. AMMANNIA. (Named for Ammann, an carly German botanist.) 
Low, insignificant herbs, in wet places, especially S., with small greenish 
flowers in the axils of the narrow leaves ; the inconspicuous petals purplish, 
or none: fl. all summer. 
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A. humilis, from Mass. to Michigan and S. ; has narrow oblanceolate or 
spatulate leaves, tapering to the base, and a very short style. @ 
A. latifolia. W.&6&., taller, the lance-linear leaves with a broader and 

auricled partly clasping base. @ 

6. CUPHEA. (Name from Greek, means gibbous or curved, from the shape 
of the calyx.) Leaves chiefly opposite: fl. all summer. 

C. viscosissima, Crammy C. Sandy fields from Conn. to Ill. and S.: 
a rather homely herb, 1°- 2° high, branching, clammy-hairy, with lance-ovate 
leaves, small flowers somewhat racemed along the branches, and ovate pink 
petals on short claws. @ 

C. silenoides. Cult. from Mexico: clammy-hairy, 1° high, with lance- 
obiong or lanceolate leaves tapering at base into short petiole, and rather large 
flowers somewhat racemed on the branches; calyx purplish, almost 1’ long, 
ovoid at base and with a tapering neck ; petals blood-purple or crimson, rounded 
the 2 larger 4’ in diameter. @) ; 

Cc. platycéntra. Cult. from Mexico, both in greenhouses and for bor- 
lers, flowering through the season : slightly woody at base, 8/— 12’ high, form- 
ing masses, thickly beset with the ovate or lance-ovate acute smooth and glossy 
bright green leaves, contrasting with the bright vermilion flowers between each 
pair, the calyx narrow and tubular, almost 1‘ Jong, with a short and very blunt 
spur at base, the short border and teeth dark violet edged on the upper side 
with white; petals none. 2 

48. LOASACEZ, LOASA FAMILY. 
Herbs with rough pubescence, and some with stinging bristles, no 

stipules, a 1-celled ovary coherent with the tube of the calyx (which 
is little if at all extended beyond it), and mostly with 3-5 parietal 
placent, in fruit a pod, few —many-seeded: persistent calyx-lobes 

and true petals mostly 5, and often an additional inner set of pet- 

als: stamens commonly numerous, often in 5 clusters: style single. 

Natives of America, mostly S. & W.: several cult. for ornament. 

* Erect or spreading, not twining: leaves alternate: petals flat. 

1. MENTZELIA. Petals lanceolate, spatulate, or obovate, deciduous. Filaments 

long and slender, or some of the outermost broadened or petal-like: anthers 

short and small. Pod top-shaped, club-shaped, or cylindrical, straight. Herb- 

age rough with short stiff pubescence, or bristly, but not stinging. 

« & Twining herbs: leaves opposite, petioled: petals hood-shaped or slipper-shaped. 

2. BLUMENBACHIA. Petals 6, spreading, and as many scale-like small ones or 

appendages alternate with them. Stamens in 5 sets, one before each petal, 

with very slender filaments; also 10 sterile filaments, a pair before each ap- 

pendage. Ovary and many-seeded pod 10-ribbed, when old spirally twisted 

and splitting lengthwise. “Peduncles axillary, mostly 1-flowered. Herbage 

beset with sharp bristles, commonly stinging like nettles. Flowers on long 

axillary peduncles. 

1. MENTZELIA. (Named for C. Mentzel, an early German botanist.) 

F]. summer or autumn. @ @ Includes the Bartonia of Nuttall and 

Evcnipe. 

§ 1. Pod 3 -9-seeded : flowers small, yellow, opening in sunshine. @ @ 

M. oligospérma. Open dry ground, from Illinois 8. W. : a rough and 

homely plant, with spreading brittle branches, ovate and oblong angled or cut- 

toothed leaves, and yellow flowers Jess than 1’ broad, with 5 wedge oblong 

pointed petals, and about 20 slender filaments. 

§ 2. Barronra of Nuttall, &c., not of bie pial Pod mostly long, contain- 

ing many or at least 20 cubical or flat seeds : flowers large and showy : 

petals 1'— 2! long : herbage rough. 
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M. Lindleyi. Cultivated, from California, usually under the name of 
Bartonia atvrea. Plant 1°-2° high, with leaves lance-ovate in outline 
and deeply pinnatitid, their lobes linear ; flowers with 5 obovate and pointed 
bright yellow petals opening in sunshine, and the very numerous filaments all 
slender. 
M. ornata, the Bartonra ornAta of Nuttall, a very large-flowered 

species, of the plains of Nebraska and S. : 2°-4° high, with oblong-lanceolate 
sinuate-pinnatifid leaves, and white fragrant flowers opening at sunset or on a 
cloudy afternoon, leafy-bracted under the ovary, and with 10 lance-ovate or 
spatulate acute petals, about 2’ Jong, the 5 inner narrower, and the 200 - 300 
filaments all slender; seeds very many and flat. Rarely cult. for ornament, 
but well worthy of it. @ 2? ont 
M. niida, the Barron1a nipa of Nuttall, of the same district and further 

south, and less rare in cultivation than M. ornata, resembles it, but has flowers 
of half the size and often without leafy bracts under the ovary; outer fila- 
ments mostly broadened; seeds wing-margined. @ 2? 

§ 3. Evcnipe of Zuccarini Pod short, containing very many minute roundish 
or oblony seeds : flowers showy, yellow, opening in bright sunshine. 

M. longipes. Cult. from Mexico and Texas under the name of Evcnipy 
BARTONIOIDES ; a tender succulent plant, branching and usually spreading on 
the ground, bristly, with ovate cut-toothed or slightly lobed leaves on slender 
petioles, and flowers mostly on still longer simple peduncles (3'- 6/ long), the 
5 ovate petals and very many slender filaments fully 1’ long. @ 

2. BLUMENBACHTIA. (Named for the distinguished German physiol- 
ogist, Blumenbach. Includes CaiédpHora. FI. all summer. 

B. insignis. Cult. from Chili; rather curious than ornamental, with 
palmately about 5-parted leaves, smal] flowers with white petals and yellow 
red-tipped inner appendages ; the pod obovate, slightly twisted, with 5 strongly 
projecting placentz. @ 

. lateritia. Cult. from South America, under the name of LoAsa or 
CaiopHora LateRftia ; climbing frecly ; with pinnatifid or pinnate leaves of 
5 or more lance-ovate divisions or leaflets, which are cut-toothed or some of 
them again pinnatifid; flowers almost 2’ across, with brick-red petals; the long 
pod at length much twisted. @ 

49, CACTACEZ, CACTUS FAMILY. 
Fleshy plants of peculiar aspect, mostly persistent, destitute of 

foliage (with exception of the rare Pereskia), its place supplied by 
the green rind of the flattened, columnar, globular, or various-shaped 
atem; the perfect solitary and sessile flower with calyx adherent to 
the ovary, its lobes or sepals, the petals, and the stamens numerous, 
usually in several ranks, the latter mostly very numerous ; ovary 
l-celled with several parietal placente ; style single, with several 
stigmas ; the fruit a 1-celled and generally many-seeded pulpy berry. 
(See Lessons, p. 48, fig. 111, and p. 84, fig. 229.) 
We have three or four wild species, several others in common 

house-cultivation, and a larger number in choice collections, some 
of which are hybrids. 

§ 1. No tube to the flower above the ovary: stem jointed. 
1. OPUNTIA. Stem branching, formed of successive joints, which are mostly 

flat, bearing at first some minute awl-shaped bodies answering to leaves, 
which soon fall off, and tufts of barbed bristles and often ee also in their 
axils. Flowers from the edge or side of a joint, open ing in sunshine anu 
for more than one day. : 



CACTUS FAMILY. 153 

§ 2. Tube formed of the united sepals, gc. more or less extended beyond the ovary. 

* Stems and branches of flat and leaf-like joints, with the margins more or less toothed 
or crenate, and with an evident woody centre or midrib, with no prickles and 
no bristles, or only tufts of very short ones in the notches. 

2. EPIPHYLLUM. Joints of the branches short and truncate, very smooth, and 
flowering from the end. Flowers open in the daytime and for several days, 
mostly oblique, the tube not much lengthened; the-sepals and petals rose-red, 
rather few, the innermost and larger ones about 8. Stamens not very many. 
Stigmas erect or conniving. 

8. PHYLLOCACTUS. Leaf-like branches or joints long, arising from the side of 
older ones, which with age form terete stems. Flowers from the marginal 
notches, slightly if at all irregular. Stigmas slender and spreading. 

« * Stems or branches i mies angled or grooved, or terete, and with tubercles or 
woolly tufts bearing a cluster of spines, prickles, or bristles. 

4. CEREUS. Stem mostly elongated, rarely globular, regularly ribbed or angled 
lengthwise, and with the clusters of spines or bristles on the ridges one 
above the other. Flowers from the side of the stem, commonly with a 
conspicuous tube, which, with the ovary below, is beset with scule-like 
sepals and generally with woolly or bristly tufts in their axils. Petals 
numerous and spreading. 

5. ECHINOCACTUS. Stem globular, depressed, or sometimes oblong-club-shaped, 
with many ribs or ridges bearing clusters of spines one above the other. 
Flowers naked at the summit of the ridges, and with a short or very short 
tube: otherwise as in Cereus. 

6. MELOCACTUS. Stem globular with a broad base, or conical, with many ribs 
bearing clusters of spines as in Echinocactus; but the flowers small and im- 
mersed in a woolly cylindrical muff-like mass at the summit. Sepals and 
petals united in a cylindrical tube, which is often swollen at the base. Fila- 
ments short. Ovary and berry not scaly. 

7. MAMILLARIA. Stems globular or cylindrical, mostly tufted, not ribbed, cov- 
ered with distinct and strongly projecting nipple-shaped tubercles, which are 
arranged in spiral order and tipped with a cluster of prickles. Flowers from 
the axils of the tubercles, with a short tube. Ovary and berry not scaly. 

1. OPUNTIA, PRICKLY-PEAR CACTUS, INDIAN FIG, &. (An 
ancient name, transferred to these American plants.) Fl. summer. Fruit 

often eatable. 

§ 1. Stamens not longer than the roundish, in ours yellow, widely opening petals. 

* Low, prostrate or spreading, native species, also cultivated. 

O. vulgaris, Common Prickiy-Pzar. On rocks and sand, from coast 

of New England S., with pale and rounded-obovate flat joints, 3'—- 6’ long, 

bearing minute appressed leaves, having bristles but hardly any spines in their 

axils, and a nearly smooth eatable berry. ee? 

O. Rafinésquii. Common W. & S. W.: deeper green, with joints 4!— 8! 

long, the little leaves spreading, several small spines and a single stronger one 

in the clusters, and flower often with a reddish centre. ; 

O. Missouriénsis. From Wisconsin W. on the plains: with obovate 
joints 2/4! long and tubercled, tufts of straw-colored bristles and 5-10 long 

and slender spines ; the berry dry and prickly. ‘ Regeat 

O. Pes-Cérvi. On the coast S., with small and narrow, almost cylindri- 

cal, easily separable joints, their spines in pairs ; the berry small and bristly. 

& % Erect, shrubby or tree-like, cultivated in conservatories, from West Indies and 

South America: berry edible. 

O. Ficus-Indica. Joints obovate, thick and heavy, 1° long, with minute 

spines or none; berry obovate, bristly. iales 

O. Tuna. Joints oval, 4'-8! long, with several unequal spines in the tufts, 

the longer ones about 1’ long. io 

O. Brasiliénsis. Tree-like, with a round straight trunk rising 10° or 

more high, bearing short branches, their ultimate joints obovate or oblong, 

sinuate, thinner. and more leaf-like than in the others, armed with single long 

and very sharp spines. 
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§ 2. Stamens longer than the erect crimson petals, shorter than the style. 

O. coccinellifera. Cult. from Mexico and West Indies: tree-like, 6°- 
10° high, with joints of the branches obovate-oblong, 4! ~ 12' long, spineless or 
nearly so, when young with single recurved spines, pale; berry red. One of the 
plants upon which the cochineal insect feeds, whence the name. 

2. EPIPHYLLUM. (Name from Greek, meaning upon a leaf, i. e. the 
flower from the top of what seems to be a leaf.) FI. usually in summer. 
E. truncatum. Cult. from Brazil: low, bright green, with drooping 

branches; the oblong joints scarcely 2' long, the upper end with a shallow 
notch ; flower 2'—3! long, oblique, with petals and short sepals spreading or 
recurved, the former so arranged that the blossom often appears as if 2-lipped. 

8. PHYLLOCACTUS. (From Greek words meaning Leaf-Cactus.) 
Cult. from South America and Mexico: fl. summer. 

* Flower with tube shorter than the petals, red, scentless, open through more than 
one day: petals and stamens many, except in the first species. 

P. biférmis. The least showy species; with slender stems, and two sorts 
of branches, one ovate or oblong, the other lanceolate; the latter producing 
a slender pink flower, 2’ long, with about 4 slender sepals, as many narrow 
lanceolate erect petals with spreading tips, and only 8-16 stamens. 

P. phyllanthoides. Has narrow-oblong sinuate-toothed leaf-like branches, 
numerous rose-colored oblong and similar sepals and petals, the outermost widely 
spreading, the innermost erect. 

P. Ackermanni. Like the preceding, but much more showy, with bright 
red and sharp-pointed petals spreading and 2!—3' long, and the scattered sepals 
small and bract-like. 

» « Flower sweet-scented, with tube 4!-10! long, bearing scattered and small scaly 
sepals or bracts, which are considerably longer than the numerous spreading 
white or cream-colored petals. 

P. crenatus. Leaf-like branches 1°-2° long, 2'—3! broad, sinuately 
notched ; flower open in the daytime and for several days, 7/— 8! in diameter, 
with the stout tube 4/— 5! long, the outer petals or inner sepals brownish. 

P. Phyllanthus. Branches nearly as in the preceding; but the flower 
opening at evening and lasting only till morning, its slender tube many times 
longer than the small petals. 

4. CEREUS. (Latin name of a war-taper or candle, from the form of the 
stem of some columnar species.) The following are the commonest in culti- 
vation, mostly from Mexico and South America: fl. summer. - 

§ 1. Stems and branches long, freeads creeping or climbing, remotely jointed 
more or less, only 3—7-angled : very large-flowered. 

% Flower red, open in daytime for several days: stamens much declined. 
C. speciosissimus. The commonest red-flowered Cactus; with stems 

2°-3° high, rarely rooting, 3 or 4 broad and thin wavy-margined angles or 
wings, and crimson or red flowers of various shades, 4°- 5! in diameter, the 
tube shorter than the petals. — There are various hybrids of this with others. 

%* * Flower white as to petals, opening at night, collapsing next morning, fragrant 
6'- 9! in diameter when expanded, the. tube 4! — 5! long: stems rooting and 
so climbing: prickles short and fine. NiGHT-BLOOMING CEREUS. 

C. triangularis has sharply triangular stems, minute prickles, and flower 
with glabrous tube, olive-green sepals, and yellow stamens. 

C. nycticallus, has 4~6-angled stems with very minute prickles, and 
flower much like the next but with browrtish sepals. 
C. grandifiorus, Common Nrgu1-BLoomIne CEREUS, has terete stems 

with 5-7 slight grooves and blunt angles, bearing more conspicuous prickles, 
long bristles on the flower-tube, and dull yellow sepals. 
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§ 2. Stems and branches long, weak, disposed to trail or creep, remotely jointed, 
cylindrical, with 8 — 12 ribs or grooves and rows of approximated short and 
To prickle-clusters : flowers smaller. 

C. serpentinus. Stems 1! or more in diameter, tapering at the apex, 
about 12-ribbed, disposed to stand when short, not rooting ; flower opening for 
a night, fragrant, with linear petals reddish-purple outside, nearly white inside, 
2! long, rather shorter than the tube. 

Cc. ogo Stems long and slender, prostrate or hanging and 
rooting ; flower 2/- 3’ long, the narrow sepals and petals not very many, rose- 
red, open by day. 

§ 3. Stems erect, self-supporting, tall-growing, cylindrical and column-like, with 
about 8 (6-10) obtuse ribs and grooves, s mostly dark-colored prickles 
9-12 in the cluster, and no long bristles: flower large, white ; tube 3'-6' long. 

* Flower opening at midday, collapsing before night. 

C. Peruvianus. The largest species (except the Giant Cereus of Arizona), 
becoming even 40° high and thick in proportion, with rather strong compressed 
ribs and stout prickles ; the flower 6’ long, with greenish sepals and white or 
externally rose-tinged petals proportionally short. —Var. MonsTRuOsUS, in old 
conservatories, has a short stem with 4-8 irregular and wavy wing-like angles, 
sometimes broken up into tubercles. 

« * Flower opening at night, collapsing next day: tall stem narrower at the top. 

C. eridphorus. Stem jointed at intervals, with rounded ridges and needle- 
like prickles ; flower 6'—9! long, with woolly tube, and narrow greenish sepals, 
the upper 4’ long, longer than the petals. : 

C. repandus. Stem with flatter ridges, and with flowers much as in the 
foregoing, but the tube not woolly. 

C. esruléscens. Stem bluish-green, becoming about 3! thick, with 
rounded ridges and stoutish prickles; flower 8’ in diameter, with eroded-toothed 
petals and olive and brown-purple sepals, the longer of these little shorter than 
the smooth tube. 

§ 4. Stem erect and simple, at length ae. with 20-25 narrow ridges, bear- 
ing clusters of short prickles and (png bristly hairs. 

C. senilis, Ovp-Man Cactus. Cult. for its singular appearance, the long 
white hanging bristles at the top likened to the locks of an aged man; flowers 
(seldom seen) not large, with a very short tube. 

§ 5. Stems short and dwarf, globular or oblong, clustered or branching from the 

a4 base: flower with very short bell-shaped tube. 

C. cexespitésus. Wild on the plains from Nebraska 8.: 3'~ 6! high, 

becoming short-cylindrical, with 12-18 thick ribs, covered with the close 

clusters each of 20 — 30 short and widely-spreading prickles ; flower rose-purple, 

in daytime, 2! — 3! in diameter. 

§ 6. Ecuinépsis. Stem globular or obovate, very proliferous, resembling Echino- 

cactus, but floweriny from the side; the showy flowers usually open while 

they lust both day and wight, and with a long, funnel-shaped tube, 6! — 8! long, 

to which an outer set of stamens is united up to the throat, while the inner ones 

are sepurate fur down : petals and sepals pointed. 

* Flower white, fragrant : calyx-tube with tufts of long brownish wool at each scale : 

globular stem depressed or sunken at top, about 3! in diameter. 

C. Eyriésii. Stem with about 13 acute slightly wavy ridges, and many 

small bristly prickles from woolly tubercles. ; 

C. tubiflorus, or ZuccariniAnus. Stem broader than high, sunken at 

top, with 11’ very strong and prominent wavy ridges, the woolly tubercles bear- 

ing 6 ~8 stout and dark spines. 

x % Flower delicate rose-color : calyx-tube with scattered hairs and the scales ciliate: 

stem somewhat pear-shaped or obovate, 6! — 12! high. 

C. oxygonus. Stem bluish, with about 14 acute ridges from a broad 

basc, and as many very short and unequal spines in the clusters. 
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C. multiplex. Stem greep, with about 13 acute ridges and 10-12 rather 
long unequal spines. 

5. ECHINOCACTUS. (Name means Spiny or Hedgehog Cactus.) There 
are many wild species far S. W., but few common in cultivation. Flowers 
mostly small, opening for 2 or 3 days, closing at night. 

E. Texénsis, of S. Texas and Arizona, has stem much broader than high, 
or globular when young, becoming 1° broad, with 12-27 acute wavy ridges, 
6 or 7 very stout and horn-like reddish recurved spines ; the central one larger 
and turned down, sometimes 2’ long; flower rose-colored, very woolly, 2! long. 

BH. Ottonis, from Brazil, is pear-shaped, becoming club-shaped, 2! - 3! 
thick, with 12 - 14 narrow ridges, clusters of 10-14 short slender prickles, and 
yellow flowers with red stigmas. 

6. MELOCACTUS, i. e. MELON-CACTUS. One species is often brought 
from the West Indies, but does not long survive, viz. 

M. communis, called Turx’s-Car. Globular or ovate, dark green, often 
1° high, with 12 ~ 20 ridges, beset with clusters of short brownish spines ; the 
cylindrical muff-like crown of bristles and cottony wool, 2!—5! high, in which 
the very small pink flowers are half-imbedded ; berries small, red. 

7. MAMILLARIA. (Name from the nipple shaped tubercles which cover 
the stem.) Many wild species far W. and S. W. on the plains : few common 
in cultivation. 

M. longimamma, from Mexico, has the tubercles rising from a depressed 
body, or apparently almost from the root, 1/ or more long, loosely spreading, 
much longer than the 8-11 prickles at their apex ; flowers large for the genus, 
1}' long, yellow. 
M. pusilla, wild in Texas and S., with clustered ovate or globular stems 

1'— 2! long, oblong or ovate tubercles bearing wool in their axils, and tipped 
with rh many capillary crisped bristles and several slender prickles ; flowers 
pink, }/ long. 
M. gracilis, with globular and at length short-cylindrical stems 1/- 2! 

long, excessively proliferous, the oblong tubercles bearing about 16 recurving 
white prickles, and on older plants 1 or 2 stouter and longer straight ones of a 
brown hue; flowers small, white. 
M. elongata, with cylindrical clustered stems, covered with short conical 

tubercles, which bear 16-30 uniform radiating and recurving slender prickles 
in a starry tuft, and very rarely a central one; flowers small, white. 
M. vivipara, wild from Nebraska S., 1'-5! high, simple, or proliferous 

in tufts, globular, with the terete tubercles slightly grooved down the 
upper side, bearing 12-30 rigid widely radiating whitish prickles, and 3-12 
saades and darker ones; flower pink-purple, large for the plant, about 2’ in 
iameter. : 

50. MESEMBRYANTHEMEA, FIG-MARIGOLD 
FAMILY. 

Fleshy plants, of aspect between the Cactus, Purslane, and Orpine 
Families, with simple entire leaves, and calyx-tube coherent with 
the compound ovary, which has 4 — 20 styles and as many cells: 
represented in cultivation by the following. 

1. MESEMBRYANTHEMUM. Herbaceous or fleshy-shrubby and prostrate or low 
branching plants, with very succulent leaves and mostly handsome flowers, 
opening only in bright light, commonly at noon. Lobes of the calyx mostly 5. 
Petals (linear) and stamens very numerous, on the calyx. Styles, cells of the 
ovary, and radiating horns or lobes of the many-seeded pod 4-20. 

2. TETRAGONIA. Low spreading herbs, with broad and flat thickish leaves, and 
small flowers in their axils. Calyx usually 4-lobed. Petals none. Stamens 
few or many. Styles and 1-ovuled cells of the ovary few. Fruit hard and 
nut-like, 3 - 8-horned, 3 - 8-seeded. 
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1. eee eee, FIG-MARIGOLD. (Name com- 
of Greek words signifying flowering at midday. 5 

chiefly from S. Africa : f. Sanwa a aa 

* Annual or biennial, broad-leaved, prostrate, cultivated in open ground. 
M. crystallinum, Ice-Pranr. Plant remarkable for the glittering little 

_ excrescences which cover the herbage, like hoar-frost ; leaves soft and tender 
large, the lower rounded heart-shaped or ovate, upper spatulate, wavy ; flowers 
sessile, white or purplish, }/ across. P 

* * Perennial, somewhat woody-stemmed house-plants, from Cape of Good Hope: 
leaves all opposite, sessile or connate at base, smooth. 

M. dolabriférme, Harcuet-Leavep F. With glaucous and dotted 
hatchet-shaped leaves, and yellow flowers opening at evening. 
M. acinaciforme, Scymitar-teavep F. With pale 3-sided sabre- 

shaped leaves (3! long, fully 4/ wide), flattened branches and peduncle, and 
pink-purple flower 3! — 4! across. 
_M. spectabile. With glaucous and linear 3-sided pointed leaves, and 

pink-purple flower 2! across. : 

2. TETRAGONIA. (Name Greek for four-angled, from shape of the fruit.) 
T. expanse, New Zearanp Spinacn. Occasionally cult. as a Spinach: 

leaves pale, triangular or rhombic-ovate, with short margined petioles ; greenish 
small flower sessile in the axils ; stamens several, in clusters alternate with the 
4 lobes of the calyx. @ 

51. PASSIFLORACEAS, PASSION-FLOWER FAMILY. 
Represented mainly by the Passion-flowers described below. In 

conservatories may be found one or two species of Tacson1a, dif- 
fering from true Passion-flowers in having a long tube to the flower, 
but they are uncommon, and rarely blossom. 

1. PASSIFLORA, PASSION-FLOWER. (Flower of the Passion; the 
early Roman Catholic missionaries in South America finding in them symbols 
of the crucifixion, the crown of thorns in the fringes of the flower, nails in 
the styles with their capitate stigmas, hammers to drive them in the stamens, 
cords in the tendrils.) Herbs or woody plants with alternate leaves and con- 
spicuous stipules, climbing by simple axillary tendrils ; the flowers also axil- 
lary, usually with 3 bracts underneath, and a joint in the peduncle. Calyx 
with a very short tube or cup, and 5 divisions which are colored inside like the 
petals, and often with a claw-like tip. Petals 5 on the throat of the calyx, or 
sometimes none: within them the conspicuous crown of numerous filaments 
or rays, forming a double or more compound fringe. Stamens 5, with nar- 
row-oblong versatile anthers: their filaments united in a tube below sheath- 
ing and adhering more or less to the long stalk which supports the 1-celled 

ovary. Styles 3, mostly club-shaped: stigmas capitate. Fruit berry-like, 
edible in several species, with many seeds, enveloped in pulp, on 3 parietal 
placente. FI. summer, open for only one day. 

% Wild species of the country, herbaceous, smooth, with 3-lobed leaves. 

P. lutea. Low grounds, from §, Penn. to Ill. & 8. ; slender, low-climbing, 
with the short and blunt lobes of the leaves entire, and a greenish-yellow flower 
of no beauty, barely 1! wide. ; 

P. incarnata, the fruit, called Maypors in 8. States, edible, as large as a 
hen’s egg: trailing or low-climbing, with deeply 3-cleft serrate leaves, a pair of 

glands on the petiole and one or more on the small bracts, the purple crown 

of the handsome flower (2/-3/ across) rather longer than the pale petals 

Dry ground, from Virginia and Kentucky S. 

# * Cult. from South America. Stems woody, except the first. (These are the 
commoner species: there are a few hybrids and rarer ones.) 
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+ Leaves palmately lobed : flower widely spreading. 

P. gracilis. Slender herb, with roundish and slightly 3-lobed otherwise 

entire leaves, and whitish merely 5-cleft flower only 1! in diameter, destitute of 

true petals. Recently introduced, remarkable for the quick movement of its 

tendrils. @ 
P. csertilea, the Common or Brug Passion-FLOWER ; with leaves very 

deeply cleft or parted into 5 or 7 ee divisions, pale ; and flower 
almost white, except the purple centre and blue crown banded with whitish in 
the middle. 

P. édulis, GranapiLu4}; the purplish edible fruit as large as a goose-ege : 
leaves dark green and glossy, deeply cleft into 3 ovate pointed lobes beset with 

; callous teeth; bracts under the flower also toothed; the crown crisped, 2! across, 
whitish with a blue or violet base, as long as the white petals. 

+ + Leaves entire, feather-veined : flower bell-shaped. 

P. queer stan ars, Larce GRANADILLA. Very large, with the branches 
4-sided and the angles wing-margined ; leaves 4/- 8! long, ovate or oval, or 
slightly heart-shaped, bright green, with 2-4 pairs of glands on the petiole ; 
flower about 3’ long, fragrant, crimson-purple and the violet or blue crown 
variegated with white. Fruit rarely formed here, edible, 6’ long. 

52. CUCURBITACEAs, GOURD FAMILY. 

Mostly tendril-bearing herbs, with succulent but not fleshy herb- 
age, watery juice, alternate palmately ribbed and mostly lobed or 
angled leaves, moncecious or sometimes dicecious flowers ; the calyx 
coherent with the ovary, corolla more commonly monopetalous, 
and stamens usually 3, of which one has a 1-celled, the others 
2-celled anthers; but the anthers are commonly tortuous and often 
all combined in a head, and the filaments sometimes all united in 
a tube or column. Fruit usually fleshy. Embryo large, filling the 
seed, straight, mostly with flat or leaf-like cotyledons. — Besides 
those here described, there are occasionally cultivated for curiosity 
the following annuals : — 

Momorpica_ Exvatirium or EcBALium aGreEstr, the Squirt- 
Inc Cucumber, a homely hairy herb without tendrils, and pro- 
ducing an oblong hairy pulpy fruit (of violently purgative qualities), 
which when ripe bursts suddenly at the touch, and discharges the 
contents with violence (whence the name Ecbalium). 

TRICHOSANTHES COLUBRINA, SNAKE-CUCUMBER or VEGE- 
TABLE SERPENT, a tall climber with the staminate flowers orna- 
mental, the lobes of the white corolla being cut into a lace-like 
fringe of long and very delicate capillary lobes (whence the name 
of the genus), and the fruit very like a snake, 3 or 4 feet long, 
green and striped, turning red when ripe. 

§.1. Flowers large or middle-sized, on separate simple peduncles in the axils: anthers 
with long and narrow cells, bent up and down or contorted: ovules and seeds 
many, horizontal, on mostly 3 simple or double placentae: fruit (of the sort 
called a pepo) large, fleshy or pulpy with a harder rind. 

* Both kinds of flowers solitary in the azils. 
1. LAGENARIA. Tendrils 2-forked. Flowers musk-scented, with a funnel-form 

or bell-shaped calyx-tube, and 5 obcordate or obovate and mucronate white 
petals; the sterile on a long, the fertile on a shorter peduncle. Anthers lightly 
cohering with each other. Stigmas 3, each 2-lobed. Fruit with a hard or 
soedy Polina soft flesh. Seeds margined. Petiole bearing a pair of glands 
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2. CUCURBITA. Tendrils 2-5-forked. Flowers large, with a bell-shaped or 
short funnel-form 6-cleft yellow corolla, its base adherent to the bell-shaped 
tube of the calyx. Stamens from the bottom of the flower: anthers long- 
linear, much curved, all three united into a small head. Stigmas 3, eac 
2-lobed. Fruit fleshy with a firmer rind. Seeds mostly margined. 

8. CITRULLUS. Tendrils 2-3-forked. Flowers with a short bell-shaped calyx- 
tube, and a deeply 5-cleft widely open pale yellow corolla. Stamens with 
very short filaments: anthers lightly cohering. Stigmas 3, kidney-shaped. 
Seeds marginless, imbedded in the enlarged pulpy placente. 

* * Sterile flowers clustered, fertile ones solitary in the azils. 

4. CUCUMIS. Tendrils simple. Corolla of 5 almost separate acute petals. 
Stamens separate: anthers with only one bend. Stiginas 3, blunt. Fruit 
with a fleshy rind. Seeds not margined. 

§2. Flowers small, one or both sorts in racemes, panicles, or corymbs. 

* Ovules and seeds many, horizontal, on 3 placente: filaments separate: anthers 
straightish : tendrils simple: fruit a small berry. 

6. MELOTHRIA. Flowers yellow or greenish, the sterile in small racemes, the 
fertile solitary on a long and slender peduncle. Corolla open bell-shaped, 
6-cleft. Anthers slightly united, soon separate. Fertile flower with calyx- 
tube constricted above the ovary. 

« «* Ovules and seeds 1-4, lurge and vertical: filaments monadelphous: anthers 
tortuous: tendrils 38-forked: fruit prickly or bristly. 

6. ECHINOCYSTIS. Flowers white, the sterile in compound racemes or pani- 
cles, the fertile solitary or in small clusters from the same axils. Corolla 
wheel-shaped, of 6 narrow petals united at the base. Anthers more or less 
united ina mass. Style hardly any: stigma broad. Fruit oval or roundish, 
beset with weak simple prickles, bursting irregularly at the top when ripe; 
the outer part fleshy under the thin green rind, becoming dry; the inner part 
a fibrous net-work making 2 oblong cells, each divided at the base into two 
1-seeded compartments. Seeds large, blackish, hard-coated, erect from the 
base of the fruit. 

7. SICYOS. Flowers greenish-white, the sterile in corymbs or panicles, the fer- 
tile (very small) in a little head on a long peduncle, mostly from the same 
axils. Corolla nearly wheel-shaped, 6-cleft. Anthers short, united in a little 
head. Style slender: stigmas 8. Ovary tapering into a narrow neck below 
the rest of the flower, 1-celled, becoming a dry and indehiscent, ovate or 
flattish-spindle-shaped, bur-like fruit, beset with stiff and barbed bristles, 
filled by the single hanging seed. 

1. LAGENARIA, BOTTLE GOURD. (From the Latin lagena, a bottle.) 

L. vulgaris, Common Gourp, Catapasn. Cult. from Africa and Asia ; 

climbing freely, rather clammy-pubescent and musky-scented, with rounded 

leaves, long-stalked flowers, white petals greenish-veiny, and fruit of very various 

shape, usually club-shaped, or long and much enlarged at the apex and slightly 

at base, the hard rind used for vessels, dippers, &. @ 

2. CUCURBITA, PUMPKIN and SQUASH. (Latin name.) The 

very numerous cultivated forms, strikingly different in their fruit, have been 

reduced to three botanical species, 1. C. Pepo, 2. C. maxima, 3. C. moschata, 

which answer to the following scctions. ‘These all @. 

§ 1. Stalks and somewhat lobed leaves rough-bristly, almost prickly : flower-stalks 

obtusely angled, that of the fruit strongly 5 ~ 8-ridged and with interveniny 

deep grooves, usually enlarging next the fruit: hollow interior of the fruit 

traversed by coarse and separate soft or pulpy threads. 

C. Pepo, Pumpxin. Cult., as now along with Indian Corn, by the North 

American Indians before the coming of the whites; large round fruit mostly 

aN ooth, the flesh not hardening. 

°C. ovifera, OranGe-Gourp, Eec-Gourn, &c,: so called from the small, 

orange-like, egg-shaped or pear-shaped, yellow or white or variegated fruit, used 

for ornament: wild in Texas, probably the original of all this group. 
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C. verrucosa, Warty, Lone-veck, and Croox-NecK Squasn, VEGE- 

TABLE Marrow, &c. Fruit mostly hard-fleshed at maturity, the surface 

warty, ribbed, or sometimes smooth and even, from 2° to a few inches in length 

in the very various forms, in a remarkable one 3°-4° long and little thicker 

than a man’s arm. 

§ 2. Stalks and bright green 5 —7-lobed leaves pubescent with soft hairs: fruit-stalke 
5-ridged, prominently enlarged where it joins the fruit, the central pulp 
hardly thready. 

C. moschata, Musxy, Curna, or BarBary Sevasn, &e. Cult. for 

the edible fruit, which perfects only S., and is club-shaped, pear-shaped, or 

long-cylindrical, with a glaucous-whitish surface. 

§ 3. Stalks and almost kidney-shaped slightly or obtusely 5-lobed leaves roughish- 
hairy : flower-stalks terete ; that of the fruit thick, many-striate but not ridged 
and grooved: inner pulp copious and not thready. 

C. maxima, Great or Winter Squasn, &c. Fruit rounded, depressed, 
often much wider than high, or (as in Ouro S.) ovate and eg usually 

banded lengthwise, varying from 6’ to 3° in length or breadth, the hard flesh 

commonly yellow or orange. The crowned or TurBan SQuasHeEs have the 

top of the’fruit projecting beyond an encircling line or constriction which marks 
the margin of the adherent calyx-tube. 

3. CITRULLUS, WATERMELON. (Name made from Citrus, Latin 
for Orange or Citron.) @ 

C. vulgaris, Warermeton. Cult. from Asia. Prostrate, with leaves 
deeply 3-5-lobed, and the divisions again lobed or sinuate-pinnatifid, pale or 
bluish ; the refreshing edible pulp of the fruit, in which the dark seeds are im- 
bedded, consists of the enlarged and juicy placente, which are reddish or rarely 
white. — The so-called Citron of our gardens is a variety with a firm or hard 
flesh, used for preserving. 

4. CUCUMIS, MELON and CUCUMBER. (The Latin name.) @ 

C. Mélo, Meton, Musxmeton. Leaves round-heart-shaped or kidney- 
shaped, the lobes if any and sinuses rounded; fruit with a smooth rind and 
sweet flesh, the edible part being the inner portion of the pericarp, the thin and 
watery placente being discarded with the seeds. The Serpent MELon, some- 
times called Serpent-CucumBER, is a strange variety, occasionally met with, 
with a long and snake-like fruit. : 

C. sativus, Cucumser. Leaves more or less lobed, the lobes acute, the 
middle one more prominent, often pointed; fruit rough or muricate when young, 
smooth when mature, eaten unripe. 

5. MELOTHRIA. (An ancient Greek name for some sort of grape.) 2 
M. péndula, from Virginia S., is a delicate low climber, with roundish 

or heart-shaped and 5-angled or lobed roughish leaves, minute flowers, in sum- 
mer, and oval green berries. ; 

6. ECHINOCYSTIS, WILD BALSAM-APPLE. (Name from Greek 
for hedgehog and bladder.) 
E. lobata. Low grounds, chiefly N. & W., and cult. for arbors: tall- 

climbing, smoothish, with strongly and sharply 5-lobed leaves, copious and 
rather pretty white flowers, produced all summer, and oval fruit 2/ long, dry 
and bladdery after opening ; seeds flat. @ 

7. SICYOS, STAR-CUCUMBER. (Ancient Greek name of Cucumber.) 
_ 8. angulatus. A weed in damp or shady grounds, commoner 6., climb- 
ing high, clammy-hairy, with roundish heart-shaped and 5-angled or slightly 
lobed leaves, inconspicuous flowers, and little bur-like fruits beset. with decidu- 
ous barbed prickles. The tendrils are very active in their movements, and in a 
warm day coil by a visible motion after contact with a solid body. @ 
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538. BEGONLACEA, BEGONIA FAMILY. 
Somewhat succulent herbaceous or more or less woody-stemmed 

house-plants, of peculiar aspect, with alternate and unequal-sided 
leaves, deciduous stipules, and moncecious flowers, in cymes or clus- 
ters on axillary peduncles, numerous stathens, inferior triangular 
ovary, becoming a many-seeded pod, — represented in choice culti- 
vation by the genus 

1. BEGONTA, ELEPHANT’S-EAR. (Named for M. Begon, Gover- nor of St. Domingo 200 years ago.) Flowers with the calyx and corolla 
colored alike, sometimes dull but usually handsome, both kinds commonly in the same cyme, and flat in the bud; ‘the outer pieces answering to sepals 
mostly 2, valvate in the bud ; the inner, or true petals, 2, or in the fertile 
flowers usually 3 or 4, or not rarely wanting ; in the sterile flowers surround- 
ing a cluster of numerous stamens with short filaments ; In the fertile are 3 styles with thick orfobed stigmas. Ovary and pod triangular, often 3-winged. 
—— These curious plagts are remarkable for the readiness with which they may 
be propagated by leaves used as cuttings. The following are the commonest 
pure species. There are several rarer ones and many hybrids. 
* Leaves and whole plant smooth and naked : rather tall-growing, leafy-stemmed. 
+ Leaves ovate-oblong, serrate with bristle-tipped teeth, not at all heart-shaped. 
B. fuchsioides, so-called because the bright scarlet flowers, hanging on 

a slender drooping stalk, may be likened to those of Fuchsia; the crowded and 
small green arid glossy leaves only a little unequal-sided at base. 

+ + Leaves very obliquely heart-shaped or half heart-shaped at base, almost entire. 
B. nitida, with obliquely heart-shaped glossy leaves green both sides, and 

with large light rose-colored flowers. 
B. sanguinea, with large and fleshy obliquely ovate-heart-shaped leaves, 

having a narrow revolute margin, pale green above, red beneath, as are the 
stalks; the flowers white, not showy. 

B. maculata, cult. under the name of B. arcrrostficma, both names 
referring to the silvery-white spots scattered over the upper face of the 
leaves, which are narrower and more oblong than in the preceding, purplish 
or crimson beneath, the margin cartilaginous but not revolute, the flowers white 
or flesh-colored. P 

B. coccinea, with scarlet flowers, as the name denotes, and oblong half 
heart-shaped leaves glossy above, and green both sides or purple at the margin, 
which is a little wavy-toothed. 

* % Leaves slightly bristly-hairy above and more so on the sharp teeth: stems 
elongated, naked, beqring tubers or bulblets in the azils. 

B. Evansiana (or B. pfscotor), an old-fashioned species from China, 
now rare, almost hardy even N., producing all summer showy rose-colored 
flowers in the open ground; the ovate and heart-shaped pointed leaves not very 4 
oblique, red beneath. 

% % % Leaves smooth and naked above, bristle bearing on the toothed or cut margins 
and long petioles: stems fleshy, erect or ascending ; flowers with the 2 colored 
sepals, but seldom any petals. 

-B. manicata, a handsome species of the conservatory, remarkable for the 
purple bristle-bearing scales or fringes on the apex or upper part of the petiole, 
and similar smaller tufts on the ribs of the lower face of the large and broadly 
ovate-heart-shaped leaves ; flowers small, but numerous and elegant, in an open 
panicle on a very long naked peduncle, flesh-colored. ; . 

B. phyllomaniaca, has the stem thickly beset with leaf-like scales or 
little adventitious leaves, from which the plant may be prepagnict, both 
leafstalks and peduncles bristly, the large leaves ovate-heait-shaped and tapering 
to a narrow point, their margins cut-toothed, and rather large but not showy 
flowers. 

5 & F—10 
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« * * * Leaves, or especially the petioles, and the peduncles or scapes, bristly. 
hairy, these all from a fleshy tuberous or creeping rootstock. 

+ Leaves large, obliquely heart-shaped, toothed or merely wavy-margined, variously 
silvered or variegated above, reddish or purple beneath: flowers rather large 
but not showy : cultivated for their foliage, now much crossed and mixed. 

B. Rex, the most prized and now the commonest species of the group, with 
the leaf silver-banded or silvery all over the upper face, and smooth pale rose- 
colored flowers. 

B. Griffithii, like the preceding, but leaves and stalks more downy-hairy, 
and the almost white flowers hairy outside. 

B. xanthina, with leaves, &c. much as in the two preceding, but the 
flowers yellow. 

+ + Leaves deeply about 7-cleft: flowers with only the 2 sepals, no petals. 

B. heracleifolia, with rather large and rounded hardly oblique leaves, 
smooth above and sometimes variegated, the lobes broad lanceolate and cut- 
toothed, and small pale rose or whitish flowers. 

54. UMBELLIFERA, PARSLEY FAMILY. 

Herbs, some innocent and many of them aromatic, others acrid- 
narcotic poisons, with small flowers in umbels, calyx adherent to 
the 2-celled ovary which has a single ovule hanging from the sum- 
mit of each cell, 5 minute calyx-teeth or none, 5 petals, 5 stamens, 
and 2 styles; the Ary fruit usually splitting into 2 seed-like vortions 
or akenes: seed with hard albumen and a minute embryo. Eryn- 
gium and one or two others have the flowers in heads instead of 
umbels. Stems usually hollow. Leaves alternate, more commonly 
compound or decompound. Umbels mostly compound: the circle 
of bracts often present at the base of the general umbel is called 
the involucre ; that at the base of an umbellet, the znvolucel. 

The flowers being much alike in all, the characters have to be 
taken from the form of the fruit, and much stress is laid upon the 
receptacles of aromatic oil (vitte or oil-tubes) which are found in 
most species and give characteristic flavor. The family is too dif- 
ficult for the beginner. So that only the common cultivated, and 
the most conspicuous or noteworthy wild species are given here. 
For the remainder the student is referred to the Manual, and to 
Chapman’s Southern Flora. 

§ 1. Fruits covered with little scales or tubercles, crowded (as are the flowers) in a 
head instead of an umbet, and with a pointed scaly bract under each flower. 

1. ERYNGIUM. Flowers blue or white, with evident awl-shaped calyx-teeth, 
and top-shaped fruit without any ribs. Leaves in our species simple and 
with bristly or prickly teeth. 

§ 2. Fruits covered with bristly prickles, bur-like : umbels compound. 

2. SANICULA. Flowers greenish or yellowish, so short-stalked or nearly sessile 
that the umbellets appear like little heads, each with some perfect and fertile 
and some staminate flowers. Fruits ovoid or globular, not readily splitting 
in two, not ribbed, completely covered with short hooked prickles. Leaves 
palcordly arted. 

8. DAUCUS. Flowers white or cream-color, in a regular compound umbel: the 
petals unequal, or those of the marginal flowers larger. Prickles in rows on 
the ribs of the short fruit, which splits in two when ripe- Leaves pinnately 
compound or decompound. 
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§ 3. Fruits naked (not prickly), splitting when ripe and dry into two one-seeded pieces or carpels, each usually with 6 ribs or some of them may be wings. 
* Umbels simple or sometimes proliferous, one over the other. Leaves simple. 

4. HYDROCOTYLE. Flowers white. Fruit much flattened contrary to the line of junction of the two carpels: no oil-tubes. Leaves rounded. 
% * Umbels compound. Fruits mostly with oil-tubes in the Sorm of lines or stripes, one or more in the intervals between the ribs, and some on the inner face, sometimes 

also under the ribs. 

+ Fruit wingless. 
++ Seed concave on the inner face : marginal flowers larger and irregular. 
CORIANDRUM. Fruit globular, not readily splitting in two, indistinctl 
many-ribbed: a pair of large oil-tubes on the inner face of each carpel. 
Flowers white. Leaves pinnately compound. Plant strong-scented. 
++ ++ Seed deeply grooved down the inner face : flowers all alike, white. 

6. OSMORRHIZA. Fruit long and slender, club-shaped, or tapering at the base. 
somewhat sweet-aromatic: no obvious oil-tubes. Leaves twice or thrice 
ternate. Root sweet-aromatic. 

CONIUM. Fruit short, broadly ovate, rather strong-scented, compressed at the 
sides, each bag ee with 5 strong and more or less wavy ribs: oil-tubes many 
and minute. Leaves pinnately decompound. 

a+ ++ Seed slightly if at all hollowed out on the inner face. 
& CICUTA. Fruit globular and contracted on the sides, each carpel with 5 broad 

and thickened blunt ribs, and an oil-tube in each interval: the slender axis 
between the carpels splitting in two. Flowers white. Leaves pinnately 
decompound, not aromatic. Fruit aromatic. 

SIUM. Fruit globular or short-oblong and contracted on the sides, each carpel 
with 5 strong or corky ribs, and commonly 2 or more oil-tubes in the narrow 
intervals. No axis or hardly any left when the carpels separate. Flowers 
white. Leaves pinnate. Not aromatic. 

APIUM. Fruit ovate or broader than long, flattened on the sides, each carpel 
5-ribbed and a single oil-tube in the intervals: axis left when the carpels sep- 
arate not splitting in two. Flowers white. 

11. CARUM. Fruit ovate or oblong, flattish on the sides; each carpel with 5 
narrow ribs, and a single oil-tube in the intervals: the axis from which the 
carpels separate splitting in two. Flowers mostly white. Leaves decom- 
ound. Fruit or foliage aromatic. 

12, FENICULUM. Fruit abiouc the two carpels with a broad flat face, 5 stout 
ribs, and a single oil-tube in the intervals between the ribs. Flowers yellow. 
Leaves decompound: the leaflets slender thread-shaped. Whole plant sweet- 
aromatic. ; 

+ + Fruit winged or wing-margined at the junction of the two coupel, which are flat 
on the ie and flat or ‘Alattish and 3-ribbed on the back. Leaves pinnately or 
ternately compound. 

++ Wing double at the margins of the fruit. 
18. LEVISTICUM. Fruit ovate-oblong, with a pair of thickish marginal wings, 

and single oil-tube in each interval. Involucre and involucels conspicuous, 
the bracts of the latter united by their margins. Flowers white. Plant 
sweet-aromatic. : er i 

14. ARCHANGELICA. Fruit ovate or short-oblong, with thin or thickish margi- 
nal wings, and many small oil-tubes adherent to the surface of the seed. In- 
volucels of separate mostly small bracts: involucre hardly any. Flowers 
white or greenish. 

+++ Wing surrounding the margin of the fruit single, splitting in two only when the 
ripe carpels separate. 

16. HERACLEUM. Fruit, including the thin and broad wing, orbicular, very flat, 
and the three ribs on the back very slender: the single oil-tubes in the inter- 
vals reaching from the summit only half-way down. Flowers vee the 
marginal ones larger and irregular. Leaves ternately compound. Plant 
strong-scented. : ; : 

16. PASTINACA. Fruit oval, very flat, thin-winged: the single oil-tubes running 
from top to bottom. Flowers yellow, the marginal ones not larger. Leaves 
pinuataly compound. 
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1. ERYNGIUM, ERYNGO. (Ancient name, of obscure meaning). -Fl. 
in summer. : 

BE. yucceefolium, Burroy-Snaxeroor. Sandy and mostly damp ground, 
from New Jersey S. & W.: stout herb, 2°- 3° high, smooth, of aspect quite 
unlike most Umbelliferous plants, having linear and tapering grass-like leaves, 
parallel-veined in the manner of an Endogen, and fringed with bristles, a few 
globular thick heads in place of umbels, a very short involucre, and white 
flowers. 2 ; / 

EB. Virginianum. Wet grounds from New Jersey S8.: with lance-linear 
rather veiny leaves showing some distinction between blade and petiole, the 
former with rigid teeth, and involucre longer than the bluish heads. @ There 
are several other species from North Carolina S. 

2. SANICULA, SANICLE. (Latin name, from sano, to heal.) Common 
in thickets and open woods. Flowers greenish, crowded in small and head- 
like umbellets, in summer. 2 

S. Canadénsis. Stems 1°-2° high; leaves thin, palmately 3 ~5-parted 
into wedge-obovate or oblong sharply cut and toothed divisions, the side ones 
often 2-lobed; umbellets rather few-flowered, with the sterile flowers in the 

centre almost sessile ; styles shorter than prickles of the bur-like fruit. 
S. Marilandica. Stems 2°-3° high ; leaves of firmer texture, with nar- 

rower divisions and rigid teeth ; umbellets with many flowers, the sterile ones 
on slender pedicels, fertile ones with long styles. 

3. DAUCUS, CARROT. (Ancient Greek name.) Fl. in summer. 
D. Cardta, Common C. Cult. from Europe for the root, occasionally run 

wild: leaves cut into fine divisions; umbel concave and dense in fruit, like 
a bird’s nest; involucre of pinnatifid leaves. @ 

4. HYDROCOTYLE, WATER-PENNYWORT. (From Greek words 
for water and flat dish.) Low and small very smooth herbs, growing in water 
or wet places, mostly with creeping or rooting stems, and simple rounded 
leaves either kidney-shaped or peltate. Fi. all summer. 2/ 

* Leaves peltate from the centre, on long petioles which, as well as the peduncles, 
rise from slender running rootstocks : fruit sharp-margined. 

H. umbellata. Along the coast and rivers from Mass. S.: flowers many 
in the umbel, on slender pedicels ; petioles and peduncles 3! - 8' high. 

H. interrupta. Same range, smaller than the other, with few flowers on 
short pedicels in each of the little umbellets growing one above the other to form 
an interrupted spike. 

% % Leaves not peltate: peduncles and pedicels both short: stems slender, branched. * 

H. Americana. Shady damp places; leaves thin, small, crenate and 
lobed, on short petioles, with minute flowers in their axils. 

There are two larger, long-petioled, but less common species from Pennsyl- 
vania S., viz. H. repPANDA and H. RANUNCULOIDES. 

5. CORIANDRUM, CORIANDER. (Name from Greek word for bug: 
the herbage has a bedbug-like scent.) 
C. sativum. Cult. from the Orient, for the aromatic coriander-seed: low, 

with small umbels of few rays; fl. summer. @ 

6. OSMORRHIZA, SWEET CICELY, not the European plant of that 
name, which is MY¥rruis oporATA, with much more sweet-scented fruit. 
(Name, Greek for scented root, the root being sweet-aromatic.) Rich moist 
woods, common N.: fl. late spring and summer. 

O. longistylis, the smoother species, with the sweeter root, has slender 
styles, and ovate cut-toothed short-pointed leaflets, which are slightly downy. 

O. brevistylis, has conical styles not longer than the breadth of the ovary, 
and downy-hairy taper-pointed almost pinnatifid leaflets. 



PARSLEY FAMILY. 165 

7. CONIUM, POISON HEMLOCK. (Greek name of the Hemlock by 
which criminals and philosophers were put to death at Athens.) 
C. maculatum, Srorrep H. Waste grounds, run wild, from Eu.: 

a smooth, branching herb, with hea stems about 3° high, very compound 
leaves with lanceolate and pinnatifid leaflets, ill-scented when bruised: a virulent 
poison, used in medicine: fl. summer. @ 

8. CICUTA, WATER-HEMLOCK. (Ancient Latin name of the true 
Hemlock, transferred to some equally poisonous plants.) FJ. summer. pli 

C. maculata, Sporren Cowzang, Musquasu-Root, Braver-Poison, 
&c. Tall smooth stem sometimes streaked with purple, but seldom really 
+ ee leaflets lance-oblong, coarsely toothed or sometimes cut-lobed, veiny, 
the main veins mostly running into the notches ; fruit aromatic when bruised ; 
root a deadly poison. 

9. SIUM, WATER-PARSNIP. (Old name, of obscure meaning.) 2 
S. lineare, the common species, in water and wet places: tall, smooth, 

with grooved-angled stems, simply pinnate leaves, the long leaflets linear or 
lanceolate, very sharply serrate and taper-pointed, and globular fruit with 
wing-like corky ribs: fl. all summer. Root and herbage also poisonous. 

10. APIUM, CELERY, &c. (Old Latin name.) One species cult.: viz. 
A. gravéolens. A strong-scented, acrid, if not poisonous plant, of the 

coast of Europe; of which the var. DULCE, GARDEN CELERY, isa state rendered 
bland and the base of the leafstalks enlarged, succulent and edible when 
blanched, through long cultivation ; leaves pinnately divided into 3-7 coarse 
and wedge-shaped cut or lobed leaflets or divisions ; umbels and fruits small. 
Var. RAPACEUM, TURNIP-ROOTED CELERY, is a state with the root enlarged 
and eatable. @ 

ll. CARUM, CARAWAY, &c. (Name perhaps from the country, Caria.) 

§ 1. True Caraway, with finely pinnately compound leaves, and white flowers. 

C. Carui, Garpen Caraway: cult. from Eu., for the caraway-seed, the 
oblong highly aromatic fruit ; stem-leaves with slender but short thread-shaped 
divisions. 

§ 2. Parsney or Perroserinum, with coarser leaves and greenish flowers. 

C. Petroselinum (or PstroseLinum sativum), Parsiey: cult. from 
Eu., especially the curled-leaved state, for the pleasant-flavored foliage, used in 
cookery, chiefly the root-leaves, which have ovate and wedge-shaped 3-lobed and 
cut-toothed divisions ; fruit ovate. @ 

12. FOENICULUM, FENNEL. (Name from the Latin fenum, hay.) 

F. vulgare, Common F. Cult. from Eu., for the swect-aromatic foliage 
and fruit: stout very smooth herb 4°- 6° high ; leaves with very numerous 

and slender thread-shaped divisions; large umbel with no involucre or involu- 
cels ; fruit 4/ or 4’ long, in late summer. 2 

13. LEVISTICUM, LOVAGE. (Ancient Latif name.) One species. 

L. officinale, Garpven L. Cult. in old gardens, from Eu.: a tall, very 
smooth, sweet-aromatic herb, with large ternately or pinnately decompound 

leaves, coarse wedge-oblong and cut or lobed leaflets, a thick root, and small 
many-flowered umbels. 2/ 

14. ARCHANGELICA. (Genus established on a species of Angelica.) 

Fil. summer. 2 A 

A. atropurpurea, Great A. Moist deep soil N.: strong-scented, 

smooth, ad ee stout dark-purple stem 8° ~ 6° high, large leaves ternately 

compound, and the divisions with 5-7 pinnate leaflets, which are ovate and 
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cut-serrate ; petioles with large inflated membranaceous base ; flowers greenish- 
white ; fruit smooth and thin-winged. 
A. hirstita. Dry ground, commoner S.: stem 2°~5° high, rather slen- 

der, downy at top, as are the umbels and broadly winged fruits ; leaflets thick- 
ish, ovate-oblong, serrate ; flowers bright white. 

15. HERACLEUM, COW-PARSNIP. (Named after Hercules.) Fl. 
summer. 
H. lanatum, Downy C., wrongly called Masterworr. Damp rich 

ground N.: very stout, 4°-8° high, woolly-hairy when young, unpleasantly 
strong-scented, with large cut and toothed or lobed leaflets, some of them heart 
shaped at base, and broad umbels with white flowers and Jarge fruits. 

16. PASTINACA, PARSNIP. (Latin name, from pastus, food.) 

P. sativa, Common P. Run wild in low meadows, and then rather 
poisonous, cult. from Eu. for the esculent strong-scented root: tall, smooth, 
with grooved stem, coarse and cut-toothed or lobed leaflets, and umbels of small 
yellow flowers. @ 

55. ARALIACEAS, GINSENG FAMILY. 

Like the foregoing family, but often shrubs or trees, usually more 
than two styles and cells to the ovary and fruit, the latter a berry 
or drupe. Besides a few choice and uncommon shrubby house- 
plants, represented only by the two following genera. The flowers 
in both are more or less polygamous, and the lobes or margin of 
the calyx very short or none. Petals and stamens 5. 

1, ARALIA. Flowers in simple or‘panicled umbels, white or greenish: the petals 
lightly overlapping in the bud. Styles 2-5, separate to the base, except in 
sterile flowers. Leaves compound or decompound. Root, bark, fruit, &c. 
warm-aromatic or pungent. 

2. HEDERA. Flowers in panicled or clustered umbels, greenish : petals valvate 
in the bud. Ovary 5-celled: the 5 styles united into a conical column. 
oh simple, palmately 3-5-lobed or angled. Woody stems climbing by 
rootlets. 

1, ARALIA. (Derivation obscure: said to be a Canadian name under 
which a species was sent from Quebec to the Garden of Plants at Paris.) 2 

§ 1. Wixp Sarsaparitia, &c. Flowers pee or polygamous with both fertile 
and sterile on the same plant: wnbels more than one: fruit black or dark 
purple, spicy: seeds or cells and styles 5. 

* Large and leafy-stemmed, with very compound leaves sometimes 2° or 3° across, 
and with many umbels in a large compound panicle: fl. in summer. 

A. spinosa, Ancetica Trez, Hurcures’ Crus. River-banks from 
Penn. S., and planted : a shrub or low tree, of peculiar aspect, the simple stout 
trunk rising 6° - 20° high and beset with prickles, bearing immense leaves with 
ovate serrate leaflets, and corymbed or panicled umbels. 
A. racemosa, Spikenarp. Woodlands in rich soil, with herbaccous 

stems 3°—5° high from a thick aromatic root, not prickly, widely spreading 
branches, heart-ovate leaflets doubly serrate and slightly downy, and racemed- 
panicled-umbels. 

* * Smaller : short stems scarcely woody at base: few umbels: fl. early summer. 
A. hispida, Brisrty Sarsararitua. Rocky places: bristly stems 1° - 

2° high, leafy below, naked and bearing corymbed umbels above ; leaves twice 
pinnate, the leaflets oblong-ovate and cut-toothed. 
A. nudicatlis, Common Wixp S. Low ground: the aromatic horizontal 

slender roots running 3°- 5° long, used as a substitute for officinal Sarsaparilla; 
the smooth proper stem rising only 2/ - 4’ inches, bearing a single long-stalked 
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leaf of 5 ovate or oval serrate leaflets on each of the 3 divisions of the petiole, 
and a short peduncle with 2—7 umbels. 

§ 9. Ginsenc. Sterile and fertile flowers on separate simple-stemmed plants, in a single slender-stalked umbel, below it a single whorl of digitate leaves: 
styles and cells of the fruit 2 or 3. 

A. quinquefolia, Giysnnc. Rich woods N.: root spindle-shaped, warm- 
aromatic, 4'- 9’ long; stem 1° high; leaflets 5 at the end of each of the 3 
aa slender-stalked, thin, obovate-oblong, pointed, serrate; fl. in summer; 
ruit red. 
A. trifolia, Dwarr G. or Grounp-nur. Low woods, N.: 4/-8/ high 

from a deep globular pungent-tasted root ; leaflets 3 or sometimes 5 sessile on 
the end of each of the 3 petioles, narrow-oblong and obtuse: fl. in spring; fruit 
orange-yellow. 

2. HEDERA, IVY. (The ancient Latin name.) FI. late summer. 
H. Helix, True or Enouisu Ivy, from Europe. Woody climber, with 

evergreen glossy rounded heart-shaped or kidney-shaped and 3-lobed or 3-angled 
leaves, or in some varieties more deeply 3 —7-cleft, yellowish-green flowers, and 
blackish berries ; covers shaded walls, &c., adhering by its rootlets, but scarcely 
stands far N. without some protection. 

56. CORNACEZ:, DOGWOOD FAMILY. 
Shrubs, trees, or one or two mere herbs, with simple’ leaves, small 

flowers, calyx-tube in the perfect or pistillate ones coherent with the 
surface of the 1 — 2-celled ovary, which is crowned with the small 
calyx-teeth or minute cup, bearing the petals (valvate in the bud) 
and stamens of the same number: style and stigma single: ovule 
and seed solitary in the cells, hanging from the summit: fruit a 
small drupe or berry. 

GARRYA ELLIPTICA,,a singular Californian shrub, with thick op- 
posite leaves, and dicecious greenish flowers in hanging catkin-like 
spikes, is rarely cultivated or planted. 
1. CORNUS. Flowers perfect, in cymes, close clusters, or heads (with or with- 

out a corolla-like involucre). Minute teeth of the calyx, petals, and sta- 
mens 4. Style slender: stigma terminal. Berry-like little drupe with a 
2-celled 2-seeded stone. Leaves entire, opposite except in one species, 
deciduous. Bark very bitter, tonic. 

2. AUCUBA. Flowers dicecious, dull purple, in axillary panicles. Teeth or lobes 
of the ete and petals 4. Stamens in the sterile flowers 4, with short fila- 
ments and oblong anthers. Fertile flowers with a 1-celled ovary, becoming 
an oblong red berry in fruit: style short: stigma capitate. Leaves opposite, 
coriaceous and glossy, evergreen, smooth, more or less toothed. 

8. NYSSA. Flowers polygamous or dicecious, greenish, crowded or clustered on 
the summit of an axillary peduncle, the sterile ones numerous, the fertile 
2-8 in a bracted cluster, or rarely solitary. Calyx of 5 or more lobes 
or teeth. Petals small and narrow, or minute, or none. Style slender or 
awl-shaped, bearing a stigma down the whole length of one side, revolute. 
Ovary and stone of the drupe 1-celled and 1-seeded. Trees, with deciduous 
alternate leaves, often crowded on the end of the branchlets, either entire, 
angled, or few-toothed. 

1. CORNUS, CORNEL or DOGWOOD. (Name from cornu, horn, from 
the hardness of the wood.) FI. late spring and early summer. 

§ 1. Flowers greenish, crowded in a head or close cluster, which is surrounded by 
a showy corolla-like (white or rarely pinkish) 4-leaved involucre: fruit 
bright red. 

C. Canadénsis, Dwarr Cornet, Buncu-serry. Damp woods N.: 
a low herb, the stems springing from creeping slender subterranean shoots 
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which are slightly woody, bearing 4-6 ovate or oval leaves at the summit, as 
if in a whorl, below the stalked flowe--head ; petal-like leaves of the involucre 
ovate ; fruits globular, in a cluster, rather eatable. 

C. flérida, Frowrr1ng Doewoop. Rocky woods, also planted for orna- 
ment: tree 12°-30° high, with ovate pointed leaves, petal-like leaves of the 
involucre (14/ long) obcordate or obovate and notched, and oval fruits in a 
head. -According to common tradition flowering just at the proper time for 
planting Indian Corn. 

§ 2. Flowers yellow (earlier than the leaves), in a small umbel, surrounded by 
a small and dull-colored involucre of 4 scales: fruit bright red. 

C. Mas. Sparingly planted from Eu. : a tall shrub or low tree, with oval 
pointed leaves and handsome oblong fruit, the pulp eatable and pleasantly acid. 

§ 3. Flowers white in open and flat cymes, without involucre, in early summer: 
JSruit small, globular, not eatable, blue or white, in an exotic species black. 

* Branches of the previous year red or purple, especialiy in spring. 

C. sanguinea, Evrorran Rep-Osizr D. Sometimes planted from Eu. : 
erect, with ovate leaves rather downy beneath, and black or dark purple fruit. 

C. stolonifera, Witp Rep-Osizr D. Shrub 3°-6° high, in wet places 
N., spreading by prostrate or subterranean running shoots, smooth, with ovate 
abruptly pointed leaves roughish both sides and whitish beneath, small cymes, 
and white or lead-colored fruit. 

C. sericea, Sirxy D. or Kinnrxinnix (the dry bark smoked by the In- 
dians W.) : in-wet places, has dull red branches, the shoots, cymes, and lower 
face of the narrow ovate or oblong pointed leaves silky-downy ; fruit bluish. 

* Branches brownish or gray. 

C. asperifolia, Roucu-teavep D. Dry soil from Illinois S.: shrub 
3°-5° high, with branches and small oblong or ovate leaves pubescent, upper 
face of the latter rough, the lower downy ; cymes small and flat ; fruit bluish. 

C. stricta, Stirr D. Wet grounds S.: shrub 8°-15° high, with ovate 
or lance-ovate taper-pointed leaves. smooth and green both sides, loose flat 
cymes, and pale blue fruit. 

C. paniculata, Pinictep D. Moist grounds, common N.: shrub 3°-8° 
high, much branched, smooth, with ash-colored bark, lance-ovate pointed leaves 
acute at base and whitish beneath, and proportionally large and numerous con- 
vex cymes, often panicled ; fruit white. 

+ % % Branches green streaked with brownish or whitish. 

C. circinata, Rounp-Leavep D. Wooded hillsides, &c.: shrub 3°-10° 
high, with warty-dotted branches, pretty large round-ova: and short-pointed 
leaves downy beneath, small flat cymes, and light blue fruit. 

C. alternifolia, ALTERNATE-LEAVED D. Hillsides and banks of streams: 
shrub or tree 8°— 25° high, with streaked alternate and spreading branches, 
ovate or oblong taper-pointed leaves acute at base and only minutely pubescent 
beneath, mostly alternate, but crowded at the end of the branches ; cymes large 
and flat, very open; fruit bright blue on reddish stalks. 

2. AUCUBA. The Japanese name of the species commonly cultivated as 
a house-plant, viz. 

A. Japonica. Shrub, with large ovate-oblong leaves bright green and 
usually marbled with yellow, the flowers inconspicuous, but the red berries 
when formed handsome. 

3. NYSSA, TUPELO, PEPPERIDGE, SOUR GUM-TREE. . (The 
Greek name of a Nymph, of no very obvious application to these trees.) 
F\. spring. Fruit acid. 

* Sterile flowers in loose clusters : fruit blue, not eatable. 

N. multiflora, Common Tureto or Sour Gum, in rich woods, N. & S.: 
tree 30°- 50° high, with horizontal branches and Beech-like spray, ovate or 
obovate leaves entire and smooth or glossy when old, fertile flowers 3-8 on the 
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slender peduncle, and dark blue oval fruit }’ long. Wood tough, hard to split. 
Leaves changing to bright crimson in autumn. 
N. aquatica, Warxr Tureto, of the S., in pine-barren swamps ; with 

smaller leaves than in the preceding (1! - 2‘ long) and varying from lance-oblong 
to roundish, short peduncles, the fertile 1 - 2-flowered, and smaller oval fruit. 
N. uniflora, Larcz Turzx1o; in water, from Virg. and Kentucky S.: 

large tree, with leaves ovate or oblong, acute, often with a few sharp teeth, 
4'~6/ long, on slender petioles, downy beneath; fertile peduncles long and 
een, fruit oblong, about 1’ long. Wood soft: roots very spongy, used 
‘or corks. 

# & Sterile flowers in a head: oblong fruit red and eatable. 

N. capitata, Ocrzcuze Lime; so called from the acid fruit (1! or more 
jong) : in swamps far S.: a small tree, with oblong or obovate leaves (3! — 5! 
long) downy beneath ; fertile flowers solitary on very short peduncles. 

II. MONOPETALOUS DIVISION. Includes the orders of 

this class which have both calyx and corolla, and the latter in one 

piece, that is, the petals united more or less into one body. 

57, CAPRIFOLIACES, HONEYSUCKLE FAMILY. 

Shrubs, or rarely herbs, with calyx adherent to the 2 — 5-celled 
ovary (the teeth or limb above it sometimes nearly obsolete or ob- 
scure), stamens as many as the lobes of the corolla (or in Linnea 
one fewer) and borne on its tube, and opposite leaves without 

‘ stipules. Yet in some species of Viburnum there are little append- 
ages imitating stipules on the base of the petiole. Seeds with a 
small embryo in fleshy albumen. 

§1. Perennial herbs, with bell-shaped or tubular corolla, prominent awl-shaped or 
linear lobes to the calyx, and a slender style tipped with a capitate stigma. 

1. LINNEA. A pair of flowers nodding on the summit of « slender scape-like 
eduncle. Corolla narrow bell-shaped, with 5 almost equal rounded lobes. 
tamens 4, two of them shorter. Ovary and small fea 8-celled, but perfect- 

ing a seed in only one cell. Creeping evergreen herb. 
2. TRIOSTEUM. Flowers sessile in the axils of the leaves, single or in a cluster. 

Corolla oblong-tubular, with 5 short almost equal lobes, scarcely longer than 
the leaf-like lobes of the calyx. Stamens 5, equal. Fruit fleshy, orange or 
red, crowned with the persistent calyx-lobes, containing 3 bony seeds or 
rather nutlets. Erect and coarse leafy herbs; their leaves narrowed at base, 
but united around the simple stem. 

§ 2. Shrubby, with tubular or bell-shaped corolla, slender style, and capitate stigma. 

% Teeth of the calyx very short on the 2.- 4-celled ovary: fruit a berry: leaves simple, 

entire, or rarely wavy or lobed on some vigorous young shoots. 

3. SYMPHORICARPUS. Flowers small, in close clusters or interrupted spikes. 
Corolla bél!-shaped, with 4 or 5 equal roundish lobes and as many short 

stamens in the throat: Ovary 4-celled, but the berry only 2-seeded, two cells 

being empty. Low upright shrubs, with oval short-petioled leaves. 

4. LONIGERA. Corolla tubular, funnel-form, or oblong, more or less irregular, 

being gibbous or bulging on one side at base, and the 5 lobes not all alike, but 

in one species neurly so. Stamens 5. Ovary 2-8-celled, becoming a sev- 

eral-seeded berry. Twining or upright shrubs. 

* * Teeth or lobes of' the calyx slender, on the summit of the slender or taper-pointed 

ovary, which becomes a many-seeded 2-valved pod : leaves simple, serrate. 

6. DIERVILLA. Corolla funnel-form, almost regular, 5-lobed. Stamens 5. 

Ovary narrow, sometimes linear and stalk-like. Low upright shrubs, with 

flowers in terminal or axillary loose clusters or cymes. 
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§.8. Shrubs or some low trees, with small flowers in broad cymes, short and widely 
open deeply 5-lobed regular corolla, 1-3 sessile stigmas, and berry-like fruit, 
containing 1-3 seeds or rather seed-like stones. Culys-teeth on the ovary very 
short or obscure: stamens 5. 

6. VIBURNUM. Leaves simple. Fruit containing a single flat or flattish stone. 
7. SAMBUCUS. Leaves pinnate, and the oblong or lanceolate leaflets serrate. 

Fruit containing 3 seeds or rather small seed-like stones. 

1. LINN 2A, TWIN-FLOWER. (Named for Linneus.) Only one 
species, 

L. borealis. Mossy woods and cold bogs N.: creeping stems bearing 
round-oval and sparingly crenate somewhat hairy small leaves, and in early 
summer the sweet-scented flowers ; corolla purple and whitish, hairy inside. 

2. TRIOSTEUM, FEVERWORT, HORSE-GENTIAN. (Greek for 
three bones, from the 3 bony seeds or rather stones.) -The root has been used 
in medicine, and the seeds for coffee. In rich soil: fl. early summer. 

T. perfoliatum, the common species, is softly hairy, 2°-4° high, with 
oval leaves abruptly narrowed at base, and brownish-purple flowers. 

T, angustifolium, chiefly S., a smaller and bristly-hairy plant, with nar- 
rower lanceolate leaves more tapering at base, and greenish or cream-colored 
flowers. 

3. SYMPHORICARPUS. (Name from the Greek, denotes crowded 
fruits.) Wild on rocky banks, especially W. & S., and cult. for the orna- 
mental insipid berries. Flowers white or slightly rose-color, produced all 
summer. 

S. racemosus, Snowzerry. Clusters of flowers in interrupted leafy 
spikes (rather than racemes) terminating the branches ; berries snow-white, in 
autumn. Common in gardens. 

S. vulgaris, Conat—serry, Inp1an Currant. Short clusters of flowers 
in the axils of most of the leaves ; berries small, dark red. 

4. LONICERA, HONEYSUCKLE, WOODBINE. (Named for an old 
German herbalist, Lonitzer, latinized Lonicerus.) 

§ 1. True Honeysuck es, with twining stems (in one wild species slightly so). 

* Corolla with very long tube and 5 short almost regular lobes. 
L. sempérvirens, Trumret H. Wild from New York S., and com- 

monly cult. Leaves evergreen (as the namz denotes) only at the S., thickish, 
pale beneath, the lower oblong, the uppermost pairs united round the stem ; 
flowers scentless, in spiked whorls, 2' long, scarlet with yellow inside (also 
a yellow variety), produced all summer ; berries red. 

* * Corolla strongly 2-lipped ; lower lip narrow, upper one broad and 4-lobed. 

+ The 2 to 4 uppermost pairs of leaves united round the stem in the form of an oval 
or rounded disk or shallow cup, the flowers sessile in their axils, or partly in 
leafless spiked whorls beyond : berries red or orange. . 

++ European Honcysuckles, cultivated for ornament: flowers purple and white or 
turning yellowish inside, sweet-scented, in sunmer. 

L. Caprifolium, Common Evrorran H., has leaves smooth on both 
sides, and flowers usually only in early summer. 

L. Etrtsca, Irauian or Perretuar H., has the leaves downy beneath 
and blunter, and flowers through the summer. 

++ ++ Wild species, with flowers smooth and nearly scentless, except the first species, 
in late spring or early summer: leaves smooth (except one variety) and 
glaucous or whitish beneath. 

L. grata, Sweet Witp H. Wild in Middle States and S., sometimes 
cult. : leaves obovate ; corolla white with a pink or purple slender tube, fading 
yellowish, fragrant. 
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L. flava, Yeruow H. Wild N. W. and along the Alleghanies; low- 
eae? ; the broad and thickish leaves very white-glaucous both'sides; flowers 

ight yellow. 
L. parviflora, Smart H. Low and bushy, with oblong leaves green 

above, but very white-glaucous beneath; the corolla (less than 1! long) strongly 
gibbous at base, greenish-yellow or whitish and tinged with purple: in the var. 
Douglasii, found only N. W., nearly crimson, and the greener leaves downy 
beneath or ciliate. 

++ ++ ++ Wild species with clammy-pubescent orange-colored flowers. 

L. hirstita, Harry H. Moist or rocky grounds N. & W.: with oval and 
large dull green leaves, the lower face and branches downy-hairy. 

+ + Leaves all separate and short-petioled, not glaucous, pubescent : flowers in 
7 pairs on axillary peduncles. 

L. Japénica (commonly so called, L. conrtsa, DC.), Japan or Curnese H. 
Commonly cult. ; the slender downy stems twining freely, with oval dull green 
leaves, and flowers very fragrant at evening; corolla deeply 2-lipped, reddish 
outside, white inside turning yellow. 

§ 2. Fry-Honsysuckixs, upright or straggling bushes, never twining, with 
leaves all distinct to the base, and a pair of flowers on the summit of an 
axillary peduncle, the two berries sometimes united into one. 

* Four large leafy bracts surrounding two cylindrical (4! long) yellowish flowers. 

L. involucrata. Wild from Lake Superior to California, and sparingly 
planted : shrub 2° - 5° high, downy when young, with ovate or oblong leaves 
3/ — 5! long, on short petioles, clammy flowers, and berries quite separate. 

* * The two or four bracts under the ovaries small or minute. 

+ Planted for ornament from Europe: flowers rose or pink-red, profuse and showy. 

L. Tartarica, Tarrarian H. Much-branched shrub 5° - 8° high, smooth, 
with oval heart-shaped leaves, short corolla, and red berries uniting at base as 
they ripen: fl. spring. 

+ + Wild species, in moist cold woods or bogs N.: flowers yellowish. 

L. ciliata, Earry Fry-H. Straggling, 3° - 5° high, with oval or oblong 

and partly heart-shaped leaves thin and downy beneath when young, slender 

peduncles, honey-yellow corolla (4/ long) with short nearly equal lobes and very 

unequal-sided base, and separate red berries : fl. early spring. — 

L. oblongifolia, Swamp F. Upright, 2°- 5° high, with oblong leaves, 
long and slender peduncles, deeply 2-lipped corolla (4/ long) in early summer, 

and purple berries. ; ere : 

L. ceertilea, Mountain F., the rarest species, 1°-2° high, with oval 

leaves, very short peduncle, moderately 5-lobed corolla, and two ovaries united 

to form one blue berry. 

5. DIERVILLA, BUSH-HONEYSUCKLE. (Named for one Dierviile, 

“who took the common species from Canada to France.) 

% Wild species, on rocks and hills, with pale or honey-yellow and slender funnel- 

form corolla, not showy, and oblong pod. 

D. trifida, Common B.; everywhere N., 19-4° high, with oblong-ovate 

taper-pointed leaves on distinct petioles, mostly 3-flowered peduncles, and slen- 

der pointed pods: fl. all summer. 
D. sessilifolia, only. along the Alleghanies S., has lance-ovate sessile 

leaves, many-flowered peduncles, and short-pointed pods : fl. summer. 

ul t from Japan and China ; the showy rose-colored corolla 

oe gi Ge ah an shraily narrowed base, very slender stalk-like 

ovary and linear pod. 
; 

D. Japénica. Shrub 2°-5° high, loaded with the handsome flowers in 

late spring ; corolla 1’ or more long ; leaves oblong-ovate, taper-pointed. 
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6. VIBURNUM, ARROW-WOOD, &c. (Ancient Latin name, of un- 
certain meaning.) Flowers white, or nearly so, in spring or early summer : 
fruit ripe in autumn. 

§ 1. Flowers all alike, small, and perfect. 

* Cult. or planted from S. Europe, with evergreen smooth entire leaves. 

V. Tinus, Lavrestinus. Not hardy N., but a common house-plant, 
winter-flowering, or planted out in summer ; leaves oblong ; fruit dark purple. 

* * Wild les, some occasionally planted : leaves deciduous, at least N. 
pe Jo P 

+ Leaves not lobed nor coarsely toothed, smooth or with some minute scurf: fruit 
black or with a bluish bloom. 

++ Leaves glossy, finely and evenly serrate with very sharp teeth. 

V. Lentago, Sursr-serry. Tree 15°-30° high, common in moist 
grounds, chiefly N.; leaves ovate, conspicuously pointed, on long margined 
petioles ; cyme broad, sessile ; fruit oval, 3! or more long, sweet, eatable. 
V. prunifolium, Brack Haw. Dry soil, from Conn. to Ill. and §.: 

hardly so tall as the preceding, with smaller and oval mostly blunt leaves. 

++ ++ Leaves entire or with a few wavy or crenate small tecth, thickish. 

V. obovatum. Along streams from Virginia S.: shrub with obovate 
leaves seldom over 1! long, and small sessile cymes. 

V. nudum, Wirne-rop. Swamps, from New England to Florida; with 
leaves oval, oblong, or almost lanceolate, not glossy ; cyme on a peduncle; fruit 
roundish. 

+ + Leaves ppm | toothed, strongly feather-veined, the veins prominently marked, 
straight and simple or nearly so: fruit small: cyme peduncled. 

V. dentatum, Arrow-woop (the stems having been used by the Indians 
to make arrows). Common in wet soil, 5°- 10° high, smooth, with ash-colored 
bark, pale and broadly ovate evenly sharp-toothed leaves, on slender petioles, 
and bright blue fruit. 
V. molle, Sort A. From Kentucky S., soft-downy, with less sharply 

toothed oval or obovate leaves, on slender petioles, and blue oily fruit. 
V. pubéscens, Downy A. Rocky grounds, N. & W.; a low and strag- 

gling shrub, with ovate or oblong and acute or taper-pointed leaves, having 
rather few coarse teeth, their lower surface and the very short petioles soft-downy ; 
fruit dark purple. 

+ + + Leaves both coarsely toothed and hat 3-lobed, roundish, 8 - 5-ribbed 
JSrom the base and veiny : cymes slender-peduncled, smull : fruit red. 

V. acerifolium, Marie-teavep A. or Dockxmacxkiz. Shrub 3°-6° 
high, in rocky woods, with 3-ribbed and 3-lobed leaves soft-downy beneath, their 
pointed lobes diverging ; stamens slender. 

V. pauciflorum. Cold woods, only far N. or on mountains; with almost 
ao leaves 5-ribbed at base and 3-lobed at summit; cyme few-flowered ; 
ruit sour. 

§ 2. Flowers round the margin of the cyme neutral (without stamens or pistils) and 
very much larger than the fertile ones, Hydrangea-like and showy : petioles 
bearing evident appendages which imitate stipules : fruit red, sour. 

V. Opulus, Cranperry-rree. Tall and nearly smooth shrub, with gray 
bark, scaly buds, 3 - 5-ribbed and strongly 3-lobed leaves, the lobes pointed and 
commonly few-toothed, and cymes peduncled. The wild form in low grounds 
N. & E.; the juicy acid fruit iret red, used as a substitute for cranberries 
(whence the name of Hich Cransperry-pusH). The long-cultivated form 
from Europe, planted for ornament, under the name of GUELDER Rose or 
aa has most of the flowers of the cyme changed into enlarged 
corollas. 

V. lantanoides, Hossre-rvusa (popular name from the straggling or 
reclining branches taking root at the end, and forming loops; the botanical 
name because the leaves resemble the V. LanTANA or WaY¥FARING-TREE of 
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Europe, occasionally planted (but that has no enlarged neutral flowers) : cold 
moist woods N., with naked buds, large round-ovate leaves heart-shaped at base 
and abruptly pointed at the apex, closely serrate, and pinnately many-veined, 
the veins and netted veinlets prominent underneath and covered, like the stalks 
and branchlets, with rusty scurf; cymes showy, very broad, sessile; fruit not 
eatable, coral-red turning crimson. 

7, SAMBUCUS, ELDER. (From Greek name of an ancient musical in- 
strument, supposed to have been made of Elder stalks.) 

S. Canadénsis, Common or Biack-BeRRIED Exper. Alluvial soil, 
fence-rows, &c. Stems woody only towards the base, 5°- 6° high, with white 
pith, 7-11 oblong smooth or smoothish leaflets, the lowermost often 3-parted ; 
flat cymes in early summer, and small black-purple fruit. 

S. ptibens, Rep-serriep E. Rocky woods chiefly N., with more woody 
stems and warty bark, yellow-brown pith, fewer and more lanceolate leaflets 
downy underneath, panicle-like or convex cymes, in spring, followed by bright 
red berries. 

58. RUBIACEA, MADDER FAMILY. 

Like the preceding family, but with stipules between the opposite 
(or sometimes ternately whorled) entire leaves, or else (in the true 
Madder Family) the leaves whorled without stipules. An immense 
family in the tropics, and here represented by several wild and a 
few commonly cultivated species. (The commonest in choice con- 
servatories, not here described, are BURCHELLIA CaPEnsIs, a shrub 
with a head of orange-scarlet flowers, the corolla almost club-shaped ; 
MANETTIA CORDIFOLIA, a twiner with ovate somewhat heart- 
shaped leaves, and long tubular somewhat 4-sided scarlet corollas, 
or M. BfcoLor, with lanceolate leaves, and corolla red toward the 
base, yellow toward the summit; PENTas CARNEA, with ovate- 
oblong hairy leaves, and terminal cyme of handsome flowers, with 
salver-form flesh-colored corolla, hairy in the enlarged throat and 
5-lobed.) 

I. MADDER FAMILY proper. Leaves in whorls, without 
stipules. Ovary 2-celled, forming a small and twin, fleshy or berry- 
like, or else dry and sometimes bur-like, 2-seeded fruit. Calyx above 
the ovary obsolete. 

1. RUBIA. Like the next, but the divisions of the corolla and the stamens 5. 
Fruit berry-like. . . 

2. GALIUM. ‘Flowers small or minute, mostly in clusters, with a wheel-shaped 

4-parted (or sometimes 3-parted) corolla, and as many short stamens. 

Styles 2. Slender herbs, with square stems, their angles and the edges of the 
leaves often rough or almost prickly. 

II. CINCHONA FAMILY, &c. Leaves opposite, or some- 

times in threes or fours, and with stipules. 

§1. Only a single ovule and seed in each cell. 5 

herbs, with narrow funnel-form or salver-form corolla, its lobes (valvate in the 
siesataal 4 ch and the stamens 4. : 

8. DIODIA. Flowers sessile in the axils of the narrow leaves. Stipules sheath- 

ing, dry, fringed with long bristles. Ovary 2-celled, in fruit splitting into 

2 hard and dry closed nutlets. : 
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4. MITCHELLA. Flowers in pairs at the end of branches, the two ovaries united 

into one, which in fruit forms a 2-eyed scarlet berry. Corolla densely white- 

bearded inside, white or purplish-tinged outside. Style 1: stigmas 4, slender. 

Seeds, or rather little stones, 4 to each of the two flowers. Stipules small, 

not fringed. 

« % Shrubs or small trees: lobes of the corolla overlapping in the bud. 

5. CEPHALANTHUS. Flowers many and small, crowded in a close round head 

raised on a peduncle. Calyx 4-toothed. Corolla tubular with 4 very short 

lobes. Stamens 4. Style long and much protruded, tipped with a capitate 

stigma. Fruit small, dry and hard, inversely pyrainidal, at length splitting 

into 2 or 4 closed one-seeded portions. 
6. COFFEA. Flowers in small clusters in the axils of the leaves. Calyx 4-5- 

toothed. Corolla with a short tube and 4 or 5 spreading lobes of about the 

same length. Stamens 4 or 5, with linear-oblong anthers. Biyle “bearing 

2 slender stigmas. Ovary 2-celled, becoming a small berry, containing 2 har 

plano-convex seeds with a groove down the face (coffee), enclosed in a loose 

parchinent-like hull. 

§ 2. Several or many ovules and seeds in each cell of the ovary and fruit. 

« Shrubs or low trees, all except the first exotic house-plants. 

7. PINCKNEYA. Flowers in a terminal compound cyme. Calyx with 5 lobes, 

4 of them small and lanceolate, the fifth often transformed into a large bright 
rose-colored leaf! Corolla hairy, with a slender tube and 5 oblong-linear 
recurving lobes. Stamens 5, protruding. Fruit a globular 2-celled pod, filled 
with very many thin-winged seeds. 

8. GARDENIA. Flowers solitary at the end of the branches or nearly so, large, 
very fragrant. Calyx with 5 or more somewhat leaf-like lobes. Corolla 
funnel-shaped or salver-shaped, with 5 or more spreading lobes convolute in 
the bud, and as many linear anthers sessile in its throat. Style 1: stigma 
of 2 thick lobes. Fruit fleshy, surmounted by the calyx-lobes, ribbed down 
the sides, many-seeded. 

9. BOUVARDIA. " Flowers in clusters at the end of the branches. Calyx with 
4 slender lobes. Corolla with a long and slender or somewhat trumpet-shaped 
tube, and 4 short spreading lobes, valvate in the bud. Anthers 4, almost 
sessile in the throat. Style 1: stigma of 2 flat lips. Pod small, globular, 
2-celled. Seeds wing-margined. 

«x * Low, native herbs. 

10. HOUSTONIA. Corolla salver-form or funnel-form, the 4 lobes valvate in the 
bud. Stamens 4. Style 1: stigmas 2. Pod short, 2-celled, the upper part 
rising more or less free from the 4-lobed calyx, opening across the top, and 
ripening rather few saucer-shaped or thimbel-shaped pitted seeds in each cell. 
Stipules short and entire, sometimes a mere margin connecting the bases of 
the opposite leaves. 

1. RUBIA, MADDER. (Name from Latin ruber, red, alludes to the red 
roots, which furnish the well-known red dye.) 

R. tinctoria, Common or Dyers’ M. Cult. from Eu. for the red roots. 
branching from the ground, 1° - 2° high, with angles of the stems and edges o1 
the lance-oblong or oblanceolate leaves (mostly in sixes) very rough; flowers 
greenish, in summer; berry black. 2/ 

2. GALIUM, BEDSTRAW or CLEAVERS. (Name from Greek for 
milk, which some species in Europe were used to curdle.) Fl. summer. 
ae ne all wild species. Several have a red root like that of 

adder. 

§ 1. Fyuit a black berry, like that of Madder ; but the parts of the white flower 
are only 4. Only in Southern States, in dry sandy soil. 2 

G. hispidulum. Spreading stems 1°-2° long; leaves in fours, }/ or 
less in length, lance-ovate ; peduncle 1 —3-flowered ; berry roughish. 

G. uniflorum. Smooth, slender, 1° high; leaves linear; flowers mostly 
solitary. o 
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§ 2. Fruit dry when ripe, small, 
« Smooth: teaves with strong midrib but no side ribs or nerves: flowers white, 

loosely clustered at the end of spreading branches. 
G. aspréllum, Rovucu Bepsrraw. Low thickets: 3°- 5° high, as it 

were Climbing, the backwardly prickly-roughened angles of the stem and edges 
and midrib of the lance-oblong pointed leaves adhering to contiguous plants ; 
leaves in whorls of 6 on the stem and of 4 or 5 on the branchlets : flowers 
numerous. 

G. trifidum, Smart B. Swamps and low grounds, 6/- 2° high, roughish 
or sometimes nearly smooth ; leaves varying from linear to oblong, 4-6 in the 
whorls ; flowers rather few, their parts often 3. 

% % Fruit smooth or slightly bristly: leaves 3-nerved ; flowers white, in a narrow 
‘ and long terminal panicle. X 

G. boreale, Nortuern B. Rocky banks of streams N.; 1°-2° high, 
smooth, erect, with lance-linear leaves in fours. 

* % * Fruit a little bur, being covered with hooked prickles. 
+ Leaves mostly 6 or 8 in a whorl, with midrib and no side nerves: flowers whitish 

or greenish : stems reclining or prostrate, bristly-rough backwards on the angles. 
G. Aparine, Ciyavers or Goose-Grass. Low grounds: Jeaves in 

eights, lanceolate, rough-edged, 1/~ 2! long ; peduncles axillary, 1 - 2-flowered ; 
fruit large. @® 

G. triflorum, Sweer-scentep Bepsrraw. Woodlands, especially N. : 
leaves mostly in sixes, lance-oblong, bristle-pointed ; peduncles terminating the 
branches, 3-flowered. Sweet-scented in drying. — 

+ + Leaves all in fours, more or less 8-nerved : flowers not white: stems ascending, 
about 1° high, rather simple, not prickly-roughened. 2 

G. pildsum. Commonest S., in dry thickets: leaves oval, dotted, downy, 
1' long; flowers brown-purple or cream-colored, all pedicelled, the peduncle 
2-3-times forked. Var. puncricuLosum is a smooth form S. 

G. circéezans, Witp Liquorice, the root being sweetish: common in 
thickets ; leaves oval.or oblong, obtuse, ciliate; peduncles once forked, their 
long branches bearing short-pedicelled dull or brownish flowers along the sides, 
the fruit reflexed.. 

G. lanceolatum, like the preceding, common N.; but with lanceolate or 
lance-ovate tapering leaves, 2/ long. 

8. DIODIA, BUTTON-WEED. (Name from Greek for a thoroughfare, 
being humble weeds, often growing by the wayside.) 1. all summer, white 
or whitish. 

D. Virginica. Sandy banks from Maryland §.; with spreading stems 
1°-2° long, broadly lanceolate sessile leaves, salver-shaped corolla }/ long, 
2-parted style, and oblong fruit crowned with 2 calyx-teeth. 2, 

D. téres. Sandy fields from N. Jersey and Illinois S. ; with slender stems 
3/—9/ long, linear and rigid leaves, small corolla rather shorter than the long 
bristles of the stipules, undivided style, and obovate little fruit crowned with 
the 4 short calyx-teeth. @ 

4. MITCHELLA, PARTRIDGE-BERRY. (Named for Dr. J. Mitchell, 
who corresponded from Virginia with Linnzus.) Fl. in early summer. 2f 

M. répens, the only species, common in woods; a little herb, creeping over 
the ground, with the small evergreen leaves round-ovate, very smooth and 
glossy, bright green, sometimes with whitish lines, short-petioled ; the flowers 
pretty and sweet-scented; the scarlet fruit remaining over winter, eatable, but 
dry and almost tasteless. 

5. CEPHALANTHUS, BUTTON-BUSH. (Name from Greek words 
for head and flower.) FI. summer and autumn. . 

C. occidentalis, the only species, is a tall shrub, common algng the bor- 



176 MADDER FAMILY. 

ders of ponds and streams, with lance-oblong or ovate-pointed leaves, on petioles, 
either in pairs or threes, and with short stipules between them ; the head of 
white flowers about 1’ in diameter. 

6. COFFEA, COFFEE-TREE. (The Arabic name somewhat altered.) 
C. Arabica, the species which produces Coffee, is a shrub or small tree, 

sometimes cult. in conservatories, with smooth and glossy oblong leaves, bearing 
fragrant white flowers in their axils, followed by the red berries, containing the 
pair of seeds. 

7. PINCKNEYA, GEORGIA BARK or FEVER-TREE. (Named 
by Michaux in honor of Gen. Pinckney.) 

P. pubens, the only species, is a rather downy small tree or shrub, ift wet 
pine barrens, S. Car. to Georgia, with large oval leaves, slender stipules, and 
purplish flowers of little beauty, but the great calyx-lcaf commonly pipinced is 
striking. This plant is of the same tribe with the Cincnona or PERUVIAN 
Bark, and has similar medicinal (tonic) properties. Fl. early summer. 

8. GARDENIA, CAPE JESSAMINE. Not an appropriate name, as the 
species so called does not belong to the Cape of Good Hope. (Named for 

. Garden of South Carolina, who corresponded with Linnzus.) 

G. flérida, Care Jessamine. A favorite house-plant from China, 2°-4° 
high, with smooth and bright-green oblong leaves acute at both ends, large and 
showy very fragrant flowers, the white corolla 5 -9-lobed, or full double, and 
large oblong orange-colored berry 5 - 6-angled and tapering at the base. 

9. BOUVARDIA. (Named for Dr. Bouvard, director of the Paris Gar- 
den of Plants over a century ago.) 

B. triphylla. Shrubby or half-shrubby house-plants, blossoming through 
the winter, and in grounds in summer, from Mexico, with ovate or oblong- 
ovate smoothish leaves, in threes or the upper in pairs, and scarlet corolla, 
minutely downy outside, nearly 1’ Jong. 

B. leidéntha, now commoner and winter-blooming, has more downy leaves 
and smooth deep-scarlet corolla. 

10. HOUSTONIA. (Named by Linnzus for a Dr. Houston, an English 
physician, who botanized on the coast of Mexico, where he died early.) 

* Delicate little plants, with 1-flowered peduncles, flowering from early spring to, 
summer : corolla salver-form: pod somewhat 2-lobed, its upper half free: 
seeds with a deep hole occupying the face. 

H. certilea, Common H. or Biuets. Moist banks and grassy places, 
3'—5/ high, smooth and slender, erect, with oblong or spatulate leaves only 3” or 
4" long, very slender peduncle, and light blue, purplish, or almost white and 
yellowish-eyed corolla, its tube much longer than the lobes. @ 
H. minima. Dry hills from Ill. 8. W.: roughish, 1/—4! high, at length 

much branched and spreading ; with leaves ovate, spatulate, or the upper linear, 
earlier peduncles slender, the rest short, and tube of the purplish corolla not 
longer than its lobes and those of the calyx. M @ 
H. rotundifolia. Sandy soil from North Carolina S.: with prostrate and 

creeping leafy stems, peduncles shorter than the roundish leaves and recurved 
in fruit; corolla white. 2/ 

* * Erect, leafy-stemmed, 5'- 20! high, with flowers in terminal clusters or cymes, 
im summer : corolla funnel-form: seeds rather saucer-shaped. Y 

H. purpurea. Wooded or rocky banks, commoner W.: smooth or slightly 
downy, with ovate or lanceolate 3-5-ribbed leaves, pale purple flowers, and 
upper half of globular pod free from the calyx. 
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Var. longifolia, the common one N. ; slender or low, with 1-ribbed leaves, 
those of the stem varying from lance-oblong to linear. 
H. angustifolia. Dry banks from Ill. S. & W., with tufted erect stems, 

narrow-lincar and acute 1-ribbed leaves, crowded short-pedicelled flowers, lobes 
of the white corolla densely bearded inside, and only the top of the obovate pod 
rising above the calyx. 

59. VALERIANACEA, VALERIAN FAMILY. 

Herbs, with opposite leaves, no stipules, calyx coherent with the 
ovary, which has only one fertile one-ovuled cell but two abortive or 
empty ones, and stamens always fewer than the lobes of the corolla 
(1-38, distinct), and inserted on its tube. Style slender: stigmas 
1—3. Fruit small and dry, indehiscent; the single hanging seed 
with a large embryo and no albumen. Flowers small, in clusters 
or cymes. 

» Lobes of the calyx many and slender, but hardly seen when in flower, being rolled 
up inwards arvund the base of the corolla; in fruit they unroll and appear 
as long pli bristles, 7 liny a pappus, like diistle- dott 

1. VALERIANA. Corolla with narrow or funnel-form tube usually gibbous at 
the base on one side, but not spurred, its 5 spreading lobes almost equal. 
Stamens 8. Akene 1-celled, the minute empty cells early disappearing. 
Root strong-scented. 

2. CENTRANTHUS. Corolla as in the preceding, but with a spur at the base. 
Stamen only one. 

%* «% Lobes of the calyx of a few short teeth or mostly hardly any. 

8. FEDIA. Corolla funnel-form, with 5 equal or rather i Be spreading lobes. 
Stamens mostly 8. Akene-like fruit with one fertile and two empty cells, or 
the latter confluent into one. 

1. VALERIANA, VALERIAN. (Name from valere, to be well, alluding 
to medical properties, the peculiar-scented root of some species used in medi- 
cine.) Fl. early summer, often dicecious, white or purplish. 2 

* Garden species from Europe, producing the medicinal Valerian-root. 

V. officinalis, the commonest in gardens, 2°- 3° high, a little downy, with 
leaves of 11 to 21 lanceolate or oblong cut-toothed leaflets, and rootstocks not 
running. 
Vv. Phu, is smoother, with root-leaves simple, stem-leaves of 5-7 entire 

leaflets or lobes, and rootstock horizontal. 

* * Wild species N. and chiefly W.: all rather rare or local. 

V. pauciflora. " Woodlands, Penn. to Illinois and S. W.; 1°-2° high, 
smooth, with thin ovate and heart-shaped toothed root-leaves, stem-leaves of 
3-7 ovate leaflets, rather few flowers in the crowded panicled cyme, and long 
slender corolla. i 
V. sylvatica. Cedar swamps from Vermont W. & N.; with root-leaves 

mostly ovate or oblong and entire, stem-leaves with 5-11 lance-oblong or ovate 
almost entire leaflets ; corolla funnel-form. ; ; 
| V. édulis. Alluvial ground from Ohio W.; 1°~4° high, with a large 
spindle-shaped root (eaten by the Indians W.), thickish leaves mostly from the 
root and minutely woolly on the edges, those of the root lanceolate or spatulate, 
of the stem cut into 3-7 long and narrow divisions. 

2. CENTRANTHUS, SPURRED VALERIAN. (From Greek words 
for spur and flower.) Fl. summer. 2 

C. ruber, Rep S. or Jurrrer’s-Bearp. Cult. for ornament, from 8S. 
Eu. : a very smooth rather glaucous herb, 1° - 2° high, with lance-ovate nearly 
entire leaves, all the upper ones sessile, and cymes of small flowers in a narrow 
panicle, the corolla very slender, 4’ long, red, rarely a white variety. 

12 
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3. FEDIA, CORN SALAD, LAMB-LETTUCE. (Origin of the name 
obscure.) Our species are ull very much alike in appearance, smooth, with 
forking stems 6/-20' high, tender oblong leaves either entire or cut-lobed 
towards the base, and small flowers in clusters or close cymes, with leafy 
bracts, and a short white or whitish corolla, in early summer. They 
belong to the section (by most botanists regarded as a separate genus) 
VALERIANELLA. @ @® 

F. olitoria, Common Corn Sazap of Eu., sparingly naturalized in 
the Middle States, has fruit broader than long, and a thick corky mass at the 
back of the fertile cell. 

F. Fagopyrum, from New York W. in low grounds, has ovate-triangular, 
smooth fruit shaped like a grain of buckwheat when dry (whence the specific 
name), the confluent empty cells occupying one angle, and much smaller than 
the broad and flat seed. 

F. radiata, common from Penn. and Michigan S., has fruit mostly downy 
and somewhat 4-angled, the parallel narrow empty cells contiguous but with 
a deep groove between them. 

60. DIPSACEA, TEASEL FAMILY. 
Differs from the preceding family by having the flowers strictly 

in heads, surrounded by an involucre, as in the next family, — from 
which it differs in the separate stamens, hanging seed, &c. All 
are natives of the Old World. 

1. DIPSACUS. Coarse and stout herbs, with stems and midrib of leaves often 
prickly, and the heads with rigid prickly-pointed bracts or chaff under each 
flower, under the whole a conspicuous leafy involucre. Each flower more- 
over has an involucel in the form of a little calyx-like body enclosing the 
ovary and akene. Calyx continued beyond the ovary into a mere truncate 
short cup-like border. Corolla slender, with 4 ‘short lobes. Stamens 4. 
Style slender. . 

2. SCABIOSA. Less coarse, not prickly; the short heads surrounded by a softer 
een involucre; a short scale or soft bristle for a bract under each flower. 
rolla funnel-form, 4-5-cleft, oblique or irregular; the outer ones often 

enlarged. Stamens 4. Style slender. Involucel enclosing the ovary and 
the calyx various. 

1. DIPSACUS, TEASEL. (Name from Greek word meaning to thirst ; the 
united bases of the leaves in the common species catch some rain-water.) 
FI. summer. 
D. sylvéstris, Witp T. Run wild along roadsides, 4°- 5° high, prickly, 

with lance-oblong leaves, the upper ones united round the stem, large oblong 
needs; purplish or lilac corollas, and slender-pointed straight chaff under each 
ower. (@) 

D. fullonum, Foutver’s T. Less prickly than the other, with involucre 
hardly longer than the flowers, the awn-like tips of the rigid chaff hooked at 
the end, which makes the ¢easel useful for carding woollen cloth : cultivated in 
fields for this purpose, sometimes escaping into waste places and roadsides. 

2. SCABIOSA, SCABIOUS. (From Latin word for scurfy, perhaps from 
use of the plants to cure skin-diseases.) FJ. summer. One European species 
is commonly cultivated for ornament, viz. 

S. atropurptrrea, Sweerr S., or when with dark purple or crimson 
flowers called Movurnine Brive; the flowers are sometimes rose-colored or even 
white : plant 1°- 2° high, with obovate or spatulate and toothed root-leaves, 
pinnately-parted stem-leaves, the cup or involucel enclosing the ovary 8-grooved, 
calyx proper with 5 long bristles surmounting the akene; the outer corollas 
enlarged. @ 

. 
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61. COMPOSITAS, COMPOSITE FAMILY. 

Herbs, or a very few shrubs, known at once by the “compound 
flower,” as it was termed by the older botanists, this consisting of 
several or many flowers in a head, surrounded by a set of bracts 
(formerly likened to a calyx) forming an involuere, the stamens as 
many as the lobes of the corolla (almost always 5) and inserted on 
its tube, their anthers syngenesious, i. e. united in a ring or tube 
through which the style passes. Calyx with its tube incorporated 
with the surface of the ovary, its limb or border (named the pappus) 
consisting of bristles, either rigid or downy, or of teeth, awns, scales, 
&c., or of a cup or crown, or often none at all. Corollas either 
tubular, funnel-form, &c. and lobed, or strap-shaped (ligulate), or 
sometimes both sorts in the same head, when the outermost or mar- 
ginal row has the strap-shaped corollas, forming rays (which an- 
swered to the corolla of the supposed compound flower), the separate 
flowers therefore called ray-flowers ; those of the rest of the head, or 
disk, called disk-flowers. The end of the stalk or branch upon 
which the flowers are borne is called the receptacle. The bracts, if 
there are any, on the receptacle (one behind each flower) are called 
the chaff of the receptacle; the bracts or leaves of the involucre 
outside the flowers are commonly called scales. Style 2-cleft at 
the apex. Ovary 1-celled, containing a single ovule, erect from 

its base, in fruit becoming an akene. Seed filled by the embryo 

alone. For the flowers and fruit, and the particular terms used in 

describing them, see Lessons, p. 93, 94, fig. 266-269; p. 100, 

fig. 290, 291; p. 121, fig. 879-384. 
The largest family of Flowering Plants, generally too difficult for 

the beginner ; but most of the common kinds, both wild and culti- 
vated, are here briefly sketched. For fuller details as to the wild 

ones, with all the species, the student will consult the Manual, and 

Chapman’s Southern Flora. ‘There are two great divisions which 
include all the common kinds. 

I, Head with only the outermost flowers strap-shaped, and these 

aever perfect, i. e. they are either pistillate or neutral, always with- 

out stamens, or else with strap-shaped corollas entirely wanting. 

Plants destitute of milky or colored juice. 

A. No strap-shaped corollas or true rays. 

§ 1. Thistles or Thistle-like, the heads with very many flowers, all alike and mostly 

perfect. Branches of the style short or united, even to the tip. Scales of the 

involucre many-ranked, these or the leaves commonly tipped with prickly or 

bristly points. 

* Pappus of many long-plumed bristles: receptacle with bristles between the flowers. 

1. CYNARA. Scales of the involucre of the great heads thickened and fleshy 

towards the base, commonly notched at the end, with or without a prickle. 

Akenes slightly ribbed. Otherwise much as in the next. 

2. CIRSIUM. Roses of the involucre not’ fleshy-thickened, prickly-tipped or 

else merely pointed. Akenes flattish, not ribbed. Filaments of the stamens 

separate. 
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« « Pappus of naked, rough or short-barbed bristles, or nome. 

+ Filaments of the stamens wnited into a tube. Leaves white-variegated. 

3. SILYBUM.~ Scales of the involucre with the upper part leaf-like and spread. 
ing, spiny. Receptacle beset with bristles. Akenes flattened: pappus of 
many rather short and rigid bristles minutely bearded on their edges. 

++ Filaments separate. 

4. ONOPORDON. Heads and flowers as in true Thistles, No. 2. Receptacle naked 
and honeycombed. Akenes 4-angled, wrinkled: pappus of many slender 
bristles united at base into a horny ring. Stems strongly leaf-winged. 

5. LAPPA. Scales of the globular involucre abruptly tipped_with a spreading 
slender awl-shaped appendage, mostly hooked at its point. Receptacle bristly. 
Akenes flattened, wrinkled: pappus of many short and rough bristles, their 
bases not united, deciduous. Leaves and stalks not prickly. 

6. CARTHAMUS. Outer scales of the involucre leaf-like and spreading, middle 
ones with ovate appendage fringed with spiny teeth or little ere innermost 
entire and sharp-pointed. Receptacle beset with linear chaff. Akenes very 
smooth, 4-ribbed: pappus none. Leaves with rigid or short spiny teeth. 

7. CNICUS and 8 CENTAUREA; see next division. 

§ 2. Thistle-like or Scabious-like, with many-ranked imbricated scnles to the involucre, 
many-flowers, and the two branches of the style united intu one body almost or 
quite to the tip, as in § 1: but the outer flowers of the head different from the 
ha aul sterile, except in a few species of Centaurea. Receptacle beset with 
ristles. 

7. CNICUS. Outer flowers smaller than the rest, slender-tubular, sterile. Scales 
of the involucre tipped with a long spine-like appendage which is spiny-fringed 
down the sides. ane short-cylindrical, many-ribbed and grooved, crowned 
with 10 short and horny teeth, within which is a pepe of 10 long and rigid 
and 10 short naked bristles. Leaves prickly-toothed. 

8. CENTAUREA. Outer flowers sterile and with corolla larger than the rest, 
often funnel-shaped and with long sometimes irregular lobes, forming a kin 
of false ray; but these are wanting in a few species. Involucre various, but 
the scales commonly with fringed, sometimes with spiny tips. Akenes flat or 
flattish: pappus of several or many bristles or narrow scales, or none. 

Jotolr i }, § 8. Bur-like or achenium-like in the fruit, which is a completely closed e 
containing only one or two flowers, consisting of a pistil only, with barely a 
rudiment of corolla, therefore very epee from most plants of the family ; 
but the staminate flowers are several and in a flat or top-shaped involucre. 
Heads therefore monecious, or rarely diecious: no pappus. Coarse and 
homely weeds. 

9. XANTHIUM. Heads of staminate flowers in short racemes or spikes, their 
involucre of several scales in one row: fertile flowers below them, clustered 
in the axils, two together in a 2-cclled hooked-prickly bur. 

10. AMBROSIA. Heads of staminate flowers in racemes or spikes terminating the 
stem or branches, their involucre of several scales united in flattish or top- 
shaped cup; fertile flowers clustered below the staminate, only one enclosed 
in each small achenium-like involucre, which is naked, or with a few tubercles 
or strong points near the top in a single row. 

§ 4 Plants not thistle-like nor bur-like. 

* Two kinds of flowers in the same head, the ouler unes with pistils only. 

+ Pappus none or a minute border or cup: no chaff among the flowers: scales of the 
envolucre dry, often with scurious margins, imbricated. Bitter-aromatic or 
rather acrid plants. 

11. TANACETUM. Heads of many yellow flowers; the marginal ones with pistil 
only and a 8-6-toothed corolla. Akenes angled or ribbed, with a flat top. 
crowned with a cup-like toothed or lobed pappus. Very strong-scented 
herbs, with heads in a corymb. 

12, ARTEMISIA. Heads small, of few or many yellow or dull purplish flowers, 
some of the marginal ones pistillate and fertile, the others perfect, but some- 
times not maturing the ee Akenes obovate or club-shaped, small at the 
top, destitute cf pappus. itter-aromatic, and strong-scented plants, with 
heads in panicles. 
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+ + Pappus none at all to the outer pistillate and fertile flowers, but of some slender 
bristles in the central and perfect yet seldom fruil-bearing flowers: scales of 
the involucre woolly. 

18. FILAGO. Heads small crowded in close clusters, of many inconspicuous 
flowers, each fertile pistillate flower in the axil of a thin and dry chaffy scale, 
and with a very slender thread-like corolla; the central flowers with a more 
expanded 4-5-toothed corolla. Low herbs, clothed with cottony wool: leaves- 
entire. 

+ + + Pappus of all the flowers composed of bristles: no chaff among the flowers. 

14. ERECHTHITES. Heads of many whitish flowers, with a cylindrical involucre 
of many narrow and naked scales in a single row: outer flowers with very 
slender corolla: inner with more open tubular corolla. Akenes narrow: 
popes of copious very fine and soft naked white hairs. Rank coarse herb. 

87. ERIGERON. One specieg has such short and inconspicuous rays that it may be 
looked for here. 

15. GNAPHALIUM. Heads of very many whitish or yellowish flowers, surrounded 
by an involucre of many ranks of dry and white or otherwise colored (not 
green scarious and persistent scales woolly at base; the flowers all fertile, 
the outer ones with pistil and very slender corolla, the central ones perfect 
and with more expanded 5-toothed corolla. Pappus a row of very slender 
and roughish bristles. Cottony herbs. 

16. ANTENNARIA. Like Gnaphalium, but the plants nearly or quite dicecious: 
the staminate flowers with a simple style, but the ovary sterile, and their 
papuus of stouter bristles which are thickened at the summit and there more 
or less barbed or plumed. 

* « Only one kind of flowers in the head. 

+ Scales of the involucre dry and papery or scarious, often colored (i. e. not green), 
not withering. (Everlastings. ) 

++ Many flowers in the head: scales of the involucre in many ranks. 

16. ANTENNARIA. Flowers dicecious, in one plant all pistillate, with very slender 
corollas and a pappus of long and very fine hair-like naked bristles; in the other 
staminate (with a ss imperfect style), and the pappus of thicker bristles 
enlarging and somewhat plumed or barbed at their summit. Leaves and 
stems cottony. 

17. RHODANTHE, Flowers perfect, with open 5-toothed yellowish corotlas. In- 

volucre (silvery or rose-colored), smooth, obovate or top-shaped. Akenes 

woolly: pappus of numerous plumose bristles. Leaves and stems smooth 
and naked. : 

18. AMMOBIUM. Flowers perfect, with yellow 5-lobed corollas, surrounded by a 

silvery-white involucre. Chaffy scales on the receptacle among the flowers. 

Akenes flattish-4-sided: pappus of 4 teeth, two of them prolonged into a 

bristle. Leaves and stems white-cottony, the latter with leaf-like wings. 

++ + Only 3 or 4 flowers in each head. 

19. HUMEA. Flowers perfect, purplish, surrounded by a few dry and scarious 

scales of ha Invulueres to chat on the small receptacle. Akenes smooth: 

no pappus. Herbage green, not cottony: the small heads drooping in an 

ample compound panicle. : 

++ Scales of the involucre not dry and scarious or papery : flowers all perfect. 

++ Flowers yellow, with chaff between them: akenes flat, bearing 2-4 awns or brisiles. 

83. BIDENS, and 52. COREOPSIS: a few species have no ray-flowers. 

++ ++ Flowers yellow: no chaff: pag hae er perme of copious very soft and fine 

80. SENECIO, one or two species which are destitute of ray-flowers. 

at ++ a+ Flowers not yellow nor orange: no chaff among them. 

a. Branches of the style slender and rough all over with minute bristles. 

* v . Heads corymbed, with an involucre of many imbricated scales, 

- ey a or more raae-purple flowers. Lobes of the corollaslender. Akenes 

cylindrical, several-ribbed: pappus of copious hair-like bristles, surrounded 

at base by an outer set of very short and fine scales or scale-like bristles. 

Leaves alternate. 
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b. Branches of the style long and slender or mostly rather club-shaped, smooth or 
very minutely puberulent under a lens. 

21. LIATRIS. Heads of several or many rose-purple flowers, surrounded by a 
more or less imbricated involucre. Lobes of the corolla rather long. Akenes 
slender, about 10-ribbed: pappus of many long and slender bristles, which are 
lumose or else beset with a short beard or roughness for their whole length. 
eaves alternate, entire. 

22. KUHNIA. Heads small, of 10-25 dull cream-colored flowers, surrounded by a 
few lanceolate scales vf the involucre. Corolla slender, barely 5-toothed. 
Akeues cylindrical, many-striate: pappus a row of white plumose bristles. 
Leaves mostly alternate. 

23. MIKANIA. eads of 4 flesh-colored flowers, with an involucre of only 4 
scales. Corolla 5-toothed. Akenes 5-angled: pappus a row of hair-like 
naked (barely roughish) bristles. Leaves opposite; stem twining. 

24. EUPATORIUM. Heads of 3 or more flowers, aud an involucre of several or 
many scales. Cvrolla 5-toothed. Receptacle flat or merely convex. Akenes 
5-angled: pappus a row of hair-like naked (barely rough) bristles. 

25. CONOCLINIUM. Heads, &c. as in the preceding, but the receptacle conical. 
Flowers many, blue or blue-purple. Leaves opposite. 

26. AGERATUM. Like the preceding; but the receptacle flattish, and the pappus 
of a few chaffy scales, mostly tapering into a slender stiff rough bristle. 
Leaves opposite. . 

27. PIQUERIA. Heads very small, of 3-5 white flowers, and involucre of 4 or 5 
scales. Akenes 5-angled: pappus none. Leaves opposite, 3-ribbed. 

c. Branches of the style smooth, with a conical or flat unusually minutely hairy lip. 

28. CACALIA. Heads corymbed, with 5-80 white or whitish flowers. Scales of 
the involucre a single row, with a few small bractlets at base. Corolla 
5-cleft. Akenes oblong, smooth: pappus of very many fine and soft down- 
like naked bristles. Leaves alternate. 

40. BELLIS. A cultivated state of the Daisy, with quilled (monstrous) flowers 
may be sought here. 

B. With strap-shaped corollas or rays at the margin of the head. 

§ 1. Herbage not spotted with large translucent or colored strong-scented glands, 

* Pappus of copious hair-like bristles: no chaff on the receptacle among the flowers. 

+ Rays yellow, except in one or two species of Senecio and one Solidago, pistillate. 

29, TUSSILAGO. Ray-flowers very numerous and in many rows fertile, with 
narrow ligules; the tubular disk-flowers few in the centre, and not fertile. 
Scale of the involucre nearly in one row. Pappus fine and soft. Head soli- 
tary on a scaly-bracted scape. 

80. SENECIO. Ray-flowers several in a single row, or sometimes none: the disk- 
flowers (as in all the following) perfect and fertile. Scales of the involucre in 

‘a single row, or oftén with small bractlets at the base. Pappus very fine and 
soft. Heads mostly in corymbs. Leaves alternate, simple or compound. 

31. ARNICA. Ray-flowers several or many in a single row. Scales of the invo- 
lucre nearly equal in 2 rows. Pappus a single row of rough rather rigid 
bristles. Akenes slender. Heads few and rather large. Leaves opposite. 

82. INULA. Ray-flowers very numerous in one row, with narrow ligules. Outer 
scales of the involucre leaf-like. Pappus of many slender roughish bristles. 
Akenes narrow. Heads large and broad, the tubular perfect flowers very | 
numerous, their anthers with two tails at the base. Leaves alternate. 

33. CHRYSOPSIS. Ray-flowers numerous in one row, scales of the involucre 
narrow, not leaf-like. Pappus of many roughi-h slender bristles, with also an 
outer row of very short and stout or chaff-like bristles. Akenes flattened, 
hairy. Heads single or corymbed. Leaves alternate. 

34. SOLIDAGO. Rayelowers, 1-8, or rarely 10-16, the tubular disk-flowers sev- 
eral, rarely many. Involucre oblong, its scales imbricated and appressed, of 
urequal lengths. Pappus a row of slender roughish bristles. Akenes nat= 
row, terete, many-ribbed. Heads in panicled racemes, corymbs, or clusters, 
mostly small. Leaves alternate. 

++ Lays white, purple, blue, fc. never yellow, the flowers of the disk mostly 2 ellow. 
Asters and the like. Leaves alternate, simple. Akenes flattened or flattish. 

35. CALLISTEPHUS. Ray-flowers very numerous, usually in more than one row, 
or in cultivated varieties in several rows. Involucre in several rows, more or 
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less leafy. Pappus of many slender and roughish bristles, surrounded at base 
‘by a little cup or crown, consisting of many little scales or short stiff bristles 
miore or less united. Heads solitary terminating leafy stems or branches, 
large and broad. Leaves sessile, coarsely toothed. Root annual. 

86. ASTER. Ray-flowers more or less numerous in one row. Involucre imbricated 
Pappus of very numerous slender roughish bristles ; no cup or crown of 
short Eres outside. Heads usually panicled or corymbed. Root usually 
erennial. 

37, ERIGERON. Ray-flowers numerous, narrow, and commonly occupying more 
than one row. Involucre more simple than in Aster, the scales narrower, 
appressed, mostly of equal length and occupying only one or two rows, with- 
out any leaf-like tips; and the pappus more scanty, often some minute short 
and sometimes chaff-like bristles at the base of the long ones. 

« * Pappus not of long hair-like bristles, either a little cup or crown, or of a Jew 
scales, teeth, awns, g-c., or none at all. 

+ No chaff on the receptacle among the flowers, except in 41-483 and some cultivated 
and altered forms of 44. Leaves mostly alternate. 

- 
++ Akenes flat: rays pistillate, not yellow, at least in our species. 

38. BOLTONIA. Flowers resembling those of 86 and 37. Receptacle conical or 
hemispherical. Akenes very flat, obovate or obcordate with a callous margin 
or wing: pappus of several minute and short bristles, and commonly 2 or 3 
short awns. seis Neds tall, branching herbs, with pale-greou thickish 
and ghey entire leaves often turned edgewise. 

39. BRACHYCOME. Flowers like those of 86 or 87. Receptacle conical. Akenes 
flat, wingless: pappus a ring of minute short bristles or narrow scules united 
into a short crown. 

40. BELLIS. Heads with numerous white, reddish, or purple rays. Receptacle 
high conical. Akenes flat, obovate, wingless: no pappus. Low nerbs, with 
solitary peduncled heads, and entire or merely toothed leaves. 

41. ACHILLEA. Heads mostly with few and white (rarely rose-red or yellow) 
rays. Receptacle small, flattish, chaffy. Akenes oblong, margined: no 
pappus. 

++ ++ Akenes not flat, nor boat-shaped: pappus a short crown or none: rays pistillate 
and fertile except in 42. 

42. MARUTA. Rays neutral, white; otherwise almost exactly as in the next. 
48. ANTHEMIS. Rays pistillate and fertile, numerous, white or sometimes yellow. 

Tnvolucre of many small close-pressed scales. Receptacle convex, with some 
slender chaff, at least at the centre. Akenes terete, mostly ribbed. Leaves 
once to thrice pinnately divided. 

44. CHRYSANTHEMUM, including LEUCANTHEMUM and PYRETHRUM. 
Rays pistillate and fertile, numerous. Receptacle convex or flat, without 
chaff, except in some double-flowered varieties. Disk-flowers mostly with a 
flattened tube. Pappus none. Otherwise nearly as in Anthemis. 

++ ++ ++ Akenes top-shuped or oblong, not flattened nor incurved: pappus of 5-10 
conspicuous thin chaffy scales with midrib more or less extended into a bristle 
or awn: rays in one row, not very numerous, wedge-shaped, 3 — 5-cleft or lubed, 
yellow or partly reddish or brownish-purple, never white: involucre of separate 
scales. 

45. HELENIUM. Rays pistillate. Involucre of a few small and narrow spreadin 
or reflexed scales. Receptacle globular or conical. Heads mostly corymbed. 
(Akene and pappus, Lessons, p. 121, fig. 382.) 

46. GAILLARDIA. hays neutral, often partycolored. Involucre of two or more 
rows of loose leafy-tipped scales. Receptacle convex. Disk-flowers often 
urple: the styles with very slender hispid branches. Heads solitary on slen~ 

Hier terminal peduncles. 

wr at ar ++ Akenes short, not incurved, covered with extremely long soft-silky hairs 
(which must not be confounded with pappus), hiding the pappus of many 
delicate little scales: rays numerous in one row, neutral, yellow with dark- 
colored spot at base, nearly entire: involucre of 2 or 8 rows of short scales 
united in a cup. 

47, GAZANIA. Head solitary on a long terminal peduncle, large and showy, the 

rays expanding only ia eunahine or bright daylight. Receptacle fiat, Disk- 

flowers yellow: their style abruptly thickened below the two short branches. 

| 
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ater + a+ a+ Akenes incurved or boat-shaped, rough-tubercled on the back: no pap- 
pus: rays numerous in more than one row: ers all yellow or orange. 

48. CALENDULA. Heads showy, solitary terminating the branches, with the very 
numerous rays pistillate and fertile, expanding in sunshine or bright daylight; 
the disk-flowers sometimes few in the centre and sterile. Involucre of nu- 
merous short green scales. Receptacle flat. Akenes all that mature belong- 
ing to the ray-flowers, strongly incurved, some of them even horse-shoe- 
shaped, or coiled into a ring, and (especially the outer ones) with thickened 
margins. 

+ + A chaff on the receptacle behind each flower. 

++ Only the ray-flowers fertile or muturing their akenes; those of the disk, even if 
vt ae, always sterile: foe all yellow. Coarse tall herbs. 

49. POLYMNIA. Heads rather small or middle-sized, with about 5 leaf-like scales 
to the involucre, and some thin and small inner ones, few or several ray- 
flowers producing turgid obovate or partly triangular akenes with no pappus. 
Herbage clammy-pubescent and rather tai Soa ited: all but the upper- 
most leaves opposite, and.their petioles winged or dilated and stipule-like at 
the clasping base. . : 

50. SILPHIUM. Heads mostly large, with numerous somewhat leafy-tipped or 
een scales to the involucre imbricated in 2 or more rows, numerous ray- 
owers producing very broad and flat akenes (parallel with the scales of the 

involucre), which have commonly a wing-like margin and 2 teeth or a notch 
at the top. Juice resinous. 

++ ++ Disk-flowers perfect and fertile, those of the ray pistillate and fertile or neutral. 

a. Akenes flattened parallel with the scales of the involucre and chaff of the recep- 
tacle, or in 53 sometimes very slender. Leaves generally opposite: involucre 
double, the outer mostly leaf-ke, the inner of erect scales. 

51. DAHLIA. Rays in the natural flowers neutral or in the common species more 
or less pistillate, but in the gardens most or al! of the flowers are changed into 
rays. Inner involucre of numerous more or less united scales. Akenes 
oblong, obscurely 2~horned or notched at the apex. 

52. COREOPSIS. Rays usually 8, neutral, mostly yellow, or brown-purple at base. 
Involucre commonly of about 8 outer loose or leaf-like scales and as many 
erect inner ones. Chaff slender, deciduous with the flat akenes, which have 
mostly a pappus of 2 teeth or awns, the latter not barbed downwards. 

53. BIDENS. Pike Coreopsis, but several without rays, and some with slender or 
needle-shaped akenes; all bear 2 or more rigid persistent awns, which are 
barbed downwards! 

b. Akenes flattened tf at all contrary to the scales of the involucre and the chaff of 
the receptacle, having the latter usually embracing or folded round their outer 
margin. 

= Rays deciduous after flowering, yellow, sometimes brown-purple at base in 60, 61, 
or white in one of 55. Leaves either opposite or alternate in same genus, in 
54 - 56. 

64. ACTINOMERIS. Rays neutral, few or several. Involucre of several weary 
equal scales. Receptacle convex or conical. Akenes flat, oval, wing-mar- 
ae: pappus of 2 persistent smooth awns. Leaves simple, serrate, often 
ecurrent into wings on the stem. 

- VERBESINA. Rays few (in ours 1-5), pistillate. Involucre of few erect 
scales. Receptacle rather flat. Akenes flat, winged or wingless: pappus of 
2 persistent awus. Leaves simple, decurrent into wings on te stem. 

. XIMENESIA. Rays numerous, pistillate. Scales of the involucre spreading. 
Receptacle flattish or convex. Akenes of the ray wrinkled and wingless, 
those of the disk flat and wing-margined, with two slender awns united to 
the wing. Leaves mostly with winged petioles which are dilated and clasp- 
ne at the base. 

. HELIANTHUS. Rays several or many, neutral. Scales of the involucre im- 
bricated. Receptacle flat or convex. Akenes flattish, more or less 4-angled 
or lenticular, marginless: pappus of 2 thin chaffy scales corresponding with 
the outer and inner angle of the akene, and sometimes with minute inter- 
mediate ones, all deciduous from the ripe fruit. (Lessons, p. 121, fig. 381.) 
Leaves simple, entire or serrate: stems not winged. 

8. HELIOPSIS. Rays 10 or more, pistillate. Scales of the involucre in 2 or 8 
rows, the inner shorter than the disk. Receptacle conical. Akenes 4-angled, 
somewhat cubical: no pappus. Leaves opposite, petioled, triple-ribbed. 
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69. RUDBECKIA. Rays several or numerous, neutral. Scales of the involucre in about 2 rows, spreading. Receptacle conical or columnar. Chaff soft. Akenes short, 4-angular, paginas flat at the top: pappus none or a short even cup-border or border. eaves alternate. ee 60. LEPACHYS. Like 59, but akenes flattened, wing-margined on the inner and sometimes on the outer edge, 1 ~2-toothed at summit. Disk grayish. Chaff short and truncate. Leaves alternate, pianately compound. 61. DRACOPIS. Like 60, but involucre ae some very small linear scales, and akenes terete, tapering to base, minutel striate, blunt at top, and the attach- ment at one side of the base. Leaves ternate, mostly entire, clasping. 
= = Rays rather persistent, long, drooping, pistillate but sterile, rose-purple. 

62. ECHINACEA. Rays numerous.- Scales of the involucre narrow and spreade ing. Receptacle conical; the persistent and rigid s iny-tipped chaff longer than the purplish disk-corollas. Akenes thick and s ort, 4-sided, and with a toothed border for a pappus. Leaves chiefly alternate, 8 - 5-ribbed. 
= = = Rays persistent on the Fruit, becoming dry and papery, broad, pistillate and 

Sertile, of various colors. 
63. ZINNIA. Rays several. Receptacle conical; the oblong chaff not longer than the velvety “upped disk-corollas. Akenes oblong or linear, flattened, or those of the ray 8-sided; pappus of a chaffy awn or tooth on each angle, or some- times hardly any. eaves opposite, sessile, and entire. Heads solitary, 

terminating the stem or branches. 

§ 2. Herbage, involucres. Gc. dotted with large pellucid or colored glands or oil- 
receptacles imbedded in their substance, making the plants strong-scented : 
inwolucre of one row of scales united into a bell-shaped or cylindrical cup : no 
chaff on the flattish receptacle: flowers yellow or orange. 

64. TAGETES. Rays pistillate. Involucre without bractlets at base. Akenes 
elongated, flat, somewhat 4-sided: pappus of 2 or more unequal rigid chaffy 
scales, often united into a tube or cup, sometimes tapering into awns. Herbs 
very glabrous. 

65. DYSODIA. Rays pistillate, mostly short. Involucre with some loose bractlets 
at the base. Becopinoie beset with short chaffy bristles. Akenes slender, 
4-angled: pappus a row of chaffy scales dissected into numerous rough 
bristles, so as to appear at first sight as if capillary. Leaves opposite. 

I. Head with all the flowers strap-shaped and perfect. Plants 
with milky juice. Leaves alternate. (No chaff on the receptacle 
in any of the following.) 

§ 1. Pappus of many minute chaffy scales, forming a short crown or cup. 

66. CICHORIUM. Head of several blue flowers. Involucre double; the outer of 
5 short and spreading, the inner of about 10 erect scales. Akenes short, with 
broad summit. Stems twiggy, leafy mostly towards the base. (Lessons, 
p- 98, fig. 267; the akene, p. 121, fig. 380. 

§ 2. Pappus of rather numerous and stout long-plumose brisiles. 

67. TRAGOPOGON. Head large, of many ee or purplish flowers. Involucre 
of about 12 Janceolate rather fleshy scales in a single row, somewhat united at 
the base. Akenes terete, slender, rough, tapering into a long beak, which 
bears the rigid long-plumed bristles of the pappus, 5 of these longer and naked at 
the summit. Stems leafy; leaves entire, parallel-veined, clasping at the base. 

68. LEONTODON. Head rather small, of many yellow flowers. Involucre of 
many narrow equal erect scales, and a few short bractlets at base. Akenes 
spindle-shaped: pappus a single row of tawny plumose bristles. Leaves all 
at the root or base oF the scapes. 

§ 8. Pappus of very many slender, but rather stiff and rough, naked and tawny bristles. 
69. HIERACIUM. Heads small or smallish, of 12 or more yellow flowers. Scales 

of the involucre unequal and in more than one row. Akenes short, oblong or 
columnar, not beaked: the fragile bristles of the pappus not very copious. 
Stems naked or leafy. : ; 2 

70. NABALUS. Heads usually nodding, of 6-40 greenish-white or yellowish often 
purple-tinged flowers. Involucre cylindrical, of 6-165 linear scales in a single 
row and a few short bractlets at base. Akenes cylindrical: pappus of very 
copious straw-colored or brownish bristles. Stems leafy. 

S&F—19 
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§ 4. Pappus of extremely copious and fine soft hair-like naked bristles. 

«x Mature akenes with the pappus raised on a very long slender stulk-like beak. 

71. PYRRHOPAPPUS. Head of yellow flowers as in the next; but the pappus 
rusty red and with a minute ring of soft down underneath it. Stems branch- 
ing and leafy near the base, the long peduncles naked. 

72. TARAXACUM. Head of very many yellow flowers on a slender hollow and 
wholly naked scape. Involucre double, the inner of numerous narrow scales 
in a single row, the outer of short loose scales. Akenes terete or spindle- 
shaped, strongly ribbed and tubercled on the ribs, much shorter than its 
slender beak which elevates at maturity the soft and white pappus. (Les- 
sons, p. 121, fig. 384.) 

73. LAcTU ‘A. Heads of several variously.colored flowers. Involucre of several 
lanceolate or ovate imbricated scales of unequal length. Akenes flat, ab- 
ruptly contracted into the slender beak which elevates the very white soft 
pappus. Stems leafy. 

* « Akenes with a short and thick beak or none: heads many-flowered. 

74. MULGEDIUM. Involucre as in 78. Flowers blue or bluish. Akenes flat- 
tened, short-beaked. Stems leafy. 

75. SONCHUS. Involucre as in 73, or with narrow and more equal scales, and 
tumid at base. Flowers yellow. Akenes flat aud short, without a beak to 
support its very soft white pappus. Stems branching and leafy. (Lessons, 
p. 121, fig. 383.) 

1. CYNARA, ARTICHOKE. (Ancient Greek name.) Two species oc- 
casionally cult. from the Old World, as esculents. 2/ 

C. Seédlymus, Troe Arricuoxe, with stout stems, slightly prickly 
leaves mostly once or twice pinnatifid and cottony beneath, the ovate and usu- 
ally pointless scales of the involucre and the receptacle of the young flower heads 
fleshy, and edible when cooked. 

C. Cardtnculus, Carpoon, has the leaves more deeply and compoundly 
divided and prickly, the less fleshy scales of the head prickly-tipped ; the fleshy 
leafstalks and midrib eaten after being blanched in the manner of celery. 

-2. CIRSIUM, TRUE THISTLE. (Old Greek name.) Flowers purple 
or pink, occasionally yellow or white, in summer. @ 2 

§ 1. All the scales of the head armed with spreading prickly tips. 

C. lanceolatum, Common TuisriE. Nat. from Eu. in pastures, &c.; 
the base of the rough deeply pinnatifid leaves running down the stem in lobed 
prickly wings ; fl. purple. @ : 

§ 2. All or most of the scales of the head ee, the innermost not prickly- 
pointed, the outer with a short prickle or point, or none. 

% Leaves green both sides or a little cottony or cobwebby underneath. 
C. arvénse, Canapa T. A vile pest in fields and meadows N., nat. from 

Eu.: spreading by deep running roots as well as by seed: numerous short- 
peduncled heads only 1’ long, with rose-purple flowers ; leaves moderately pin- 
natifid, weak-prickly. 2/ 

C. horridulum, Yerrow T. Wild near the coast in sandy ground; 
has very prickly leaves, rather large heads surrounded at base by an involucre 
or whorl of leaf-like very prickly bracts, and yellowish or purplish flowers. 

C. pumilum, Pasrurs T. Wild in dry fields, 1°- 3° high, with lance- 
oblong pinnatifid leaves, single very large heads (almost 2! across) of fragrant 
(purple or rarcly white) flowers, sometimes leafy-bracted at base. @ 
C. muticum, Swamp T. Wild in swamps and low ground; 3°-8° high, 

with deeply divided leaves, few or no prickles, and rather large naked heads, 
most of the scales pointless ; flowers purple. 2/ 

* * Leaves white-cottony underneath : flowers purple, rarely white. Wild species. 

_ C.altissimum, Tact T. Fields from Penn. and S.; 3°- 10° high, branch- 
ing, leafy up to the rather small heads, the oblong leaves wavy or only slightly 
pinnatifid, except the lowest. @ Y : 
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C. Virginianum, Viremia T. Chiefly S. & W. on plains and barrens, 
with rather simple stems 1° — 3° high, ending in a long naked peduncle; leaves 
lanceolate and slightly or not at all pinnatifid ; head small. 

C. discolor, Two-cotoren T. Low grounds, 3°- 6° high, branching 
and leafy, with rather small heads, and deeply pinnatifid leaves green above 
white beneath, their lobes narrow and prickly pointed. @ 

3. SILYBUM, MILK THISTLE. (An ancient Greek name.) 
S. Marianum, the only species, cult. in some gardens and rarel i 

wild, from the Old’ World, well marked by its white blotched or veiued emia! 
leaves with clasping base and merely sinuate prick! ins ; flower: Hg tie is g y prickly margins; flowers purple, 

4. ONOPORDON, COTTON or SCOTCH THISTLE. (The ancient 
Greek name.) 

O. Acanthium. Nat. from Eu. in waste places: tall, white-cottony, with 
weak prickles on the sinuate-pinnatifid leaves and the broad leaf-like wings of 
the stem and branches ; flowers purple, late summer. @ 

5. LAPPA, BURDOCK. (Name from a Greek word meaning to lay hold 
of, from the burs or hook-awned heads.) 

L. officinalis, var. masor, the Common B., with large leaves loosely 
cottony beneath, or somewhat naked, the lower heart-shaped, upper ovate, is 
common in manured soil and barnyards. Var. minor is smaller and smoother, 
with leaves tapering at the base, often cut-toothed or cleft. Fl. mostly purple, 
all summer and autumn. @ 

6. CARTHAMUS, SAFFLOWER, FALSE SAFFRON. (Arabic 
name of the plant, from the properties of the orange-colored flowers, which 
are used in dying or coloring yellow, as a substitute for true Saffron.) 

C. tinctorius, the only common species, cult. in country gardens, from the 
Orient; smooth, 6'-12' high, with ovate-oblong leaves and large head, in 
summer. @ 

7, CNICUS, BLESSED THISTLE. (Greek name of a kind of Thistle.) 

C. benedictus, the only species, scarce in waste places §., from Eu. ; has 
much branched loosely woolly stems, leafy up to the rather small heads of yel. 
lowish flowers, and pale pinnatifid leaves with slightly prickly edges. 

8. CENTAUREA, CENTAUREA or STAR-THISTLE. (Ancient 
name, after Chiron the Centaur.) FJ. summer. 

§ 1. Flowers all alike in the head, the marginal ones not enlarged and ray-like : 
puppus of very short bristles : scales of head with durk-frinyed appendage. 

Cc. nigra, Brack C. or Knarpweep. A coarse weed, in fields and waste 

‘ana E., nat. from Eu.; stem 2° high; leaves roughish, lance-oblong, the 

lower with some coarse teeth; flowers purple. 2 

§ 2, Marginal flowers more or less enlarged, forming a kind of false ray, and 
sterile: pappus of bristles : scales of head with fringed appendage. 

C. Cineraria, or canpipfssima, a low species, cult. from S. Eu. with 
very white-woolly twice pinnatifid leaves, and purple flowers, the outermost 

little enlarged : not hardy N. 
C. Americana. Cult. from Arkansas and Texas: smooth, with stout 

stem 1°-2° high, oblong or lance-oblong leaves, the upper entire, very large 

head of showy pale Furple flowers, the outer ones much enlarged, and the scales 

with large scarious-fringed appendage. ® 
C. Cyanus, Broezorriz or CornFLower. In gardens, from Eu., spar- 

‘ingly running wild; loosely cottony, with stem-leaves linear ‘and mostly entire, 
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solitary long-stalked head, the outer flowers very large and blue, with white or 
rose-colored varieties. @ 

C. montana. Cult. from Eu.: low and stout stems from creeping root- 
stock, leaves lance-oblong, head larger, but flowers similar to last. 2 

§3. AmBerBoa. Marginal sterile flowers many: pappus of narrow chaff, or 
none: scales of head naked and smooth. Cult. for ornament, from Asia. : 

C. odorata, or AMBERBOI, SweET Suttana. Smooth, with mostly pin- 
natifid leaves, long-stalked head of yellow fragrant flowers, the outer ranks 
enlarged, and chaffy-bristled pappus. @ 

C. moschata, Musx-scenrep §., has rose-purple or white musk-scented 
flowers, the outer little enlarged, and no pappus. @ 

9. XANTHIUM, COCKLEBUR, CLOTBUR. (Name from the Greek 
for yellow, the plants said to yield that color.) Coarse and vile weeds, with 
stout and low branching stems, alternate and petioled merely toothed or lobed 
leaves, and obscure greenish flowers, produced allsummer. @ 

X. strumarium, Common C. Barnyards and waste manured ground: 
rough, 1°-2° high, with broadly triangular-heart-shaped toothed or Lain 
lobed leaves on long petioles ; the fruit a bur fully 4/ long, with 2 straightish 
beaks at the apex. 

Var. echinatum, on sandy shores, has a turgid bur 1’ long, with incurved 
beaks and more numerous prickles, beset with glandular bristles. 
X. spinosum, Sriny C. Sandy shores and waste places, E. & S. 

Hoary ; the branching stems armed with slender triple prickles at the base of 
the narrow short-petioled leaves ; bur small, with a single beak-like tip. 

10. AMBROSIA, RAGWEED. (The classical name means food for the 
Gods: perhaps sarcastically applied to these miserable weeds.) Leaves oppo- 
site or the upper alternate, mostly lobed or cut: flowers greenish, all summer 
and autumn. @ 

A. trifida, Great Racwerp. Tall coarse herb along low borders of 
streams, 4°- 10° high, rough, with opposite deeply 3-lobed leaves on margined 
petioles, the lobes lance-ovate and serrate, staminate heads in racemes, their in- 
volucres 3-ribbed on one side, the fertile one or fruit obovate and with 5 or 6 
ribs ending in a tubercle or spiny point. 

A. bidentata. Prairies from Il. §., 1°-3° high, hairy, very leafy; the 
leaves alternate, closely sessile, lanceolate, and with a short lobe or tooth on one 
side near the base; heads in a dense spike, the top-shaped involucre of the sterile 
ones with a large lanceolate appendage on one side. 

A. artemisizefolia, Roman Wormwoop, Hocweep, or BirTERWEED. 
Waste places and roadsides, 1°- 3° high, hairy or roughish ; with twice pin- 
natifid leaves either opposite or alternate, pale or hoary bencath, staminate 
heads in panicled racemes or spikes, the small roundish fruit with about 6 little 
teeth or spines. 

ll. TANACETUM, TANSY. (Old name, said to be a corruption of 
Athanasia, undying, from the durable flowers.) Fl. allsummer. 2 

_T. vulgare, Common Tansy, from Eu.: cult. in old gardens, and a road- 
side weed, 2°-4° high, smooth, strong-scented and acrid, with deep green 1-3- 
pinnately compound leaves, the leaflets and winged margins of the petiole cut- 
toothed ; in var. crfspum, leaves more cut and crisped. 
'T. Balsamita, Costmary : a garden herb, from Eu., 1° - 2° high, smooth, 

with pleasant scent, the pale leaves oblong and nearly toothed, and small heads 
of pale yellow flowers. 

12. ARTEMISIA, WORMWOOD. (Dedicated to Artemis, the Greek 
Diana.) ¥F]. summer. 

% Leaves hoary or cottony, at least underneath. 2 

A. Absinthium, Common Wormwoop, from Eu.; in old gardens and 
a roadside weed ; strong-scented, silky-hoary, with stems 2° ~ 4° high and rather 
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woody at base, twice or thrice pinnately parted leaves with lanceolate lobes, and 
nodding hemispherical heads. i 
_A. vulgaris, MUGWORT of Eu.; in old gardens and roadsides, with 

pinnatifid leaves green above and cottony-white beneath. their lance-linear 
divisions mostly cut and cleft, and small heads in open panicles. ; 

A. Ludoviciana, Western M., is wild from Michigan W. and S. W., 
with lanceolate leaves mostly cottony-white on both sides, many of them entire 
or merely toothed, and Jarger heads in narrow or spike-like panicles. 

% % Leaves (and whole plant) smooth and green or nearly so, 
+ Not very fine or finely cut. 

A. biénnis, Breyy1a, Wormwoop. Gravelly banks and shores N. W., 
extending E. along railroads; 1°-3° high, with small greenish heads much 
crowded iin the axils the once or twice pinnatifid leaves, their lobes linear, in the 
lower cut-toothed. @ ; 
A. Dractnculus, Tarracon, is sparingly cult. from Eu. for the aro- 

matic (lance-linear entire) leaves, used as a condiment. 2/ 

+ + Very fine thread-like or capillary divisions to the 1 -3-pinnately divided 
leaves: heads loosely panicled. 

A. Abrotanum, Sournernwoop, from S. Eu.; cult. in gardens for the 
pleasant-scented foliage, 3° — 5° high, woody-stemmed. 

A. caudata, is a wild Wormwood along the sandy coast and lake shores, 
2°-4° high. @ 

13. FILAGO, COTTON-ROSE. (Latin name, from the cottony hairs.) 

F. Germanica, German C. or Hera Impia of the old herbalists, 
branches with a new generation of clustered heads rising out of the parent clus- 
ter at the top of the stem (as if undutifully exalting themselves) ; stems 5/—- 10! 
high, crowded with the lanceolate erect and entire cottony leaves. Old dry 
fields from New York S.; fl. summer and autumn. @ 

14. ERECHTHITES, FIREWEED. (Ancient name of some Ground- 
sel, after Erechtheus.) Fl. summer and autumn. @ 

B. hieracifodlia, one of the plants called Firewzep, because springing 
up where woods have been cleared and ground burned over, especially N.: very 

rank and coarse herb, often hairy, 1°-5° high, with lanceolate or oblong cut- 

toothed leaves, the upper with auricled clasping base, and panicled or corymbed 

heads of dull white flowers, in fruit with copious white and very soft downy 

pappus. 

15. GNAPHALIUM, EVERLASTING, IMMORTELLE, CUD- 

WEED. (Name from Greek, meaning lock of wool.) Fl. summer and 

autumn. 

§ 1. Wild species, with crowded small heads, the slender pistillate flowers very 

numerous and occupying several rows. 

% Scales of the involucre white or yellowish-white: stem erect, 1° — 2° high: heads 

many, corymbed. Common in old fields, copses, gc. 

G. polycéphalum, Common Everuastine. Leaves lanceolate, with 

farroven age a wavy imargins, the upper surface nearly naked ; the perfect 

flowers few in the centre of each head. @ 
G. decurrens, Decurrent E., equally common from New Jersey to 

Michigan and N.; leaves lance-linear, cottony both sides, the base partly clasp- 

ing and extending down on the stem; many perfect flowers in the centre of each 

head. 2 
* * Scales of the involucre tawny-purplish or whitish, not at all showy or petal- 

like: heads small, crowded in sessile clusters stems spreading’ or ascending, 

3/- 20' high. @® 

G. uligindsum, Low Cupwerp. A most common, insignificant little 

weed in wet places, especially roadsides, with lanceolate or linear leaves, and in- 

conspicuous heads in terminal clusters. 
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G. purptreum, Purruisn C. In sand or gravel along and near the 
sea-shore : taller, with oblong-spatulate or lanceolate leaves green above and 
white-cottony beneath, and purplish heads in axillary clusters, or spiked along 
the upper part of the stem. 

§ 2. Ornamental exotic IMMoRTELLES tn the gardens, these in strictness named 
HELIcHRYSUM, with pistillate flowers fewer or in a single marginal row. 

G. bracteatum, or Hericurysum BRAcTEATUM, from Australia: tall, 
smoothish or slightly downy, with lanceolate leaves, large heads terminating the 
branches and with some leaf-like bracts on the peduncle, the permanent and 
very numerous scales of the involucre very showy and petal-like, spreading in 
many ranks, golden yellow, and with white varieties. @ @ 

G. (or H.) macranthum, from Australia, is less tall (1°~-2° high), with 
roughish stem and lance-oblong or spatulate leaves green throughout, and the 
showy solitary heads nearly 2! across ; the scales of the involucre rose-red, or 
white on the upper face. 2/ @ 

16. ANTENNARIA, EVERLASTING, IMMORTELLE. (Name 
from the club-shaped pappus of the staminate flowers, which resembles the 
antenne of certain insects.) 2 

A. margaritacea, Prearty Everiastine. Dry fields and woods, 
especially N., fl. in summer: stem about 2° high, leafy to the top; the leaves 
lance-linear ; heads in a broad corymb, the fertile ones with a few imperfect 
staminate flowers in the centre; scales of the involucre pearly white, rounded. 
A. plantaginifolia, Puantain-Leavep E. Dry knolls and slopes, fl. 

early spring: in patches, spreading by runners and offsets; the root-leaves 
spatulate or obovate and tufted ; flowering stems 4/—- 8! high, with few and small 
lanceolate leaves ; heads in a small corymb, the fertile ones with narrow and 
acutish, the staminate with white and rounded scales. 

17. RHODANTHE. (Name from Greek words for rose and flower, from 
the rose-colored pearly heads, which in cultivation are sometimes white.) @ 

R. Manglésii, cult. in gardens for ornament, from Australia: u low 
smooth herb, with oblong and alternate clasping entire leaves, and loosely 
corymbed showy nodding heads of yellow flowers, the pearly involucre obovate 
or obconical, smooth, rose or white, very ornamental, in summer. 

18. AMMOBIUM. (Name from Greek words meaning living in sand.) @ 

A. alatum, of Australia, cult. for ornament: 1° - 3° high, rather cottony, 
with root-leaves oblong and tapering downwards into a petiole, stem-leaves 
small and lanceolate, and eibomes down the branches and stems in the form of « 
ase wings ; heads solitary with pearly white involucre surrounding yellow 
owers. 

19. HUMEA. (Named for Lady Hume.) From Australia, cult. for orna- 
ment. () 

H. élegans. Tall, 3° - 6° high when in flower, with simple stem thickly 
set with the alternate lance-ovate and clasping green leaves, the summit branch- 
ing into a large drooping panicle, its branches slender, bearing very numerous 
and srnall purplish heads. 

20. VERNONIA, IRON-WEED. (Named for a Mr. Vernon, of Eng- 
land, who travelled in this country.) Fl. autumn. 2 

V. Noveboracénsis, New Yorx or Common Iron-Weep. Near the 
coast and along rivers: 3°-—6° high, with lanceolate serrate leaves, crowded 
along the whole height of the stem, heads in a broad corymb, and scales of in- 
volucre with slender awl-shaped or awn-like tips. 
V. fasciculata, only W. & S. in prairies, &c., has the scales of involucre 

blunt and pointless, except perhaps some of the lowest. 
V. angustifolia, only S., has narrow linear and more scattered leaves. 
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21. LIATRIS, BUTTON-SNAKEROOT or BLAZING-STAR. (An 
unexplained name.) Chiefly in pine-barrens or sandy soil. Fl. late summer 
and autumn. 2 

§ 1. Stem commonly wand-like and simple, rising from a round corm or short tuber, 
very leafy with narrow and entire often grass-like leaves: heads spiked or 
ricemed, or occasionally branching into a panicle, with imbricated involucre : 
lobes of the rose-purple corolla long and slender. 

* Bristles of the pappus plainly plumose to the naked eye. 
+ Heads small, only 4-5-flowered. 

L. tenuifdlia, in 8. pine-barrens, has very slender mostly thread-shaped 
jeaves, stem 2°-4° high, very slender raceme, and scales of involucre erect and’ 
pointed. ay 

L. élegans, from Virginia S. ; 2° high, often hairy or downy, with com- 
pact spike, short lanceolate or linear leaves, and scales of involucre with spread- 
ing rose-purple tips. 

+ + Heads large and fewer, cylindrical, many-flowered. 

L. squarrosa, Common Biazinc-Star ; from Penn. 8. & W. ; 1°-5° 
high, with linear leaves, few heads about 1/ long, and scales of involucre with 
spreading leaf-like tips. 

L. eylindracea, from W. Canada S. W., smaller than the preceding, 
6/- 18/ high, the narrow heads with short and rounded appressed tips. 

* * Bristles of the pappus not plainly plumose to the naked eye. 

+ Heads 30-40-flowered, commonly an inch broad. 

I. scaridosa, with stout stem 2°-5° high, lanceolate leaves, or the lower 
spatvate-oblong, and very numerous scales of the involucre with rounded tips, 
often scarious or purple on the margins. 

+ + Heads 3-15-flowered, from }/ to 4! long: stem 2°- 5° high. 

L. pyenostachya, in prairies W., with linear or lance-linear leaves, and 
a very dense spike of about 5-flowered heads, the scales of the involucre with 
recurving purplish tips. a 

L. spicata, the commonest species; in low grounds, with 8—-12-flowered 
heads crowded in a long spike, the oblong and blunt scales of involucre without 
any obvious tips. 

L. graminifolia, in wet pine-barrens from New Jersey 8., has 7-12- 
flowered heads in a looser spike or raceme, the rigid appressed scales blunt or 
slightly pointed. 

L. gracilis, from N. Carolina S., with spreading leaves, the lower lance- 
oblong and long-petioled, the others linear and short, and 3-7-flowered small 

heads on spreading pedicels. 

§2. No tuber or corm: leaves broad : heads small, in a corymb. 

L. odoratissima, VANILLA-PLANT of low pine-barrens S. (also wrongly! 

called Hounpv’s-ToNGUE) : 2°-3° high, very smooth, with pale obovate or ob- 

long leaves which are vanilla-scented in withering, the heads 7 ~8-flowered, in- 
volucre of few scales, and pappus not plumose. 

22. KUHNIA. (Named by Linnzus for Dr. Kuhn of Pennsylvania. ) 

K. eupatorioides, the only species from New Jersey to Wisconsin S., 

is a rather homely herb, with lanceolate leaves, and panicled or corymbed small 

heads of flowers, in autumn. 2 

23. MIKANIA, CLIMBING HEMPWEED. (Named for a Bohemian 

botanist, Prof. Mikan.) 

M. scandens, a rather handsome plant, climbs over bushes in low grounds, 

with triangular-heart-shaped or halberd-shaped leaves, and small heads of pur- 

plish flowers, in summer. 2 
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24. HUPATORIUM, THOROUGHWORT, BONESET. (Old name, 
dedicated to Eupator Mithridates, who is said to have used the European spe- 
cies in medicine. Most of the species are American.) 2/ 

E. glechonophyllum, of Chili, and one or two other somewhat woody- 
stemmed and white-flowered species are cultivated in greenhouses for winter- 
blooming. — The following are the commonest wild species; fl. late summer 
and autumn. 

§ 1. Leaves 3-6 in a whorl: heads 5-15-flowered, cylindrical, the purplish 
scales closely imbricated in several rows: flowers flesh-colored. 

HE. purpireum, Purrie T. or Joz-Pye Wxrp. Low grounds, with 
simple stems 3° - 12° high, with or without purplish spots or dots, very veiny 
oblong-ovate roughish-toothed and pointed leaves on petioles, and dense com- 
pound corymbs. = 

§ 2. Leaves site (or only the uppermost alternate) and sessile: heads corymbed, 
rhe scales mane or ie imbricated : flowers white. 

% Leaves united at base around the stem in pairs (connate-perfoliate). 

E. perfoliatum, Taorovcuworr or Bonzset. Low grounds every- 
where (the bitter infusion used as a popular medicine), 2°-4° high, hairy; the 
lanceolate leaves taper-pointed, serrate, very veiny and somewhat wrinkled, 
5/— 8! long; the very numerous heads crowded in a dense corymb, 10-30- 
flowered. 

* * Leaves separate at base: heads mostly 5 ~ 8-flowered. 

E. sessilifolium, on shady banks, is smooth, 4°-6° high, with lance- 
ovate serrate leaves (3'—6/ long) tapering from a rounded closely sessile base to 
a slender point, and small heads in very compound flat corymbs. 

E. pubéscens, in dry soil chiefly near the coast, only 2° high, with ovate 
acute and toothed downy leaves, and 7 — 8 flowers in the heads. 

E. rotundifdlium, in similar places and like the foregoing, but with 
roundish-ovate blunt leaves more deeply toothed, and 5-flowered heads. 

E. teucrifolium, in low grounds near the coast, roughish-pubescent, 
with ovate-oblong or lance-oblong veiny deeply few-toothed leaves and small 
corymbs. : 

E. album, in sandy soil from New Jersey S., 2° high, is roughish-hairy, 
with oblong-lanceolate coarsely toothed and strongly veiny leaves, and heads 
crowded in the corymb, the lanceolate and pointed scales of the involucre white 
above and larger than the flowers. 

E. altissimum, in dry soil from Penn. to Ill. and S., is stout and tall, 
3°-7° high, downy, with lanceolate leaves (resembling those of some Golden- 
rods) tapering to both ends and conspicuously 3-nerved, either entire or toothed 
above the middle ; corymbs densc ; scales of the involucre blunt. 

E. hyssopifolium, in dry, sterile soil, from Mass. S., 1°~2° high, 
smoothish, with narrow linear or lanceolate blunt 1 - 3-nerved leaves. 

§ 3. Leaves alternate or the lower opposite, all long-petioled : corymbs compound : 
flowers 12-15 in the head, small, white. 

E. serotinum, in low grounds from Maryland to Ill. & S., minutely 
pubescent, tall (3°-6° high), bushy-branched; leaves ovate-lanceolate and 
iceneuied, triple-ribbed, coarsely toothed, 5’~6! long; the involucre very 
lowny. 

§ 4. Leaves opposite, petioled, triple-ribbed : heads in corymbs, 8~30-flowered, the 
sccles of the involucre equal and almost in one row : Jlowers white. 

E. ageratoides, Wuite Snake-root. Common in woods, especially 
N., 293° high, smooth, with broadly ovate long-petioled coarsely and sharply 
toothed thin leaves (4/~ 5! long), and heads of handsome pure-white flowers ia 
compound corymbs. 

E. aromaticum, like the preceding, but commoner S. and only near the 
coast; more slender, usually less smooth, with thicker leaves more bluntly 
toothed on short petioles, the corymbs usually less compound. 



COMPOSITE FAMILY. 193 

25. CONOCLINIUM, MIST-FLOWER. (Name from Greek, means 
conical receptacle, in which alone it differs from Kupatorium, i. e. from such 
species as those of the last section.) 2/ 

C. ecelestinum, in rich soil from Penn. to Ill. and S., sometimes cult. 
for ornament, 1°-2° high, with triangular-ovate or slightly heart-shaped 
coarsely toothed leaves, and a flat corymb of small heads of blue-purple flowers, 
in autumn. 

26. AGERATUM. (An ancient Greek name, which means not growing old, 
probably applied originally to some sort of Everlasting.) 

A. conyzoides, the variety with azure-blue flowers called A. MexicAnum, 
cult. for ornament from hee Amer. ; 2°-3° high, soft-downy, with ovate or 
somewhat heart-shaped petioled leaves, and cocrinued heads of azure-blue flow- 
ers, produced all summer and autumn. @ 

27. PIQUERIA. (Named for an obscure Spanish botanist, Piguerio.) 
P. trinérvia, from Mexico, cult. for winter-blooming ; smooth, 2° - 3° 

high, branched, with lance-oblong 3-nerved sparingly serrate leaves, and loose 
pale’ corymbs of very small white-flowered heads ; much used for dressing 
arger cut flowers. @ ° 

28. CACALIA, INDIAN PLANTAIN. (Ancient name, of uncertain 
meaning.) Natives of rich soil, fl. mostly in late summer. 

* Receptacle flat : involucre with some bracts at the base. 

C. suaveolens, from Conn. to Wisconsin and §., but rare; 3° — 5° high, 
with halberd-shaped serrate leaves on winged petioles, and rather large heads of 
20 - 30 flowers. 

* « Receptacle pointed in the middle: involucre 5-flowered, of 5 scales, naked. 

C. reniformis, Great I., from New Jersey to Illinois and 8S. along the 
mountains, 4°-9° high, with large and green repand-toothed petioled leaves, 
the lower kidney-shaped, the Bay fan-shaped. 

C. atriplicifolia, Pate 1. Commoner S. : pale or glaucous, with coarsely 

toothed or angled leaves, the lower almost Bene ae the upper wedge-shaped. 

C. tuberésa, Tuszrovs I. Wet prairies W., with angled stem and 

green thickish 5 - 7-nerved mostly entire leaves, the lower lance-oval and taper- 

ing into long petioles, the upper short-petioled. Flowers in early summer. 

29. TUSSILAGO, COLTSFOOT. (Name from the Latin tussis, a cough, 

for which the plant is a popular remedy.) : 

T, Farfara, the only species, is wild along brooks, damp roadsides, and 

near dwellings N., probably introduced from Europe, spreading very much by 

its creeping (mucilaginous and bitter) rootstocks, which send up, in earliest 

spring, scaly-bracted scapes, 3! — 6 high, bearing a single Dandelion-like head, 

followed by the rounded and somewhat angled or toothed heart-shaped or kid- 

ney-shaped leaves, which are cottony beneath when young. 

30. SENECIO, GROUNDSEL. (Name from the Latin senex, an old 

man, referring to the hoary hairs of many species, or to the white hairs of the 

pappus. ) 

§ 1. Wild species, chiefly of low or wet grounds, with yellow flowers. 

% No ray-flowers, introduced from Eu. : Al. all summer. @ 

8. vulgaris, Common GrounpseL; a low weed in waste or cultivated 

grounds E., corymbose, nearly smooth, with pinnatifid and toothed leaves. * 

x x With ray-flowers, native herbs : fi. spring and early summer. 

S. lobatus, Burrerweep. Low banks of streams S. & S. W., very 

smooth, 1°- 3° high, with tender lyrate-pinnatifid or pinnate and variously 

lobed leaves, small heads in naked corymbs, and about 12 conspicuous rays. (1 

18 
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S. aureus, Gotpen Raceworr or Squaw-weEED. Cottony when young, 
becoming smooth with age, sometimes quite smooth when young, with simple 
stems 19°- 3° high, root-leaves simple and in different varieties either round, 
obovate, heart-shaped, oblong, or spatulate, crenate or cut-toothed, on slender 
petioles, lower stem-leaves lyrate, upper ones sessile or clasping and cut-pin- 
natifid ; corymb umbel-like; rays 8 - 12. 

§ 2. Exotic species, cultivated for ornament from the Old World, 

* Entuia, or Cacauta, of the older botanists, with no rays, but many orange- 
red disk-flowers in a very simple cup-like involucre: akenes with 5 acute 
and hispid-ciliate angles. @ 

S. sonchifdlia, TasseL-FLower: cult. as a summer annual, from India, 
very smooth or a little bristly, pale or glaucous, 1°- 2° high, with root-leaves 
obovate and petioled, stem-leaves sagittate and partly clasping, and rather showy 
heads in a naked corymb, in summer. 

* & Heads with no rays and only 6-12 disk-flowers, small, yellow: stem extensively 
climbing, more or less twining. 

S. scandens, cult. as house plant under the name of German Ivy, but is 
from Cape of Good Hope, and resembles Ivy only in the leaves, which are 
round-heart-shaped or angled and with 3-7 pointed lobes, soft and tender in 
texture, and very smooth: the flowers seldom produced. 2/ 

* * * Crneraria, Heads with rays and numerous disk-flowers : not climbers. 

+ Flowers all yellow. 2 

S. Cineraria, or CrinerRARIA MAR{TIMA, of Mediterranean coast, an old- 
fashioned house-plant, ash-white all over (whence the name C'ineraria and the 
popular one of Dusty Mitizr) with a woolly coating ; the branching stems 
somewhat woody at base; leaves pinnately parted and the divisions mostly 
sinuate-lobed ; the small heads in a dense corymb. 

S. Kéempferi, of Japan and China, is most probably the original of the 
FarrvciumM GRANDE, lately introduced into the gardens, where it hardly ever 
flowers : it is cultivated for the foliage, the thick and smooth rounded and angled 
rather kidney-shaped root-leaves blotched with white ; some of the flowers more 
or less 2-lipped. 2 

+ + Ray-flowers purple, violet, blue, or varying to white, those of the disk of 
similar colors or sometimes yellow. 

S. Heretiéri, or CrnerAnra LanAra, from Teneriffe, with woody base 
to the stem, rounded heart-shaped 5-7-lobed leaves on slender petioles, very 
white-cottony beneath but soon smooth and green above, and peduncle bearing 
hes rather large head of purple flowers, is a less common Rotse-plant than 
the next. 

S. cruéntus, the Common Cineraria of the greenhouses, from Tene- 
riffe, is herbaceous, smoothish, with the heart-shaped and angled more or less 
cut-toothed leaves green above and usually crimson or purple underneath, the 
lower with ld Sis ies petioles dilated into clasping auricles at the base; 
ve eae in a flat corymb, the handsome flowers purple, crimson, blue, 
white, &c. 

§. élegans, Purrte Raeworr, from Cape of Good Hope, a smooth herb, 
with deeply pinnatifid leaves, the lower petioled, the upper with half ey 
base, the lobes oblong and often sinuate-toothed ; heads corymbed, with yellow 
or purple disk-flowers and purple or rarely white rays. @ And a full-double 
variety, having the disk-flowers turned into rays. 2 

31. ARNICA. (Old name, thought to be a corruption of Ptarmica.) The 
common European species is used in medicine. The following probably has 
similar properties. / 

A. nudicatlis, so called for the naked stem, which bears only 1 or 2 pairs 
of small leaves, although 1°- 3° high, the main leaves being clustered at the 
root, thickish, sessile, ovate or oblong, 3—5-nerved, mostly entire, hairy ; heads 
several, loosely corymbed, pretty large aud showy, in spring. Low pine-barrens 
from 8. Penn. S. > % 
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32. INULA, ELECAMPANE. (Ancient Latin name.) Fi. summer. 2 

I. Helénium, Common Exvecampane. In old gardens and nat. from 
Eu. by roadsides ; a stout herb, with stems 3°-5° high from a thick mucilagi- 
nous root (used in medicine), large entire leaves woolly beneath, those from the 
root ovate and petioled, the others partly clasping; heads large, but the rays 
very narrow. 

33. CHRYSOPSIS, GOLDEN ASTER. (Name from two Greek words 
meaning golden in appearance, from the yellow flowers.) Low herbs, wild 
chiefly S. & W., in dry and barren or sandy soil : fl. summer and autumn. 

C. graminifolia, from Delaware S. : silvery-silky, with long lance-linear 
and grass-like shining nerved leaves, and single or few heads. 2 

C. falcata, on the coast, from Cape Cod to New Jersey: only 4! -10' high, 
woolly, clothed to the top with short and linear 3-nerved rigid leaves, which are 
often curved or scythe-shaped (whence the specific name); heads small, 
corymbed. 2/ 

C. gossypina, from Virginia S.: white-cottony all over (whence the name), 
with oblong obtuse rarely toothed leaves, and few pretty large heads. 2 

C. Mariana, the commonest species, from Long Island 8. : silky with long 
and weak hairs, or smoothish when old, with oblong leaves, and a few corymbed 
heads on glandular peduncles. 2/ 

C. villosa, from Wisconsin 8. & W.: coarsely hairy and somewhat hoary, 
leafy to the top, with corymbed branches bearing single heads on short pedun- 
cles, and narrow-oblong leaves. 2 

34. SOLIDAGO, GOLDEN-ROD. (Oldname, from Latin word to make 
whole, from supposed healing qualities.) There are very many species, flow- 
ering through late summer and autumn. See Manual and Chapman’s 8S, 
Flora. The following are a few of the very commonest. 2 : 

§ 1. Heads clustered in the axils of the feather-veined leaves. 

§. bicolor. Pale and downy or hairy, with oblong or lance-oblong scarcely 

toothed leaves, and small heads with cream-colored or nearly white ray-flowers ! 

8. latifolia, of shaded banks N.: smooth, with broadly ovate pointed and 

sharply serrate thin leaves, and bright yellow ray-flowers. 

S. ceesia is like the: last, but with more branched and glaucous stems, and 

lanceolate or lance-oblong sessile leaves. 

§ 2. Heads in racemes forming a terminal panicle. 

x» Leaves feather-veined, not 3-ribbed. 

S. argtta. Smooth, with the lowest and root-leaves oblong or lance-oval 

pointed and sharply toothed, the upper narrower and entire; the slender one- 

sided naked racemes widely spreading or drooping. ' 

8S. altissima, badly named, as it is mostly only 2°-4° high, one of the 

earliest-flowering Golden-rods, with rough-hairy stem, small lance-ovate or 

oblong and serrate very veiny leaves, and one-sided recurving racemes of small 

heads of bright-yellow flowers. : ; 

* * Leaves feather-veined and indistinctly triple-ribbed, entire or nearly so, grayish. 

F is, in dry open ground, flowering soon after midsummer, only 

18 ee ea ee a ae down ; the leaves spatulate-oblong or oblan- 

ceolate ; one-sided dense racemes numerous and at length recurving, and flowers 

bright golden-yellow. : 

* * * Leaves plainly either 3-ribbed or triple-ribbed : racemes one-sided, crowded, 

spreading or recurving and forming an ample panicle. r 

. is. has rough-hairy stems, lanceolate and usually serrate 

eceled errr eee downy Tenexth: but r
ough above, and small heads with 

short rays. : ; 

Ss. gigantea is smooth or smoothish, especially the stem, and with Jarger 

heads and rays than the preceding. 

ra 
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§ 3. Heads much crowded in a terminal compound corymb. | 

8. rigida, in dry soil, a tall and stout species, minutely hoary-downy and 

roughish, the thick oval or oblong leaves with a strong midrib ; the remarkably 
large heads as many as 30-flowered. . 

8. lanceolata, along river-banks, only 2°- 38° high, very bushy-branched, 
nearly smooth, with lance-linear 3~ 5-nerved leaves, and dense flat corymbs of 

small heads sessile in clusters, the small rays 15-20, the disk-flowers fewer. 

S. tenuifdlia, in sandy ground, usually near the coast ; like the preceding, 
but more slender, with narrow linear mostly 1-nerved dotted leaves, and nar- 
rower or club-shaped heads, the small rays 6 - 12. 

35. CALLISTEPHUS, CHINA-ASTER. (Name from Greek words 
meaning beautiful crown.) Fi. allsummer. @ 

C. Chinénsis, the well-known Curna-Aster, of the gardens, a native of 
China and Japan, has numerous varieties of various colors, the finest full- 
double. 

36. ASTER, STARWORT, ASTER. (Name, aster, a star.) This vast 

genus (with which SericocArrus and DipLopAprus may be here included) 

is too difficult for beginners, and those who are prepared for their study will 
naturally use the Manual for the northern species, and Chapman’s Southern 
Flora for the few that are peculiarly southern. We barely mention the com- 
monest and more distinct or striking of our 40 or 50 wild species. Fl. late 
summer and autumn. 2/ 

§ 1. With heart-shaped and petioled leaves, at least the lower ones. 
* Heads in open corymbs, middle-sized : rays white or nearly so and rather few. 

In woodlands, rather early-flowering. 

A. corymbosus, Corympzp Aster. Rather slender, with thin coarsely- 
toothed and sharp-pointed leaves, which are considerably longer than broad, 
and only 6-9 rays. 
A. macrophyllus, Lanrce-tuavep A. Larger and stouter, 2°-3° high, 

with broader and thickish rather rough leaves, and more rigid corymbs of larger 
heads, with 12 — 24 rays. 

* * Heads panicled, numerous and small. In woodlands, §c. 

A. cordifdlius, Heart-teavep A., is smooth or smoothish, much 
branched, with thinnish serrate leaves on slender petioles, and very numerous 
loosely panicled small heads, the rays pale blue or whitish. 

A. undulatus, Wavy-Leavep A., is minutely downy, with the leaves only 
slightly toothed or wavy, the lowest heart-shaped and on margined petioles, the 
upper abruptly contracted into short and broadly winged petioles with dilated 
and clasping base, or else sessile by a heart-shaped base; the heads larger and 
in narrow or raceme-like panicles, and with rather showy purple-blue rays. 

§ 2. With lower leaves never heart-shaped, the upper ones sessile and partly clasp- 
ing by a heart-shaped or auricled base: heads large or rather oe showy, 
the numerous rays purple or blue. 

* Scales of the involucre not at all leafy, but with short greenish tips, rigid, close- 
pressed in many ranks, the outer successively shorter: rays deep-colored : 
leaves entire or nearly so. Dry grounds. 

A. patens, Spreapinc A. Rough with short hairiness, 1°- 3° high, with 
long widely spreading branches, and single large heads terminating the slender 
minutely-leaved branchlets; all the stem-leaves clasping, usually ]ance-oblong 
or lance-ovate, the larger ones often contracted above the heart-shaped base, 
rough-cdged ; rays deep purple-violet. 

A. levis, Sstoorn A. Well-known by its perfect smoothness, pale, often 
glaucous, with lanceolate or lance-ovate leaves, heads middle-sized in a rather 
close panicle, involucre of close-pressed whitish scales with abrupt green tips, 
and rays sky-blue. 
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* * Scales of the involucre not leap but loose and slender, all of about the same 
; length, clammy-glandular, leaves entire. 

A. Nove-Angliz, New Encianp A., but everywhere common in low 
grounds; the stout hairy stem 4°-8° high, thickly beset to the top with 
Tanceolate min+¢ely downy leaves, which all have an auricled clasping base ; 
heads many and large in a crowded corymb; the rays very numerous and 
narrow, violet-purple, or in var. ROSEUSs rose-purple or reddish. 

% % # Scales of the involucre about equal in length, loose and with more or less 
leaf-like spreading tips, or the outermost wholly green : leaves serrate in the 
middle or sometimes nearly entire: heads loosely corymbed or panicled. 
Low grounds. 

A. prenanthoides. In rich woodlands chiefly N. & W.; only 1°-2° 
high, almost smooth, with lance-ovate leaves coarsely toothed in the middle, 
tapering above into a long point, and below into a portion narrower than the 
abruptly dilated heart-shaped clasping base ; rays pale blue. 

A. puniceus, Rep-sremmep A. In wet grounds, mostly 3°- 6° high, 
loosely branched, rough-hairy, commonly purple-tinged, with lance-oblong or 
lanceolate sparingly serrate rough leaves, the base auricled and partly clasping ; 
scales of involucre slender ; rays long, bright or pale blue. 
A. longifolius, Lone-Leavep A. Smooth or nearly so, 19°-4° high, 

with lanceolate or linear often entire taper-pointed rather firm and glossy leaves, 
more leaf-like scales to the involucre, and bright blue-purple rays. 

§ 3. With leaves none of them heart-shaped, those of the stem all sessile: heads very 
small and numerous, racemed or panicled : involucre imbricated in few or 
several rows: the scales with green tips, the outer successively shorter. 

* In dry open ground, about 1° high: rays white: scales of the involucre rigid and 
whitish, with abrupt and spreading conspicuous green tips. 

A. ericoides, Hzatu-tixz A. Smooth or rather hairy, with lanceolate 
or linear-awl-shaped leaves acute at both ends, and scales of the involucre broadest 
at base, the green tips acute. 
A. multifiorus, Mayy-rtowrrep A. Very common in sterile dry soil, 

pale or slightly hoary with fine close down, much branched and bush-like, with 
spreading linear leaves rough or ciliate on their margins, the upper sessile or 
partly clasping by a broad base; scales of involucre spatulate, the green tip 
shorter than the whitish lower portion. , 

» * In low, moist, or shady places, 1°-3° high: scales of involucre with short and 
close-pressed green or greenish tips, 

A. Tradeseanti. Nearly smooth, with slender stems, linear or lance- 
Kinear leaves, and very small and numerous heads closely racemed along the 
upper side of the flowering branches, the scales of the involucre narrow linear 
and acute ; rays white. 
A. miser. Rather hairy, with lanceolate or lance-oblong thin leaves taper- 

ing to each end and sharply toothed about the middle, heads loosely racemed or 
scattered on diverging branches, and with linear rather blunt scales of the invo- 
lucre ; rays pale blue-purple or white. 

A. dumodsus, Busuy A. Smooth or almost so, loosely bushy-branched, 
with mostly linear entire or slightly serrate rough-edged leaves, and loosely 
racemed flowering branchlets bearing solitary or few heads ; scales of the inve- 

lucre Iinear-spatulate and blunt, closely imbricated in several rows; rays usually 
light purple-blue, sometimes nearly white. 

§ 4. With small and very rigid linear sessile leaves, a large head solitary at the 

end a the simple stem or few branches, the involucre of narrow rigid scales 

closely imbricated in very many rows, without green tips, and showy violet- 
blue rays. 

A. linariifolius, of the older botanists, strictly DrPLorAprus LINARII- 

FOLius (having a double pappus, the outer of very short bristles) ; common in 

open gravelly or sandy ground, 6/- 20! high; the spreading leaves with rough 

margins, strong midrib, and no veins. 
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37. ERIGERON, FLEABANE. (Name of Greek words, for spring and 
old man, suggested probably by the hoary appearance of some vernal species. ) 
ERIGERON sPecIOsuM of Oregon is occasionally cultivated as a garden 

perennial, is more showy than any of the following, which are the common 
wild species of the country. . 

§ 1. Rays conspicuous : heads more or less corymbed : stem erect, 

% Rays purple or purplish, very numerous (50-150): pappus simple. 2 

E. Philadélphicum, Common F. Low grounds: 2° high, rather hairy, 
with oblong mostly entire and partly clasping stem-leaves, spatulate and toothed 
root-leaves, and several heads; the rays very many and narrow, pale reddish- 
urple: fl. summer. 
KE. bellidifolium, Daisy-Leavep F. or Rosrn’s Puiantain. Moist 

ground, soft-hairy, 1° - 2° high, with a cluster of rather large roundish root- 
Jeaves lying flat on the ground, the stem-leaves rather few and small ; heads 
1-9 and long peduncled, rather large, with about 50 linear light bluish-purple 
rays: fl. late spring. 

% * Rays white, only about 30, rather broad: pappus simple. 2 

E. vérnum. Low grounds from Virginia S.; smooth, with oval or spatu- 
late leaves all at the root, slender scape 1° - 2° high, with a few small heads : 
fl. spring. 

* * x Rays white or nearly so, 50 or more, narrow: pappus double, the outer of a 
row of minute chaffy bristles or little scales. @ ® 

E. strigdsum, Smatier Daisy-Fueapane. Fields: 2° - 4° high, 
smoothish, or roughish with minute close-pressed hairs; leaves entire, the 
lower spatulate and slender-petioled, the upper lanceolate; rays pretty long : 
fl. all summer. 

E. annuum, Larcer Daisy-Fieanane. Fields and waste places; a 
common weed, 3°-5° high, branched above, roughish with spreading hairs ; 
leaves ovate or lance-ovate, the lower ones coarsely toothed ; rays rather short, 
often tinged with purple: fl. all summer. 

§ 2. Rays inconspicuous, scarcely longer than the cylindrical bell-shaped involucre 
and the simple pappus, numerous, in more than one row. 

EH. Canadénse, Horsewxep or ButreRweED. A common weed in waste 
or cult. ground, bristly hairy ; with erect strict stem 1° ~ 5° high, linear leaves, 
only the lowest ones cut-lobed, and very small panicled heads of whitish flowers, 
all summer. @ 

38. BOLTONIA. (Named for J. Bolton, an English botanist.) Wild 
plants of low grounds 8S. & W., resembling Asters except in the akenes and 
pappus: ray-flowers blue-purple or nearly white; disk-flowers yellow; in 
autumn. 2/ 

B. diffusa, of Illinois & S., has small heads loosely panicled on the slender 
open branches, which bear small awl-shaped leaves, those of the stem lance- 
linear ; pappus of several bristles and 2 short awns. 

B. glastifolia, from Penn. S. & W., has fewer larger and corymbed heads, 
lanceolate partly erect leaves, broadly winged akenes, and 2 or 3 short awns in 
the pappus. 

B. asteroides, from Penn. §S., less common, is very like the last, but 
nly a fe with narrow margins to the akenes and no awns (0 w short bristles) in 

the pappus. 

39. BRACHYCOME. (Name in Greck means short tuft, from the pap- 
pus, in which respect mainly it differs from the Daisy-genus. ) 
B. eevee for ornament, from Australia, has slender branching 

stems nearly 1° high, pinnately parted leaves with very slender divisions, and luindsome heads with violet-blue ray-flowers and similar or darker purple 
centre, produced all summer. @ 

e 
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40. BELLIS, DAISY. (The old Latin name of the Daisy, from bellus, 
pretty.) (Fl. spring and summer.) 

B. integrifolia, Western WiLp Darsy : in open grounds from Kentucky 
S. W., has branching spreading stems 4'- 10’ long, bearing some lanceolate- 
oblong or spatulate leaves, and terminal slender-peduncled heads with pale 
blue-purple rays. @ ® 

B. perénnis, Tru or Eneuisu Daisy, cult. from Eu., mostly in double- 
flowered varieties, i. e. with many or all the disk-flowers changed into rays, or, 
in the common qui/led form, all into tubes (pink or white) : in the natural state 
the centre is yellow, the rays white and more or less purplish or crimson-tipped 
underneath ; head solitary on a short scape; leaves spatulate or obovate, all 
clustered at the root. 2/ 

41. ACHILLBEA, YARROW, SNEEZEWORT. (Named after Achilles.) 
Leaf'y-stemmed, with small heads in corymbs. 2/ 

A. Millefolium, Common Y. or Mixrort, abounds over fields and hills, 
10! — 20‘ high, with leaves twice pinnately parted into very slender and crowded 
linear 3 -5-cleft divisions, heads crowded in a close flat corymb, with 4 or 5 
short rays, white, sometimes rose-colored : all summer. 
A. Ptarmica, Syeezeworr. Run wild from Eu. in a few places, cult. in 

gardens, especially a full-double variety, which is. pretty, fl. in autumn; leaves 
simple, lance-linear, sharply cut-serrate ; heads in a loose corymb, with 8-12 
or more rather long bright white rays. 

42. MARUTA, MAYWEED. (Meaning of the name uncertain.) Native 
of the Old World. 

M. Coétula, or Anruemis Cotura, the Common MayweEep, along road- 
sides, especially E. ; low, strong-scented and acrid, with leaves thrice pinnately 
divided into slender leaflets or lobes, rather small heads terminating the branches, 
with white rays and yellow centre; all latesummer. @ 

43. ANTHEMIS, CHAMOMILE. (Ancient Greek name, from the pro- 
fusion of flowers.) Natives of Old World: fi. summer. Peduncles bearing 
solitary or very few heads. 
A. arvénsis, Fietp C. Resembles Mayweed and grows in similar places, 

but rare, is not unpleasantly scented, has fertile rays and a minute border of 
pappus. @ ® - f : ; 

A. ndébilis, Garpen C., yields the Chamomile-flowers of the apothecaries, 
spreads over the ground, very finely divided foliage pleasantly strong-scented ; 
rays white ; pappus none. 

A. tinetoria, Yeviow C., is cult. for ornament, but hardly common : 
2° — 3° high, with pinnately divided and again ae or cut-toothed leaves, 
and heads as large as those of Whiteweed, with golden-yellow flowers, or the 
rays sometimes white. 2 

44, CHRYSANTHEMUM, including LevcAnruemum and Pyrk- 
THRUM. (Name means golden flowers in Greek; but they are of various 
colors.) All natives of Old World. 

§1. LevcdntHemum or WuiTeweEep and Feverrew: the ray-flowers 
white, those of the ‘centre mostly yellow, 

C. Leucanthemum, or LevcAnrHemum VULGARE, the too common 
WuiteweErp or Ox-evr Datsy, filling meadows and pastures, and difficult to 
eradicate ; has stems nearly simple and erect from the creeping base or root. 
stock, bearing cut-toothed or slightly pinnatifid leaves below (the lowest spatu- 

late, upper partly clasping), the naked summit bearing'the single showy head, 
in carly summer. 

C. (or L.) Parthénium, or Pyrtrurum PartHeniom, FeverFew. 
Cult. in old gardens, and running wild; with branching leafy stems 1° - 3° 
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high, leaves twice pinnately divided into rather coarse ovate leaflets, and loose 
corymbs of rather small heads, in summer. A double-flowered variety has the 
disk-corollas transformed into white or whitish tubes. 

C. parthenioides, Dounte-rt. or PARSELY-LEAVED FEvERFEW, from 
China; probably a low, finer-leaved, and much altered full double variety of the 
foregoing, with pure white flowers all in the form of rays, produced through the 
summer and autumn. 

§ 2. CHRYSANTHEMUMS of the gardens ; the flowers of various colors, but only 
in certuin varieties white. 

CG. rdseum, from Persia and N. Asia, with simple stems bearing once or 
twice pinnately divided smooth leaves with linear divisions, and at the naked 
summit single heads as large as those of Whiteweed, but with pale rose or bright 
pink-red rays (and in some varieties full double), is coming into ornamental 
cultivation: the pulverized flower-heads form the well-known Persian Insect 
powder : fl. summer. i 

C. Indicum, parent of the Cuivssze CurysanTHEMUMsS, flowering in 
late autumn, of numerous forms and colors, mostly full-double, &c. from China 
and Japan. 

C. coronarium, Summer CurysanTtHemom, with yellow or sometimes 
whitish flowers, cult. from N. Africa; smooth, with branching stems, twice 
pinnately parted leaves with auricled and clasping base, and lanceolate or linear 
cut-toothed divisions ; the involucre of broad and scarious scales. @ 

45. HELENIUM, SNEEZEWEED. (Theold Greek name of some very 
different plant named after Helen.) North American herbs. 

H. autumnale, the commonest species, wild in low grounds, 1°- 4° high, 
with lanceolate toothed leaves, their base often decurrent on the stem, and a 
corymb of showy yellow-flowered heads, the rays often drooping, in au- 
tumn. 

46. GAILLARDIA. (Named for Gaillard, a French amateur of botany.) 
North American low or spreading herbs : fl. all summer. 

G. lanceolata, wild from Carolina S. in pine barrens, has narrow mostly 
entire lanceolate leaves, commonly small and few yellow rays, and purple disk- 
flowers. @ 

G. pulchélla, wild from Louisiana W. and cult. for ornament (one form 
called G. prota), has broader leaves, some of them cut-toothed or lobed, and 
showy eo with the large rays mostly brownish crimson-purple with yellow 
tips. 

G. aristata, wild from Missouri W., and cult., is more downy than the 
last, less branched, with large showy rays yellow throughout, or their base 
brown-purple. 2 

47. GAZANIA. (Named for a learned ecclesiastic of the middle ages, 
Theodore de Gaza.) South African plants of the conservatory, and flowering 
all summer when bedded out. : 

G. rigens, also named spLENDENS, of Cape of Good Hope, with short 
stems spreading on the ground, bearing spatulate entire or some pinnatifid 
leaves, which are nearly smooth and green above, but very silvery with white 
cotton underneath, and a large showy head, the orange rays over 1/ long, and 
with a dark eye-spot ac base. 2 e 

48. CALENDULA, MARIGOLD. (Name from the Latin calende or 
calends ; flowering through the months.) 

C. officinalis, Garpen Maricoxp, of the Old World; cult. in country 
ardens, 1° high, spreading, with green and succulent oblong and entire sessile 
eaves, rather unpleasantly scented, and large head of yellow flowers, produced 
on ae sometimes nearly full-double, most of the corollas being strap 
shaped. 
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49. POLYMNIA, LEAF-CUP. (These coarse and inelegant plants 
oddly dedicated to one of the Muses.) FI. summer and satan, a es 

P. Canadénsis, common in shaded ravines N., is 3°- 5° high, clammy- 
hairy, with thin leaves, the lower pinnatifid, the upper 3 -5-lobed or angled, 
and the few pale-yellow and broad rays of the small heads shorter than the 
involucre.  - 

P. Uvedalia, in rich soil from New York to Ill. and S., is roughish-hairy, 
stout, 4°- 10° high, with large ovate and angled or lobed leaves, the upper 
ones sessile, and rays of the pretty large head 10-15, bright yellow, longer than 
the involucre. 

50. SILPHIUM, ROSIN-PLANT. (Ancient Greek name of some very 
different plant.) Fl. summer and autumn. 

§ 1. Leaves alternate, large, most of them petioled. 
* The stout and rough flowering stems (3° - 6° high) leafy up to the few large heads: 

scales of involucre ovate, with tapering ie pee Ae tips. ? 

8. laciniatum, Rosin-Weep or Compass-Pxant, of prairies, from Michi- 
gan W. & S., so called because the rough-hairy deeply pinnatifid root-leaves (of 
ovate outline) incline to present their edges N. & S. 

% * The slender smooth flowering stems (4° —10° high) leafy only near the base, 
dividing above into a panicle of many smaller heads. 

S. terebinthinaceum, Prairiz-Docs, so called from the appearance 
of the large root-leaves, which are ovate or heart-oblong and 1° - 2° long, besides 
the slender petiole, the margins somewhat toothed: common W. 

S. compésitum, from North Carolina S., is more slender and smaller, with 
round heart-shaped leaves either toothed or cut, or divided. 

§ 2, Leaves or many of them in whorls of 3 or 4 along the terete stems, rather small, 
entire or coarsely toothed. 

S. trifoliatum, of S. & W., has the smooth stem 4°-6° high, lanceolate 
roughish leaves, and small heads. 

. Asteriscus, of dry soil S., is rough-hairy, with fewer and larger heads. 

§ 3. Leaves opposite and clasping or connate: stems leafy to the top. 

S. integrifolium, in prairies from Michigan W. & S.; roughish, 2°- 4° 
high, with Jance-ovate partly heart-shaped and entire distinct leaves. 

. perfoliatum, Cur-Prant, of rich soil W. & 8.: with very smooth 
square stems 4°- 9° high, around which the ovate coarsely toothed leaves are 
connate into cup which holds water from the rains. 

651. DAHLIA. (Named for a Swedish professor, Dahl, contemporary with 
Linneus.) 2f Two or three Mexican species, of which the most familiar is 

D. variabilis, Common Dautta of the gardens, with pinnate leaves, ovate 
serrate leaflets, and large heads, much increased in size and altered, of all colors : 

roots fascicled and tuberous (Lessons, p. 35, fig. 87). 

62. COREOPSIS, TICKSEED. (Named from Greek word for bug, from 
the shape of the akenes.) Many wild species : several cult. for ornament: these 
are the commonest. Fl. summer. (See Lessons, p. 94, fig. 268, 269.) 

§ 1. Rays broad, coarsely 3 - 5-toothed : outer involucre not longer than the inner : 
akenes orbicular or oval, incurved when mature. Chiefly cultivated. 

* © ® Disk-flowers and lower part of the rays dark-colored or brown-purple : 
akenes in these species wingless and nearly naked at top: leaves compound. 

C. tinctoria, of Arkansas, &c., the commonest Coreopsis or CaLLIOPS18 

of all country gardens ; smooth, with lower leaves twice-pinnately divided into 

narrow leaflets, numerous heads, and lower half or sometimes almost the wholo 

of rays brown-purple: in one variety they are changed to tubes. 
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C. Drumméndii, of Texas, is low and spreading, rather hairy, with leaves 
of 3-7 oval leaflets, or some of them simple, heads on long peduncles, and very 
oroad rays golden yellow with small dark spot at base. 

* * @ Disk-flowers yellow : rays yellow with a darker and purplish-streaked spot 
near the base : se winged and 2-toothed. 

C. coronata, of Texas, is low, with slender-petioled leaves ebony or spatu- 
late, or some of them 3-5-parted, and very long peduncle; rays broad and 
handsome. 

« % *& 2 Disk-flowers and rays (1! long) entirely yellow ; akenes orbicular, much 
incurved and broadly winged when ripe, crowned with 2 little teeth or scales. 

C. lanceolata. Wild W. &S., and cult. in gardens; 1°-2° high, smooth 
or sometimes downy, in tufts, with lanceolate or oblanceolate entire leaves 
mostly crowded at the base, and long slender peduncles: flowers in early 
summer. 

C. auriculata. Wild W. & S., and in some gardens; taller, sometimes 
with runners or suckers at base, leafy to near the top; upper leaves oblong, 
lower roundish and sometimes auricled at base or with 3 — 5 lobes or leaflets, 

§ 2. Rays entire or nearly so, oblong or lanceolate: akenes oblong, with a very 
narrow wing or Beater: not incurved, and obscurely if at all 2-toothed at the 
apex: scales of outer involucre narrow and entire: heads rather small, the 
Slowers all yellow. Y 

* Low, 1°-3° high, leafy to the top: leaves neal pposite and sessile, but divided 
into 8 leaflets, thus seeming to be 6 in a whorl. Wild chiefly in S. States, 
all but the first are cult. in gardens. 

C. senifolia, has seemingly 6 lance-ovate and entire leaflets in a whorl, 
Se. two, but each 3-divided) smooth or downy. 

C. verticillata, has the pair cut into once or twice pinnate almost thread- 
shaped divisions, smooth. 
C. delphinifolia, very like the last, but with fewer lance-linear divisions. 

* * Tall, leafy to the top, with evident: ite petioled leaves. J LE 

C. tripteris. Rich ground W. & S., with simple stems 4°- 9° high, leaves 
of 3-5 lanceolate entire leaflets, corymbed heads, very short outer involucre, 
and blunt rays. 

§ 3. Rays oval or oblong, golden yellow, slightly notched : akenes wingless, not in- 
curved, bearing 2 awns or teeth for a pappus: outer involucre conspicuous 
and resembling leaves: branching plants of wet grounds, with thin leaves 
mostly of 3-7 pinnate toothed or cut veiny leaflets ; resembling the next 
genus, but the awns not downwardly barbed. @ @ 

C. trichospérma. Swamps mostly near the coast, 1°-2° high, with 3-7 
lanceolate or linear cut-toothed leaflets or divisions, numerous heads, and nar- 
row-oblong or linear wedge-shaped marginless akenes with 2 stout teeth. 

C. atirea, only S., has upper leaves often simple, lower nearly as in the fore- 
going, and shorter wedge-obovate akenes with 2 or 4 short chaff-like teeth. 

C. aristdsa, from Illinois S., has more compound leaves with oblong or 
lanceolate often pinnatifid leaflets, and broad-obovate very flat akenes slightly 
margined and bristly ciliate, the pappus of 2 long and slender awns, or some- 
times 3 or 4, or in one variety none at all. 

53. BIDENS, BUR-MARIGOLD, BEGGAR-TICKS. (Latin for two- 
toothed, from the usually 2 awns of the pappus.) Our species @ or @; 
fl. summer and autumn. The akenes adhering to the dress or to the fleece 
of animals by their barbed awns. 

§ 1. Akenes broad and flat, with bristly ciliate margins. 

* Coarse and very homely weeds, commonly without any rays. 

B. fronddésa, Common Brcear-ticks. Coarse weed in low or manured 
grounds, 2° - 6° high, branched, with pinnate leaves of 3-5 broad lanceolate 
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coarsely toothed leaflets, outer involucre much longer than the head, and wedge- 
obovate akenes ciliate with upturned bristles, and 2-awned. 

B. connata, Swamr B. Low grounds; smooth, 1° -2° high, with simple 
lanceolate and taper-pointed leaves, or the lower 3-divided and decurrent on the 
petiole, smaller heads, narrow wedge-shaped akenes minutely and downwardly 
ciliate and bearing about 3 awns. 

% % Low smooth herbs, with showy golden yellow rays 1! long. 

B. chrysanthemoides, Larcer Bur-Maricorp. Shallow water or 
wet places, 6/—30' high, with simple lanceolate sessile serrate leaves, outer 
involucre shorter than the rays, and wedge-shaped akenes with almost prickly 
downwardly barbed margins and 2-4 awns. 

§ 2. Akenes linear or needle-shaped. 

B. Béckii, Water B. Immersed in water, N. and W., the single short- 
peduncled heads rising above the surface, and with showy rays ; leaves cut into 
very numerous fine hair-like divisions ; awns of the stout akenes 4-6, barbed 
near the tip. 

B. bipinnata. Dry soil, from Conn. to Ill. and S., 1° - 3° high, branched, 
with 1 - 3-pinnately parted petioled leaves, ovate-lanceolate leaflets, small heads, 
short pale-yellow rays, and slender akenes with 3-4 barbed awns. 

54, ACTINOMERIS. (Greek-made name, alluding to the irregularity 
of the rays in the commonest species. ) 

A. squarrosa, common in low rich soil from W. New York S. & W.; with 
branching stems 4°—8° high, lance-oblong leaves tapering to both ends, nu- 

merous rather corymbed heads, spreading involucre, 4-10 irregular rays, and 

broadly winged akenes : fl. Sept. 2 
A. helianthoides, in open grounds W. & S., resembles a Sunflower as 

the name denotes, 1° - 3° high, with more hairy lance-ovate sessile leaves, few 

and larger heads, erect involuere, 8-15 regular rays, and slightly winged 

akenes: fl. summer. 

55. VERBESINA, CROWNBEARD. (Origin of nameobscure.) Ours 
are tall (4°-7° high) branching herbs in rich soil, with compound corymbs 

of small heads: fl. summer. 2/ 

V. Siegesbéckia, from S. Penn. to Ill. & §., has 4-winged stems, smooth- 

ish, large and thin ovate and opposite leaves pointed at both ends, yellow flow- 

ers, and wingless akenes. 

V. Virginica, of same range, has stem, less winged, smaller lance-ovate alter- 

nate leaves soft-downy beneath, white flowers, and narrowly winged akenes, 

56. XIMINESIA. (Named for J. Ximines, a Spanish apothecary.) 

X. encelioides, of Texas and Mexico, and cult. for ornament, 2° high, 

spreading, rather hoary, at least the lower face of the oblong or heart-shaped 

clasping serrate leaves ; the bright yellow heads somewhat corymbed, showy, 

the rays deeply 3-toothed: fl. allsummer. @ 

57. HELIANTHUS, SUNFLOWER (which the name means in Greek). 

The following are the commonest of the numerous species, many of which are 

difficult. j 

13 tacle flat and very broad: disk brownish: leaves alternate, broa 

; 0 ee niet patios fl. summer. Cult. for ornament : wild only far 

S. W.: fl. all summer. 

H. annuus, the Great Common SunFLower of the gardens, with huge 

heads ; leaves green, roughish, not hoary. ; : 

H. argophyllus, of Texas, cult. for its hoary-white foliage; heads smaller. 

§ 2. 2 Receptacle and disk conver : heads middle-sized or rather small: flower- 

: ing throuyhout late summer and autumn. 
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« Disk dark purple, contrasting with the yellow rays. 

+ Leaves long and linear, I-nerved, entire, sessile: heads small ane’ mavey 
corymbed : involucre of leaf-like spreading scales. 

H. angustifolius, of pine-barrens from New Jersey S., has slendcr rougt. 
stems 2° - 6° high, lower leaves opposite and rough. ; 

H. orgyalis, of Kansas and Arkansas, cult., has stems (6°-10° high), anc 
crowded very narrow alternate leaves smooth : fl. late. 

+ + Eeaves oval or lanceolate, opposite: stems 19 - 8° high, bearing solitary er 

few long-peduncled rather large heads: involucre of short close scales. 

H. heterophyllus, of low pine-barrens S.; rather hairy, with lowes: 
leaves oval or oblong, upper ones lance-linear and few; scales of involucre 
lanceolate. 

H. rigidus, of dry prairies W. & S.; rough, with thick firm leaves lance- 
oblong or the lower oval ; scales of the involucre ovate or oblong, blunt. 

« * Disk yellow as well as the rays, or hardly dingy-brownish. 
+ Scales of the involucre short and broadly lanceolate, regularly imbricated, without 

leaf-like tips: leaves nearly ae opposite and neurly entire. 

H. occidentalis, of dry barrens from Ohio W. & S.: somewhat hairy, 
with slender simple stems 1°-3° high, sending off runners from base, naked 
above, bearing 1—5 heads; lowest leaves ovate or lance-ovate; upper ones 
narrow, small and distant. 
H. méllis, of same situations, is soft white-woolly all over, 2°-4° high, 

leafy to the top, the leaves heart-ovate and partly clasping. 

+ + Scales of the involucre looser and leafy-tipped : stems leafy to the top. 
++ Leaves chiefly alternate and not triple-ribbed. 

H. gigantéus, common in low grounds N.; rough and rather hairy, 3° - 
10° high, with lanceolate serrate nearly sessile leaves, and pale yellow rays. 

++ ++ Leaves mainly opposite, except in the last, 3-ribbed at base or triple-ribbed. 

H. divaricatus, common in dry sterile soil, has smooth stem 1°-8° high, 
rough ovate-lanceolate leaves tapering to a point and 3-nerved at the rounded 
sessile base. 2 
H. hirsutus, only W., differs from the preceding in its rough-hairy stem 

1°~— 2° high, and leaves with narrower base more or less petioled. 
H. strumosus, common in low grounds, has mostly smooth stems 3° - 4° 

high, broadly lanceolate or lance-ovate leaves rough above and whitish or white- 
downy beneath, their margins beset with fine appressed teeth, and petioles short. 
and margined. 
H. decapétalus, so named because (like the preceding) it commonly has 

10 rays; common along streams, has branching stems 3°- 6° high, thin and 
bright-green smoothish ovate leaves coarsely toothed and abruptly contracted 
into margined petioles; scales of the involucre long and loose. 
H. tuberosus, Jerusatem ArtIcHoxe (i. e. Girasole or Sunflower in 

Italian, corrupted in England into Jerusalem): cult. for the tubers and run 
wild in fence-rows, probably a state of a wild S. W. species; 5°-7° high, with 
triple-ribbed ovate petioled leaves, rough-hairy as well as the stems, all the 
psilaen ones alternate, the running rootstocks ending in ovate or oblong edible 
tubers. 

58. HELIOPSIS, OX-EYE. (Greck-made name, from the likeness to 
Sunflower.) 

H. levis, our only species, common in rich or low grounds, resembles 
a Sunflower of the last section, but has pistillate rays and 4-sided akenes with- 
out pappus: 1°-4° high, smooth; leaves ovate or lance-ovate, triple-ribbed, 
petioled, serrate ; head of golden-yellow flowers terminating the branches, in 
summer. 2 
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59. RUDBECKIA, CONE-FLOWER. (Named for Rudbeck, father and 
son,’ Swedish botanists.) The following are the commonest species, all 
natives of this country: fi. summer. 

§ 1. Disk broadly conical, dark-colored, the soft chaff not pointed : rough-hairy 
plants 1° — 2° high, leafy below, the naked summit of the stems or Beanclis 
bearing single showy heads: leaves simple. 2 

R. speciosa, from Penn. W. & S., and cult. in some gardens ; leaves lan- 
ceolate or ovate-lanceolate, pointed at both ends, 3~5-nerved, petioled, coarsely 
toothed or cut. 

R. hirta, common in open ground W. & §., introduced into meadows E. 
with clover-seed ; stems stout and mostly simple; leaves nearly entire, triple 
ribbed, oblong-lanceolate or the lowest spatulate, the upper sessile. 

§ 2. Disk conical, dark-purple, the chaff awn-pointed : lower leaves often pinnately 
parted or 3-cleft. @ 

R. triloba, from Penn. to Ill. & S.; hairy, 2°-5° high, much branched, 
with upper leaves lance-ovate and toothed, and the numerous small heads with 
only about 8 rays. 

§ 3. Disk globular, pale dull brownish (receptacle sweet-scented), the chaff blunt 
and downy at the end; lower leaves 3-parted. 

R. subtomentosa, of the prairies and plains W.; somewhat downy, with 
leafy stems 8°- 5° high, ovate or lance-ovate serrate upper leaves and short- 
peduncled heads. 

§ 4. Disk oblong, or in fruit cylindrical and 1! long, greenish yellow, the chaff very 
blunt and downy at the end : leaves all compound or cleft. 2 

R. lacinidta, Common Cons-Frower, in low thickets; 3°-7° high, 
smooth, branching above ; lowest leaves pinnate with 5-7 cut or cleft leaflets, 
upper ones 3-5-parted, or the ae undivided; heads long-peduncled, 
with linear drooping rays 1!~-2! long. 

60. LEPACHYS. (Supposed to be formed from Greek words for thick 
and scale.) Receptacle anise-scented when crushed. Fl. summer. 

L. pinnata, in dry soil from W. New York W. & 8.: minutely roughish 

and slightly hoary ; the slender leafy stems 3°- 5° high, bearing leaves of 3~” 

lanceolate leaflets, and somewhat corymbed heads with the oval or oblong disk 

much shorter than the oblong drooping yellow rays ; akenes scarcely 2-toothed, 
flattish, the inner edge hardly wing-margined. 
L. columnaris, of the plains W. of the Mississippi; cult. for ornament ; 

1°-2° high, with single or few long-peduncled heads, their cylindrical disk often 

becoming 2/ long, and longer than the 5-8 broad drooping rays, these either 

yellow, or var. PULCHERRIMA, with the base or lower half brown-purple; akenes 

1 -2-toothed at top and winged down one edge. 2 

61. DRACOPIS. (Name refers in some obscure way to a Dragon.) @ 

D. amplexicatlis, wild far S. W., sometimes cult. for ornament ; smooth, 

1°-2° high, with clasping heart-shaped pale leaves, and long-peduncled heads, 

like those of the preceding, the broad rays mostly shorter than the cylindrical 

disk, and either yellow or the lower part brown-purple. 

62. ECHINACEA, HEDGEHOG CONE-FLOWER. (Name means like 
a hedgehog, viz. receptacle with prickly pointed chaff.) Fl. summer. 2 

E. purpurea, in prairies and open grounds from W. Penn. W. & S.: 

stems Ton 40 high fom a thick anid black pungent-tasted root (called Black 

Sampson by quack-doctors), bearing ovate or lanceolate 5-nerved and veiny 

leaves, the lower long-petioled, and terminated by a large head ; rays 15 - 20, 

dull rose-purple. ; 

E. angustifolia, from Wisconsin §., is a more slender form, with narrow 

lanceolate 3-nerved entire leaves, and 12-15 brighter-colored rays. 
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63. ZINWIA. (Named for a German professor, Zinn.) Commonly cat 
tivated for ornament: fl. all summer. 

Z. élegans, the favorite Garpen Zinn1a, from Mexico, with ovate heart 
shaped half-clasping leaves, and very large heads of rose-colored, purple, violet, 
red, or white flowers, 2'~3! in diameter, of late also full-double like a small 
Dahlia; chaff of receptacle crested-toothed at tip; akenes barely 2-toothed at 
summit. @® 

Z. multiflora, from Mexico, &., now not common in gardens, being less 
showy, has ovate-lanceolate leaves, hollow peduncle much enlarged under the 
head, obovate red-purple rays, blunt entire chaff, and l-awned akenes. @ 

Z. angustifolia, cult. as Z. avrea, from Mexico, is widely and copiously 
branched, rough-hairy, with lanceolate leaves, many small heads, oval orange 
yellow rays, and conspicuously pointed chaff. 

64. TAGETES, FRENCH or AFRICAN MARIGOLD, but from South 
America and Mexico. (Mythological name.) Fl. allsummer. @ 

* Plant anise-scented, with entire leaves, small corymbed heads, and few rays. 

T. lucida, now rather uncommon in gardens, has glossy lanceolate serrate 
leaves, and orange flowers. 

* * Plant strong-scented: leaves pinnate : leaflets cut-toothed : head large. 
T. erécta, Larcz Arrican M., with lanceolate leaflets, inflated club. 

shaped peduncles, and heads of orange or lemon-colored flowers, often full double. 
t. patula, Frencu M., with finer lance-linear leaflets, cylindrical pedun- 

cies, and narrower heads, the rays orange or with darker stripes. 
T. signata is a more delicate low much-branched species, with finely cut 

leaves, slender peduncles, and smaller heads, the 5 rays purple-spotted or spotted 
and striped with darker orange at base. 

65. DYSODIA, FETID MARIGOLD. (Name, in Greek, denotes the 
ill-scent of the plant.) Fl. late summer and autumn. 

D. chrysanthemoides. Roadsides and river-banks W. & S. W.: alow 
weed, nearly smooth, with spreading branches, opposite pinnately parted and 
finely cut leaves, and few yellow rays scarcely exceeding the involucre. @ 

66. CICHORIUM, SUCCORY, CICHORY, or CHICORY. (Arabic 
name of the plant.) Bi. all summer. 

C. Intybus, Common C. Nat. from Ew. by roadsides, &c. mainly E. 
leaves runcinate, rough-hairy on the midrib, or the upper ones on flowering 
stems small and bract-like, entire; showy blue flowers opening only in the 
morning and in cloudy weather ; deep root used as substitute for coffee. 

C. Endivia, Enpive, cult. from East Indies, for autumn salad; leaves 
smooth, slightly or deeply toothed, or much cut and crisped, flowering stems 
short and leafy. @ @ = 

67. TRAGOPOGON, SALSIFY. (Greek name for goat’s-beard, from 
the pappus.) Fl. early summer. 

T. porrifolius, Common S. or Oyster-Pranr. Cult. from Eu. for the 
edible tap-root, sometimes running wild: smooth and pale, 2°-4° high, branch- 
ing, with long leaves tapering from a clasping base to a slender apex, very large 
heads on hollow peduncle much thickened upwards, and deep violet-purple 
flowers. @ 

68. LEONTODON, HAWKBIT. (Greek name for lion-tooth, from the 
runcinate leaves of some species.) 

L, autumnale, Fat, Danpexion or Hawxsit. Nat. from Europe in 
meadows and lawns E. : leaves pinnatifid or Jaciniate ; scapes slender, 8! - 12! 
high, branching ; peduncles thickish and scaly-bracted next the small head 
fl. summer and autumn. 2 
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69. HIERACIUM, HAWKWEED (which the nanie means in Greek). 
Wild plants of the country, in dry ground: fl. summer and autumn. pli 
H. Canadénse, chiefly N., has simple stems 1°-3° high and leafy up to 

the corymbed summit ; lanceolate or oblong acute leaves with a few coarse teeth, 
and rather large heads with loose imbricated involucre. 
H. paniculatum, in woods, has slender and branching leafy stems 2° — 3° 

high, lanceolate scarcely toothed leaves, a loose panicle of very small 12 -20- 
flowered heads on slender peduncles, the involucre very simple. 
H. scabrum, in more open grounds, is roughish-hairy, with rather stout 

simple stem (2°-3° high), bearing obovate or oval nearly entire leaves, and 
a narrow panicle of many small heads, the 40 — 50-flowered involucre and stiff 
peduncles thickly beset with dark glandular bristles ; akenes not tapering. 
H. longipilum, in prairies W., is so named from the exceedingly long 

(often 1’) straight bristly hairs of the stem; has narrow oblong entire leaves, 
panicle and 20-30-flowered involucre between the last and the next, and akenes 
spindle-shaped. 
H. Gronovii, common in sterile soil, with slender stems leafy and very 

hairy below, leaves oblong or obovate, panicle narrow, small heads, slender 
peduncles and 20—30-flowered involucre sparingly glandular-bristly, and spindle- 
shaped akenes with very tapering summit. 

- venosum, Ratriesnake-WeED ; common in dry sandy ground, very 
smooth or with a few hairs; with leaves chiefly at the root, obovate or oblong, 
thin, purple-tinged beneath and purple-veiny above; scape slender, 1°- 2° high, 
forking into 2-7 slender peduncles bearing small about 20-flowered heads ; 
akenes linear, not tapering. 

70. NABALUS, RATTLESNAKE-ROOT. (Name from Greek word 
for a harp, alluding probably to the lyrate leaves of some species.) Roots 
tuberous or spindle-shaped, bitter. Fl. late summer and autumn. / 

* Peduncles and 5 — 12-flowered heads smooth : leaves very variable. 

N. altissimus, Tart R. or Wuitz-Lerruce. Rich woods N., 3°--6° 
high, with long and narrow leafy panicle, petioled leaves inclined to be ovate- 
triangular ; heads 5 — 6-flowered ; pappus dirty white. 
N. albus, Common Wuirr-Lettuce, in open woods, chiefly N. and W., 

is glaucous, with more corymbed panicles of 8 —12-flowered heads, usually more 
cut or divided leaves, and cinnamon-colored pappus. 
N. Fraseri, Lion’s-root, or GaLt-or-THE-Eartu, is commonest in dry 

soil E. and §., 1°-4° high, with narrow-corymbed panicles of 8 - 12-flowered 
heads, and pappus dull straw-color. 

% * Peduncles and 12 — 40-flowered heads hairy. Chiefly West, on plains, &c. 

N. racemosus has smooth wand-like stem 2°-5° high, lance-oblong 
slightly toothed leaves, the upper ones partly clasping, and a narrow spiked 
panicle of about 12-flowered heads. 
N. asper is similar, but rough-pubescent, the 12 — 14-flowered heads mostly 

erect and larger. . F 
N. crepedinius, only W., is smoother, with stout stem 5°- 8° high, 

wide corymbed panicles of 20-40-flowered heads, brown pappus, and broad 
leaves 6' — 12! long on winged petioles. 

71. PYRRHOPAPPUS, FALSE DANDELION. (Name means in 
Greek -flame-colored pappus; this and the leafy stems obviously distinguish 
this genus from the next.) @ @ 
P. Carolinianus, in sandy fields from Maryland S.: 1°-2° high, with 

oblong or lanceolate leaves often pinnatifid or cut, the upper partly clasping : 
fl. spring and summer. 

72. TARAXACUM, DANDELION. (Greek name referring to medici 
nal properties of the root.) @ 2 
T. Dens-leonis, Common D., in all fields, &., from spring to autumn. 

Inner involucre closes after blossoming till the akenes mature and the beak 
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lengthens and elevates the pappus ; then the involucre is reflexed, the pappus 
spreads, and with the fruit is blown away by the wind. 

78. LACTUCA, LETTUCE. (Ancient Latin name, from the milky juice.) 
L. sativa, Garpen Lerruce. Cultivated from Europe, the broad and 

tender root-leaves used for salad; stem-leaves heart-shaped and clasping ; 
flowers yellow. © ®@ 

L. Canadénsis, Witp Lerroce. Open grounds, 3°-9° high, with 
lanceolate or oblong leaves often pinnatifid, sometimes entire; flowers pale 
yellow, sometimes purple or reddish. @ 

74. MULGEDIUM, FALSE or BLUE LETTUCE. (Name from 
Latin mulgeo, to milk.) Fl. summer, in thicket-borders, &c. 

M. acuminatum, from New York to Ill. & 8, ; 3° - 6° high, with ovate 
or lance-ovate barely serrate leaves on winged petioles, blue flowers, and bright 
white pappus. @ 
M. Flaninannm, from Penn. W. & S.; like the first, but with all the 

leaves or the lower ones lyrate or runcinate, uppermost partly clasping. @ 
M. leucophizeum, in low grounds: resembles Wild Lettuce, and with 

equally variable lanceolate or oblong often irregularly pinnatifid leaves, very 
compound panicle of pale blue or bluish-white flowers, and tawny pappus. @ » 

75. SONCHUS, SOW-THISTLE. (Ancient Greek name.) Coarse 
weeds, with soft-spiny-toothed runcinate-pinnatifid leaves: nat. from Eu.: 
fl. summer. 

S. oleraceus, Common S.; in manured soil and damp waste places ; 1° ~ 
5° high, acute auricles to the clasping base of the leaves, pale yellow flowers, 
and akenes wrinkled transversely. @ : 
-S. asper, like the last, but the leaves less divided and more spiny-toothed, 

the auricles of their clasping base rounded, and akenes smooth with 3 nerves on 
each side. @ 

S. arvénsis, Firrp S. Less common E.; 1°-2° high from creeping 
root-stocks, with larger heads of bright yellow flowers, and bristly peduncles 
and involucre. 2/ 

62. LOBELIACEA, LOBELIA FAMILY. 

Plants with milky acrid juice, alternate simple leaves, and scat- 
tered racemed or panicled flowers ; the calyx-tube adherent to the 
many-seeded ovary and pod; the corolla irregularly 5-lobed and 
mostly split down as it were on the upper side; the 5 stamens 
united into a tube commonly by their filaments and always by their 
anthers; style only one. 

Downingia élegans, under the older name of Crinronta ELEGANS, and 
D. pulchélla, formerly Cuinron1a PULCHELLA, are delicate little annu- 
als from California, sparingly cultivated. They resemble small Lobelias, with 
very bright blue flowers, but are known by the very long and slender 1-celled 
pod, and short tube of corolla not much split down. The first has the 2 narrow 
lobes approaching each other opposite the 3-lobed lip which has a whitish centre. 
The second has a larger corolla, with centre of the 3-lobed lip yellow and white, 
and the 2 other lobes widely diverging. — The other common plants of the 
order belong to 

1, LOBELIA (named after the herbalist De /’Obel or Lobel). Tube of the 
calyx and 2-celled pod short. Corolla split down on one side, the 5 lobes 
more or less irregular or unequal. Two or all 5 anthers bearded at top. 
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* Exotic, cultivated for or t 
L. Erinus, from Cape of Good Hope, the common low and spreading little 

Lobelia of conservatories and summer gardens, with abundant small flowers 
azure-blue, usually white in the throat, and narrow toothed upper leaves: @ or 
continued by cuttings. P 

L. laxiflora, from Mexico, cultivated in conservatories under the mame of 
SrpHocAMPYLvus BicoLor ; tall, with curved and large red and yellow flowers, 
hanging on long slender peduncles from the axils of the oblong or lanceolate 
toothed leaves. 2 

x * Wild species of the country, one or two of them sometimes cultivated for orna- 
ment ; fl. summer : growing in wet ur low grounds, except two of them. 

+ Corolla deep red: stems tall and simple. 

L. cardinalis, CarpinaL-FLower, with lance-oblong leaves and erect 
zaceme of large and showy flowers, which are very rarely rose-colored or even 
white. @ 2 

+ + Flowers blue or with some white in the throat. 

L. inflata, Inp1an Toracco. Somewhat hairy, 9/-18' high, much 
branched, with ovate toothed leaves, and spike-like leafy racemes of small 
flowers, the pale blue corolla only 2” long, and pod inflated. @ Common in 
fields: a noted quack medicine. 
L. syphilitica, Great Biur L. Slightly hairy, 1°- 3° high, leafy, with 

ovate-oblong irregularly toothed leaves, dense leafy raceme, hairy calyx, and 
corolla almost 1’ long. 2 

L. pubérula, chiefly 8. & W.; minutely soft-downy, with blunter and 
finer-toothed leaves, and rather 1-sided spike of smaller deeper-blue flowers. 2 

L. spicata, in sandy or gravelly damp or dry soil ; smoothish, with long 
and wand-like stems 19~38° high, obovate lowest leaves, narrow and small 
upper ones, and close naked raceme of very small flowers. @ 2 

. Kalmii, of wet banks N.; smooth, with branching stems 5! - 12! high, 
obovate root-leaves, few and lanceolate or linear stem-leaves, a loose raceme 
of slender-pedicelled and small but handsome bright-blue flowers, and obovate 
pods. ® 

63. CAMPANULACEA, CAMPANULA FAMILY. 

Herbs with milky juice, alternate leaves, and scattered flowers, 

with regular 5-lobed (blue or white) corolla and 5 stamens borne 

on the summit of the calyx-tube which is adherent to the 2-5- 

celled many-seeded ovary and pod; style 1; stigmas as many as 

the cells of the ovary. Stamens separate in all our plants of the 

order, which by this and by the regular corolla (valvate in the bud) 

are distinguished from the preceding. 

1. SPECULARIA. Corolla nearly wheel-shaped. Stigmas 3. Pod linear or nar- 

row oblong, opening by a lateral valve or short cleft into each cell. Other~ 

wise as in the next. . 

2, CAMPANULA. Corolla bell-shaped, or of various shapes. Stigmas and cells 

of the short pod 3-5, each cell of the latter opening by a lateral valve or 

short cleft. 
8. PLATYCODON. Corolla very broadly open from a narrow base, balloon-shaped 

in the bud. Pod top-shaped, 5-celled, opening at the top into 3- 5-valves. 

1, SPECULARIA, VENUS’S LOOKING-GLASS. (Old Latin name 

of European species is Speculum Veneris.) Fi. allsummer. @ 

S. Spéculum, Garpen V., cult. from Eu. for ornament, is a low herb, 

with oblong leaves, pretty blue flowers terminating the spreading branches, and 

linear triangular pod: 
i F S & F—20 



210 HEATH FAMILY. 

S. perfcliata, a wild weedy plant in sterile or sandy ground, with simple 
stems 3'—20’ high, furnished throughout with round-heart-shaped clasping 
leaves, and small flowers in their axils, only the later ones expanding a small 
blue corolla ; pod oblong. 

2. CAMPANULA, BELLFLOWER or HAREBELL. (Diminutive of 
Italian or late Latin name for bell.) Fl.summer. (Lessons, p. 90, fig. 254.) 

* Wild species of the country, all ‘with 3 stigmas and 3-celled pod. 

C. Americana, Tart Witp B. Rich moist ground especially W., with 
stem 3° - 6° high, thin Jance-ovate taper-pointed serrate leaves, and long loose 
spike of flowers, the almost wheel-shaped light-blue corolla 1! broad, and long 
curved style @@ . 

C. aparinoides, Smart Mars B. Grassy wet places, with delicate 
weak stem 8/—20! high, and rough backward on the angles, bearing small lance- 
linear leaves and a few small flowers on diverging peduncles, the bell-shaped 
corolla 3/'— 4" long. 

C. rotundifolia, Common Harepety. On precipices and rocky banks 
N., with tufted spreading slender stems 5/-12' high, round or heart-shaped 
root-leaves, dying early, but narrow mostly linear stem-leaves (the specific name 
therefore unfortunate), and a few slender-peduncled flowers, the blue bell-shaped 
corolla 6-8" long. 2 

+ * European species of the gardens : flowers mostly blue, with white varieties, 
+ Stigmas and-cells of the pod 3: no appendages to calyx. 2 

C. Carpathica. Smooth, tufted, 6’-10/ high, with roundish or ovate 
petioled small leaves, slender 1-flowered peduncles, and open bell-shaped corolla - 
about 1’ long. 

C. rapunculoides. Weedy, spreading inveterately by the root, rather 
hairy, the erect leafy stems 1°-2° high, with lowest leaves heart-shaped and 
petioled, upper lance-ovate and sessile, nodding flowers in the axil of bracts 
forming a leafy raceme, and tubular-bell-shaped corolla 1! long. 

C. Trachelium. Roughish-hairy, 2°-3° high, with more coarsely toothed 
and broader leaves than the last, and rather larger bell-shaped corolla. 

C. persiceefolia. Smooth, with upright stems 1°-24° high, and bearing 
small lance-linear leaves, root-leaves broader, all beset with minute close teeth ; 
the flowers nearly sessile and erect, rather few in a sort of raceme, the open bell- 
shaped corolla 14! — 2/ long, sometimes double. 

+ + Stigmas and cells of the pod 5: calyx with reflexed leafy appendages. @ @ 

C. Médium, Canrersury Beis. Erect, branching, hairy, with coarse 
toothed leaves, and oblong-bell-shaped flowers 2/—3! long, often double. 

3. PLATYCODON, (A Greek-made name, means broad bellflower.) We 
P. grandiflorum. Cult. from Siberia; very smooth, pale or glaucous, 

rather low and spreading, with lance-ovate coarsely toothed leaves, terminal 
peduncle bearing a showy flower, the broadly expanded 5-lobed corolla fully 
2' broad, blue or white, sometimes double, in summer. 

64. ERICACEA, HEATH FAMILY. 

Very large family, chiefly of shrubs, difficult to define as a whole; 
the leaves are simple and mostly alternate; the flowers almost all 
regular, and with as many or twice as many stamens as there are 
petals or lobes of the corolla; their anthers 2-celled, each cell more 
commonly opening by a pore or hole at the end; ovary mostly 
with as many cells as there are lobes to the corolla; style only one, 
and seeds small. 

Epacris is a genus and the type of a family or sub-order of 
Meath-like shrubs, of Australia, some of them cult. in conservatories 



HEATH FAMILY. 211 

Epacrises and the like differ from Heaths in their stamens (often 
inserted on the tube of the corolla) having one-celled anthers. The 
Heath Family comprises the following subordinate families: — 

I. WHORTLEBERRY FAMILY, known by having the tube 
of the calyx adherent to the ovary, on which the monopetalous 
corolla and the stamens are therefore mounted. All are shrubs 
with sealy buds. Fruit a berry or berry-like. 

1. GAYLUSSACIA. Stamens 10: anthers with the cells opening by a chink at 
the blunt or tapering top. Ovary 10-celled with one ovule in each cell, form- 
ing a berry-like fruit containing 10 apparent seeds, or properly little, stones. 
Flowers in lateral racemes; branchlets and leaves beset with resinous or 
clammy dots or atoms. 

2. VACCINIUM. Stamens 10 or 8: anthérs tapering up into a tube with a hole 
at the top. Ovary with several or many ovules in each cell, forming a pulpy 
ee (rarely rather few-seeded) berry. 

8. CHIOGENES. Stamens 8: anthers with short cells minutely 2-pointed, and 
opening by a large chink down to the middle. Ovary 4-celled, in fruit a white 
many-seeded berry. 

II. HEATH FAMILY prorer; shrubs or small trees with 
calyx free from the ovary. 

§1. Hearuas: the corolla persisting dry and scarious long after the flowers open, 
enclosing the pod; the evergreen leaves needle-shaped or minute. Lobes of 
calyx and corolla 4: stamens 8. No scaly leaf-buds. 

4, ERICA. Corolla of various shapes, 4-toothed or 4-cleft, longer than the calyx. 
Pod loculicidal. Leaves needle-shaped or linear with margins revolute. 

5. CALLUNA. Corolla bell-shaped, 4-parted, much shorter and less conspicuous 
than the 4 colored and scarious-persistent sepals; below these 2 or 3 pairs of 
bracts, the inner ones scale-like. Pod septicidal. Leaves very short and 
small, opposite, crowded, and imbricated. 

§2. Corolla deciduous (not remaining dry after flowering). 
 Monopetalous (or in No. 16 with two of the petals nearly separate). 

~ Fruit berry-like, containing 5-10 seeds or very small stones: calyx dry underneath. 

6. ARCTOSTAPHYLOS. ‘Corolla urn-shaped, 5-toothed, enclosing the 10 sta-~ 
ene their anthers opening at the top, and 2-awned on the back. Leaves 
alternate. 

+ + Fruit a dry and many-seeded pod, 

++ But enclosed in the calyx which becomes thick and fleshy, so that the fruit imitates 
a berry, but has a dry pod inside. 

7. GAULTHERIA. Corolla oblong or short-cylindrical, 6-toothed. Anthers 10, 
4-awned or 4-pointed at top, opening only there. Leaves alternate, broad, 
often spicy-aromatic, evergreen. 

++ 4+ Calyx dry and separate from the pod. 

a. Corolla salver-shaped, 5-lobed ; anthers opening lengthwise, not appendaged. 

8. EPIGHA. Sepals 5, thin and scale-like, ovate-lanceolate, style slender. Leaves 
evergreen, reticulated, roundish. 

Db. Corolla cylindrical, wrn-shaped, ovate, or globular, very rarely bell-shaped, the 
orifice 5-toothed ; anthers opening wholly a aoe at the top. All belonged to livided as foll 
ANDROMEDA of Li » NOW 

9. CASSANDRA. Calyx of 5 ovate and acute rigid sepals overlapping in the 
bud, and a pair of similar bractlets at its base. Corolla almost cylindrical. 
Anthers with tubular tips to the cells, and no awns on the back. Pod flattish 
from above, when ripe splitting into an outer layer of 5 valves and an 
inner cartilaginous one of 10 valves. Shrub, with leaves rather seurfy. 

10. LEUCOTHOE. Calyx of 5 almost separate sepals a little overlapping in the 
bud. Corolla ovate-oblong or almost cylindrical. Anthers without tubular 

tips. Pod flattish from above, 5-valved, loculicidal. “Shrubs. 
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11. ANDROMEDA. Calyx valvate in the early bud; no bractlets. Corolla various 

Pod globular or short-ovate, 5-valved, loculicidal. Shrubs. 

12. OXYDENDRUM. Calyx valvate in the bud; no bractlets. Corolla ovate. 

‘Anthers awnless. Pod conical or pyramidal, 5-valved, loculicidal. Tree. 

ce. Corolla usually large) open-bell-shaped, saucer-shaped, funnel-form, §c., 5-lobed 

or cleft: anthers short, without awns or other appendages, opening only by 

holes at the top : filaments lung and slender, as is also the style: pod septicidal : 

leaves entire. 
= No scaly buds: bracts green, firm, and persistent. 

18. KALMIA. Corolla broadly open, slightly 5-lobed, and with 10 pouches in 
which the 10 anthers are lodged until extricated by insects, when the bent 
elastic filaments fly up and discharge the pollen. Pod globular. Leaves 
evergreen. Flowers in umbels or corymb-like clusters. 

= = Flowers in umbel-like clusters rhs large scaly terminal buds, their thin scale- 

like bracts or bud-scales fulling as the blussums are developed. Calya often 
minute or obsolete. 

14. RHODODENDRON. Corolla bell-shaped, funnel-form, or various. Stamens 

10, often curved to the lower side. Leaves evergreen, or rarely deciduous. 
Pod mostly oblong. 

15. AZALEA. Stamens 5, or rarely more, and leaves deciduous: otherwise nearly 
as in Rhododendron. And the characters run together, so that Azaleas would 
hardly be kept distinct, except that they are so familiar in cultivation. 

16. RHODORA. Like Azalea, but the corolla strongly irregular, the upper part 
8-lobed, the lower of 2 almost or quite separate petals; and stamens 10. 

« * Polypetalous or nearly so: the (white) corolla of 5 equal petals, 

+ Widely spreading, oval or obovate : leaves evergreen: flowers in a terminal umbel. 

17. LEIOPHYLLUM. Stamens 10: anthers opening lengthwise. Pod 2~38-celled. 
Leaves small, smooth both sides, glossy, mostly opposite. 

18. LEDUM. Stamens 5-10: anthers opening by holes at top. Pod 5-celled. 
Leaves alternate, thinnish, rusty-woolly underneath. Flowers from scaly 
terminal buds, as in Azalea. 

+ + Petals less spreading: leaves deciduous: flowers in hoary racemes. 

19. CLETHRA. Sepals and obovate-oblong petals 5. Stamens 10: anthers arrow- 
shaped and reflexed in the bud, the hole at the top of each cell then at the 
bottom. Style 8-cleft at the apex. Pod 8-valved, 3-celled, enclosed in the 
calyx. Leaves alternate, serrate, feather-veined, deciduous. 

Ill. PYROLA FAMILY ; evergreen herbs or nearly so, with 
calyx free from the ovary, corolla of separate petals, anthers turned 
outwards in the bud, soon inverted, when the holes by which they 
open are at top. Seeds innumerable, with a loose cellular coat. 
20. PYROLA. Flowers in a raceme on a scape which bears rounded leaves ‘at 

base. Petals roundish, more or less concave. Stamens 10, with awl-shaped 
filaments. Style long. Valves of pod cobwebby on the edges. 

21. MONESES. Flower solitary, with orbicular widely spreading (sometimes only 
4) age conspicuously 2-horned anthers, large 5-rayed stigma on a straight 
tyle, and pod as in the next genus: otherwise like Pyrola. 

22. C AP A. Flowers several in a corymb or umbel, with orbicular widely- 
spreading petals, 2-horned anthers on filaments enlarged and hairy in the 
middle. Very short top-shaped style covered by a broad orbicular stigma, 
and valves of pod smooth on the edges. Stems Testy below: leaves -narrow, 
smooth and glossy. 

IV. INDIAN PIPE FAMILY ; herbs destitute of green foli- 
age, parasitic on roots of other plants; commonly represented by 
one common genus, viz. 

23. MONOTROPA. Calyx or 2 or more deciduous bract-like scales. Corolla of 
4or 5 erect spatulate or lal pee ed petals, resembling the scales of the 
stem. Stamens 8 or 10: anthers mney shened, opening across the top, 
style stout: stigma depressed. Pod 4-6-celled, seeds innumerable, minute, 
resembling fine sawdust. : 

” 
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1. GAYLUSSACIA, HUCKLEBERRY or AMERICAN WHORTLE- 
BERRY. (Named for the French chemist Gay-Lussac.) Flowers white 
tinged with reddish, in late spring : the edible fruit ripe late in summer, that 
of the first species largely gathered for the market. 

G. resindsa, Common or Brack H. Low or rocky ground, common ex- 
cept S. W., 1°-3° high, clammy-resinous when young, with rigid branches, 
oval leaves, short one-sided racemes in clusters, rather cylindrical corolla, and 
black fruit without a bloom. 

G. frondosa, Bruz-Tancie or Dancizeserry. Low grounds from New 
England S., with diverging slender branches, pale leaves white beneath, slen- 
der racemes and pedicels, short corolla, and sweet blue-black fruit with a bloom. 

G. dumosa, Dwarr H. Sandy soil near the coast, rather hairy or bristly, 
with thickish rather shining oblong leaves, long racemes, leaf-like oval bracts 
to the pedicels, bell-shaped corolla, and insipid black fruit. 

2. VACCINIUM, CRANBERRY, BLUEBERRY, &. (Ancient Latin 
name, of obscure meaning.) Berry edible. (Lessons, p. 96, fig. 274.) 

§1. Seip tere a ar New England commonly called HucKLEBERRIES, 
with leaves deciduous at least in the Northern States ; flowers in Spring in 
clusters from scaly buds separate from and rather eurlier than the leaves ; 
corolla oblong or short cylindrical, 5-toothed, enclosing the 10 anthers, berries 
ripe in summer, sweet, blue or black with a bloom, each of the 5 many-seeded 
cells divided into two. ; ; 

V. Pennsylvanicum, Dwarr Earty Buuzserry. Dry or barely 
moist grounds N, and E.: 6-15! high, with green angular branches, mostly 
lance-oblong leaves bristly-serrulate and smooth and shining both sides, the 
sweet berries earliest to ripen. 
V. Canadénse, Canapa B. Low grounds only N., is taller, 1°-2° high, 

the broader entire leaves and branchlets downy. 
V. vacillans, Low Patz B. Dry woodlands, less northern; 1°-3° high, 

with yellowish branches, smooth and pale or glaucous leaves obovate or oval 
and entire, and berries ripening later than the first. 
V. tenéllum, Soutuern B. Low grounds from Virginia S. ; 1°-8° high, 

with greenish branches rather pubescent, obovate-oblong or oblanceolate leaves 
scarcely serrulate and often pubescent, }/ - 1! One 
V. corymbosum, Common Swamp B. N.& S. in wet or low grounds : 

3°— 10° high, with oval or oblong leaves, either smooth or downy, pale or green, 
and sweetish berries ripening in late summer ; in one downy-leaved variety pure 
black without a bloom. 

§ 2. Evercreen BLUEBERRIES of the South, in low pine barrens, procumbent 
or only 1° - 2° high, with 5-toothed corolla and 10 stamens. 

V. myrsinites, with stems 6/- 20’ high, lanceolate or lance-obovate leaves 
}/ -1/ long’and mostly pale beneath, and black or blue berries. oh, 
V. crassifolium, with procumbent slender stems, thick and shining oval 

or oblong leaves }! or less in Tenet their margins revolute, globular-bell-shaped 
corolla, and black berries. 

§ 3. Farkieperry and Deerserry ; erect shrubs with single axillary or 

racemed flowers on slender pedicels, in early summer, open-bell-shaped 

corolla, 10 stamens, anthers with very slender tubes and 2 uwns on the back, 

and insipid berries ripening late, each of their 5 cells divided into two, and 
maturing few seeds. 

V.arboreum, Farxuezerry. Open waods from Virg. and §. Ill. S.: 
8°— 15° high, evergreen far S., with oval glossy leaves, anthers included in the 

5:toothed white corolla, and black mealy berries. 
V. stamineum, Devresrry or Squaw-Huckieperry. Dry woods, 

N. & S.: 2°-38° high, rather downy, with dull'and pale ovate or oval leaves, 

anthers much longer than the greenish or whitish 5-cleft corolla, and large 

greenish berries. 
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§ 4. CRANBERRY ; creeping or trailing very slender hardly woody plants, with 
small evergreen leaves whitish beneath, single flowers in summer, borne on 
slender erect pedicels, pale rose corolla deeply parted into 4 narrow reflexed 
divisions, 8 anthers with very long tubes but no awns on the back, and acid 
red berry 4-celled, ripe in autumn. 

V. Oxyeéccus, Smatu C. Cold peat-bogs N. & E.: a delicate little plant, 
flowering at the end of the stems, the ovate acute leaves (only 4/ long) with 
strongly revolute margins, berry only half as large as in the next, often speckled 
with white, seldom gathered for market. : 

V. macroecarpon, Larce or American C. Bogs from Virginia N.; 
with stems 1° to 3° long, growing on so that the flowers become lateral, ob- 
long obtuse leaves sometimes 4'long, and with less revolute margins, and 
berries 3/ or more long ; largely cultivated for the market E. 

3. CHIOGENES. (Greek-made name, alluding to the snow-white berries.) 

_C. hispidula, Crezrine Snowzerry. Cool peat-bogs and low mossy 
woods N.; with nearly herbaceous slender creeping stems, very small ovate 
pou evergreen leaves, their lower surface and the branchlets beset with rusty 
ristles, minute axillary flowers in late spring, and white berries ripe in summer : 

these and the foliage have the flavor of Aromatic Wintergreen. 

4. ERICA, HEATH. (Ancient Greek name.) All belong to the Old 
World. The Heaths of the conservatories, blooming in winter, belong to 
various species from Cape of Good Hope. Of the European species one bears 
the winter well at the North, and is planted, viz. 

E. carnea, (in the form called E. nerBaAcea), of the Alps; a low under- 
shrub, with linear blunt leaves whorled in fours, and rosy or bright flesh-colored 
flowers, with narrow corolla rather longer than calyx, in early spring. 

5. CALLUNA, HEATHER, LING. (Name from Greek, to sweep, brooms 
being made from its twigs in Europe.) 

C. vulgaris, Common H. of North Europe, seldom planted, very sparingly 
found wild in E. New England and Nova Scotia, &c.: fl. summer. 

6. ARCTOSTAPHYLOS, BEARBERRY (the name in Greek). 
A. Uva-Ursi, Common B.; trailing over rocks and bare hills N., forming 

mats, with thick smooth and entire obovate or spatulate evergreen leaves, and 
small sealy-bracted nearly white flowers in a short raceme, in early spring, fol? 
lowed by the red austere berries. Leaves used in medicine, astringent and 
somewhat mucilaginous. 

® 

7. GAULTHERIA, AROMATIC WINTERGREEN, &c. (Named 
for Dr. Gaulthier or Gaultier of Quebec, over 130 years ago.) 

G. procimbens, Crezrinc W., Boxsperry, CHECKERBERRY, &c.; 
common in evergreen and low woods, spreading by long and slender mostly 
subterranean runners, sending up stems 3!—5/ high, bearing at summit a few 
obovate or oval leaves and in summer one or two nodding white flowers in the 
axils, the edible red “ berries ”’ lasting over winter : these and the foliage famil- 
iar for their spicy flavor, yielding the oil of wintergreen 

G. Sh4llon, in the shade of evergreen woods of Oregon, &c., and sparingly 
planted, a shrub spreading over the ground, with glossy ovate slightly heart- 
shaped leaves about 3! long, and flowers in racemes. 

8. EPIGAIA. (Name in Greek means on the ground, from the growth.) 
E. repens, Trartinc Arsotus, Grounp Laurzt, or, in New England, 

Mayriower. Sandy or some rocky woods, chiefly E., under pines, &c. ; pros- 
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trate, with rusty-bristly shoots, somewhat heart-shaped leaves slender-petioled, 
and small clusters of rose-colored or almost white spicy-fragrant flowers in early 
spring. 

9. CASSANDRA, LEATHER-LEAF. (A mythological name.) 
C. calyculata. Wet bogs N. and mostly E.; low much branched shrub. 

with small and nearly evergreen dull oblong leaves sprinkled with some fine 
scurf or scaly atoms, and small white flowers in the axils of the upper leaves 
forming one-sided leafy racemes, in early spring. 

10. LEUCOTHO#. (Mythological name.) Flowers white, in naked 
scaly-bracted racemes or spikes, which are formed in summer and open the 
next year. 

§ 1. Evergreens on moist banks of streams, with very smooth and glossy finely 
and ee serrate leaves ; the rather catkin-like dense racemes sessile in 
their axils ; bractlets at the base of the short pedicels ; flowers in spring, 
exhaling the scent of Chestnut-blossoms. 

L. Catesbéei, abounds from Virginia S. along and near the mountains, 
with long recurving branches, ovate-lanceolate and very taper-pointed leaves on 
conspicuous petioles, and narrowish sepals. 
L. axillaris, belongs to the low country S., flowers very early, has broader 

less pointed leaves on very short petioles, and broad-ovate sepals. 

§ 2. Deciduous-leaved, with one-sided looser racemes at the ends of the branches, 
flowering in late spring or summer after the membranaceous leaves are 

_ developed ; bractlets close tothe calyx, acute. 

LL. racemosa. Low grounds E. & S.; erect, 4°-8° high, with oblong 
acute serrulate leaves a little downy beneath, long and upright racemes, and 
-4-awned anthers. 

ll. ANDROMEDA. (Mythological name.) Flowers white, rarely tinged 
with rose, mostly in spring. 

§ 1. Flowers in naked one-sided racemes crowded at the end of the branches, formed 
in summer and opening early the next spring : leaves evergreen. 

A. floribunda. Along the Alleghanies §. and planted for ornament; 
8° 10° high, very leafy, the lance-oblong acute leaves serrulate with very fine 
bristly teeth, abundance of handsome flowers, the ovate-urnshaped corolla 
strongly 5-angled ; anthers 2-awned low on the back. 

§ 2. Flowers in umbel-like clusters: leaves evergreen : stamens 2-awned. 

A. polifolia. Cold wet bogs N.; 6’—18' high, smooth and glaucous ; 
with lanceolate entire revolute leaves white beneath, flowers in a simple termi- 
nal umbel, the corolla almost globular. 
A. nitida. Low pine-barrens from North Carolina S.; 2°-6° high, veryh 

smooth, with 3-angled branchlets, ovate or oblong and entire glossy leaves,’ 

abundant honey-scented flowers in numerous axillary clusters, and ovate- 
cylindrical corolla. 

§ 3. Flowers in umbel-like clusters on wood of the previous year, in late spring or 
early summer : leaves mostly deciduous, but often thickish or coriaceous : pods 
5-angled by a prominent rib or ridge at the tines of opening. 

% Flowers 4! or more long, nodding, smooth, clustered mostly on legfless shoots : 
stamens 2-awned. “Smooth ornamental shrubs, 2°-4° high. 

A. speciosa. Low barrens S., barely hardy N. in cultivation; with oval 

or oblong blunt and serrate leaves, often mealy-whitened ; corolla open bell- 

shaped. 
. Mariana, Sraccer-svsn (the foliage said to poison lambs and calves). 

Low grounds E. & S8.; with glossy oval or oblong entire veiny leaves, and 

leaf-like lanceolate sepals half the length of the almost cylindrical corolla. 
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* * Flowers very small, with globular and scurfy-pubescent corolla, Rusty pu- 
bescent or scurfy shrubs, 4° - 10° high. 

A. ferruginea. Low sandy grounds §. with thick and rigid mostly ever- 
green rusty obovate leaves, the margins revolute. 

A. ligustrina. Low grounds E. & S.; with thin and green obovate-oblong 
leaves, and panicled clusters of small flowers. 

12. OXYDENDRUM, SORREL-TREE, SOUR-WOOD. (Both the 
Greek-made and English names refer to the sour-tasted leaves.) One species. 

O. arboreum. Rich woods, Penn. to Ohio and S.; tree 15°-40° high, 
smooth, with oblong-lanceolate pointed serrulate leaves (resembling those of the 
Peach), on slender petioles, and white flowers in long one-sided racemes clus- 
tered in a loose panicle at the end of the branches of the season, in early 
summer. 

13. KALMIA, AMERICAN or MOUNTAIN LAUREL. (Named for 
Peter Kalm, pupil of Linnzus, who travelled in this country before the 
middle of the last century.) Ornamental shrubs, scarcely found W. : foliage 
thought to poison cattle. Fl. spring and early summer. 

K. latifolia, Larcz Mountain-L., also CaLico-Busu, Spoon-woop, &c., 
in Middle States. Common N. in damp grounds and along the mountains S., 
where it forms very dense thickets, 4°-10° or even 20° high, with mostly 
alternate lance-ovate leaves bright green both sides; the large and showy 
clusters of rose-color or white or crimson-spotted flowers terminal and clammy, 
in early summer. 

K. angustifolia, Narrow-teavep or Sager L., Lamxixy. Low or 
dry grounds; 2°-3° high, with narrow-oblong short-petioled leaves opposite or 
in threes and pale beneath, and corymbs of smaller crimson-purple flowers lat- 
eral (in late spring), their pedicels recurved in fruit. 
K. glaica, Pate L. Cold bogs N.; 1°~2° high, with 2-edged branches, 

opposite sessile oblong or linear leaves white beneath and with revolute margins, 
the corymbs of lilac-purple flowers terminal, in spring. 

14. RHODODENDRON, ROSE-BAY. (The name in Greek means 
Rose-tree.) Very ornamental shrubs or small trees. Calyx in our species 
small or minute. 

* Leaves thick and evergreen, smooth: branches sit and erect: flowers in early 
summer from very large terminal buds: corolla broadly bell-shaped. 

R. maximum, Great R. or Witp Lavrez. Mountain-sides, abundant 
through the Alleghanies, and N. sparingly to Maine and Canada; 6°- 20° 
high, with lance-oblong leaves (4/— 10! long) narrowish below, clammy pedi? 
cels, and pale rose or nearly white corolla (1/ broad) greenish in the throat, on 
the ead side more or less spotted with yellow or reddish: fl. midsummer. 

R. Catawbiénse, Catawza R. High Alleghanies from Virginia S., and 
planted ; 3°- 6° high, with oval or oblong leaves rounded at both ends and 
pale beneath (3/—5! long), usually rusty pedicels, and large purple corolla: 
fl. early summer. This, hybridized with other less hardy species, especially 
with the next, and with the tender R. arboréum of the Himalayas (cult. in 
eet | gives rise to most of the various Rhododendrons of ornamental 
grounds. 

R. Ponticum, from Pontus, &c., hardy when planted N. only as a low 
shrub, has obovate-lanceolate leaves tapering to the base, and a very open bell- 
shaped purple corolla, in late spring. 

* * Leaves evergreen, but thinnish ; branches slender and spreading or drooping: 
flowers in early summer. 

R. punctatum, Dotrep R. Along the mountains E. from N. Carolina 
§., and sparingly planted ; 4°-6° high, with oblong or lance-oblong leaves 
acute at both ends, 2’— 4! long, and sprinkled, like the branchlets and outside 
i! the rather small short funnel-shaped rose-colored corolla, with rusty dots or 
atoms. 
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* * * Leaves tardily deciduous, thickish : aes borne on the naked shoots in earliest spring: corolla almost whee -shuped, bright rose-purple. 
R. Datricum, cult. from Siberia; a low shrub, with small oblong leaves (1'~2! long) sprinkled with minute dots, becoming rusty beneath. 

15. AGALEA. (Name in Greek means arid; not applicable to these orna- mental shrubs, which grow in low, wet, or shady grounds. ) 

§ 1. Cuinese Azaxeas, with thickish almost or quite evergreen leaves, rather leafy calyx, short-tubed corolla approuchiny to bell-shaped, and often 10 
stamens, — therefore in strictness rather Rhododendrons : 

A. Indica, cult. from China and Japan, &c., is however the AZALEA of 
florists, flowermg in late winter and early spring in conservatories, with red, 
purple, pink, white or variegated showy flowers, green rather shining leaves, 
and shoots beset with appressed awl-shaped rusty bristles. 

§ 2. True AzALEAS or Farse Honrysuckxes, with deciduous leaves, slen- 
der cylindrical tube to the corolla, the chiefly 5 stamens and the style long 
and protruded : hurdy ornamental shrubs. , 

* Flowers developed later than the leaves, in summer, very fragrant. 
A. viscésa, CLammy A. Swamps E. & §.; 4°-10° high, with bristly 

branchlets, oblong-obovate mostly smooth leaves commonly pale or whitish 
beneath, often glossy above, and white or rosy-tinged very clammy flowers. 

* * Flowers developed with or rather befure the thin and veiny mostly pubescent 
leaves, in late spring, slightly fragrant. 

A. nudiflora, Porrix A. or Pinxter-rLower. Swamps, chiefly E. & S. ; 
3° — 6° high, with oblong or obovate leaves ; branchlets and narrow tube of the 
rose or pink-red corolla rather glandular-pubescent, and calyx very small. 
A. calendulacea, Frame-cotorep A. In and near the Alleghanies, 

especially S., and cult. in hybrid forms; has yellow or flame-colored corolla and 
targer calyx-lobes than the preceding. 

. Péntica, planted from the Old World, a native of the Caucasus; has 
larger (2' or more broad) golden or orange-yellow flowers, terminating naked 
branches, the tube clammy-downy. 

16. RHODORA. (Name made from the Greek word for Rose, from the 
color of the flowers and general likeness to Rhododendron.) 

R. Canadénsis. Cold wet grounds, from Penn. N. & E.: low shrub, with 
handsome rose-pink flowers in spring, somewhat earlier than the pale rather 
hairy leaves. 

17. LEIOPHYLLUM, SAND-MYRTLE. (Name from the Greek, 
meaning smooth leaf 
L. buxifélium. In sand, from New Jersey 8.; evergreen shrub a few 

inches high, much branened, with oval or oblong Myrtle-like leaves (from 4’ to 
near }/ long), and umbels of small white flowers in late spring. 

18. LEDUM, LABRADOR TEA. (An old Greek name.) Fi. early 
summer. 
L. latifolium, Common or Broap-teavep L. ‘Low and damp or wet 

grounds from Penn. N.; 2°-5° high, with oblong leaves, usually 5 stamens, 
and oblong pods. 

19. CLETHRA,- WHITE ALDER. (Old Greck name of Alder, from 
some resemblance in the foliage.) Fl. in summer. 
C. alnifolia, the only common species, in low grounds, 3°- 10° high, with 

wedge-obovate sharply serrate straight-veined leaves, and upright panicled 
racemes of fragrant small flowers. 
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20. PYROLA, WINTERGREEN, SHIN-LEAF. (Old name, diminu. 
tive of Pyrus, the Pear-tree, the application not obvious.) Flowers mostly 
greenish-white, in summer.) 

* Flowers nodding, the petals partly expanding, the hanging style more or less 
curved, tipped with a narrow stigma, and stamens ascending. 

P. rotundifolia. Damp or sandy woods ; has thick and shining round 
leaves on short petioles, many-flowered raceme, and blunt anthers: a variety in 
bogs has rose-purple flowers. 

P. elliptica. Rich woods N.; has thinnish and dull upright leaves on 
rather long and margined petioles ; the greenish-white flowers nearly as in the 
preceding. : 

P. chlorantha. Open woods N.; smaller, the scape only 5'-6/ high, with 
a few greenish-white flowers, thick but dull roundish leaves only 1’ long, and 
anthers short-horned. 

* * Flowers all turned to one side, rather spreading than nodding, the petals con- 
niving, stamens and style straight, stigma large and S-rayed. 

P. secinda. Rich woods N. & E.: slender, 3-6’ high, with thin ovate 
leaves and dense spike-like raceme. 

21. MONESES, ONE-FLOWERED WINTERGREEN. (Name, from 
the Greek, refers to the solitary flower.) Flowering in early summer. 

M. uniflora. Cold woods N. E.: with roundish and serrate veiny leaves 
about 3! long, scape 2'!~4' high, and rather large white or rose-colored flower. 

22. CHIMAPHILA, PIPSISSEWA or PRINCES-PINE. (Name 
from Greek, means lover of winter, i.e. Wintergreen) Plants of dry woods, 
branched at base, 3'- 10! high, with fragrant wax-like mostly flesh-colored 
flowers, in early summer. 

C. umbellata, Common P. Leaves wedge-lanceolate, sharply serrate, not 
spotted ; flowers 4-7, with violet-colored anthers. 

C. maculata, Srotrep P. Lower, 3/-6’ high, with ovate-lanceolate 
remotely toothed leaves blotched with white, and 1 —5 flowers. 

23. MONOTROPA, INDIAN PIPE. (Name from the Greek, refers to 
the flower or summit of the stem turned over to one side or hanging: in 
fruit it straightens.) FJ. summer. 

M. uniflora, Common Inpian Pree or Corpsu-piant ; in rich woods ; 
smooth, waxy-white all over, 3’— 6’ high, with one rather large nodding flower 
of 5 petals and 10 stamens. 

M. Hypopitys, Pine-sap or Fatse Beecu-prors; in Oak and Pine 
woods ; rather downy, tawny or reddish, fragrant, 4!- 12! high, with several 
smallish flowers in a scaly raceme, having 4 petals and 8 stamens, or the upper- 

* most 5 petals and 10 stamens. 

65. AQUIFOLIACEA, HOLLY FAMILY. 
Trees or shrubs, with alternate simple leaves, small mostly po- 

lygamous or dicecious axillary flowers, having divisions of the free 
calyx, petals (these almost or quite distinct), stamens (alternate 
with petals), and cells of the ovary of the same number (4-6 or 
even 9, and fruit berry-like, containing 4-6 single-seeded little 
stones. Solitary ovule hanging from the top of each cell. Sessile 
stigmas 4— 6, or united into one. Flowers white. 

NemorAntHEs CaNnapensis, sometimes called Mountain Hot- 
LY, shrub with slender petals and large dull red berries, in cold 
woods or bogs N., is the only representative besides the species of 
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1. ILEX, HOLLY. (Ancient Latin name, which however belonged rath 
to an Oak than to Holly.) Fi. early summer: fruit HS pace 
§ 1. Tron Howty, with thick and rigid evergreen leaves, red berries, and parts 

of the flowers in fours, rarely he in fives or sixes. ; o 
I. Aquifolium, Evrorean Houty, is occasionally planted, not quite 

hardy N.; tree with more glossy and spiny leaves, and brighter red berries than 
I. opaca, American H. Low grounds from E. New England §.; tree 
ea high, smooth, with gray bark, oval leaves wavy-margined and spiny- 

thed. 

I. Dahoon, Danoon H. Shrub or small tree, of low pine-barrens from 
Eastern Virginia S., a little downy, with obovate or oblong-linear short-petioled 
leaves sparingly toothed above the middle; or, var. myRTIFOLIA, with narrower 
leaves barely 1/ long and mostly entire. : 

I. Cassine, Yavron H. Shrub on the sandy coast S., with oblong or 
lance-ovate crenate leaves only 1’ long, and flowers in sessile clusters. Leaves 
used for Yaupon tea. 

§ 2. Privnos, &c., shrubs with deciduous mostly thin leaves, and red berries. 
* Parts of the flower 4, 5, rarely 6: nutlets striate on the back. 

I. decidua. Wet grounds S. & W.; with wedge-oblong or lance-obovate 
obtusely serrate leaves downy on the midrib beneath, when old glossy above, 
and with acute calyx-lobes. 

I. ambigua. Wet grounds S.; with the thin oval or oblong pointed 
leaves smooth or smoothish and sharply serrate, and obtuse ciliate calyx-lobes. 

I. mdllis. Shady grounds along the Alleghanies from Penn. S.; like the 
last, but soft-downy, and fertile peduncles very short. 

* * Parts of the bi 6 (or etimes 5-9) in the fertile, 4—6 in the sterile 
flowers : nutlets of the berry smooth and even. 

I. verticillata, Common Winrersperry or Brack ALDER. Common 
in low grounds ; with obovate or wedge-lanceolate serrate leaves (14! - 2’ long) 
acute or pointed at both ends, the lower surface often downy, very short-pedun- 
cled flowers mostly clustered, and very bright scarlet-red berries ripening late in 
autumn. ‘There is nothing whorled in the leaves or flowers, so that the name 
is rather misleading. . 

I. levigata, SmoorH W. Wet grounds along the coast of New England 
to Virginia ; has smoother and narrower minutely serrate leaves glossy above, 
long-peduncled sterile flowers, and larger less bright berries ripening earlier. 

§ 3. InkBerry ; shrubs with thickish evergreen leaves glossy above, often blackish- 
dotted beneath, parts of the flower 6, or rarely 7-9, and with black 
astringent berries, their nutlets smooth and even. 

I. glabra, Common Inxzserry. Along sandy coast from Mass. S., 2°- 4° 
high; with wedge-oblong few-toothed near the apex, flowers several on the 
sterile, solitary on the fertile peduncles. . . 

I. coriacea. Wet soil from Carolina S.; 4°-8° high, with larger obovate- 
oblong or oval leaves entire or with scattered sharp teeth. 

66. EBENACEA, EBONY FAMILY. 

Trees, with hard wood, no milky juice, alternate entire leaves, 

from 2 to 4 times as many stamens as there are lobes to the corolla, 

several-celled ovary, with a single ovule hanging in each cell, and 

berry with large hard-coated seeds. Represented only by 

1. DIOSPYROS, PERSIMMON, DATE-PLUM. (Ancient Greek 
name.) Flowers polygamous or dicecious, the fertile ones single in axils of 

leaves, the sterile smaller and often clustered. Calyx and corolla each 4-6- 

lobed. Stamens about 16 in the sterile, 8 imperfect ones in the fertile flowers, 
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70. PLUMBAGINACEA, LEADWORT FAMILY. 

Known by the flowers with parts five throughout, viz. 5-lobed 
plaited calyx, 5 stamens opposite as many petals or lobes of the 
corolla and almost separate from them, 5 styles or 5 stigmas, and 
the free ovary l-celled, containing a single ovule hanging on a 
slender stalk which rises from its base; the fruit a small utricle. 

§ 1. Low hardy herbs, with leaves all from the root, and flowers on scapes, having 
a furnel-shaped scartous calyx, nearly or quite sepurate petals tapering at base, 
and 5 almost or quite separate styles. 

1. ARMERIA. Tufted plants with evergreen very narrow and entire leaves, 
simple scapes bearing a head of rose-colored flowers, and styles plumose- 
hairy towards the base. 

2. STATICE. Broadish-leaved herbs, with scapes branching into a panicle, 
bearing 3-bracted flowers or clusters: styles smooth. 

§ 2. Plants of warm regions, with branching mostly woody stems bearing alternate 
entire leaves, and bracted spikes of hand: lowers, having a tubular calyx 
and corolla, una one style bearing 5 stigmas. 

8. PLUMBAGO. Calyx 5-toothed at the apex, glandular along the 5 ribs or 
angles. Corolla salver-form, with long tube. 

1, ARMERIA, THRIFT. (Old Celtic name latinized.) Fl. summer. 2 
A. vulgaris (also called A. Marftima), Common TurtFt, wild on shores 

of Europe, &c., cult. in gardens for edgings, &c., with short spreading leaves 
and scape 3! - 6! high. 

2. STATICE. (Ancient Greek, meaning astringent, the roots used as such 
in popular medicine.) A few species of the Old World are cult. in choice 
gardens, but not commonly. 2/ 

S. Limonium, Sza-Lavenper or Marsu-Rosemary. Along the coast 
in salt-marshes: with oblong or spatulate thick and pale leaves on slender 
petioles, scapes 1° - 2° high, bearing lavender-colored flowers all summer. 

3. PLUMBAGO, LEADWORT (which the Latin name denotes). The 
following are cult. in conservatories, or turned out to flower all summer. 

P. Capénsis, Care L., with somewhat climbing angled stems, oblong 
spatulate leaves, and large pale or lead-blue corolla, the tube 14! long. 

P. coccinea, Rep-rLowerep L., of the East Indies, is more tender, with 
deep red flowers. 4 
Pp. Zeylanica, Wuitr-rtowerep L., of the East Indies, with smaller 

white flowers. 

71. PRIMULACEA:, PRIMROSE FAMILY. 

Herbs with regular perfect flowers, the stamens borne on the 
corolla, and as many as its divisions and opposite them, one style 
and stigma, and many or sometimes few ovules on a free central pla- 
centa of the one-celled ovary, in fruit a pod. 

§ 1. With leaves all from the root and simple, the flowers on a scape, 

* From a fibrous-rooted crown or root-stock. 

1. PRIMULA. Calyx 5-toothed or 5-cleft, often angled. Corolla salver-shaped 
or rar with 5 spreading lobes; the stamens included in its tube. 
Pod opening by valves or teeth at the top. Flowers in an umbel, which is 
sessile in one species, but usually raised on a scape. 

2. DODECATHEON. Calyx 5-parted, reflexed. Corolla 6-parted; the divisions 
lanceolate, strongly reflexed. Stamens conniving in a long slender cone, the 
linear anthers very much longer than the short partly monadelphous fila- 
meuts. Pod splitting into 5 valves. Flowers in an umbel. 
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* « From a depressed or biscuit-shaped fleshy corm. 

3. CYCLAMEN. Flower resembling that of Dodecatheon, but only one on a 
scape or stalk. Anthers sessile, pointed. 

§ 2. With leafy stems, the leaves simple and chiefly entire, 

* Inone whorl at the summit of the slender stem: parts of the flower 7. 

4. TRIENTALIS. Calyx and corolla wheel-shaped, of mostly 7 divisions united 
aid at base, those of the former linear-lanceolate, of the latter oblong, of 
both pointed. Filaments united in a ring at base: anthers oblong, curving 
when old. Flowers white. 

* * Jn pairs or whorls along the stems: parts of the flower mostly 5. 

5. LYSIMACHIA. Corolla yellow, wheel-shaped, 5-parted (or rarely of 5, 6, or 
even 7 nearly or quite separate narrow petals). Filaments beardless, often 
moreaiphons at base. Pod splitting into valves. 

6. ANAGALLIS. Corolla red, blue, or white, wheel-shaped, the 5 divisions broad. 
Filaments bearded. Pod (a pyxis) open by a transverse division, the top 
falling off as a lid, many-seeded. 

* « & Alternate leaves along the branching stems : base of calyx and ovary coherent. 

7. SAMOLUS. Calyx 5-cleft. Corolla bell-shaped, 5-cleft, with a little bod 
like a sterile filament in the clefts. Stamens included. Pod many-seeded, 
splitting into 5 valves. Flowers small, white, in racemes. 

§ 3. With hollow inflated leafy stems ; the leaves whorled or scattered, the lower ones 
pinnately parted: parts of the flower 5. 

8 HOTTONIA. Calyx 5-parted. Corolla short salver-shaped: stamens included. 
Pod opening by 5 clefts down the side, many-seeded. Flowers small, in 
whorls along the upper part of the stem and branches. 

1. PRIMULA, PRIMROSE, COWSLIP, &c. (Name from primus, 
spring, from the flowering-time of true Primrose.) 2f Two small species 
are scarce along our northern borders (see Manual) : the following are the 
common ones cult. for ornament. 

* Tender house-plant, with inflated conical calyx, and round-heart-shaped 7 - 9- 
lobed leaves. 

P. Sinénsis, Cuixess Primrose, a downy plant, with often proliferous 
umbels of large and showy flowers, purple, rose, or white, sometimes double, 
in one variety cut-fringed. 

* * Hardy or nearly so, from Eu , with large tubular or oblong-bell-shaped angled 
calyx, and wrinkled-veiny oblong or spatulate leaves tapering into short wing- 
margined petioles: flowers naturally yellow, in spring. 

P. grandiflora (or acavxis), Truz Primrose, has leaves somewhat 
hairy beneath, and the large flowers rising on slender pedicels from their axils, 
the proper scapes not developed ; corolla flat, sulphur-yellow. : 
P. ameinalia (or vbris), ENerisu Cowsxip ; somewhat pubescent with - 

minute pale down, scapes bearing the umbels above the leaves, much smaller 
flowers of deeper color, and the limb of corolla rather concave or cup-like, the 
throat commonly orange. The sorts of PoLyanTuus are cultivated varieties, 
with flowers enlarged, of various colors, or partycolored, often more or less 
double. 

* * % Scarcely hardy N., with bell-shaped calyx much shorter than the funnel- 
shaped corolla, and smooth and thick obovate leaves, mostly covered with 
some fine mealiness. 

P. Auricula, Avricuta, of Southern Europe ; low, with sessile leaves, 
and scape bearing a few fragrant flowers, these pale yellow, with varieties white, 
purple, or of various hues, sometimes full double. 

2. DODECATHEON. (Fanciful name, from Greek for twelve gods.) 2 

D. Meadia, called SHootine-Srar at the West, or sometimes AMERICAN 
Cows ir: in rich open woods from Penn. S. and especially W., and cult. for 
ornament; smooth, with a cluster of oblong or spatulate leaves around the base 
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70. PLUMBAGINACEA, LEADWORT FAMILY. 

Known by the flowers with parts five throughout, viz. 5-lobed 
plaited calyx, 5 stamens opposite as many petals or lobes of the 
corolla and almost separate from them, 5 styles or 5 stigmas, and 
the free ovary 1-celled, containing a single ovule hanging on a 
slender stalk which rises from its base; the fruit a small utricle. 

§ 1. Low hardy herbs, with leaves all from the root, and flowers on scapes, having 
a, Fuledlsbepel scarious calyx, nearly or quite sepurate petals tapering at base, 
and 5 almost or quite separate styles. 

1. ARMERIA. Tufted plants with evergreen very narrow and entire leaves, 
simple scapes bearing a head of rose-colored flowers, and styles plumose- 
hairy towards the base. 

2. STATICE. Broadish-leaved herbs, with scapes branching into a panicle, 
bearing 3-bracted flowers or clusters: styles smooth. 

§ 2. Plants of warm regions, with branching mostly woody stems bearing alternate 
entire leaves, and bracted spikes of hand: lowers, having a tubular calyx 
and corolla, una one style bearing 5 stigmas. 

8. PLUMBAGO. Calyx 5-toothed at the apex, glandular along the 5 ribs or 
angles. Corolla salver-form, with long tube. 

1, ARMERIA, THRIFT. (Old Celtic name latinized.) Fl. summer. 2 
A. vulgaris (also called A. Marftima), Common Turtrt, wild on shores 

of Europe, &c., cult. in gardens for edgings, &c., with short spreading leaves 
and scape 3! - 6! high. 

2. STATICH. (Ancient Greek, meaning astringent, the roots used as such 
in popular medicine.) A few species or the Old World are cult. in choice 
gardens, but not commonly. 2/ 

S. Limonium, Sza-Lavenper or Marsn-Rosemary. Along the coast 
in salt-marshes: with clone or spatulate thick and pale leaves on slender 
petioles, scapes 1° - 2° high, bearing lavender-colored flowers all summer. 

3. PLUMBAGO, LEADWORT (which the Latin name denotes). The 
following are cult. in conservatories, or turned out to flower all summer. 

P. Capénsis, Care L., with somewhat climbing angled stems, oblong 
spatulate leaves, and large pale or lead-blue corolla, the tube 1}/ long. 

P. coccinea, Rep-rLowerep L., of the East Indies, is more tender, with 
deep red flowers. 

P. Zeylanica, Wuitz-rLowerep L., of the East Indies, with smaller’ 
white flowers. 

71. PRIMULACEAs, PRIMROSE FAMILY. 

Herbs with regular perfect flowers, the stamens borne on the 
corolla, and as many as its divisions and opposite them, one style 
and stigma, and many or sometimes few ovules on a free central pla- 
centa of the one-celled ovary, in fruit a pod. 

§ 1. With leaves all from the root and simple, the flowers on a scape, 

« From a fibrous-rooted crown or root-stock. 
1 PRIMULA. Calyx 5-toothed or 5-cleft, often angled. Corolla salver-shaped 

or funnel-shaped with 5 spreading lobes; the stamens included in its tube. 
Pod opening by valves or teeth at the top. Flowers in an umbel, which is 
sessile in one species, but usually raised on a scape. 

2. DODECATHEON. Calyx 5-parted, reflexed. Corolla 5-parted; the divisions 
lanceolate, strongly reflexed. Stamens conniving in a long slender cone, the 
linear anthers very much jeneey than the short partly monadelphous fila- 
meuts. Pod splitting into 5 valves. Flowers in an umbel. 
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* * From a depressed or biscuit-shaped fleshy corm. 
8. CYCLAMEN. Flower resembling that of Dodecatheon, but only one on a scape or stalk. Anthers sessile, pointed. 

§ 2. With leafy stems, the leaves simple and chiefly entire, 
* Inone whorl at the summit of the slender stem: parts of the flower 7. 

4. TRIENTALIS. Calyx and corolla wheel-shaped, of mostly 7 divisions united only at base, those of the former linear-lanceolate, of the latter oblong, of both pointed. Filaments united in a ring at base: anthers oblong, curving when old. Flowers white. 
* * Jn pairs or whorls along the stems: parts of the Slower mostly 5. 

5. LYSIMACHIA. Corolla yellow, wheel-shaped, 5-parted (or rarely of 5, 6, or 
even 7 nearly or ss ee narrow petals). Filaments beardless, often 
monadelphous at base od splitting into valves. 

6. ANAGALLIS. Corolla red, blue, or white, wheel-shaped, the 5 divisions broad. Filaments bearded. Pod (a Pyxis) open by a transverse division, the top 
falling off’ as a lid, many-seeded. 

« * * Alternate leaves along the branching stems : base of calyx and ovary coherent. 
7. SAMOLUS. Calyx 5-cleft. Corolla bell-shaped, 5-cleft, with a little bod 

like a sterile filament in the clefts. Stamens included. Pod many-seeded, 
splitting into 5 valves. Flowers small, white, in racemes. 

§ 3. With hollow inflated leafy stems ; the leaves whorled or scaitered, the lower ones 
pinnately parted: parts of the flower 5. 

8 HOTTONIA. Calyx 5-parted. Corolla short salver-shaped: stamens included. 
Pod opening by 5 clefts down the side, many-seeded. Flowers small, in 
whorls along the upper part of the stem and branches. 

1. PRIMULA, PRIMROSE, COWSLIP, &. (Name from primus, 
spring, from the flowering-time of true Primrose.) 2f Two small species 
are scarce along our northern borders (see Manual): the following are the 
common ones cult. for ornament. 

* Tender house-plant, with inflated conical calyx, and round-heart-shaped 7 - 9- 
lobed leaves. 

P. Sinénsis, Cuixzsz Primrose, a downy plant, with often proliferous 
umbels of large and showy flowers, purple, rose, or white, sometimes double, 
in one variety cut-fringed. 

* * Hardy or nearly so, from Eu , with large tubular or g-bell-shap 9 
calyx, and wrinkled-veiny oblong or spatulate leaves tapering into short wing- 
margined petioles: flowers naturally yellow, in spring. 

P. grandiflora (or acadxis), Tru Primrose, has leaves somewhat 
hairy beneath, and the large flowers rising on slender pedicels from their axils, 
the proper scapes not developed ; corolla flat, sulphur-yellow. ; 

P. ofticindlis (or vzris), Engrish Cows.ir ; somewhat pubescent with 
minute pale down, scapes bearing the umbels above the leaves, much smaller 
flowers of deeper color, and the limb of corolla rather concave or cup-like, the 
throat commonly orange. The sorts of PoryanTuus are cultivated varieties, 
with flowers enlarged, of various colors, or partycolored, often more or less 
double. 

* * & Scarcely hardy N., with bell-shaped calyx much shorter than the funnel- 
shaped corolla, and smooth and thick obovate leaves, mostly covered with 
some fine meatiness. 

P. Auricula, Auricuxa, of Southern Europe; low, with sessile leaves, 
and scape bearing a few fragrant flowers, these pale yellow, with varieties white, 
purple, or of various hues, sometimes full double. 

bi bell-sh d led 

2. DODECATHEON. (Fanciful name, from Greek for twelve gods.) 2 
D. Medaddia, called SHoorine-Srar at the West, or sometimes AMERICAN 

Cowstre : in rich open woods from Penn. S. and especially W., and cult. for 
ornament; smooth, with a cluster of oblong or spatulate leaves around the base 

a 
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of a simple scape, 6’ - 2° high, which has an umbel of several or many hand- 
some rose-purple or often white flowers nodding on the slender pedicels, becom- 
ing erect in fruit: fl. late spring. 

38. CYCLAMEN. (Classical name for the wild plant of Europe called 
SowsreaD.) Cult. in this country as house-plants for winter-flowering. 
Flowers rose-colored, pink, or white, nodding on the apex of the stalk, the 
reflexed lobes turned upwards. 2 

C. Européeum, Common C. Corm 1!- 2! in diameter, sending up heart- 
shaped thick sometimes angled leaves, often marked with white above and 
crimson-purple or violet beneath, on slender petioles, and flowers with open 
throat and oval or oblong divisions, the flower-stalks coiled up after flowering 
so as to bring the pod to the ground to ripen. 

C. Pérsicum, Persian C., is more tender, with longer and lanceolate 
divisions and less open throat to the corolla, the flower-stalks not coiling after 
blossoming. 

4. TRIENTALIS, CHICKWEED-WINTERGREEN. (From Latin 
for the third part of a foot, the usual height of the European species.) 2/ 

T. Americana, American C. or Star-FLOwER. In open low woods, 
especially N.: a pretty plant, the stem bearing a few scales below, and at top 
a whorl of long-lanceolate leaves tapering to both ends, also 2 or 3 slender- 
stalked delicate flowers with taper-pointed petals, in spring. 

5. LYSIMACHIA, LOOSESTRIFE (which the name means in Greek). 
Fl. summer. 2 

§ 1. Wild species of the country, in low or wet grounds : corolla yellow. 

L. thyrsiflora. Wet swamps N.: smooth, with simple stem leafless at 
base, above with lanceolate sessile leaves, in the axils of one or two of them 
a short-peduncled oblong spike or cluster of small flowers, having slender fila- 
ments and lance-linear mostly separate purplish-dotted petals, and as many little 
teeth between them. 

L. stricta. Common N. & S.: smooth, very leafy, branching, with mostly 
opposite lanceolate sessile dark-dotted leaves tapering to each end, flowers on 
slender pedicels in a terminal long raceme leafy at base, unequal filaments mo- 
nadelphous, and lance-oblong lobes of corolla blackish-streaked. 

L. quadrifolia. Sandy moist ground : rather hairy, with ovate-lanceolate 
sessile leaves 4 (or 3-6) in a whorl, slender peduncles in the axils of the upper 
ones, and ovate-oblong lobes of corolla dark-streaked. . 

L. ciliata. Low thickets; with erect stems 2°-3° high, opposite dotless 
leaves lance-ovate with rounded or heart-shaped ciliate base and on fringed 
petioles, flowers nodding on slender peduncles from the upper axils, light yellow 
corolla not streaked nor dotted, the lobes round-ovate and wavy-margined or 
denticulate, little longer than the sepals. 

L. radicans, from Virginia S. W., resembles the foregoing, but stems or 
branches reclined and rootin.s, and leaves and flowers smaller by half. 

L. lanceolata, commonest W. & S., is similar, but with oblong or linear 
leaves mostly narrowed into short and margined petioles. 

L. longifolia, from Western New York W., has similar but deeper yellow 
flowers, and sessile linear blunt stem-leaves of thicker texture. 

§ 2. European species in cultivated grounds, §c. 

L. vulgaris, Comson L. of Europe: a rather stout downy plant, 2°- 3° 
high, with oblong or lance-ovate leaves 3°or 4 in a whorl, flowers in panicles, 
and monadelphous filaments. - 

L. nummularia, Monerwort : trailing and creeping in damp garden- 
grounds, or running wild sometimes; smooth, with opposite small round 
leaves, ie solitary flowers in their axils on short peduncles. (Lessons, p. 73, 
fig. 199. 
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6. ANAGALLIS, PIMPERNEL. (Old Greek ing deli 
Low herbs of the Old World, dow cuel gine pace aa) 
A. arvénsis, Common P. or Poor-Man’s Wearuer-crass, the small 

(red, purple, or white) flowers said to close at the approach of rain; in gardens 
and running wild in sandy fields; spreading on the ground, with pale ovate 
leaves shorter than the peduncles, and rounded petals frinced wi i 
glandular teeth. @ P J ee eee 

A. certlea, Buus P., of the gardens, a tender mostly 1 fc 
preceding, with larger blue flower ® Serene Oke 

7. SAMOLUS, WATER-PIMPERNEL, BROOKWEED. (Old name, 
of unknown meaning.) Fl. latesummer. @ 2 

_ 8. Valerandi, var. Americanus. Along rills and wet places ; spread- 
ing, 6’ - 10’ high, with obovate leaves, and very small flowers on slender pedi- 
cels, which bear a bractlet at the middle, but no bract at base. 

8. HOTTONIA, WATER VIOLET or FEATHERFOIL. (Named 
for a Prof. Hotton of Holland.) F). summer. 

H. inflata. A singular plant in pools and ditches, smooth, with stems and 
pee ae inflated except at the joints, bearing finely cut pectinate leaves ; 
owers white. 

72. LENTIBULACEA, BLADDERWORT FAMILY. 

Aquatic or marsh herbs, with the ovary and pod as in Primrose 
Family, but with irregular bilabiate flowers bearing a spur or sac 
underneath, and only 2 stamens: — represented by the two follow- 
ing genera. 

1. UTRICULARIA. Calyx parted into 2 nearly entire lips. Corolla deeply 2- 
lipped, the lower lip bearing above a prominent palate closing the throat, and 
below a large spur. Anthers 2, converging in the throat of corolla. Stigma 
2-lipped. Leaves finely cut, mostly into threads or fibres, many bearing 
little air-bladders; some are leafless. 

2. PINGUICULA. Upper lip of calyx 2-cleft, lower 2-cleft. Lips of corolla 
distinctly lobed, de hairy or spotted palate smaller, so that the throat is 
Open. therwise as in Utricularia. Leaves all in a tuft at base of the 
1-flowered scapes, broad and entire, soft and tender. 

1. UTRICULARIA, BLADDERWORT. (Urriculus, » little bladder.) 
Fl. allsummer. The following are the commonest species. 

* Floating, branching, bladder-bearing : corolla violet-purple. 

U. purpurea. Only E. & S., with 2-4 flowers on the peduncle, and a 
rather short spur appressed to the 3-lobed lower lip of corolla. 

% % Floating, branching, bladder-bearing : corolla yellow. 

U. inflata. Only E. & S.: swimming free, the petioles of the whorl of 
leaves around base of the 5—-10-flowered scape inflated into oblong bladders, 
besides little bladders on the thread-like divisions of the leaves. 
U. vulgaris, Larcz B. Common in still or slow water ; the stems 1°-3° 

long and very bladder-bearing on the thread-like many-parted leaves ; flowers 

5-10 in raceme, large, with spur rather shorter than lower lip. 

U. intermédia. Chiefly N. in shallow water, with stems 3/- 6! long, 

bearing rather rigid leaves with linear-awl-shaped divisions, and no bladders, 

these Belay on separate leafless branches, the slender raceme few-flowered ; 

spur nearly equalling the very broad lower lip. _ ‘ 

U. gibba. Chiefly Middle States: small, with short branches bearing 

sparse thread-like leaves and some bladders, 1 — 2-flowered peduncles only 1'-3 

high, and blunt conical spur shorter than lower lip. 

15 
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U. bifidra. Chiefly S.: stems 4!'- 6! long, bearing rootlet-like leaves and 
many bladders, 1 —3-flowered peduncles 2/- 4! high, and awl-shaped spur as 
long as lower lip. 

* * * Simple and erect naked scape-like stem rooting in wet soil, with minute and 
i ae grass-like leaves seldom seen: commonly no bladders : flowers 
yellow. 

U. subulata, from N. Jersey S. in wet sand; very slender, 3/—- 5! high, 
with several very small slender-pedicelled flowers. 

U. corntta. In bogs N. &8.; 6'- 15! high, bearing 2-4 large flowers 
crowded together on short pedicels, or S. with 4-12 more scattered and smaller 
flowers. 

2. PINGUICULA, BUTTERWORT. (Name from Latin, pinguis, fat. 
Both names from the fatty or greasy-looking leaves, which in ours are more 
or less clammy-pubescent. 

* Corolla violet-purple ; the upper lip 2-lobed, lower 3-lobed. 

P. vulgaris, is scarce on wet rocks along our northern borders ; scape 2° 
high ; upper lip of corolla short; spur straightish and slender : fl. summer. 

. pumila, in moist sand from Georgia 8. & W., has rather large flower 
on scape 2! - 6! high, with blunt sac-like spur: fl. spring. 

P. elatior, borders of ponds from N. Carolina 8., has scapes near.1° high, 
and large corolla (1! wide) with blunt spur: fl. summer. 

* * Corolla yellow, more bell-shaped, less distinctly 2-lipped, the 5 lobes often cleft. 
P. lutea. Wet pine barrens S.; whole plant yellowish, with nodding 

flower (1/ or more wide) on scape 6'-12! high, in spring. 

73. BIGNONIACEZ, BIGNONIA FAMILY. 

Woody plants, or a few herbs, with more or less bilabiate flowers, 
diandrous or didynamous stamens (often with rudiments of the 
wanting ones), 2-lipped stigma, free variously 1—4-celled ovary, 
and fruit, usually a pod, containing many large mostly flat and 
winged seeds, filled with the large embryo: no albumen. 

I. BIGNONIA FAMILY proper ; almost all woody plants, 
with opposite leaves, 1—2-celled pods, and flat winged seeds. (Les- 
sons, p. 126, fig. 415, 416.) . 

§ 1. Climbers, with compound leaves and 4 fertile stamens in two pairs. 
* Barely woody or herbaceous: ovary and pod one-celled with 2 parietal placenta. 

J. ECCREMOCARPUS. Calyx 5-cleft, short. Corolla tubular, with 5 short and 
round recurved lobes. Pod short. Seeds winged all round. 

* * Woody-stemmed : ovary and pod 2-celled, but the placent: parietal : valves of pod 
Salling away from the partition : seeds wk a broad thin wing. 

2 BIGNONIA. Calyx nearly truncate. Corolla tubular bell-shaped, 5-lobed. 
ay Haifened parallel with the valves and partition. Climbing by leaf- 
endrils. 

8. TECOMA. Calyx 5-toothed. Corolla funnel-shaped, tubular, or bell-shaped 
5-lobed. Pod’ flattish or flattened contrary to the partition, the edges of 
which ope from the middle of the valves. Leaves in ours odd-pinnate. 
The hardy species climb by rootlets. 

§ 2. Trees, with simple leaves and 2 or rarely 4 fertile stamens. 
4. CATALPA. ess ke deeply a pee. Corolla inflated bell-shaped, the 5-lobed 

border more or less 2-lipped and wavy. Pod very long and slender, hanging; the partition contrary to the valves. Narrow wings of the seed lacerate- 
fringed. (For corolla and stamens, see Lessons, p. 92, fig. 265.) 
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II. SESAMUM FAMILY, &c.; herbs, with simple leaves, 
some of the upper ones alternate, and 4-celled ovary and fruit 
(but the stigma of only 2 lips or lobes), containing flat but thick- 
coated wingless seeds. 

5. SESAMUM. Calyx 5-parted, short. Corolla tubular bell-shaped, 5-lobed; 
2 lobes of the upper lip shorter than the others. Stamens 4. plete 
oblong obtusely 4-sided pod, 2-valved. Flowers solitary in the axils of the 
leaves, almost sessile. 

6. MARTYNIA. Calyx 5-toothed, often cleft down one side. Flowers large, in’ 
terminal corymb or raceme. . 

1. ECCREMOCARPUS. (Name, from the Greek, means hanging fruit.) 

E. scaber, or CatAmreris scazer, from Chili, cult. in gardens and con- 
servatories ; tender, climbs by branched tendrils at the end of the twice pinnate 
leaves ; leaflets roughish or smoothish, thin, ovate or heart-shaped; flowers in 
loose drooping racemes; corolla inflated-clubshaped and gibbous, orange-red, 
about 1! long. 

2. BIGNONIA. (Named for the French Abbé Bignon.) Our only true 
native Brenontia is 

B. capreolata. Climbing trees from S. Virg. to Ill. and S.; smooth, 
the leaves evergreen at the south, with a short petiole and often what seems 
like a pair of stipules in the axil, a single pair of lance-oblong leaflets heart- 
shaped at base, and a branched tendril between them; flowers sevéral in the 
axils, the corolla 2! long, orange-red outside, yellow within, in spring. 

3. TECOMA, TRUMPET-FLOWER. (Mexican name abridged.) 
Formerly under Bicnow1a, which name the species still bear in cultivation. 
Fl. late summer. 

T. radicans, Witp T. or Trumpet-Cresrer. Wild from Penn. and 
Ill. S., planted farther N.; climbing freely by rootlets; leaves of 5-11 ovate or 
lance-ovate taper-pointed and toothed leaflets ; flowers corymbed ; orange-yellow 
and scarlet corolla funnel-shaped. 

T, grandiflora, Grear-rLowrrep T. Cult. from Japan and China, 
not quite hardy N., climbing little, with narrower leaflets, and 5-cleft calyx 
nearly equalling the tube of the corolla, which is bell-shaped, 3’ long and 
broad, much wider than in the foregoing. 

T, Capénsis, Care T. of conservatories, has smaller and rounder leaflets, 
naked-peduncled cluster of flowers, long-tubular and curving orange-colored 

corolla 2/ long, and stamens protruded. 
T, jasminoides. A fine greenhouse species, from Australia, twining, 

very smooth, with lance-ovate entire bright green leaflets, and white corolla 

pink-purple in the throat. 

4. CATALPA, or INDIAN BEAN. (Aboriginal name; the popular 
name alludes to the shape of the pods.) 

C. bignonioides, Common Cararra. Tree wild S. W., and widely 
planted; with large heart-shaped pointed leaves downy beneath, open panicles 

(in summer) of white flowers (1! long) variegated and dotted within with some 

yellow and purple, and pods 1° long. — 

C. Kempferi, of Japan, beginning to be planted, has smooth leaves, 

many of them 3-lobed or angled, and flowers one half smaller. 

5. SESAMUM, SESAME. (The Greek name, from the Arabic.) @ 

S. Indicum, from India and Egypt, somewhat cult. or running wild in 

waste places far S.; rather pubescent, with oblong or lanceolate leaves, the 

lower often 3-lobed or parted, pale rose or white corolla 1’ long, and sweet 

oily seeds, used in the Kast for food, oil, &c. 
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6. MARTYNIA, UNICORN-PLANT. (Named by Linneus for Prof. 
Martyn.) Clammy-pubescent and heavy-scented rank herbs, with long- 
yienolee rounded and obliquely heart-shaped wavy-margined leaves, and large 
owers, in summer. @ : 

M. proboscidea, Common U. Wild S. W., and cult. in gardens; 
coarse, with nearly entire leaves, large corolla whitish with some purple and 
yellow spots, and long-beaked fruit. 
M. fragrans, Sweet-scentep U. Cult. from Mexico; less coarse and 

clammy, with somewhat 3-lobed or sinuate-toothed leaves, and showy violet- 
purple vanilla-scented flowers. 

74. GESNERIACEA, GESNERIA FAMILY. 

Tropical plants, with 2-lipped or somewhat irregular corollas, 
didyhamous stamens, a one-celled ovary with two parietal many- 
seeded placenta, — therefore botanically like the next family ; but 
with green herbage, and not parasitic, and the common cultivated 
species have the tube of the calyx coherent at least with the base 
ot the ovary. Many, and some very showy, plants of this order 
are in choice conservatories ; the commonest are the following. 

Gloxinia speciosa. An almost stemless herb, with ovate and crenately 
toothed leaves and 1-flowered scape-like peduncles ; the deflexed corolla 2! long, 
ventricose, between bell-shaped and funnel-form, gibbous, with a short and 
spreading somewhat unequal 5-lobed border, violet with a deeper-colored throat, 
in one variety white. 2/ 
Gesnéria zebrina. Stem tall, leafy; leaves petioled, cordate, velvety, 

purple-mottled ; a terminal raceme of showy flowers nodding on erect pedicels ; 
corolla tubular-ventricose, with a small 5-lobed and somewhat 2-lipped border, 
glandular, scarlet, with the under side and inside yellow and dark-spotted. — 
There are several other species. : 
Achiménes longiflora. Stem leafy ; flowers in the axils of oblong or 

ovate hairy leaves, which they exceed; tube of the obliquely salver-shaped 
corolla over an inch long, narrow, the very flat 5-lobed limb 2! or more broad, 
violet-colored above, — also a white variety. Propagates by scaly bulblets from 
the root. 2 

75. OROBANCHACEAS, BROOM-RAPE FAMILY. 

Low, root-parasitic perennials, destitute of green herbage, and 
with yellowish or brownish scales in place of leaves, the monopet- 
alous corolla more or less 2-lipped or irregular, 4 didynamous 
stamens, and one-celled ovary and pod with the 2 or 4 parietal pla- 
cent covered with innumerable small seeds. Ours occur in woods, 
and mostly parasitic on the roots of trees. 

1. EPIPHEGUS. Stems slender and bushy-branching, with small and scattered 
scales and two sorts of flowers, scattered in loose spikes or racemes, with 
minute bracts. Upper flowers conspicuous, but seldom ripening fruit, with 
tubular 4-toothed corolla, and long filaments and style; lower flowers small 
and short, seldom opening, but fertilized in the bud. 

2. CONOPHOLIS. Stems thick, covered with firm overlapping scales, each of 
the upper ones with a flower in its axil, forming a spike. Calyx 4- 6-toothed, 
and split down on the lower side. Corolla s ort, strongly 2-lipped; upper 
lip arched and notched; lower one spreading and 8-cleft. Stamens pro- 
truding. 

8. APHYLLON. Stems are chiefly slender 1-flowered scapes from uw scaly 
mostly subterranean base. Calyx 5-cleft. Corolla with a long curved 
tube, and a spreading slightly Pa or irregular 5-lobed border; the lobes 
all nearly alike. Stamens included in the tube. 
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1, EPIPHEGUS, BEECH-DROPS, CANCER-ROOT. (Name in 
Greek means on the Beech: the plant chiefly found parasitic on the roots of 
that tree.) One species, 

E. Virginiana. Common, about 1° high, with purplish flowers 4’ or more 
long, in late summer and autumn. 

2. CONOPHOLIS, SQUAW-ROOT, CANCER-ROOT. (The name 
is Greek for cone-scale, the plant having the aspect of a slender fir-cone when 
old.) One species. 
C. Americana. Not widely common, in oak woods, forming clusters 

among fallen leaves, 3/-6/ long, as thick as the thumb, yellowish: fi. early 
summer. 

3. APHYLLON, NAKED BROOM-RAPE or ONE-FLOWERED 
CANCER-ROOT. (Name in Greek means without leaves.) Fl. spring and 
early summer. 

- 

A. uniflorum. Open woods or thickets : slightly clammy-pubescent, with 
1-8 scapes (3/— 5! high) from a subterranean scaly base, and lance-awl-shaped 
calyx-lobes half the length of the violet-purplish corolla. 
A. fasciculatum, the other species, occurs only from Northern Michigan 

ie ; oe from a scaly base rising out of the ground, and short triangular 
calyx-lobes. 

76. SCROPHULARIACEA, FIGWORT FAMILY. 

Known on the whole by the 2-lipped or at least more or less 

irregular monopetalous corolla, 2 or 4 didynamous stamens, single 

style, entire or 2-lobed stigma, and 2-celled ovary and pod contain- 

ing several or many seeds on the placente in the axis; these with 

a small embryo in copious albumen. ‘But some are few-seeded, a 

few have the corolla almost regular, and one or two have 5 stamens, 

either complete or incomplete. A large family, chiefly herbs, some 

shrubby, and one species is a small tree. 

§ 1. Intermediate between this family and the Nighishade Family ; the flowers ter- 

minal or lateral, never really from the azils of the leaves or bracts; the 

corolla hardly if at all sensibly 2-lipped, sometimes almost regular, the lobes 

plaited in the bud: stigma enlarged, often 2-lipped. All garden exotics. 

% With 4 stamens only, included within the narrow throat of the salver-shaped corolla + 

leaves alternate and entire. 

1. BRUNFELSIA. Shrubs, with glossy oblong leaves. Corolla with 5 rounded 

and about equal lobes, two of them, however, a little more united. -Anthers 

all alike. Fruit fleshy. 4 

2. BROWALLIA. Herbs, mostly a little pubescent and clammy. Corolla with 

somewhat unequally slobed border, the lobes with a broad notch. Two of 

the anthers shorter and only 1-celled. Fruit a dry pod. 

% # With 4 anther-bearing stamens and a sterile filament : corolla with wide throat. 

8. SALPIGLOSSIS. Herbs, with cut-toothed or pinnatifid alternate leaves. 

Corofia funnel-farm, with very open throat, a little oblique or irregular, the 

lobes all with a deep notch at the end. Pod oblong. 

§ 2. Corolla imbricated and not plaited in the bud; the smaller li 8-parted ; the 

larger b-cleft, and the lobes again 2-cleft or deeply notched. Flowers terminal, 

panicled. 

4. SCHIZANTHUS. Calyx 5-parted, the divisions narrow. Corolla with tube 

shorter than the divisions, which appear as if cut up, the middle lobe of the 

smaller lip, towards which the stamens and style are inclined, more or less 

hooded or sac-like. Stamens with good anthers 2, the 2 or 3 others small and 

abortive. Stigma minute. Leaves alternate, pinnate, or pinnately cut. 
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§ 3. Corolla with lobes imbricated and not plaited in the bud, either 2-lipped or more 
or less irregular, the divisions or lobes at most 5. Peduncles frum the azil of 
leaves or bracts, no flower ever really terminating the main stem or branches. 

x Tree, with large and opposite Catalpa-like leaves. 

5. PAULOWNIA. Calyx very downy, deeply 5-cleft. Corolla decurved, with a 
cylindrical or funnel-form tube, and an clarged oblique border of 5 rounded 
lobes. Stamens 4, included. Pod turgid, thick, filled with very numerous 
winged seeds. 

* * Herbs, or a few becoming low shrubs. 

+ With 5 anther-bearing stamens and a wheel-shaped or barely concave corolla. 

6. VERBASCUM. Flowers in a lene terminal raceme or spike. Calyx 5-parted., 
Corolla with 5 broad and rounded only slightly unequal divisions. 1 the 
filaments or 8 of them woolly. Style expanding and flat at apex. Pod 
globular, many-seeded. Leaves alternate. 

+ + With only 2 or 4 anther-bearing stamens. 

++ Corolla wheel-shaped, or at least with wide spreading border mostly much longer 
than the short tube: flowers single in the axils of the leaves or collected in a 
raceme or spike. 

7. CELSIA. Like Verbascum, but with only 4 stamens, those of 2 sorts. 
8. ALONSOA. Calyx 5-parted. Corolla very unequal, turned upside down oy 

the twisting of the pedicel, so that the much larger lower lobe appears to be 
the upper and the two short upper lobes the lower. Stamens 4. Pod many- 
seeded. Lower leaves-opposite or in threes. 

9. VERONICA. Calyx 4-parted, rarely 8-5-parted. Corolla wheel-shaped, or 
sometimes saiver-shaped, with 4 or rarely 5 rounded lobes, one or two of 
them usually rather smaller. Stamens 2, with long slender filaments. Pod 
flat or flattish, 2- many-seeded. At least the lower leaves opposite or some- 
times whorled. 

a+ ++ Corolla saluen det, with almost regular 4-5-lobed border: flowers in a 
terminal spike. Here one species of No. 9 would be sought. 

10. BUCHNERA. Calyx tubular, 5-toothed. Corolla with a slender tube, and 
the border cleft into 5 roundish divisions. Anthers 4 in 2 pairs, one-celled. 
aiek a at the apex. Pod many-seeded. Leaves mainly opposite, 
roughish. 

++ ++ ++ Corolla either obviously 2-lipped, or funnel-form, tubular, or bell-shaped. 
= Corolla 2-parted nearly to the base, the 2 lips sac-shaped or the lower larger one 

slipper-shaped : stamens only 2 (or very rarely 3), and no rudiments of more. 

11. CALCEOLARIA. Calyx 4-parted. The two sac-shaped or slipper-shaped 
divisions of the corolla entire or nearly so. Pod many-seeded. Leaves 
chiefly opposite, and flowers in cymes or clusters. 

== Corolla almost 2-parted, the middle lobe of the lower lip folded together to form 
a flat pocket which encloses the 4 stamens and the style. * 

12. COLLINSIA. Calyx deeply 5-cleft. Corolla turned down ; its short tubo 
laterally flattened, strongly bulging on the upper side: upper lip 2-cleft and 
turned back; the lower one larger and -tebed, its middle and laterall 
flattened pocket-shaped lobe covered above by the two lateral ones. A little 
rudiment of the fifth stamen present. Pod globular, with few or several seeds. 
Flowers on pedicels single or mostly clustered in the axils of the upper oppo- 
site (rarely whorled) leaves, which are gradually reduced to bracts, forming 
an interrupted raceme. 

=== Corolla not 2-parted nor salver-shaped, but with a tube of some length in 
proportion to the 2-lipped or more or less irregular (rarely neurly regular) 
4-5-lobed border, ee 

a. With a spur or sac-like projection at the ‘base on the lower side, and a projecting 
palate to the lower lip, which commonly closes the throat or nearly so : stamens 
4, and no obvious rudiment. 

13. LINARIA. Calyx 5-parted. Corolla personate, and with a spur at base. 
(Lessons, p. 90, fig. 258.) Pod many-seeded, opening by a hole or chink 
which forms below the summit of each cell. 

14. ANTIRRHINUM. No spur, but a sac or gibbosity at the base of the personate 
corolla (Lessons, p. 90, fig. 257): otherwise like 13. 
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b. Neither spur nor sac at base of the corolla, nor a projecting palate in the throat, 
nor with the upper lip laterally compressed or “palded ee es and arched." 

1. Stamens with anthers 4, and no rudiment of the fifth: peduncles 1-flowered. 

15. MAURANDIA, including LOPHOSPERMUM. Herbs with alternate or partly 
opposite leaves, and solitary long-peduncled flowers in their axils, climbing 
ye their coiling leafstalks and flowerstalks. Calyx 5-parted, foliaceous. 

corolla open-mouthed, between bell-shaped and inflated-tubular, with 2 
laits or hairy lines running down the tube within, the border obscurely 2- 
ipped or oblique, but the 5 EEeeaie roundish lobes nearly similar, the upper 
ones outermost in the bud. Pod as in 14. 

16. DIGITALIS. Herbs with erect simple stem, alternate leaves, and a simple 
terminal raceme of hanging flowers. Calyx 5-parted, foliaceous, the upper 
sepal smallest. Corolla declining, with a tg more or less inflated tube and 
a short scarcely ogo border, distinctly or indistinctly lobed, the lower 
lobe or side longest, the lateral ones outermost in the bud. Pod 2-valved, 
many-seeded. 

17. GERARDIA. Herbs with branching stems, opposite or some alternate leaves, 
and above with single flowers in their axils or those of the bracts. Calyx 
5-toothed or 5-cleft. Corolla inflated bell-shaped or tubular-funnel form, 
with an oblique or rather unequal border, the 5 lobes somewhat equal, the 
lower and lateral ones outside in the bud. Two pairs of stamens of quite 
unequal length. (Lessons, p. 92, fig. 263.) Pod globular or ovate, pointed, 
2-valved, many-seeded. 

18. SEYMERIA. Herbs, like 17; but corolla with a short and broad bell-shaped 
tube, not longer than the 5 ovate or oblong nearly equal spreading lobes; and 
the stamens almost equal, their anthers blunt at base. 

19. MIMULUS. Herbs, with opposite leaves, and single flowers in the axils of the 

upper ones. Calyx prismatic, with 5 projecting angles, 5-toothed. Corolla 

tubular or funnel-form, 2-lipped, the upper lip of 2 rounded and recurved 

lobes, the lower of 3 jpende spreading lobes. Stamens included. Stigma 

of 2 flat lips. Pod 2-valved, many-seeded. 
20. TORENIA. Trailing herbs, with opposite leaves and axillary flowers. Calyx 

prismatic, with sharp angles, 2-lipped at summit, the lips 2-toothed and 

8-toothed. Corolla short-funnel-shaped or tubular with inflated throat, 

4lobed, the upper lobe (sometimes slightly notched) outermost in the bud. 

Filaments arched and their anthers brought together in pairs under the upper 

lobe, the longer pair almost equalling the upper lobe and bearing a s ort. 

naked branch or ape at base; the shorter pair simple and included. 

Stigma 2-lipped. Pod many-seeded. 

2. Stamens with good anthers only 2, a Fie of sterile ones or abortive filaments 

generally present also: flowers small: calyx 5-parted : corolla 2-lipped : leaves 

opposite, with single flowers in the aail of the upper ones: peduncles simple 

and bractless. 

21. ILYSANTHES, Spreading little herbs. Upper li of the short corolla erect 

and 2-lobed: the lower ie er, spréading, 3-cleft. Upper pair of stamens 

with good anthers, included in the tube of the corolla; lower pair borne in 

the throat and protruded, 2-forked, without anthers. Stigma 2-lipped. Pod 

many-seeded. : ; 

22. GRATIOLA. Low herbs. Upper lip of the corolla either entire or 2-cleft; 

lower 38-cleft. Stamens incited the upper pair with good anthers; the 

lower pair short with rudiment of anthers or a mere naked filament, or none 

at all. Stigma 2-lipped. Pod many-seeded. A pair of bracts at the base 

of the calyx. 

3. Stamens with anthers 4; the fifth stamen present as a barren filament or a scale; 

calyx 5-parted or of 5 th ee sepals: stigma simple : leaves chiefly oppo. 

site: flowers in the amils of the upper leaves, or when these are reduced t 

bracts forming a terminal panicle or raceme : peduncles few-flowered, or when 

one-flowered bearing apne of bractlets, from the axils of which flowers may: 

spring : pod many-seeded. 

28. SCROPHULARIA. Homely and rank erect herbs. Corolla small, with a 

globular or oval tube, and 2 shont border composed of 4 short erect lobes and 

one (the lower) spreading or yeflexed. Fertile stamens short and included ; 

the rudiment which answers to the fifth is a little scale at the summit of tha 

tube of the corolla. 
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24. CHELONE. Low upright smooth herbs, with flowers sessile in spikes or 
clusters in the axils of the upper leaves, and accompanied by closely imbri- 
cated concave roundish bracts and bractlets. Corolla short-tubular and 
inflated, concave underneath, with the 2 broad lips only slightly open; the 
upper arched, keeled in the middle, notched at the apex; the lower one 
woolly bearded in the throat and 3-lobed at the end. Filaments and anthers 
woolly: sterile filament shorter than the others. Seeds winged. 

25. PENTSTEMON. Herbs (or a few shrubby at base), with mostly upright 
stems branching only from the base, and panicled or almost racemed flowers. 
Corolla tubular, bell-shaped, funnel-form, &c., more or less en ae open- 
mouthed. Sterile filament conspicuous, usually about as long as the anther- 
bearing ones. Seeds wingless. 

26. RUSSELLIA. Rather shrubby spreading plants, or with pendulous angular 
branrhes; the flowers loosely panicled or racemed. Corolla tubular with 5 
short spreading lobes, the 2 upper a little more united. Sterile filament 
small and inconspicuous near the base of the corolla. Seeds wingless. 

c. Neither spur nor sac at base of the corolla, the narrow laterally compressed or 
infulded upper lip of which is helmet-shaped or arched, entire or minutely 
notched, and enclosing the 4 stamens ; no sterile filament. Often showy but 
uncultivable plants. 

27. CASTILLEIA. Herbs with simple stems, alternate leaves, some of the upper, 
with flowers chiefly sessile in their axils, colored like petals, and more gay 
than the corollas. Calyx tubular, flattened laterally, 2-4-cleft. Corolla 
tubular, with a long and narrow conduplicate erect are lip, and a very 
short 3-lobed lower lip. Cells of the anther unequal. Pod many-seeded. 

28. PEDICULARIS. Herbs with simple stems, chiefly pinnatifid leaves and 
ee flowers. Corolla tubular, with a strongly arched or flattened helmet- 
shaped upper lip, and the lower erect at base, 2-crested above and 38-lobed. 
Seeds several in each cell. 

29. MELAMPYRUM. Low herbs with branching stems, opposite leaves, and 
flowers in their axils, or the upper crowded in a bracted spike. Calyx bell- 
shaped, 4-cleft, the lobes taper-pointed. Corolla tubular, enlarging above, 
with the lower lip nearly equalling the narrow upper one and its biconvex 
palate appressed to it, 3-lobed at the summit. Cells of the anther minutely 
pointed at base. Pod oblique, with only 2 seeds in each cell. 

1. BRUNFELSIA. (Named for the old herbalist, Otto Brunféls.) Con. 
servatory shrubs, from Brazil, cult. under the name of Francfscna ; with 
showy flowers, blue or polet turning paler. 

B. latifolia, is very smooth, with oval or oblong leaves, and few flowers 
at the end of the branches 14/ across. 
B. Hopeana, with lance-oblong leaves 2! long, and flower only 1! wide. 

2. BROWALLIA. (Named for Dr. Browall, of Sweden, first a friend, 
later a bitter opponent of Linnzus.) ‘ 

B. demissa (named also B. eLAra when the plant and the man it was named 
for grew exalted), from S. America; cult. in the gardens, 1°-2° high, bushy- 
branched, with ovate leaves and handsome bright violet-blue flowers (1! or less 
across, at length as it were racemed) produced all summer. @) 

3. SALPIGLOSSIS. (Greek for trumpet-tonque, from the curved apex of 
the style with dilated stigma likened to the end of a trumpet. 

1. S.sinuata. Cult. from Chili as an ornamental annual or biennial, under 
various names and varieties according to the color of the large flowers, dark- 
purple, or straw-colored and mostly striped: fl. all summer. In appearance 
resembles a Petunia. 

4. SCHIZANTHUS. (Greek for cut flower, the corolla being as if cut 
into slips.) Cult. for ornament, from Chili: fl. summer. @ 

8. pinnatus, the common species, of several varieties ; slender, 1° — 2° high, 
pubescent with fine glandular hairs, with leaves once or twice pinnate or parted 
into narrow divisions, and numerous handsome flowers barely 1/ in diameter, 
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usually pink and white variegated with yellowish and some deeper le spots 
on the larger lobe. — There are one or two larger flowered but isa samnad 
species, 

5. PAULOWNIA. (Named for a Russian Princess.) Only one species. 
P. imperialis, of Japan, cult. for ornament, scarcely hardy far N.; the 

heart-shaped very ample leaves resembling those of Catalpa but much more 
ead flowers in large terminal panicle, in spring, the violet corolla 14/-2! 
ong. : 

6. VERBASCUM, MULLEIN. (Ancient Latin name.) Natives of the 
Old World, here weeds, often hybridizing: fl. summer. 2 

V. Thapsus, Common M. Fields: densely woolly, the tall simple stem 
winged from the bases of the oblong leaves, bearing a long dense spike of yellow 
(rarely white) flowers. 
V. Lychnitis, Waite M. Waste places, rather scarce: whitened with 

thin powdery woolliness, the stem not winged, ovate leaves greenish above, and 
spikes of yellow or rarely white flowers panicled. 
V. Blattaria, Morn M. Roadsides: green and smoothish, 2° ~ 3° high, 

slender, with ovate toothed or sometimes cut leaves, and loose raceme of yellow 
or else white and purplish-tinged flowers. 

7. CELSIA. (Named for O. Celsius, a Swedish Orientalist.) Fl. summer. 
C. Crética, cult. for ornament from the Mediterranean region: 2°-3° 

high, rather hairy, or the raceme clammy, with lower leaves pinnatifid, upper 
toothed and clasping at base, corolla orange-yellow with some purple (1/— 2 
across), lower pair of filaments naked, the upper pair short and woolly- 
bearded. @ 

8. ALONSOA. (Named for Alonzo Zanoni, a Spanish botanist.) Cult. as 
annuals, from South America: fl. all summer. 

A. inciszefolia (also called urticmro.ia) : smoothish, branching, 1°-2° 
high, with lance-ovate or oblong sharply cut-toothed leaves, and orange-scarlet 
corolla less than 1’ wide: several varieties. 

9. VERONICA, SPEEDWELL. (Name of doubtful derivation, perhaps 
referring to St. Veronica.) FI. summer. 

§ 1. Shrubby, tender, very leafy species, from New Zealand, with entire and 

glossy smooth and nearly sessile evergreen leaves, all opposite, dense many- 
flowered racemes from the axils, and acutish pods. 

V. speciosa, is smooth throughout, with obovate or oblong blunt or retuse 
thick leaves, and very dense spike-like racemes of violet-purple flowers. 
V. salicifdlia, has lanceolate acute leaves, and longer clammy-pubescent 

racemes of blue flowers. 
V. Lindleyana, has oblong-lanceolate pale leaves, and racemes of pale 

lilac flowers. 

§ 2. Herbs, growing wild, or those of the first subdivision cultivated in gardens. 

* Spikes or dense spike-like racemes terminating the erect stem or branches and 
often clustered. 2 

V. spicata, and sometimes V. panicurata, or hybrids between them, are 

cult. for ornament, from Eu.: 9’-2° high, with opposite lanceolate toothed 

leaves, lobes of mostly blue corolla much longer than the distinct tube, and pod 

notched at the end. 

V. Virginica, Curver’s xoor. Wild in rich woods from Vermont W. 
& S.; remarkable for the tube of the small whitish corolla longer than the 

acutish lobes and much longer than the calyx; simple stems 2° - 6° high, bear- 

ing whorls of lanceolate or lance-ovate pointed finely serrate leaves ; spikes 

dense and clustered. 8 & F—21 
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* %* Racemes in the axils of the opposite leaves ; stems creeping or procumbent at 
base, but above ascending: corolla, as in all the pike strictly wheel- 
shaped. 2 

+ Water SPEEDWELLS or BROOKLIME, in water or wet ground, smooth and 
with pale blue (sometimes darker striped) flowers on slender spreading pedicels. 

V. Anagallis. In water N. : leaves lance-ovate acute, sessile by a heart- 
shaped base, 2/—3' long; pod slightly notched, many-seeded. 

. Americana. In brooks, much more common; leaves mostly petioled, 
ovate or oblong, serrate ; flowers on more slender pedicels ; and pod more tur- 
gid than in the foregoing. 
V. scutellata. In bogs N.; slender, with linear slightly toothed sessile 

leaves, only 1 or 2 very slender zigzag racemes, few per ale flowers ; 
and very flat pod deeply notched at both ends, broader than long, few-seeded. 

+ + In dry ground, pubescent, with light blue flowers in spike-like racemes. 

V. officinalis, Common Speepwet. Spreading or creeping, low ; leaves 
wedge-oblong or obovate, serrate, short-petioled ; pedicels shorter than calyx , 
pod wedge-obcordate, several-seeded. 

# « * Raceme loose, terminating the leafy low stem or branches, or the small flowers 
in the axils of the gradually decreasing leaves. 

Vv. gexpylatelia. TuyMeE-LEAVED §. Creeping or spreading on the 
ground; with simple flowering stems ascending 2'-4', smooth ; leaves roundish, 
small, almost entire; corolla pale blue or whitish with darker stripes, longer 
than the calyx. 

V. peregrina, Neckweep or Pursiane-S. Common weed in damp 
waste or cult. ground; smooth, erect, branching, with lower leaves oval or 
oblong and toothed, the upper oblong-linear and entire, inconspicuous flowers 
almost sessile in their axils, whitish corolla shorter than the calyx, and many- 
seeded pod slightly notched. @ 

V. arvénsis, Corn S. Introduced into waste and cult. grounds E. ; 
hairy, 3/- 8! high, with lower leaves ovate and crenate, on petioles, the upper 
sessile lanceolate and entire, blue flowers short-peduncled, and pod obcordate. @) 

10. BUCHNERA, BLUE-HEARTS. (Named for one Buchner, an early 
German botanist. ) Flowers summer. pi 

B. Americana. Sandy or gravelly plains, from New York W.& S., 
rough-hairy, turning blackish in drying; with slender stem 1°-24° high, veiny 
leaves coarsely few-toothed, the lowest obovate, middle ones oblong, uppermost 
lance-linear, flowers scattered in the slender spike, and corolla deep purple. a 

ll. CALCEOLARIA. (From Latin calceolus, a shoe or slipper.) Tender 
South American herbs or shrubs, with curious and handsome flowers, cult. as 
house and bedding plants. The common cultivated species are now for the 
most part too much mixed and crossed for botanical analysis. 
C. integrifolia (also called Rucdsa and sALVIZFOLIA) is the commonest 

woody-stemmed species, with oblong leaves rugose in the manner of Garden 
Sage, and small yellow or orange flowers in crowded clusters. 

C. corymbosa, herbaceous, hairy or clammy-pubescent, with ovate crenate- 
toothed leaves nearly all at the root, and loose corymbs or cymes of yellow flow- 
ers, the purple-spotted mouth considerably open. 

C. crenatiflora, a fertile parent of many of the more showy herbaceous 
garden forms, with more leafy stems and larger flowers, their orifice rounder and 
smaller, the hanging lower lip or sac 1’ or more long, more obovate and flat, 
somewhat 3-lobed as it were towards the end, and variously spotted with purple, 
brown, or crimson. 

C. scabioszefolia is a delicate annual, with pinnately divided slightly 
hairy leaves, on petioles dilated and connate at base, and loose small pale yellow 
flowers with globular lower lip about 4! wide. : 
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12. COLLINSIA. (Named by Nuttall for the late Za ; 
Philadelphia.) Flowers handlaorioe, mostly 2-color i © a Collins of 

C. vérna. Wild from Western New York W.: slender, 6/— 20! high, with 
ovate or lance-ovate and toothed leaves, the upper clasping heart-shaped and 
slender-peduncled flowers in early spring, lower lip blue, upper white. ¢ 

C. bicolor, of California, and a handsome garden annual, is stouter, with 
crowded flowers as if whorled, pedicels shorter than calyx, lower lip of corolla 
violet, the upper pale or white, or in one variety both white. 

13. LINARIA, TOAD-FLAX. (Name from Linum, Flax, from resem- 
blance in the leaves of the commoner species.) FI. summer. 

* Leaus narrow, sessile, and entire: stems erect : flowers racemed. 

L. Canadénsis, Witp T. Gravelly and sandy ground, with scattered 
linear leaves on the slender flowering stems, or oblong and in pairs or threes on 
prostrate shoots, and very small blue flowers. @ @ 

L. vulgaris, Common T., Ramstep, Burrer-anp-Eces. A showy but 
troublesome European weed, of fields and roadsides, 19° - 3° high, with alternate 
crowded linear or lanceolate pale leaves, and a.dense raceme of yellow flowers 
(1 long) with paler tips. 
L. triornithéphora. Cult. from Europe: glaucous, 2°-3° high, with 

ovate-lanceolate leaves in whorls, and rather large slender-peduncled long-spurred 
flowers, violet and purple-striped. 2/ 

« * Leaves broad, often lobed : stems and branches trailing: flowers very small, 
yellow and purple mixed, on lony axillary peduncles : natives of Europe. 

L. Elatine. Nat. in gravelly or sandy soil: hairy, with ovate and halberd- 
ss ae short-petioled leaves, the lower ones opposite. @ 

. Cymbalaria. Cult. as a delicate little trailing ornamental plant: very 
smooth, pale, with rooting branches, and thickish almost kidney-shaped 3 —5- 
lobed leaves on long petioles. 2/ 

14. ANTIRRHINUM, SNAPDRAGON. (Name from the Greek, 
compares the flower with the snout or muzzle of an animal.) Nat. and cult. 
from Europe: fl. summer. 

§ 1. True Snappracon, with palate closing the mouth of the corolla, and erect 
or ascending stems, not climbing. 

A. majus, Larcx S. of the gardens; with stems 1°-3° high, oblong or 
lanceolate entire smooth leaves, and glandular-downy raceme of showy flowers, 
the crimson, purple, white, or variegated corolla over 1’ long. ‘ 

A. Orontium, Smart S. Weed in some old gardens and cult. grounds : 
low, slender, with linear leaves, and white or purplish axillary flowers ¥ 
long. @ 

§2. Mauranpis-Like S., with palate not so large, nor fully closing the mouth, 
and stems climbing by the coiling of their slender petioles and sometimes of 
the peduncles also. 

A. maurandioides, cult. from Texas and Mexico, as MaurAnp1a 
ANTIRRHINIFLORA ; smooth, with triangular-halberd-shaped leaves, or some of 

them heart-shaped, and showy flowers in their axils, the violet or purple corolla 

l!or more long. 2 

15. MAURANDIA. (Named for Prof. Maurandy.) Excluding the last 

receding species, which has the flower of Snapdragon, and including 

OPHOSPERMUM, which has wing-margined seeds. Mexican climbers, with 

triangular and heart-shaped or halberd-shaped and obscurely lobed leaves, 

tender, cult. for omament: fl. all summer. 

§ 1. Corolla naked inside, rather obviously 2-lipped. 

M. Barclayana. Stems and leaves smooth ; calyx glandular-hairy, clam- 

my, its divisions lance-linear ; corolla purple, usually dark, 2/ or more long. 
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M. semperfldrensg, has lanceolate smooth calyx-divisions, and smaller 

rose-purple or violet corolla. 

§ 2. Lopnospf£rmum. Corolla very obscurely 2-lipped, and with 2 bearded lines. 

M. erubéscens. Somewhat soft-pubescent, with irregularly toothed leaves, 
rose-colored flowers 3! long, and ovate-oblong rather leaf-like sepals 
M. scandens, now less common and not so showy, is less pubescent, and 

has smaller less-inflated deeper purple corolla, and lance-oblong sepals. 

16. DIGITALIS, FOXGLOVE. (Latin name, from shape of the corolla, 
likened to the finger of a glove, in the common species.) 

D. purptrea, Porrre F., of which varieties with corolla white or pale 
and more or less strongly spotted corolla are common, 2’ long, the lobes rather 
obscure; leaves rugose, somewhat downy. Cult. from Eu.: fl.summer. 2 

17. GERARDIA. (Named for the herbalist, Gerarde.) Handsome, but 
uncultivable plants: fl. late summer and autumn. The following are the 
commonest wild species : mostly of gravelly or sandy soil. 

§ 1. Corolla purple or rose-color, somewhat bell-shaped : calyzx-teeth short : anthers 
all alike, od ieee at base: leaves narrow, linear or thread-shaped, 
entire: loosely branching, nearly all annuals, except the first. 

G. linifolia. Pine-barrens S. ; with erect branches, and erect linear leaves 
about the length of eae truncate calyx, and corolla 1‘ long. 2 

G. tenuifolia. N. & S.; with opposite pedicels equalling the linear 
spreading leaves, broadly awl-shaped calyx-teeth, and corolla }/ — 3' long. 

G. filifolia. S.; with alternate pedicels twice the length of the rather 
fleshy thread-shaped or slightly club-shaped leaves ; corolla 3’ long. 

G. aphylla. S.; with short pedicels alternate along one side of the 
flowering branches, and minute scale-like or awl-shaped appressed leaves, 
minute calyx-teeth, and corolla $' long. 

G. purptrea. N. & S. in low ground; with stout pedicels not longer 
than the conspicuou&ly 5-lobed calyx, opposite and spreading rather broad 
linear leaves, and corolla ¥/ — 1’ long. 

G. maritima. Salt marshes ¥. & S., lower than the preceding, and with 
fleshy blunt leaves, the pedicels as long as the upper ones and as the obtusely 
5-toothed calyx, and corolla $/-#' long. 

§ 2. Corolla purple (or sometimes white): calyx deeply and unequally 5-cleft : 
anthers pointless, those of the shorter pair much smaller : leaves saiker oad. 

G. auriculata. Low grounds, from Penn. S. & W.; rough-hairy, with 
nearly simple stem, lanceolate or oblong leaves entire, or the lower with a lobé 
on each side of the base; flowers sessile in the upper axils; corolla 1’ long. 

§ 3. Corolla yellow and with a longer tube, the inside woolly, as are the filaments 
and anthers ; the latter almost projecting, slender-pointed at base: calyx 
5-cleft: taller herbs, with leaves or some of them pinnatifid or toothed. 2 

« Stems nearly simple: flowers in a leafy raceme: corolla more tubular. 

G. flava, Downy Fars Foxcrovs. Open dry woods: 3°-4° high, 
minutely soft-downy ; upper leaves lanceolate or oblong and entire, lower sinuate 
or peceind ; pedicels very short; corolla 1}’ long. 
_G. quercifolia, Suoorn F. Rich woods, commoner 8. & W.: 3°~ 6° 

high, smooth and glaucous; upper leaves often entire, lower once or twice 
pinnatifid ; pedicels as long as calyx ; corolla 2! long. 
.G.integrifolia. Barrens, from Penn. S. & W.: 1°-2° high, smooth, 

not glaucous ; leaves lanceolate, entire ; corolla 1! long. 

x % Stems bushy-branched : calyx-lobes toothed or pinnatifid : leaves mostly cut. 
G. grandiflora. Oak openings from Wisconsin S.: 3°- 4° high, minutel, 

downy ; leaves ovate-lanceolate, coarsely cut-toothed, the lower pinnatifid ; rh 
icels shorter than the barely toothed calyx-lobes ; corolla 2! long. 
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G. pedicularia. Common N. & S.: slightly pubescent, 2°-3° high, ver 
leafy ; leaves all pinnatifid and the lobes culstoothed | edicels apposite aa 
longer than the hairy serrate calyx-lobes ; corolla over 1! ieee, 

G. pectinata. Sandy barrens S.: more hairy than the foregoing, with 
finer divided leaves, alternate pedicels shorter than pinnatifid calyx-lobes ; corolla 
broader and 1}! long. ‘ 

18. SEYMERIA. (Named for Henry Seymer.) Wild plants S. & W., very 
near Gerardia: flowers yellow, in summer and autumn. 

S. macrophylla, Muiern-Foxcrove. Shady river-banks W.: 4° - 5° 
high, with large leaves, the twice or thrice pinnately divided or cut, the upper 
eee and toothed ; curved corolla woolly inside, also the filaments ; style 
short. 

8. pectinata. Sandy ground S.: about 1° high, branchy, clammy-pubes- 
cent; pinnatifid leaves with oblong-linear lobes ; corolla 4/ long. @ 

S. tenuifolia. Low sandy grounds §.: 2°-4° high, with long slender 
ieee ; leaves pinnately divided into thread-shaped divisions ; corolla hardly 

ong. @ - 

19. MIMULUS, MONKEY-FLOWER. (From Greck for an ape, from 
the grinning corolla.) Fl. all summer. 

* Wild in wet places, with erect square stem 1° - 2° high, oblong feather-veined 
serrate leaves, and violet-purple corolla (1' or so in length). 2 

M. ringens, the commonest, with clasping leaves, peduncles longer than 
the flower, and taper-pointed calyx-teeth. 
M. alatus, not rare more S., has leaves tapering into a petiole, peduncle 

shorter than calyx and short-toothed, and sharp wing-like angles to stem ; 
whence the name. 

* % Cult. for ornament, chiefly in conservatories, from Western N. America. 

M. glutindsus, shrubby conservatory plant from California, glutinous- 
pubescent, with oblong or lanceolate leaves, and large yellow orange or brick- 
red flower. 
M. cardinalis. Erect, clammy-pubescent; leaves wedge-oblong, partly 

clasping, several-nerved ; flowers large, brick-red. 2 

M. luteus. Erect, smooth; leaves ovate or cordate-clasping, several- 
nerved ; flowers showy, yellow, often spotted with rose or brown; of many 
varieties. 
M. moschatus, Musx-prant. Weak and diffuse, rooting, clammy-vil- 

lous, smelling strong of musk; leaves ovate or oblong; flower small, pale 

yellow. 2 

20. TORENIA. (Named for O. Toren, an obscure Swedish botanist.) 

T. Asidtica, cult. from India, a handsome hothouse plant, with lance-ovate 

serrate leaves, wing-angled calyx, and corolla over 1! long, pale violet or purple 

with the tube and the end of the 3 rounded lower lobes dark violet. 

21. ILYSANTHES, FALSE PIMPERNEL. (From Greek words for 
mire and flower, alluding to the station.) Fl. all summer. 

I. gratioloides. Common in wet places, a smooth diffuse little plant, 

4'—8! high, with rounded or oblong leaves, and small purple or bluish 

flowers. @ 

22. GRATIOLA, HEDGE-HYSSOP. (Old name, from Latin gratia, 

grace.) Rather insignificant plants, in low or wet places: flowering all 

summer. @ 2 

% Sterile filaments minute or hardly any: corolla whitish, with yellowish tube. 

G. Virginiana. Rather clammy, with lanceolate leaves and slender po 

duncles. 
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G. spheerocarpa. Chiefly S.: smooth and stouter, with lance-ovate 
leaves, peduncles scarcely longer than the calyx, and larger spherical pod. 

a * Sterile filaments obvious, usually tipped with a little glandular head in place of 
"the anther : leaves short. 

G. visecdsa. Chiefly S. W.: clammy, with lance-oblong toothed leaves 
shorter than the peduncles, and whitish flowers. 

G. atirea. Bandy wet soil, E. & S.: nearly smooth, with rather narrow 
entire leaves as long as the peduncles, and golden yellow flowers. 

G. pilosa. From N. 5 ersey S.: ‘very different from any of the foregoing, 
having rigid and simple erect stems and ovate or oblong sessile leaves, both 
hairy, the flowers sessile, the white corolla hardly longer than the calyx. 

23. SCROPHULARIA, FIGWORT. (Plants a supposed remedy for 
scrofula.) These homely and insignificant plants hardly ought to have given 
the name to this large and important family. 

S. nodosa. Damp shady ground: smooth, with 4-sided stem 3°- 4° high, 
ovate or oblong coarsely toothed leaves, and small lurid flowers in loose cymes, 
allsummer. 2/ 

24. CHELONE, TURTLE-HEAD (to which the name, from the Greek, 
refers), SNAKE-HEAD, BALMONY. 
C. glabra, the common species, of wet places; 1°-2° high, with lanceolate 

or lance-oblong leaves on very short petioles, and white or pale purple corolla 
1! or more long, all summer. 2/ 

25. PENTSTEMON. (Name, from the Greek, meaning 5 stamens, 
refers to the presence of the 5th stamen, which, however, has no anther.) 
Showy North American and a few Mexican plants, chiefly Western ; two or 
three are wild E.; several are in choice cultivation, but few are yet common 
here. Fi. late spring and summer. 2 

* Wild E. of the Mississippi, and sometimes cult.: flowers white, commonly tinged 
with some purplish or violet : leaves partly clasping, often serrate: panicle 
clammy, the corolla slightly so. 

P. pubéscens. Somewhat clammy-pubescent, or smoothish except the 
panicle, 1°-8° high, variable; stem-leaves lanceolate; flowers nodding; the 
eles 2-lipped corolla (1' long) with gradually enlarging tube concave on the 
ower, convex on the upper side, a sort of palate almost closing the mouth; 
sterile filament yellow-bearded down onc side. 

P. Digitalis. N. Virginia to Ill. & 8. ; taller (2°~4°), smooth up to the 
naked panicle, with wider more entire leaves ; corolla but slightly 2-lippedy 
open, abruptly inflated bell-shaped above from a narrow tube; sterile filament 
sparingly bearded on one side. 

* * Wild beyond but near the Mississippi, showy and cultivated for ornament. 
P. grandiflorus. Plains from Falls of St. Anthony W. & S. W.: very 

smooth, pale and glaucous, 1°-3° high, with thick ovate leaves (1'- 2! long) 
closely sessile and entire, the upper oncs rounded, short-pedicelled flowers 
racemed, lilac-purple oblong-bell-shaped corolla 1}/— 2! long and almost equally 
5-lobed, the sterile filament nearly smooth. 
P. Cobgea. Plains from Nebraska S.: 19-2° high, stout, with ovate often 

denticulate thick leaves, a slightly clammy few-flowered panicle or raceme, 
pale purplish or whitish corolla about 2! long and abruptly much inflated above 
the narrow base, the border 2-lipped, but the oblong lobes similar; the sterile 
filament bearded. 
_P. glaber. Plains from Nebraska and Missouri W.: very smooth, com- 

monly pale or glaucous, with ascending stems 1° - 2° long, lanceolate or lance- 
ovate entire leaves, and a narrow panicle of very handsome flowers ; the tubular- inflated corolla about 14/ long, bright purple blue, with the spreading lobes of ue 2 ane lips similar ; sterile filaments and also the anthers slightly hairy 
or else naked. 
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* * « Farther Western species, cultivated and hardy in the gardens. 
P. ovatus, of Oregon, is an early blue-flowered species, smoothish, with 

ovate or lance-ovate serrate leaves, and open panicle of small flowers. 
P. barbatus, supposed to come from Mexico, long cult. in the gardens ; 

smooth, with slender wand-like stems 3°-4° high, lanceolate and entire pale 
leaves, long and loose raceme or panicle of drooping flowers, narrow tubular 
scarlet corolla over 1’ long, with erect upper lip concave and slightly 2-lobed, 
the lower parted into 3 reflexed or spreading oblong lobes, some beard in the 
throat, and sterile filament naked. Var. Torreyi, from New Mexico and 
Rocky Mountains, is taller, the brighter red corolla with little or no beard in 
the throat. : 

% % * % Common garden species from Mexico, but not hardy N., are forms of 

P. Hartwégi. Smooth: leaves lanceolate, entire, the upper broader at the 
base and clasping ; peduncles elongated, 3-flowered ; corolla 2’ long, deep red 
ar red purple, the border almost equally 5-cleft ; sterile filament naked. 
P. campanulatus. Smooth : leaves lanceolate, acuminate, sharply ser- 

rate, the base clasping ; flowers in a raceme-like one-sided panicle ; corolla ven- 
tricose above, reddish-purple or rose-colored ; sterile filament bearded. Varies 
greatly in cultivation. 

26. RUSSELLIA. (Named for Dr. Alexander Russell of Scotland.) 2 
R. jiincea, of Mexico, a showy house and bedding plant; very smooth, 

with small lance-ovate or linear, or else reduced to little scales on the copious 
long and rush-like green hanging branches and branchlets ; corolla 1/ long, nar- 
row, bright carmine red. 

27. CASTILLEIA, PAINTED-CUP. (Named for Castillejo, a Spanish 
botanist.) There are several showy species on the plains from beyond the 
Mississippi to the Pacific. FI all late spring and summer. 

C. coccinea, Scartet P. Sandy low grounds; pubescent, simple- 
stemmed, 1°-2° high, with stem leaves cut-lobed, those next the flowers 
3-cleft, their dilated and cut-toothed lobes brilliant scarlet, while the 2-cleft 
calyx is yellowish and the narrow corolla pale yellow. © © 

28. PEDICULARIS, LOUSEWORT (which the name denotes). 2/ 
P. Canadénsis, Common P. or Woop-Betony. Low, rather hairy, 

with alternate leaves, the upper pinnatifid, lower pinnate, a short dense spike of 
greenish and purplish flowers, oblique calyx without lobes but split down in 
front, and a dagger-shaped pod: fl. spring. : . 

P. lanceolata. tes common, in swamps; 1°-8° high, smoothish, with 
lance-oblong leaves doubly cut-toothed, some of them opposite, a close spike of 
pale yellow flowers, 2-lobed leafy-crested calyx, and ovate pod : fl. late summer. 

29. MELAMPYRUM, COW-WHEAT. (The name in Greek means 
black grain, from the color of the seeds.) @ 

M. Americanum, our only species, common in open woodlands ; 6/—12! 
high, with lanceolate leaves, the upper ones abrupt or truncate at base and 

with a few bristle-tipped teeth, the scattered flowers pale yellowish or almost 
white, sometimes purplish-tinged ;- produced all summer. 

77. ACANTHACEA, ACANTHUS FAMILY. 

Plants with opposite simple leaves, 2-lipped or otherwise irregu- 

lar or even regular monopetalous corolla, 4 didynamous or else only 

2 stamens, 2-celled ovary and pod, and few seeds, — distinguished 

from the related orders by the seeds without albumen and borne on 

hook-like projections of the placente or on a sort of cup. Chiefly 

a tropical family ; many in choice conservatories, here omitted. 
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§ 1. Twining tropical herbs (or cult. as herbs), with nearly regular 5-lobed corolla, 
and globular seeds supported by a cartilaginous ring or shallow cup. 

1. THUNBERGIA. Flowers enclosed when in bud by a Bis of rity leaf-like 
bractlets borne below the short cup-shaped calyx. Corolla with a mostly 
somewhat curved tube and an abruptly wide-spreading border of 6 rounded 
equal lobes, convolute in the bud. Stamens 4, included. Pod globular, 
tipped with a long and conspicuous flattened beak, 2-4-seeded. Peduncles 
axillary, 1-flowered. 

§ 2. Erect or spreading: all: the following are herbs, with flat seeds borne on hook- 
like processes (retinacula): calyx 4-5-parted, mostly 2-bracted. 

2. ACANTHUS. Corolla of one 8-lobed lip, the mia 2 wanting. Stamens 4, 
with one-celled ciliate anthers. Leaves pinnatifid. Flowers in a spike. 

8. RUELLIA. Corolla funnel-form, with an almost equally 5-lobed spreading 
border, convolute in the bud. Stamens 4, included: cells of the anthers 
arallel. Pod narrow, contracted into a stalk-like base, above 4- 12-seeded. 

4. DICLIPTERA. Corolla 2-lipped, the lower ae 8-lobed, the upper 2-cleft or 
entire; but the flower as it were reversed so that the 3-lobed lip seems to be 
the upper one. Stamens 2, protruded: cells of the anther equal, but one 
laced below the other. Pod 2-4-seeded below the middle. 

6. DIANTHERA. Corolla 2-lipped, the upper lip erect and notched; the lower 
8-lobed, wrinkled or veiny towards the base, spreading. Stamens 2: cells of 
the anther one below the other, mostly unequal. Pod flattened above, con- 
tracted into a stalk-like base, 4-seeded above the middle. 

1. THUNBERGIA. (Named from the Swedish botanist Zhunberg.) 
Showy flowers produced all summer. 

T. alata (so named from its winged petioles) from Africa, is the one com. 
monly cultivated (as an annual) in many varieties as to size and color of flower, 
buff, orange, white, &c., usually with blackish-purple eye; herbage soft-downy 
or hairy ; leaves between heart-shaped and arrow-shaped. 

2. ACANTHUS. (Old Greek and Latin name, from the word for Spine or 
prickle.) 

A. mollis, one of the classical species, from S. Eu., is occasionally cult., not 
hardy N. : the broad sinuately and deeply pinnatifid leaves mostly from the root, 
hardly at all prickly ; flowers on a short scape, dull-colored. 

3. RUELLIA. (Named for the herbalist Ruelle.) Ours are wild herbs, 
chiefly southern, with purple or blue showy flowers, mostly in clusters, 
produced all summer. 

§ 1. Cells of the anther pointed at base: stigma only one: pod 4-seeded. > 

R. oblongifolia. Pine barrens S.: downy, 6!—12! high from a creeping 
base, with nearly sessile oval leaves barely 1! long, almost bristle-shaped sepals, 
but oblong bracts, and spotted purple corolla 1/ long. : 

§ 2. Cells of the anther blunt : stigmas 2: pod 8~-12-seeded : stems 1°-A4° high. 
R. cilidsa. Dry soil W. & S.: clothed with soft white hairs, the oval or 

oblong leaves nearly sessile, pale blue corolla (about 2! long) with slender tube 
much longer than the inflated upper part and than the bristle-shaped sepals. 
R. strépens. Richer soil, from ain W.&8.: smooth or slightly downy, 

with obovate or oblong leaves (1/~4/ long) narrowed into a petiole, and purple- 
blue corolla (1/—2! long) with tube hardly longer than the expanded portion or 
than the linear-lanceolate sepals. 

4. DICLIPTERA. (Greek words for double, shut, from the 2-valved pod.) 
_ D. brachiata, of low banks S. is nearly smooth, with 6-angled stem bear- 

“ing many branches, thin ovate-oblong pointed leaves on slender petiole, and 
interrupted spike-like clusters of small purple flowers, each with a pair of con- 
spicuous flat bracts. 2/ 
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5. DIANTHERA. (From Greek for double anther, alluding to the two 
separated cells on each filament.) Fl. all summer. 

D. ovata. Muddy banks of streams S.: 4/-8' high, smooth, with lance- 
ovate ‘short-petioled leaves longer than: the 3—4-flowered peduncles in their 
axils, and small pale purple flowers. 
_D. Americana. et borders of streams: 2° high, smooth, with long 
linear-lanceolate leaves, and long peduncles (4/-6! long) bearing an oblong 
spike of pale purple flowers. 

78. VERBENACEA, VERVAIN FAMILY. 

Plants with opposite (or sometimes whorled) leaves, differing 
from the other orders with irregular monopetalous and didynamous 
or tetrandrous flowers by the ovary not 4-lobed and with a single 
ovule in each of its (1-4) cells, the fruit either fleshy or when 
dry at length splitting into as many 1-celled indehiscent nutlets. 

Besides the following some species of CLERODENDRON are culti- 
vated, in choice conservatories. 

§.1. Flowers in heads, spikes, or racemes, the flowers expanding from below upwards. 

1. PHRYMA. Flowers in slender loose spikes. Calyx cylindrical, 2-lipped, the 
upper lip of 3 slender-pointed teeth, the lower short and 2-toothed. Corolla 
tubular, 2-lipped, the nan lip notched, lower larger and 8-lobed. Stamens 
included. Ovary 1-celled, forming a simple akene in the calyx. Herb. 

2. VERBENA. Flowers in spikes orheads. Calyx tubular or prismatic, 5-ribbed 
and plaited. Corolla salver-form, the tube often curved, the border rather 
unequally 6-cleft. Stamens included: upper pair sometimes wanting the 
anes. Ovary 4-celled, at maturity splitting into 4 dry akenes or nutlets. 

erbs. 
8. LIPPIA. Flowers in heads, spikes, or racemes. Calyx tubular, 2-5-toothed. 

Corolla tubular, with 5-lobed a tinped border, the lower 8-lobed lip larger. 
Stamens included. Ovary and dry fruit 2-celled, 2-seeded. 

4. LANTANA. Flowers in heads or short spikes. Calyx minute, obscurely 
4toothed. Corolla with an unequal 4-cleft spreading border, the upper lobe 
sometimes notched. Stamens included. Ovary 2-celled, becoming berry- 
like, and containing 2 little stones or nutlets. Shrubs or herbs. 

tirays  §2 Flowers nearly regular, in cymes from the azils of the simple leaves : shrubs. 

5. CALLICARPA. Calyx 4-5-toothed, short. Corolla a aan oe ae short, 
4-6-lobed. Stamens 4, protruded, nearly equal. Ovary 4-celled, in fruit 
berry-like, with 4 little stones. 

§3., Flowers irregular, in cymes or clusters in the axils of the compound digitate 
leaves or of the upper leaves reduced to bracts: shrubs or trees. 

6. VITEX. Calyx 5-toothed. Corolla tubular, with a spreading 2-lipped border, 
the lower lip 3-parted and rather larger than the 2-lobed Sayer lip. Stamens 
4, protruded, as is the style. Ovary 4-celled, becoming berry-like in the 
fruit, which contains a single 4-celled stone. 

1, PHRYMA, LOPSEED. (Name of unknown meaning.) One species. 

P. Leptostachya. Copses, &e. ; 2°-3° high, with coarsely-toothed ovate 

thin leaves, and branches terminated by the slender spikes of very small purplish 
flowers, in summer, the pedicels reflexed in fruit. 2/ 

2, VERBENA, VERVAIN. (Latin name of some sacred herbs.) Fi. all 

summer, — Genus of difficult analysis on account of numerous hybrids, both 

wild and in cultivation. 

§ 1. VeRvAINS native to the country, or growing as wild weeds, mostly in waste 

or cultivated ground ; the flowers insignificant, in slender spikes ; no appen- 

dage at tip of the anthers. All but the last with upright stems. 2 

V. angustifolia, NARROW-LEAVED V. Stems 6’-18! high; leaves nar- 

16 
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row lanceolate, sessile, roughish, slightly toothed ; spikes few, thickish, crowded 
with purple flowers. 
V. stricta, Hoary V. Barrens W. & S.: whitish-hairy, 1°-2° high; 

leaves obovate or oblong, serrate, sessile; spikes thick and dense ; flowers blue, 
larger than in the others. ; 
V. hastata, Buz V. Stem 4°-6° high; leaves lance-oblong, some of 

the larger with short side lobes at base, cut-serrate, petioled ; spikes densely- 
flowered, corymbed or panicled; flowers blue. e 

V. urticifodlia, Netriu-Leavep or Wuite V. Stem 4°-6° high; 
leaves oval or oblong-ovate, coarsely serrate, petioled ; spikes of small white 
flowers slender and loose. 
V. officinalis, Evrorzan V. Nat. by roadsides, at least S. Stems 

1°-3° high, branched ; leaves sessile, 3-cleft and mostly pinnatifid into narrow 
cut-toothed lobes ; small purplish flowers in very slender panicled spikes. 
V. bracteosa. From Wisconsin S.; hairy, spreading or procumbent; 

leaves wedze-shaped or lance-oblong, cut-pinnatifid or 3-cleft, short-petioled ; 
small purple flowers in solitary loose spikes, the lower ones leafy-bracted. 

§ 2. Versenas of the garden sort, with py a or spreading stems, and dense 
spikes of larger or showy flowers: anthers of the longer stamens with u 
gland-like tip. YY @ 

V.’Aublétia. Wild from Ill. and Carolina W. & S.: has cut-pinnatifid 
leaves, and a long-peduncled spike of purple flowers, minutely bearded in the 
throat. — This and the several following species from South Brazil, Buenos 
Ayres, &c., variously and greatly mixed, make up the Verbenas which adorn 
our gardens in summer. 

- chameedrifolia, the original Scartet V., with oblong-lanceolate 
coarsely serrate leaves, nearly all sessile, and most intense red or scarlet flowers, 
in a flat cluster. 

V. philogiflora, also named Tweep1Ana. More upright; the lcaves 
decidedly petioled ; the flowers inclined to form an oblong spike, and crimson, 
ag to rose, but not to scarlet. 

- incisa, differs from the last in the pinnatifid-incised leaves, the petioled 
ones with a heart-shaped base ; flowers in a flat cluster, rose-color or purple. 

V. teucroides. Erect or spreading, with ovate-oblong and incised sessile 
leaves, and a lengthened spike of white or pale rosy flowers, sweet-scented, 
especially at nightfall. 

V. erinoides, or muntYripa. Dwarf and much creeping, rough-hairy, 
with leaves pinnatifid into linear divisions, and originally with violet purple - 
flowers, and 
V. pulchélla or réver,, with equally finely cut leaves, and rather larger 

originally rose-violet flowers, are part parents of the smaller races. 

8. LEPPIA. (Named for A. Lippi, an Italian botanist.) Fi. late summer. 
L. lanceolata, Foc-rruir. A creeping weedy herb, along river-banks 

from Penn. 8. & W., with wedge-spatulate or oblanceolate leaves serrate above 
the middle, and slender peduncles from the axils bearing a head of bluish 
small flowers. 

L. citriodéra (or ALo¥sia), the Lemon-scenrep or SWEET VERBENA 
of the gardens; shrub from Chili, with whorls of linear-lanceolate fragrant 
leaves, roughish with glandular dots, and small whitish and bluish flowers in 
slender spikes. 

4. LANTANA. (Origin of name obscure.) Tropical or subtropical, 
mostly shrubby plants, planted out in summer, when they flower freely until 
frost comes ; stems often rough-prickly ; herbage and Howers odorous, iv 
some pleasant, others not so. ‘The species are much mixed. 
L. Camara, from Tropical America, has flowers deep yellow, turning first 

to orange, then to red. 
L. mixta, from Brazil, has flowers opening white, soon changing to yel- 

low, orange, and finally to red. 
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: L. nivea, from Brazil, has the pleasant-scented flowers white and unchang- 
ing; or, in var. MUTABILIS, changing to bluish. 

. involucrata, of West Indies, has small obovate and prominently veiny 
leaves, more or less downy beneath, and heads of Lil i eye aes y ilac-purple flowers, involucrate 

L. Sellowiana, of Southern Brazil, is low and spreading, with wedge- oblong or ovate strongly veined leaves, long peduneles, and heads of reddish- 
purple flowers lengthening somewhat with age. 

5. CALLICARPA. (From Greek fot beautiful fruit.) Fl. early summer. 
C, Americana, Frexcu Mutzerry. Rich soil from Virginia S.: shrub 

3° — 8° high, with some scurfy down, especially on the lower face of the ovate- 
ae toothed leaves, and the clusters of bluish flowers ; fruits violet-blue and 
showy. 

6. VITEX, CHASTE-TREE. (The ancient Latin name.) 
V. Agnus-castus, Cuasre-rree, of Mediterranean region, has 5-7 Jan- 

ceolate entire leaflets whitened underneath, and bluish flowers in sessile clusters 
forming an interrupted spike at the end of the branches ; hardy only 8. 
V. incisa, of Northern China, barely hardy in gardens N., has 5 —7 leaflets 

lanceolate and cut-pinnatifid, and the clusters of bluish flowers peduncled. 

79. LABLATA#, MINT FAMILY. 
Chiefly herbs, with aromatic herbage, square stems, opposite 

simple leaves, more or less 2-lipped corolla (whence the name of 
the order), either 4 didynamous or only 2 stamens, 2-lobed stigma, 
and at once distinguished from all the related families by the deeply 
4-parted ovary (as if 4 ovaries around the base of a common style), 
ripening into as many seed-like nutlets, or akenes, each containing 
a single seed. Embryo usually filling the seed. As in all these 
families, there are 2 lobes belonging to the upper and 3 to the lower 
lip of the corolla. Flowers from the axils of the leaves or bracts, 
usually in cymose clusters, or running into terminal racemes or 
spikes. 

§1. Stamens 4, parallel and ascending, and projecting from a notch on the upper 
side of the corolla. Nutlets reticulated and pitted, obliquely fixed by the inner 
side near the base. 

« Lobes o the corolla nearly equal and oblong. turned forward so that there seems 
to be no upper lip, the filaments conspicuvusly projecting from the upper side. 

1. TEUCRIUM. Calyx 5-toothed. Corolla with a deep cleft between the two 
upper lobes. Cells of the anther confluent. : 

2. TRIGHOSTEMA. Calyx 5-cleft in 2 lips, oblique. Filaments very long and 
slender, curved, coiled up in the bud. 

« « Lobes of the corolla equally spreading : filaments slightly projecting from the 
notch between the 2 upper lubes. 

8. ISANTHUS. Calyx bell-shaped, equally 5-lobed, enlarging after flowering. 
Corolla only little longer than the calyx, bell-shaped, with 5 equal spreading 
lobes. 

$2. Stamens 4, reclining on the lower lobe of the corolla, the outer or lower pair 
longer : anthers 2-celled. Corolla usually turned down or declining. Nutlets 
smooth or smoothish, fixed by their base, as in all the following divisions. 

4. OCIMUM. Calyx deflexed in fruit, 5-toothed, the upper tooth or lobe much 
broadest and sometimes wing-margined. Corolla short, the ied lip as it 
were of 4 lobes, the lower of one entire flat or flattish declined lobe scarcely 
longer than the upper. Filaments separate. 
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5. COLEUS. Calyx asin No. 4. Corolla similar, but the lower lobe longer and 
concave or boat-shaped, enclosing the stamens and style: filaments monadel- 
hous. 

6. HYPTIS. Calyx with 5 less unequal or equal teeth. Corolla of 4 short simi- 
lar upper lobes, and a longer abruptly deflexed saccate lower one; filaments 
separate. : 

7. LAVANDULA. Calyx not deflexed, 13-15-nerved, 5-toothed, the upper tooth 
mostly larger. Corolla with tube longer than the calyx, regularly 2-lipped, 
i. e. upper lip 2-lobed, lower 8-lobed, the lobes all equally spreading. Sta. 
mens included, but declined towards the lower lobe of the corolla. 

§ 3. Stamens 4 (and the lower or outer pair longest) or 2, straight and distant or 
diverging: anthers plainly 2-celled, not conniving in tea Lobes of’ the 
corolla “at and spreading, or the upper erect but nut arched. 

* Corolla short and rather bell-shaped. hardly if at all 2-lipped, the 4 or rarely 5 
lobes nearly equal und all spreading. 

8. PERILLA. Calyx in flower 5-cleft, in fruit nodding and enlarging, becoming 
2-lipped. Corolla 5-cleft, the lower lobe a little longer. Stamens 4, nearly 
equal. Style deeply 2-cleft. 

9. MENTHA. Calyx equally 5-toothed. Corolla with a 4-cleft border, the upper 
lobe a little broader and sometimes notched at the end. Stamens 4, nearly 
equal, similar. 

10. LYCOPUS. Calyx 4-5-toothed. Corolla with 4 about equal lobes. Stamens 
2: the upper pair, if any, without anthers. 

« « Corolla evidently 2-lipped, but all the lobes of nearly equal length, the upper lip 
erect and mostly notched, the lower spreading and 3-cleft, the tube not bearded 
within : stamens with anthers only 2. 

11. CUNILA. Calyx equally 5-toothed, striate, very hairy in the throat, one half 
shorter than the corolla. Stamens 2, long and protruding: no rudiments of 
the other pair. 7 : 

22. HEDEOMA. Calyx 2-lipped, gibbous on the lower side near the base, hair 
in the throat. Corolla short. Stamens 2, with anthers scarcely protruded, 
and 2 sterile short filaments tipped with a little head in place of anther. 

« * * Corolla elongated and irregular: the lower lobe or lip much the larger, pen- 
dent, cut-toothed or fringed, the 4 others nearly equal and alike: tube with a 
bearded ring inside at the bottom of’ the enluryed throat: stamens 2 with 
anthers or rarely 4. 

18. COLLINSONIA. Calyx ovate, enlarging and turned down after flowering, 
2-lipped, the upper lip flat and 8-toothed, the lower 2-cleft. Cells of the an- 
ther diverging. 

* * % * Corolla evidently 2-lipped, short, the upper lip erect or somewhat spread- 
ane aut nearly entire or notched, the lower spreading or 8-cleft: stamens with 
anthers 4. 

14. HYSSOPUS. Calyx tubular, 15-nerved, equally 5-toothed, naked in the throat, 
Corolla with the middle lobe of the lower lip larger and 2-cleft. Stamens 
very long and protruding. 

15. PYCNANTHEMUM. Cal yx oblong or short-tubular, about 18-nerved, equally 
5-toothed or somewhat 2-lipped, naked in the throat. Corolla with the lobes 
of the lower lip ovate and entire. Flowers crowded in heads or close cymes. 

. ORIGANUM. Calyx hairy in the throat, about 13-nerved. Lower lip of the 
corolla of 3 similar lobes. Flowers crowded into spike-like clusters and fur- 
nished with imbricated often colored bracts. 

- THYMUS. Calyx ovate, hairy in the throat, 13-nerved, 2-lipped; the upper 
oy 3-toothed and spreading, the lower cleft into 2 awl-shaped ciliate lobes. 
Corolla not strongly 2-lipped, the upper lip resembling the 3 lobes of the lower 
fe but notched at the apex. Stamens mostly protruding. 

SATUREIA. Calyx bell-shaped, naked in‘ the throat, 10-nerved, equally 
5-toothed. Corolla with lower lip of 3 nearly equal entire lobes. Stamens 
somewhat ascending. Leaves narrow. 

_ ca} 
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§ 4. Stamens 4 (the lower or outer pair longer), ascending or curved and with the 
plainly 2-celled anthers approximate or conniving in pairs under the erect and 
Slattish but not arched upper lip. , Calyx more or less 2-lipped. 

va. CALAMINTHA. Calyx not flattened. Corolla straight, with inflated throat, 
and 2-lipped border, the spreading lower lip 3-parted, its middle lobe enti 
or slight enotehad. : , . ae ergs nee 
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20. MELISSA. Calyx with 8-toothed upper lip flat. Corolla more or less curved 
and ascending. Filaments arching and bringing the anth i i and ascenc ing. Hi ig ging the anthers together in pairs. 

§ 5 Stamens only 2, parallel and ascending under the erect or somewhat scyth 
shaped ae or barely notched », ee lip of the corolla: pi i ia, 
either strictly 20 or by confluence of the 2 cells end to end. 

21. SALVIA. Calyx 2-lipped, the upper lip 3-toothed or entire, the lower 2-cleft, 
throat nothairy. Corolla deeply 2-lipped; the lower li spreadin, or hanging, 
8-lobed, the middle lobe larger and sometimes notched at the pack Filament 
as it were compound, the proper filament short and bearing on its apex an 
elongated thread-like or linear body (the connective, in fact) attached by its 
middle, one end of which ascending under the upper lip bears a linear 
i-celled anther, the other descending bears the other smaller and imperfect 
cell, or a mere vestige of it, or is naked. Flowers usually large or showy. 

22. ROSMARINUS. Calyx and corolla nearly as in Salvia, but the lateral lobes of 
the lower lip of the corolla erect and somewhat contorted (as in some Sages 
also). Stamens resembling those of Monarda and protruded, but with a short 
tooth on the filament below the middle. Shrub. 

23. MONARDA. Calyx tubular, elongated, many-nerved, nearly equally 5-toothed, 
mostly hairy in the throat. Corolla deeply 2-lipped, narrow in the throat, 
the oblong or linear lips about i in length, the lower 3-lobed at the apex, 
its narrower middle lobe slightly notched. Stamens with long and simple 
filament bearing directly on its apex a linear anther. Flowers rather large, 
numerous in the whorled or terminal heads. 

24. BLEPHILIA. Calyx short-tubular, naked in the throat, 2-lipped, the upper 
lip with 8 awned, the lower with 2 nearly blunt teeth. Corolla with a more 
expanded throat, bluish. Otherwise like Monarda, but flowers smallcr. 

§ 6. Stamens 4, diverging or ascending: the upper or inner pair longer! Upper 
lip of the corolla erect or a litle arching, the lower spreading. 

25. LOPHANTHUS. Calyx rather unequally 5-toothed. Upper lip of corolla 
slightly 2-lobed, the lower moderately spreading, its middle lobe somewhat 
erenate. Stamens not parallel, the lower and shorter ones more or less as- 
cending, the uppet and longer ones diverging and declining, so as to seem the 
lower. Tall erect herbs, with small flowers clustered in panicled spikes. 

26. NEPETA. Calyx ablanely 5-toothed. Stamens parallel and ascending, and 
their anthers approaching in pels under the upper lip of the corolla, their 
cells diverging from each other. Middle lobe of lower lip of corolla con- 
siderably largest. 

27. CEDRONELLA. Flowers nearly like those of Nepeta: but the cells of the 
anthers parallel. 

87. PHLOMIS, of the next section, might from the stamens be sought for here. 

§ 7. Stamens 4, the lower or outer pair longer, ascending and parallel, their anthers 
in pairs mostly under the concave or arched upper lip of the corolla. Plants 
not sweet-scented, some of them bitter-wromatic. 

* Corolla inflated funnel-form and rather slightly 2-lipped: calyx thinnish, open 

bell-shaped in fruit, the 5 teeth equal and poiniless: flowers simply spiked, 
only one to each bract or floral leaft 

28. PHYSOSTEGIA. Upper lip of the corolla broad and a little arched, entire; 

lower of 3 broad and somewhat spreading short lobes. Smooth and scentless 

herbs, with thickish and sessile Jancevlate or oblong leaves. 

« * Corolla decidedly 2-lipped: calyx also 3-lipped, irregular, closed in fruit. 

25. BRUNELLA. Calyx tubular bell-shaped, reticulated, flattened on the up- 
per side; the upper lip broad, flat, 3-toothed; the lower 2-cleft. Tube of 

the corolla dilated on the lower side just below the rather narrowed throat; 

upper lip arched and entire; lower widel spreading, with lateral lobes ob- 

long, the concave middle one rounded and crenulate. : Filaments 2-toothed at 

the apex, the lower tooth bearing the anther. Flowers in a terminal close 

head or short spike. : . 

80. SCUTELLARIA. Calyx short, with the very short lips truncate and entire, and 

a large hump on the upper side, the whole helmet-shaped; the upper lip usu- 

ally falling away when the fruit is ss Corolla with rather long acennd ing 

tube, the Taterll \abenot the lower lip small and somewhat connected wit 

the arched upper lip, the middle lobe larger and spreading or the sides reflexed: 

anthers of the lower stamens 1-celled. Bitterish herbs, not aromatic, with 

flowers single in the axil of each bract or leaf. 
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« « & Corolla decidedly 2-lipped: calyx 5-toothed, regular, or sometimes obscurely 

2-lipped, not sheng Sruit: the teeth commonly awl-shaped or triangular, 
often rigid or spiny-tipped. 

+ Stamens included in the tube of the corolla: calye 10-toothed. 

81. MARRUBIUM. Teeth of the calyx awl-shaped or s iney-tipped, recurved 

after flowering. Corolla small: upper lip erect. Bitter-aromatic plants: 

flowers in axillary capitate whorls. . 

«+ + Stamens raised out-of the tube of the corolla: calyc. 5-toothed. 

++ Anthers opening cr ise by 2 unequal valves, the smaller one ciliate. 

32. GALEOPSIS. Calyx tubular bell-shaped, 5-nerved, with spiny tipped teeth. 

Corolla enlarged in the throat, the ovate and entire upper lip arched, the 

middle lobe of spreading lower lip obcordate. Flowers in axillary whorl-like 

clusters. 
++ ++ Anthers opening lengthwise in the ordinary way. 

33. LAMIUM. Calyx tubular bell-shaped, with 5 awl-shaped spreading teeth. 

Corolla much enlarged in the throat, the Hope lip arching and with a narrow 

base, lateral lobes of lower lip very short, the middle one rounded and spread- 

ing or turned down, its base much narrowed. (Lessons, p. 90, fig. 256.) 

Stamens ascending under the upper lip. Nutlets truncate at the top. 

34. LEONURUS. Calyx top-shaped, the awl-shaped teeth when old spreading and 

spiny-pointed. Corolla like Stachys, but middle lobe of lower lip obcordate. 

Stamens parallel. Nutlets truncate and sharply 8-angled. Stems erect. 
Flowers in close whorls in the axils of cut-lobed leaves. 

35. STACHYS. Calyx mostly tubular bell-shaped, the teeth triangular or awl- 
shaped, sometimes rigid or even pungent. Corolla not enlarged in the throat, 
the upper lip entire or nearly so, the lower 3-lobed with the middle lobe 
nearly entire. Stamens ascending under the upper lip, but the outer pair 
turned down after discharging their pollen! Nutlets obtuse, but not trun- 
cate. Flowers crowded in whorls, most of these commonly approximate in a 
terminal raceme or spike. 

36. BETONICA. Like Stachys, but calyx more tubular and with awn-like teeth, 
tube of corolla longer and its upper lip sometimes notched, and the stamens 
ee remaining parallel. 

37. PHLOMIS. Calyx tubular, with rigid narrow awl-shaped teeth from the 
notch of as many very short and broad lobes. Corolla as in Stachys. Upper 
pair of stamens (rather the longer) with an awl-shaped appendage at the base 
of the filaments. 

38. MOLUCCELLA. Calyx membranaceous and greatly enlarged, funnel-form, 
the border reticulated, veiny, entire, except 6 mucronate points. Corolla 
much shorter than the calyx; the middle lobe of its lower lip obcordate. 
Nutlets 3-sided. 

1. TEUCRIUM, GERMANDER. (Named for Tewcer, king of Troy.) 2 
‘I, Canadénse, our only species, in low grounds, 1°-3° high, downy, 

with ovate-lanceolate serrate leaves downy beneath, and pale purple or rarely 
white flowers collected in a long spike, in late summer. 

2. TRICHOSTEMA, BLUE CURLS. (Name from the Greek, means 
hair-like stamens.) Ours are branching loosely-flowered rather clammy low 
herbs, with entire leaves, and small flowers as it were panicled, blue, or 
changing to purple, in summer and autumn. @ 
T. diché6tomum, Common B. or Bastarp Pennyroya. Sandy fields 

E. & S.: 6!- 12! high, with mostly lance-oblong short-petioled leaves. 
T. lineare, from New Jersey S., has linear or lance-linear smoother leaves. 

3. ISANTHUS, FALSE PENNYROYAL. (Name in Greek means equal 
Slower, i. e. parts of corolla regular.) @ 

I. csertileus. Common in sandy or sterile soil; bushy-branched, clammy- 
eaten 6/ - 12! high, with oblong 3-nerved entire leaves, and scattered small 
lue flowers on axillary peduncles: all summer. 
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4. OCIMUM, SWEET BASIL. (Greek name, referring to the odor, the 
herbage sweet-scented. ) 

O. Basilicum, Sweur Basix. Low sweet-herb, of kitchen-gardens, from 
India, with ovate somewhat toothed leaves, ciliate petioles and calyx, and bluish- 
white racemed flowers, in summer. © . : 

5. COLEUS. (Name from the Greek word for sheath, alluding to the mona- 

delphous stamens. ) 
ae Be : ludi ) 

_C. Blumei, of Java, especially its var. VerscuarréiTu, the showy spe- 
cies of ornamental grounds in summer, planted for its richly-colored ovate pointed 
and coarsely toothed leaves, either blotched with crimson or bronze-red, or almost 
wholly colored ; the inconspicuous flowers blue or bluish and racemed. 

6. HYPTIS. (From a Greek word meaning reversed.) Fl. late summer. 
H. radiata. Low ground, North Carolina & S.: stems 2°-4° high; 

leaves lance-ovate, toothed ; flowers white or purple-dotted, small, crowded in 
peduncled whitish-involucrate heads. 2/ 

7. LAVANDULA, LAVENDER. (From Latin /avo, to lave, for which 
Lavender-water is used.) 
L. véra, Garpen L. Cult. from 8. Europe: a low undershrub, barely 

hardy N., hoary, with lance-linear leaves, and slender spikes of bluish small 
flowers on long terminal peduncles, in summer. 

8. PERILLA. (Name unexplained.) Natives of China ana Japan. @ 

P. ocimoides, var ake de or P. Nanxinensis of the gardens: a bal- 
samic-scented much-branched herb, cult. for its foliage, the ovate-petioled leaves 

in this variety dark purple or violet-tinged beneath, bronze-purple above, the 

margins wavy and deeply cut-toothed, the insignificant rose-colored or whitish 
flowers in panicled spike-like racemes, in late summer. 

9. MENTHA, MINT. (Ancient Greek and Latin name.) One native 

and two very common naturalized European species, mostly spreading rap- 

idly by running rootstocks; leaves toothed ; the small fluwers purplish- 

bluish, or almost white, in summer. 2 The following common Mints 

all in wet places. 

M. viridis, Srzarmint. Nearly smooth, with oblong 0” lance-ovate wrin- 

kled-veiny sessile leaves, and flowers in narrow terminal spikes. 

M. piperita, Perrermint. Smooth, with ovate acute petioled leaves, and 

whorled clusters of flowers forming loose interrupted spikes. 

M. Canadénsis, Witp Mint. Along shaded brooks ; pleasant-scented, 

hairy or a smooth variety, with ovate or lance-oblong acute or pointed leaves on 

short petioles, and whorls of flowers in the axils of some of the middle pairs. 

10. LYCOPUS, WATER-HOREHOUND. (Namein Greek means wolf's 
foot.) Resembling the Wild Mint, but bitter, and not aromatic, commonly 

producing slender sometimes tuber-bearing runners from the base, smooth, the 

verv small white flowers close-clustered in the axils of the leaves, in summer. 

Wild in shady moist soil. 2, 

L. Virginicus, Bostewrep. Common N.; stems blunt-angled, 6’ — 18” 

high; leaves mostly lance-ovate and merely toothed ; calyx-teeth 4, ovate and 

bluntish. Used in medicine. . . 

L. Europseus, under several varieties : common N. & S., is taller, with 

sharply 4-angled stems, ovate-oblong or lanceolate leaves either toothed or pin- 

natifid, many flowers in the clusters or whorls, and 5 calyx-teeth rigid and 

sharp-pointed. ; 3.7 

. 

. 
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11. CUNILA, DITTANY. (An old Latin name of unknown meaning.) 

C. Mariana, Marytanp D. Dry hills through the Middle States; nearly 
smooth, 1° high, corymbosely much branched, with ovate or heart-shaped almost 
sessile serrate leaves (1' long), and peduncled loose cymes of purplish flowers, in 
summer. | 2/ 

12. HEDEOMA. (Formed from a Greek name of a sort of Mint, refers to 
the sweet scent.) Low and fragrant-scented, growing in dry and open or sterile 
grounds, with small flowers in loose axillary clusters, all summer. 

H. pulegioides, Amerrcan Pennyrorat, the pungent aromatic scent 
and taste being like that of the English Pennyroyal or Mentha Pulegium of Eu. ; 
wery common, 5! - 8! high, hairy, branching, with oblong-ovate petioled leaves, 
few flowered clusters, and bluish corolla scarcely raped the calyx. @ 
H. hispida, is common from Western Illinois S. W.; 2!/-5! high, hairy, 

with sessile linear entire leaves, and bristly-ciliate calyx. @ 

13. COLLINSONIA, HORSE-BALM. (Named for Peter Collinson of 
London, who corresponded with Bartram and Linnzzs.) Rather tall and 
large-leaved strong-scented plants : fl. summer. 

C. Canadénsis, also called Ricu-wrEp and Stowne-Roor, the only com- 
mon species, in rich moist woods; smooth, 2°-38° high, with ovate serrate 
{eaves 3'— 6! long and on long petioles, and pale yellow lemon-scented flowers 
on slender pedicels in panicled racemes. 

14. HYSSOPUS, HYSSOP. (The ancient Greek name of the plant, from 
the Hebrew.) 2 

H. officinalis, the only species, cult. in gardens from the Old World, 
rarely running wild: smooth tufted simple stems or branches 2° high; leaves 
lance-linear and entire; small clusters of blue flowers crowded in a terminal 
spike, in summer. 

15. PYCNANTHEMUM, MOUNTAIN MINT or BASIL. (Name 
from Greek, means dense flower-clusters.) Several species, all aromatic-scented, 
1° ~ 3° high, in open usually gravelly or sandy soil ; flowers with pale corolla 
often purple-dotted, in late summer and autumn. 2 Only the following 
widely common. 

P. incanum. Leaves petioled, ovate or oblong, remotely toothed, finely 
soft-downy above and white-hoary beneath, those next the open flat cymes 
whitened both sides; bracts and calyx-teeth somewhat awn-pointed. 

P. miticum. Minutely soft-downy but hardly whitened, rather low, 
bushy-branched ; leaves mostly lance-ovate and sessile, with rounded or slightly 
heart-shaped base, minutely sharp-toothed, rather rigid; flowers in heads or 
dense clusters ; calyx-teeth and inner bracts rather blunt. ~ 

P. pildsum. Only from W. Penn. W., is downy with rather long soft 
hairs ; the broadish lanceolate leaves acute at both ends and nearly entire; 
whorled heads at the end of the branches ; the calyx-teeth and bracts ovate- 
lanceolate and acute. 

P. aristatum. Only from New Jersey S., in pine-barrens: minutely soft- 
pubescent ; leaves Jance-oblong or broadly linear, rigid, almost entire ; flowers 
in heads, with the narrow and awn-pointed bracts and calyx-teéth as long as the 
corolla. 

P. lanceolatum. Smoothish, not hoary, very leafy, bushy branched ; 
leaves small and clustered, narrow lanceolate or lance-linear, rigid, sessile, ob- 
tuse at base ; flowers small, in numerous globular close heads which are crowded 

in terminal corymbs; calyx-teeth and bracts short, triangular; lips of the 
corolla very short. 

P. linifdlium. Like the last, less common N.: smoother, with lance 
linear leaves, and narrower sharp-pointed bracts and calyx-teeth. 
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16. ORIGANUM, MARJORAM. (Old Greek id 
of mountains.) Natives of the Old World : wpe heres A ene ‘ aa 
O. vulgare, Witp Marsoram. Old gardens, and wild on 5 - 

sides jy 19-20 high, with small ovate nearly ane leaves, on short pee eae 
purplish flowers in corymbed purple-bracted clusters or short spikes ; calyx 
equally 5-toothed. , 

O. Majorana, Sweet Margoram. Cult. in kitchen-gardens (as an @); 
leaves small and finely soft-downy ; the bracts not colored; flowers whitish or 
purplish, with calyx hardly toothed but cleft nearly down on the lower side. 

17. THY MUS, THYME. (Ancient Greek and Latin name.) Low or 
creeping slightly woody-stemmed sweet-aromatic plants of the Old World: 
fl. small, in summer. Leaves in the common species entire, small, from 4 
to near 4! long, ovate, obovate or oblong with tapering base. 

T. Serpyllum, Creerinc Tayme. Cult. as a sweet herb, rarely a little 
spontaneous ; eae forming broad flat perennial turfs; leaves green; 
whorls of purplish or flesh-colored flowers crowded or somewhat spiked at the 
ends of the flowering branches. 

T. vulgaris, Common Tuyme. Rarely cult., more upright and bushy 
than the other, pale and rather hoary ; flowers in shorter clusters. 

18. SATUREIA, SAVORY. (The ancient Latin name.) Aromatic: 
fl. summer. 

8. horténsis, Summer Savory. Low and homely sweet herb of the gar- 
dens, sparingly run wild W., with oblong-linear leaves tapering at base, and 
pale or purplish small flowers clustered in their axils, or running into panicled 
spikes at the end of the branches. @ 

19. CALAMINTHA, CALAMINTH. (Greek for beautiful Mint.) Fl. 
summer. 2/ 

§ 1. Flowers loose in the axils, or above running into racemes or panicles. 

Cc. Rabel A delicate native but uncommon species, only from Niagara 
Falls W.: smooth, with weak stems 5! - 20’ long, also with creeping runners, 
oblong or almost linear leaves, or ovate on the runners, the loose purplish flow- 
ers about 4! long. 

C. Népeta, Basit-Tuyme. Nat. from Eu. from Virginia S.: soft-downy, 
branching, 1° - 2° high, with round-ovate crenate leaves, small and loose purple 
flowers, and calyx hairy in the throat. 

§ 2. Flowers in terminal heads or head-like whorls, crowded with awl-shaped bracts. 

C. Clinopodium, Basix. Waste grounds and along thickets; hairy, 
with rather simple stems 1° - 2° long, ovate and nearly entire petioled leaves, 
and pale purple small corollas. 

20. MELISSA, BALM, BEE-BALM. (Old name from Greek for bee.) 
Old-World sweet herbs. Fl. summer. 2 

M. officinalis, Common B. Gardens, sparingly running wild; rather 
hairy, loosely-branched, lemon-scented, with ovate or scarcely heart-shaped cre- 
nate-toothed leaves, and yellowish or soon white flowers in small loose axillary 

clusters. 

21, SALVIA, SAGE. (From the Latin salvo, to save, from its reputed 
healing qualities.) 

§ 1. Witp Sacus of the country, all with blue or partly white corollas. 2 

* Upper lip of calyx 3-toothed : lower cell of the anther present but deformed. 

S.lyrata. Sandy soil from New Jersey to Ill. & S.: 1°-2° high, rather 
hairy, with leaves mostly at the root and obovate or lyre-shaped, and a smaller 

air on the stem; whorls of flowers forming an interrupted raceme; corolla 

ardly 1/ long. 
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x « Upper lip of the calyx entire : lower cell of the anther wanting. 

S. urticifdlia. Woodlands from Maryland S.: 1°-2° high, leafy, some. 

what clammy-downy; leaves rhombic-ovate; racemes slender, the blue and 

white corolla only 4' long. ; 

S. azurea. Sandy soil S. & S. W.: nearly smooth and green, with rather 

simple stems, 2°-4° high; leaves lance-linear with tapering base, obtuse, 

entire, or the lower serrate ; the showy azure-blue flowers (less than 1’ long) 

numerous in a spike-like raceme. : : ; ; 

S. Pitcheri, from Kansas to Texas, is very like the foregoing, but minutely 
soft-downy ; occasionally cultivated, as is also 

S. farinosa, of Texas, with more petioled oblong-lanceolate leaves, the 
spikes, calyxes, &c. white-hoary, in contrast with the light blue corolla. 

§ 2. Garpun Sacus, cultivated for ornament, or the first species for tts savory 

foliage. Perennials, but some cult. as annuals, several woody at base. 

* Flowers blue. 

S. officinalis, Common Sac, from S. Eu.: low, minutely hoary-pubes- 
cent, with oblong-lanceolate leaves finely reticulated-rugose and the margins 

crenulate, spiked flower-whorls, and short corolla. ; f ; 

8. patens, from Mexico: 2°-3° high, rather hairy, with crenate triangular- 
ovate or halberd-shaped leaves, or the uppermost sessile ones oval, loose-pedi. 
celled flowers, showy deep blue corolla over 2! long, the lips widely gaping and 
the stamens exserted. 

* * Flowers scarlet-red. 

S. spléndens, Scarier Saez, of Brazil: smooth, with branching stems, 
ovate pointed leaves, the floral ones and calyx as well as the corolla (2' or more 
long and with short lower lip) bright scarlet. 

S. filgens, Carpinay or Mexican Rep S., from Mexico: tall, pubes- 
cent, with crenate ovate or oval leaves heart-shaped at base and somewhat 
rugose, green calyx, and long-tubed downy deep scarlet corolla over 2! long, 
the style plumose. 

S. coccinea, from Tropical America: somewhat downy or soft-hairy, 
with ovate and heart-shaped acute crenate leaves, deciduous bracts, green or 
purplish calyx, and smooth red corolla 1! long, with lower lip much longer than 
the upper one. 

S. pseudo-coccinea, from Trop. Amer.: like the last, but with bristly- 
hairy stems, less heart-shaped leaves, and corolla more or less pubescent. 

% *& % Flowers white. 

S. argéntea, from the Mediterranean regions: cult. for its silvery-white 
foliage, hardy ; the very large round-ovate root-leaves clothed with long white 
wool ; flowering stem and its sessile leaves, as well as calyx, &c. clammy-hairy ; 
the white corolla with scythe-shaped upper lip 1/ long and a very short tube. 

22. ROSMARINUS, ROSEMARY. (Old Latin name, dew of the sea.) 
R. officinalis, from S. Eu.: not hardy N.: leaves evergreen, linear, entire, 

ae a leas margins, white-hoary beneath, the upper with pale blue flowers in 
their axils. 

23. MONARDA, HORSE-MINT or BALM. (Named for an early 
Spanish writer on the medicinal plants of the New World, Monardez.) FI. 
summer. 

§ 1. Stamens and style protruding beyond the narrow acute upper lip of the corolla. 
leaves oblong-ovate or lance-ovate, with roundish or slightly heart-shaped base, 
veiny, pleasant-scented. 

M. didyma, Oswrco Tza or Bez-Batm. Wet ground N., and cult.; 
Jeaves petioled ; the floral ones tinged with red; calyx naked in the thtoat; 
corolla bright red. 
_ M. fistulosa, Witp Bercamor. Rocky grounds ; soft-downy or smooth- 
ish; leaves perles, the floral ones often whitish ; calyx very hairy in the 
throat ; corolla rose-color, purple, or white. 
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M. Bradburiana, From Ohio W., differs from the preceding in the 
sessile leaves soft-hairy beneath, calyx contracted above, and shorter corolla. 

§ 2. Stamens not longer than the purple-spotted notched upper lip o 
corolla, the tube of which is Lael cd in the cali, ae oe 

M. Ppuncilta; Horse-Mint. Dry sandy ground, from New York to 
Til. and S.: strong-scented and pungent, slightly hoary; leaves lanceolate 
the floral ones and bracts tinged yellow and purple ; calyx-teeth short and awn- 
less ; corolla yellowish. 
M. aristata. Plains from Missouri 8. W., has its calyx strongly bearded 

in oe aires and with awn-like teeth, the floral leaves and reese conspicuously 
awn-tipped. 

24. BLEPHILIA. (From Greek for eyelash, the bracts strongly ciliave, 
the outer ones ovate.) JF]. summer. 

B. ciliata. | Dry ground, from Penn. 8. & W.: leaves almost sessile, ovate 
or oblong, whitish-downy beneath ; outer bracts large, acute ; corolla hairy. 

B. nepetoides. Low shady grounds N. & W.: hairy all over; leaves 
lance-ovate sometimes heart-shaped at base, on distinct petioles ; bracts smaller 
and very slender-pointed ; corolla smoothish, purple-spotted. 

25. LOPHANTHUS, GIANT HYSSOP. (Name from Greek for crest 
and flower, not very appropriate. Wild in rich soil, chiefly N. & W., with 
ovate and toothed leaves: fl. summer. 2/ 

L. nepetoides. Smooth, coarse, not sweet-scented; stem 4°- 6° high 

and sharply 4-angled; calyx-teeth ovate, bluntish, almost equalling the dull 
yellowish corolla. 

L. scrophulariifolius. Resembles the preceding, but the obtusely an- 

gled stem and sharper-toothed leaves rather pubescent, the lanceolate acute calyx- 

teeth shorter than the purplish corolla. 
L. anisatus. Wild from Wisconsin far N. W. and rare in cultivation : 

slender, with anise-scented leaves white beneath, and calyx much shorter than 

the lavender-blue corolla. 

26. NEPETA, CAT-MINT. (Latin name, from the city Nepete.) 2 

N. Cataria, Carnie. Weed nat. from Eu. around dwellings and gardens: 

soft-downy ; with oblong heart-shaped leaves deeply crenate, and whitish flow- 

ers ccowded in terminal clusters or spikes, in late summer. 

N. Glechoma, Grounp Ivy, Gity. Weed nat. from Eu. in waste or 

cult. shaded grounds : creeping and spreading, with smoothish rounded kidney- 

shaped crenate leaves on slender petioles, and light blue flowers in their axils, 

each pair of anther cells approaching and forming a little cross : fi. all spring 

and summer. 

27. CEDRONELLA. (From Greek name of oil of cedar, alluding to the 

sweet aromatic scent of the foliage of the first species.) The cultivated species, 

not hardy N.: fl. summer. 2/ x 

C. triphylla, Batm-or-Giteap of the English gardens, here rarely cult., 

from Madeira ; very sweet-scented leaves of 3 broadly lanceolate leaflets ; flowers 

urplish. 
C. Mexicana, from New Mexico, has simple lance-ovate leaves with heart- 

shaped base, erect stems, and handsome rose-colored flowers in close clusters. 

. cordata, wild in shady grounds from W. Penn. S., but rare: low, 

hairy, with long leafy runners, heart-shaped leaves, and scattered flowers, the 

purplish corolla 14/ long, ite throat inflated. 

98. PHYSOSTEGIA, FALSE DRAGON-HEAD. (Name from Greek 

words for inflated or bladdery covering.) F]. all summer. 2 

P. Virginiana. Wet banks of streams, from New York W. & S., in sev- 

eral varieties : 1° -4° high; leaves mostly serrate ; flowers either crowded or 

rather distant in the spikes ; corolla pale rose-purple, 1’ or more long. 
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29. BRUNELLA, SELF-HEAL or HEAL-ALL. (Latinized from the 
old German name.) FI. allsummer. 2 
B. vulgaris. Low fields and copses low, spreading, with ovate or oblong 

petioled leaves, and 3 flowers under each of the broad and round purplish bracts 
of the head ; corolla bluish-purple or rarely white. 

30. SCUTELLARIA, SKULLCAP. (Name from Latin scutellum, a 
dish.) FI. in summer, in species ours blue or violet. 2 

§ 1. Flowers in racemes or spikes terminating the stem and branches. 

S. versicolor. River-banks, from Penn. W. & S.: stem stout, 1°-3° high, 
soft-pubescent, as are the heart-shaped very veiny and rugose crenate and blunt- 
ish long-petioled leaves ; spike-like racemes clammy-pubescent; corolla almost 
1' long, the lower lip purple-spotted. 

S. canéscens. Tec Penn. S. & W.: stems branching, 2°-4° high; 
leaves petioled, ovate or lance-ovate, or some of them heart-shaped at base, the 
lower surface as also the racemes and flowers whitish with very fine soft down, 
otherwise smoothish ; corolla 1! long. 

S. pilosa. Pubescent with spreading hairs; stem nearly simple, 1°- 3° 
high, bearing rather distant pairs of roundish or oblong-ovate veiny leaves, the 
lower sometimes heart-shaped, upper on short-margined petioles; racemes 
short, the bracts spatulate ; corolla 3/ long. 

S. integrifdlia. Along thickets: minutely hoary, 1°- 2° high; leaves 
lance-oblong or linear, obtuse, nearly entire, very short-petioled ; raceme short ; 
corolla 1/ long, much enlarged upwards. 

§ 2. Flowers short-peduncled in the axils of some of the sessile leaves. 

S. nervosa. Moist ground from New York S. W.: smooth, 1° - 2° high, 
slender ; leaves roundish or ovate, sparingly toothed, 1’ long, those subtending 
the flowers ovate-lanceolate and entire, the nerve-like main veins prominent 
beneath ; flowers 4! long. 

8. parvula. Dry banks and shores, commoner W. & S.: low and spread- 
ing, 3/-6! high; with round-ovate or lance-ovate and slightly heart-shaped 
leaves 3/ or more long, and flowers }/ long. 

S. galericulata. Wet ground N.: smoothish; the slender simple stems 
1°—2° high; leaves ovate-lanceolate, sometimes with a heart-shaped base, acute, 
serrate ; flowers §' long, with arched upper lip. 

§ 3. Flowers in axillary or some terminal one-sided racemes. 

S. lateriflora. Wet shady places: smooth, branching, 1° - 2° high, with 
lance-ovate or oblong acute coarsely serrate leaves on slender petioles ; racemes 
rather leafy-bracted ; flowers 4! long. 

31. MARRUBIUM, HOREHOUND. (Late Latin name, from Hebrew 
word for bitter.) Fl. late summer. 2 

M. vulgare, Common H., from Europe, in gardens and waste places: 
branching, spreading, hoary-downy, with round-ovate crenate-rugose leaves on 
petioles, and small white corolla. 
Brack Horenounn, Bariotra nicra, of Europe, and naturalized in a 

few places E., is not hoary, and has purplish flowers with a spreading 5-toothed 
border to the calyx. 

32. GALEOPSIS, HEMP-NETTLE. (Name in Greek means like a 
weasel ; the likeness not at all obvious.) Fl. summer. @ 

G. Tetrahit, Common H. Damp waste and cult. grounds, nat. from Eu.° 
a common weed, rather bristly-hairy, with stem swollen below each joint, leaves 
ovate and coarsely serrate, and corolla purplish or variegated. 

33. LAMIUM, DEAD-NETTLE. (Name from Greck word for throat.} 
Low spreading herbs from Old World’ fl. spring and summer. 



MINT FAMILY. 253 

# Insignificant weeds in waste or cultivated grounds, with few small and purple or 
slender flowers in some of the axils. @ @ 

L. amplexicaule. Leaves rounded, deeply crenate-toothed and cut, the 
upper ones reed cds corolla with a long tube, its upper lip bearded, the 
lower one spotted. 

L. purptreum. Not so common: leaves more heart-shaped, and less 
cut, all of them petioled. 

* * Flowers larger, 1! long, in several axillary whorls :_ corolla ascending, the 
¥ Po lateral lobes bearing a slender awl-shaped ap, ig 

L. album. Gardens and waste grounds: hairy ; leaves all petioled, ovate 
and heart-shaped, rugose-veiny ; flowers white. 

L. maculatum. Cult. in gardens; hairy or nearly smooth; leaves as in 
the other, but with a white spot or blotch on the upper face ; flowers purple. 

34, LEONURUS, MOTHERWORT. (Name in Greek means Lon’s tail, 
but there is no obvious resemblance.) FJ. late summer. 

L. Cardiaca, Common M. Nat. from Eu. in cult. and waste grounds; 
tall, with palmately cleft.long-petioled leaves, the lower rounded, the upper 
wedge-shaped at base ; upper lip of pale purple corolla bearded. 2 

35. STACHYS, HEDGE-NETTLE. (Greek word for spike, from the 
inflorescence.) Flowers in summer, in all ours 2/. 

# Wild species in wet grounds, with small light reddish-purple corolla. 

Ss. Meets Common in many and diverse varieties, rough-hairy or 
smooth, or the angles of the stem bristly ; leaves oblong or lance-ovate, or the 
lower heart-shaped at base, crenately toothed, the lower or nearly all petioled ; 
calyx-teeth sh dae or pungent. 

S. hyssopite ia. Wet sandy soil, not common: smooth, low (1° high) ; 
leaves linear or linear-oblong, almost entire, sessile; calyx-teeth softer and less 
pointed. 

* * Cultivated for ornament: not very common. 

S. lanata, from Europe: low, tufted; the stems, oblong Mullein-like 
leaves, and dense interrupted spike wholly covered with thick and silvery white 
wool, and very short dull purple corollas. 

S. coceinea, Scarier S., from Mexico, with ovate-oblong and heart- 
shaped pubescent leaves, and whorled flowers with bright red corolla, its tube 
often 1/ long. 

36. BETONICA, BETONY. (The Latin name.) Cult. occasionally in 
old gardens, from Old World. Stems low, erect: leaves coarsely crenate, 
oblong, those on the stem few, of the root larger and heart-shaped on long 
petioles. Fl. summer. 2 : 

B. grandiflora, Great B., from Northern Asia; with stem 1°- 2° high, 
flowers in separated whorls, purple corollas 13’ long. ; ' 

B. officinalis, Woop B., from Europe, has flowers many times smaller, in 
a more crowded oblong spike. 

87. PHLOMIS, JERUSALEM SAGE. (Old Greek name of some woolly 
plant.) Fl. summer. 2 

P. tuberdsa, from E. Eu.: cultivated in old gardens, sparingly run wild ; 
stems 3°-—5° high; leaves ovate gr ovate-oblong and heart-shaped, crenate, 
rugose, smoothish ; flowers in remote and dense whorls ; upper lip of the purple 

corolla white-hairy inside. 

38. MOLUCCELLA, MOLUCCA BALM, SHELL-FLOWER. (Name 
from Molucca Islands.) Fl. summer. @ 

M. levis, from Asia: in some old gardens: low, much branched, smooth, 

with roundish petioled leaves, flowers sessile in their axils accompanied by 

spine-like ‘bracts, the remarkable large cup-shaped calyx oblique and 1/ long, 
much exceeding the inconspicuous corolla. 
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80. BORRAGINACEAs, BORAGE FAMILY. 

Mostly rough or rough-hairy plants, known from all related 
monopetalous orders by having a deeply 4-lobed ovary, or apparently 

4 ovaries around the base of a common style, each 1-ovuled, ripen- 

ing into akenes or nutlets, along with regular flowers (Echium 

excepted), stamens as many as the lobes of the corolla (5) and 

alternate with them, and alternate (mostly entire) leaves. In the 

Heliotrope tribe, however, the ovary is not lobed, but the fruit at 

maturity separates into 2 or 4 nutlets. Stigmas 1 or 2. Embryo 
filling the seed: no albumen. Flowers disposed to be on one side of 
the stem or branches, or ‘of the branches of cymes, the raceme-like 

clusters coiled at the end and straightening as the flowers expand. 
Herbage not aromatic ; juice commonly bitterish, often somewhat 
mucilaginous. Roots of several are red and used for dye. 

I. BORAGE FAMILY prover, having the deeply 4-parted 
ovary as above. Ours all herbs. 

§1. Corolla irregular funnel-form, naked in the throat : stamens unequal ! 

1. ECHIUM. Two of the spreading lobes of the corolla shorter than the others. 
Stamens ascending, more or less protruding: filaments and style long and 
slender. Stigmas 2. Nutlets erect, leathery, rough-wrinkled. 

§ 2. Corolla wheel-shaped, with no tube at all. 

2. BORRAGO. Flowers, as in all the following, perfectly regular. A blunt scale 
at the base of each lobe of the 5-parted corolla, alternating with the con- 
niving stamens. Filaments very short, broad, and with a cartilaginous pro- 
jection behind the linear pointed anther. Nutlets erect. 

6. MYOSOTIS, and 7. OMPHALODES, from the short tube to the corolla may 
be sought for here. 

§ 38. Corolla tubular, funnel-form, or salver-shaped, sometimes almost wheel-shaped, 

* Open in the throat, the folds or short scales, if any, not closing over the orifice. 

8. MERTENSIA. Corolla tubular, trumpet-shaped, with the widely spreading 
border scarcely at all lobed and its throat perfectly naked in the common 
species; the slender filaments protruding. Fruit fleshy, smooth or wrinkled. 
mooth plants, which is rare in this order. | a 

4. ONOSMODIUM. Corolla tubular, with the 5 acute lobes erect or converging, 
the throat perfectly naked, bearing the arrow-shaped or linear and mucronate 
anthers: filaments hardly any. Style very slender and protruding. Nutlets 
stony, smooth, fixed by their base. Very rough-bristly homely plants. 

5. LITHOSPERMUM. Corolla funnel-form or salver-shaped, with rounded lobes 
imbricated in the bud, with or without evident short and broad scales or 
folds in the throat. Anthers oblong, included: filaments hardly any. Nut- 
lets stony, smooth or roughened, ovate, fixed by the base. Rough or hairy 
lants, mostly with red roots. 

6. MYOSOTIS. ‘Corolla very short-salver-form, the tube only about the length of 
the 5-toothed or 5-cleft calyx, the rounded lobes convolute in the bud, the 
throat with 5 small and blunt arching appendages. Anthers short, included. 
Nutlets smooth and hard, fixed by thee base. Low and small, mostly soft- 
hairy plants, the small racemed flowers commonly bractless. 

« * Scales or appendages of the corolla, conspicuous one before the base of each lobe, 
and closing or nearly closing the orifice. 

+ Ovrolla short-salver-shaped or nearly wheel-shaped : stamens included. 

7. OMPHALODES. Corolla with tube shorter than the rounded lobes. Nutlets 
smooth, ae arid with a hollow basket-like top. Flowers loosely ra- 
cemed; no bracts. Low smooth-or smoothish herbs. 
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8 ECHINOSPERMUM. Corolla with tube as short as the rounded lobes, the 
throat closed with short rounded scales. Nutlets erect, fixed to the central 
column or base of the style, triangular, roughened, and bearing one or more 
marginal rows of hg gr prickles, forming small burs. Coarse weeds, 
with eat braced racemed flowers. 

9. CYNOGLOSSUM. Corolla between short funnel-form and wheel-shaped, the 
tube about the mater of the rounded lobes; throat closed by the blunt scales. 
Nutlets bur-like, oblique on the expended base of the style, to which they 
are fixed by their apex, roughened all over with short barbed or hooked 
prickles. Coarse and strong-scented plants, with racemed flowers, the lower 
sometimes bracted, otherwise bractless. 

+ + Corolla tubular and more or less funnel-shaped. 

10. LYCOPSIS. Corolla with a curved tube, slightly oblique 5-lobed border, and 
bristly-hairy scales in the throat. Stamens included in the tube. Nut- 
lets rough-wrinkled, erect, fixed by a hollowed base. Coarse, rough-bristly 
lants. 

il. SY¥MPHYTUM. Corolla straight, tubular-funnel form, with short spreadin 
lobes which are somewhat longer than the large awl-shaped scales an 
the linear or lanceolate anthers. Style slender, commonly protruding. Nut- 
lets erect, smooth, coriaceous, fixed by a hollowed base. Coarse herbs, branch- 
ing and leafy, with thickened or tuberous roots, the juice mucilaginous and 
bitterish, used in popular medicine. Flowers nodding in raceme-like often 
forked clusters, either naked or leafy-bracted at base. 

II. HELIOTROPE FAMILY, the ovary not divided but 
tipped with the simple style, the fruit when ripe separating into 2 
or 4 closed pieces or nutlets. 

12. HELIOTROPIUM. Corolla short funnel-form or salver-shaped, the open throat 
more or less plaited. Anthers nearly sessile, included. Style short: stigma 
conical or capitate. Ovary 4-celled, in fruit splitting into 4 nutlets. Flowers 
small, in one-sided single or cymose-clustered spikes, mostly bractless. : 

13. HELIOPHYTUM. Corolla constricted at the throat. Style very short. Fruit 
mitre-shaped, splitting at maturity into 2 nutlets each 2-celled. Otherwise 
as in Heliotropium. 

1. ECHIUM, VIPER’S BUGLOSS. (Name from Greek word for viper.) 
E. vulgare, Common V. or BLuEWeEED. Cult. from Eu. in old gardens, 

and a weed in fields, Penn. to Virginia : 1°-2° high, very rough-bristly, with 
lanceolate sessile leaves, and showy flowers in racemed clusters, the purple 
corolla changing to bright blue, in summer. @ 

2. BORRAGO, BORAGE. (Old name, supposed corruption of cor ago, from 
imagined cordial properties. ) 

B. officinalis, Common B. Cult. from Eu. in old gardens, spreading, 
branched, beset with sharp and whitish spreading bristles; leaves oval or 

oblong-lanceolate; flowers loosely racemed, handsome, blue or purplish, with 

dark anthers, in summer. @© ~ 

38. MERTENSIA. (Named fora Prof. Mertens, of Germany.) 2 

M. Virginica, Viremian or SmoorH Luneworrt. Alluvial soil W. 
& §., and eit for ornament: a very smooth and pale leafy plant, 1° - 2° high, 
with obovate entire leaves, those of the root long-petioled, handsome flowers 
spreading or hanging on slender pedicels in loose raceme-like clusters, the light 
blue or at first purple corolla 1/ long: fl. spring. 

4. ONOSMODIUM, FALSE GROMWELL. (Name means like Onos- 
ma, an European genus of this family.) Wild plants of the country, mostly 

in rich soil, in dry or alluvial ground : flowers eafy-bracted, greenish or yel- 

lowish-white, in summer. 
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O. Virginianum. Clothed with harsh but appressed short bristles, 1° - 2° 
high, with oblong leaves, and lance-awl-shaped lobes of narrow corolla spar- 
ingly bristly outside. 

O. Carolinianum. From New York W. & §.: shaggy with rough and 
spreading bristles, stout, 3°- 4° high, with lance-ovate or oblong-acute leaves, 
and lobes of rather broad corolla triangular and thickly hairy. 

O. mélle. Only W.: hoary with softer and whitish appressed hairs, the 
oblong-ovate bluntish leaves strongly ribbed, and lobes of the triangular-pointed 
lobes of the narrow corolla thickly hairy outside. 

5. LITHOSPERMUM, GROMWELL, PUCCOON. (Name from 
Greek, means stony seed.) Flowers in late spring and summer, at length 
scattered or as if spiked, leafy-bracted. 

§ 1. Corolla white or only yellowish in the wholly naked throat, scarcely longer than 
the calyx : nutlets rough-wrinkled and pitted, gray and dull. @) @ 

L. arvénse, Corn GromweELu. Nat. from Eu. in waste dry soil, 6! — 12! 
high, roughish-hoary, with lanceolate or linear leaves and inconspicuous flowers. 

§ 2. Corolla dull whitish, rather short, with little downy scales or rather folds in 
the throat: nutlets smooth or with a few pores, often ivory-white. 2 

L. angustifolium. River-banks from Ill. S. & W.: minutely roughish- 
hoary, branched, 6/- 15’ high, with linear rigid leaves, short peduncles recurved 
in fruit, and corolla not longer than calyx. 
L. officinale, Common G. of Europe, a weed by some roadsides : 1°- 2° 

high, branched above, with broadish-lanceolate acute leaves rough above but 
soft-downy beneath, and corolla longer than calyx. 

L. latifolium. From W. New York W. & S.: larger and rougher than 
the last, ovate and lance-ovate pointed leaves 2/-4' long and prominently 
ribbed, those from the root larger and roundish ; corolla shorter than calyx. 

§ 3. Corolla bright orange-yellow, showy, longer than calyx, almost salver-shaped, 
with little appendages in the throat evdent : nutlets smooth, usually ivory-whate. 

L. hirtum, Harry Puccoon. Dry ground, chiefly 8S. & W.: 19-2° 
high, roughish-bristly, with lanceolate or linear leaves, or those next the flowers 
ovate-oblong and bristly-ciliate, the crowded flowers peduncled, tube of the 
corolla scarcely longer than the breadth of the border (3/-1/) and woolly- 
bearded at base inside. 

L. canéscens, Hoary P. Mostly N. & W.: softer-hairy and somewhat 
hoary, 6’—15! high, smaller-flowered than the preceding, and tube of corolla 
smooth at base inside. 

L. longifldrum, only on prairies N. W., has linear leaves, and tube of 
corolla 1/ or more long, many times longer than the eroded-toothed lobes. 

6. MYOSOTIS, FORGET-ME-NOT or SCORPION-GRASS. (Name 
in Greek means mouse-ear, from the short soft leaves of some species.) Fl. 
spring and summer. 

M. palustris, True F., in gardens and some waste places, with loosely 
branched stems ascending from a creeping base, rough-pubescent lance-oblong 
leaves, moderately 5-cleft calyx shorter than the spreading pedicels, its hairs 
not hooked nor glandular, and its lobes open in fruit; corolla light blue with a 
ellow eye. — Var. LAxa, wild in wet places N., has smaller flowers on still 
onger pedicels. 2/ 
M. arvensis. Not rare in fields, &c.: hirsute, with lance-oblong acutish 

leaves, racemes naked at base and stalked, small blue corolla, pedicels spreading 
in fruit and longer than the 5-cleft equal calyx, the lobes of which are closed in ° 
fruit, and the tube beset with some hooked or glandular-tipped hairs. @ @ 
M.vérna. Dry hills: bristly-hirsute, erect (4/-10° high), branched from 

base, with oblong and blunt leaves, racemes leafy at base, very small mostly 
white corolla, pedicels in fruit erect and appressed at base, but abru tly bent 
outwards near the apex, and rather shorter than the unequal very Beaty calyx, 
some of its bristles hooked or glandular et their tip. @ @ 
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7. OMPHALODES. (Name from the Greek, refers to the navel-shaped 
depression on the upper face of the nutlets.) Cult. from Eu. for ornament. 

O. vérna, Brive or Sprine Navetworr. Spreading by leafy runners ; 
leaves ovate or somewhat heart-shaped, 2'-3' long, pointed, green ; flowers 
azure-blue, in spring. 2/ 

O. linifolia, Wairz N. Erect, 6/-12! high, loosely branched, very pale 
or glaucous, with broadly lanceolate leaves sparingly ciliate, the upper sessile, 
white or bluish flowers, and turgid nutlets toothed around the margin of the 
cavity. @ 

8. ECHINOSPERMUM, STICKSEED. (Name of two Greek words 
for hedgehog and seed, trom the nutlets.) 

E. Lappula. Weed of waste grounds, especially N., roughish-hairy, erect, 
1°- 2° high, with lanceolate leaves, small blue flowers, and nutlets with rough- 
tubercled back and thickly-prickled margins: fl. all summer. @ 

9. CYNOGLOSSUM, HOUNDSTONGUE (which the name means in 
Greek). Fl. summer. Nutlets form burs which adhere to fleece. 

C. officinale, Common H. Coarse weed from Europe, common in pas- 
tures and roadsides: leafy, soft-pubescent, with spatulate or lance-oblong 
leaves, the upper ones closcly sessile, crimson purple corolla, and flat somewhat 
margined nutlets. @ 

C. Virginicum, Witp Comrrey. Rich woods: bristly-hairy; with 
simple stem leafless above and bearing a few corymbed naked racemes of blue 
flowers, the stem leaves lance-oblong with heart-shaped clasping base, the nut- 
lets very convex. 

C. Morisoni, Becear’s Licz. Thickets and open woods: a common 
weed, 2°- 4° high, with slender widely spreading branches, thin oblong-ovate 
leaves tapering to both ends, forking and diverging racemes of very small 
whitish or bluish flowers on pedicels reflexed in fruit, and convex barbed-prickly 
smal] nutlets. © © 

10. LYCOPSIS, BUGLOSS. (Name of Greck words for wolf and face or 
aspect.) European weeds. Fl. summer. @ 

L. arvénsis, Frevp or Smatz Buetoss. Very rough-bristly weed, about 
1° high, in sandy fields E.; with lance-oblong leaves, and small blue corolla 
little exceeding the calyx. 

ll. SYMPHYTUM, COMFREY. (From Greek word meaning to be 
together or unite, alluding probably to supposed healing properties.) Cult. 

from Old World : fl. summer. 

S. officinale, Common C. Rather soft-hairy; the branches winged by 

the decurrent bases of the oblong-lanccolate leaves ; corolla yellowish-white. 

Naturalized sparingly in moist grounds. . 

8. aspérrimum, Rovcu C. Cult. in some gardens: stem anc widel 

spreading branches excessively rough with short and somewhat recurved little 

prickles, not winged ; calyx-lobes short ; corolla reddish purple in bud changing 

to blue. 

12. HELIOTROPIUM, HELIOTROPE (i.e., in Greek, turning to the 
sun). Fil. all summer. 

* Spikes only in pairs, or the lateral ones solitary: flowers white. @ 

H. Curassavicum. Sandy shores and banks from Virginia and Illinois 

S.: very smooth and pale; leaves oblong, spatulate, or lance-linear, thickish, 

veinless. 
H. Europeum. Old gardens and waste places S., introduced from En. ; 

hoary-downy, 6'-18' high; leaves oval, long-petioled, veiny. 
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* « Spikes collected in terminal and several times forked cymes: woody-stemmed 
or shrubby house and bedding plants from Peru and Chili. 2, 

H. Peruvianum, Sweet Heriotrors. Pubescent, with ovate-oblong 
or lance-ovate very veiny rugose leaves, and vanilla-scented pale blue-purple 
flowers. 
H.corymbdsum. Cult. with the other, differs mainly in the larger and 

deeper-blue flowers of much less fragrance. 

13. HELIOPHYTUM. (Name of the Greek words for sun and plant, 
indicating the resemblance to Heliotrope.) 

H. Indicum, Inpraw Herrotrore: hairy low plant, nat. from India as a 
weed in waste ground S.; with ovate heart-shaped leaves, and solitary spikes of 
small purplish flowers, in summer ; a cavity before each seed-bearing cell of the 
oinbel fruit. @ 

81. HYDROPHYLLACE, WATERLEAF FAMILY. 
Plants in some sort resembling both the foregoing and the following 

families, in the arrangement of the flowers more commonly imitating 
the former; differing from both in the 1-celled ovary and pod with 
2 parietal placentz. In some the placente unite in the axis, making 
a two-celled ovary. Style 2-cleft or else 2 separate styles. Ovules 
at least 2 to each placenta. Seeds with a small embryo in hard 
albumen. Juice inert and watery. Leaves mostly alternate, simple 
or compound. The following are all N. American plants, some 
wild, the others cult. for ornament {rom the West. 

§ 1. Style 2-cleft: ovary and pod 1-celled, with two parietal placenta, 

* These fleshy and so broad that they line the oat, and enclose the (mostly 4) ovules 
seeds: corolla usually convolute in the bud, commonly with 5 or 10 folds, 

scales, or other appendages down the inside of the tube. 

1. HYDROPHYLLUM. Calyx 5-parted, sometimes with small appendages at the 
sinuses, not enlarged in fruit. Corolla bell-shaped. Style and mostly hairy 
filaments protruded: anthers linear. Pod small, globose, ripening 1-4 
ot oe seeds. Flowers in crowded cymes or clusters. Leaves alternate, 
slender-petioled. 

2. NEMOPHILA. Calyx 5-parted, and with a reflexed appendage in each sinus, 
somewhat enlarging in fruit. Corolla open bell-shaped or wheel-shaped, 
longer than the stamens. Flowers solitary and long-peduncled. Leaves, 
mostly opposite, at least the lower ones. 

* « Placenta narrow, adherent directly to the walls, or else borne on an incomplete 
partition and projecting into the cell, where they sometimes meet: lobes of the 
corolla imbricated in the bud. 

' 8. PHACELIA. Calyx 5-parted, the divisions narrow ; no appendages at tha 
sinuses. Corolla open bell-shaped, appreaciiing wheel-shaped. Stamens and 
style often protruded. Pod 4-many-seeded. Leaves alternate. Flowers in 
one-sided raceme-like clusters or spikes. 

4. WHITLAVIA. Corolla tubular-bell-shaped or afettly contracted at the throat, 
the 5 short and broad lobes abruptly and widely spreading. (Pod many- 
seeded.) Otherwise as the last section of Phacelia. 

§ 2. Styles 2 (rarely 8), separate quite to the base: ovary and pod 2-celled: seeds 
minute and very numerous. 

5. HYDROLEA. Calyx65-parted. Corolla open-bell-shaped or approaching wheel- 
shaped, rather shorter than the stamens: filaments enlarged at base. Herbs, 
or somewhat shrubby, with entire leaves and often spines in their axils. 
Flowers in loose axillary clusters. 

WIGANDIA, from South America, with very large rounded leaves and shai 
or stinging bristles, is of late planted out as an ornamental leaf-plant, but ie 
as yet uncommon. 
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1, HYDROPHYLLUM, WATERLEAF, is a translation of the name 
from the Greek, the application obscure. Plants of rich woods, &. Flow- 
ers white or bluish-tinged, in early summer. 2/ 

* Calyx with minute appendages if any : rootstocks creeping, scaly-toothed. 
_H. macrophyllum. From Ohio W.&S. W.: rough-hairy, with leaves 

pinnately divided into 9-13 cut-toothed divisions or leaflets ; a globular cluster 
of flowers on a very long peduncle. . 
H. Virginicum. Very common N. & W.: smooth or smoothish, with 

5-7 main divisions to the pinnate leaves, the lowest pair 2-parted, and calyx- 
lobes bristly-ciliate. 
H. Canadénse. Chiefly N.: barely 1° high, nearly smooth, the roundish 

leaves palmately 5-7-lobed and with heart-shaped base, or some minute leaflets 
on the petioles, which are longer than the peduncles of the flower-cluster. 

* * Calyx with a conspicuous refleced appendage in each sinus. 

B. appendiculatum. From New York W. & S.: pubescent or hairy, 
with rounded palmately 5-lobed leaves or some of them pinnately divided, rather 
loose flower-clusters, and bristly-hairy calyx. 

2. NEMOPHILA. (Name from the Greek, means lover of the grove.) Low 
cae plants cultivated for ornament; all but the first from California : 
- summer. @ 

N. phacelioides. Wild from Arkansas §., and sparingly cult. ; with 
ascending stems 1°-2° long, alternate leaves pinnately parted into 3-9 oblong 
entire divisions, and purplish-blue corolla 14/ broad. 
N. insignis. Slender, procumbent, with lobes of the pinnate leaves cut- 

toothed, and pure blue corolla 1! broad. 
N. maculata. Prostrate, with leaves all opposite and mostly sessile, 

the lower lyrate-pinnatifid, upper sparingly cut-toothed, and white corolla with 
violet patch on each lobe. 

N. atomaria. Procumbent; leaves opposite, pinnatifid; corolla smaller, 
white sprinkled with chocolate-brown spots. 

8. PHACELIA. (Name from Greek word for a cluster.) Several species 
cult. for ornament: fl. spring or summer. 

§1. True Puaceria, with only 4 ovules and seeds : lobes of corolla entire. 

P. congésta. Cult. from Texas, &c.: rather pubescent, with leaves pin- 
nately divided or cleft into few oblong or ovate cut-toothed leaflets or lobes, and 
small blue flowers in 3 or 4 spikes at the summit of a slender peduncle ; stamens 
slightly protruding. @ 
P. tanacetifdlia, from California: taller, bristly-hairy, with narrower 

pinnatifid leaflets, larger flowers in longer dense a and long stamens. @ 
P. bipinnatifida. Wild from Ohio S. & W. in rich shady soil: 1°-2° 

high, branched, glandular-hairy, with leaves twice pinnately divided into ovate 
cut-lobed leaflets, flowers slender pedicelled in long loose racemes, violet-blue 
corolla 3/ or more broad. @© 

§ 2. CosmAnruus, with 4 ovules and seeds, and fringed lobes to corolla. @ ® 

P. Purshii. Shady soil from Penn. W. & S. and cult. under the name of 
the next: slender, 8-12! high ; lobes of pinnatifid leaves several, lance-oblong, 
acute ; flowers of the raceme numerous, on slender pedicels ; corolla light blue 
or whitish, 3! broad ; filaments hairy below. : . 

P. fimbriata, the true plant grows only in the high Alleghanies S., is 
smaller, with 3-7 rounded or oblong blunt divisions to the leaves, few and 
smaller white flowers, 

§ 3, Evroca, with seeds or at least ovules several or many : corolla-lobes entire. 

P. parviflora. Shaded banks from Penn. to N. Car.: scarce, delicate 

little phat 3'~6 high, with pinnately divided or cleft leaves, a raceme of few 

flowers on slender pedicels, bluish corolla Jess than 4' wide, and few seeds @ 
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P. viscida, cult. from California as Evroca viscipa: clammy all over 
with dark glandular hairs, rather coarse ; leaves ovate, cut-toothed, short- 
petioled; racemes single terminating the branches ; corolla deep blue, 1! or less 
wide; pod many-seeded. @ 

4. WHITLAVIA. (Named by the lamented Professor Harvey for his 
friend Mr. Whitla.) Fl. summer. @ 
W. grandiflora. Cult. for ornament, from California: resembles Pha- 

celia viscidain growth and foliage, but only slightly clammy, the roundish-ovate 
or slightly heart-shaped leaves coarsely toothed, on longer petioles; racemes 
loose ; corolla 1’ or more long, violet-blue (also a white variety) ; stamens and 
style very slender and protruding. 

5. HYDROLEA. (Named from Greek word for water; the plants aquatic 
or in wet places.) Fl. summer. 

H. quadrivalvis, of S. E. States, has hairy stems; lanceolate acute leaves 
tapering to the base, and lanceolate sepals nearly as long as the corolla. 

. affinis, of river-banks, from S. Illinois S., is smooth, with short-petioled 
lanceolate leaves, and ovate sepals as long as the corolla. 
H. ovata, of S. W. States, has soft-downy stems, ovate leaves, looser flow- 

ers, and lanceolate villous sepals. 

82. POLEMONIACEZ, POLEMONIUM FAMILY. 

Chiefly herbs, with regular flowers, persistent 5-cleft calyx, the 5 
lobes of the monopetalous corolla convolute in the bud, 3-lobed 
style, 3-celled ovary and pod; the single, few, or many seeds in each 
cell borne on the thick axis. Embryo straight in the axis of 
albumen. Insipid and innocent plants, the juice watery. Nearly 
all are N. American plants, many cult. for ornament. 

§ 1. Erect or diffuse herbs, not climbing, and with nothing resembling stipules. 

1. PHLOX. Calyx narrow, prismatic or plaited, 5-toothed or 5-cleft. Corolla 
salver-shaped, with a long tube (Lessons, p. 90, tig. 255), in which the 5 
short and unequally inserted stamens are included. Ovary often with 2 
ovules, but the short pod with only one seed in each cell. Leaves entire and 
mostly sessile, the lower all opposite, upper often alternate. 

2. GILIA. Calyx tubular or bell-shaped, 5-cleft. Corolla of various shapes. 
Stamens equally inserted and projecting from the throat of the corolla, not 
declined. Ovules and seeds several in each cell. Leaves either entire, cut, 
or divided. ‘ 

8. POLEMONIUM. Calyx bell-shaped. Corolla open-bell-shaped or short-funnel 
form. Stamens slender, like those of Gilia, but declined, hairy-appendaged 
at the base. Leaves pinnate, alternate. 

§ 2. Tall-climbing by compound tendrils on the pinnate leaves: lowest leaflets close 
to the stem, unlike the others, imitating stipules. 

4. COBHA. Calyx of 5 large leaf-like divisions, the margins of which, applied 
each to each, appear like 5 winged angles. Corolla bell-shaped, with short 
and broad spreading lobes. Stamens declined. A fleshy disk around the 
base of the ovary. Seeds numerous in each cell of the pod, winged. Pe- 
duncles axillary, 1-flowered, leafy-bracted near the base, naked above. 
Leaves alternate. 

1. PHLOX. (Greek for flame, anciently applied to Lychnis, and transferred 
to these North American plants.) 

§ 1. @© Cultivated for ornament from Texas : fi. all summer. 
P. Drummondii. From this come all the annual Phioxes of the gardens : 

rather low, branching and oe somewhat clammy-pubescent, with co 
rymbs of purple, crimson, rose-colored, or even white, showy flowers. 
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§2. 2f Wild in mostly dry or rocky ground, also common in gardens, where the 
species are much crossed and varied. 

« Stems erect: flowers in oblong or pyramidal panicle, with short peduncles and 
ae : lobes of corolla pe i ial faple, and with dey varieties. 

ud from Pennsylvania S. and W.: fl. summer. 

_P, paniculata. Smooth, or some varieties roughish or soft hairy, 2°-4° 
high, stout ; leaves oblong or ovate-lanceolate and mostly with tapering base; 
panicle broad ; calyx-teeth sharp-pointed. 

P. maculata. Smooth; stem slender, 1°-2° high, purple-spotted lower 
leaves lanceolate, upper lance-ovate from a rounded or somewhat heart-shaped 
base ; panicle long and narrow, leafy below ; calyx-teeth hardly pointed. 

a % Stems ascending or erect, but often with a prostrate base, 1° - 3° high: whole 
plant smooth, not clammy nor glandular : flowers corymbed : lobes of corolla 
round and entire. Wild chiefly W. and S., seldom cult. : fl. summer. 

P. Carolina. Leaves varying from lanceolate to ovate, or the upper heart- 
shaped ; flowers crowded, short-peduncled, pink ; calyx-teeth acute. 

P. glabérrima. Slender; leaves often linear-lanceolate, 3/-4! long; 
flowers fewer and loose, pink or whitish ; calyx-teeth sharp-pointed. 

«x % *& Flowering stems ascending, or in the first erect, low, terminated by a loose 
corymb, which is clammy-pubescent more or less, as well as the thinnish 
leaves: flowers mostly pedicelled ; calyx-teeth very slender: fl. late spring. 

P. pildsa. From N. Jersey to Wisconsin & S.: mostly hairy; erect 
stems 1° or so high ; leaves lanceolate or linear and tapering to a point (1/— 25! 
long) ; flowers loose, with spreading awn-pointed calyx-teeth ; lobes of pink, 
rose, or rarely white corolla obovate and entire. 

P. ameena. Barrens from Virg. to Ill. & S.: pubescent, spreading 
from the base, 6'— 1° high, leaves lanceolate, or broadly oblong or ovate on 
sterile shoots, short; flowers in a crowded leafy-bracted corymb, with straight 
hardly awn-pointed calyx-teeth ; corolla purple, pink, or nearly white. 

P. réptans. Moist woods from Penn. and Kentucky 8.: spreading by 
long runners, which bear round-obovate often smoothish leaves, those of the low 
flowering stems oblong or ovate (about 4/ long) ; flowers few but crowded ; lobes 

of the deep pink-purple corolla round-obovate, ee (1! broad). 

P. divaricata. Moist woods from N. New York W. &S. : soft-pubescent ; 

stems loosely spreading ; leaves ovate-oblong or broad-lanceolate (1'- 2! long) ; 

flowers loosely corymbed and peduncled ; corolla large, pale lilac, bluish, or 

lead-colored, the lobes wedge-obovate or commonly inversely heart-shaped and 

as long as the tube. ¢ 

* % & % Stems creeping and tufted, rising little above the ground, almost woody, 

persistent, as are the rigid and crowded glandular-pubescent leaves: flowers 
few in the depressed clusters, in early spring. 

P, subulata, Grounp or Moss Pix. Wild on rocky hills W. & S. of 

New England, and common in gardens, forming broad mats ; leaves awl-shaped 

or lanceolate, at most 4 long; corolla pink-purple, rose with a darker eye, or 

vayying to white, the wedge-obovate lobes generally notched at the end. 

2. GILIA. (Named for one Gil, a Spanish botanist.) Species abound 

from Texas and Kansas to California. Several are choice annuals of the 

gardens : fl. summer. 

G. coronopifolia, or Iromorsis, called Cypress Gitta from the 

foliage resembling that of Cypress-Vine: wild S. and cult.; has erect wand- 

like stem 2°—3° high, thickly clothed with alternate crowded leaves pinoeely 

divided into thread-like Icaflets, and very long and narrow strict leafy panicle 

of showy flowers; the corolla tubular-funnel form, light scarlet with whitish 

specks on the lobes inside, 13! long. (Lessons, p. 90, fig. 249.) @ 

G. androsacea, or LeprosipHon anprosacevs, of California; low and 

slender, with opposite leaves palmately cleft into 5-7 narrow linear divisions, 

a head-like cluster of flowers with very long and slender but small salver-shaped 

corolla, lilac or whitish with a dark eye. 
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G. tricolor, of California: with branching stems, about 1° high, scattered 
alternate leaves 2~3 times pinnately dissected into short linear divisions, flow- 
ers panicled at the end of the branches, short funnel-form corolla with lilac- 
purple or whitish lobes, brown-purple throat, and yellow tube. @ 

. capitata, of California and Oregon; 1°-2° high, with alternate leaves 
twice pinnately divided into small linear or thread-like leaflets or lobes, and- 
numerous small blue flowers crowded in heads at the end of naked branches; 
the corolla narrow funnel-form with lanceolate lobes. @ 

38. POLEMONIUM, GREEK VALERIAN, JACOB’S LADDER. 
(Ancient name, from the Greek word for war, or in honor of a philosopher or 
king named “Polemon.) Fl. early summer. 2 

P. réptans. Woods of Middle States, also cult.: smooth, with weak and 
spreading (but never creeping) stems 6/-10/ long, 7-11 lance-ovate or oblong 
leaficts, small corymbs of nodding light blue flowers, and stamens and style not 
longer than the corolla. ; 

P. cerileum. Cult. in gardens from Eu., also rarely wild N.: smooth 
or sometimes hairy; with erect stem 1°-3° high, 9-21 mostly lanceolate and 
crowded leaflets, clusters of bright blue flowers collected in a long panicle, and 
stamens and style longer than the lobes of the corolla, which is 1! broad. 

4. COBZIA. (Named for one Cobo, a Spanish priest in Mexico, from which 
country the common species was introduced into cultivation.) 2 

C. scandens. Smooth, tall-climbing by its much branching tendrils; 
leaflets ovate ; dull purple or greenish corolla 2! or more long, long filaments 
coiling spirally when old: fl. all summer, usually cult. as an annual. 

83. CONVOLVULACEZ, CONVOLVULUS FAMILY. 
Twining, trailing, or rarely erect plants, (ours herbs,) commonly 

with some milky juice, alternate leaves, no stipules ; regular mono- 
petalous flowers with 5 (rarely 4,) imbricated sepals, as many 
separate stamens, corolla convolute or twisted in the bud, a 
2—4-celled ovary and pod with only 1 or 2 ovules erect from the 
base of each cell, becoming large seeds, containing a curved or 
coiled conspicuous embryo in some mucilaginous (or when dry, 
harder) albumen. 

I. CONVOLVULUS FAMILY prorer; with ordinary foli+ 
age, axillary peduncles bearing one or more usually showy flowers, 
and embryo with broad leaf-like cotyledons folded and crumpled in 
the seed. (Lessons, p. 21, fig. 40-43.) Calyx of 5 separate sepals. 

§ 1. Style single and entire: stigmas 1-8. 

* Calyx naked, i. e. not enclosed by « pair of leafy bracts. 

1. QUAMOCLIT. Corolla nearly salver-shaped or trumpet-shaped, with a long 
tube, the border not twisted in the bud. Stamens and style commonly pro- 
truded. Stigma capitate, more or less 2-lobed. Pod 4-celled: cells i-seeded. 
(Lessons, p. 101, fig. 202, 208.) 

2. IPOMGEA. Corolla various, more commonly funnel-form, the border twisted 
inthe bud. Stamens mostly included. Stigma capitate, commonly 2-8-lobed. 
Pod 2-4-celled. 

8. CONVOLVULUS. Corolla open funnel-form or almost bell-shaped. Stamens 
included. Stigmus 2, linear. Pod 2-celled: cells 2-seeded. 

« «* Calyx surrounded and enclosed by a pair of large leafy heart-shaped bracts. 

4. CALYSTEGIA. Corolla open funnel-form, the wide-spreading border obscure~ 
ly lobed or entire. Stamens included. Style bearing 2 linear or oblong 
stigmas. Pod 4-seeded. Peduncles 1-flowered. 
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§ 2. Style 2-cleft or 2 separate styles, rarely 8. Spreading or trailing, not twining. 

6. BONAMIA. Like Convolvulus, but the styles 2 or sometimes 8, or in one 
species 2-cleft, and stigmas capitate. Peduncles 1 -7-flowered. 

6. EVOLVULUS. Corolla short and open funnel-form, or almost wheel-shaped. 
Styles 2, each 2-cleft: the 4 stigmas obtuse. Pod 2-celled: cells 2-seeded. 

II. DODDER FAMILY ; slender parasitic twiners, without 
green herbage and with only some minute scales in place of leaves ; 
ene slender and spirally coiled in the seed, destitute of coty- 
edons. 

7. CUSCUTA. Calyx 4-5-cleft, or of 5 separate sepals. Corolla short, 4 ~ 5-cleft. 
Stamens with a scale-like mostly fringed appendage at their base. Styles 2 
in our species. Ovary 2-celled: cells Dovaled. ‘od commonly 4-seeded. 

1. QUAMOCLIT. (Aboriginal Mexican name.) Twiners, with small 
flowers red or crimson, and with pale or white cultivated varieties, in summer, 
open through the day. @ 

Q. vulgaris, Cypress-Vinez. Cult. from Mexico: Icaves pinnately parted 
into slender almost thread-shaped divisions ; peduncles 1-flowered; border of 
the narrow corolla 5-lobed. 
Q. coccinea. Run wild S. & W.: leaves heart-shaped, pointed ; sepals 

awn-pointed ; peduncles several-flowered ; border of (1/ long) corolla merely 
5-angled. 

2. IPOMGiA, MORNING GLORY. (Greek-made name.) Fl. summer. 

§ 1. Ovary and pod 3-celled (e accidentally 4-celled), with 2 seeds in each cell: 
stigma, more or less 3-lobed : corolla funnel-form, opening in early morning 
for a few hours: stems twining freely, hairy, the hairs more or less retrorse. 

I. purpurea, Common M. Cult. from Trop. Amer. and wild around 
dwellings ; with heart-shaped pointed entire leaves, 3—4-flowered peduncles, and 

purple sometimes variegated or nearly white corolla, 2’ long. @ 

T. Nil. Cult. or run wild S.: with heart-shaped 3-lobed leaves, 1 ~-3-flow- 

ered peduncles, slender-pointed sepals, and blue-purple or sometimes white 

corolla 1/-2' long. @ ; . 

I. limbata or albo-marginata, perhaps a var. of the preceding: a 

tender species, with leaves little lobed, angled or entire, and larger corolla with 

dee vitet border, edged with white 24/ broad. @_ : 

.. Learii, cult. from S. Amer. ; tender, less hairy, with heart-shaped and 

sume deeply 3-lobed leaves, many flowers crowded on the summit of the 

peduncle, and deep violet-blue corolla, 3' long and border 3! wide. 2 

2. Ovary and pod 2-celled, the cells -seeded, or sometimes each cell divided by ap 

: pattie alee 4 one-seeded cells : lobes of the stigma if any only 2. 

na-N6x, or CALONYCTION SPECIOSUM. Cult., also wild far S.: 

Reais very ‘smooth, but stems often beset with soft almost prickly 

projections ; leaves heart-shaped, halberd-shaped, or angled ; pedubetes long, 

1—few-flowered ; corolla salver-forra with a slender tube 3/- 4 long and the 

i hite, opening at evening. ; . 

nT tbe, See borata Cult. from East Indies : creeping, seldom 

twining smooth, producing the large fleshy edible roots for which the plant is 

cultivated ; leaves variously heart-shaped, halberd-shaped, or triangular, some- 

times cut-lobed ; peduncles bearing 3 or + flowers ; corolla funnel-form, purple, 

if + pod with 4 one-seeded cells. ; - 

A Michataii. Light soil along the coast S.: creeping or twining, with 

heart-shaped or triangular sometimes lobed leaves downy beneath; flowers 

downy ; corolla purplish-white with purple eye, 3/- 4! long, opening at night; 

pod partly 4-celled, with silky seeds ; root extremely large and fleshy. 
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I. pandurata, Witp Porato-Vine or May-or-rue-Eartu. Sandy or 
gravelly soil, Conn. to Ill. & S.: trailing or twining, stout, smooth, with heart 
shaped and sometimes fiddle-shaped or halberd-3-lobed leaves, 1 — 5-flowered 
peduncles, small bracts, and open funnel-form white corolla with deep purple 
cye, 2!-3' long; root very large and deep. 2 

I. sagittifolia. Salt-marshes, from North Carolina S.: smooth, with 
stems twining 2°—3° high, or trailing, narrow lanceolate or linear long-sagittate 
leaves, 1 ~3-flowered club-shaped peduncles, and the bright purple funnel-form 
corolla 2’-3' long. 2/ 

I. lacunédsa. Low grounds, Penn. to Ill. and S.: twining, nearly smooth, 
with heart-shaped nearly entire leaves, short 1-3-flowered peduncles, small 
white 5-lobed corolla about 3/ long and twice the length of the pointed ciliate 
sepals, and slightly hairy pod. @ 

. commutata. Low grounds S. & W.: rather hairy, twining; with thin 
heart-shaped and sometimes angled or 3—5-lobed leaves, 4-angled 1—5-flowered 
peduncles about the length of the slender petioles ; purple corolla 1/— 2! long 
and 4-5 times the length of the pointed ciliate sepals ; pod hairy. 

38. CONVOLVULUS, BINDWEED. (From Latin convolvo, to roll 
around or twine.) F]. summer, 
C. arvénsis, Firtp Binpweep of Eu., is a weed on the coast E.: spread- 

ing and low-twining, smoothish ; leaves ovate-oblong and narrow-shaped ; pe- 
duncles 1-flowered ; corolla white tinged reddish, less than 1/ long. 

C. tricolor. Cult. from S. Europe in gardens ; hairy, low, with ascending 
branching stems, lance-obovate or spatulate almost sessile leaves, 1-flowered 
peduncles, rather Jarge and showy flowers opening in sunshine, the corolla blue 
with pale or white throat and yellow tube. @ 

4. CALYSTEGIA, BRACTED BINDWEED. (From Greek words 
denoting the calyx covered, that is, by the bracts.) Fl. all summer. 

C. sépium, Hepcr B. Wild in low grounds, also planted: twining freely, 
sometimes also trailing, spreading by running rootstocks; smooth, also a downy 
variety ; leaves triangular and halberd-shaped or arrow-shaped, with the lobes 
at base obliquely truncate and sometimes toothed or sinuate; peduncles 4-angled ; 
corolla white or light rose-colored, 1}/ - 2! long. 

C. spithamea. Dry sterile ground; downy, not twining, 6!-12' high; 
leaves oblong, some of them more or less auricled or heart-shaped at the base ; 
corolla white, 2’ long. 2/ 

5. BONAMIA. (Named for F. Bonamy.) ‘Low, small-flowered : corolla 
more or less silky or hairy outside: fl. summer : chiefly 8. 

B. humistrata. Dry pine barrens from Virg. S.: sparsely hairy or 
smoothish ; leaves varying from oblong with heart-shaped base to linear ; sepals 
smooth ; corolla white, almost 1’ long ; filaments hairy ; styles united at base. 

B. aquatica. Along ponds S.: finely soft-downy; leaves varying as in 
the preceding ; sepals silky ; corolla pink or purple 4 long; filaments smooth ; 
styles nearly separate. 
_B. Pickeringii. Sandy barrens from N. Jersey S., scarce: leaves nearly 

linear, narrow, tapering to a sessile base ; bracts leaf-like and longer than the 
flowers ; sepals hairy ; corolla white, hardly 4’ long; styles united to akove the 
middle, and with stamens also protruding. 

6. EVOLVULUS. (From Latin for unroll, that is, it does not twine.) 
Low and diminutive small-flowered plants, only 8. Fl. summer. 2 

K. argénteus. Dry ground from Missouri S.: tufted from a woody base, 
5'-7/ high, silky-woolly all over; broadly lanceolate leaves crowded, mostly 
nearly sessile, as are the flowers in their axils; corolla purple; 4! broad. 

E. sericeus. Damp ground S. & S. W.: slender-stemmed, silky with 
fine appressed hairs, except the upper face of the scattered lance-linear leaves, 
corolla white or bluish, not 4/ broad. 
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7. CUSCUTA, DODDER. (Old name, of uncertain derivation.) Plants resemble threads of yarn, yellowish or redcish, spreading over herbs and low oushes, coiling around their branches, which they adhere to and rob of their juices. Flowers small, mostly white, clustered. 

§ 1. Stigmas slender ; opening by a transverse division all round near the base, leaving the mat os Behind. Natives of Europe: fl. early summer. 
_C. Epilinum, Frax Dovper. Growing on flax, which it injures; occa- sionally found in our flax-fields; flowers globular, in scattered heads 3 corolla 5-parted. @ 

: 

§ 2. Stigmas capitate: pods bursting irr gularly if at all: wild species of the country, mostly in rich or low ground : fl. summer and autumn. ® 
* Flowers in rather loose clusters, mostly shurt-pedicelled, the scaly bracts few and 

scattered : calyx 4 — 5-cleft, 
+ Corolla with cylindrical tube, in fruit covering the top of the.pod. 

C. tenuiflora. On shrubs and tall herbs from N. Jersey W. & S., in swamps: pale; tube of the corolla twice the length of its ovate acute spreading 
lobes and of the ovate blunt calyx-lobes. 

C. infléxa. On shrubs and tall herbs in prairies and barrens W. & 8. : 
corolla fleshy, mostly 4-cleft, its tube no longer han the ovate acutish crenulate erect or inflexed lobes of-the corolla and the acute keeled calyx-lobes. 

C. decora. Wet prairies S. W.: with larger flowers, the corolla broadly 
bell-shaped, its 5 lobes lance-ovate and acute. 

++ Corolla bell-shaped, remaining at the base of the ripe pod. 
C. arvénsis. On low herbs, in fields and barrens trom New York to IIL. 
S. W. : flowers earliest (June, July) and smallest ; tube of corolla shorter than 

its 5 lanceolate pointed spreading lobes, much longer than the stamens. 
C. chlorocarpa. On low herbs, in wet soil, from Delaware W. & S.W.: 

orange-co‘ored ; open bell-shaped corolla with lobes about the length of the 
mostly 4 acute lobes and the stamens ; pod large, depressed, greenish-yellow. 

C. Gronodvii. The commonest E. & W. and the only one N. E.; on coarse 
herbs and Jow shrubs in wet places; bell-shaped corolla with’ tube usually 
longer than its 5 (rarely 4) ovate blunt spreading lobes; its internal scales 
large and copiously fringed. 

% * Flowers sessile in compact mostly continuous clusters, making large bunches or 
close matted coils, when old resembling pieces of rope twisted around the stems 
of coarse herbs or shrubs: calyx of sepurate sepals surrounded by similar 
crowded bracts: remains of the corolla borne on the top of the ripe pod. 

C. compacta. On shrubs, from N. York S. & W.; bracts (8-5) and 
sepals round and appressed ; tube of corolla cylindrical. ; ; 

C. glomerata. On Golden rods and other coarse Composite, from Ohio 
W.& 8S. W.: the numerous oblong scarious bracts closely imbricated with 
recurving tips ; sepals similar, shorter than the cylindraceous tube of the corolla 

84. SOLANACEZA, NIGHTSHADE FAMILY. 

Plants with rank-scented herbage (this and ‘the fruit more com- 
monly narcotic-poisonous, colorless juice), alternate leaves (but apt 
to be in pairs and unequal), regular flowers with the parts usually 
in fives, but the ovary mostly 2-celled, the many-seeded placente 
in the axis. The seeds have a slender usually curved embryo in 
fleshy albumen. (Lessons, p. 23, fig. 50,51.) The order runs on 
the one hand into Scrophulariacez, which a few species approach 
in a somewhat irregular corolla, but their stamens are as many as 
the lobes. On the other hand the Nolana group is appended, which 
differs from all in its separate ovaries around a common style. 
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I. NOLANA FAMILY, with few or many separate ovaries 
collected in a circle or heap around the base ofa single style. Low 
and spreading plants. 

1. NOLANA. Calyx 5-cleft, foliaceous. Corolla short and-open funnel-form, 
laited in the bud. Stamens 5. Style 1: stigma capitate or club-shaped. 
varies 8-40, becoming 1~4-celled drupelets or nutlets, each cell 1-seeded. 

II. NIGHTSHADE FAMILY proper, with only one 2-celled 
or sometimes 3—5-celled ovary as weil as style, the many-seeded 
placente in the axis, usually much projecting into the cell. 

§ 1. Corolla wheel-shaped, lobed or parted into 5 or times more di: > p 
and valvate or the margins turned inwards in the bud: the tube very short: 
anthers conniving around the style: fruit a berry. 

2. LYCOPERSICUM. Like Solanum, except that the anthers are united by a 
membrane at their tips and the cells open lengthwise. Leaves pinnately 
compound. 

3. SOLANUM. Stamens with anthers equalling or mostly longer than the very 
short filaments, usually not united, the cells opening by a hole at the apex.’ 
(Teepe; Be 90, tig. 252, 253.) Leaves simple or pinnate. 

4. CAPSICUM. Stamens with slender filaments much longer than the short and 
separate commonly heart-shaped anthers, their cells opening lengthwise. 
Berry sometimes ey and inflated, then becoming 1-celled. 

§ 2. Corolla between wheel-shaped and funnel-form, plaited in the bud, the border 3 
moderately if at all lobed: anthers separate, opening lengthwise: calyx blad- 
dery-inflated after flowering, enclosing the globular berry. 

5. PHYSALIS. Calyx 5-cleft. Corolla mostly somewhat 5-lobed. Stamens 
erect. Fruit a juicy, often edible, 2-celled berry. 

6. NICANDRA. Calyx 5-parted and angled, the divisions somewhat arrow- 
shaped. Corolla with widely-spreading border almost entire. Fruit a dry 
8-5-celled berry. 

§ 3. Corolla bell-shaped, funnel-form, tubular, or salver-shaped: anthers separate, 
opening lengthwise: calyx not bladdery-inflated. 

« Calyx urn-shaped in fruit, enclosing the pod: corolla considerably irregular. 

7. HYOSCYAMUS. Calyx 5-lobed, the spreading border becoming reticulated, 
enclosing the 2-celled pod, which opens by the top falling off as a lid. Co- 
rolla short funnel-form, with the plaited border more or less oblique and 
unequal. Stamens declined. 

* Calyx 5-parted to near the base, the lobes foliaceous. 

8. ATROPA. Calyx with ovate divisions, in fruit enlarging and spreading under 
the globose purple berry. Corolla between bell-shaped and funnel-form, with 
5 triangular-ovate lobes. Stamens and style somewhat declined, slender. 

9. PETUNIA. Calyx with narrow somewhat spatulate lobes much longer than 
the tube. Corolla fannel-form or somewhat salver-shuped, the 5-lobed border 
commonly a little unequal. Stamens included in the tube, unequal. Pod 
2-celled, 2-valved. 

* * * Calyx tubular, prismatic, or bell-shaped, 

+ Covering the dry pod or nearly so: corolla salver-shaned or funnel-form, the lobes 
plaited in the bud : seeds minute. f ft 

10. NIEREMBERGIA. Corolla with very slender thread-like tube (4’-1/ long), 
abruptly expanded at the narrow throat into a saucer-shaped or almost wheel- 
shaped 5-lobed border. Stamens short, borne on the throat. Stigma kidney- 
shaped and somewhat 2-lipped. Flowers scattered. 

11. NICOTIANA. Corolla with a regular 5-lobed border. Stamens inserted on its 
tube, included: filaments straight. Stigma capitate. Pod 2-4-valved from 
the apex. Flowers more or less racemed or panicled. 

+ + Calys prismatic, falling away after flowering, leaving the 2 - 4-celled pod naked. 

12, DATURA, Corolla funnel-form, strongly plaited in the bud, and with 5 or 
move pvinted teeth. (Lessons, p. 89, fig. 246; p. 98, fig. 282.) Filaments 

os | 
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slender. Stigma somewhat 2-lobed or 2-lipped. Pod lobular, in the com- 
mon species prickly and 4-celled, but the 2 binentos bearing or false par- 
titions often incomplete. Seeds large and dat, somewhat kidney-shaped. 
Flowers terminal or in the forks. 

+ + + Calya bell-shaped, cup-shaped, or short-tubular, in fruit persistent under or 
partly covering the 2-celled berry; shrubs, with entire feather-veined leaves. 

18. CESTRUM. Corolla tubular-funnel-form or club-shaped,. the lobes folded or 
plaited lengthwise in the bud. Stamens included. Stigma capitate. Ovary 
with few ovules in each cell. Berry few-seeded. Flowers in clusters. 

14. LYCIUM. Parts of the flower often in fours. Corolla funnel-form, bell- 
shaped or tubular, the lobes imbricated in the bud. Stigma capitate. Berry 
many-seeded, red or reddish. Flowers solitary or umbelled, lateral. 

1. NOLANA. (From Latin nola, a little bell.) Cult. for ornament, from 
coast of Peru and Chili; the following procumbent and spreading, rather 
fleshy-leaved, smooth except some scattered hairs on the stalks, the showy 
blue flowers solitary on axillary or lateral peduncles, opening in sunshine, all 
summer. 

N. atriplicifolia, with obovate or. broadly spatulate leaves (resembling 
those of Spinach, whence the specific name); sky-blue corolla 2! wide with 
white and yellowish centre; ovaries numerous in a heap, each 1-celled and 
l-secded. (a) 
N. prostrata, now less common, has more petioled rather narrower leaves, 
aa pale violet-blue flower striped with purple, and few ovaries each of 2-4 
cells. @ 

2. LYCOPERSICUM, TOMATO. (Name in Greek means wolfpeach, 
no obvious application. ) ¥I. summer. 

L. esculéntum, Tomato, cult. from trop. America, includes the manifold 
varieties and forms ; hairy, rank-scented ; leaves interruptedly pinnate, larger 
leaflets cut or pinnatifid ; flowers yellowish, by cultivation having their parts 
often increased in number, the esculent red berry becoming several celled. @ 

3. SOLANUM, NIGHTSHADE, &c. (Derivation uncertain.) Flowers 
mostly in corymb or raceme-like clusters, in summer. 

= § 1. More or less prickly herbs, with acute elongated-lanceolate anthers. 

« Very prickly culyx enclosing the dry berry: anthers declined, unequal, one of 
shan puch Doge than the rest, leaves sinuately once to thrice pinnatifid. @ 

S. rostratum. Wild on plains W. of Mississippi, and becoming a weed 

in some gardens, has yellow flowers, 1‘-1}/in diameter. nds 

S. heterodoxum. Wild S. W. beyond the Mississippi, sometimes cult. 

for ornament, has violet-blue flowers, and the more divided leaves resemble 

those of Watermelon, but are very prickly. 

* * Calyx mostly somewhat prickly but not enclosing the fruit : anthers nearly equal. 

8. Carolinénse, Horsu-Netrie. Wild weed in sandy soil from Conn. 

S.. roughish-downy, 1° high, with ovate-oblong angled or sinuate-lobed leaves, 

yellowish prickles, and pale blue or white flowers almost 1’ wide. 2 . 

§. aculeatissimum. Weed introduced into waste places S., 1°-2 

high, bristly hairy, greener and more prickly than the foregoing, with smaller 

wi te fi ; 
s. Melongéna, Yeo Prant, AuBERcINe. Cult. for the large oblong 

or ovate violet-colored or white esculent fruit ( 2!—6! long) ; leaves ovate, rather 

downy, obscurely sinuate ; corolla violet with yellow eye. @ 

§ 2. Plants not at all.prickly : anthers blunt. 
hady 

S. nigrum, Buacx or Common Nieutsuape. Low weed of 8 

. grounds, ae ‘branched, nearly smooth, with ovate wavy-toothed or sinuate 

eves, very small white flowers, and globular black berries said to be poison- 

‘ous. @ 
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8. tuberdsum, Potato. Cult. from Chili for the esculent tubers ; leaves 

pinnate, of several ovate leaflets and some minute ones intermixed ; flowers blue 

or white; berries round, green. 2 
S. Dulcamara, Bitrerswzet. Nat. from Eu. in moist cult. and waste 

grounds ; smoothish, with tall stems woody at base and disposed to climb, ovate 
and heart-shaped leaves, some of the upper ones halberd-3-lobed, or with one or 

two pairs of smaller leaflets or lobes at base, corolla violet-purple with a pair 

of greenish spots on the base of each lobe, and oval red berries. = 2/ 

§. jasminoides. Woody-stemmed house-plant from Brazil, tall-climbing 

by its petioles, very smooth, with oblong ovate or slightly heart-shaped entire 

leaves, or some of them divided into 3 leaflets, and clusters of white or bluish 

flowers. 
8. Pseudo-Capsicum, Jerusatem Cuerry. Shrubby house-plant 

from Madeira, cult. for the ornamental bright red berries, resembling cherries ; 

smooth, with lance-oblong entire leaves and small white flowers. 2 

4. CAPSICUM, CAYENNE or RED PEPPER. (Said to come from 
Greek word meaning to gobble or eat quickly.) Originally all South Ameri- 
ean. Fl. summer. : 

C. annuum, Common C. Cult. for the large oblong or globular and often 
angled dry berry (red or green), which is exceedingly pungent, and used as a 
condiment ; leaves ovate, entire ; flowers white, with truncate calyx. @ 

C. cerasiférme, is cult. rarely as a pepper, more commonly for the orna- 
mental cherry-like fruit, either bright red or yellow ; stem shrubby. 2 

5. PHYSALIS, GROUND CHERRY. (Greek name for bladdery, from 
the inflated fruiting calyx.) Fl. summer. 

§ 1. Low stems (6! -20! high) from slender creeping rootstocks : anthers yellow : 
JSruiting calyx loosely inflated, 5-angled, much larger than the edible berry. 
All but the first are wild species of the country, in light or sandy soil. 2p 

P. Alkekéngi, Srrawsperry Tomato. Cult. from 8. Eu., and running 
wild E.: rather downy; leaves triangular-ovate, pointed; corolla greenish- 
white, 5-lobed, not spotted; fruiting calyx ovate, turning red; berry red. 

P. Pennsylvanica. Smooth or somewhat hairy, but not clammy ; leaves 
varying from ovate to lanceolate (var. LANCEOLATA), entire or sparingly wavy~ 
toothed ; corolla yellowish with a darker throat and slightly 5-10-toothed 
border ; fruiting calyx sunken at the base ; berry red. 

P. viscosa. Clammy-pubescent, much branched, bushy ; leaves ovate or 
heart-shaped and mostly toothed ; corolla light yellow with dark brown centre ; 
fruiting calyx truncate or slightly concave at base, sharply 5-angled ;_. berry 
orange or reddish, glutinous. 

§ 2. Stems 1°-3° high, from an annual root : flowers small, light greenish-yellow: 
anthers tinged with blue or v o'et. Wild species in low or cult. grounds. @ 

P. pubéscens. Clammy-hairy or downy ; stems much spreading ; leaves 
ovate or heart-shaped, augulate-toothed ; corolla brown-spotted in the throat ; 
sharply ia fruiting calyx loosely enclosing the yellow or greenish berry. 

P. angulata. Nearly smooth; leaves more sharply cut-toothed ; peduncles 
slender, very small corolla not spotted ; fruiting calyx 10-angled, loose, at length 
filled by the greenish-yellow berry. 
P. Philadélphica., Almost smooth, erect; leaves ovate or oblong and 

oblique at base, slightly toothed or angled ; corolla dark colored in the throat, 
over }/ wide; fruiting calyx globose, completely filled by the large reddish or 
purple edible berry, and open at the mouth. 

6. NICANDRA, APPLE-OF-PERU. (Named from the poet Nicander ?) 
Only one species: fl. summer. @ 
N. physaloides. Tall smooth weed from Peru, wild in moist waste 

grounds ; with ovate angled or sinuate-toothed leaves, and solitary peduncles, 
bearing a rather large pale blue flower. 
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7. HYOSCYAMUS, HENBANE. (Name of the Greek words for hog 
and bean.) Fl. summer. © @ 

_ H. niger, Brack Hennanz, of Europe, cult. in old gardens, and a weed in waste places : clammy-downy, strong-scented, narcotic-poisonous ; with clasp- ing sinuate-toothed leaves, sessile flowers in one-sided leafy-bracted spikes, and dull yellowish corolla netted-veiny with purple. 

8. ATROPA, BELLADONNA. (Named after one of the Fates.) 2 
A. Belladénna, the only species, sparingly cult. from Europe: low and spreading, nearly smooth, with ovate entire pointed leaves, flowers single or in 

airs nodding on lateral peduncles, dull-purple corolla, and handsome purple 
erry ; whole plant poisonous, used in medicine. 

9. PETUNIA. (Petun is an aboriginal name of Tobacco.) Cultivated as 
garden-annuals, from South America. The common Petunias are of the two 
following species and their hybrids : herbage clammy-pubescent ; flowers large 
and showy, in summer. 

P. nyctaginiflora, with originally white corolla, the long narrow tube 
3 or 4 times the length of the calyx. 

P. violacea, now much the more common, with weaker stems, and violet- 
purple or rose-red corolla, the broader and ventricose tube hardly twice the 
length of the calyx. 

10. NIEREMBERGIA. (Named for J. Nieremberg, a priest and botani- 
cal collector in Buenos Ayres, whence the common species comes.) Y% @ 

N. gracilis. Cult. for ornament under many varieties, low, with slender 
bushy branches, small linear or spatulate-linear leaves, and scattcred flowers 
produced all summer, white or veined or tinged with purple. 

ll. NICOTIANA, TOBACCO. (Named for John Nicot, one of the in- 
troducers of Tobacco into Europe.) Rank, acrid-narcotic, mostly clammy- 
geal plants, chiefly of America ; leaves entire or merely wavy-margined. 

1. summer. 

N. Tabacum, Common T., the principal species cult. for the foliage: 4°- 
6° high, with lance-ovate decurrent leaves 1° - 2° long, or the upper lanceolate, 
panicled flowers, and rose-purple funnel-form corolla 2! long, with somewhat in- 
flated throat and short lobes. @ 
N. rustica, a weed in some places, is a low homely plant, with ovate and 

petioled leaves 2/-5/ long, and green funnel-form corolla (1! long) contracted 
under the short round lobes. @ . 

N. longiflora, is slender, 2°- 3° high, cult. for its handsome white flow- 
ers, which open toward evening; corolla salver-shaped, the green tube 4’ and 
the lance-ovate acute lobes }! long ; leaves lanceolate, undulate. @ ; 
N. noctiflora, its handsome white flowers also opening at evening (as the 

name denotes), is similar to last, but with ovate-lanceolate petioled leaves, tube 
of corolla only 2/— 3! Jong, and its roundish lobes notched at the end. @ 

12. DATURA, THORN-APPLE, STRAMONIUM, &. (Name altered 
from the Arabic.) Rank-scented, mostly large-flowered, narcotic-poisonous 
weeds, or some ornamental in cultivation: fl. summer. 

§ 1. Flower and the usually prickly 4-valved pod erect, the latter resting on a plate 
or saucer-shaped body which is the persistent base of the calyx, the whole 
upper part of which falls off entire after flowering : corolla with a 5-toothed 
border. @ 

D. Stramdnium, Common T. or Jamustown-WeeEp. Waste grounds: 
smooth, with green stems and white flowers (3! long) ; leaves ovate, angled, or 
sinuate-toothed. . 
D. Tatula, Purete T. A weed very like the other, but rather taller, with 

purple.stem and pale violet-purple flowers. 
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§ 2. Pod nodding on the short recurved peduncle, rather fleshy, bursting irregular. 
ly, otherwise as in the foregoing section: flowers large, showy. Cult. from 
warm regions for ornament. () 

D. Métel. Clammy-pubescent; leaves ovate, entire or obscurely angled- 
toothed ; corolla white, the 10-toothed border 4’ wide. 

D. meteloides. Cult. from New Mexico (sometimes under the name of 
D. Wricuttt) ; like the other, but pale, almost smooth, the flower sweet-scented, 
and the corolla with more expanded 5-toothed border 5'—6! wide, white or pale 
violet. 

§ 3. Flower and smooth 2-celled pod hanging, the former very large, 6! -10! long: 
calyx splitting down lengthwise ufter flowering. Tropical American tree- 
like shrubs, cult. in conservatories: flowers sometimes double. 

D. arborea, has ovate or lance-oblong entire or angled pubescent leaves, 
long teeth to the corolla, and unconnected anthers. 

D. suavéolens, has mostly entire and smooth leaves, short teeth to the 
corolla and the anthers sticking together. 

18. CESTRUM. (Name given by the Greeks to some different plant, 
the derivation obscure.) Shrubs of warm climates, chiefly American ; a few 
cult. in conservatories. : 
C. élegans, or Hasrotuhmnus £LEGANS, from Mexico, has the branches 

and lower face of the ovate-lanceolate or oblong pointed leaves downy-pubescent, 
terminal corymbs, and rose-purple club-shaped corollas less than 1! long. 

C. nocturnum, from W. Ind.; with smooth ovate leaves, and axillary 
clusters of yellowish green slender flowers, very sweet-scented at night. 

C. Parqui, from Chili; has lanceolate smooth leaves very acute at both 
ends, and a terminal panicle of crowded spikes or racemes of tubular-funnel 
form or partly club-shaped dull-yellow flowers, fragrant at night. 

14. LYCIUM. (Named from the country of the original species, Lycia.) 
Trailing, climbing, or low spreading shrubs, usually spiny, with small leaves 
often clustered on lateral spurs, and small flowers, in spring and summer. 

L. vulgare, Matrimony Vine. From the Mediterranean region : planted, 
and sparingly running wild in some places, slightly thorny, with very long and 
lithe recurved or almost climbing branches, oblong-spatulate leaves, slender 
stalked flowers clustered in the axils, and pale greenish-purple 5-cleft corolla 
about equalling the 5 stamens. 

L. Carolinianum. Wild in salt marshes S.: low, spiny, with fleshy 
thickened almost club-shaped leaves, scattered small flowers, and 4-cleft purple 
corolla shorter than the 4 stamens. 

85. GENTIANACEA, GENTIAN FAMILY. 
Known generally from the other monopetalous plants with free 

ovary by the l-celled ovary and pod with 2 parietal placente 
covered with small seeds, along with regular flowers, their stamens 
as many as the lobes of the corolla and alternate with them, and 
the leaves opposite, simple, entire, and sessile, without stipules. The 
exceptions are that in some cases the ovules cover the whole inner 
face of the ovary, and in one group the leaves are alternate and 
even compound. ‘They are nearly all very smooth and bitter-tonic 
plants, with colorless juice, the calyx persistent. Ours herbs, none 
in common cultivation. 
§ 1. Leaves opposite or whorled and entire. sessile. Corolla with the lobes mostly 

convolute in the bud, someumes «atso plated in the sinuses. 

+ Style slender, deciduous from the pod : anthers soon curving. 

1. SABBATIA. Calyx 5-12-parted, the divisions slender. Corolla wheel-shaped, 
5-12-parted. Style 2-parted. Pod globular, many-seeded. Slender herbs. 
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+ + Style (if any) and stigmas persistent on the pod: anthers straight. 
2. FRASERA. Calyx and corolla deeply 4-parted, wheel-shaped; divisions of the 

latter with a glandular and fringed spot or pit on their middle. Pod oval, 
flattened, rather few-seeded: seeds large and flat, wing-margined. Large 
thick-rooted herbs, with whorled leaves and panicled flowers. 

8 GENTIANA. Calyx 4-6-cleft. Corolla 4—5-lobed, often with teeth or salient 
folds at the sinuses, usually withering-persistent. Style short or none; stig- 
mas 2, persistent. Pod oblong, containing innumerable small seeds with loose 
cellular or winged coat. Flowers solitary or clustered, mostly showy. 

4. BARTONIA. Calyx 4-parted. Corolla deeply 4-cleft. Style none. Pod ob- 
long, flattish, the minute innumerable seeds covering its whole inuer face. 
Flowers very small. Leaves reduced to little awl-shaped scales. 

§ 2. Leaves alternate, lone vetioied. Corolla with the lobes valvate and the edges 
turned inwards in the bud. Seeds many or few, with a hard or bony coat. 

5. MENYANTHES. Calyx 5-parted. Corolla very short-funnel-form, 5-lobed, 
white-bearded over the whole upper face. Style slender, persistent: stigma 
2lobed. Pod globular, with many smooth and shining seeds. Flowers 
racemed on a stout scape; one or more long petioles sheathing its base, 
and bearing 8 oval or oblong leaflets. 

6. LIMNANTHEMUM. Calyx and corolla 5-parted; the oval divisions of the 
latter with a yellowish crust at their base, and in our species otherwise 
naked. Style short or none. Pod several-seeded. Water-plants, bearing 
the flowers in an umbel on the long slender petiole of the floating round- 
heart-shaped leaves. 

1. SABBATIA, AMERICAN CENTAURY. (Named for Sabddati, an 
Italian botanist.) Chiefly in sandy and low or wet grounds, along the 
coast (with one or two exceptions) : flowers white or pink, usually handsome, 
in summer. @ @® 

* Flowers white, 5-parted, numerous in cymes or corymbs, seldom over }! broad. 

S. paniculata. Low grounds S.: stem 1°-2° high, with 4 sharp wing- 
like angles ;- leaves linear or oblong, mostly 1-nerved ; lobes of the corolla little 
longer than the narrow-linear calyx-lobes. : 

S. lanceolata. From New Jersey S.: taller, larger-flowered, with lance- 
ovate 3-nerved leaves, or the upper ones lanceolate and distant, acute ; lobes of 
corolla much exceeding the thread-shaped calyx-lobes. 

S. macrophylla. Only S.: 2°-3° high, glaucous, with terete stem, 
thickish lance-ovate 3—5-nerved leaves, and lobes of smaller corolla very much 
exceeding the bristle-like calyx-lobes. 

« * Flowers rose-pink, rarely white, with yellowish or greenish eye, 5-parted, in 
panicled clusters, 1! or more broad. In rather dry Fag much branched 
above, 1°—3° high, the only species which extend W. to Illinois, §c. 

S. brachiata, chiefly S., has slightly angled stem, linear or narrow-oblong 
leaves, and fewer flowers only 1! broad. weer 

8. angularis, from N. York S. & W., has wing-like angles to the stem, 
ovate or heart-shaped 5-nerved leaves, and corolla 14! broad. 

* * * Flowers rose-purple or white, 5 —6-parted, 1! or less broad, scattered singly 

on long peduncles: stems slender 5'- 20! high, commonly forking, scarcely 

dangle, All grow in salt marshes or near the coast. 

8. calycosa. Only from Virg. S.: has oblong pale leaves narrowed at 

base, and lance-spatulate calyx-lobes longer than thé mostly white corolla. 

S. stellaris. From Mass. S. : has lance-oblong leaves or the upper linear, 

and linear calyx-lobes shorter than the rose-purple yellowish eyed corolla. 

8. gracilis. From Mass. S.: very slender, with lincar or almost thread- 

like leaves, thread-shaped calyx-lobes as long as corolla, otherwise like preceding. 

% * «* % Flowers bright rose-color or with white varieties, 7 —12-parted, very hand- 

some, 14! - 2! broad : stems simple or sparingly branched, 1° - 2° high. 

8. chloroides. Along sandy ponds, from Plymouth, Mass. S.: leaves 

lanceolate ; peduncles 1-flowered, slender ; calyx-lobes linear. 

8. gentianoides. Wet barrens S.: stem-leaves linear ; flowers short- 

peduncled or sessile, clustered. 
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2. FRASERA, AMERICAN COLUMBO. (Named for John Fraser.) 
F. Carolinénsis. Rich wooded ground W. & S.: root very large and 

deep, bitter (used in medicine as a substitute for Columbo) ; stem 3°~-8° high, 
leaves mostly in fours, lance-oblong, or the lowest spatulate; corolla 1! wide, 
greenish-yellow or whitish, and dark-dotted. © 2 ; 

3. GENTIANA, GENTIAN. (Old name, from Gentius, king of Illyria.) 
Chiefly in woods and damp ground: flowering chiefly in autumn, a few in 
summer. 

§ 1. Corolla without plaits at the sinuses : anthers separate: seeds wingless. @ ® 

G. quinqueflora. Chiefly N. & W.: branching ; leaves ovate-lanceolate 
or slightly heart-shaped at base; flowers panicled, hardly 1' long, the 5 lobes 
of the pale blue corolla triangular-ovate, bristle-pointed. 

G. crinita, Frincep Gentian. Low grounds N. & W.: leaves lanceo- 
late or broader, with rounded or heart-shaped base; flowers solitary on long 
peduncles terminating the stem or simple branches; calyx with 4 unequal 
lobes ; corolla sky-blue, showy, 2! long, funnel-form, the 4 wedge-obovate lobes 
with margins cut into a long and delicate fringe. 

G. deténsa, takes the place of the preceding species N. W., and is perhaps 
a variety of it: has linear leaves and less fringe to the corolla (to which the 
name alludes), often none at the top of the lobes. 

§ 2. Corolla naked, 14'-2! long, with plaits at the sinuses, which project more or 
less into teeth or thin intermediate lobes : pod stalked in the corolla. 2 

% Stems low, bearing 1-8 slender-peduncled flowers: seeds wingless. 

G. angustifolia. Pine barrens from N. Jersey S.: 6-15! high, with 
linear leaves, and open funnel-form azure-blue corolla 2! long, its lobes ovate ; 
anthers separate. 

% * Stems 1°-2° high, bearing clustered or rarely solitary 2-bracted flowers at the 
summit of the leafy stem, and often in the upper axi’s also. 

+ Corolla between bell-shaped and short-funnel-form or obconicul, mostly open, with 
ovate lobes exceeding the usually toothed appendages of the plaits. 

G. ochroletica. Chiefly S. in dry ground: leaves obovate or spatulate- 
oblong, narrowed at the base; calyx-lobes linear ; corolla greenish-white with 
greener and purplish stripes inside, somewhat bell-shaped ; anthers separate ; 
seeds wingless. 

G. alba. Along the Alleghanies and N. W.: flowering at midsummer ; 
leaves lance-ovate from a partly heart-shaped base, tapering thence to a point ;+ 
calyx-lobes ovate, short ; corolla yellowish-white, with short and broad lobes ; 
anthers conniving ; seeds broadly winged. 

G. pubérula. Dry barrens and prairies W. & S.: low, roughish, or 
minutely pubescent, with lance-oblong, ovdte, or linear rough-margined leaves 
only 1 -2! long; calyx-lobes lanceolate; corolla bright blue, open, its spreading 
ovate lobes 2 or 3 times longer than the cut-toothed intermediate appendages ; 
seeds not covering the walls of the pod, as they do in the related species, 

G. Saponaria, Soarwort G. Low woods, chiefly N. and along the 
Alleghanies ; leaves lance-ovate, oblong, or obovate, or in a northern variety 
linear, narrowed at base ; calyx-lobes linear or spatulate ; corolla light blue or 
verging to white, little open, its short and broad lobes longer than the con- 
spicuous 2-cleft intermediate appendages; anthers conniving or united ; seeds 
narrowly-winged. 

+ + Corolla more club-shaped and seldom open, truncate, with no proper lobes. 

G. Andréwsii, CLosep G. Woods especially N.: leaves lance-ovate or 
lance-oblong with a narrowed base ; calyx-lobes ovate or oblong, short; corolla 
blue (rarely a white variety), its proper lobes if any shorter than the broad and 
more conspicuous fringe-toothed ne notched appendages which terminate the 
folds ; anthers connected ; seeds broadly winged. 
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4, BARTONIA, (Named for Prof. B. S. Barton, of Philadelphia.) In- 
egy with awl-shaped scales for leaves, and a few peduncled white 

B. tenélla. Woods: 5/-10! high, with branches or peduncles 1-3- 
ered ; lobes of corolla oy acutish ; ovary 4-angled : fh oemanee ai 

B. vérna. Bogs, only 8.: smaller, less branched, 1 —few-flowered; flowers 
larger, in early spring ; lobes of corolla spatulate, obtuse ; ovary flat. 

5. MENYANTHES, BUCKBEAN. (Name from Greck words for 
month and flower; application not obvious. The popular name from the 
leaves, somewhat resembling those of the Horsebean.) 

M. trifoliata. Cold wet bogs N.: fi. late spring ; i i siiinjuink scape kaaly 1° niga FH pring ; corolla white or tinged 

6. LIMNANTHEMUM, FLOATING-HEART. (Name formed of 
Greek words for swamp and blossom.) But our species grow in water, and pro- 
duce through the summer the small white flowers, accompanied by spur-like 
thick bodies, probably of the nature of roots. 2/ 
L. lacundsum, is common E. & §.: leaves 1/-2! long, on very slender 

petioles, entire ; lobes of corolla broadly oval ; seeds smooth and even. 
L. trachyspérma, in deeper water, from Maryland S.: leaves rounder, 

2'-6! broad, wavy-margined, roughish or dark-pitted beneath ; petioles stouter ; 
seeds roughened. 

86. LOGANIACEZ:, LOGANIA FAMILY. 

Known among monopetalous plants by having opposite leaves 

with stipules or a stipular line between their bases, along with a 

free ovary; the flower regular or nearly so, and stamens as many 

as the lobes of the corolla and alternate with them. 

_§ 1. Woody twining climber, with evergreen leaves and showy flowers. 

1. GELSEMIUM. Calyx 5-parted. Corolla open funnel-form, the 5 lobes broad 

and imbricated in the bud. Stamens 5: anthers sagittate. Style slender: 

stigmas 2, each 2-parted, lobes Jinear, ov: 2-celled. Pod oval, flattened 

contrary to the partition, 2-valved, many-see: ed. Seeds winged. 

§2. Herbs, not climbing. 

2. SPIGELIA. Calyx 5-parted, the lobes narrow. Corolla tubular and some- 

what funnel-form, the 5 lobes valvate in the bud. Stamens 5: anthers linear. 

Style 1, slender, hairy above, jointed near the middle. Pod short, twin, 

2-celled, few-sceded, when ripe separating across near the base which is left 

behind, and splitting 2 or 4 valves. 
MITREOLA, of the Sopth, comprises a cape of quite inconspicuous weeds, and 

POLYPREMUM, also S. is a common weedy plant; — both wholly insignificant, 

as well in the herbage as in the minute white flowers. 

1. GELSEMIUM, YELLOW JESSAMINE of the South, the name an 
Italian one for Jessamine, but of a different order from true Jessamine. 

G. sempérvirens, our only species : low grounds from E. Virg. S., climb. 

ing trees, bearing shining lance-ovate small leaves (evergreen far S.), and a 

rofusion of axillary clusters of bright yellow very fragrant handsome flowers 

1’ or more long), in early spring. 

2, SPIGHLIA, PINK-ROOT or WORM-GRASS. (Named for Adrian 

Spiegel, Jatinized Spigelius.) Fl. summer. 

S. Marilandica, Marytanp P. Rich woods, from Penn. W.& S: 

nearly smooth, 6/—18' high; leaves sessile, lance-ovate, acute; flowers in 

simple or forked spike-like clusters terminating the stem or branches ; corolla 

cA long, slender, handsome, red outside, yellow within, the lobes lanceolate. 

oot used as a vermifuge. 
18 
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87. APOCYNACE, DOGBANE FAMILY. 
Herbaceous or woody plants, known mainly by the milky acrid 

juice, opposite (sometimes whorled) simple and entire leaves, with- 
out stipules, and regular monopetalous flowers with 5 in the calyx, 
corolla, and stamens, the lobes of the corolla convolute or twisted in 

‘the bud, the anthers conniving around the stigma or often adhering 
somewhat to it, ordinary pollen, filaments separate, the 2 free ovaries 
commonly separate, but often the styles and always the stigmas. 
united into one. The ovaries also are often united into one, the juice: 
in several (as of Periwinkle and Oleander) is not at all or slightly 
milky, and one of our genera has alternate leaves. Some are orna- 
mental in cultivation, many are acrid-poisonous. There is com- 
monly a ring, membrane, or other appendage on the style below the 
stigma, to which the anthers are apt to adhere. 

§ 1. Shrubs cult. for o7 t, natives of warm climates: leaves oftener whorled. 

1. ALLAMANDA. Corolla large, yellow, with short tube abruptly expanded into 
cylindrical bell-shaped or funnel-form, the 5 lobes broad and rounded. Sta- 
mens at the summit of the proper tube or throat, alternate and conniving with 
as many 2-parted narrow scales. Ovary one and 1-celled, with 2 parietal pla- 
centee, becoming a prickly pod. Style slender. Seeds naked. 

2. NERIUM. Corolla salver-form or the long tube narrow funnel-form, the throat 
crowned with 5 slender-toothed scales. Stamens on the middle of the tube: 
anthers 2-tailed at base and tapering at the apex into a long hairy twisted 
awn-like appendage. Style 1. Ovaries 2, forming pods. Seeds tufted. 

§ 2. More or less woody-stemmed twiners, with opposite leaves. 

8. ECHITES. Corolla funnel-form or salver-shaped, naked in the throat. Fila- 
ments very short. Style 1. Ovaries 2, becoming 2 long terete pods. Seeds 
with a downy tuft. Flowers large and showy. 

4. FORSTERONIA. Corolla funnel-form, nearly as in Echites, but the flower 
small, and filaments slender. 

§ 8. Herbs or scarcely woody plants, not twiners: bark usually abounding with tough 
JSibres : ovaries 2, becoming many-seeded pods in fruit. 

«* Leaves opposite. 

5. VINCA. Corolla salver-shaped or the tube funnel-form, the throat narrow 
and naked. Stamens inserted on the upper part or middle of the tube: fila- 
ments short. Style 1, slender. Pods rather short. Seeds abrupt at each 
end, naked, rough. The hardy species trail or creep. 

6. APOCYNUM. Corolla bell-shape , crowned with 5 triangular appendages in 
the throat. Stamens attached to the very base of the corolla. ‘Style none. 
A lovee ovate stigma unites the tips of the 2 ovaries, which in fruit a long 
and slender pods. Seeds with a long tuft of silky down at one end. Upright 
or ascending herbs, with small pale or white flowers in terminal cymes or 
corymbs, and very tough fibrous bark. 

* « Leaves alternate, very numerous. 

7. AMSONIA. Corolla salver-shaped or the slender tube somewhat funnel-form, 
bearded inside, without appendages at the throat, the lobes long and linear. 
Stamens inserted on and included in the tube: anthers blunt at both ends. 
Style 1, slender. Pods long (4- 6") and slender. Seeds cylindrical, abrupt 
at both ends, with no tuft. Upright herbs, with terminal panicled cymes of 
bluish flowers. : 

1. ALLAMANDA. (Named for Dr. F. Allamand, who discovered the 
common species in Guiana.) 

A. cathartica. A showy shrub of the conservatory, with bright grev!t 
sblong thinnish leaves, and golden-yellow flowers 24! — 3! long. 
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2. NERIUM, OLEANDER. (The ancient Greek and Latin name.) Leaves coriaceous, rigid, closely and transversely veiny. Flowers showy, in 
terminal cymes, in summer, deep rose-color, or with white varieties, either 
single or double. 
N. Oleander, the OLeanper of common house-culture, from the Levant : 

leaves lanceolate; appendage surmounting the anthers scarcely protruding ; 
flowers large, scentless. 
N. odorum, Sweet O.: less cult., from India, more tender ; leaves linear: 

lanceolate ; appendage of the anthers protruding ; flowers fragrant. 

3. ECHITES. (Name from Greek word for a viper.) Plants from the 
warm parts of America, one no+ rare as a conservatory climber, viz. 
E. suavéolens, or Manpevitiea suavEOLENS, CHILI JESSAMINE, a 

slender woody-stemmed tall twiner, with thin oblong or ovate heart-shaped 
pointed leaves, and slender peduncles bearing a few racemed very fragrant flow- 
ers, the white corolla with ample 5-lobed border, 2! broad. 

4. FORSTERONIA. (Named for an English botanist, 7. F. Forster.) 
F. difformis, in low grounds from Virginia S. & W., is a barely woody 

twiner, the flowering branches herbaceous and downy; leaves thin, oval-lan- 
ceolate, pointed, or sometimes linear, narrowed into a petiole; flowers }/ long, 
in cymes, greenish-yellow, all summer. 

5. VINCA, PERIWINKLE. (Latin name, from a word meaning to bind, 
from the thread-like stems.) 2/ 

§1. True Pertwinkxes, cult. from Europe, hardy or nearly so, smooth, trail- 
ing over the ground or creeping, only the short flowering stems ascending, 
with blue (or by variation white) flowers solitary in the axils, in spring or 
early summer. 

V. minor, Common Periwinx ze, in all country-gardens, spreading freely 
by the creeping sterile stems, evergreen, with ovate or oblong-ovate shining 
leaves barely 14/ long, and almost truncate wedge-shaped lobes to the corolla: 
fl. early spring. ; : 
V. major, Laxcz P., not quite hardy N., a variety with variegated leaves 

is most cultivated, larger than the first species and leaves rounder, the lobes of 
corolla obovate. 
V. herbacea: not evergreen; stems reclining and rooting ; leaves lance- 

oblong, lobes of the more purple-blue corolla oblong-obovate : fl. late spring. 
§ 2. Tropical erect, somewhat woody at base: flowers produced all the season. 
V. rdsea, house and bedding plant from West Indies, with oblong-petioled 

veiny leaves, and showy corolla with slender tube and very narrow orifice, rose- 
purple, or white, with or without a pink eye. 

6. APOCYNUM, DOGBANE (to which the name in Greek refers), . 
INDIAN HEMP, from the use made of the bark. Fl. summer. 2 “i 

A. androsemifolium, Srreapine D. Along thickets, mostly N. 
branches forking and widely spreading; leaves ovate, petioled; corolla open 
bell-shaped with spreading lobes. 
A. cannabinum, Common Inptan Hemp. Gravelly or wet banks of 

streams : branches more erect ; leaves oblong, lance-oblong, ovate, or slightly 
heart-shaped ; flowers more crowded and erect; lobes of the corolla little 
spreading. s 

7. AMSONIA. (Named for a Mr. Charles Amson.) Low grounds chiefly 
S.; very leafy, 2°-3° high, smooth or somewhat hairy, with rather small 
flowers, in late spring. 

A. Tabernzeemontana. Leaves varying from ovate or lance-ovate to 
lanceolate, acute at each end, pale beneath. ; 

A. ciliata. Leaves linear or linear-lanceolate, the margins and mostly the 
stems beset with some scattered bristles. 
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88. ASCLEPIADACEA, MILKWEED FAMILY. 

Plants with milky juice, leaves, pistils, fruits, and seeds nearly as 
in the preceding family ; but the anthers more connected with the 
stigma, their pollen collected into firm waxy or granular masses 
(mostly 10), the short filaments (monadelphous except in the last 
genus) commonly bear curious appendages behind the anthers form- 
ing what is called a crown, and the corolla more commonly valvate 
in the bud. The flowers are rather too difficult for the beginner 
readily to understand throughout. For a particular study of them 
the Manual must be used. 

§1. Erect herbs, with ordinary foliage, and deeply 5-parted reflexed calyx and 
corolla. Flowers in simple umbels. Fruit a pair of pods ( follicles,) containing 
numerous flat seeds furnished with a coma (Lessons, p. 126, fig. 417) or long 
tuft of suft down at une end. 

1. ASCLEPIAS. Stamens with their short filaments monadelphous ina ning or 
tube, bearing behind each anther a curious erect and hood-like or ear-lik 
Bppeniege: with a horn Wise eg | out of the inside of it: the 5 broad anthers 
closely surrounding and partly adhering to the very thick stigma, a mem- 
branous appendage at their tip inflected over it. Each of the 2 cells of the 
anther has a firm waxy pear-shaped polles mss in it: and the two adja- 
cent masses from two contiguous anthers are suspended by a stalk from a 
dark gland; these 5 glands, borne on the margin of the flat top of the stigma, 
stick to the legs, &c. of insects, and are carried off, each gland taking with it 
2 eee masses, the whole somewhat resemble 8 pair of saddle-bags. 

2. ACERATES. Like Asclepias, but no horn in the hoods or ear-like appendages, 
and the flowers always greenish. 

§ 2. Twining plants with ordinary foliage ; pods and seeds nearly as in Asclepias. 

* Anthers with their hanging pollen-masses nearly as Asclepias : pods smooth and even. 

8. ENSLENIA. Calyx and corolla 5-parted, the divisions lance-ovate and nearly 
erect. The 5 appendages of the filaments are in the form of membranaceous 
leaflets, each bearing a pair of awns on their truncate tip. Herb. 

4. VINCETOXICUM. Corolla 5-parted, wheel-shaped. A flat and fleshy 
5-10-lobed disk or crown in place of the hoods of Asclepias. Herbs. 

* * The 10 pollen-masses horizontal, fixed in pairs to 6 glands of the stigma. 

5. GONOLOBUS. Corolla wheel-shaped: a fleshy and wary-lobed ring or crown 
in its throat. 

% * * The 10 short pollen-masses fixed by their base in pairs to the 5 glands of the 
stigma, and erect. Shrubby plants, of tropical regions. : 

6. HOYA. Corolla wheel-shaped, 5-lobed, thick and wax-like in appearance. 
Crown of 5 thick and depressed fleshy appendages radiating from the central 
column. 

7. STEPHANOTIS. Corolla salver-shaped, the tube including the stamens, 
crown, &c., in its somewhat swollen base, the 5 ovate lobes convolute in the 
bud. Crown of 5 thin erect appendages. Stigma conical. 

= % 5% Anthers distinct, the 5 pollen each i of 4 small granular 
masses united, and applied directly to the glands of the sti gma without any stalk, 
Shrubby twiners. 

8. PERIPLOCA. Corolla 5-parted, wheel-shaped, the divisions hate on the 
upper face: alternate with them are 5 small thick scales, each bearing a. 
bristle-shaped appendage. Filaments distinct, bearing anthers of more ordi- 
ue i ag than in the rest of this family. Stigma hemispherical. 
ods smooth. 

§ 8. Fleshy low plants, Cactus-like, with only small fleshy scales or teeth in place of 
leaves, on the angles of the thickened stems or branches. ; 

9. STAPELIA. Flowers large, lurid, solitary, lateral. Calyx 5-parted. Corolla 
5-cleft, i erode is within is a crown formed of two rings of short appen- 
dages or lobes. Masses of waxy pollen 10, erect. 
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1, ASCLEPIAS, MILKWEED, SILKWEED. (The Greek name of 
Ae sculapias, father of medicine.) Flowering in summer. 

x* Flowers bright orange or red : pods smooth : leaves opposite, except in the first. 
: A. tuberésa, Burrerrry-Weep, Pievrisy Root. Dry hills: milky 
juice hardly any; stems and mostly scattered linear or lance-oblong leaves 
hairy ; flowers bright orange. 
A. Curassavica. Wild far S., cult. from S. America, as a house and 

bedding plant; nearly smooth; leaves lanceolate; umbels long-peduncled ; 
corolla scarlet-red, the hoods orange. 

A. paupércula. Wet barrens from N Jersey S.: tall, smooth, with 
long lance-linear leaves, one or more few-flowered umbels raised on long 
peduncle, and red corolla with bright orange hoods. 

A. rubra. Low barrens from N. Jersey S.: smooth, with lance-ovate 
gradually taper-pointed leaves, a’few many-flowered umbels on a long naked 
peduncle, and purple-red flowers. 

*# * Flowers pink or light rose-purple: leaves all opposite : pods smooth. 

A. incarnata, Swamp Mitkweep. Wet grounds, with very leafy 
branching stems, lanceolate or lance-oblong acute leaves, often slightly heart- 
shaped at the base; smooth or smoothish, or in var. PULCHRA pubescent and 
the leaves very short-petioled. 

* * * Flowers dull purplish, greenish, or white. 

+ Stems branching, almost woody at base: leaves all opposite : pods smooth. 

A. perénnis. Low grounds S.: nearly smooth; leaves lanceolate or lance- 
ovate, slender-petioled ; flowers small, white; seeds mostly without a tuft ! 

+ + Stem simple: leaves all opposite and closely sessile or clasping by a heurt- 
shaped base, the apex rounded or notched: plants th, pale or gl 

A. obtusifolia. Sandy grounds, 2°-3° high, the rather remote broadly 
oblong leaves wavy ; umbel, mostly solitary, long-peduncled; flowers pretty 
large, greenish-purplish. F 

A. amplexicatlis. Dry barrens S.: stems reclining, 1°- 2° high, very 
leafy ; leaves ovate-heart-shaped ; umbels several, short-peduncled ; corolla ash- 
colored, the hoods white. 

+ + + Stem simple or nearly so, leafy to the top: leaves all opposite, ovate, oval, 
or oblong, pretty large, short-petioled : umbels lateral and terminal : flowers 
4! long or nearly so. 

++ Pods beset with soft prickle-shaped or warty projections. 

A. Cornuti, Common Mitxweep of fields and low grounds N.: downy, 
or the large pale leaves soon smooth above ; flowers dull greenish-purplish. 

++ ++ Pods even, but usually minutely downy. 

A. phytolaccoides, Poxe-Mirxweep. Moist grounds N. & W.: 
smooth or smoothish, 3°- 5° high; leaves large, pointed or acute at both ends ; 
umbels loose, the long pedicels (1/-—3/) equalling the peduncle; corolla greenish, 
but the more conspicuous hoods white. 
A. purpurascens. Rich ground N. & W.: 1°-8° high; leaves downy 

beneath, smooth above, the upper taper-pointed ; pedicels of the rather loose 
umbel shorter than the peduncle ; corolla dark dull purple. 
A. variegata. Dry grounds, commoner 8. & W.: 1°-2° high, nearly 

smooth ; leaves oval or obovate, slightly wavy ; peduncle and crowded pedicels 
short and downy ; corolla white, the hoods purplish. 

+ + + + Stems simple or rarely branched, slender : leaves most of them in whorls : 
pods slender and smooth: flowers small, white or whitish. 

A. quadrifolia, Four-teavep M. Rocky woods mostly N.: stems 1° 
-2° high, nearly smooth, naked below, bearing about the middle one or two 
whorls of 4 ovate or lance-ovate taper-pointed petioled leaves, and beneath or 
above them usually a pair of smaller ones; pedicels slender; corolla mostly 
tinged with pink, the hoods white. 
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A. verticillata, WHortep M. Dry ground, 1°-2° high, smoothish ; 

stems very leafy throughout; leaves very narrow linear or thread-shaped, in 
whorls of 3-6; flowers greenish-white. 

2. ACERATES, GREEN MILKWEED. (Name from the Greek, means 
without a horn, i. e. none to the hood-like appendages, in which it differs from 

Asclepias.) Flowers green or greenish, in summer. 

§ 1. Flowers in compact lateral umbels: corolla with oblong reflexed divsions : 
the hoods erect : pods slender, sometimes downy, but with the surface even. 

A. viridifldra. Dry sandy or gravelly soil: soft-downy or smoothish, 
1°-2° high; leaves varying from oval to linear, mostly opposite; globular 
umbels nearly sessile; flowers short-pedicelled, nearly 4/ long when open; 
hoods not elevated above the base of the corolla. 

A. longifolia. Low barrens W. & S.: rather hairy or roughish, 1° - 3° 
high, with very numerous mostly alternate linear leaves, Howers smaller and on 
slender pedicels, the umbel peduncled, hoods elevated on a short ring of fila- 
ments above the base of the corolla. i 

§ 2. Flowers in loose terminal and solitary or corymbed umbels: duvisions of the 
corolla barely spreading, but the large hoods spreading and slipper-shaped : 
pods thick, often with some soft tubercle-like projections. 

A. paniculata. Dry prairies and barrens from Ill. 8. & W.: smoothish, 
1° high ; leaves alternate, oblong or lance-oblong; flowers 1' broad, green, the 
hoods purplish. 

3. ENSLENIA. (Named for A. Enslen, an Austrian traveller.) 2/ 

E. albida. River-banks from Ohio S. & W.: climbing, 8°- 12°; smooth, 
with opposite heart-ovate long-petioled leaves, and small whitish flowers in 
raceme-like clusters on axillary peduncles, all late sammer. 

4. VINCETOXICUM. (Name is equivalent to Poison Perimnkle.) 2 
V. nigrum, from Eu.: a low-twining smooth weed, escaping from gardens 

E.; leaves ovate and lance-ovate; flowers small, brown-purple, rather few in 
axillary umbels, in summer. 

5. GONOLOBUS. (Name in Greek means angled pod.) Ours are twin- 
ing herbs, along river-banks, chiefly 8., with opposite heart-shaped petioled 
leaves, and corymbs or umbels of dark or dull-colored small flowers, on pedun- 
cles between the petioles, in summer. 2/ . 

G. levis. From Virg. to Illinois S.: smooth or only sparingly hairy, the 
yellowish-green flowers and the longitudinally ribbed pods smooth. 

G. obliquus. From Penn. S.: hairy, somewhat clammy; flowers mi- 
nutely downy outside, long and narrow in the bud, dull crimson-purple within, 
the strap-shaped or lanceolate divisions }/ long ; pods ribless, warty. 

G. hirsttus. From Virginia S.: differs from the last in its short-ovate 
flower-buds, the oval or oblong divisions of corolla only about 4! long. 

6. HOYA, WAX-PLANT. (Named for T. Hoy, an English florist.) 

H. carnosa, a well-known house-plant from India; with rooting stems, 
thick and fleshy oval leaves, umbels of numerous flesh-colored or almost white 
flowers, the upper surface of corolla clothed with minute papille. 

7. STEPHANOTIS. (Name from Greek for crown and ear, referring to 
the appendages of the stamens.) 
S. floribunda, from Madagascar: a fine hot-house twiner, very smooth, 

with opposite oval or oblong thickish leaves, and lateral umbels of very showy 
fragrant flowers, the pure white corolla 14’ in diameter, the tube 1! long. 
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8. PERIPLOCA. (Name, a Greek word, implies that the plant twines.) 
P. Grivca, of S. Eu., cult. as an ornamental twiner, hardy through the 

Middle States : smooth, with opposite ovate mostly pointed leaves, on short 
petioles, and lateral cymes of rathcr small flowers, the corolla greenish-yellow 
with the upper face of the oblong lobes brownish-purple: in summer. 

9. STAPELIA. (Named for a Dutch naturalist, Dr. Van Stapel.) Strange- 
looking fleshy plants of the Cape of Good Hope, cult. in conservatories along 
with Cactuses. The commonest is 

8. hirstita. Stems or branches 6'- 10! high, with concave sides, pale and 
obscurely downy ; flowcr 3/—4! in diameter, dull purple and yellowish with 
darker transverse stripes, heset with purple very long hairs, and with denser 
hairiness towards the centre, exhaling a most disgusting odor, not unlike that 
of putrid meat. 

89. OLEACEZ, OLIVE FAMILY. 
Trees or shrubs, chiefly smooth, without milky juice, distinguished 

among monopetalous plants with free ovary by the regular flowers 
having stamens almost always 2, and always fewer than the 4 (some- 
times 5 or more) divisions of the corvlla, the ovary 2-celled and 
(except in Jasminum and Forsythia) with one pair of ovules in 
each cell: style if any only one, rarely 2-cleft. A few are nearly 
or quite polypetalous ; others apetalous. 

§ 1. Calyx and corolla with 5-8 lobes A single erect ovule and seed in each cell. 

1. JASMINUM. Corolla salver-shaped, the lobes convolute in the bud. Stamens 
2, included in the tube. Ovary and the berry-like fruit 2-lobed, 2-seeded. 

§ 2. Cole and corolla with the parts in Sours, or sometimes (in Fraxinus) one or i : 
Ovules Js ly a pair in each cell, many in No. 2. 

oF) I, 
y Leaves opposite, except 

« Leaves simple: flowers perfect and complete. 

+ Ovules and seeds numerous or several in each cell of the ovary and pod. 

2. FORSYTHIA. Corolla golden yellow, bell-shaped, 4-lobed, the lobes con- 
volute in the bud. The 2 stamens and style short. Pod ovate. Leaves 
deciduous. ‘ 

+ + Ovules a pair in each cell, but the seeds often fewer. 

8. SYRINGA. Corolla salver-form, the lobes valvate in the bud, the tube much 
longer than the 4-toothed calyx. Fruit a pod, 4-seeded, flattened contra 
to the narrow partition, 2-valved, the valves almost conduplicate. Seeds 
slightly wing-margined. Leaves deciduous. 

4. LIGESTRUM- Corolla short funnel-form, with spreading ovate obtuse lobes, 
valvate in the bud, white. Fruit a 1-4-seeded black berry. Leaves firm 
and thickish, but deciduous. : : 

5. OLEA. Corolla short, bell-shaped, or deeply cleft into 4 spreading lobes, white. 
Fruit a drupe, the hard stone often becoming 1-celled and 1-seeded. Leaves 
evergreen. 

6. CHIONANTHUS. Corolla white, 4-parted, or of 4 very long and narrow linear 
petals slightly or scarcely united at their base; to which the 2 (rarely 3 or 
even 4 in sulitvaton) very short stamens barely adhere. Fruit a fleshy and 
globules drupe, the sinus becoming 1-celled and commonly 1-seeded. Leaves 
eciduous. 

« «x Leaves pinnate: flowers polygamous or diacious, in most species apetalous. 

FRAXINUS. Calyx small, sometimes obsolete or wholly wanting- Petals 4, 

2, or none. Antlers large. Fruit a simple samara or key (Lessons, p. 122. 

fig. 389), usually becoming 1-celled and I-seeded. Leaves deciduous. 

OT . 
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1. JASMINUM, JESSAMINE. (From the Arabic name.j Cultivated 
for ornament, from the Old World, all tender and house-plants except at the 
South. Flowers fragrant. 

* Flowers yellow: leaves commonly alternate and compound. 

J. odoratissimum, Common Sweet Yexiow J., from Madeira: smooth, 
twining ; leaflets 3 or 5, ovate; peduncles terminal, few-flowered. 

J. revolutum, from Himalayas or China: not twining, has mostly 3-7 
leaflets, and more numerous and fragrant flowers, 14! wide. 

% * Flowers white: leaves opposite. 

J. officinale, Coinmon Wuitsr J., from the East, has striate-angled 
branches scarcely twining, about 7 oblong or lance-ovate leaflets, a terminal 
cyme of very fragrant flowers and calyx-teeth slender. 

J. grandiflorum, from India, has 7 or 9 oval leaflets, the uppermost con- 
fluent, larger and fewer flowers than the foregoing, reddish outside. 

J. Azéricum, from the Azores and Madeira: not twining, with 3 ovate or 
heart-shaped leaflets, terminal cymes of very sweet-scented flowers, and very 
short calyx-teeth. 

J. Sambac, from Tropical India: scarcely climbing, pubescent; leaves 
simple, ovate, or heart-shaped; flowers in small close clusters; calyx-teeth 
about 8, slender, the rounded lobes of the corolla as many ; flowers simple or 
double, very fragrant, especially at evening. 

2. FORSYTHIA. (Named for W. A. Forsyth, an English botanist.) 
Ornamental shrubs, from China and Japan, with flowers from separate 
lateral buds, preceding the serrate leaves, in early spring. 

F. viridissima, a vigorous shrub, with strong and mostly erect yellowish 
green branches, covered in early spring with abundant showy yellow flowers, 
followed by the deep green lance-oblong leaves. 

F. suspénsa, shrub with long and slender weak branches hanging, or some 
of them creeping, to be treated as a climber ; flowers still earlier, but less pro- 
fuse ; leaves thinner, duller, ovate. 

3. SYRINGA, LILAC. (From Greek word for tube, alluding either to the 
tubular corolla or to the twigs, used for pipe-stems.) Familiar ornamental 
tall shrubs, from the Old World, with scaly buds in the axils of the leaves, 
but hardly ever a terminal one (so that there is only a pair at the tip of a 
branch), entire leaves on slender petioles, and crowded compound panicles or 
thyrsus of mostly fragrant flowers, in spring. 

S. vulgaris, Common L., from E. Europe or Persia: with ovate and more 
or less heart-shaped leaves, and lobes of corolla moderately spreading ; fl. lilac 
or pale violet, and a white variety. 
g. Pérsica, Persian L.; more slender, with lance-ovate leaves, and looser 

clusters of lilac-purple or paler or sometimes white flowers, border of the corolla 
flat when open. 

4. LIGUSTRUM, PRIVET or PRIM. (Classical Latin name.) Shrubs 
of Old World, planted for ornament, with short-petioled entire leaves and 
panicles of small flowers, in early summer. 

L. vulgare, Common P., of Europe, here planted for hedges, and running 
wild E.; leaves small, lance-ovate or lance-oblong. 

L. Japoénicum. Cult. from Japan, not hardy N.: has long and widely 
spreading branches, larger ovate leaves, and larger flowers in ample panicles. 

5. OLEA, OLIVE. (The classical Latin name.) Flowers small, and in 
small panicles or corymbs, in spring. 

O. Europa, Ottve of the Levant, sometimes planted far S.: tree with 
lanceolate or lance-oblong pale entire leaves, whitish-scurfy beneath, and oblong 
edible oily fruit. 
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O. Americana, Devit-woop. Wild along the coast from Virginia S. : 
small tree, with lance-oblong and entire very smooth green leaves (3/- 6 long), 
and spherical fruit. 

O. fragrans, or OsmAnruus rracrans, of Japan and China (differing 
from Olive genus in the almost 4-parted corolla and 2-parted style), cult. in 
green-houses for the exquisite fragrance of its very small flowers; the leaves 
oblong or eval, sharply serrate, bright green, very smooth. 

6. CHIONANTHUS, Faince-Trez. (Name of the Greek words for 
snow and blossom, from the very light and loose panicles of drooping snow- 
white flowers.) 

C. Virginica, Common F. River-banks from Penn. S., and planted for 
ornament : shrub or low tree, with entire oval or obovate leaves (3/—5! long), 
the lower surface often rather downy, loose panicles of flowers in late spring or 
early summer, petals 1’ long, and fruit blue-purple with a bloom. 

7. FRAXINUS, ASH. (Classical Latin name.) Timber-trees, with light 
and tough wood, dark-colored buds, and small insignificant flowers appearing 
in spring with or rather before the leaves of the season, from separate buds in 
the axils of the leaves of the preceding year. 

§ 1, Evrorgan Asues, planted as shade trees, fre. : flowers polygamous. 
F. Ornus, Firowerine Asu, of 8. Europe, the tree which furnishes manna, 

not hardy N., sometimes planted S. : this and a species like it in California have 
4 petals, either distinct or slightly united, or sometimes only 2, narrow, green- 
ish ; leaflets 5-9, lanceolate or oblong, small. 

F. excélsior, Enexisu or European Asn. Hardy fine tree, with bright 
green lance-oblong leaflets nearly sessile and serrate; petals none and calyx 
arid any ; fruit flat, linear-oblong. The WeErine Asn is a variety or sport 
of this. : 

§ 2. American Asuss, all destitute of petals, and diecious or mostly so. 

% Fruit terete at the base, winged from the other end: calyx minute, persistent : 
leaflets 7-9, or sometimes 5, stalked, either sparingly toothed or entire. 

F. Americana, Wuits Asn. Large forest tree of low grounds, furnish- 
ing valuable timber; with ash-gray branches, smooth stalks, ovate or lance- 
oblong pointed leaflets either pale or downy beneath ; and rather short fruit 
with a terete marginless body and a lanceolate or wedge-linear wing. 

F. pubéscens, Rep AsH. Common E. & S.; known by its velvety- 
eee young shoots and leafstalks, and fruit with its flattish 2-edged seed- 
earing body acute at the base, the edges gradually dilated into the lance-linear 

or oblanceolate wing. 
F. viridis, Green Asx. Like the last, into which it seems to pass, but 

is ecotl, with leaves bright green on both sides : a smaller tree, most common 
&S§. : 

& * Fruit flat and winged all round : leaflets mostly green both sides and serrate. 

F, sambucifdlia, Brack Asx. Small tree in swamps, N. & N. W., 
with tough wood separable in layers, used for hoops and coarse baskets ; the 
bruised leaves with the scent of Elder: smooth; leaflets 7-11, sessile on the 
main stalk, oblong-lanceolate tapering to a point; calyx none, at least in the 
fertile flowers ; fruits linear-oblong. ean 

F. quadrangulata, Broz Asa. Large forest tree W., yielding valuable 
wood ; with square branchlets, 5-9 ovate veiny leaflets on short stalks, and 
narrowly oblong fruits. F 
F pla carpa, Carouina Warer-Asu. River swamps S.: small tree, 

with terete branchlets, 5-7 ovate or oblong short-stalked leaflets acute at both 
hae and broadly winged (sometimes 3-winged) fruits, oblong with a tapering 

ase. 

§ & F—28 
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TI. APETALOUS DIVISION. Includes the orders with 

flowers destitute of corolla; some are destitute of calyx also. 

90. ARISTOLOCHIACE, BIRTHWORT FAMILY. 
Known from all other apetalous orders by the numerous ovules 

and seeds in a 6-celled ovary, to which the lower part of the calyx 
is adherent, the latter mostly 3-lobed, the stamens generally 6 or 
12. Anthers adnate and turned outwards. Calyx dull-colored, 
valvate in the bud. Leaves petioled, usually heart-shaped, not 
serrate. Flowers solitary, perfect, commonly large. Bitter, tonic 
or stimulant, sometimes aromatic plants. 

1. ASARUM. Low stemless herbs, with one or two leaves on long petioles, and a 
flower at the end of a creeping aromatic rootstock, the flowers therefore 
close to the ground. Say regular, with 8 equal lobes. Stamens 12, dis- 
tinct, borne on the apex of the ovary or the base of the stout style, usually 
pointed beyond the anther. Seeds large, thickish, in a rather fleshy and 
irregularly bursting pod. 

2. ARISTOLOCHIA. Leafy-stemmed herbs or woody twiners. Calyx tubular 
variously irregular, often curved. Filaments none: anthers adherent directl 
and by their whole inner face to the outside of the 3 ~6-lobed stigma. Beeds 
very flat, in a dry 6-valved pod. 

1. ASARUM, ASARABACCA, WILD GINGER. (Ancient name, of 
obscure derivation.) On hillsides in rich woods: fi. spring. 2/ 
§ 1. Filaments slender, much longer than the short anthers: style 1, thick, bearing 

6 thick stigmas: leaves a single pair with a peduncle between them. 

A. Canadénse, Canapa WiLp GinceEr, sometimes called SnaKEROOT. 
Common N. : soft-pubescent ; leaves broadly heart-shaped or kidney-shaped, not 
evergreen ; calyx bell-shaped but cleft down to the adherent ovary, brown- 
purple inside, the abruptly spreading lobes pointed. 

§ 2. Filaments short or almost none: anthers oblong-linear : styles 6, each 2-cleft, 
bearing the stigma below the cleft: leaves thick and evergreen, smooth, often 
mottled, usually only one each year : rootstocks in a close cluster. 

A. Virginicum, Virern1a W. Along the Alleghanies S.: leaves small, 
rounded heart-shaped ; calyx tubular-bell-shaped with a somewhat narrowed 
throat and broad shurt lobes, the base coherent only with base of the ovary. 

A. arifolium, from Virginia S., has larger somewhat halberd-shaped 
leaves, and very short and blunt lobes to the calyx. : 

2. ARISTOLOCHIA, BIRTHWORT. (Ancient name, from medicinal 
properties.) Cells of the anthers in our species 4 in a horizontal row under 
each of the 3 lobes of the stigma, i. e. two contiguous 2-celled anthers in each 
set, or 6 in all. Flowers in and above the axils. 

A. Serpentaria, Vircinia SnaxerRoot (used in medicine). Rich woods, 
chiefly in Middle States and S.: low downy herb; stems clustered about 1° 
high; leaves ovate or oblong and heart-shaped, sometimes halberd-form, acute ; 
flowers all next the root, curved like the letter S, contracted in the middle and 
at the throat, in summer. 
A. Bipho, Pies-Vine, Dutcuman’s Pips (from the shape of the curved 

calyx). Rich woods from Penn. along the mountains 8. and planted for arbors 
very tall-climbing woody twiner, smooth, but the rounded heart-shaped leaves 
often downy beneath, these becoming 8/—12/ broad ; peduncles with a clasping 
bract, drooping ; calyx 14/ long, inflated above the ovary, narrowing above, 
Fa ones at the throat, the flat border brown-purple and obscurely 3-lobed : 
tl. late spring. 
A. tomentosa. Common S.: amore slender woody climber, with smaller 

rounder and very veiny downy leaves, and yellowish flower with an oblique 
a!most closed brownish orifice, the border reflexed: fl. late spring or summer. 
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91. NYCTAGINACEZs, FOUR-O’CLOCK FAMILY. 
Represented by a few plants with tubular or funnel-form calyx 

colored like a corolla, and falling away from a persistent lower 
portion which closes completely over the 1-celled 1-ovuled ovary 
and seed-like fruit, forming a hard and dry covering which would 
be mistaken for a true pericarp. Stamens 2—5, the long slender 
filaments hypogynous, but apt to adhere somewhat to the sides of 
the calyx-tube above. Embryo coiled around some mealy albumen. 
(Lessons, p. 23, fig. 52-55.) Ours are herbs, with opposite simple 
entire or wavy leaves, and jointed stems, tunid at the joints. 

1, ABRONIA. Flowers small, many in a peduncled umbel-like head surrounded 
by an involucre of about 5 separate bracts. Calyx salver-shaped with a 
dlendoe tube, and a corolla-like 5-lobed border, which is plaited in the bud, 
the lobes generally notched at the end. Stamens 5 and style included. 

2. OXYBAPHUS. Flowers small, a few together surrounded by a 5-lobed invo- 
lucre, which enlarges and becomes thin, membranaceous, reticulated, and 
wheel-shaped after flowering. Calyx with a very short tube constricted 
above the ovary, expanding into a bell-shaped 5-lobed corolla-like border, 
open only for a day. Stamens (mostly 3) and slender style protruding. 
ruit (persistent base of calyx) akene-like, strongly-ribbed. 

3. MIRABILIS. Flower large, in the common species only a single one in the 
cup-shaped 5-cleft green involucre, which thus exactly imitates a calyx, as 
the tubular funnel-shaped or almost salver-shaped delicate calyx does a 
corolla. Stamens 5, and especially the style topped with a shield-shaped 
stigma) protruded. Fruit ovoid, smooth and nearly even. 

1, ABRONIA. (Name from Greck word meaning delicate.) Western 
North American herbs, cultivated for ornament: fl. all summer. 2/ 

A. umbellata, from coast of California, has prostrate slender stems, ovate- 
oblong slender petioled leaves, and rose-purple flowers open by day, the invo- 
lucre of small bracts. 

A. fragrans, from Rocky Mountains, hardy N., has ascending branching . 
stems, lance-ovate leaves, and white sweet-scented flowers opening at sunset; 
the involucre of conspicuous ovate scarious and whitish bracts. 

2. OXYBAPHUS. (Name from a Greek word for a vinegar-saucer, from 
the shape of the involucre.) 2f Several species on Western plains : fl. rose- 
purple, all summer. 

O. nyctagineus. Rocky or gravelly soil from Wisconsin W. & S.: 
smooth or smoothish ; leaves petioled, varying from ovate to lanceolate, obtuse 
or heart-shaped at base. 

O. albidus. From North Carolina S.: often hairy above; leaves sessile 
or nearly so, acute at base, lanceolate or oblong ; fruit more hairy. 

¢ 

3. MIRABILIS, FOUR-O’CLOCK or MARVEL-OF-PERU. (Clu- 
sius called it Admiratilis, which Linnzus shortened.) Natives of warm parts 
of America: roots very large and fleshy ; leaves more or less heart-shaped, 
the lower petioled ; flowers mostly clustered, showy, opening towards sunset 
or in cloudy weather, produced all summer. 2/ 

: . Cult. for ornament in many varieties as to flower (red, yellow, 
wae ace ees its tube only 2! lone and thickish, stamens shorter than 
its spreading border ; whole plant nearly smooth. 

.longiflora. Less common in cult.; tube of the sweet-scented flower 
6! long and clammy-hairy (as well as the upper leaves); stamens shorter than 
its spreading white border. 

. Wrightiana.' Texas and cult.: more slender than the last, nearly 
smooth, tube of the smaller and more slender faintly fragrant flower 4! long, 
the border white tinged with rose ; stamens and style much protruding. 
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92. PHYTOLACCACEA, POKEWEED FAMILY. 

A small family, represented here only by a single species of the 
principal genus, 

1. PHYTOLACCA, POKE or POKEWEED. (A mongrel name, of 
the Greek word for plant prefixed to the French lac, lake, alluding to the 
crimson coloring-matter of the berries.) Calyx of 5 rounded petal-like white 
sepals. Stamens 5-30. Ovary of several cellr and lobes, bearing as many 
short styles, in fruit a depressed juicy berry, containing a ring of vertical 
seeds ; these formed on the plan of those of the next family. 2 

P. decandra, Common P. or Scoxs, Garcrt, &c. Coarse smooth 
weed of low grounds, with large acrid-poisonous root, stout stems 6°- 9° high, 
alternate ovate-oblong leaves on long petioles, and racemes becoming lateral 
opposite a leaf, in summer, ripening the dark crimson purple berries in autumn ; 
stamens, styles, and seeds 10. 

938. CHENOPODIACEA, GOOSEFOOT FAMILY. 

Represented chiefly by homely herbs, with inconspicuous green- 
ish flowers ; the 1-celled ovary has a single ovule and ripens into 
an akene or utricle, containing a single seed, usually with embryo 
coiled more or less around mealy albumen. Leaves chiefly alter- 
nate. Plants neither attractive nor easy to students; only the 
cultivated plants and commonest weeds here given. 

$1. Cultivated for ornament, twining plant, with white flowers: calyzx corolla-like. 

1. BOUSSINGAULTIA. Flowers in slender spikes from the axils of the leaves, 
erfect. Calyx 6-parted, spreading, and with one or two exterior sepals or 
racts. Stamens 6, with slender filaments. Style slender: stigmas 3, club- 

shaped. Fruit a thin akene, pointed with the persistent style. 

§.2. Cultivated for food, from Eu.: flowers greenish, as is usual in the family. 

2. BETA. Flowers perfect, clustered, with 8 bracts and a 5-cleft calyx becoming 
indurated in fruit, enclosing the hard akene, the bases of the two coherent. 
Stamens 5. Style short: stigmas mostly 2. Seed horizontal. 

8. SPINACIA. Flowers dicecious, in axillary close clusters; the staminate ones 
racemed or spiked, consisting of a 4-5-lobed calyx and as many stamens. 
Pistillate flowers with a tubular calyx which is 2-8-toothed at the apex and 
2-3-horned on the sides, hardening and enclosing the akene. Styles 4. 
Seed vertical. 

§ 8. Weeds of cultivation, or of roadsides, fields, gc. Flowers perfect, bractless. 

4. BLITUM. Flowers in close axillary clusters or heads, which are sometimes 
confluent into interrupted spikes. Calyx 2-5-parted, becoming fleshy or 
berry-like in fruit in the genuine species. Stamens 1-5. Styles or stigmas 
2. Seed vertical in the calyx. 

5. CHENOPODIUM. Flowers in small clusters collected in spiked or sometimes 
open panicles. Calyx mostly 5-cleft, not succulent in fruit. Ovary and 
utricle depressed. (Lessons, p. 121, He 386.) Styles 2, rarely 38. Seed 
horizontal, or in a few species occasionally vertical. 

The following also are common species along the coast or near salt-water : ~ 

Atriplex patula, and one or two other species of ORAcHE: most like 
Spinacia, but scurfy or mealy. 
Salicérnia herbacea, and two other species of GLasswort : low, leaf- 

Teas fleshy, jointed, branching plants, with the flowers sunken in the fleshy 
spikes. 

Suézeda maritima, Sea BuiTe: with branching stems, and small flowers 
in the axils of linear nearly terete fleshy leaves. 

Sélsola Kali, Sattworr: bushy-branching annual, with awl-shaped 
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py pointed leaves, and flesh-colored horizontal wings on the back of the 
ruiting calyx, making a circular broad border. 

1. BOUSSINGAULTIA. (Named for the traveller and agricultural 
chemist, Boussingault.) 

B. baselloides, of South America : high twining plant, in cultivation her- 
baceous, from oblong tubers resembling small potatoes: smooth, with some- 
what heart-shaped succulent leaves, and slender racemes of deliciously fragrant 
small flowers in autumn. 2 

2. BETA, BEET. (Latin name.) One species in cultivation, viz. : — 

B. vulgaris, Comston Bert, from S. Eu.: cult. in many varieties, with 
ovate-oblong smooth often wavy-margined leaves, sometimes purple-tinged ; 
flower-clusters spiked ; root conical or spindle-shaped. Mancer Wurrzex or 
Scarciry-Roor is a mere variety, the root used for feeding cattle. @ 

3. SPINACIA, SPINACH. (Name from Latin for spine or thorn ; prob- 
ably from the horns or projections on the fruiting-calyx which become rather 
spiny in one variety.) 

8. oleracea, Common Spinacn, cult. from the Orient, as a pot-herb; the 
soft-fleshy leaves triangular or ovate and petioled. @ ® 

4. BLITUM, BLITE. (Ancient Greek and Latin name of some pot-herb 
or of the Amaranth.) FI. summer. 

B. capitatum, Strawszerry Bure, the flower-heads as the fruit matures 
becoming bright red and juicy, like strawberries ; leaves triangular and halberd- 
shaped, wavy-toothed, smooth and bright green. Dry banks, margins of woods, 
&c. N., sometimes in gardens. @ @ 

B. Bonus-Henricus, Goov-Kine-Henry, cult. in some old gardens, is 
between a Blite and a Goosefoot, being slightly mealy, as in the latter, and the 
calyx not fleshy nor fully enclosing the fruit, but the seed is vertical; leaves 
triangular and partly halberd-shaped ; flower-clusters crowded in an interrupted 
terminal spike. 2/ 

5. CHENOPODIUM, GOOSEFOOT (which the name denotes in 
Greek), PIGWEED, &c. Weeds: fi. late summer and autumn. 

§ 1. Either smooth or with scurfy mealiness, insipid, never hairy nor aromatic. @ 

C. Album, Wurrte G or Lame’s-Quarrers; the commonest species in all 
cult. ground: pale, more or less mealy, with leaves varying from rhombic-ovate 
to lanceolate, cither angled-toothed or entire, and flower-clusters in dense pani- 
cled spikes. Var. BosciAnum, wild in shady places, mostly S., has loose 
branches, obscure mealiness, and smaller loosely clustered flowers. 

C. trbicum, in waste grounds, is dull green, scarcely mealy, the triangular 
leaves coarsely and sharply many-toothed, flower-clusters in dense panicled 
spikes, and seed with rounded margins. 

C. hybridum, Marve-reavep G. Waste grounds, unpleasantly scented 
like Stramonium, bright green throughout ; the widely branching stem 2° - 4° 
high; the thin large leaves triangular and heart-shaped, sinuate and angled, the 
angles extended into a few taper-pointed coarse teeth; racemes in loose and 
leafless panicles ; seed sharp-edged. 

2. Not mealy or scurfy, but tely glandular or pub t, aromatic-scented : 

: TB sed sometimes vertical. ® ® 

C. Botrys, Jervsatem Oax or Fearner Geranium. Gardens and 

some roadsides: low, spreading, almost clammy-pubescent, sweet-scented ; 

leaves sinuate-pinnatifid, slender-petioled ; racemes loosely corymbed. : 

C. ambrosioides, Mexican Tea, Wormsrep. Waste grounds, especi- 

ally S.: rather stout, smoothish, strong-scented ; leaves oblong or lancevlate, 

varying from entire to cut-pinnatifid, nearly sessile ; spikes dense, leafy or leaf- 

less. This, especially the more cut-leaved var. ANTHELMINTICUM, 16 used as a 

vermifuge, and yields the wormseed-oil. 
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94, AMARANTACE, AMARANTH FAMILY. 

Weeds and some ornamental plants, chiefly herbs, essentially like 
the foregoing family, but the flowers provided with dry and mostly 
scarious crowded persistent bracts, and the fruit sometimes several- 
seeded. The cultivated sorts are ornamental, like Immortelles, on 
account of their colored dry bracts which do not wither. 

§ 1. Leaves alternate, mostly long-petioled: anthers 2-celled. 

1, AMARANTUS. Flowers moncecious or polygamous, each with 8 bracts 
Calyx of 5, or sometimes 8, equal erect sepals, smooth. Stamens 5, some. 
times 2 or 8. Stigmas 2 or 3. Ovule solitary, on a stalk from the base of the 
ovary. Fruit an utricle, aed att at apex, usually opening all round 
transversely, the upper part falling off as a lid (Lessons, p. 121, fig. 387), 
discharging the eel Flowers in axillary or terminal soiled clusters. 

2. CELOSIA. Flowers perfect. Ovules and seeds numerous. Otherwise nearly 
as Amarantus, but the crowded spikes imbricated with shining colored 
bracts. In cultivation the spikes are often changed into broad crests. 

§ 2. Leaves opposite: anthers 1-celled. 

8, GOMPHRENA. Flowers perfect, chiefly in terminal round heads, crowded 
with the firm colored bracts. Calyx 5-parted or of 5 sepals. Stamens 5, 
monadelphous below: filaments broad, 3-cleft at summit, the middle lobe 
bearing a 1-celled anther (Lessons, p. 102, fig. 290). Utricle 1-seeded. 

Achyranthes or Iresine Verschafféltii is lately cult. for its red 
foliage, a poor substitute for Coleus, except in shade, where it has clear red 
stems, its ovate or roundish opposite leaves strongly veined or blotched with red, 
or wholly crimson. 
Iresine celosioides, a wild tall weed, with opposite leaves, and panicles 

of small white-woolly flowers, is common 8. 
Acnida cannabina, in salt-marshes along the coast, is a tall annual, like 

an Amaranth, but dicecious, bracts inconspicuous, and the fleshy indehiscent 
fruit 3 - 5-angled and crested. 

1, AMARANTUS, AMARANTH. (From Greek for unfading.) Coarse 
weeds of cult. and waste grounds, and one or two cultivated for ornament: 
fl. late summer. Bracts commonly awn-pointed. @ 

§ 1. Rep AMARANTHS, the flower-clusters or the leaves tinged with red or purple. 
A. caudatus, Princes’ Featuer. Cult. from India: tall, stout ; leaves 

ovate, bright green ; spikes red, naked, long and slender, in a drooping. panicle, 
the terminal one forming a very long tail. fe 
A. hypochondriacus. Cult. from Mexico, &.: stout; leaves oblong, 

often reddish-tinged ; flower-clusters decp crimson-purple, short and thick, the 
upper making an interrupted blunt spike. 
A. paniculatus. Coarse weed in gardens: the oblong-ovate or lance- 

oblong leaves often blotched or veined with purple; flowers in rather slender 
purplish-tinged spikes collected in an erect terminal panicle. 
A. melanchélicus, Lovy-ties-BieEpine. Cult. from China or India: 

rather low ; stems and stalks red; the ovate thin leaves dark purple or partly 
green ; or, in var. TRICOLOR, greenish with red or violet and yellow variously 
mixed ; sepals and stamens only 3. 

§ 2. Green AmMarantus, or PigwEeEDs, flowers and leaves green or greenish. 

A. retrofiéxus, Common PicwexeED: erect, roughish-pubescent or smooth- 
er; spikes crowded in a stiff panicle, the awn-pointed bracts rigid. 

A. spinosus, THorny Z Waste ground, chiefly S.: dull green leaves 
with a pair of spines in their axils; flowers small, yellowish-green, in round 
ale clusters and in a long terminal spike. 
A. albus. Roadsides and streets, spreading over the ground ; with obovate 

and spatulate leaves, flowers all in small clusters in their axils and covered by 
rigid sharp-pointed bracts ; sepals 3; stamens 2 or 3, 
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. CELOSIA, COCKSCOMB. (Name in Greck means dried, alluding to 
the scarious bracts.) Fl. summer. @ 

C. cristata, Common C. of the gardens, from India, in various usually 
onstrous forms, the showy flower-crests crimson-red, sometimes rose-colored 
low, or white. : 

GOMPHRENA. (Ancient name of an Amaranth.) Fl. summer. 

G. globdosa, GLoBE AMARANTH or Bacuexor’s-Burron. Cult. from 
dia : low, branching, pubescent, with oblong nearly sessile leaves, and dense 
und heads crimson, rose-color, or white. 

95. POLYGONACEZA, BUCKWHEAT FAMILY. 

Known by the alternate entire leaves having stipules in the form 
‘ searious or membranous sheaths at the strongly marked usually 
mid joints of the stem. Flowers mostly perfect, on jointed pedi- 
ls, with green or colored 4—6-parted usually persistent or wither- 
g calyx, 4—9 stamens on its base, 2 or 3 stigmas, 1-celled ovary 
ith a single ovule rising from its base (Lessons, p. 110, fig. 342), 
rming an akene or nutlet. Embryo mostly on the outside of 
ealy albumen, the radicle pointing to the apex of the fruit. 
Eridgonum differs in having no obvious stipules, and the 
wwers from a cup-shaped involucre. There are a few species 
‘the genus S. and S. W., and many near and beyond the Rocky 
countains. 

$1. Calyx of 5, rarely 4, more or less petal-like similar sepals, erect after flowering. 

. POLYGONUM. Flowers in racemes, spikes, or else in the axils of the leaves. 
Akene either lenticular when there are 2 stigmas, or triangular when there 
are 8. Embryo curved round one side of the albumen: cotyledons narrow. 

| FAGOPYRUM. Differs from one section of Polygonum mainly in having an 
oulyye in the centre of the albumen, which is divided into 2 parts by the 
very broad leaf-like cotyledons. The triangular akene longer thar the calyx. 

§ 2. Calyzx of 6 sepals often of two sorts: styles 8. 

RHEUM. Sepals all similar, petal-like, withering-persistent underneath the 
8-winged fruit. Stigmas capitate or wedge-sha od Stamens 9. 

RUMEX. Sepals of 2 sorts; the 3 outer ones herbaceous and at length spread- 
ing; the alternate inner 8 larger, somewhat colored, enlarging after flowering, 
becoming veiny and dry, often bearing a grain-like tubercle on the back, and 
convergent over the 3-angled akene. Stigmas a hairy tuft. Stamens 6. 

POLYGONUM, KNOTWEED, JOINTWEED. (Thename in Greek 
neans many-jointed.) Chiefly weeds; some with rather showy flowers ; the 
ollowing are the commonest: fl. late summer and autumn. 

} 1. Flowers along the stem, nearly sessile in the axils of the almost sessile linear or 
oblong leaves, small, greenish-white: sheaths scarious, usually cleft or torn 
and fringed. @ 

>, aviculare, Knor-crass, Gooss-crass, or DooRwEED. Prostrate 
spreading and variable low weed, with pale lanceolate or oblong leaves, 
amonly 5 stamens, and dull 3-sided akene enclosed in the calyx. . Var. 
soTuM, has more upright stems, and larger oblong or oval leaves. 

>, ramosissimum. Chiefly W. in sandy soil: with nearly erect much- 
nehed and rigid striate stems 2°-4° high ; lanceolate or linear leaves taper- 

into a petiole, and a glossy akene; sepals 6 and stamens 6 or 3, or else 

als 5 with 4 or 5 stamens. 
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P. ténue. Rocky dry soil: slender, upright, with thread-like branches, 
along which the upper flowers form a loose leafy spike ; leaves narrow linear, 
acute ; akene shining. 

§ 2. Flowers collected in terminal spikes or spike-like racemes, rose-purple or flesh- 
color, or rarely white or greenish. 

x Leaves small and thread-like or at length none : the sheaths truncate, naked, rigid : 
many-jointed raceme with a single flower under each bract. 

P. articulatum. Sandy shores and barrens : a slender little plant, bushy- 

triangular. @ 

« % Leaves ovate, short-petioled: sheaths cylindrical, fringed-hairy: groenialt %, 
flowers 1-3 from each bract of the long and slender spikes, unequally 4. 
parted ; the 2 styles reflexed on the lenticular akene and hooked at the tip, — 

4 

branching, 4’-12! high ; flowers rose-colored, nodding ; stamens 8; akene ; 
\ ; 

a4 
Ke & 5 Me as 

P. Virginianum. Thickets : 2°-4° high, nearly smooth ; leaves rough- “A { 
VA ciliate, 3/— 6! long ; flower somewhat curved ; stamens 5. 

% * * Leaves lanceolate, oblong, or ovate, chiefly petioled : sheaths cylindrical : 
flowers several from each bract of the spike, 5-parted. * 

+ Sheaths mostly with an abruptly spreading foliaceous border (which sometimes 
falls off): tall, 3° - 8° high, with dense cylindrical nodding spikes of rose- 
colored flowers, and flat akenes. : 

P. orientale, Princes’ Fratuer. Gardens and cultivated grounds,:from 
India: with large ovate pcinted leaves, and 7 stamens. 

P. Careyi. Swamps from Pennsylvania N. & E.: with lanceolate leaves,’ 
glandular bristly peduncles, and 5 stamens. 

++ Sheaths truncate, without a border. 

++ Herbage and flowers not acrid nor punctate with pellucid glands or dots. 
= In moist soil: leaves lanceolate : plants nearly smooth. @ 

P. incarnatum. Tall, 3°-6° high; leaves tapering from near the base 
to a narrow point (4’—12' long) ; sheaths smooth and naked ; peduncles rough 
with scattered sessile glands ; spikes linear, nodding ; flowers flesh-color or pale 
rose ; the 6 stamens and 2 styles included ; akene flat with concave sides. 

P. Pennsylvanicum. Stems 1°-3° high, the branches above and pe- 
duncles bristly with stalked glands; sheaths naked ; spikes oblong, thick and 
blunt, erect ; flowers rose-purple; stamens 8, a little protruding ; style 2-cleft ; 
akene with flat sides. 

P. Persicaria, Lapy’s Taums. Nat. from Eu. near dwellings, about 
1° high: upper face of leaves with a dark blotch near the middle; sheaths 
somewhat bristly-ciliate ; spikes oblong, dense, erect, on naked peduncles 5 
flowers greenish-purple; stamens mostly 6; style 2—3-cleft; akene either 
flattish or triangular. 

== = In water: stems rooting below. 2 

P. amphibium. Warer P. Chiefly N.: stems often simple bearing a 
single ovate or oblong dense spike or head of pretty large and showy rose-red 
flowers ; leaves oblong, heart-oblong, lance-ovate or lanceolate, mostly long- 
petioled, often floating ; sheaths not fringed ; stamens 5; style 2-cleft. 

P. hydropiperoides. Commonest S.: stems slender, rising out of 
shallow water 1°-8° high ; leaves narrowly lanceolate or lance-oblong ; sheaths 
hairy and fringed with long bristles ; spikes erect, slender ; flowers small, pale 
or white ; stamens 8; style 3-cleft; akene sharply triangular. 

++ ++ Herbage (smooth) pungently acrid: leaves and pale sepals marked with 
pellucid dots or glands, in which the acrid quality resides : sheaths fringed 
with bristles, 

P. acre, Water SmartweEep. Shallow water or wet soil: stems rooting 
at the decumbent base, rising 2°~4° high; leaves lanceolate or linear, taper- 
pointed ; spikes slender, erect ; flowers whitish or pale flesh-color ; stamens 8: 
akene sharply triangular, shining. 2 



BUCKWHEAT FAMILY. 289 

oPs Hydrépiper, Common §S. or Water Perryr. Low or wet grounds 
N.: 1°-2° high ; eaves oblong-lanceolate ; spikes nodding, mostly short; 
flowers greenish-white ; stamens 6; akene either flat or obtusely triangular. @. 

* % % & Leaves heart-shaped or arrow-shaped, petioled : sheaths half-cylindrical. 
a7 THaR-THUMB. Stems with spreading branches, the angles and petioles armed 
a with sharp reflexed prickles, by which the plant is enabled almost to climb: 
i Slowers in peduncled heads or short racemes, white or flesh-color. @) ‘ 

P. arifolium. Low grounds: leaves halberd-shaped, long-petioled ; the 
peduncles glandular-bristly ; stamens 6 ; styles 2; akene lenticular. 

, P. sagittatum. Low grounds : leaves arrow-shaped, short-petioled ; the 
{ peduncles naked; stamens mostly 8; styles 3; akene sharply 5-angled. 

+ + Brack BixpweeEp. Stems twining, not prickly: flowers whitish, in loose 
: panicled racemes : three outermost of the 5 divisions of the calyx keeled or 

crested, at least in fruit: stumens 8: styles 3: akenes triangular, 
P. Convélvulus. Low twining or spreading weed from Enu., in culti- 

vated fields, &c.: smoothish, with heart-shaped and almost halberd-shaped 
leaves, and very small flowers. @ 

P. cilindde. Rocky shady places: tall-twining, rather downy, a ring of 
soe bristles at the joints ; leaves angled-heart-shaped ; outer sepals hardly 
eeled. 
P. dumetorum, Crimsine Fatse Buckwueat. Moist thickets: tall- 

twining, smooth ; joints naked; leaves heart-shaped or approaching halberd- 
shaped ; panicles leafy ; outer sepals strongly keeled and in fruit irregularly 
winged. 

2. FAGOPYRUM, BUCKWHEA. (The botanical name, from the 
Greek, and the popular name, from the German, both denote Beech-wheat, the 
grain resembling a diminutive beech-nut.) Cult. from N. Asia, for the flour 
of its grain: fl. summer. @ : 

F. esculéntum, Common B. Nearly smooth; leaves triangular-heart- 
shaped inclining to halberd-shaped or arrow-shaped, on long-petioles ; sheaths 
half-cylindrical ; flowers white or nearly so in corymbose panicles ; stamens 8, 
with as many honey-bearing glands interposed; styles 3; acutely triangular 
akene, large. si 

F. tartaricum, Tarrary or Inpian Wueart. Cult. for flour on our 
N. E. frontiers and N.: like the other, but flowers smaller and tinged with 
yellowish ; grain half the size, with its less acute angles wavy. 

3. RHEUM, RHUBARB. (Name said to come from the Greek, and to 
refer to the purgative properties of the root; that of several species, of N. 
Asia, yield officinal rhubarb.) 2 

R. Rhapdénticum, Garven R. or Pre-puant ; the large fleshy stalks of 
the ample rounded leaves, filled with pleasantly acid juice, cooked in spring as 
a substitute for fruit ; flowers white, in late spring. 

4. RUMEX, DOCK, SORREL. (Old Latin name.) The three enlarged 
sepals which cover the fruit are called valves. Flowers greenish, in whorls 

on the branches, forming panicled racemes or interrupted spikes. 

§1. Dock. Herbage bitter: flowers perfect or partly moncecious, in summer. 

« In marshes : stem erect, stout.: leaves lanceolate or lance-oblong, flat, not wavy : 

valves entire or obscurely wavy-toothed in the first species. 2 

R. orbiculatus, Great Water Dock. Common N.: 5°-6° high; 
leaves often 1°-2° long; flowers nodding on slender pedicels; the valves 

round-ovate or almost orbicular, thin, finely reticulated, nearly 4! wide, each 

bearing a grain. . , 

R. Hritawniia, Pare D. Commoner S.; 2°-6° high; pedicels nodding, 

shorter than the fruiting calyx, which has broadly ovate loosely reticulated 

valves, one with a large grain, the others commonly naked ; root yellow. 

19 
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R. salicifolius, Wuire D. Salt marshes: 1°-3° high ; pedicels much 
shorter than the fruiting calyx and in much-crowded whorls, forming a spike; 
valves more triangular than in the foregoing and smaller, their grain very 
large; root white. 

R. verticillatus, Swamp D. Common N.: 3°-5° high ; whorls loose; 
fruit-bearing pedicels slender and club-shaped, abruptly reflexed ; valves some- 
what rhombic and with narrow blunt apex, each bearing a very large grain; 
leaves thickish, the lowest often heart-shaped at base. 

* * Weeds nat. from Europe in cult. or waste ground: stem erect, 29-4° high: 
lower leaves or some of them heart-shaped at base, all more or less wavy: 
root commonly yellow und spindle-shaped. 2 

R. crispus, Curtep D. Leaves green, lanceolate, very wavy-curled, the 
lower rather truncate than heart-shaped at base; whorls crowded in long 
racemes ; valves rounded, heart-shaped, nearly entire ; mostly grain-bearing. 

R. sanguineus, Bioopy-veinep or Rep D. Leaves less curled and 
red-veined, lanceolate or oblong ; whorls distant ; pedicels very short; valves 
narrowly oblong, one or more grain-bearing. 

R. obtusifolius, Birrer D. Leaves little wavy, the upper lance-oblong 
and acute, lower oblong-heart-shaped and obtuse; whorls Joose and distant ; 
valves ovate, partly halberd-shaped, beset with some long sharp teeth near the 
base, usually only one grain-bearing. 

% * * Sandy sea-shore and river-banks N.: 5'-12! high, spreading. @ 

R. maritimus. Minutely pubescent ; leaves lance-linear, wavy-margined, 
the lower auricled or heart-shaped at base ; whorls much crowded into leafy 
spikes ; valves rhombic-oblong with a tapering point, turning orange-colored, a 
large grain on the back and 2 or 3 long stout bristles on each margin. 

§ 2. Sorrers. Herbage acid: some leaves halberd-shaped, others with entire 
narrowed base: flowers dieecious, small, in a terminal naked panicle : valves 
naked : fl. spring and summer. 

R. Acetosélla, Common or Sueer Sorrer. Low weed in all sterile 
fields ; leaves lance-oblong or halberd-shaped, the lobes or auricles narrow ; pedi- 
cels jointed with the flower ; ovate valves hardly enlarging in fruit. : 

R. Engelm4anni, only S. & W., differs in pedicels jointed near the mid- 
dle, and thin rounded heart-shaped valves becoming many times larger than 
the akene. 

96. LAURACEA, LAUREL FAMILY. 

Spicy-aromatic trees or shrubs, the alternate simple leaves (with 
entire margins but sometimes lobed) more or less marked with- | 
minute pellucid dots; the regular flowers with a calyx of 4 or 6 
sepals imbricated in two ranks in the bud, and free from the 
ovary; the latter is terminated by a simple style and stigma, is 
l-celled with a hanging ovule, and in fruit becomes a berry or 
drupe. The stamens (in ours 9) furnish a special character, their 
anthers opening by uplifted valves! To this family belong the 
classical Laurel or Bay, the Cinnamon, the Camphor-tree, &c. 

« Flowers perfect, in axillary panicles. 

1. PERSEA.: Calyx 6-parted, persistent at the base of the berry. Stamens 9 
with anthers, the 3 outer of which are turned outwards, the 6 others inward; 
also 3 plends or sterile filaments forming an innermost row. The two proper 
cells of the anther with a lower and an upper chamber, making 4 compart- 
ments, each opening by a valve in the manner of a trap-door. 

* & Flowers wholly or nearly diecious, greenish-yellow, leaves deciduous. 

2 SASSAFRAS. Flowers in an open corymbed and peduncled cluster, with 
spreading 6-parted calyx: sterile ones with 9 stamens in 3 rows, the filaments 
cf the three inner with a pair of yellow stalked glands on their base. Anthers 
with 4 chambers as in fae receding. Fertile flowers with 6 rudiments of 
stamens and an cyoid ovarv. becoming a drune. 
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8. LINDERA. Flowers in sessile lateral clusters, with a 6-parted honey- 
cays sterile ones with 9 stamens having’ simply 2eelled and Pe 
a gle An oped 8 filaments eet ane glandular at base. Fertile flowers 
with a globular ovary, surrounde numerou i 
Berry tad oval; the stall not thickened, sharin tet ce dicate 

4, TETR NTHERA. Flowers in small lateral clustered umbels, with 6-parted 
deciduous calyx: sterile ones with 9 similar stamens; anthers turned in- 
wards, the 2 cells with 2 chambers, each opening by a valve, as in Sassafras. 
Fertile flowers with a globular ovary, surrounded by numerous rudiments of 
stamens, and becoming a globular drupe or berry. 

l. PERSEA, RED BAY. (Ancient of some Oriental tree.) Leaves ever- 
green: flowers greenish-white, in summer. 

P. Carolinénsis, Carotina Rep Bay. Tree or Jarge shrub, in low 
grounds, from Delaware S.: hoary when young, the oblorig leaves soon smooth 
above ; berries blue on a red stalk. 

2. SASSAFRAS. (The popular name of this very well-known tree.) 
S. officinale, Sassarras. In rich woods: a fine tree with mucilaginous 

yellowish twigs and foliage, spicy bark, flowers appearing in spring with the 
leaves; these ovate and obovate, and some of them 3-cleft, smooth when old ; 
fruit blue on a club-shaped rather fleshy stalk. 

8. LINDERA, SPICEBUSH, WILD ALLSPICE, FEVERBUSH. 
(Named for J/. Linder, a Swedish botanist.) Genus also named Benzoin. 
Shrubs : fl. in spring, preceding the leaves. 

L. Benzdin, Common S. or Bensamin-nusu. Damp woods: 6°-15° 
high, almost smooth ; leaves thin, obovate-oblong, acute at base, 3’ — 5! long. 

L. melisszefolia. Wet grounds S.: 2°-3° high, silky-pubescent; leaves 
pei obtuse or slightly heart-shaped at base, 1/-—2! long, when old smooth 
above. 

4. TETRANTHERA. (Name in Greek means four anthers, alluding to 
the 4 chambers to each anther.) 

T. geniculata, Ponp Spice. Along ponds in pine-barrens from Virginia 
S.: large shrub, soon smooth, with forking and divergent or zigzag branches, 
rather coriaceous oval or oblong leaves ($'-1/ long), appearing later than the 
flowers in spring ; these in little crowded clusters of 2-4 from 2-4-leaved in- 
yolucres ; fruit red, globular. . 

97. THYMELEACEA), MEZEREUM FAMILY. 

Shrubs with acrid and very tough fibrous bark, entire leaves, and 
perfect flowers, having a simple corolla-like calyx, bearing twice as 
many stamens as its lobes (usually 8), the anthers of the ordinary 
sort; the free ovary one-celled, with a single hanging ovule, becom- 

ing a berry-like fruit. Flowers commonly in umbel-like clusters. 

1. DAPHNE. Calyx saiver-shaped or somewhat funnel-shaped ; the 4 lobes 
spreading, the 8 anthers nearly sessile on its tube, included. Style very short 
or none: stigma capitate. 

2. DIRCA. Calyx tubular, without any spreading lobes, the wavy-truncate 

border sometimes obscurely indicating 4 teeth. The 8 stamens and the style 
long and slender, protruding. 

1, DAPHNE. (Mythological name, the nymph transformed by Apollo 

into a Laurel.) ‘The following cult. for ornament from the Old World. 

D. Mezéreum, Mzezernum. Hardy low shrub from Europe, 1° - 3° high, 

with purple-rose-colored (rarely white) flowers, in lateral clusters on shoots of 

the preceding year, in early spring, before the lanceolate very smooth green 

leaves ; berries red. 
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D. Cneorum. Hardy under-shrub from Eu., spreading and branching, 
with crowded lance-oblong or oblanceolate evergreen leaves (less than 1! one 
and a terminal cluster of handsome rose-pink flowers in oe 
D. odora, Sweet Daraye. Greenhouse shrub from China, with bright 

green lance-oblong evergreen leaves, and terminal clusters of white or pale pink 
sweet-scented flowers, in winter. 

2. DIRCA, LEATHERWOOD, MOOSE-WOOD. (Classical Greek 
name of a celebrated fountain.) 

D. palustris, the only species, in damp woods chiefly N.: shrub 2°-6° 
high, with tender white wood, but very tough bark, used by the Indians for 
thongs (whence the popular names), the numerous branches as if jointed ; leaves 
obovate or oval, alternate, nearly smooth, deciduous ; flowers before the leaves 
in earliest spring, honey-yellow, few in a cluster from a bud of 3 or 4 dark-hairy 
scales forming an involucre; berry reddish. 

98. ELHAGNACEA, OLEASTER FAMILY. 

Silvery-scurfy shrubs or small trees, having’ often dicecious 
inconspicuous flowers, the calyx-tube of the fertile ones itself 
enclosing the ovary, becoming fleshy and ripening into a sort of 
berry, around the akene-like true fruit, the seed of which is erect. 
Otherwise much like the preceding family. 

Shephérdia Canadénsis, a low shrub along our northern borders, with 
opposite oval leaves, soon green above, but silvery and with some rusty scurf 
beneath, dicecious 4-parted flowers, and yellow berries. 

S. argéntea, Burrato-Berry, shrub through the plains and mountains 
far W. and N. W., and planted for ornament, has alternate oblong leaves with 
narrowed base, silvery both sides, and edible acid red berries. 

Eleagnus argéntea, Sirver-Berry of the far West, also cult., with 
oval silvery leaves and mealy edible berries ; the genus known by the mostly 
perfect flowers with peas eco calyx, the stamens only as many as the lobes, 
usually 4. — One or two Old World species are occasionally planted. 

99. SANTALACEAL, SANDALWOOD FAMILY. 

Represented by one or two shrubs along the Alleghanies §., one. 
of them the PrruLariA OLEiFERA, the O1L-NuT or BUFFALO-NUT, 
—and widely by a low herb, viz. 

1. Comandra umbellata. Dry ground, common N.: probably para- 
sitic on the roots of shrubs. Known by the 5 stamens with their anthers 
connected with the face of the white calyx-lobes behind them by a tuft of thread- 
like hairs (to which the name, from the Greek, alludes) ; tube of the calyx 
coherent below with the ovary, becoming a hard or nut-like fruit, filled by a 
globular seed. Stems 6/~10! high, with many small oblong pale leaves. 

100. LORANTHACEA, MISTLETOE FAMILY. 

Parasitic on the branches of trees, represented only, through the 
Middle and Southern States, by 

Phoradéndron flavéscens, American MistLeTor ; with obovate or 
oval, yellowish-green, thick, slightly petioled leaves, and short yellowish jointed 
spikes in their axils, of dicecious greenish flowers, the fertile ones rinening white 

rries. 
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101. SAURURACEA:, LIZARD’S-TAIL FAMILY. 

A very small family, having a single Eastern North American 
representative in 

_ Saurtrus cérnuus, Lizarp’s-rary. Wet swamps: fl. summer; stem 
jointed, 2° high, branching ; leaves heart-shaped, with converging ribs, petioled ; 
flowers white, crowded in a dense but slender tail-like spike, with the end 
nodding, lee but with neither calyx nor corolla; stamens 6 or 7, with long 
ge ; te filaments ; pistils 3 or 4, slightly united at base. (Lessons, p. 86, 
zg. , 

102. EUPHORBIACEZA, SPURGE FAMILY. 

Plants with mostly milky acrid juice and moncecious or dicecious 
flowers, of very various structure; the ovary and fruit commonly 
3-celled and with single or at most a pair of hanging ovules and 
seeds in each cell. 

§ 1. Ovules and seeds only one in each cell. 

* Flowers both staminate and pistillate really destitute both of calyx and corolla: a 
pistillate and numerous staminate surrounded by a cup-like involucre which 
imitates a calyx, so that the whole would be taken for one perfect flower. 

1. EUPHORBIA. For the structure of the genus, which is recondite, see Manual, 
and Structural Botany, fig. 1143. These plants may be known, mostly, by 
having the 3-lobed ovary raised out of the cup, on a curved stalk, its 3 
short styles each 2-cleft, making 6 stigmas. Fruit when ripe bursting into 
the 3 gee and each ene into 2 valves, discharging the seed. hat 
seems to be a stamen with a jointed filament is really a staminate flower, in 
the axil of a slender bract, consisting of a single stamen on a pedicel, the joint 
being the junction. 

* * Flowers of both kinds provided with a distinct calyx. 

2. STILLINGIA. Flowers in a terminal spike, naked and staminate above, a few 
° fertile flowers at base. Calyx 2-3-cleft. Stamens 2, rarely 3. Pod 8-lobed. 

Stigmas 8, simple. Bracts with a fleshy gland on each side. Leaves alter- 
nate. pape 

8. ACALYPHA. Flowers in small clusters disposed in spikes, staminate above, 
fertile at base; or sometimes the two sorts in separate spikes. Calyx of 
sterile flowers 4-parted, of fertile 3-5-parted. Stamens 8-16, short, mona- 
delphous at base; the 2 cells of the anther long and hanging. Styles 3, 
cut-fringed on the upper face, red. Pod of 8 (rarely 2 or 1) lobes or cells. 
Fertile flower-clusters embraced by a leaf-like cut-lobed bract. Leaves alter- 
nate, petioled, with stipules, serrate. 

4. RICINUS. Flowers in large panicled clusters, the fertile above, the staminate 
below. Calyx 5-parted. Stamens very many, in several bundles. Styles 3, 
united at base, each 2-parted, red. Pod large, 3-lobed, with 3 large seeds. 
Leaves alternate, with stipules. 

5. JATROPHA. Flowers in cymes or panicles; the fertile in the main.forks. 
Calyx colored like a corolla, in the sterile flowers mostly salver-shaped and 
5-lobed, enclosing 10-80 stamens, somewhat monadelphous in two or more 
ranks; in the fertile 5-parted. Wins 8, united below, once or twice forked 
at the apex. Pod 8-celled, 3-seeded. Leaves alternate, long-petioled, with 
stipules. 

§ 2. Ovules and mostly seeds 2 in each cell of the ovary and 3-horned pod. Juice not 
milky in the following: which have monacious flowers, 4 sepals, 4 exserted 
stamens in the’ sterile, and 3 awl-shaped spreading or recurved styles or stigmas 
in the fertile flowers. 

6. BUXUS. Flowers in small sessile bracted clusters in the axils of the thick 
and evergreen entire opposite leaves. Shrubs or trees. 

7. PACHYSANDRA. Flowers in naked lateral spikes, staminate above, a few 
fertile flowers at base. Filaments long, thickish and flat, white. Nearly 

herbaceous, low, tufted: leaves barely evergreen, alternate, coarsely few- 

toothed. 
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1. EUPHORBIA, SPURGE. (Said to be named for Euphorbus, physician 
to King Juba.) Flowers commonly in late summer. 

§ 1. Shrubby species of the conservatory, winter-flowering, with red bracts or leaves. 
E. pulchérrima, or Poinsettia, of Mexico: unarmed stout shrub, with 

ovate or oblong and angled or sinuately few-lobed leaves, rather downy beneath, 
those next the flowers mostly entire (4’—5/ long) and of the brightest vermilion- 
red ; flowers in globular greenish involucres bearing a great yellow gland at the 
top on one side. 

. spléndens, of the Mauritius: smooth with thick and horridly prickly 
stems, oblong-spatulate mucronate leaves, and slender clammy peduncles bearing 
a cyme of several deep-red apparently 2-petalous flowers ; but the seeming petals 
are bracts around the cup-like involucre of the real flowers. 

E. falgens, or sacquin1FLoRA, of Mexico: unarmed, smooth, with slen- 
der recurved branches and broadly lanceolate leaves, few-flowered ; peduncles 
shorter than the petioles, what appears like a 5-cleft corolla are the bright red 
lobes of the involucre. 

§ 2. Herbs natives of or naturalized in the country, the first and last and some- 
times a few of the others cult. in gardens: fl. late summer. 

* The leaves which are crowded next the flower-cups or involucres have their mar- 
gins or a part of the base colored (white or red) : stem erect, 1° ~ 3° high, @ 

E. marginata. Wild on the plains W. of the Mississippi, and cult. for 
ornament: leaves pale, ovate or oval, sessile, the lower alternate, uppermost in 
threes or pairs and broadly white-margined ; flower-cup with 5 white petal-like 
appendages behind as many saucer-shaped genes 
of heterophylla. Rocky banks S. W.: smooth; leaves alternate, ovate 

and sinuate-toothed, or fiddle-shaped, or some of them Janceolate or lincar and 
entire ; the upper with red base ; no petal-like appendages to the flower-cup and 
only 1 or 2 sessile glands. 

E. dentata. Rich soil from Penn. S. W.: hairy, only the lower leaves 
alternate, the upper opposite, varying from ovate to linear, uppermost paler or 
whitish at base, and the few glands of the flower-cup short-stalked. 

#* * The leaves none of them colored: but the flower-cup with 5 bright-white con- 
spicuous appendages, imitating a 5-cleft corolla. 2 : 

E. corollata. Gravelly or sandy soil, from New York S. & W.: 2°-3° 
high ; leaves varying from ovate to linear, entire, the lower alternate, upper 
whorled and opposite ; flower-cups umbelled, long-stalked. 

«* * * Leaves all alike and opposite, green, or with a brown-red spot, short-petioled, 
with scaly or fringed-cut stipules : stems tp preing or prostrate, apa 
edly forked : a small flower-cup in each fork, bearing 4 glands, each bor- 
dered with a more or less petal-like white or reddish margin or appendage. 
Of these there are several species, insignificant weeds ; these two are the 
commonest everywhere in sandy or gravelly open places. 

E. maculata. Prostrate; leaves oblong-linear, very oblique at base, ser- 
rulate above, blotched in the centre ; pods sharp-angled, very small. 

E.* hypericifolia. Ascending 10/-20’ high; leaves ovate-oblong or 
linear-oblong, serrate, often with red spot or margins; pod blunt-angled ; seeds 
wrinkled. 

* *& * * Leaves without stipules, none with colored ee as or spots: the flower- 
cups also green or greenish, umbelled, their glands wholly destitute of any 
petal-like appendage. 

+ Leaves of the commonly erect stem alternate or scattered : those of the umbel-like 
ps geod whorled or opposite and oF different shape, usually roundish : 
glands of the flower-cup mostly 4. ceeds or weed-like. 

++ Glands of the flower-cup transversely oval and obtuse. @) 

E. platyphylla. Nat. from Europe N.: upper stem-leaves lance-oblong, 
acute, minutely serrulate ; uppermost heart-shaped ; floral ones triangular-ovate 
and heart-shaped; umbel 5-rayed; glands large and sessile; pod beset with 
depressed warts ; seed smooth. 

* 



SPURGE FAMILY. 298 

E. obtusata. Native W. & S.: like preceding, but taller, 1°-2° high; 
stem-leaves oblong-spatulate and obtuse, the upper heart-shaped; floral ones 
dilated-ovate ; umbel once or twice 3-rayed, then 2-rayed ; glands of flower-cup 
short-stalked ; pods long-warty. 

E. dictyospérma. Oper ground S. W. Resembles the preceding, but 
slender ; leaves obtusely serrate ; glands small, almost sessile ; seeds delicately 
reticulated. 

E. Helioscopia, Weed from Europe in waste places N.: with stouter 
ascending stems 6/- 12! high; leaves all obovate and rounded or notched at the 
end, the lower wedge-shaped, finely serrate ; umbel first with 5, then 3, and at 
length with 2 rays; glands orbicular and stalked; pods smooth and even; 
seeds with honeycomb-like surface. 

++ ++ Glands of the flower-cup with 2 long horns: pod smooth: seeds sculptured 
or pitted and pale. @ ® 

E. Péplus. Waste places, from Eu. : stem erect; leaves petioled, entire, 
round-obovate, the upper floral ones ovate; umbel first 3-rayed, afterwards 
2-forked ; pod 2-crested on each lobe. 

E. commutata. Wild from Wisconsin and Virginia S. W., on shady 
slopes: stems with decumbent base; Jeaves obovate, the upper sessile, the 
rounded floral ones broader than long; umbel 3-forked ; pod crestless: fl. early 
summer. 

++ ++ ++ Glands crescent-shaped : pod granular : seeds smooth, dark-colored. 

E. Cyparissias, Cypress Srurce. Gardens from Eu. and running 
wild E.: in dense clusters 6’-10/ high, smooth ; stem and branches crowded 
with small linear entire leaves, the floral ones small and rounded heart-shaped ; 
umbel many-rayed. 

+ + Leaves all or chiefly opposite, entire, smooth, almost sessile: pod smooth. 

E. Ipecacudénhe, Irrcac Srurcr. Sandy soil from New York S.: 
branching repeatedly from the long perpendicular root, widely spreading ; 
leaves barely 1/ long, varying from obovate to linear ; peduncles solitary in the 
forks, slender ; flower-cup dull purple, with 5 glands. 

E. Lathyris, Carer Spurcs. Cult. from Eu. in country gardens: glau- 
cous; stem erect, stout, 2°-3° high; leaves thick; those of the stem lance- 
linear, floral ones oblong-ovate and heart-shaped’; umbel 4-rayed, then forking ; 
glands short-horned. @ 

2. STILIINGIA. (Named for Dr. B. Stillingfleet.) Very smooth plants, 
only 8.: flowering all summer. 

S. sylvatica, Quren’s Deticur. Dry soil from Virginia S.: herb 1°- 
8° high, clustered from a woody root; leaves crowded, almost sessile, varying 
from obovate to lance-linear, serrulate ; stamens 2. 

8. ligustrina. River-swamps from N. Carolina S.: shrub 6° — 12° high; 
leaves lance-obovate or oblong, entirc ; spikes short ; stamens mostly 3. 

S. sebifera, TaLtow-tTrzx of China, planted South Carolina & S.: tree 
20° - 40° high ; leaves rhombic-ovate, entire, long-petioled ; stamens 2; seeds 
white, yielding a useful vegetable tallow or wax. 

8. ACALYPHA. (Ancient Greek name of Nettle.) Flowering through 
lat: summer and autumn. 

A. Virginica. A most common, coarse, low weed in fields, &c: smoothish 
or hairy, turning purplish, with leaves varying from ovate to linear, fertile 
flowers in short clusters ; pod and seed smoothish. @ __ 

A. Caroliniana. Cult. ground, chiefly S.: has thin heart-shaped closely 

serrate leaves, mostly a long terminal fertile spike, pods beset with soft prickles, 
and seeds rough-wrinkled. @ 

4, RICINUS, PALMA-CHRISTI, CASTOR-OIL PLANT. (Latin 
name of a bug, which the seed resembles.) 

R. commiunis, the only species, but of many varieties, native probably of 

Africa: a sort of tree, but cult. in temperate climates as a stately annual, for its 
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seeds, from which castor-oil is expressed, and in ornamental grounds for its 
magnificent foliage ; the peltate and palmately 7—11-cleft leaves 1° — 2° broad, 
or even more; fi. late summer. 

5. JATROPHA. (Derivation of name obscure.) Chiefly tropical plants; 
one is a weedy plant wild S., viz. 

J. urens, var. stimuldsa (or J. stimunosa), Treap-Sortry or Srurce- 
Nett Le, names referring to its stinging bristly hairs, which are like those of 
Nettles: dry sandy soil, branching, 6’—12' high; leaves rounded heart-shaped, 
3-—5-lobed or variously cleft or parted; flowers slender, white; stamens 10, 
their filaments almost separate. 2/ 

6. BUXUS, BOX. (Ancient Latin, from the Greek name of the Box-tree.) 
B. sempérvirens, Tree Box, and its more common var. NANA, the 

Dwarr Box, with much smaller leaves, from the Mediterranean, are planted 
North chiefly for borders, especially the Dwarf Box. 

7. PACHYSANDRA. (The name in Greek means thick stamens.) 2 

P. procumbens. Rocky woods, W. slope of the Alleghanies, and in some 
gardens ; developing its copious spikes from the base of the short procumbent 
densely tufted stems, in early spring. 

103. URTICACEA, NETTLE FAMILY. 
This family, taken in the largest sense, includes very various 

apetalous plants, with moncecious or dicecious flowers (except in 
the Elm Family), having a distinct calyx free from the 1-seeded 
fruit. Inner bark generally tough. Leaves with stipules, which 
are sometimes early deciduous. There are four suborders. 

I. ELM FAMILY. Trees, the juice not milky. Leaves 
alternate, 2-ranked, simple: stipules small and falling early. 
Flowers moneciously polygamous, many of them perfect, with 
the filaments not inflexed in the bud, and 2 diverging styles or 
long stigmas. Ovary 1-2-celled, with 1 or 2 hanging ovules, 
in fruit always 1-celled and 1-seeded. 

« Fruit dry, winged or nut-like. Anthers turned outwards. 

1. ULMUS. Calyx bell-shaped, 4-9-cleft. Starnens 4-9: filaments long and 
slender. Ovary mostly 2-celled, becoming a 1-celled thin samara or key- 
fruit winged all round (Lessons, p. 122, fig. 390). Flowers in clusters in 
axils of last year’s leaves, in early spring, before the leaves of the season, 
ai lish or yellowish-green. Leaves straight-veined, serrate. 

2. P ANERA. Like Elm, but flowers more polygamous, appearing with the 
leaves in small axillary clusters; the lobes of the calyx and stamens only 4 
or 5; the 1-celled 1-ovuled ovary forming a wingless nut-like fruit. 

x» » Fruit a berry-like globular small drupe. Anthers turned inward. 

8. CELTIS. Calyx 5-6-parted, persistent. Stamens 5 or 6. Stigmas very long, 
tapering. Ovary and drupe 1-celled, 1-seeded. Flowers greenish, in the 
axils of the leaves; the lower ones mostly staminate and clustered, the upper 
fertile and mostly solitary on a slender peduncle. 

Il. FIG FAMILY. Trees with milky or colored acrid or 
poisonous juice. Leaves alternate. Flowers strictly moncecious or 
flicecious. Styles or stigmas commonly 2. 

§ 1. Flowers of both kinds mixed, lining the inside of a closed fleshy receptacle, or 
hollow flower-stalk, which ripens ata what seems to be a es a herr : 

4. FICUS. Receptacle in which the flowers are concealed borne in the axil ot 
the leaves. Akené seed-like. Stipules large, successively enveloping the 
voung leaves in the bud, falling off as the leaves expand 

. 
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§ 2. Flowers of the two kinds mostly eeprat the fertile crowded in catkin-like 
spikes or heads, which become fleshy in fruit: ‘filaments inflewed in the bud, 
spreading elastically when the calyx expands. 

5. MORUS. Flowers usually moncecious, both sorts in catkin-like spikes. Calyx 
4-parted. Stamens 4. Fertile spike altogether becoming an oval or oblong 
multiple pulpy fruit imitating a blackberry, but the pulp consists of the 
aoe bracts, &c. of the flowers, each enclosing a small akene. 

6. BRO SSONETIA. Flowers dicecious; the sterile in cylindrical catkins, and 
like those of Mulberry; the fertile in globular heads, mixed with little bristly 
scales, their calyx urn-shaped and 3-4+toothed, out of which the ripened 
ee rotrudes and forms a club-shaped rather fleshy fruit. Style single. 

7. MACLURA. Flowers dicecious; the sterile in racemes, and nearly like those 
of Mulberry; the fertile densely crowded in a large spherical head, its calyx 
of 4 unequal ge in fruit enclosing the small akene: the whole head 
ripening into a fleshy yellow mass, resembling an orange with a roughish 
surface. 

Ill NETTLE FAMILY prorer. Herbs, as to our wild 
species, with bland watery juice and tough fibrous bark: many are 
armed with stinging hairs. Flowers moncecious or dicecious, green- 
ish. Filaments transversely wrinkled and inflexed in the bud, 
straightening elastically when the calyx opens. Fruit an akene: 
style or stigma one and simple. — All ours worthy of notice belong 
to the three following genera. 

8 URTICA. Flowers in racemed, spiked, or head-like clusters; the calyx in 
both sorts of 4 separate sepals. Stamens 4. Stigma a sessile globular tuft. 
Akene flat, ovate, straight and erect, enclosed between the larger pair of 
sepals. Herbage beset with stinging hairs: leaves opposite. 

9. LAPORTEA. Plowers in loose open cymes, the upper chiefly fertile, and 
lower sterile; the latter with 5 sepals and stamens; the former of 4 ve 
unequal sepals, the two outer or one of them minute. Stigma slender awl- 
shaped, hairy down one side, persistent on the ovate flat very oblique and 
nearly naked akene, which is soon reflexed on its wing-margined pedicel. 
Herbage beset with stings: leaves large, alternate. 

10. BE IA. Flowers either dicecious or intermixed, clustered in spikes; the 
sterile as in Urtica; the fertile with a tubular or urn-shaped calyx barely 
toothed at the apex, enclosing the ovary and closely investing the oblong flat 
akene. No stings. 

IV. HEMP FAMILY. Rough herbs, with watery juice and 
tough fibrous bark. Leaves mostly opposite and palmately lobed 
or compound. Flowers dicecious, greenish ; the sterile in axillary 
loose compound racemes or panicles, the fertile in close clusters or 
catkins: calyx of the former with 5 sepals, of the latter one scale- 

like sepal embracing the ovary and akene. Stigmas or hairy styles 

two, long. 

11. CANNABIS. Erect herb. Stamens 5, drooping. Fertile flowers in irregular 

spiked clusters. Leaves of 5-7 lanceolate irregularly toothed leaflets. 

12. HUMULUS. Tall-twining. Stamens erect. Fertile flowers in solit short 

catkins or spikes, 2 flowers under each of the broad thin bracts whic make 

the scales of the strobile or hop-fruit. 

1. ULMUS, ELM. (The classical Latin name.) Fine trees in deep, 

mostly moist or alluvial soil. Fl. early spring; fruit in early summer. 

1. Leaves rough and harsh on the upper, soft and usually downy on the lower 

; surface : Fee in the middle of the orbicular or round-oval fruit, far away 

from the shallow notch : flower-clusters globular : pedicels very short. 

U. falva, Surrrery Exm. Common, rather small tree through the coun- 

try, with tough reddish wood, well-known very mucilaginous inner bark, and 
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rusty-downy buds ; leaves 4'— 8! long, doubly serrate, very rough above ; these 
and the flowers sweet-scented in drying ; calyx-lobes and stamens 7-9; fruit 
much less than 1! long, the seed-bearing centre pubescent. 
U. montana, Wrcu or Scorcu Exim. Planted from Eu. : leaves smaller 

and less rough; buds not downy; calyx-lobes and stamens about 5; fruits 1! 
long, smooth. 

§ 2. Leaves smooth above, smaller: notch at the summit of the fruit reaching nearly 
to the seed-bearing cell: fruit only about 4! long. 

% European species occasionally planted : flowers in close clusters: pedicels very 
short or hardly any: stamens 4 or 5: fruit smooth, round-obovate. 

U. campéstris (or ¢rAsra), Enerisn Exm. Large tree with rather short 
horizontal or ascending branches ; leaves 2/-4! long, mostly or soon smooth. 

U. suberosa, Evrorran Corx-Eitm. Probably a mere variety of the 
preceding, with thick plates of cork on the branches. 

* & Wild species, with the flowers soon hanging on slender stalks, which are jointed 
above the middle: fruit ovate or oval, with 2 sharp teeth at apex, the margin 
downy-ciliate at least when young. 

U. Americana, American or Waite Extm. Well known large tree, 
with long ascending branches gradually spreading, drooping slender branchlets, 
which are smooth as well as the buds, not corky; the abruptly pointed leaves 
2'—4' long ; flowers in close clusters, with usually 7-9 calyx-lobes and stamens ; 
fruit smooth except the margins, its incurved points closing the notch. 

U. racemosa, Corny Wuitre Erm. Resembles the foregoing, but with 
downy-ciliate bud-scales ; branches becoming corky, young branchlets some- 
what pubescent, leaves with straighter veins, and flowers racemed. 

U. alata, WHauoo or Winecep Em. Virginia to Il. and S.: small 
tree, with bud-scales and branchlets nearly smooth, winged plates of cork on 
the branches, and small thickish leaves (1/—- 2! long) almost sessile. 

2. PLANERA, PLANER-TREE. (Named for I. J. Planer, a German 
Botanist.) Flowers greenish, appearing with the leaves in early spring. 

P. aquatica, American P. River swamps, from Kentucky S.: small 
tree, leaves ovate-oblong, smooth ; fruit stalked in the calyx, beset with irregular 
warts or crests. 

8. CELTIS, HACKBERRY or NETTLE-TREE. (Ancient Greek name 
for the Lotus-berry, produced by the European species.) Fl. spring: fruit 
ripe in autumn, eatable. 
C. occidentalis, American H. Small or middle-sized tree, of rich low 

grounds; with reticulated ovate and Lied pepe serrate or entire leaves, 
oblique or partly heart-shaped at base, sweet thin-fleshed fruit as large as a pea. 
Var. PUMILA, a straggling bush, chiefly S., only 4° - 10° high. 

4. FICUS, FIG. (The Latin, altered from the Greek name of the Fig.) 
F. Carica, Common Fic. Cult. from the Levant, as a house-plant N.: 

leaves broad, 3-5-lobed, roughish above, rather downy beneath ; figs single in 
the axils, pear-shaped, luscious. 

F. elastica, Inp1a-Rupper-rree of E. Indies (not that of S. America) : 
tree cult. in conservatories for its beautiful leaves, 6/-10/ long, oval-oblong, 
entire, thick, smooth, bright green, glossy above. 

F. repens, from China, a delicate creeping species, fixing itself firmly by 
rootlets and covering walls in conservatories; leaves 1/ or less long, oblong- 
ovate, with unequal partly heart-shaped base. 

5. MORUS, MULBERRY. (Old Greek and Latin name.) Leaves heart- 
shaped or ovate, mostly serrate, often palmately lobed; short catkin-like 
spikes axillary or lateral ; fl. spring : fruit in summer, eatable. 

M. rubra, Rep Mutserry. Low tree, wild in rich woods or along 
streams ; leaves rough above, downy beneath, pointed ; spikes often diccious, 
fruit cylindrical, red, turning dark purple. 
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M. nigra, Brack M. Middle-sized tree, planted and sparingly run wild 
from the Levant ; leaves rough ; spikes short and short-peduncled ; fruit short- 
oblong or globular, red turning black, pleasant-tasted. 
M. alba, Wuite M. Small tree, pianos from China: the leaves feed silk- 

worms, these are smooth and mostly oblique at base ; spikes slender-peduncled, 
in fruit oval or oblong, white or pale rose-color, rather insipid. 

6. BROUSSONETIA, PAPER-MULBERRY. (Named for Broussonet, 
a French naturalist. ) 

B. papyrifors, of Japan. Cult. as a shade-tree from New York S.- 
spreading by suckers, with a very fibrous bark ; leaves rough above, downy be- 
neath, serrate, some of them ovate or slightly heart-shaped, others 3-cleft or 
variously lobed : flowering in spring. 

7. MACLURA, OSAGE-ORANGE. (Named for the late Mr. Maclure, 
founder of the Academy of Natural Sciences, Philadelphia.) 

M. aurantiaca, Common 0O., or Bois p’arc (Bow-woop, the tough 
yellow wood used for bows by the Indians). Low bushy tree from Arkansas, 
&c.: multiplying rapidly by its running roots ; Aleta for hedges, especially 
W. ; armed with slender and very sharp spines ; leaves lance-ovate, entire, very 
g-ossy : fl. spring. 

8. URTICA, NETTLE. (The classical Latin name.) Common in waste 
grounds and near dwellings: fl. summer. 

* Flower-clusters in branching panicled spikes: often diwcious. 2 

U. dioica, Common N. A weed from Eu., full of stings, 2°-3° high, 
with heart-ovate very deeply serrate leaves downy beneath. 
U. gracilis. Fence-rows, &c.: 2°-6° high, with ovate-lanceolate less 

deeply serrate leaves, longer petioles, rather few stings, and slender spikes. 
% * Flower-clusters shorter than. the petiole, mostly 2 in the same axil, containing 

both sorts of flowers : stings scattered. @ 

U. chameedryoides. Wild S. & W.: slender, with heart-ovate or lance- 
ovate leaves moderately toothed, and dense flower-clusters. 
U. tirens, Smart N. Weed from Eu., not common: 8-12! high, with 

ovate leaves deeply cut into long spreading teeth; flower-clusters small, loose. 

9. LAPORTEA, WOOD-NETTLE. (Named for one Laporte.) 2 
L. Canadénsis. Moist and rich woods: 2°-3° high; ovate leaves 4!—7/ 

long and long-petioled, a single 2-cleft stipule in the axil: fl. all summer. 

10. BHHMERIA, FALSE-NETTLE. (Named for Prof. Béhmer of 
Germany.) 2 

B. cylindrica. Moist shady grounds, 1°-3° high, smoothish; leaves 
mostly opposite, ovate or lance-ovate, 3-nerved, serrate, long-petioled ; flower-, 
ciusters crowded in long narrow interrupted spikes, in summer. : 

B. nivea, Ramrs, or the Grass-CLrotn Pranr of China, &c., 3°-4° high, 
with ovate leaves white-downy beneath, is recently planted S. W. for its very 
yaluable textile fibres. 

ll. CANNABIS, HEMP. (The ancient name.) Fl. all summer. @ 
C. sativa, Common Hemp. Tall coarse plant from the Old World: cult. 

for the fibres of its stem. 

12. HUMULUS, HOP. (Name said to be a diminutive of humus, the 
ground ; the application not apparent.) Fl.summer. 2/ 

H. Lupulus, Common Hop. Wild in alluvial soil N. & W.: also cult. 
from Eu. for hops: the aromatic bitterness resides in the yellow resinous grains 
which appear on the fruiting calyx, akenes, &c.; stems almost prickly down- 
wards ; leaves heart-shaped and strongly 3 - 7-lobed. 
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104. PLATANACEAA, PLANE-TREE FAMILY. 

This order, if it may be so called, consists merely of the small 
genus 

1. PLATANUS, PLANE-TREE. (The ancient name of the Oriental 
species, from the Greek word for broad, alluding either to the leaves or the 
wide-spreading branches.) Flowers monecious, in separate naked heads 
hanging on slender peduncles ; the sterile of many short stamens with club- 
shaped little scales intermixed ; the fertile of club-shaped or inversely py- 
ramidal ovaries mixed with little scales and tipped with a slender awl]-shaped 
simple style, ripening into a sort of akene with a tawny-hairy contracted 
base. No evident calyx. Leaves alternate, palmately lobed or angled, the 
hollowed base of the petiole covering and concealing the axillary bud (Les- 
sons, p. 28, fig. 74) : stipules sheathing, like those of the Polygonum Family. 
Fl. spring. 

P. occidentalis, American Pxianz, Sycamore, or Burronwoop. 
Well-known large tree by river-banks, with white close bark separating in thin 
brittle plates ; leaves truncate or heart-shaped at base, rather scurfy-downy 
until old, the short lobes sharp-pointed, and fertile heads solitary. 

P. orientalis, OnrenTaL Prane, especially its var. ACERIFOLIA, seldom 
planted in this country, is very like ours, but has leaves more cut and sooner 
smooth, the heads larger. 

105. JUGLANDACEZA, WALNUT FAMILY. 

Trees with alternate pinnate leaves, no stipules, and moncecious 
flowers ; the sterile ones in catkins with an irregular calyx and 
several stamens; the fertile single or 2 or more in a cluster, with a 
3-5-lobed calyx, the tube of which is adherent to the ovary. 
The latter is incompletely 2—4-celled, but has only a single ovule, 
erect from its base, and ripens into a large fruit, the bony inner part 
of which forms the nut, the fleshy at length dry outer part the 
husk. Seed 4-lobed, filled with the fleshy and oily embryo, the 
large and separated cotyledons deeply two-lobed and crumpled or 
corrugated. 

1. JUGLANS. Sterile flowers in solitary catkins from the wood of the preceding 
year, each with 12-40 stamens on very short filaments. Fertile flowers ort 
a terminal peduncle, with a 4-toothed calyx, 4 little green petals, and 2 club- 
shaped and fringed conspicuous stigmas. Husk of the fruit drying up with- 
out splitting. Bark and shoots resinous-aromatic and strong-scented. Buds 
several, one over the other, the uppermost far above the axil (Lessons, p. 31, 
fig. 78). Pith in plates. Leaflets numerous. 

2. CARYA. Sterile flowers in clustered lateral catkins, with 3-10 almost sessile 
anthers. Fertile flowers 2 -5 in a cluster on a terminal peduncle: no petals: 
stigmas 2 or 4, large. Husk of the fruit splitting into 4 valves and ene 
away from the smooth nut. Valuable timber and nut trees, with very har 
and tough wood, and scaly buds single (Lessons, p. 27, fig. 73), from which 
are aaa put forth both ‘kinds of flowers, the sterile below and the fertile 
above the leaves. 

1. JUGLANS, WALNUT. (Name from Jovis glans, the nut of Jupiter.) 
Fl. spring : fruit ripe in autumn. Seed sweet and edible. 

% Native trees of the country: nut with very rough and furrowed surface, from 
which the dried husk does not fall oway : seed very oily. , 

J. cinérea, Butrernur or Wuite W. Middle-sized tree, mostly N.° 
stalks and shoots clammy-downy; leaflets downy, at least beneath, oblong- 
lanceolate, pointed, serrate ; fruit oblong ; nut with very rugyed ridges. 
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J, nigra. Biacx W. Large tree, commoner W. & S.: stalks and shoots not clammy, minutely downy ; leaflets smoothish, ovate-lanceolate, serrate ; fruit spherical. 
«* * Planted from the Old World: husk riable, separating when dry from the 

rovndish and snnothish eee eho nut. 2 ae 
J . regia, Encrisn WALNvT, so called, but native of Asia: leaflets oval, entire, smoothish ; fruit ripens sparingly in Middle States. 

2. CARYA, HICKORY. (Greek name of the Walnut, applied to these North American trees.) Fl. in rather late spring : nuts fall in autumn. 
§ 1. Sterile catkins in a sessile cluster : leaflets 13-15, short-stalked: nut edible. 
C. oliveeférmis, Pecan-nur. Along rivers, from Illmois S. : leaflets 

Pee Saami taper-pointed ; nut cylindrical-oblong, olive-shaped, the seed 
elicious. 
§ 2. Sterile catkins 3 or more together on a common peduncle: leaflets sessile or 

nearly so, of 5-9 or rarely 11-18 leaflets: nut globular or short-oval, 
* Nuts sweet-tasted and edible (the hickory-nuts of the market) ; the husk splitting 

into 4 thick and hard valves : buds large, of about 10 scales. 
C. alba, Saett-Barx or SHac-Barx H. Commonest E. : bark of old 

trunks very shagey, separating in rough strips ; inner bud-scales becoming very 
large and conspicuous en the young shoot ; leaflets 5, the 3 upper much larger 
and lance-obovate ; nut white. 

C. suleata, Western Saeii-sarx H. From Penn. W. & S.: differs 
from the foregoing in lighter-colored heart-wood, 7-9 leaflets more downy be- 
neath, fruit with very thick husk 4-ribbed above the middle, and larger yellow- 
ish or dull-white nué (sometimes 2/ long) mostly with a point at both ends. 

C. tomentdsa, Mocker-nur or WuitE-Heart H. Common E. &S.: 
bark rough, but not splitting off in strips; shoots and lower surface of the 
leaves woolly-downy when young ; leaflets 7-9, lance-obovate, or the lower 
lance-oblong ; fruit with very thick hard husk, and globular nut (not flattish on 
the sides) brownish, very thick-shelled, hardly fit to eat. 

% % Nuts bitter, in a rather thin and friable husk, which splits only at the top, or 
tardily to near the base: bark on the trunk close: bud-scales falling early. 

C. porcina, Brown H. or Pig-nur. Common N.: bark of trunk 
rough ; bud-scales about 10, small; shoots and leaves nearly smooth; leaflets 
5-7, obovate-lanceolate; fruit pear-shaped ; nut oblong or oval, hard-shelled, 
seed at first sweet, then bitterish. 

C. amara, Birter-nur. Moist or low grounds: bark of trunk smooth and 
very close; yellowish bud-scales about 6; shoots and leaves pubescent when 
young ; leaflets 7-11, lanceolate or lance-oblong; fruit and white thin-shelled 
and tender nut globular ; seed at first sweet, then very bitter. 

C. aquatica, Warrr H. River-swamps S. Small tree, with rough 
bark ; bud-scales as in the last; leaflets 9-13, lanceolate, smooth; nut thin- 
shelled, 4-angular, flattish ; seed very bitter. 

106. CUPULIFERAs, OAK FAMILY. 

Trees or shrubs, with alternate and simple straight-veined leaves, 
very deciduous stipules, and monecious flowers ; the sterile in 
slender catkins (except in the Beech) ; the fertile solitary, clustered, 
or sometimes spiked, and furnished with an involucre which forms 
a cup or covering to the 1-celled 1-seeded nut. This nut comes 
from an ovary with 2 or more cells having one or two ovules hang- 
ing from the summit of each; but all except one cell and one 
ovule are abortive. There is a calyx adhering to the ovary, as is 
shown by the minute teeth crowning its summit. Seed filled by 
the embryo, which has thick and fleshy cotyledons. 
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§1. Sterile flowers with a distinct 4-7-lobed calyx and 3-20 slender stamens : fertile 
ers 1-4 in u cup or bur-like involucre. 

« Sterile flowers clustered in slender catkins : their bracts inconspicuous or deciduous. 

1. QUERCUS. Stamens 3-12. Fertile flower only one in the bud-like involucre, 
which becomes a scaly cup. Stigma 3-lobed. Nut (acorn) terete, with a firm 
shell, from which the thick cotyledons do not emerge in germination. (Les 
sons, p. 122, fig. 388; p. 20, fig. 36, 37.) 

2. CASTANEA. Stamens 8-20. Fertile flowers few (commonly 8) in each in- 
volucre, one or more ripening; stigmas mostly 6 or 7, bristle-shaped. Nuts 
coriaceous, ovoid, when more than one flattened on one or both sides, en- 
closed in the hard and thick very prickly bur-like at length 4-valved invo- 
lucre. Cotyledons somewhat folded together and cohering, remaining under 
ground in germination. 

* * Sterile flowers in small heads on drooping peduncles. 

8. FAGUS. Calyx of sterile flowers bell-shaped, 5 -7-cleft, containing 8 - 16 long 
stamens. Fertile flowers 2 together on the summit of a scaly-bracted pe- 
duncle; the innermost scales uniting form the 4-lobed involucre: ovary 
8-celled when young, crowned by 6 awl-shaped calyx-teeth and a 8-cleft or 
3 thread-like styles: in fruit a pair of sharply 8-sided nuts in the 4-cleft soft- 
prickly rigid involucre. Cotyledons thick, somewhat crumpled together, but 
rising and expanding in germination. (Lessons, p. 19, fig. 31-33.) 

§ 2. Sterile Paes consisting of a few short stamens partly adhering to the bract, 
and destitute of any proper calyx; the anthers 1-celled: fertile flowers in 
pairs under each bract of a head, spike, or short catkin, each with one or two 
bractlets, forming a foliaceous or sac-like involucre to the nut. Sterile catkins 
rather dense. 

4. CORYLUS. Scales of the sterile catkin consisting of a bract to the inside of 
which 2 bractlets and several stamens adhere. Fertile flowers in a little 
head, like a scaly bud: stigmas 2, long and red. Nut rather large, bony, 
wholly or partly enclosed in a leaf-like or tubular and cut-lobed sr toothed 
involucre. 

5. OSTRYA. Scales of the sterile catkin simple. Fertile flowers in a sort of 
slender catkin, its bracts deciduous, each flower an ovary tipp24 with 2 long 
slender stigmas and enclosed in a tubular bractlet, which beccm.es a bladdery 
greenish-white oblong bag, in the bottom of which is the little nut: these 
together form a sort of hop-like fruit. 

6. CARPINUS. Sterile catkin as in Ostrya. Fertile flowers in a sort of slender 
loose catkin; each with a pair of separate 3-lobed bractlets, which become 
leaf-like, one each side of the small nerved nut. 

1. QUERCUS, OAK. (The classical Latin name.) Flowers in spring; 
acorns ripe in autumn. All but one of the following species are natives 
of the country. 

§ 1. Annual-fruited Oaks, the acorns maturing the autumn of the first year, there- 
Sore on the wood of the season, usually in the axil of the leaves, out 9 
which they are often raised on a peduncle: kernel commonly sweet-tasted : 
no bristles on the lobes or teeth of the leaves. 

* Wuire Oaxs, with lyrately or sinuately pinnatifid and deciduous laves. 
+ European tree, more or less planted eastward. 

Q. Robur, Evrorzan or Encrisu Oak. Belongs to the same section 
with our White Oak; but leaves smaller, not glaucous beneath, sinuate-lobed, 
but hardly pinnatifid ; acorn oblong, over 1/ long, —one or a few in a cluster 
which is nearly sessile in the axils in var. SESSILIFLORA, — raised on a slender 
peduncle in var. PEDUNCULATA. 

+ + Native species: leaves pale or whitish beneath. 
Q. alba, Waite Oax. Rich soil: large tree with whitish bark ; leaves 

soon smooth, bright green above, whitish beneath, with 3-9 oblong or linear 
obtuse and mostly entire oblique lobes; the shallow rough cup very much 
horter than the ovoid-oblong (about 1/ long) acorn; seed edible. 
Q. obtusiloba, Posr Oax, Roucu or Box Wuite Oak. Small tree in 

barren soil, commonest S., with very durable wood; thickish leaves grayish 
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downy beneath, pale and rough above, sinuately 5—7-lobed, the lobes divergent 
and rounded, the upper pair larger and sometimes 1-3-notched ; naked cup 
par) saucer-shaped, half or one third the length of the small acorn 

Q. macrocarpa, Bur-Oax, Over-cur or Mossy-cur Wuirse Oax. 
Middle-sized tree in fertile soil, commonest W. : with obovate or oblong lyrately 
pinnatifid leaves, of various shape, pale or downy beneath, smooth above; 
cup deep, thick and woody, from hardly 1’ to 2! in diameter, covered with hard 
and thick pointed scales, the upper ones tapering into bristly points, making a 
mossy-fringed border ; acorn 1/—14/ long, Ralf or wholly covered by the cup. 
Q. lyrata, Sournern Overcup Oax. Large tree in river-swamps, from 

N. Car. S. & W.: leaves crowded at the end of the branchlets, obovate-oblong, 
with 7-9 triangular and entire acute lobes, glossy above, whitish-downy be- 
neath; cup sessile, globular, rough with rugged scales, almost covering the 
globular nut. ° 

* * CHEsTNUT-Oaxs, with toothed or sinuate leaves, not lobed except slightly in 
the first species, white or whitish downy beneath: cup hoary, about half the 
length of the oblong-ovoid edible acorn. 

Q. bicolor, Swame Wuitr Oax. Low grounds, chiefly N. & W.: tall 
tree, with leaves intermediate between the White and the Chestnut Oaks, being 
more or less obovate and sinuate-toothed, or some of them nearly pinnatifid, 
hoary with soft down beneath, wedge-shaped at base, the main veins only 6-8 
pairs and not prominent ; peduncle in fruit longer than the petiole; cup often 
mossy-fringed at the margin ; acorn hardly 1! long. 
Q. Prinus, Cuestnur Oax. The leading form is Swamp Cuestnut 

Oak, in low grounds mainly S.; with obovate or oblong leaves wavy-toothed 
and minutely downy beneath, the main veins 10-16 pairs and prominent be- 
neath ; fruit-bearing peduncle short ; the thick cup 3/— 1’ wide, tubercled with the 
thick scales; acorn 1! or less long. — Var. montfcoia, Rock Curstyut Oax, 
has large acorns like the above, but more the chestnut-like leaves of the next; 
grows in and near the mountains. — Var. acuminATA, YELLOw Cuestnut Oak 
of rich rather dry soil through the interior, mostly of the Middle States, has 
chestnut-like oblong or lanceolate leaves, mostly roundish at base, on slender 
fous equally and fone toothed, and very straight-veined ; cup about 4’ 
road, its scales small and close ; acorn rather small. 
Q. prinoides, Dwarr Cuestnur or Cuinquapin-Oaxk. Barren or 

sandy soil, mostly E.: shrub 2°-4° high, with obovate or oblong sinuate 
leaves narrowed at base; and acorns and cup like those of true Chestnut Oak, 
but very much smaller ; producing little abortive acorns in the axils of some of 
the scales of the cup. 

& * * Live Oax, with evergreen coriaceous leaves, not lobed. 

Q. virens, Live Oax. Barrens or sands along the coast from Virg. S. 
Small or large tree, or a mere shrub, with very durable firm wood, the branch- 
lets and lower face of the small oblong entire (or rarely spiny-toothed) leaves 
hoary ; conspicuous peduncle bearing 1-3 small fruits, with top-shaped cup 
and oblong acorn, 

§ 2. Brewnrar-rruirep Oaks, the acorns not maturing until the autumn of 
the second year, these therefore borne on old wood below the leaves of the 
season, on short and thick peduncles or none: kernel always bitter: tip or 
lobes of the leaves « ly bristle-pointed, 

* THICKISH-LEAVED Oaxs, some of them almost or quite evergreen at the South, 
coriaceous but deciduous N., entire, sparingly toothed, or barely 3-lobed at 
the summit. 

+ Leaves generally entire, not widened upwards: acorns spherical, small. 

Q. cinérea, Urtanp Wittow Oak. Dry pine-barrens, S. E. Virginia 
and S. Small tree or shrub; resembles Live Oak, but more downy, narrower- 

leaved, the cup shallow, and small acorn globular. 

Q. Phéllos, Wittow Oax. Sandy low woods from New York S.: a 
middle-sized tree, remarkable for its linear-lanceolate smooth willow-like leaves 

narrowed at both ends. 
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Q. imbricaria, Laurer or Suincie Oax. Rather sterile soil, from New 
Jersey W. & S. W.: a middle-sized tree, with laurel-like lance-oblong leaves 
glossy above, more or less downy beneath. 

+ + Leaves widening upwards, where they are sometimes moderately 3 -—5-lobed : 
acorns globular, oveid, small. 

Q. aquatica, Warrr Oak. Wet ground from Maryland S.: a small 
tree, with very smooth and glossy obovate-spatulate oblanceolate or wedge- 
crlong leaves long-tapering at base ; cup saucer-shaped. 

Q. nigra, Bracx-Jack or Barren Oax. Barrens, from New York S. 
& W.: low tree (8°- 25° high), with wedge-shaped leaves widely dilated and 
mostly 3-lobed at summit, but often rounded at the narrow base, rusty-downy 
beneath, smooth and glossy above ; cup top-shaped, coarse-scaly. 

* * Brack and Rep Oaxs, with long-petioled and sinuate-lobed or pinnatifid 
deciduous leaves. 

+ Downy beneath even when mature: cup saucer-shaped with top-shaped base. 

Q. ilicifolia, Bear or Brack Scrus-Oax. Sterile hills and barrens, 
mostly N. & W.: shrub 3°-8° high, straggling; leaves obovate with wedge- 
shaped base, above angularly 3-7-lobed, whitish-downy beneath ; acorn ovoid, 
barely 4' long. 
Q. falcata, Spanish Oak. Dry soil, New Jersey to Ill. #nd S.: large 

tree, with oblong leaves obtuse or rounded at base, 3—5-lobed above, grayish or 
yellowish-downy beneath, the lobes mostly narrow and entire or sparingly 
toothed and somewhat curved ; acorn globular, hardly 4! long. 

+ + Mature leaves smooth on both sides or nearly so, generally ovate, oblong, or 
some of the larger obovate in outline, and varying from sinuately to deeply 
pinnatifid, turning various shades of red or crimson in late autumn: wood 
course-grained, 

++ Leaves with wedge-shaped base and short petiole, rather thick and coriaceous. 

Q. Catesbéei, Turkey or Barrens Scrus-Oax. Small tree in pine 
barrens S. : leaves deeply pinnatifid or 3-5-cleft, the long and narrow or un- 
equal lobes somewhat scythe-shaped and often nearly entire; cup very thick 
and of coarse scales, 1/ or less broad, half enclosing the ovoid nut. 

++ ++ Leaves mostly rounded or obtuse at the base, slender-petioled, thinner. 

Q. coccinea, Scartet Oak. Dry or barely moist soil: large tree, with 
gray bark, the interior reddish, rather firm leaves more or less glossy above and 
deeply pinnatifid ; cup coarse-scaly, top-shaped or hemispherical with a conical 
scaly base, covering half or more of the roundish acorn (this 4/-4! long). 

ar. tinetoria, QueRcirron, YELLOW-BARKED, or Buack Oak. Bark 
of trunk darker-colored, thicker, rougher, internally orange (quercitron), and 
much more valuable to the tanner and dyer; cup less top-shaped ; leaves less 
pinnatifid or some of them barely sinuate, thinner, less glossy, and more like 
those of the next. 
Q. rtibra, Rep Oak. Common in rich and poor soil: large tree, with 

dark gray smoothish bark, very coarse reddish wood, and thinnish moderately 
pinnatifid leaves; cup saucer-shaped, sessile or on a short and abrupt narrow 
neck, of fine close scales, very much shorter than the nearly oblong acorn (this 
1’ or less in length). 
Q. palustris, Swamp Sranisn or Prn Oak. Low grounds, only N.: 

middle-sized tree, with less coarse wood, deeply pinnatifid smooth leaves with 
their divergent lobes separated by broad and rounded sinuses ; cup flat-saucer- 
shaped with a short scaly base or stalk, of fine scales, very much shorter than 
the roundish acorn, which is barely 3/ in length. 

2. CASTANEA, CHESTNUT. (Classical name, taken from that of a 
town in Thessaly.} Flowers in summer, appearing later than the elongated 
strongly straight-veined and merely serrate leaves, 

C. vésea, Evrorean Cuxstnot : seldom planted : large tree, with oblong- 
lanceolate pointed leaves beset with coarse sharp-pointed teeth, when mature 
smooth and green both sides; nuts 2 or 8 in each involucre. 
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Var. Americana, American Crust : I in hj from Canada to Florida, distinguishable from the Euroeean only by wovee on 
= ite ba, and nui er a . _ on the European only by leaves acute 

- pumila, Cuinquarin. Sandy dry soil chiely S. & E.: sh b small tree; with lance-oblong leaves whiti ane vee eee nut solitary in the involucre, Cheetos fercte: RT ne ee SD anes 
BF lorena ere epee ne Latin name, from the Greek, alluding to ing goo eat. Owe! i i i H 

and asrrate) lentes, in gure wers appearing with the (straight-veined 

F. ferruginea, American Bezcn. Forest tree commoner N., wi 
i : . .) With fi grained wood, close and smooth light gray bark, and light horlsortal sprays the leaves oblong-ovate and taper-pointed, distinctly toothed, thin, their silky hairs early deciduous, the very straight veins all ending in the salient teeth. _F. sylvatica, Euroreay Bescu, occasionally planted as a shade-tree, is distinguished by broader and shorter, firmer, more hairy, and wavy-toothed leaves, some of the main veins tending to the sinuses. CorrrR BEEcH is a variety with crimson-purple foliage. 

4. CORYLUS, HAZEL-NUT, FILBERT. (Classical Latin name.) Shrubs, with flowers in early spring, preceding the rounded-heart-shaped, doubly-serrate, at first downy leaves. Edible nuts ripe in autumn. 
_C. Avellana, Evrorzan H. or Firzerr. Occasionally planted : 6°~10° 

high, with bristly shoots, and smoothish deeply-cleft involucre about the length 
of the (1! long) oval nut. 

C. Americana, American H. Thickets . 4°-6° high, with more downy 
shoots, leaves, and involucre, the latter open down to the smaller globular nut 
in the form of a pair of broad cut-toothed leafy bracts. 
C. rostrata, Beazey H. Thickets and banks, mostly N.: 2°-5° high, 

with more ovate and scarcely heart-shaped leaves, the densely bristly involucre 
prolonged in a narrow curved tube much beyond the ovoid nut. 

6. OSTRYA, HOP-HORNBEAM. (Classical name.) Slender trees, with 
very hard wood : flowers appearing with the (Birch-like) leaves, in spring. 
O. Virginica, American H., Inon-woop or Lever-woop. Rich woods: 

tree 30°-50° high, with brownish rough bark, and oblong-ovate taper-pointed 
sharply doubly serrate leaves downy beneath, the sacs of the fruit bristly at base. 

6. CARPINUS, HORNBEAM, IRON-WOOD. (Ancient Latin name.) 
Low trees or tall shrubs, with furrowed trunks and very hard wood, the close 
gray bark and small leaves resembling those of the Beech; flowers with the 
leaves, in spring. 

C. Americana, American H., also called Buuze or Water Bescu. 
Banks of streams: 10°-20° high ; with Mpucnee: pointed doubly serrave 
leaves, becoming smooth, and halberd-3-lobed bracts of the involucre. 

107. MYRICACEA, SWEET-GALE FAMILY. 

Shrubs, with resinous-dotted often fragrant simple leaves, and 
moncecious or dicecious flowers, both kinds in short scaly catkins or 
heads, and destitute of any proper calyx, the 1-seeded fruit a fleshy 
little drupe or at length dry nut, commonly coated with wax. 

1. MYRICA. Flowers mostly dicecious, the catkins from lateral scaly buds: each 
flower under a scale-like bract and with a pair of bractlets; the sterile of 
2-8 stamens; the fertile uf an ovary bearing 2 slender stigmas and surround- 
ed by a few little scales. Geena es : 

2. COMPTONIA Flowers mostly moneecious, the sterile in cylindrical catkins H 
the fertile m globular bur-like heads. Ovary surrounded by long awl-shape: 
scales which persist around the smooth little nut. 

8 & F—2% 
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i. MYRICA, BAYBERRY, SWEET GALE. (Ancient name of some 
aromatic shrub.) Fl. spring, with or earlier than the leaves. 

M. Gale, Sweer Gaz. Cold bogs N.: 19-4° high, with pale wedge-. 
lanceolate leaves, serrate towards the apex; little nuts crowded, and as if 
winged by a pair of scales. 
M. cerifera, Baysurry, Wax-Myrrix. Along the coast: shrub 2°-8° 

high, with fragrant lance-oblong or lanceolate mostly entire leaves, becoming 
glossy above, the scattered bony nuts thickly incrusted with greenish or white 
wax and appearing like berries. 

2. COMPTONIA, SWEET-FERN. (Named for Henry Compton, a 
bishop of London.) Flowers rather later than the leaves, in spring. 

C. asplenifolia, the only species, in sterile rocky soil, chiefly E.: 1°-2° 
high, with linear-lanceolate downy leaves pinnatifid into many short and rounded 
lobes, resembling a Fern, and sweet-aromatic. 

108. BETULACEA, BIRCH FAMILY. 

Trees or shrubs, often resinous-sprinkled and aromatic, with al- 
ternate, simple, mostly straight-veined leaves, commonly deciduous 
stipules, and moneecious flowers, both kinds in scaly catkins, and 2 
or 8 under each bract. Ovary 2-celled and 2-ovuled, but the fruit 
(a little nut or akene often surrounded by a wing like a samara) 
1-celled and 1-seeded. Stigmas 2, thread-like. 

1. BETULA. Sterile catkins long and hanging: 8 flowers under each shield- 
shaped scaly bract, each with a scale bearing 4 short stamens with 1-celled 
anthers. Fertile catkins stout: 2 or 3 flowers under each 8-lobed bract, each 
of a naked ovary ripening into a rounded broadly winged scale-like little key- 
fruit, tipped with the 2 stigmas. 

2. ALNUS. Flowers much as in Betula: but usually a distinct 3-5-parted calyx; 
anthers 2-celled; oval fertile catkins composed of thick and at length 
woody persistent scales; and the little nutlets less winged or wingless. 

1. BETULA, BIRCH. (The ancient Latin name.) Trees with slender 
spray (or a few low shrubs), more or less spicy-aromatic twigs, sessile scaly 
buds, flowers in early spring along with the leaves ; the sterile catkins golden 
yellow ; the fertile ones mostly terminating very short 2-leaved branches of 
the season. The following are all native trees. 

* Trunk with brown or yellow-gray bark, the inner and the twigs and thin straight- 
veined leaves spicy-aromatic : petioles short : thick fruiting catkins with 
their thin scales rather persistent: fruit with narrow wing. 

B. lénta, Swezr, Brack, or Caerry Biron. Moist woods mostly N.: 
a rather large tree, with fine-grained valuable wood, dark brown close bark on 
the trunk (not peeling in thin layers) and bronze-reddish twigs, very aromatic ; 
leaves oblong-ovate and somewhat heart-shaped, sharply doubiy serrate all round, 
soon glossy above and almost smooth; fruiting catkins oblong-cylindrical. 

B. lutea, Yerrow or Gray B. With the other and more northward : 
less aromatic ; bark of trunk yellowish-gray and somewhat silvery, separating 
in filmy layers; leaves duller, more Gowny, and rarely at all heart-shaped ; 
fruiting catkins short-oblong. 

* * Trunk with chalky-whate bark peeling horizontally in thin sheets: leaves and 
narrow cylindrical smooth catkins slender-stalked : bracts falling with the 
broad-winged fruit. 

B. Alba, var. populifolia, American Wuite Bircu. Small tree in low 
or sterile soil, from Penn. N. E., 15°- 25° high, with triangular very taper- 
pointed smooth and glossy leaves. 

. B. papyracea, Parrr or Canon Bircn. Large tree, from upper part of 
Penn. N., mostly far N. ; with more ovate and even heart-shaped Teaver (dull 
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beneath, and oven dark green above d bark i i 
Birch, separating in ampleahséas sc i a a 

% * * Trunk with greenish-brown bark, hardly peeling in layers, reddish twigs 
little aromatic, and oblong downy short-stal alin ae or fruit broad. . 

B. nigra, River or Rep Bircw. Middle-sized tree of low river-banks, 
commonest §.: leaves rhombic-ovate, whitish and mostly downy beneath. 

2. ALNUS, ALDER. (Ancient Latin name.) Small trees or shrubs, with 
narrow leaf-buds of very few scales and often stalked, and catkins mostly 
clustered or racemed on leafless branchlets or peduncles. 

§ 1. Flowers with the leaves in spring, the sterile from catkins which were naked 
over winter, while the fertile catkin was enclosed in a, scaly bud. 

A. viridis, Gren or Mountain Atper. Only rather far N., and on 
mountains : 8°-8° high ; leaves round-oval or ovate, glutinous; fruit with 
a broad thin wing. 

§ 2. Flowers in earliest spring, much before the leaves, both sorts from catkins 
which have remained matbed over winter : wing of fruit narrow and thickish. 

A. serrulata, Smoorn A. Common, especially S.:6°-12° high, with 
obovate smooth or smoothish leaves green both sides and sharply serrate... 
A. incana, Srecxiep or Hoary A. Common N. along streams: 8° - 20° 

high; with broadly oval or ovate leaves rounded at base, serrate and often 

coarsely toothed, whitened and commonly downy beneath. 

109. SALICACEA:, WILLOW FAMILY. 

Trees or shrubs, with bitter bark, soft light wood, alternate undi- 
vided leaves, either persistent or deciduous stipules, and dicecious 
flowers ; both kinds in catkins, one flower under each bract or scale, 
the staminate of naked stamens only; the fertile of a 1-celled ovary 
which becomes a 2-valved pod with 2 parietal or basal placentz, 
bearing numerous seeds furnished with a tuft of long cottony down at 
ove end. : ; ‘ 

1. SALIX. Scales of the catkins entire. Sterile flowers of few or rarely many 
stamens, accompanied by 1 or 2 little glands. Fertile flowers with a little 
gland at the base of the ovary on the inner side: stigmas 2, short, each 
sometimes 2-lobed. Shrubs or trees with lithe branches, mostly’ 1-scaled 
buds, and narrow leaves. 

2. POPULUS. Scales of the catkins cut or cleft at the apex. Flowers on 4 cup- 
shaped oblique disk. Stamens usually numerous. Stigmas long. Catkins 
drooping; flowers preceding the leaves, thesé mostly broad. Buds: scaly. 

1. SALIX, WILLOW, OSIER. (The classical Latin name.) The Wil- 
lows, especially the numerous wild ones, are much too difficult for the be- 
ginner to undertake. For their study the Manual must be used. The 
following are the common ones planted from the Old World, with some of 
the most tree-like wild ones. 

§ 1. Stamens 2, but their filaments and often the anthers also united into one. 

S. purpurea, of Eu.: known by the reddish or olive-colored twigs, lateral 

catkins before the leaves and with dark scales, red anthers, and sessile downy 

ovary. 
§ 2. Stamens 2 and separate. 

% Flowers earlier than the leaves: catkins sessile along the shoot of preceding year. 

8. viminalis, Basket W. or Osrer, of Eu., the twigs best for basket- 

work ; has lance-linear entire slender-pointed leaves! - 6! long and satiny-white 

underneath. . 
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 * Flowers slightly earlier than the leaves but rather late in spring, on lateral 
catkins which have 4 or 5 leafy bracts at their base. 

S. cordata. A common wild species along streams, badly named, as the 
leaves are seldom heart-shaped at base and generally lanceolate, often tapering 
to both ends, sharply serrate, smooth, pale or whitish beneath ; stipules on 
young shoots conspicuous, ovate or kidney-shaped ; ovary slender-stalked, 
tapering, smooth. 

% * * Flowers in loose catkins terminating leafy lateral shoots of the season, there- 
Sore later than the leaves, in late spring or early summer. 

S. longifolia, Lonc-teavep W. Wild on river-banks N.: low shrub or 
low tree, with very long lance-linear nearly sessile sparsely denticulate leaves 
grayish-hairy when young ; catkins with narrow yellowish scales; the stalked 
silky-downy ovary bearing large stigmas. 

S. Babylénica, Wrerrinc W. Planted from the Orient: a familiar tree, 
with very slender drooping branches, and linear-lanceolate leaves white beneath ; 
in the monstrous variety called anNULARIS, Hoor W.., curved into a ring. 

S. alba, Wuite W., commonly the var. virELLina, with yellow twigs: 
planted from Eu. ; a familiar tree; léhves lanceolate, serrate, white-silky under- 
neath ; stipules lanceolate ; ovary nearly sessile and smooth. 

S. fragilis, Brirrie W., from Eu. (so called because the twigs, used for 
basket-work, &c., break off readily from their base, as in several other species) ; 
large tree, with lanceolate taper-pointed leaves white but smooth beneath, half 
heart-shaped stipules, and nearly sessile smooth ovary. 

§ 3. Stamens 3-5 or more, sepurate : catkins late-flowering, terminating leafy 
branches of the seuson as in the preceding species: stamens hairy: ovary 
smooth : scales deciduous: leaves serrate, smooth. 

8. nigra, Brack W. Low river-banks : wild tree, with rough black bark, 
narrow-lanceolate taper-pointed leaves, 3-6 stamens, and short-ovate pods. 

8. pentandra, Bay W. A handsome tree, planted from Eu. for the deep 
green very glossy lanceolate taper-pointed leaves, of the same hue both sides, 
the large staminate catkins of golden yellow flowers also handsome: stamens 
4-12, commonly 5; pods tapering. 

S. lucida, American Bay W. Wild in wet ground N.: very like the 
last, but a shrub, with shorter catkins on a less leafy short branch. 

2. POPULUS, POPLAR, ASPEN. (Classical Latin name.) FI. spring. 

§ 1. Buds not glutinous : leaves cottony, at least beneath, even when old. 

P. alba, Asete or Witz P. Tree planted from Eu., with spreading 
branches; roundish slightly heart-shaped wavy-toothed or lobed leaves soon 
green above, very white-cottony beneath: spreads inveterately by the root. + 

‘§ 2. Buds not glutinous : leaves cottony when developed, but soon smooth and h 
green both sides: bark smooth and close, greenish-white. 

P. tremuloides, American Aspen. Small tree, common in woods N.; 
with small roundish-heart-shaped leaves beset with small regular teeth; scales 
of the catkin cut into 3 or 4 linear lobes, fringed with long hairs. 

P. grandidentata, Lancer American ASPEN. Middle-sized tree, com- 
mon in woods : the larger roundish-ovate leaves with coarse and irregular blunt 
teeth ; scales unequally 5 —6-cleft, slightly fringed. 

P. heterophylla, Downy Poprar. Wet grounds, common only W. & 
.: tree 40°-60° high; leaves round-ovate or heart-shaped with the sinus 

closed by the overlapping lobes, obtuse, serrate with incurved teeth, 3!—5' long, 
white wool deciduous only with age, leaving traces on the veins beneath and on 
the petioles ; fruiting catkins smooth. 

§ 3. Buds glutinous with aromatic resin or balsam: leaves smooth from the first. 

P. dilatata, Lomearpy P. Stiff spiry tree, with closely appressed branches, 
and small broadly triangular pointed leaves, formerly much planted, from the 
Old World, — thought to be a remarkable state of 
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_ P. nigra, Brac P., of Eu., which is occasionally planted, and has spread- 
ing Pianos, larger leaves, more glutinous buds, &c. 

. monilifera, Corron-woop or Necxiace P. Along the Great Lakes 
and rivers, from L. Champlain W. and S. W. : large tree, with young branches 
somewhat angled; leaves dilated-triangular or slightly heart-shaped, taper- 
pe serrate with cartilaginous incurved teeth and prominent lateral veins ; 
ertile catkins very long and interrupted, their scales cut-fringed ; stigmas very 
nee toothed. 

. balsamifera, Barsam P. or Tacamanac. Middle-sized tree, wild 
along our Northern borders and N. W.: has round or scarcely angled branch- 
lets, very glutinous and pleasantly balsamic strong-scented bud-scales, and ovate 
or lance-ovate gradually tapering leaves. 

Var. candicans, Batm-or-Gitzap P.: planted around dwellings as a 
shade tree, wild in some places, spreading inveterately from the root; appears 
to be a variety of the Balsam Poplar, with broader ovate and often heart shaped 
leaves lighter-colored beneath. 

Susciass II. GYMNOSPERMOUS: no closed ovary, style, 
or stigma, but ovules and seeds naked on a scale or some other sort 
of transformed leaf, or in Yew at the end of a scaly-bracted stalk ; 
the mouth of the ovule receiving the pollen directly. (Lessons, p. 109, 
fig. 387 - 339; p. 125, fig. 411-413.) Leaves not netted-veined. 

Cycas revolita (Lessons, p. 26, fig. 71), from the southern part of 
Japan, a palm-like low tree of conservatories, wrongly called Saco Pam, and 

Zamia integrifdlia, the Coonriz of Florida, the root-like trunk of 
which does not rise above ground, and furnishes a kind of flour called Froripa 
ARROW-ROOT, represent the order Cycapacea. 

111. CONIFER, PINE FAMILY-* 

Trees or shrubs, with wood of homogeneous fibre (no, ducts), 
resinous juice, commonly needle-shaped or awl-shaped leaves, and 
moneecious or sometimes dicecious: flowers destitute of both calyx 
and corolla, and in catkins or the like. (See Lessons, as above.) 

I. PINE FAMILY proper. These are true Conifere, or 
cone-bearing trees, the fertile flowers being in a scaly catkin which 
becomes a strobile or scaly cone. The scales are each in the axil 
of a bract (which is sometimes evident and projecting, but often 
concealed in the full-grown cone), and bear a pair of ovules ad- 
hering to their inner face next the base, the orifice downwards, 
and the two winged seeds peel off the scale as the latter expands 
at maturity. They all have scaly buds. All the common and 
hardy trees of the family belong to the following. 

1. PINUS. Leaves persistent, long and needle-shaped, 2, 3, or 5 in.a cluster from 
the axil of dry bud-seales, Aetelo ed after the scaly shoot of the seascn 
lenethens. Sterile catkins clustered at the base of the shoot of. the season: 
each stamen answers to a flower, reduced to a 2-celled anther, with hardly 

any filament. Cone woody, mostly large, maturing in the autumn of the 

second year. Cotyledons of the embryo several. (See Lessons, p. 24, fig. 
56, 57; p. 68, fig. 185; p. 125, fig. 411-413.) 

* For a particular account of the numerous trees of this noble family now planted or 

beginning to be planted for ornament special worke should be consulted, such, especially, 2a 

the recent, “‘ Book of Evergreens.” by Mr. Hoopes. We give here only the principal species 

at ihanubustey, east of the Mississippi, and the well-established introduced specivs, mainly 

such as are fully hardy North. 
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2. ABIES. Leaves persistent, linear or short needle-shaped, borne directly on the 
shoots of the season, over which they are thickly and uniformly scattered. 
Sterile catkins in the axils of the leaves of the preceding year. Fertile cat- 
kins solitary, maturing in the autumn of the same year; their scales thin and 
even, never prickle-bearing. 

8. LARIX. Leaves all deciduous in autumn, soft, short needle-shaped, in spring, 
developed very many in a dense cluster from axillary buds of the previous 
summer (Lessons, p. 68, fig. 184), those on shoots of the season similar but 
scattered. Cones as in Abies, the scales persistent. 

4. CEDRUS. Leaves as in Larix, but rigid and persistent. Cones globular, 
large, of very broad thin scales, which at length fall away from the axis. 

II. CYPRESS FAMILY. These have both kinds of flowers 
in short often globular catkins of few scales; the fertile making a 
globular or ovate small cone, which is often fleshy when young, 
sometimes imitating a berry. The branches appear and the shoots 
grow on without the intervention of any scaly buds. Leaves often 
opposite or whorled, sometimes scale-like and adnate to the branch. 
§ 1. Scales of the globular cone with a pointed bract behind each wedge-shaped scale, 

party cohering with its back, 

5. CRYPTOMERIA. Cone terminating a Jeafy branch, the recurved tip of the 
bract and awl-shaped lobes of the top of the scales projecting. 

§ 2. Scales of the fruit simple, no bract behind them. 

« Fruit a sort of cone, dry and hard when mature: flowers ious, rarely di 

+ Leaves thin and delicate, flat, deciduous. 

6. TAXODIUM. Two kinds of flowers on the same branches; the sterile catkin 
spike-panicled, of few stamens; the fertile in small clusters. Cone globular, 
rmly closed till mature, of several very thick-topped and angular shield- 

shaped scales, a pair of erect 3-angled seeds on their stalk. 

+ + Leaves evergreen, linear and awl-shaped, alternate, free, destitute of glands. 

7. SEQUOIA. Catkins globular, the scales of the fertile ones bearing several 
ovules. Cone woody; the shield-shaped scales closed without overlapping, 
and bearing 8-5 flat wing-margined seeds hanging from the upper part of 
their stalk-like base. 

+ + + Leaves evergreen, opposite, avl-shaped and scale-shaped (the former on the 
more vigorous lengthening shoots, the laiter closely imbricated and decussate on 
the succeeding branchlets). ly with a resi gland on the back. Seeds 
and ovules erect : cotyledons only 2 or 3. 

& CUPRESSUS. Cones spherical; the shield-shaped scales closing by their 
well-fitted margins, not overlapping, separating at maturity, each scale bear-. 
ing two or usually several ovules and winged or wing-margined seeds, its 
broad summit with a central boss or short point. 

9, THUJA. Cones oblong or globular, the scales not shield-shaped but concave 
and fixed by their base, overlapping in pairs, pointed if at all from or near 
their summit, spreading open at maturity, each bearing a single pair of 
ovules and seeds, or rarely more. 

« * Fruit berry-like: flowers commonly diecims. 

Jo, JUNIPERUS. Catkins very small, lateral; the fertile of 3-6 fleshy ecales 
growing together, and ripening into a sort of globular berry, containing 1-3 
bony seeds. Leaves evergreen, opposite or whorled. 

Ill, YEW FAMILY. Distinguished by having the fertile 
catkin, if it may be so called, reduced to a single terminal flower, 
consisting of an ovule only, surrounded by some bracts, ripening 
into a nut-like or drupe-like seed: cotyledons only 2. There is 
nothing answering to the scales of a pine-cone. Leaf-buds scaly as 
in the true Pine Family. Flowers mostly dicecious, axillary. 

11. TAXUS. Leaves linear, appearing more or less 2-ranked, green both sides. 
Both kinds of catkins, if such they may be called, are small axillary buds 



PINE FAMILY. 311 

imbricated with persistent scales, bearing at the apex, one a few naked stamens, each with 8-8 anther-cells under a somewhat shield-shaped apex, the other an ovate ovule. This in fruit becomes a nut-like blackish seed, a the bottom of a berry-like red cup. 
12. TORREYA. Leaves, catkins, &c., nearly as in Taxus. Stamens more scale- shaped at top, each bearing 4 hanging anther-cells. Naked seed resembling a tain fleshed drupe or when dry a nut, with no cup around it, as large as a pares, which it resembles also in the brain-like interior structure. 18. SALISBURIA. Leaves wedge-shaped and fan-shaped, deeply 2-cleft and the lobes wavy-toothed and somewhat cleft at the broad truncate end, traversed with straight simple or forking nerves or veins, like a Fern. Flowers not often seen. Sterile catkins slender and loose. Seed drupe-like, and with a fleshy short cup around its base. : 

PODOCARPUS, one or two species in choice conservatories, and two half hardy in the Middle States as low shrubs,—the genus so called because 
the fleshy seed is raised on a sort of stalk,— belongs here. The leaves are 
sometimes much unlike those of other Coniferous trees, being large, linear, 
lanceolate, or even ovate, and veinless, except the midrib. 

1, PINUS, PINE. (The classical Latin name.) Flowers in late spring. 
§ 1. Prrcu-Pives and their relatives, with leaves only 2 or 3 in the cluster, 

scaly-sheathed at the base : wood resinous. 
% Cones lateral and persistent on the branch long after shedding the seed, the scales 

thickened at the end, often tipped with a cusp or spine: leaves rigid. 
+ Leaves 3 in the cluster. All natives, but the last Californian. 

P. australis, Lone-teavep or SourHern YELLOW PINg. Lofty striking 
tree, of pine-barrens from N. Car. S.; with leaves 10/-15! long, very resin- 
ous wood, and cones 6'— 10’ long, the scales tipped with a reflexed short spine. 

P. t@da, Losroviy or Oxvp-rie~tp P. Smaller tree, in light soil, from 
Virginia S., with less resinous wood, dark green leaves 6/— 10! long, and solitary 
cones 3/—5! long, the scales tipped with a short straight or incurved spine. 

P. rigida, Norraern Pircu P. Sandy or thin rocky soil, abounding 
along the coast N. and in the upper country S.: a stout tree, with dark green 
leaves 3/- 5! long from short sheaths, clustered ovate-conical cones 2'—3! long, 
the scales tipped with a recurved spine or prickle. 

P. serétina, Ponp P. Small tree in wet ground from N. Car. S.; with 
valueless wood, leaves 4! - 8' long, and mostly opposite round-ovate cones 2! - 3! 
long, their scales tipped with a very small and weak prickle. 

P. ponderosa (or BenruamiAna) ; planted from California, where it is a 
characteristic tree, with heavy wood, deep green leaves 6-11! long, and clus- 
tered cones about 3! long, reflexed on a short stalk. 

+ + Leaves only 2 in the sheath, or a few of them sometimes in threes. 
++ Planted from Europe. 

P. sylvéstris, Scorcu Pine (wrongly called also Scotch Fir), the com- 
mon Pine of N. Europe: middle-sized tree, known by the bluish-white hue of 
its flat leaves (2/-4/ long), reddish bark on the trunk, and narrow tapering 
cones, the scales with tubercle-like tips. ; 

P. Austriaca, Austrian P., a probable variety of P. Larfcro, or Cor- 
scan P. of S. Eu.: a fast-growing massive tree, with very rough branches, 
dark-green slender but rigid leaves 4'-6! long, and conical cones 24! ~3! long. 

++ ++ Wild species of the country. 

. ms, Tapie-Mountain or Prickxity Pins. Along the Alle- 
Bae tee Penn. to S. Car.: middle-sized tree; with dark bluish-green 
leaves only about 2/ long; but the heavy and clustered cones fully 3/ long, 
ovate, and the scales armed with a very strong somewhat hooked spine. 

P. mitis, Ye.tow Pivz of the North, SHORT-LEAVED YELLOW Pine S.: 
a middle-sized tree in sandy or dry soil, with firm fine-grained wood, slender 
leaves (not rarely in threes) 3/- 5! long, and mostly solitary ovate or oblong- 
onical cones barely 2! long, the scales tipped with a minute weak prickle. 
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P. inops, Jersey Scruz P. Low straggling tree of barrens and sterile 
hills, from New Jersey 8S. & W.; with drooping branchlets, leaves 1/-3! long, 
and solitary ovate-oblong cones 2/ long, reflexed on a short stalk, the scales 
tipped with an awl-shaped prickle. 
P. Banksiana, Gray or Norruern Scruz P. Along our northern 

frontiers and extending N., on rocky banks: straggling shrub or tree, 5°- 20° 
high ; with oblique or contorted leaves 1’ long, curved cones barely 2! long, and. 
blunt scales. 

% % Cones at the apex of the branch and falling after shedding the seed, their 
scales slightly thickened at the end and without any prickly point ; leaves 
only 2 in the cluster and with a long sheath, slender. 

P. resinosa, Rep Pine, and wrongly called Norway Pine: the Latin 
name not a good one, as the tree is not especially resinous: dry woods N. 
from N. England to Wisconsin ; 50°-80° high, with reddish and smoothish 
bark, compact wood, dark green leaves 5/-6! long and not rigid, and ovate- 
conical smooth cones about 2! long. 

§ 2. Wuite Pings, with softer leaves, 5 in the cluster, their sheath and the scale 
underneath early deciduous : cones long, cylindrical, terminal, hanging, 
Salling after shedding the seeds, their scales hardly if at all thickened at the 
end, pointless: seed thin-shelled and winged. 

P. Strébus, Wuitz Pine. Tall tree in low or fertile soil N. and alon: 
the mountains ; with soft white wood invaluable for lumber, smooth greenis 
bark on young trunks and branches, pale or glaucous slender leaves 3/— 4! long, 
and narrow cones 5/~6! long. 

P. excélsa, Buoran or Himataran Wuite P. Ornamental tree barely 
hardy for N.; with the drooping and white leaves and the cones nearly twice 
the length of those of White Pine. 

P. Lambertiana, Lampert’s or Sucar P. One of the tallest trees of 
Oregon and California, beginning to be planted : has leaves as rigid as in many 
Pitch Pines, 3-5! long, bright green, the cones also at first erect, when full 
grown 12!/— 20! long. 

§ 3. Nur Pings, with leaves, §-c. as in the preceding section, but short thick cones 
of fewer and thick pointless scales, and large hard-shelled edible seeds desti- 
tute of a wing. 

P. Cémbra, Cemsra or Swiss Stone P. of the higher Alps: small, 
slow-growing, very hardy ornamental tree, with grecn 4-sided leaves 3/—4! long 
and much crowded on the erect branches ; cones round-oval, erect, 2’ long, the 
round seeds as large as peas. 

2. ABIES, SPRUCE, FIR (Classical Latin name.— The names ABIES 
and Picga, for Spruce and Fir, are just oppositely used by different authors. 
Linnzus employed the former for Spruce, the latter for Fir, and so do some 
late writers. The ancients used the names just the other way, and the later 
botanists mostly follow them.) Fl. late spring. 

§1. Spruce. Cones hanging or nodding on the end of a branch, their scales 
persistent : cells of the anther opening lengthwise: the needle-shaped and 
4-sided leaves pointing every way. 

A. excélsa, Norway Spruce: the most common and most vigorous 
species planted, from Europe; fine large tree, with stout branches, deep green 
leaves larger than in the next, the mature hanging cones 5/-7! long. 

A. nigra, Buack or Dousie Spruce. Cold woods and swamps N. and 
along the mountains S.: middle-sized tree, with leaves (seldom over 4! long) 
dark green, and a glaucous-whitish variety E.; its ovate cones recurving on 
short branches, 1/~14! long, persistent for several years, thin rigid scales with 
thin often eroded edge. 
A. dlba, Wutre Spruce. Wild only along our northern borders and N. ; 

when planted a very handsome tree, with pale glaucous leaves ; cylindrical 
nodding cones about 2! long, falling the first winter, the thinner scales with a 
firm even edge. 
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A. Menziésii, Meyzius’ Spruce, of the Rocky Mountains and W., is 
planted and likely to become common: fine tree, with broader and stiffer leaves 
than the foregoing, almost prickly yointed, silvery-whitish beneath; cones about 
3' long, cylindrical, soft ; their scales rhombic-ovate, thin and pale. 

§ 2. Hemiock-Sprouce (Tsuea). Cones hanging on declined branches of the 
preceding toe small, persistent, and their scales persistent : sterile catkins 
very small and globular, of a few anthers which open across : leaves flat, on 
distinct little petioles, most of them spreading right and left so as to appear 
2-ranked on the branch. ae . : : 

A. Canadénsis, Hemtocx-Sprucs. Common on hills N., and planted 
for ornament : large tree, with coarse wood, light and spreading spray, broadish- 
linear and blunt leaves only 4/ long, green above and white boreal and oval 
cones only 4/ or 3! long, their bracts very short and hidden. 
A. Douglasii, Douctas Spruce, one of the tall trees from Rocky 

Mountains and W. to the Pacific, planted but proves not quite hardy enough N., 
is of this section : it has slender leaves 1! or more long, light green, indistinctly 
2ranked; cones 2/—3! long, loose, with pointedand toothed bracts projecting 
beyond the scales. 

§ 3. Frr. Cones set rigidly erect on the upper side of spreading branches of the 
preceding year, their scales and commonly conspicuous bracts falling away 
with the seeds when ripe from the persistent slenderaxis: seeds resinous : 
anthers irregularly bursting: leaves flat, white beneath each side of the 
ies midrib, those on horizontal branches inclined to spread right and 
eft so as to appear 2-ranked. 4 iti 2 

* Batsam Firs, native trees: bark yielding Canada balsam from blisters, gc. 

A. balsamea, Common B. Small tree of cold or wet grounds N., hand- 
some when young, but short-lived, with worthless wood, narrow linear leaves 
g' or less than 1/ long and much crowded, cylindrical violet-colored cones 2/—4- 
long and 1’ thick, their bracts with only the abrupt slender point projecting. 

A. Fraseri, Fraser’s or Soutnern B. Along the higher Alleghanics : 
small tree, like the preceding ; but the small cores (only 1/—2' long) oblong- 
ovate, with the short-pointed upper part of the bracts conspicuously projecting 
and reflexed. 

* * SrLver-Firs, &c., very choice ornamental trees, only the Jirst at all common. 

+ Leaves blunt. 

A. pectinata, Evrorean Sitver-F. Large tree with wood, its horizon- 
tal branches with narrow leaves (greener above than in Balsam ¥., nearly as 
white beneath and 1}/ long) forming a flat spray ; cones 6-8! long, with 
slender projecting points to the bracts. 
A. Ne ordmanniana, from the Crimea and N. Asia; with thicker-set and 

broader leaves than the foregoing, linear, curved, 1 long, deep green above and 
whitened beneath ; cones large and ovate. 
A. Pichta, Stperian Sitver-F. ; with thicker-set leayes than those of 

European Silver-Fir, dark green above and less white beneath; cones only 3! 
long, their short bracts concealed under the scales. 
A. grandis, Great Sitver-Fir of Oregon and California: resembles a 

fine Balsam Fir on a large scale, with broader leaves notched at the end, about 
1/ long, and thicker cones with concealed bracts. 

+ Leaves acute or pointed, especially on main shoots, rigid, widely ard about 
equally spreading on all sides. ; 

A. Cephalénica, Ceruaronran Sitver-Fir : remarkable for its very 
stiff almost prickly-pointed squarrose leaves dark green above, white beneath. 
A. Pinsapo, Spanisa Sitver-Fre : resembles the last, but not so hardy, 

leaves less pointed, and the bracts of the cones are concealed. 

3. LARIX, LARCH. (The ancient name.) Trees planted for ornament 
and valuable for timber: branches slender, the young ones: pendulous * flow- 
erg in earliest spring, much before the leaves appear: catkins from laters 
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spurs or broad buds; the sterile globular, yellow ; the fertile oval, crimson- 
red, being the color of the bracts. 

IL. Europa, Evropgean Larcu, the one generally planted : a fine fast- 
growing tree, with leaves about 1’ long, and longer cones of numerous scales. 

L. Americana, American L., Tamarack or Hackmatrack. Swamps 
N.: slender tree with shorter and paler leaves, and small cones of few scales, 
only }/ or 3’ long. 

4. CEDRUS, CEDAR; i.v. of Lebanon. (Ancient Greek name.) Wood 
reddish, fragrant. Cult. for ornament, but precarious in this climate. 

C. Libani, Cepsr or Lesanon ; with dark foliage and stiff horizontal 
branches, the terminal shoot erect : not hardy E. of New York. 

C. Deodara, Dropar C. of Himalayas ; with lighter drooping spray on 
young trees, and whitish foliage : seems unlikely to flourish in this country. 

5. CRYPTOMERIA. (Name, from the Greek, means concealed parts or 
joints.) Evergreen tree from Japan. 

C. Japénica, not hardy N. but often in conservatories ; leaves crowded, 
awl-shaped, many-ranked, edgewise and decurrent on the stem. 

6. TAXODIUM, BALD-CYPRESS. (Name, from the Greek, means 
Yew-like: the resemblance is only in the shape of the leaves.) Fl. before 
the leaves, in earliest spring. 

T. distichum, American B. or Souruern Cypress. Large tree in 
swamps S., and planted, even N.: branchlets slender, many of them falling in 
autumn like leafstalks ; leaves light green, }! Jong, narrow-lincar, 2-ranked, on 
some flower-bearing shoots awl-shaped and imbricated ; cones 1! or less thick. 

7. SEQUOIA, REDWOOD. (Named for the Cherokee half-breed Indian 
Scee-qua-yah, who invented an alphabet for his nation.) Very celebrated, 
gigantic, Californian trees, with fibrous bark, not unlike that of Taxodium, 
and soft, fissile, dull-red wood. Neither species is hardy in New England, 
or safe in the Middle States ; but the second is disposed to stand. 

8. sempérvirens, Common Redwood of the coast ranges of California ; 
with flat and linear acute leaves 2-ranked on the branches, but small awl-shaped 
and scattered ones on the crect or leading shoots, and small globuiar cones 
(barely 1/ long). 

S. gigantéa, Grant Repwoop (in England called WeLtineronta) of the 
Sierra Nevada; with all the Jeaves awl-shaped and distributed round the branch; 
cones ovoid, 14/- 2! long. 

8. CUPRESSUS, CYPRESS. Classical name of the Oriental Cypress, 
namely, 

C. sempérvirens, planted only far S.; stiff narrow tree, with slender 
erect branchlets, dark foliage, and cone 1/ in diameter, cach scale many-seeded. 

C. thujoides, Warre Cepar. Tree of low grounds S. & E., with white 
valuable wood, slender spray, and pale glaucous-grecn triangular-awl-shaped 
leaves much finer than in Arbor Vit ; cones hardly 4! wide, with few seeds to 
each scale, and these almost wingless. 

C. Lawsoniana, of N. California, recently much  Pisntst and if fully hardy 
promising to be very ornamental ; has thickly set and plume-like flat spray, of 
bluish-green hue, and cones scarcely above 4! in thickness, their scales bearing 
2-4 ovules and ripening 2 or 3 seeds. ; 

C. pisifera, or Rurrnésrora PisiFERA (of which C. optisa is seemingly 
a form with the ee leaves blunter and cone larger), is a scarcely hardy 
species, introduced from Japan, the cones only as large as peas (to which the 
specific name refers), a single pair of broad-winged seeds to each scale. 

C. squarrosa, or ericoipus, from Japan, is perfectly hardy N., perhaps 
a variety of the last, but of strikingly different appearance, bearing only loose 
and awl-shaped leaves. 
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9. THUJA, ARBOR VITA. (Ancient name of some resin-bearing ever- 
green.) The varieties planted in collections are very numerous ; the follow- 
ing are the principal natural types, by many taken for genera. 
a Le occidentalis, AMERICAN ARBor Vita, or Wuite Cepar of the 

North. Common tree N., in swamps and cool moist woods, much planted, 
especially for hedges and screens; leaves mostly of the scale-shaped sort, blunt 
and adnate ; cones oblong, rather soft, the oblong scales pointless, and bearing 
2 thin winged seeds. any nursery varieties, some of which, especially var. 
BRIcoIDES or HeaTH-Like A., have the loose awl-shaped sort of leaves. 

T. orientalis, or Brora or1entauis, the Cuinese A., not fully hardy 
far N.: small tree, with even the scale-shaped leaves acute, cone larger, with 
thicker scales tipped with a recurving horn-like apex or appendage, each 
2-seeded, and the seeds hard-shelled and wingless. — Var. adrea, the GotpEN 
A. is dwarf and very dense, with yellow-green or partly golder-tinged foliage. 
Var. TarTARICa, is a more hardy glossy-green variety, the leaves scale-shaped. 
Var. MeLpénsis, one with only loose and awl-shaped leaves. Even the slender- 
stemmed and weeping T. PENDULA is an extreme varicty. 
T. dolabrata, or Tuus6rsis poLABRATA of Japan. Remarkable for its 

very flat spray, broad and very blunt large leaves (sometimes }/ long) green 
above and white beneath ; the cone with thick and rounded scales, each with 
5 wing-margined seeds. 

10. JUNIPERUS, JUNIPER. (Classical Latin name.) FI. late spring. 
§ 1. Leaves (scale-like and awl-shaped, small, the former sort minute and very 

adnate) like those of Cypress and Arbor Vite. 
J. Virginiana, Rep Cepar or Savin. A familiar shrub and small or 

large tree, with most durable and valuable reddish odorous wood ; the small 
fruit dark with a white bloom, erect on the short supporting branchlet. 

J. Sabina, var. procumbens. Rocky banks, trailing over the ground 
along our northern borders, with the scale-shaped leaves less acute, and the 
fruit nodding on the short peduncle-like recurved branchlet. 

§ 2. Leaves all of one sort, in whorls of 3, jointed with the stem, linear with an awi- 
shaped prickly point, the midrib prominent, also the rib-like margins. 

J.communis, Common Junrrer. Erect or spreading shrub; with very 
sharp-pointed leaves green below and white on the upper face ; berries large and 
smooth. The wild, low, much spreading variety is common N. in sterile or 
rocky ground. Var. Hisérnica, very erect tree-like shrub, forming a narrow 
column, is most planted for ornament, from Eu. 

ll. TAXUS, YEW. (Classical name, from the Greek for a bow, the tough 
wood was chosen for bows.) Fl. early spring 

T. baccata, Evrorzan Yew. Low tree, with thick upright trunk, spread- 
ing short branches, and pointed dark grecn leaves about 1! long ; when planted 
in this country forms only a shrub. 

Var. fastigiata, Iris Yew; a singular form, making a narrow column, 
the branches appressed ; the leaves shorter, broader, and scarcely in two ranks. 

Var. Canadensis, American Yew or Grounp Hemuock; shady cold 
banks and woods N.; the stems spreading over the ground. 

12. TORREYA. (Named for our Dr. John Torrey.) Flowers in spring. 
T. taxifélia. Woods in Florida: a handsome tree, but with the wood and 

foliage ill-scented ; leaves like those of Yew but longer and tapering to a sharp 
point: hardy as a shrub as far north as New York. — T. Carirérntca, is the 
CALIFORNIAN Nutmrc-tREE. T. NucfreRa, from Japan, is another species. 

13. SALISBURIA, GINKGO-TREE. (Named for R. A, Salisbury.) 

S. adiantifolia (the name denotes the likeness of the leaves to those of 

the Maidenhair Fern) , a most singular tree, planted from Japan, hardy even 

N.; branches spreading; the fan-shaped alternate leaves with their slender 
stalks, 3’ or 4 long. 
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Cuass II. MONOCOTYLEDONOUS or ENDOGENOUS 

PLANTS: Distinguished by having the woody matter of the 

stem in distinct bundles scattered without obvious order 

throughout its whole breadth, never so arranged as all to 

come in a circle, when abundant enough to form proper 

wood as in Palms and the like, this is hardest and the 

bundles most crowded toward the circumference. Embryo 

with a single cotyledon ; the first leaves in germination 

alternate. Leaves mostly, but not always, parallel-veined. 

Parts of the flower almost always in threes, never in fives. 

See Lessons, p. 188, and for style of vegetation, p. 26, fig. 71. 
The plants of this class may be arranged under three gen- 

erally well-marked divisions. 

I. SPADICEOUS DIVISION. Flowers either naked, i.e. 

destitute of calyx and corolla, or these if present, not brightly 

colored, collected in the sort of spike called a spadix, which is 

embraced or subtended by the kind of developing bract termed a 

spathe. The most familiar examples of this division are offered 

by the Arum Family. To it also belong on one hand the Palms, 

on the other the Pondweeds —here merely mentioned, as follows : — 

Sabal Palmétto, Cassacz PatmetTo, of the sandy coast from N. Car- 
olina S., our only tree of the class, with 

S. serrulata, Saw Patmerto, of the Southern coast, the trunk of which 
creeps on the ground, and the short petioles are spiny-margined, whence the 
popular name, 

S. Adansonii, Dwarr Patmerro, the leaves of which, rising from a- 
stem underground, are smooth-edged, and 

Chamierops Hystrix, Biur Patmerro of 8. Carolina, &., with erect 
or creeping trunks only 2° -3° long, and pale or glaucous leaves 3°- 4° high; 
— these represent with us the Parm Famiry. 
Potamogéton natans, and other species of PonpwEEp abound in 

ponds and streams, and represent the Narapacea or PoNDWEED FamiLy, ~ 
plants of various forms but of little interest —in fresh water. 

Zostera marina, Grass-Wrack or Exx-Grass of salt water, with its 
long ribbon-like bright green leaves, and flowers hidden in their upper sheaths, 
represents the same family in shallow bays of the ocean. 

Lémna polyrhiza, Duckweep, consisting of little green grains, about 
3'- 4! long, floating on stagnant water, producing a tuft of hanging roots from 
their lower face, never here found in blossom, 

L. minor, still smaller and with only a single root, — and the less common 
L. tristilea, which is oblong-lanceolate from a stalk-like base, — all propa- 

gating freely by budding from the side and separating, — are greatly simplified 
little plants representing the Lemnacea or Duckweep Famity, their mi- 
nute flower rarely seen. See Manual; also Structural Botany, p. 70, fig. 102. 
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112. ARACEAS, ARUM FAMILY. 
Plants with pungent or acrid watery juice, leaves mostly with 

veins reticulated so as to resemble those of the first class, flowers 
in the fleshy head or spike called a spadix, usually furnished with 
the colored or peculiar enveloping bract called a spathe. 

There are several stove-plants of the family now father common 
in choice collections, mostly species and varieties of CaLaprum, cul- 
tivated for their colored and variegated foliage. 
§ 1. Leaves with expanded blade, and with spreading nerves or veins, never linear. 

* Flowers wholly destitute of calyx and corolla. 

1. ARISHMA. Leaves compound, only one or two, with stalks sheathing the 
simple stem, which rises from a fleshy corm, and terminates in a long spadix 
bearing flowers only at its base, where it is enveloped by the convolute lower 
part of the greenish or purplish en Sterile flowers above the fertile, 
each of a few sessile anthers; the fertile each a 1-celled 5-6-ovuled ovary, 
in fruit becoming a scarlet berry: commonly dicecious, the stamens being 
abortive in one plant, the pistils abortive in the other. 

2. COLOCASIA. Leaves simple, peltate, and with a notch at the base. Spathe 
convolute, yellowish, much longer than the spadix: the latter covered with 
ovaries at base, above with some abortive rudiments, still higher crowded 
with numerous 6 - 8-celled sessile anthers, and the pointed summit naked. 

38. PELTANDRA. Leaves arrow-shaped; these and the scape from a tufted 
fibrous root. Spathe convolute to the pointed apex, green, wavy-margined. 
Spadix long and tapering, covered completely with flowers, i.e. above with 
naked shield-shaped anthers each of 6 or 6 cells, opening by a hole at the 
top, below with one-celled ovaries bearing several erect ovules, in fruit a 
1-3-seeded fleshy bag. Seeds obovate, surrounded by a tenacious jelly. 

4. RICHARDIA. Leaves arrow-shaped; these and the long scape from a short 
tuberous rootstock. Spathe broad, spreading above, bright white, convolute 
at base around the slender cylindrical spadix, which is densely covered above 
with yellow anthers, below with ovaries, each incompletely 3-celled, and con- 
taining several hanging ovules. 

5. CALLA. Leaves heart-shaped, on long petioles; these and the peduncles from 
a creeping rootstock. Spathe open, the upper face bright white, spreading 
widely at the base of the oblong spadix, which is wholly covered with 
flowers; the lower ones perfect, having 6 stamens around a 1-celled ovary; 
the upper often of stamens only. Berries red, containing a few oblong seeds, 
surrounded with jelly. 

« « Flowers with a perianth, perfect, covering the whole spadix. 

6. SYMPLOCARPUS. Leaves ovate, very large and veiny, short-petioled, ap- 
pearing much later than the flowers from a fibrous-rooted corm or short 
rootstock. Spathe shell-shaped, ovate, incurved, thick, barely raised out of 
ground, enclosing the globular spadix, in which the flowers are as it were 
nearly immersed. Each flower has 4 hooded sepals, 4 stamens with 2-celled 
anthers turned outwards, and a 1-celled 1-ovuled ovary tipped with a short 
awl-shaped style: the fruit is the enlarged spongy spadix under the rough 
surface of which are imbedded large fleshy seeds. 

§ 2. Leaves linear, flag-like, nerved: spadia appearing lateral. 

7. ACORUS. Spadix cylindrical, naked, emerging from the side of a 2-edged 
simple scape resembling the leaves, densely covered with perfect flowers. 

' Sepals 6, concave. Stamens 6, with linear filaments and ki ney-shaped an- 
thers. Ovary 2-8-celled, with several hanging ovules in each cell, becoming 
dry in fruit, ripening only one or two small seeds. 

1. ARISAUMA, INDIAN TURNIP, &. (Name altered from Arum, to 
which these plants were formerly referred.) ild plants of rich woods, fl. 
in spring, veiny-leaved, their turnip-shaped corm farinaceous, but imbued 

with an intensely pungent juice, which is dissipated in drying. 2 

A. triphyllum, Common Inpran Turnip. In rich woods; leaves mostly 

2, each of 3 oblong pointed leaflets ; stalks and spathe either green or variegated 

with whitish ard dark-purple stripes or spots, the latter with broad or flat 

summit incurved over the top of the club-shaped and blunt spadix. 
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A. Dracontium, Dracon-Arum, Dracon-root, or GREEN Dracon. 
Low grounds; leaf mostly solitary, its petiole 1°-2° long, bearing 7-11 
pedate lance-oblong pointed leaflets; the greenish spathe wholly rolled into a 
tube with a short slender point, very much shorter than the long and tapering 
tail-like spathe. - . 

2. COLOCASIA. (The ancient Greek name of the common species.) 2/ 
C. antiquorum, one variety called C. escuLznTa ; cult. in the hot parts 

of the eta for its farinaceous thick rootstocks (which are esculent when the 
acrid principle is driven off by heat, as also the leaves), and in gardens for its 
magnificent foliage, the pale ovate-arrow-shaped leaves being 2°-3° long when 
well grown ; the stalk attached much below the middle, the notch not deep. 

3. PELTANDRA, ARROW-ARUM. (Name of Greek words meaning 
shield-shaped stamen, from the form of the anthers.) Fl. summer. 2 

P. Virginica. Shallow water: 1°-2° high; leaves pale; the fine trans- 
verse nerves running from the midrib and netted with 2 or 3 longitudinal ones 
near the margin; scapes recurved in fruit; top of the spathe and spadix 
rotting off, leaving the short fleshy base firmly embracing the globular cluster 
of green berries. 

4. RICHARDIA. (Named for the French botanist, Z. C. Rickard.) 2 
R. Africana, the Arsiorran or Eayrtian Caxza, of common house- 

culture, but a native of the Cape of Good Hope and not a true Calla, — toa 
familiar to need fuller description. 

5. CALLA, WATER ARUM. (Anancientname.) Fl. early summer. 2/: 

C. palustris. Cold and wet bogs from Penn. N. : a low and small, rather 
handsome plant ; leaves 3’—4! long ; filaments slender ; anthers 2-celled. 

6. SYMPLOCARPUS, SKUNK CABBAGE. (Name of Greek words 
for fruit grown together.) 

S. foétidus, the only species, in swamps and wet woods, mostly N.: send- 
ing up, in earliest spring, its purple-tinged or striped spathe enclosing the head 
of flowers, and later the large leaves, when full grown 1°- 2° long, in a cabbage- 
like tuft ; the fruit 2!-3/ in diameter, the hard bullet-like seeds almost 3! wide, 
ripe in autumn. 

7. ACORUS, SWEET FLAG or CALAMUS. (Ancient name, from 
the Greek, said to refer to the use as a remedy for sore eyes.) 2 

1. A. Calamus, Common Sweert-F rac : in wet grounds ; sending up the - 
2-edged sword-shaped leaves, 2° or more high, from the horizontal pungent 
aromatic rootetock : fl. early summer. 

113. TYPHACEA, CAT-TAIL FAMILY. 

Marsh herbs, or some truly aquatic, with linear and straight- 
nerved erect (unless floating) Jong leaves, sheathing at base, and 
moneecious flowers on a dry spadix, destitute of calyx and corolla; 
the fruit dry and nut-like, 1-seeded, rarely 2-seeded. 

Near to this belongs PanpANvs, cult. for its foliage in some con- 
servatories, with prickly toothed leaves crowded on woody stems. 

1. TYPHA. Flowers indefinite, in a dense cylindrical spike terminating the long 
and simple reed-like stem; the upper part of stamens only, mixed with long 
hairs; the lower and thicker part of slender-stalked ovaries tapering into a 
style and below surrounded by numerous club-shaped bristles, which form 
the copious down of the fruit. 

2. SPARGANIUM. Flowers collected in separate dense heads, scattered along 
the summit of the leafy stem; the upper ones of stamens only with some 
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minute scales interposed, the lower of pisti i 
a lower of pistils, each ovary with a fe a} oe at its base, the whole ripening into a spherical teed of small nut which are wedge-shaped below and with a pointed tip. 

L. TYPHA, CAT-TAIL FLA in whi these plants ‘abound.) Fi. early elas a ia al ac T. latifolia, Common C. or Reep-Macn ; wi ese a 1 A . E } with flat leaves, these and the 
stem 6°-10° high; no interval between the sterile and fertile part of the spike. out eaaionas Tepe aa C. Less common, smaller; leaves 

i annelle ward the base ; 
sterile and the fertile part of the spike. a 

2. SPARGANIUM, BUR-REED. (Name from Greek for a fillet, al- 
Inding to the ribbon-shaped leaves.) Fl. summer. y 

S. euryearpum, Grear B. Border of ponds and streams, 3°—5° high 
with panicled-spiked heads, the fertile when ia fruit 14” thick, the nuts ae 
tipped ; stigmas 2; leaves }/— 4! wide, flat on upper side, keeled and concave- 
sided on the other. 

8. simplex, Smarter B. Only N.: in water; erect, sometimes floating, 
1°-2° high, mostly with a simple row of heads;. Ieaves narrower; stigma 
simple, linear, as long as the style; nuts tapering to both ends and with a 
stalked base. 

S. minimum, Smartest B. Mostly with leaves floating in shallow 
water (6’-10' long) and flat; heads few; stigma simple, oval; nuts oval, 
short-pointed and short-stalked. 

II. PETALOIDEOUS DIVISION. Flowers not on a spadix, 
with a perianth (calyx and corolla), all or part of it usually colored. 

114. ALISMACEAS, WATER-PLANTAIN FAMILY. 

Marsh herbs, with flowers on scapes or scape-like stems, in pani- 
cles, racemes, or spikes, with distinct calyx and corolla, viz. 3 se- 
pals and 3 petals, and from 3 to many distinct pistils ; stamens on 
the receptacle. Juice sometimes milky. The genuine Alismacex 
have solitary ovules and seeds, and wholly separate pistils. Some 
outlying related plants differing in these respects are annexed. 

I. ARROW-GRASS FAMILY. Calyx and corolla colored 
alike (greenish). Anthers turned outwards. Ovaries 3 partly 
united, or a single 3 — 6-celled compound pistil. Leaves petiole-like, 
without a blade. 

1. TRIGLOCHIN. Flowers perfect, small, in a slender spike or raceme, bract- 
less. Calyx and corolla deciduous. Stamens 3 or 6, with oval anthers or 
short filaments. Ovary 3-6-celled, splitting when ripe from the central axis 
into as many closed and dry seed-like iesasied cells: stigmas sessile. 

2. SCHEUCHZERIA. Flowers perfect, few and rather small, in a loose bracted 
raceme. Sepals and petals oblong, persistent. Stamens 6, with linear an- 
thers. Pistils 8, with globular 2-3-ovuled ovaries slightly united at base, and 
diverging in fruit, forming 3 turgid pods. Stigmas flat, sessile. 

II. WATER-PLANTAIN FAMILY proper. Calyx of 3 
persistent green sepals. Corolla of 3 deciduous white petals. An- 
thers turned outwards. Ovaries many, tipped with short style or 
stigma, l-ovuled, becoming akenes in fruit. Leaves sometimes only 
petioles, commonly with distinct blade, when the nerves or ribs 
are apt to be more or less joined by cross veins or netted. 
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g. ALISMA. Flowers perfect, loosely panicled. Petals involute in the bud. 
Stamens 6. Ovaries many, in a ring, very flat-sided, becoming coriaceous 
flat akenes, 2 - 3-keeled on the back. $32) 

4. ECHINODORUS. Flowers perfect, in proliferous umbels. Petals imbricated 
in the bud. Stamens 9 or more. Ovaries heaped in a head, becoming wing- 
less akenes. . 

5. SAGITTARIA. Flowers moneecious, rarely dicecious or polygamous, in suc- 
cessive whorls, the sterile at the summit of the scape; the lowest fertile. 
Stamens usually numerous. Ovaries very many, heaped on the globular 
receptacle, in fruit becoming flat and winged akenes. 

Uf. FLOWERING-RUSH FAMILY. (Burouzz.) Dif 
fers from the preceding mainly in the few ovaries having numerous 
‘ovules distributed all over the inside. 

6. LIMNOCHARIS. Flowers perfect, long-peduncled. Petals large, yellow. Sta. 
mens numerous with sleader filaments, a few of the outermost without an- 
thers, the rest with linear anthers. Ovaries 6 or more, somewhat united at 
base. Leaves roundish and heart-shaped, long-petioled. 

1. TRIGLOCHIN, ARROW-GRASS. (Name in Greek means three- 
pointed.) Insignificant rush-like plants, in marshes, mostly where the wa- 
ter is brackish: fl. summer. 2/ 

T. palustre. Slender, 6’-18' high, with linear-club-shaped ovary and 
fruit, the 3 pieces when ripe separating from the sharp-pointed base upwards. .. 

T. maritimum. Stouter, 12/-20/ high, with fruit of about 6 pieces 
rounded at base. — Var. ELATUM, in bogs of the interior, N., 20'-30/ high, the 
pieces of the fruit sharp-angled on the back. 

T. triandrum, a small slender species along the coast S., has only 3 
sepals, no petals, 3 stamens, and a 3-lobed fruit. 

2. SCHEUCHZERIA. (Named for the early Swiss botanist, Scheuchzer.) 
S. palustris. Peat-bogs from Penn. N.: 1° high: fl. early summer. 2 

8. ALISMA, WATER-PLANTAIN. (The old Greek name, of uncertain 
meaning.) Fi. all late summer. 

A. Plantago. Shallow water : leaves long-petioled, varying from or oblong- 
heart-shaped to lanceolate, 3-5-ribbed ; panicle 1° - 2° long of very many and 
loose small flowers. 2/ : 

4, ECHINODORUS. (Named probably from Greek words for prickly 
Jiask, the head of fruit being as it were prickly-pointed by the styles, but 
hardly so in our species. The following occur in muddy or wet places, chiefly 
W.& S.: fl. summer ; the flowering shoots or scapes mostly proliferous and 
creeping. 

E. pdérvulus: a tiny plant, 1/-3! high, with lanceolate or spatulate leaves, 
few-flowered umbels, 9 stamens, and almost pointless akenes. @ 

E. rostratus, with broadly heart-shaped leaves (1/—3! long, not including 
the petiole) shorter than the erect scape, which bears a panicle of proliferous 
ori flower almost }/ wide; 12 stamens; akenes beaked with slender 
styles. @ 

E. radicans, with broadly heart-shaped and larger leaves (3! ~ 8! wide) 
which are very open or almost truncate at base; the creeping scapes or stems 
becoming 1°-4° long and bearing many whorls ; flowers 4/—4/ broad; akenes 
short-beaked. : 

5. SAGITTARIA, ARROW-HEAD. (From the Latin for arrow, from 
the sagittate leaves which prevail in the genus. In shallow water: fi. all 
summer. 2/ 

x» Filaments long and slender, 7. e. as long as the linear-oblong anthers. 
8. lancifolia. Common from Virginia S.: with the stout leaves 1°-3° 

and scapes 2°-5° high, the coriaceous blade of the former lance-oblong and 
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always tapering into the thick petiole, the nerves nearly all from the thick 
and prominent midrib. 

8. variabilis. The common species everywhere, exceedingly variable; 
almost all the well-developed leaves arrow-shaped ; filaments nearly twice the 
length of the anthers, smooth; akenes broadly obovate, with a long and 
curved beak ; calyx remaining open. 

8. calycina. Along rivers, often much immersed; many of the leaves 
linear or with no blades; the others mostly halberd-shaped ; scapes weak, 
3'—9! high ; pedicels with fruit recurved ; filaments roughish, only as long as 
the anthers ; akenes obovate, tipped with short horizontal style ; calyx appressed 
to head of fruit and partly covering it; the fertile flowers show 9—12 stamens, 
the sterile occasionally some rudiments of pistils. 

% * Filaments very short and broad. 

S. heterophylla. Common 8. & W.: scapes 3/-2° high, weak; the 
fertile flowers almost sessile, the sterile long-pedicelled; filaments glandular- 
pubescent; akenes narrow-obovate, with along erect beak ; leaves linear, lance- 
olate, or lance-oblong, arrow-shaped with narrow lobes or entire. 

S. graminea. Common S.: known from the foregoing by the slender 
pedicels of both kinds of flowers, small almost beakless akenes, and leaves 
rarely arrow-shaped. 
8. pusilla. From N. Jersey S. near the coast: known by the small size 

(1 —3/ high), few flowers, usually only one of them fertile and recurved in fruit; 
stamens only about 7, with glabrous filaments ; akenes obovate, with erect beak ; 
and leaves without a true blade. 

S. natans, only S. is probably a large state of the last, with leaves having 
a floating blade 1/-2' long, ovate or oblong, or slightly heart-shaped, 5-7 
nerved. 

6. LIMNOCHARIS. (Name from the Greek means delight of the pools.) 
L. Humbodldtii. Tender aquatic plant from S. America, which, turned 

into pools, spreads widely by its proliferous branching and rooting stems, and 
flowers all summer and autumn; each flower lasting but a day, the 3 broad 
sulphur-yellow petals 1/-1}/ long; pistils about 6; leaves about 3’ long, the 
midrib swollen below. 

115. HYDROCHARIDACEZ:, FROG’S-BIT FAMILY. 
Water-plants, with dioecious, moncecious, or polygamous flowers 

on scape-like peduncles from a sort of spathe of one or two leaves, 
the perianth in the fertile flowers of 6 parts united below into a 
tube which is coherent with the surface of a compound ovary :— we 
have three plants, two of them very common. 

« Floating, spreading by proliferous shoots ; leaves long-petioled, rounded heart-shaped. 

j. LIMNOBIUM. Flowers moncecious or dicecious, from sessile or short-stalked 
leaf-like spathes, the sterile spathe of one leaf surrounding 8 long-pedicelled 
staminate flowers; the fertile 2-leaved, with one short-pedicelled flower. 
Perianth of 3 outer oval lobes (calyx) and 3 narrow inner ones (petals). A 
cluster of 6-12 unequal monadelphous stamens in the sterile flower: scme 
awl-shaped rudiments of stamens and a 6-9-celled ovary in the iertile 
flower; stigmas 6-9, each 2-parted. Fruit berry-like, many-seeded. 

& « Growing under water, the fertile flowers only rising to the surface ; the sterile 
(not often detected) breaking off their short stalks, and floating on the surface 
around the pistillate flowers. 

1 ANACHARIS. Stems leafy and branching. Fertile flowers rising froma tubu- 
lar spathe; the perianth prolonged into an exceedingly slender stalk-like 
tube, 6-lobed at top, commonly bearing 3-9 apparently good stamens: ovary 
1-celled with a few ovules on the walls: style coherent with the tube of the 
perianth: stigmas 3, notched. : 

8. VALLISNERIA. Stemless; leaves all in tufts from creeping rootstocks. Fer- 
tila flowers with a tubular spathe, raised to the surface of the water on an 

21 
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extremely long and slender scape: tube of the perianth not prolonged beyond 
the I-celled ovary, with 8 obovate outer lobes (sepals) and 8 small inner 
linear ones (petals), and no stamens. Ovules very numerous lining the walls. 
Stigmas 8, sessile, 2-lobed. Fruit cylindrical, berry-like. 

1. LIMNOBIUM, FROG’S-BIT. (Name in Greek means living in 
pools.) Flowers whitish, the fertile ones larger, in summer. 

L. Spongia. Floating free on still water S. & W. ; has been found in bays 
of Lake Ontario: rooting copiously ; leaves 1’-2' long, purple beneath, tumid 
at base with spongy air-cells. 

2. ANACHARIS, WATER-WEED. (Name from the Greek means 
destitute of charms.) Fl. summer. 2/ S 

A. Canadénsis. Slow streams and ponds: a rather homely weed, with 
long branching stems, beset with pairs or whorls of pellucid and veinless 
l-nerved minutely serrulate sessile leaves ($'-1/ long), varying from linear 
to ovate-oblong, the thread-like tube of the yellowish perianth often several 
inches long. i 

38. VALLISNERIA, TAPE-GRASS, EEL-GRASS of fresh water. 
(Named for A. Vallisneri, an early Italian botanist.) FI. late summer. 2 

V. spiralis. In clear ponds and slow streams, with bright green and grass- 
like linear leaves (1°-2° long), delicately nerved and netted; fertile scapes 
rising 2°-4° long, according to the depth of the water, afterwards coiling u 
spirally and drawing the fruit under water to ripen.— The leaves of this an 
the preceding are excellent to show cyclosis, (See Structural Botany, p. 31, 
Lessons, p. 150.) 

116. PONTEDERIACEA, PICKEREL-WEED F. 

A few water plants, distinguished from the foregoing by having 
the tubular corolla-like perianth free from the ovary, and the flow- 
ers perfect. Represented by 

Schodllera graminea, or Water Srar-Grass; a grass-like weed grow- 
ing under water in streams, with branching stems beset with linear pellucid ses- 
sile leaves; the flower with a slender salver-form pale yellow perianth, of six 
narrow equal divisions raised to the surface on a very slender tube, and only 3 
stamens. 

Heteranthéra renif6rmis, Mup-Puantary, in mud or shallow water 
8. & W.; with floating round-kidney-shaped leaves on long petioles, and 3-5 
ephemeral white flowers, from the sheathing base or side of a petiole; their per- 
ianth salver-form, with a slender tube, bearing 6 nearly equal divisions and 3 
dissimilar stamens, one with a greenish, two with yellow anthers. 

H. limosa, in mud S. & W.: distinguished by its oblong or lance-oblong 
leaves, and solitary blue flower. — The only widely common plant of the family 
belongs to 

l. PONTEDERIA, PICKEREL-WEED. (For the Italian botanist 
Pontedera.) Flowers in a terminal spike. Perianth of 6 divisions irregularly 
united below in a tube, the 3 most united forming an upper lip of 3 lobes, the 
others more spreading and with more or less separate or lightly cohering 
claws forming the lower lip, open only for a day, rolling up from the apex 
downwards as it closes; the 6-ribbed base thickening, turning green, and en- 
closing the fruit. Stamens 6, the 3 lower in the throat, with incurved fila- 
ments; the 3 upper lower down and shorter, often imperfect. Ovary 3-celled, 
2 cells empty, one with a hanging ovule. Fruit a 1-celled 1-seeded utricle. 

P. cordata, Common P. Everywhere in shallow water ; stem 1°-2° high, 
naked below, above bearing a single petioled heart-shaped and oblong or lance- 
arrow-shaped obtuse leaf, and a spike of purplish-blue flowers; upper lobe with 
a conspicuous yellowish-green spot: fl. all summer. 
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117. ORCHIDACEAS, ORCHIS FAMILY. 

Herbs, with flowers of peculiar structure, the perianth adherent 
to the one-celled ovary (which has numberless minute ovules on 
3 parietal placentz), its chiefly corolla-like 6 parts irregular, 3 in 
an outer set answering to sepals, 3 within and alternate with these 
answering to petals, one of these, generally larger and always differ. 
ent from the others, called the dabellum or lip: the stamens are 
gynandrous, being borne on or connected with the style or stigma, 
and are only one or two; the pollen is mostly coherent in masses ot 
peculiar appearance. All perennials, and all depend upon insects 
for fertilization. Beginners will not very easily comprehend the 
remarkable structure of most Orchideous flowers But our more 
conspicuous common species may be readily identified as to genera 
and species. 

§ 1. Eprpyrte or Arn-PLanr Orcuips. Of these a great variety are cultivated 
in the choicest conservatories. We have one in the most Southern States. 

1. EPIDENDUM. The 8 sepals and 2 petals nearly alike and widely spreading: 
the odd petal or lip larger and 8-lobed, its base united with the style, which 
bears a lid-like anther, containing 4-stalked pollen-masses, over the glutinous 
stigma. 

§ 2. TeRREsTRIAL ORCHIDS, growing in the soil, in woods or low grounds. 
« Anther only one, but of 2 cells, which when separated (as in Orchis) must not be 

mistaken for two anthers: pollen collected into one or more masses in each 
cell: stigma a glutinous ie 

+ Lip or odd petal produced underneath into. a free. honey-bearing horn or spur: 
pollen of sack cell all connected by elastic threads with a central axis or stalk, 
the lower end of which is a sticky gland or disk, by adhesion to which the whole 
mass of pollen is dragged from the opening anther and carried off by insects. 

2. ORCHIS. The 3 sepals and 2 petals are conniving and arched on the upper 
side of the flower; the lip turned downwards (i. e. as the flower stands on its 
twisted ovary). Anther erect, its two cells parallel and contiguous; the 2 
glands side by side just over the concave stigma, and enclosed in a sort of 

‘ pouch or pocket opening at the top. : 
3. HABENAR A. Flower generally as in Orchis, but the lateral sepals com- 

monly spreading; the glands attached to the pollen-masses naked and ex- 
posed. 

+ + No spur to the lip: anther borne on the back of the style below its tip. erect or 
inclined: the ovate stigma on the front. Flowers in a spike, small, white. 

4. SPIRANTHES. Flowers oblique on the ovary, all the parts of the perianth 
erect or conniving, the lower part of the lip involute around the style and 
with a callosity on each side of the base, its narrower tip somewhat recurved 
and crisped.  Pollen-masses 2 (one to each cell), each 2-parted into a thin 
plate (composed of grains lightly united by delicate threads), their summits 
united to the back of a narrow boat-shaped sticky gland set in the beaked tip 
over the stigma. Leaves not variegated. . 

&, GOODYERA. Flowers like Spiranthes; but the lip more sac-shaped, closely 
sessile, and destitute of the callous protuberances at base. Leaves variegated 
with white veining. : 

+ + + No spur to the lip, or one adherent to the ovary: anther inverted on the apex 
of the style, commonly attached by a sort of hinge: pollen'2 or 4 separate soft 
masses, not attached to a stalk or gland. 

++ Flowers rather large: pollen-masses soft, of lightly-connected powdery grains. 

6. ARETHUSA. Flower only one, on a naked scape; the 3 sepals and 2 petals 
lanceolate and nearly alike, all united at the base, ascending and arching 
over the top of the long and somewhat wing-margined style, on the petal-like 

top of which rests the helmet-shaped hinged anther, over a little shelf, the 
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lower face of which is the stigma. ey broad, erect, with a recurving 
rounded apex and a bearded crest down the face. Pollen-masses 4, two in 
each cell of the anther. 

7. CALOPOGON. Flowers 2, 8, or several, in a raceme-like loose spike; the lip 
turned towards the axis, diverging widely from the slender (above wing-mar- 
ined) style, narrower at base, ager and rounded at the apex, strongly 
Beagle along the face. Sepals and the 2 petals nearly alike, lance-ovate, 
separate and spreading. Anther lid-like: pollen-masses 4. 

8. POGONIA Flowers one or few terminating a leaf-bearing stem; the sepals 
and petals separate; lip crested or 8-lobed. Style club-shaped, ' wingless: 
eae ie Anther lid-like, somewhat stalked: potlen-masses 2, only one 
in each cell. 

a+ ++ Flowers mostly small, dull-colored, in a spike or raceme on a brownish or yel- 
lowish leafless scape: pollen-masses 4, globular, soft-wazy. 

9. CORALLORHIZA. Flowers with sepals and petals nearly alike; the lip broader, 
2-ridged on the face below, from its base descends a short sac or obscure spur 
which adheres to the upper part of the ovary. Scape with sheaths in place 
of leaves; the root or rootstock thickish, much praached and coral-like. 

10. APLECTRUM. Flowers as in No. 9, but no trace of a spur or sac, larger. 
Scape rising from a large solid bulb or corm, which also produces, at a difter- 
ent season, a broad and many-nerved green leaf. : 

« «= Anthers 2 (Lessons p. 111, fig. 226), borne one on each side of the style, and a 
trowel-shaped body on the upper side answers to the third stamen, the one that 
alone is present in other Orchids: pollen powdery or pulpy: stigma roughish, 
not glutinous. 

11. CYPRIPEDIUM. Sepals in appearance generally only 2, and petals 2, besides 
the lip which is a large inflated sac, into the mouth of which the style, bear- 
ing the stamens and terminated by the broad terminal stigma, is declined. 
Pollen sticky on the surface, as if with a delicate coat of varnish, powdery or 
at length pulpy underneath. 

]. EPIDENDUM. (Name in Greek means upon a tree, i. e. an epiphyte.) 
E. conépseum, our only wild Orchideous Epiphyte or Air-plant, is found 

from South Carolina 8. & W. on the boughs of Magnolia, &c., clinging to the 
bark by its matted roots, its tuberous rootstocks bearing thick and firm lance- 
olate leaves (1/—3/ long), and scapes 2'—6! long, with a raceme of small greenish 
and purplish flowers, in summer. (Lessons, p. 36, fig. 88.) 

2. ORCHIS. (The ancient name, from the Greek.) We have only one true 
Qrchis, viz. 

O. spectabilis, SHowy Orcnis. Rich hilly woods N.; with 2 oblong 
obovate glossy leaves (3'-5! long) from the fleshy-fibrous root, and a leafy, 
bracted scape 4/—7! high, bearing in a loose spike a few pretty flowers, pink- 
purple, the ovate lip whites in late spring. 

3. HABENARIA, popularly called ORCHIS. (Name from Latin habena, 
a rein or thong, from the shape of the lip of the corolla in some species.) 
Flowers in a terminal spike, each in the axil of a bract, in late spring or sum- 
mer. In all but one species the ovary twists and the lip occupies the lower or 
anterior side of the flower. 

§ 1. Frincep Orcuis. Lip and often the other petals nuicnoged or cleft, 
shorter than the long curving spur: cells of the anther more or less diverging 
and tapering below, the sticky gland at their lower end strongly projecting 
forwards. These are our handsomest wild Orchises : all grow in Dore or low 
grounds: stems leafy, 1°-4° high. 

« Flowers violet- ee in summer : the lip fan-shaped, 3-parted nearly down to the 
stalk-like base, and the divisions more or less fringed. 

H. fimbriata, Larcrr Purpie Frinerp O. Wet meadows from Penn. 
N.E.: lower leaves oval or oblong, upper few and small; raceme-like spike 
oblong, with rather few large flowers in early summer; petals oblong, toothed 
down the sides; lip almost 1’ wide, hanging, cut into a delicate fringe. 
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H. psycddes, Smautrer Purrve Frincep O. Common, especiall 
N.: leaves oblong, above passing into lance-linear bracts; spike cylindrical, 
4'-10! long, crowded with smaller and fragrant flowers; lateral petals wedge- 
obovate, almost entire; lip spreading, only 4' wide, cut into denser fringe. 
H. peramcena. From Penn. W. & 8. along and near the mountains: 

flowers of size intermediate between the two preceding, the broad wedge-shaped 
lobes of the lip moderately cut-toothed, but not fringed. 

* * Flowers greenish or yellowish-white, in late summer: glands oval or I lat 
almost facing each other: spike long and loose. 

H. leucophtea. From Ohio W. & S.: 2°-4° high; leaves lance-oblong; 
flowers rather large, the fan-shaped lip 3-parted, $ long, and many-cleft to the 
middle into a thread-like fringe. 
H. lacera, Raccrp Frinerp O. Common N. & E.: 1°-2° high; leaves 

lanceolate or oblong ; petals oblong-linear, entire; divisions of the slender-stalked 
3-parted lip narrow and slenderly tringed. 

% * %* Flowers bright white, in summer : the lip fringe-margined but not cleft. 

H. blephariglottis, Wurrs Frixcup O. Peat-bogs N.: like the next, 
but rather smaller, 1° high, the fringe of the lance-oblong lip hardly equal to 
the width of its body. 

* % % % Flowers bright orange-yellow, in late summer : glands orbicular, projecting 
on the beak-pointed Lases of the very diverging anther-cells: ovary and pod 
long, tapering to the summit, 

H. ciliaris, Yeruow Frincep 0. Sandy bogs: 14°-2° high; leaves 
oblong or lanceolate; spike short, of many crowded very showy flowers ; petals 
cnt-fringed at apex, the oblong body of the lip narrower than the copious long 
and fine fringe. 

H. cristata, from Penn. S.: smaller, with narrower leaves, and flowers 
oar a quarter the size of the preceding, the petals crenate, and the ovate lip 
with a narrow lacerate fringe. 

§ 2. Yellow, green, or white species, with dip entire, at least not fringed. 

* Stem leafy : deaves oblong or lanceolate: flowers small : anther-cells nearly parallel. 

H. inteers: Pine barrens from New Jersey S.: resembles H. cristata, 
having small bright orange-yellow flowers, but the lip is ovate and entire or 
barely crenulate. ‘ 
H. viréscens. Wet grounds, common: 10'- 20’ high, with a conspicu- 

ously bracted at length long and loose spike of small dull-green flowers; the 
lip oblong, almost truncate at the apex, its base with a tooth on each side and 
a nasal protuberance on the face; spur slender, club-shaped. ; 
H. viridis, var. bracteata. Cold damp woods N.: 6/-12! high, with 

lower leaves obovate, upper reduced to bracts of the short spike, which are much 
longer than the green flowers; lip truncate and 2-3-toothed at the tip, very 
much longer than the sac-shaped spur. 
H. hyperborea. Cold low woods and bogs N.: 6/-2° high, very leafy ; 

leaves lanceolate; spike dense, often long; flowers greenish, the lanceolate lip 
like the other petals, spreading, entire, about the length of the incurved spur. 
H. dilatata. Resembles the last, grows in same places, but commonly more 

slender and with linear leaves; flowers white, less wide, open, the lanceolate 
lip with a rhombic-dilated base ; glands strap-shaped. 
H. nivea. Sandy bogs, from Delaware S.: 1°-2° high, all the upper 

leaves bract-like ; flowers white, in a loose cylindrical spike, very small, different 
from all the rest in having the (white) ovary without a twist, and the linear- 
oblong entire lip with its long thread-like spur therefore looking inwards. 

% % Stem a naked scape: the leaves only 2 at the ground: flowers pretty large in 
a loose spike: anther-cells widely diverging at their tapering or beak-like 

2 projecting base. 

H. orbiculata, Great Green 0. Evergreen woods and hillsides N.: a 
striking plant; its exactly orbicular leaves 4/~8! wide, bright green above and 
silvery beneath, lying flat on the ground; scape 1°—2° high, bracted, bearing 
many large greenish-white flowers in a loose raceme ; sepals roundish ; lip nar 

2 
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rowly spatulate-linear and drooping; spur about 1}/ long, curved, gradually 
thickened towards the blunt tip: fl. July. 
H. Hookeri. Sandy woods from Penn. N.: smaller in all parts, flowers 

in June; the orbicular leaves only 3/—5’ broad and flat on the ground; scape 
naked, 6/—12! high, bearing fewer yellowish-green flowers in a strict spike; 
sepals lance-ovate; lip lanceolate and pointed, incurved, the other petals lance- 
awl-shaped ; spur slender, acute, nearly 1! long. 

4. SPIRANTHES, LADIES’-TRESSES. (Name from the Greek, de- 
notes that the flowers are spiral: they often are apparently spirally twisted in 
the spike.) Flowers white. The species are difficult; the following are the 
commonest. 

* Flowers crowded in 3 ranks in a close spike: wet banks or bogs. 

S. latifolia. Only from Delaware N.: known by its oblong or lance-ob- 
long leaves (1'-3! long), all at the base of the scape, and narrow spike of small 
smooth flowers early in June. ; 

S. Romanzoviana. Cold bogs, from N. New England W.: 5!-15! high, 
with oblong-lanceolate or grassy-linear leaves, a dense spike of flowers at mid- 
summer, all 3 sepals and 2 petals conniving to form an upper lip. 

8S. cérnua, Common E. and §.: 6’-20! high, with lance-linear leaves, 
cylindrical often lengthened spike, and lower sepals not upturned but parallel 
with the lower petal or lip: fl. in autumn. 

* * Flowers in one straight or often spirally twisted rank, in summer. 
S. graminea. Wet grassy places from N. England S8.: stem about 1° 

high, towards its base and at the deshy root bearing linear or lance-linear leaves, 
which mostly last through the flowering season ; spike dense and much twisted, 
rather downy. : af 

S. gracilis. Hills and sandy plains: scape s'ender, 8/- 18! high, bearing a 
slender spike ; leaves all from the tuberous root, short, ovate or oblong, apt to 
wither away before the small flowers appear in late summer. 

5. GOODYERA, RATTLESNAKE PLANTAIN. (Named for John 
Goodyer, an English botanist.) Flowers small, in summer, greenish-white, 
spiked on a scape; the leaves all clustered at the root, ovate, small. 
G. répens. Evergreen woods N.: 3/—8' high, slender ; flowers in a loose 

one-sided spike, with inflated sac-shaped lip. 
G. pubéscens. Oak and pine woods E. & S.: 6'-12! high ; larger, with 

leaves more beautifully white-reticulated, and flowers not one-sided in the denser 
spike ; lip globular. : 

G. Menziésii. Woods, only from New York W. : 9!- 12! high ; leaves less 
reticulated ; flowers loose in the spike, narrower and pointed in the bud, the lip 
hardly sac-shaped at the base and tapering to « narrow qpex. 

6. ARETHUSA. (Mythological name of a nymph and fountain.) F, late 
spring. : 

A. bulbosa. A charming little plant, in wet bogs N.: consists of a scape 
(6'—10! high rising from a solid bulb or corm, sheathed below with one or two 
green bracts, and terminated with the bright rose-pink flower 1/— 2! long. 

7. CALOPOGON. (Name in Greek means beautiful beard, referring to 
the lip.) Fl. early summer. 

C. pulchéllus. Wet bogs: scape about 1° high, from a small solid bulb, 
slender, bearing next the base a long linear or lanceolate many-nerved grass-like 
leaf, and at the summit 2-6 beautiful pink-purple flowers (1' broad), the lip as 
if hinged at its base, bearded with white, yellow, and purple club-shaped hairs. 

8. POGONIA. (Name in Greek means bearded, i.e. on the lip: this is 
hardly the case in most of our species.) We have several, but the only widely 
common one is 
P. ophioglossoides. Wet bogs along with the Calopogon, and in 

blossom at the same time : stem 6/-9/ high from-a root of thick fibres, bearing 
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an oval or lance-oblong closely sessile leaf near the middle, and a smaller one or 
bract near the terminal flower, sometimes a second flower in its axil; flower 1! 
long, pale rose-color or whitish, sweet-scented ; sepals and petals nearly alike ; 
lip erect, beard-crested and fringed. 

9. CORALLORHIZA, CORAL-ROOT {which the name means in 
Greek). 

C.innata. Low woods, mostly N. : 3/-6! high, yellowish, with 5-10 very 
small almost sessile flowers ; lip 3-lobed or halberd-shaped at base: fl. spring, 

C. odontorhiza. Rich woods, common only S.: 6/-16! high, thickened 
at base, brownish or purplish, with 6-20 pedicelled flowers, and lip not lobed 
but rather stalked at base, the spur obsclete. : 

C. multiflora. Common in dry woods, 9-20) high, purplish, stout, with 
10-30 short-pedicelled flowers, lip deeply 3-lobed, and adnate spur manifest. 

10. APLECTRUM, PUTTY-ROOT, ADAM-AND-EVE. (Name, 
from the Greek, means destitute of spur.) 

A.hyemale. Woods, in rich mould, mostly towards the Alleghanies and 
N.: scape and dingy flowers in early summer ; the large oval and plaited-nerved 
petioled leaf appears towards autumn and lasts over winter; solid bulbs one 
each year, connected by a slender stalk, those of at least two years found to- 
gether (whence one of the popular names), 1 thick, filled with strong glutinous 
matter, which has been used for cement, whence the other name. 

ll. CYPRIPEDIUM, LADY’S SLIPPER, MOCCASON-FLOWER. 
{Greek name for Venus, joined to that for a slipper or buskin.) Two exotic 
species are not rare-in conservatories ; the others are among the most orna- 
mental and curious of our wild flowers : in spring and early summer. Root- 
stocks very short and knotty, producing long and coarse fibrous roots. 

§ 1. The three sepals separate: stem leafy, one-flowered. 

C. arietinum, Ram’s Heap C. Cold bogs N.: not common; the smallest 
species, with slender stem 6’-10! high, oblong-lanceolate leaves, and a dingy 
purplish flower, the sac conical and in some positions resembling a ram’s head, 
one sepal Jance-ovate, the two others and the two petals linear. 

§ 2. Two of the sepals united by their edges into one under the sac or slipper, but 
their very tips sometimes separate. 

* Stem 1°-2° high, leafy to the 1-3-flowered summit: leaves lance-oblong or 
ovate, with many somewhat plaited nerves, more or less pubescent: sac or 
slipper horizontal, much inflated, open by a rather large round orifice. 

+ Sepals and linear wavy-twisted petals brownish, pointed, larger than the sac. 

C. pubéscens, YusLow Lapy’s-Suirrer. Tow woods and bogs, mainly 
N.: sac light yellow, higher than broad, convex above; sepals long-lanceolate : 
flowers early summer, scentless. 

C. parviflorum, SmaLter Yeviow L. In similar situations; stems and 
leaves generally smaller, and flower about half the size of the other, somewhat 
fragrant, the sac broader than high, decp yellow, and the lance-ovate sepals 
browner. 

C. candidum, Smary Wuirr L. Bogs and low prairies, chiefly W.: 
small, barely 1° high, slightly pubescent ; sac like that of preceding but white. 

+ + Sepals and petals broad or roundish and flat, white, not larger than the sac. 

C. spectabile, Snowy L., and deserving the name, in bogs and rich low 
woods N., and along the mountains 8.: downy, 2° or more high, with leaves 
6'—8! long, white flowers with the globular lip (13/ long) painted with pink- 
purple, in July. 

* % Scape naked, bearing a small bract and one flower at summit. 

+ Wild species, with only a pair of oblong many-nerved downy leaves at the root. 

C. acaule, Sremzzss L. Moist or sandy ground in the shade of ever- 

greens: scape *g -12! high; sepals and petals greenish or purplish, the latter 
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linear, shorter than the rose-purple oblong-obovate drooping sac, which is split 
down the front but nearly closed: fl. spring. 

+ + East Indian species of the conservatory, with several thick and firm keeled 
leaves in 2 ranks at the root: sac hanging, largely open at top. 

C. insigne, has linear strap-shaped cartilaginous leaves, and yellow flower 
with some greenish and purple-spotted. 

Cc. venustum, with more fleshy oblong-strap-shaped mottled and spotted 
leaves, and purplish flower with some green and yellow. 

118. SCITAMINE:, BANANA FAMILY. 
Here is assembled a group of tropical or subtropical plants, with 

leaves having distinct petiole and blade, the latter traversed by 
nerves running from the midrib to the margin; flowers irregular, 
with a perianth of at least two ranks of divisions, below all combined 
into a tube which is adherent to the 3-celled ovary; the stamens 
1-6 and distinct. We have only two, by no means common, wild 
representatives on our southeastern borders; the cultivated ones 
are chiefly grown for their ornamental foliage, and most of them are 
rarely seen in blossom. ‘They may therefore be simply referred to, 
as follows. 

I. GINGER FAMILY. Seeds, rootstocks, or roots hot-aro- 
matic. Stamen only one, with a 2-celled anther, commonly em- 
bracing the style, but not united with it. 
Hedychium Gardnerianam, Garianp-FLower, cult. from India: 

stems 3°-4° high, furnished to the top with oblong 2-ranked leaves, terminating 
in a large spike of handsome light-yellow flowers, a slender tube bearing 6 
divisions which may be likened to those of an Orchideous flower, one (answer- 
ing to the lip) much larger and broader than the 5 others, and a very long 
protruding reddish filament terminated by a yellow anther sheathing the style 
up almost to the stigma. 

II. ARROWROOT or INDIAN-SHOT FAMILY. No hot- 
aromatic properties, the thick rootstocks, &c., commonly contain 
much starch, from which genuine arrowroot is produced. Stamen 
only one with an anther, and that one-celled. 

Thalia dealbata, wild in marshes and ponds far S., is dusted over with a 
white powder, the heart-ovate long-petioled leaves all from the root, reed-like 
scape branching above into panicled spikes of small much-bracted purple flowers. 

Maranta zebrina, rarely flowers, but is a showy leaf-plant in conserva- 
tories ;#the oblong leaves 2 or 3 feet long, purple beneath, the upper surface 
satiny and with alternating stripes of deep and ee green ; flowers dull purple, 
inconspicuous, in a bracted head or spike near the ground on a short scape. 

Canna Indica, Common Inpran Snot (so called from the hard shot- 
like seeds, these several in the 3 cells of the rough-walled pod): frequently 
lanted for summer flowering ; the lance-ovate or oblong pointed leaves 6! —12! 
ong; flowers several in a simple or branching spike, about 2! long, red, 
varying to yellow, or variegated; stamen with petal-like filament bearing the 
anther on one side, otherwise resembling the 3 divisions of an inner corolla, 
these probably transformed sterile stamens. — The following, more magnificent 
for summer foliage, and sometimes for flowers, are choicer sorts, but much 
confused as to species. 

C. Warszewiczii, 4°-5° high, with mostly purplish or purple-margined 
pointed leaves, and crimson-red flowers. 
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C. discolor, grows 6°-10° high, with broad purple-tinged very large 
leaves, and crimson or red-purple Howets, se aati 

C. glauca, Kapectally its var. ANNI, 8°-13° high, with its glaucous 
pale taper-pointed leaves, and yellow or red flowers 4! long. 

C. flaccida, wild in swamps from South Carolina S.: 2°-4° high, with 
ovate-lanceolate pointed leaves, and yellow flowers 3/-4! long; all the inner 
divisions obovate and wavy, lax, the 3 outer or calyx reflexed. 

Il. BANANA FAMILY propsr. Not aromatic or pungent. 
Stamens 5 with 2-celled anthers, and an abortive naked filament. 

Strelitzia Regine, a large stemless conservatory plant, from the Cape 
of Good Hope, winter-flowering, with 2-ranked root-leaves, their long rigid 
petioles bearing an ovate-oblong thick blade; scape bearing at apex an oblique 
or horizontal and rigid conduplicate spathe, from which several large and 
strange-looking blossoms appear in succession ; the 3 outer divisions of the peri- 
anth 3/~4/ long, orange-yellow, one of them conduplicate and taper-pointed, and 
somewhat like the two larger of the bright blue inner set, or true petals, which 
are united and cover the stamens, the other petal inconspicuous. 

Musa sapiéntum, Banana; cult. for foliage and for the well-known 
fruit ; the enwrapping bases of the huge leaves forming a sort of tree-like suc- 
culent stem, 10°-20° high ; the flower-stalk rising through the centre, and de- 
veloping a drooping spike, the flowers clustered in the axil of its purplish 
bracts ; perianth of 2 concave or convolute divisions or lips, the lower 3—5- 
lobed at the apex and enclosing the much smaller upper one; berry oblong, by 
long cultivation (from offshoots) seedless. (Lessons, p. 26, fig. 71.) 

M. Cavendishii. A dwarf variety, flowering ata few feet in height, is 
the more manageable one, principally cultivated for fruiting. 

119. BROMELIACEZ:, PINE-APPLE FAMILY. 

. Tropical or subtropical plants, the greater part epiphytes, with 
dry or fleshy, mostly rigid, smooth or scurfy leaves, often prickly 
edged, and perfect flowers with 6 stamens. — represented by several 
species of Tillandsia in Florida, a small one further north, and sev. 
eral of various genera in choice conservatories, not here noticed. 

Ananassa sativa, Prve-Appte ; cult. for its fruit, the flowers abortive, 
and sometimes for foliage, especially a striped-leaved variety. 

Tillandsia usneoides, the Lone Moss or Brack Moss (so called), 
hanging from trees in the low country from the Dismal Swamp S.: gray- 
scurfy, with thread-shaped branching stems, linear-awl-shaped recurved leaves, 
and small sessile green flowers ; the ovary free, forming a narrow 3-yalved pod, 
filled with club-shaped hairy-stalked seeds : fl. summer. 

+ 

120. AMARYLLIDACEA:, AMARYLLIS FAMILY. 

Chiefly perennial herbs, with leaves and scape from a bulb, corm, 
&e., the leaves nerved from the base, and rarely with any distinction 

of blade and petiole ; the perianth regular or but moderately 

irregular and colored, its tube adherent to the surface of the 3-celled 

ovary; and 6 stamens with good anthers. Bulbs acrid, some of 

them poisonous. To this family belong many of the choicer bulbs 

of house-culture, only the commonest here noticed. 
§1. Scape and linear hairy leaves from a little solid bulb or corm. 

1. HYPOXYS. Perianth 6-parted nearly to the ovary, spreading, greenish out- 

gide, yellow within, persistent and withering on the pod. 

8 & F—25 
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§ 2. Scape and mostly smooth leaves from a coated bulb. 

« A cup-shaped, funnel-shaped, or saucer-shaped crown on the throat of the perianth. 

2. NARCISSUS. Perianth with a more or less cylindrical tube, 6 equal widely 
spreading divisions, and stamens of unequal length included in the cup or 
crown. ‘hed e with one or more flowers, from a scarious 1-leaved spathe. 

8. PANCRATIUM. Perianth with a slender tube, 6 long and narrow divisions. 
and a cup to which the long filaments adhere below, and from the edge of 
which they project. Anthers linear, fixed by the middle. Scape bearing a 
few flowers in a cluster, surrounded by some leaf-like or scarious bracts. 

« * No cup nor crown to the flower, or only minute scales sometimes in the throat. * 

+ Filaments borne on the tube of the flower: anthers fixed by the middle, versatile. 
spathe of 1 or 2 scales or bracts. 

4. CRINUM. Perianth with a slender long tube and 6 mostly long and narrow 
spreading or recurved divisions. Stamens long. Scape solid, bearing few or 
many flowers, in an umbel-like head. Bulb often columnar and rising as if 
into a sort of stem. Leaves in several ranks. 

5. AMARYLLIS. Perianth various; the divisions oblong or lanceolate. Scape 
bearing one or more flowers. Leaves mostly 2-ranked. 

+ + Filaments on the ovary at the base of the 6-parted perianth: anthers erect, not 
versatile: spathe a bract opening on one side. 

6. GALANTHUS. Scape with usually a single small flower on a nodding pedicel. 
Perianth of 6 oblong separate concave pieces; the three inner shorter, less 
spreading, and notched at the end. Anthers and style pointed. 

7. LEUCOIUM. Scape bearing 1-7 flowers on nodding pedicels. Perianth of 
6 nearly separate oval divisions, all alike. Anthers blunt. Style thickish 
upwards. 

§ 2. Stems leafy, or scape beset with bracts, from a tuberous rootstock or crown. 

8. ALSTREMERIA. Stems slender and weak or disposed to climb, leafy to the 
top, the thin lanceolate or linear leaves commonly twisting or turning over. 
Flowers in a terminal umbel. _Perianth 6-parted nearly or quite to the ovary, 
rather bell-shaped, often irregular as if somewhat 2-lipped. Stamens more or 
less declined. Style slender: stigma 3-cleft. 

9. POLIANTHES. Stem erect and rise from a thick tuber, bearing long-linear 
channelled leaves, and a spike of white flowers. - Perianth with a cylindrical 
and somewhat faunnel-shaped slightly curved tube, and 6 about equal spread- 
ing lobes. Stamens included in the tube: anthers erect. The summit of the 
ovary and pod free from the calyx-tube; in this and other respects it ap- 
roaches the Lily Family. : ; 

10. AGAVE. Leaves thick and fleshy with a hard rind and a commonly spiny 
margin, tufted on the crown, which pee thick fibrous roots, and suckers 
and offsets; in flowering sends up a bracted scape, bearing a apike or panicle 
of yellowish flowers. Perianth tubular-funnel-shaped, persistent, with 6 nar- 
row almost equal divisions. Stamens projecting: anthers linear, versatile. 
Pod containing numerous flat seeds. 

1. HYPOXYS, STAR-GRASS. (Name from the Greek, means acute at 
the base; the pod is often so.) 

H. erécta, the common species, in grass; with few-flowered scape 3!- 8 
high, and leaves at length longer; yellow star-like flower over 4! broad. 

2. NARCISSUS. (Greek name, that of the young man in the mythology 
who is said to have been changed into this flower.) Most of them are per- 
fectly hardy : fi. spring. 

N. poéticus, Porr’s N. Leaves nearly flat; scape 1-flowered; crown of 
the white flower edged with pink, hardly at all projecting from the yellowish 
throat : in full double-flowered varieties the crown disappears. 
N. biflorus, Two-rtowerep N., or Primrose Perruess of ,the old 

ealgiraky has two white or pale. straw-colored flowers, and the crown in the 
orm of a short yellow cup. 

‘N. polyanthos is the parent of the choicer sorts of Potyanruus N.; 
flowers numerous, white, the cup also white. 

* 
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N. Tazétta, Poryaxrnus N. -Leaves as of the preceding linear and ci 7 fimomuas ie numerous in an umbel, yellow or sometimes w wi ie crown a golden or orange-color.} ¢ third half the length of the divisions. ‘ eee eee N. Jonquilla, Joneuit. Leaves narrow, rush-like or half-cylindrical ; flowers 2 to 5, small, yellow, as also the short cup, very fragrant. N. Pseudo-Narcissus, Darropin. Leaves flat, and 1-flowered scape short; flower large, yellow, with a short and broad tube, and a large bell-shaped cup, having a wavy-toothed or crisped margin, equalling or longer than. the divisions : common double-flowered in country gardens. 

3. PANCRATIUM. (Name in Greek means all powerful: no obvious reason for it.) Flowers large, showy, fragrant, especially at evening in summer. Cult. at the North; the following wild S. in wet places on and near the coast. 

P. maritimum. Glaucous; leaves linear, erect ; scape barely flattish ; perianth 5! long, its green tube enlarging at summit into the funnel-shaped 12-toothed cup, to the lower part of which the Spreading narrow-lanceolate 
divisions of the perianth are united. 
P.rotatum (or P. MexicAnum). Leaves linear-strap-shaped, widely spreading, bright green, 2! or more wide ; scape sharply 2-edged ; slender tube of the perianth and its linear widely spreading divisions each about 3! long, the latter wholly free from the short and broadly open wavy-edged cup. 

4. CRINUM. (The Greek name for a Lily.) Showy conservatory plants, 
chiefly from tropical regions ; one wild S. ; 
C. amabile, from East Indies; the huge bulb rising into a column; leaves 

becoming several feet long and 3'-5! wide; flowers numerous, 8/~10 long, 
crimson-purple outside, paler or white within. 

C. Americanum, wild in river swamps far S.; much smaller, with a 
globular bulb; scape 1°- 2° high; flower white, 6/—7! long. 

5. AMARYLLIS. (Dedicated to the nymph of this name.) One wild 
species S.; many in choice cultivation, and the species mixed. The following 
are the commonest types. : 
A. Atamasco, Avamasco Lixy, wild from Virginia S. in low grounds ; 

scape 6/—12/ high, mostly shorter than the glossy leaves; flower 2!—3! long, 
single from a 2-cleft spathe, regular, funnel-form, white and pinkish ; stamens 
and style declined. ‘ . : 
A. formosissima, Jacopman or Sr. James’s Lity, of the section 

Sprexkuia: cult. from South America: scape bearing a single large and de- 
clined deep crimson-red flower, with hardly any tube, and 2-lipped as it were, 
three divisions recurved-spreading upwards, three turned downwards, these at 
base involute around the bwer part of the deflexed stamens and style. 
A. Regine, from South America; with 2~4 large almost regular nodding 

flowera, crimson-red, with hardly any tube, and the deflexed stamens curved 
‘upwards at the end. 

A. Bellad6énna, from the Cape of Good Hope; has elongated bulbs, chan- 
nelled narrow leaves shorter than the solid scape, and several almost regular 
large rose-red fragrant flowers, funnel-form with very short tube, the stamens 
not much declined. 
A. speciosa, or VaLiora purpurea, from Cape of Good Hope; the scar- 

let-red flowers with funnel-shaped tube rather longer than the broad ovate and 
nearly equal spreading divisions. 

6. GALANTHUS, SNOWDROP. (Name formed of the Greek words 
for milk and flower, probably from the color.) FI. earliest spring. 

G. nivalis, of Europe, sends up soon after the winter’s snow leaves the 
ground a pair.of linear pale leaves and a scape 3’-6’ high, bearing its delicate 

’ ‘drooping white flower, the inner divisions tipped with. green : -a variety is full 
double. -°2: Be . ss 
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7. LEUCOIUM, SNOWFLAKE. . (Ancient Greek name means White 
Violet.) In gardens from Europe; much like Snowdrops on a larger scale, 
flowering later, the scape more leafy at base, and leaves bright green. 

L. vérnum, Sprine §. Scape about 1° high, mostly 1-flowered, in spring ; 
pod pear-shaped and 6-sided. 

L. estivum, Summer S. Scape 2° high, bearing 3-7 rather broader 
flowers in late spring or early summer ; pod rounder. 

8. ALSTRG:MERIA. (Named by Linneus for his friend Baron Alstre- 
mer.) Plants of the conservatory, from W. South America, of mixed species. 

A. Pelegrina, Lity or Tue Incas, from Peru. Flowers few or solitary 
at the end of the branches, open, rose-colored or whitish, blotched with pink 
and spotted with purple, with some yellow on the inner divisions. 
A. psittacina. Flowers umbelled, funnel-form in shape, the spatulate 

- divisions more erect and close, red, tipped with green and brown-spotted. 
A. versicolor. Flowers few, terminating the drooping or spreading 

branches, yellow spotted with purple. 

9. POLIANTHES, TUBEROSE. (Name from Greek words for city and 
flower ; therefore not Polyanthes. And the popular name relates to the tuber- 
ous rootstock, therefore not T'ube-Rose.) 
P. tuberdsa, the only species cultivated, probably originally from Mexico ; 

the tall stem with long several-ranked leaves at base and shorter and sparser 
ones towards the many-flowered spike (produced in antumn when planted out) ; 
ire Pome very fragrant, white, or slightly tinged with rose, the choicer sorts 
ull-double. 

10. AGAVE, AMERICAN ALOE. (Name from Greek word for wonderful.) 
Plants flower only after some years, and die after maturing the fruit. 

A. Virginiea, of sterile soil from Virginia to Ill. and S. ; has lance-oblong 
denticulate and spiny-tipped leaves 6’—12/ long, and scape bearing a loose 
simple spike of small flowers, 3°-6° high. 

A. Americana, of Mexico, is the common Cenrury Piant or AMERICAN 
ALOE ; with very thick 's iny-toothed and spine-pointed leaves, 2°-4° long, 
pale green, or a variety yellowish-striped, the scape when developed from old 
plants (said to flower only after 100 years in cool climates) tree-like, bearing an 
ample panicle. 

121, IRIDACEZ, IRIS FAMILY. 
Distinguished by the equitant erect leaves (Lessons, p. 69, fig. , 

186, 187), of course 2-ranked, and the 3 stamens with anthers facing 
outwards. Flowers showy, colored, mostly from a spathe of two or 
more leaves or bracts; the tube of the perianth coherent with the 
3-celled ovary and often prolonged beyond it, its divisions 6 in two 
sets (answering to sepals and petals), each convolute in the bud. 
Style 1, or rarely 3-cleft: stigmas 3, opposite the 3 stamens and the 
outer divisions of the perianth. Fruit a 3-celled and many-seeded 
pod. Stems or herbage rising from a rootstock, tuber, or solid bulb 

(corm, Lessons, p. 46, fig. 105, 106) ; these are acrid, sometimes very 
much so. All are perennial herbs. 

§ 1. Perianth of 3 outer recurving, and 3 inner commonly smaller erect or incurving 
divisions : stigmas or more properly lobes of the style petal-like. 

1. IRIS. Flowers with tube either slightly or much prolonged beyond the ovary, 
in the latter case coherent also with the style. Stamens under the overarch- 
ing branches of the style: anthers linear or obiong, fixed by the base. .The 
real stigma is a shelf ur short lip on the lower face of the petal-like branch 
of the style, only its inner surface stigmatic. Pod 3-6-angled. . 
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§ 2. Perianth parted almost to the base into 6 nearly equal widely spreading divisions: 
stamens separate or nearly so: style 8 - 6-lobed. 

2 PARDANTHUS. Foliage and aspect of an Iris with leafy branching stem, 
from a rootstock. Divisions of the flower oblong with a narrow base. Fila- 
ments slender, much longer than the anthers. Style long, club-shaped, its 
simple branches tipped with a broad and blunt stigma. Pod pear-shaped; 
the valves falling away expose the centre covered with black berry-like 
seeds. 

8. NEMASTYLIS. Stem simple or sparingly branching above, from a solid bulb 
like that of a Crocus. Divisions of the flower obovate. Filaments awl. 
shaped, much shorter than-the linear anthers. Style short, its 8 lobes parted 
each into two, bearing long and thread-like diverging stigmas. Pod truncate. 
Seeds dry, angular. 

§ 38. Perianth deeply cleft or parted into 6 widely spreading divisions: st mon- 
adelphous to the top: style long: stigmas @ or 6, thread-like : flowers opening 
in sunshine and but once for a few hours. 

4. SISYRINCHIUM. Root mostly fibrous: leaves grass-like. Divisions of the 
wheel-shaped flower all alike. Stigmas 3, simple. 

5. TIGRIDIA. From a solid bulb with ‘some hard ‘brittle coating.’ Leaves lance- 
olate, large, very much plaited. Three outer divisions of the perianth very 
large and with a concave base; the other 8 very much smaller and fiddle- 
shaped. Stigmas 3, each 2-cleft. 

§ 4. Perianth tubular at base, the 6 divisions all more or less spreading : stamens sepa- 
rate: style long: stigmas 3, more or less dilated: flowers lasting for several 
days. Plants from solid bulbs or corms. (Lessons, p. 46, fig. 105, 106.) 

6. GLADIOLUS. Flowers numerous in a spike, on a rather tall leafy stem 
remaining open, irregular, the short-funnel-shaped tube being somewhat 
curved, and the divisions more or less unequal, the flower commonly oblique 
or as if somewhat 2-lipped. Stamens (inserted on the tube,) and style as- 
cending. Leaves sword-shaped, strongly nerved. 

7. CROCUS. Flowers and narrow linear Ee rising from the bulb, the ovary 
and pod seldom raised above ground: perianth with a long and slender tube; 
its oval or roundish divisions alike, or the 8 inner rather smaller, concave, 
fully spreading only in sunshine. Leaves with revolute margins. 

There are besides many tender plants of the family in choice collections, the 
greater part confined to the conservatories, — mostly belonging to 

fxia maculata, of Cape of Good Hope, and others, once of that genus, 
now called SparAxis, WarsoniA, &c.; also to MonTsrET1 or Tritonia; &c. 

Schizéstylis coccinea, from South Africa, lately introduced: not very 
tender, with long and keeled linear leaves, and stems 3° high, bearing a spike: 
of bright crimson-red flowers 2! across, the ovate acute lobes all alike and widely 
spreading from a narrow tube; the slender style deeply cleft (whence the name) 
into 3 thread-like branches. ~ : 

Morsa iridoides, of the Cape; very like an Iris, as the specific name 
denotes; but the 6 divisions of the perianth all nearly alike and widely spread- 
ing, white with a yellow spot on the 3 outer ones. 

1. IRIS, FLOWER-DE-LUCE, BLUE FLAG. (Greek and Latin my- 

thological name, and name of the rainbow.) Fl. spring and early summer. 

§ 1. Wild species of the country, all with creeping rootstocks. 

* Dwarf, with simple very short_stems (or only leafy tufts), 1 - 3-flowered in early 
a pane cr g and br K ig sli ee rootstocks, here and there tuber- 

ous-thickened : flowers violet-blue, with a long slender tube, and no beard. 

I. vérna, Sterner Dwarr-In1s. Wooded hillsides, from Virginia and 

Kentucky S.; with linear grassy leaves, tube of flower about the length of its 

almost equal divisions, which are on slender orange-yellow claws, the outer ones 

crestless. > ; _ ar : 

T. cristata, Crestep D. Along the Alleghanies, &., sometimes cult. ; 

with lanceolate leaves, or the upper ovate-lanceolate, tube of flower, (2! long) 

much longer than the scarcely stalked: divisions, the outer ones crested > pod 

sharply triangular. 
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« « Taller: the several-flowered often branching stems 1°-38° high: tube of the 
flower short: the outer divisions naked, beardless, and all but one crestless; 
the inner very much smaller: fl. late spring and early summer, tn swamps. 

I. Virginica, Suteyper Brus Frac. Slender; with very narrow linear 
leaves, and blue flowers with some white (barely 2! long), on slender peduncles, 
with hardly any tube beyond the 3-angled ovary. 

I. versicolor, Lancer Buvs-Frac. Stout ; stem angled on one side; 
leaves sword-shaped, 4’ wide; flowers light blue variegated with some yellow, 
white, and purple, hardly 3’ long, the inflated tube shorter than the obtusely 
3-angled ovary; pod oblong, 3-angled. 

I. hexagona. Only S. near the coast; with simple stem, narrowish long 
leaves, and deep blue variegated flowers 4’ long, the outer divisions crested, the 
tube longer than the 6-angled ovary. 

I. ctiprea. Only S. and W.; with copperish-yellow flowers 2! long, the 
tube about the length of the 6-angled ovary. 

I. tripétala. Only S. in pine-barren swamps; with rather short sword- 
shaped glaucous leaves, and few blue flowers (2’-3! long), varieyated with 
yellow and purple, the inner divisions very short and wedge-shaped, the 
tube shorter than the 3-angled ovary. 

§ 2. Garden species from the Old World, cult. for ornament. 
% A dense beard along the lower purt of the 3 outer divisions of the flower: the 

: stamens in all spring from thickened rootstocks. 

+ Dwarf: flowering in early spring. 
I. phmila, Dwarr Garpen Iris. Stem very short; the violet and pur- 

ple flower close to the ground, with slender tube and obovate divisions, hardly 
exceeding the short sword-shaped leaves. 

+ + Taller and larger, several-flowered, in early summer. 
I. Germanica, Common Frower-pe-Lucr of the gardens, with very 

large scentless flowers, the deep violet pendent outer divisions 3! long, the obo- 
vate inner ones nearly as large, lighter and bluer. 

I. sambticina, Evper-scentep F., is taller, 3° or 4° high, and longer- 
leaved ; the flowers about half as large as in the preceding, the outer divisions 
less reflexed, violet, but whitish and yellowish toward the base, painted with 
deeper-colored lines or veins; a divisions pale grayish or brownish blue; 

- spathe broadly scarious-margined. 
I. squalens, very like preceding, with longer dull violet outer divisions to 

the flower whitish and striped at base, and purplish-buff-colored inner divisions. 
I. variegata, has much smaller flowers, with spatulate-obovate divisions 

2! long, white with pale yellow, the outer divisions veined with dark-purple and 
purplish-tinged in the middle, é 

I. Florentina, Frorence or Sweet F. Less tall than the Common F., 
with broader leaves, and white faintly sweet-scented flowers, bluish veined, the 
obovate outer divisions 24/-3' long, with yellow beard. Its violet-scented root- 
stock yields orris-root. 

x * No beard nor crest to the flower : all but the last with rootstocks. 

I. Pseudacorus, Yettow Irs, of wet marshes in Europe, with very long 
linear leaves and bright yellow flowers, sparingly cultivated. 

I. graminea, Grass-Leavep I., has narrow linear root-leaves 2°-3° 
long and often surpassing the 1-—3-flowered stem; flower purple-blue, with 
narrow divisions. 

I. Pérsica, Persian In1s. A choice house-plant, dwarf, nearly stemless 
from a kind of bulb-like tuber, from which the flower rises on a long tube, 

“earlier than the leaves, delicately fragrant, bluish, with a deep-purple spot at 
the tip of the outer divisions, the inner divisions very small and spreading. 

2. PARDANTHUS, BLACKBERRY LILY. (Name from the Greek, 
means pard-flower, alluding to the spotted perianth,) FI. late summer. 

Pardaénthus Chinénsis, from China, cult. in country gardens and 
escaping into roadsides: 3°-4° high, more branching than an Iris; the di- 
visions of the orange-colored flower (1/ long) mottled above with crimson spots, 
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the fruit, when the valves fall and expose the berry-like seeds, imitating a black- 
berry, whence the common name. 

8. NEMASTYLIS. (Name from the Greek, means thread-like style, ap- 
plicable here to the stigmas.) Fl. spring and summer. 
N. colestina. Pine barrens S.: 1°-2° high, with handsome but fuga- 

ie rene blue flowers ; the leaves mainly from the small bulb, linear and 
plaited. 

4, SISYRINCHIUM, BLUE-EYED GRASS. (Namein Greek means 
hog’s snout, the application not apparent.) FJ. all summer. 
S. Bermudiana. In all moist meadows; the slender 2-winged stems 

6’-12’ high, in tufts, longer than the root-leaves, almost naked; the small 
fiowers in an umbel from a 2-leaved spathe, their obovate divisions bristle-tipped 
from a notch, pale blue, sometimes purplish, in a Western variety white. 

5. TIGRIDIA, TIGER-FLOWER (as the name denotes). Fl. summer. 
T. pavonia, from Mexico, the principal species, with several varieties, 

planted out for summer flowering, sends up a stem 2° high, bearing in succession 
a few very large showy flowers 5’ or 6’ across, yellow or orange-red, the dark 
centre gaudily spotted with crimson or purple. 

6. GLADIOLUS, CORN-FLAG. (Name a diminutive of the Latin 
word for sword, from the leaves.)' Several choice tender species in conserva- 
tories; while the hardy ones and those which bear planting out, which make 
our gardens gay in late summer and autumn, are from the following: 
.G. communis, of Europe, is the old-fashioned hardy species, with rather 

few rose-red (rarely white) flowers; the filaments longer than the anthers. 
G. Byzantinus, of the Levant, is larger in all its parts, with more flowers 

in the spike, and more showy ; filaments shorter than. the linear anthers. 
G. blandus, of the Cape of Good Hope, is the parent of many of the 

tender white or pale rose-colored varieties. 
G. cardinalis, of the Cape, also tender, has large scarlet-red flowers, 

often white along the centre of its 3 lower divisions. : : 
. G. psittacinus, of the Cape, is a tall and robust species, its numerous 
large lowers with very broad divisions, dull yellow, mixed or bordered with 
scarlet. This is the parent of G. GANDAVENSIS, now universally cultivated, 
and from which so many fine sub-varieties have been produced, with scarlet, red 
and yellow, orange, and other colors. 

7. CROCUS. (The Greek name of Saffron.) Cult. from the Old World. 
C. vérnus, Serine Crocus; with violet, purple, white or mixed colored 

flowers, the broad divisions rarely expanded, and short dilated stigmas with 
jagged margins. “ . 
G. luteus and C. Susianus, Yettow Crocus, with yellow or orange 

flowers, and opening wider, are mere varieties of the first. : 
C. sativus, Fatt Crocus, with violet purple and fragrant flowers, in 

autumn, is rarely seen here. Its long and narrow orange-red stigmas are 
saffron. 

122. DIOSCOREACE, YAM FAMILY. 
Twining plants, from tubers or thick rootstocks or roots, having 

ribbed and netted-veined petioled leaves more or less imitating those 
of Exogens, and small greenish or whitish dicecious flowers, with 
the tube of the perianth in the fertile ones adhering to the 3-celled 
ovary; its 6 divisions regular and parted to near the base or to the 
ovary. Styles 3, distinct or nearly so. Ovules and seeds 1 or 2 in 
each cell. 
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Tamus elephantipes, or TEsTUDINARIA ELAPHANTIPES, of the Cape 
of Good Hope, is a curiosity in conservatories; the globular or hemispherical 
trunk, resting on the ground, covered with very thick bark soon cracked into 
separate portions, and resembling the back of a tortoise; out of it spring every 
year slender twining stems, bearing rounded heart-shaped or kidney-shaped leaves. 

1. DIOSCORBA, YAM. (Named for Dioscorides.) Flowers in axillary 
panicles or racemes: stamens 6 in the sterile ones, separate. Fertile ones 
predocig a 3-celled 3-winged pod, when ripe splitting through the wings, 

l. summer. 2 

D. villésa, Witp Yam: sends up from a knotty rootstock its slender 
stems, bearing heart-shaped pointed leaves, either alternate, opposite, or some 
in fours, 9-11-ribbed and with prominent cross-veinlets. In thickets, com- 
moner §.: slightly downy, or usually almost smooth, so that the specific name 
is not a good one. ; 

D. Batatas (or D. Jarénica of some), Cainese Yam: cult. from China 
and Japan, for ornament, or for its very deep and long farinaceous roots, — 
a substitute for potatoes, if one could only dig them; with very smooth heart- 
shaped partly halberd-shaped opposite leaves, and produces bulblets in the axils. 
D. sativa, True Yam, with great thick roots, is only of hot climates. 

123. SMILACEA#, SMILAX FAMILY. 
Chiefly woody-stemmed plants, a few herbaceous, climbing or 

supported by a pair of tendrils on the sides of the petiole, having 
ribbed and netted-veined leaves and small dicecious flowers, as in the 
foregoing ; but the ovary is free from the perianth, bears mostly 3 
long and diverging sessile stigmas, and in fruit is a berry; the an- 
thers are only 1-celled, opening by one longitudinal slit (the division 
of the cell, if any, corresponding with the slit). Consists of the genus 

1. SMILAX, GREENBRIER, CATBRIER, or CHINA-BRIER. (An- 
cient Greek name.) All wild species, in thickets and low grounds; flowers 
small, greenish, in clusters on axillary peduncles, in summer, or several of 
the Southern prickly ones in spring. 

§ 1. Stems woody, often prickly: ovules and seeds only one in each cell. 
* Smooth, and the leaves often glossy, 5-9-ribbed: stigmas and cells of ovary 3. 

+ Berries red: peduncles short: leaves 5-ribbed: prickles hardly any. 

S. lanceolata, from Virginia S.: climbs high; leaves evergreen, lance- 
ovate or lanceolate, acute at both ends; rootstock tuberous. 

S. Walteri, from New Jersey S.: 6° high; leaves deciduous, ovate or 
lance-oval, roundish or slightly heart-shaped ; peduncles flat; rootstock creeping. 

+ Berries black, oe unth a bloom: leaves mostly roundish or somewhat heart- 
shaped at base: peduncles almost always flat. 

S. rotundifolia, Common Grerensrier. Yellowish-green, often high- 
climbing; branchlets more or less square, armed with scattered prickles; leaves 
ovate or round-ovate, thickish, green both sides, 2/~3/ long; peduncles few- 
flowered, not longer than the petioles. 

S. glatca. Mostly S. of New York: like the preceding, but Jess prickly, 
the ovate leaves glaucous beneath and seldom at all heart-shaped, smooth-edged, 
and peduncles longer than petiole. 

S. tamnoides. New Nersoy to Ill. and S.: differs from preceding in the 
leaves varying from round-heart-shaped to fiddle-shaped and halberd-shaped, 
green both sides, pointed, and the edges often sparsely bristly. 

8. Pseudo-China, Curna-Brier ; from New Jersey and Kentucky S.: 
rootstock tuberous ; prickles none or rare; leaves ovate and heart-shaped, green 
both sides, often contracted in the middle, and rough-ciliate, 3/~5/ long; flat 
peduncles 2/—3! long. 
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8. hispida. Only from Penn. N.: rootstock long: i imbi ; n. N.: g; stem high-climbing, 
oe on hie lohe aud dark bristly prickles; leaves ovate and jest diane 
gz sides, thin, 4'-5/ long; flat peduncles 1}/-2- long ; 
than in the Common Greenbrier. as poe i Semen Tee 

* « Downy or smooth: stigma, cell of the ovary, and seed only one ! 

S.ptmila. Sandy soil S. : rising only 1°-3° high, not prickly, soft-downy, 
with ovate or oblong and heart-shaped 5-ribbed evergreen leaves, when old 
eco above; peduncles twice as long as petioles, densely-flowered ; berries 
whitis 
S. laurifotia, From pine-barrens of New Jersey S.: very smooth, high- 

climbing, stem with some prickles; leaves thick, evergreen, glossy, varymg 
from ovate to lanceolate, 3-nerved; peduncles not exceeding the petiole and 
pedicels; berries black. ; 

§ 2, Stems herbaceous, never prickly, smooth: leaves long petioled, thin: ovules 
and seeds usually a pair in each cell: berries blue-black with a bloom. 

S. herbacea, Carrion Fiower (the scent of the blossoms justifies the 
name): common in moist ground ; erect and recurving, often without tendrils, 
or low-climbing, very variable in size, generally smooth ; leaves ovate-oblong 
or roundish and mostly heart-shaped, 7-9-nerved ; peduncles sometimes short, 
gore 3/—4! or even 6/—8! long, even much surpassing the leaves, 20 —40- 
lowered. A fede lie 2 
S. tamnifolia. Pine barrens from New Jersey S.: differs in its heart- 

shaped and some halberd-shaped only 5-nerved leaves ;_ peduncles rather longer 
than the petioles, and berry fewer-seeded. 

124, LILIACEZ#, LILY FAMILY. 
Large family, known as a whole by its regular symmetrical flow- 

ers, with perianth of 6 (in one instance of 4) parts, as many stamens 
with 2-celled anthers, and a free 3-celled (rarely 2-celled) ovary. 
Perianth either partly or wholly colored, or greenish, but not glu- 
maceous. Flowers not from a spathe, except in Allium, &c. 
Chiefly herbs, with entire leaves; all perennials. The great groups 
comprised are the following. 

J. TRILLIUM FAMILY;; with netted-veined leaves all in one 
or two whorls on an otherwise naked stem, which rises from a fleshy 
rootstock: styles or sessile stigmas 3, separate down to the ovary. 
Fruit a berry. 

1. TRILLIUM. Perianth of 3 green persistent sepals, and 3 colored petals; the 
latter at length withering away after flowering, but not deciduous. Anthers 
linear, adnate, on short filaments, iooking inwards. Awl-shaped styles or stig- 
mas persistent. Ovary 3-6-angled. Berry purple or red, ovate, tatigeeeedell 

2. MEDEOLA. Perianth of 6 oblong and distinct nearly similar pieces, recurved, 
deciduous. Anthers oblong, shorter than the slender filaments. Stigmas or 
styles long and diverging or recurved on the globular ovary, deciduous. 
Berry dark-purple, few-seeded. ; 

II. MELANTHIUM FAMILY; with alternate and parallel- 

veined leaves ; stem simple, at least up to the panicles ; and flowers 

often polygamous, sometimes dicecious; styles or sessile stigmas 3, 

separate down to the ovary. Fruit a pod. Anthers almost always 

turned outwards. Perianth withering or persisting, not deciduons, 

the 6 parts generally alike. Mostly acrid or poisonous plants, some 

used in medicine. 
22 
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§ 1. Semless: the large flower with along tube rising directly from a thin-eoated 
; _ solid bulb or corm: anthers 2-celled. 

8. COLCHICUM. Perianth resembling that of a Crocus. Stamens borne on the 
throat of the long-tubular perianth. Styles very Jong. Petty FF 

§ 2. Perianth without any tube, of 6 distinct or almost separate divistons. 

« Anthers 2-celled, short: flowers in a simple raceme or spike: pod loculicidal. 

4. CHAMELIRIUM. Flowers dicecious or mostly so. Perianth of 6 small and 
a white pieces. Pod ovoid-oblong, many-seeded. Spike or raceme 
slender. 

5. HELONIAS. Flowers perfect, in a short dense raceme, lilac-purple, turning 
green in fruit; the divisions spatulate-oblong, spreading. Filaments slender: 
anthers blue. Pod 8-lobed; cells many-seeded. 

6. XEROPHYLLUM. Flowers perfect, in a compact raceme, white; the divisions 
oval, sessile, widely spreading, naked. Filaments awl-shaped. Pod globular, 
8-lobed, with 2 wiugless seeds in each cell. 

« % Anthers kidney-shaped or round heart-shaped, the two cells confluent into one, 
shicld-shaped after opening : aes awl-shaped : pod 3-horned, septicidal: seeds 
commonly flat or thin-margined. 

7. AMIANTHIUM. Flowers perfect, mostly in a simpleraceme. Perianth white, 
the oval or obovate spreading divisions without claws or spots. Filaments 
Jong and slender. Seeds wingless, 1-4 in each cell. Leaves chiefly from the 
bulbous base of the scape-like stem, linear, keeled, grass-like. 

8. STENANTHIUM. Flowers polygamous, in panicled racemes on a Jeafy stem. 
Perianth white, with spreading and not.spotted lanceolate divisions tapering 
to a narrow point from a broader base, which coheres with the base of the 
palate Stamens very short. Seeds several, wingless. Leaves linear, keeled, 

ass-like. 
9. VERATRUM. Flowers polygamous, in panicled racemes. Perianth greenish 

or brownish, its abovite-blon divisions narrowed at base, free from the 
ovary, not spotted. Filaments short. Seeds rather numerous, wing-margined. 
Leaves broad, many-neryed. Base of the leafy stem more or less bulb-like, 

. producing many Jong white roots. 
10. MELANTHIUM. Flowers polygamous, in racemes forming an open pyramidal 

anicle. Perianth cream-colored, turning green or brownish with age, per- 
ectly free from the ovary, its heart-shaped or oblong and partly halberd- 
shaped widely spreading divisions raised on a claw and marked with a pair 
of darker spots or glands. Filaments short, adhering to the claws of the 
erianth, persistent. Seeds several in each cell, broadly winged. Leaves 

Lencenlats or linear, mostly grass-like. Stem roughish-downy above, its 
base more or less bulbous. : 

11. ZYGADENUS. Flowers pefect or polygamous, in a terminal panicle. Peri- 
anth greenish white, its oblong or ovate widely spreading divisions spotted’ 
with a pair of roundish glands or colored spots near the sessile or almost 
sessile base. Stamens free from and about the length of the perianth. Leaves 

. linear, grass-like; stem and whole plant smooth. 

III. BELLWORT FAMILY; with alternate and broad not 
grass-like parallel-veined leaves: stem from a rootstock or from 
fibrous roots, branching and leafy: style one at the base, but 3-cleft 
or 3-parted. Fruit a pod, few-seeded. Anthers turned rather 
outwards than inwards. Perianth of 6 almost similar and wholly 
reparate pieces, deciduous. Not acrid nor poisonous. Plants inter- 
mediate between the preceding groups and the next. 

12. UVULARIA. Flowers solitary or sometimes in pairs at the end or in the forks 
of the forking stem, drooping, yellowish; the perianth rather bell-shaped 
and lily-like, its divisions spatulate-lanceolate, with a honey-bearing groove 
or pit at the erect narrowed base. Stamens short, one at the base of each 
division: anthers linear, much longer than the filaments. Pod triangular or 
8-lobed, loculicidal from the top. Reeds thick and roundish. 
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Iv. ASPARAGUS FAMILY; with parallel-veined mostly 
alternate leaves, branching or simple stems from a rootstock, at 
least there is no bulb, a single style (if cleft or lobed at all only at 
the summit), and fruit a few several-seeded berry. Pedicels very 
often “with. a joint in the middle or under the flower. Flower 
almost always small, and white or greenish, chiefly perfect. 

§ 1. Herbs with ordinary broad leaves. 

* Flowers bell-shaped, of 6 separate and similar deciduous divisions: stamens on the 
receptacle or nearly so: anthers turned outwards. 

18. CLINTONIA. Flowers erect, few or several in an umbel ona naked scape, 
the base of which is sheathed by the stalks of a few large oval or oblong an 
ciliate root-leaves. Filaments long and slender; anthers linear or oblong; 
Ne long. Ovary 2-3-celled, becoming a blue berry. Rootstocks creeping, 
like those of Lily-of-the-Valley, which the leaves also resemble. 

14. PROSARTES. Flowers single or few, hanging at the end of the leafy spreadin 
branches on slender simple stalks, yellowish. Divisions of the heranth 
lanceolate or linear. Filaments much longer than the linear-oblong blunt 
anthers. Ovary with a pair of hanging ovules in each of the 3 cells, becom- 
ing an ovoid or,oblong and pointed red berry. Rootstock short, not creep- 
ing: herbage downy. 

15. STREPTOPUS. Flowers single or rarely in pairs along the leafy and forking 
stem, just out of the axils of the ovate clasping leaves: the slender peduncle 
usually bent in the middle. Divisions of the perianth lanceolate, acute, the 
three inner ones keeled. Anthers arrow-shaped, on short and flattish fila- 
ments. Ovary 8-celled, making a red many-seeded berry. 

« * Flowers with perianth of one piece, but often deeply parted, the stamens on its 
base or tube: anthers turned inwards: stems not branched. 

16. CONVALLARIA. Flowers nodding in a one-sided raceme, on an angled scape 
which rises, with the about two oblong leaves, from a running rootstock. 
Perianth short bell-shaped, with 6 recurving lobes. Stamens included. 
Style stout. Ovary with several ovules, becoming a few-seeded red berry. 

17. SMILACINA. Flowers in a raceme or cluster of racemes terminating a leaf- 
bearing stem, small, white. Perianth 6-parted, in one 4-parted. Filaments 
slender: anthers short. Ovary 2-38-celled, making a 1-2-seeded berry. Root- 
stocks mostly creeping. ; 

18. POLYGONATUM. Flowers nodding in the axils of the leaves slong a leafy” 
and recurving simple’ stem, which rises from a long and thickened rootstock. 
Perianth greenish, cylindrical, 6-lobed or 6-toothed, bearing the 6 included 
stamens at or above the middle of the tube. Style slender. Ovary 3-celled 
with few ovules in each cell, in fruit becoming a globular black or blue few- 
seeded berry. 

§ 2. Plants with small scales in place of leaves, from the axils of which are produced 

false-leaves, 2. ¢. bodies which by their position are seen to be of the ar 

branches, but which imitate ane act as leaves. Perianth greenish or whitish, 

6-parted, the stamens borne on its base. Berry 8-celled, the cells 2-seeded. 

19. ASPARAGUS. Flowers greenish-yellow, bell-shaped, scattered along the much 

divided branches. Styles short: stigma 8-lobed. The so-called leaves very 

narrow. ; : 

20. MYRSIPHYLLUM. Flowers 2 or 8 in the axils, greenish-white; the linear- 

oblong divisions of the perianth recurved. Stamens almost as long as the 

gemaath. Style slender: stigma entire. The so-called leaves lance-ovate. 
tems twining. 

V. LILY FAMILY proper (including Asphodel Family) : dis- 

tinguished by the single undivided style (or rarely a sessile stigma), 

and fruit a loculicidal pod. Perianth with all 6 parts generally 

corolla-like, and in all the following nearly similar. Leaves par- 

allel-veined or ribbed, sometimes with netted-veins also. Stem or 

scape mostly simple.. 
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§ 1. From a coated or sometimes scaly bulb. 
* Stem leafy, especially above, the leaves often whorled or crowded: divisions of the 

perianth with a honey-bearing furrow or spot ut or near the base: style long: 
stigmas or lobes 8: pod packed with 2 rows of depressed and flat soft-coated 
seeds in each cell. Flowers large, often several. . 

21. LILIUM. Flower bell-shaped or funnel-form with the separate or partly united 
divisions spreading or recurved above: the honey-bearing-froove beginning 
at their base. Anthers linear, at first erect, at length versatile. Pod oblong. 
Bulb mostly scaly (Lessons, p. 47, fig. 107 - 109.) 

22, FRITILLARIA. ivisions of the bell-shaped flower distinct, not at all re- 
curving; the honey-bearing spot above their base. Bulb coated or scaly. 
Flowers always nodding, often spotted. 

# « Stem 2-leaved or few-leaved at or towards the base, naked above and ordinarily 
l-flowered at summit: the sia pieces of the bell-shaped perianth separate : sta- 
mens on the receptacle or nearly so: anthers erect: seeds many, pale. 

23. TULIPA. Stem 1-2-leaved above the ground, bearing an erect large flower. 
Divisions of the perianth broad, not recurved nor spreading. Ovary and pod 
eeneulat columnar: stigmas 3, sessile. Seeds nearly as in Eily: 

24. ERYTHRONIUM. Scape 2-leaved from the ground, bearing a nodding flower. 
Divisions of the perianth lanceolate, recurved or spreading above.. Ovary 
and pod obovate: seeds globular. Style long, more or Jess club-shaped. 

* * « Scape naked, bearing several or many flowers: seeds very few, globular or 
angled, mostly with a crustaceous or brittle black coat. 

+ Perianth 6-parted or 6-sepalled, either wheel-shaped or less widely spreading. 

25. ORNITHOGALUM. Flowers in a corymb, bracted, white, wheel-shaped. 
Style 3-sided: stigma 3-angled. 

26. ALLIUM. Flowers in a simple umbel, from a 1-2-leaved or scarious spathe. 
Style persistent, slender: stigma entire. 

27. SCILLA. Flowers in a simple raceme, mostly blue. Style slender. 

~ + Perianth merely 6-toothed or sie t, bearing the short included stamens on its 
tube: pod triangular. 

28. MUSCARI. Flowers in a raceme; the globular or urn-shaped narrow-mouthed 
erianth nearly 6-toothed. 

29. HY ACINTHUS. Flowers in a raceme; the short-funnel-shaped or bell-shaped 
perianth 6-cleft, the lobes spreading. 

§ 2. Scape and leaves from a tuberous rootstock or fibrous-rooted crown: no bulb. 

« Stamens and styles long and slender, declined: stigma nearly simple: flowers large. 

80. AGAPANTHUS. Flowers in a 2-bracted umbel, blue. Perianth tubular at 
base, with 6 widely spreading divisions nearly epee Pod triangular, 
many seeded. Seeds flat, brownish, winged above. Leaves linear, flat. 

31. FUNKIA. Flowers in a raceme, blue or white. Perianth funnel-form, 6-cleft, 
the lobes hardly spreading, somewhat irregular. Pod oblong, prismatic, 
many-seeded. Seeds flat, Black, with a soft and thin coat, winged at the 
apex. Leaves ovate or heart-shaped, netted-veiny between the ribs, and on 
long petioles. : 

2. HEMBROCALLIS. Flowers few on a somewhat branching scape, yellow, 
lasting but a day. Perianth funnel-form, with short narrow tube closely in- 
vesting the ovary; the nearly similar divisions more or less spreading. Pod 
thick, ‘at first fleshy. Seeds few in each cell, roundish, with a hard and brit- 
tle black coat. Leaves linear, grassy, keeled. 

% «* Stamens and style straight, protruding from the tubular perianth. 
88. TRITOMA. Flowers very -mhny, nodding in a dense raceme or spike on a 

bracted scape. Perianth tubular, regular, red or yellow, 6-toothed. Fila- 
ments of two lengths. Pod many-seeded. Leaves narrow-linear, long and 
grassy, keeled, crowded at the root. 

§ 8. Stem a woody trunk, either short or tree-like, bearing a crowd of rigid and 
pungent-pointed sword-shaped persistent leaves: no bulb. 

82. YUCCA. Flowers in an ample terminal compound panicle, large, often polyga- 
mous, white or whitish. Perianth of 6 separate oval or oblong acute divis- 
ions, not deciduous, the 3 inner broader, longer than the stamens. Stigmas 
8, sessile. Pod oblong, many-seeded; the depressed seeds as in Lily. 
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Among the various cultivated plants of the choicer collections, the following 
ace not rarely met with. 

« Not bulbous. 

Phormium ténax, New Zzaranp Frax. Nearly hardy N., but does 
not flower ; the very firm finely nerved linear evergreen leaves tufted ou matted 
tootstocks, strongly keeled, conduplicate below, nearly flat above, yielding a 
very strong fibre for cordage. 

Draciena and Cordyline, Dracon-Trzes, two or three species, orna- 
ments of choice conservatories, cult. for their foliage. 

Aloe angulata, A. variegata, and other Atozs, with very thick and 
fleshy 2-ranked leaves crowded or imbricated at the ground, sending up a slen 
der scape, bearing a spike or raceme of tubular flowers; in conservatories. 

x» * From coated bulbs, sending up leaves and scapes. 

Lachenalia tricolor; tender bulb from Cape of Good Hope; with 
lanceolate soft leaves blotched with purple, and a raceme of small, rather sin- 
gular than handsome, greenish-purple and yellow flowers, its erect divisions 
connivent, the three interior longer. 

Calochértus, Cyclobdthra, Broditea, and Triteléia, handsome 
flowered bulbs, chiefly from California and Oregon, hardly any quite hardy N. 

1. TRILLIUM, THREE-LEAVED NIGHTSHADE, WAKE ROBIN, 
BIRTHROOT. (Name from Latin ¢riliz, triple, the parts throughout being 
in threes.) Low stem from a short tuber-like rootstock (Lessons, p. 44, fig. 160), 
bearing a whorl of three green conspicuously netted-veined ovate or rhom- 
boidal leaves, and a terminal flower, in spring. All grow in rich or moist 
woods, or the last in bogs. 

§ 1. Flower sessile: petals and sepals narrow, the former spatulate, dull purple. 

T. séssile. From Penn. W. & S.: leaves sessile, often blotched ; petals 
sessile, rather erect, turning greenish, long persisting. 

T. recurvatum. Only W.: differs in having the leaves narrowed at 
base into a petiole, sepals reflexed, and pointed petals with a narrowed base. 

§ 2. Flower raised on a peduncle: petals withering away soon after flowering. 
% Peduncle erect or inclined: leaves rhombic-ovate, sessile by a wedge-shaped base, 

abruptly taper-pointed : petals flat. 

T. grandiflorum, Great-riowrrep Wurtz T. From Vermont to 
Penn. and W.., flowering rather late: handsome, the obovate petals 2/ — 24 long, 
much larger than the pe ea gradually recurving from an erect base, pure white, 
in age becoming rose-colored. 
T eréctum, Purrze T. or Brrrnroor. Chiefly N.: not so large as the 

preceding; the dark dull purple petals ovate, widely spreading, little longer 
than the sepals, 1/-1}/ long. 

Var. Album, from New York W.: has greenish white, rarely yellowish 
etals. 

: Var. declinatum, from Ohio N. W., has peduncle fully half the length of 
the leaves and horizontal, or in fruit even reflexed ; petals white or pinkish. 

% * Peduncle recurved from the first under the aha gic pee almost sessile leaves, 
not longer than the ovary and recurved white petals. 

T. eérnuum, Noppine T. Commonest E.: leaves rhombic-ovate; petals 
oblong, ovate, acute, 4'- 4’ long; styles separate. ; 

T. stylosum. Upper country S.: leaves oblong, tapering to both ends; 
petals oblong, tinged with rose-color, much longer and broader than the sepals, 
styles united at base. 

x * * Peduncle nearly erect ; leaves rounded at the base and short-petioled, 

T. nivale, Dwarr Wuire T. From Ohio N. W.: very early-flowering, 

2'~4! high; leaves oval or ovate, obtuse; petals oblong, obtuse, pure white, 

1’ long; styles slender. 



342 LILY FAMILY. 

_ T. erythrocérpum, Parytep T. Low woods or bogs N. : leaves ovate, 
taper-pointed ; petals lance-ovate, pointed, wavy, white with pink stripes at the 
base; berry bright red. re : ot 

2. MEDEOLA, INDIAN: CUCUMBER-ROOT. (from the taste of _the 
tuberous white and horizontal rootstock; the Latin name from Medea, the 
sorceress). Fl. early summer. 

M. Virginica, the only species: in woods: simple stem 1°-3° high, cot- 
tony when young, bearing near the middle a whorl of 5-9 obovate-lanceolate 
thin and veiny but also parallel-ribbed leaves, and another of 3 (rarely 4 or 5) 
much smaller ovate ones at the top, around an umbel of a few small recurved: 
stalked flowers. 

3. COLCHICUM. (Named from the country, Colchis.) Flowers in au- 
tumn, sends up the lanceolate root-leaves the next spring. Sparingly cult. 
from Eu. for ornament. 

C. autumnale, Comson C., mostly with rose-purple or lilac flowers. 
C. variegatum, perhaps a variety, has shorter and wavy leaves, and peri- 

anth variegated with small purple squares, as if tessellated. 

4. CHAMMLIRIUM, DEVIL’S BIT. (Name in Greek means Ground 
Lily, of no obvious fitness.) Fl. summer. _ 

C. luteum, also called Brazine-Srar : low grounds, commoner W. & S.: 
rootstock short and abrupt, sending up a stem 1°-3° high, bearing flat lance- 
olate leaves at base, some shorter ones up the stem, and a wand-like spike or 
raceme of small bractless flowers, the sterile ones from the stamens appearing 
yellow. 

5. HELONIAS. (Name probably from the Greek for a swamp, in which 
the species grows.) Fl. spring. 

H. bullata. Rare and local plant, from New Jersey to E. Virginia, but 
sometimes cult. : very smooth, the tuberous stock producing a tuft of oblong or 
lance-spatulate evergreen leaves, from the centre of which rises in spring a leaf: 
less scape 1°- 2° high, bearing the rather handsome flowers. 

6. XEROPHYLLUM. (Name means, in Greek, arid-leaved, the narrow 
leaves being dry and rigid.) Fl. early summer. 

X. asphodelioides. Pine barrens, from New Jersey S.: a striking plant, 
with the aspect of an Asphodel; simple stout stem rising 2°-4° high from a 
thick or bulb-like base, densely beset at base with very long needle-shaped rigid 
recurving leaves, above with shorter ones, which at length are reduced to bristle- 
like bracts; the crowded white flowers showy. 

7, AMIANTHIUM, FLY-POISON. (Name, from the Greek, alludes 
to the flowers destitute of the spots or glands of Melanthium and Zygade 
nus.) Flowers summer, turning greenish or purplish with age. 

A. musczet6xicum, Broap-LEavep F. Open woods from New Jersey 
S. : with a rather large bulb at the base of the stem, bearing many broadly linear 
(}/-1/ wide) blunt leaves; raceme dense; flowers rather large; seeds few, red 
and fleshy. 

A. angustifolium. Pine barrens S.: stem hardly bulbous at base, 2! 
high ; leaves narrow, acute, pale ; seeds linear, not fleshy. 

8. STENANTHIUM. (Name from Greek means narrow flower.) Fl. 
summer. 
S. angustifolium. Low meadows and prairies, from Penn. S. & W.: 

2°-6° high, leafy, the leaves long and narrow ; flowers only 4’ long, in a pro- 
longed terminal and many shorter lateral racemes, making an ample light 
panicle. ; 

= 
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9. VERATRUM, FALSE HELLEBORE. (Old name, from Latin vere _ater, truly black.) “ Mostly pubescent stout herbs ; the roots yield the acrid 
poisonous verairin. .Flowerssummer. ~ | 

.V. viride, American Waite Heiresore, or Inptan Pons. Swamps, 
mostly N.: stout stem 2° 4° high, thickly-beset with the broadly oval or ovate 
strongly plaited sheath-clasping leaves ; panicle of spike-like racemes pyramidal ; 
flowers yellowish-green turning greener with age. 
V. parviflorum, along the Alleghanies, is slender, 2°~5° high, with scat- 

tered oval or lanceolate scarcely plaited leaves below, and a long and loose pan- 
icle of greenish small flowers turning dingy or brownish with age. 

10. MELANTHIUM. (Name, from the Greek, means black flower, the 
perianth turning darker, yet not black.) Fl. summer. 

M. Virginicum, Buncu-rtower. Moist grounds, from S. New York 
8. & W.: 3°-5° high; lowest leaves sometimes 1’ wide, the upper few and 
small; flowers rather large. 

ll. ZYGADENUS. (Name in Greek means yoked glands.) Fl. summer. 

4. glabérrimus. Pine barren bogs S. : 1°- 3° high, from a running root- 
stock ; leaves rather rigid, keeled, nerved, taper-pointed ; panicle many-flowered ; 
divisions of perianth }! long, a pair of round spots above the narrowed base. 

4. glaicus. Bogs along our N. borders: 1°-3° high, from a bulb; leaves 
flat, pale; flowers rather few; base of perianth coherent with that of the ovary, 
the divisions marked with an inversely heart-shaped spot. 

12. UVULARIA, BELLWORT. (Name from the Latin uwula, or palate ; 
the application obscure.) Stems 6/—2° high, naked below, leafy above: fl. 
spring. All in rich woods. : 

* Leaves oblong, the base clasping round the stem which seems to run through the 
blade just above its base (Lessons, p. 60, fig. 162): pod 3-lobed: rootstock 
very short and erect. aa 

U. grandiflora, the.common one from W. New England W.: with pale 
greenish-yellow flower 14 long and smooth or nearly so inside. 
~ U. perfoliata, common E. & S.: smaller, with sharper tips to the an- 
thers, and the parts of the barely yellowish perianth granular-roughened inside. 
U. flava, chiefly N. E., with bright yellow flower about 1! long, and nearly 

smooth inside. 
% * Leaves not surrounding the stem, merely sessile: rootstock creeping: pod 

sharply triangular. ; 

U. sessilifolia, common, especially N.: 6/—12! high, with pale lance-ob- 
long leaves, and whitish cream-colored flower 4’ long; pod stalked. 

13. CLINTONIA. (Named for DeWitt Clinton of New York.) Cold 
moist woods: flowers early summer. 

C. borealis. Only N. and along the mountains; flowers 2-7, greenish 
yellow, over }/ long; berry rather many-seeded. : 

C. umbellata. Along the Alleghanies ; flowers numerous, 4! long, white 
speckled with green or purplish dots ; seeds only 2 in each cell. 

14. PROSARTES. (Name from Greek word meaning hanging.) 

_ P.lanuginosa. Rich woods the whole length of the Alleghany region to 
Canada: branches widely spreading ; leaves ovate-oblong, pointed, rounded or 

slightly heart-shaped at the sessile base ; flowers }/ long, greenish ; style with 3 
stigmas: fl. late spring. 

15. STREPTOPUS, TWISTED-STALK (which the name denotes in 

Greek). In cold damp or, wet woods N.: flowers in late spring and early 

summer, small, barely 4' long. 
F 
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S. amplexifdlius. Stem stout, rough at base, 2°- 3° high ; leaves strong- 
ly clasping, smooth, glaucous beneath ; Hower whitish, on a long stalk with 
abrupt bend above the middle; anthers slender-pointed ; stigma truncate. 

8S. rdéseus. Stem 1°-2° high; leaves green, finely ciljgte, and with the 
few branches beset with more short and fine bristly hairs; flower rose-purple, 
on a less bent stalk; anthers 2-horned ; stigma 3-cleft. 

16. CONVALLARIA, LILY-OF-THE-VALLEY. (Name altered 
from the Latin Lilium convallium, of which the English name is a translation.) 
FI. late spring. i 

C. majalis, the only true species, cult. everywhere, from Europe, and wild 
on the higher Alleghanies ; its small sweet-scented white flowers familiar. 

17. SMILACINA, FALSE SOLOMON’S SEAL. (Name a diminutive 
of Smilax, which these plants do not resemble.) Wild in woods or low 
grounds: fl. late spring. 

§ 1. Perianth of only 4 reflexed sprending divisions: st. 4: ovary 2-celled. 

S. bifolia. In all moist woods N.: 3/-6! high; stem bearing 2 (sometimes 
3) heart-shaped leaves, and a short raceme of small flowers ; berries red. 

§ 2. Perianth of 6 divisions: stamens 6: ovary 3-celled, rarely 2-celled. 

S. trifolia. Cold bogs N.: 3/-6! high, smooth, with mostly 8 oblong 
leaves tapering to a sheathing base ; raceme loose, few-flowered ; berries red. 

S. stellata. Rocky places N.: 1°-2° high, smooth, or the 7—12 lance- 
oblong leaves minutely downy when young; raceme several-flowered ; berries 
blackish. 

S. racemosa. Moist copses and banks, chiefly N.: 2° high, minutely 
downy, leafy to the top; the oblong or lance-oval leaves ciliate, pointed at each 
end; flowers small, crowded in a compound raceme; the divisions of perianth 
narrow ; berries pale red and speckled. 

18. POLYGONATUM, SOLOMON’S SEAL. (Name in Greek means 
many-jointed. The English name is from the rootstocks, the impression of 
the seal being the scar left by the death and separation of the stem of a former 
ear: Lessons, p. 44, fig. 99.) Stem recurving or turned to one side. FI. 
ate spring and early summer. 

P. biflorum, Smatier S. Wooded banks: 1°~3° high; the ovate-oblong 
or lance-oblong leaves nearly sessile and glaucous or minutely whitish-downy 
beneath; peduncles mostly 2-flowered ; filaments roughened, borne above the 
middle of the tube. 

P. gigantéum, Larcer S. Alluvial grounds N.: 3°-8° high, smooth ; 
leaves ovate, partly clasping ; peduncles 2- 8-flowered ; filaments smooth and 
naked, borne on the middle of the tube. 

19. ASPARAGUS. (The ancient Greek name.) FI. early summer. 
A. officinalis, Common Asparacus. Cult. from Eu. for its esculent 

spring shoots, spontaneous about gardens: tall, bushy-branched, the leaves 
thread-shaped. 

20. MYRSIPHYLLUM. (The name in Greek means myrtle-leaved.) 
M. asparagoides, of Cape Good Hope: a very smooth delicate 

twiner, cult. in conservatories for winter decoration, under the name of 
Smrtax: the bright green so-called leaves 1/ or more long, glossy-green both 
sides, nerved, set edgewise on the branch, but turning so as to present an upper 
and under face; the small flowers produced in winter, sweet-scented, with 
reddish anthers ; berries green.— That the seeming leaves are of the nature 
of branches is shown in Ruscus, the Butcuen’s Broom, of Europe (here 
ed cultivated), where they are rigid, spiny-tipped, and bear flowers on one 
‘ace: 
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al. LILIUM LILY. (The classical Latin name, from the Greek.) All, 
including our four wild Lilies, more or less commonly cultivated : fl. summer. 

§ 1. Flowers erect, orange or orange-red, o bell-shaped outline, the divisions widely 
separate and on slender claws : no bulblets in the axils of the leaves. Wild 
species of sandy soil. 

L. Philadélphicum, Witp Oranexr-Rep Lity. Chiefly N. & W.: 
1°- 2° high, with lanceolate or lance-linear leaves nearly all in whorls of 5-8, 
and 1-3 open-bell-shaped reddish-orange flowers, 2}’-3! long, spotted inside 
with dark purple. 

L. Catesbsi, Sournern Rep L. Chiefly S.: 1°-2° high, with scattered 
linear-lanceolate leaves, a solitary and larger nearly scarlet flower; the oblong- 
laneeolate divisions wavy-margined, recurving above, 3'-4/ long, with very 
slender claws, within crimson-spotted on a yellow ground. 

ith, § 2, Flowers erect, orange; the oblong divisi t claws, ¢ at the 
~ broad base, the upper part spreading. 

L. bulbiferum, Butsiet-szarine L. Cult. in old gardens, from Europe : 
13°-3° high, producing bulblets in the axils of the lanceolate irregularly scat- 
tered leaves, and few reddish-orange flowers, the divisions 2!—24/ long, with 
some rough brownish projections at base inside, but hardly spotted. 

§ 3. Flowers nodding ; the divisions without claws, rolled back, mostly dotted inside. 
* Bulblets in the axils of the leaves. 

L. tigrinum, Ticzr Bousiet-Bearine L. Cult. from China: stem 
4° -5° high, cottony ; leaves lanceolate, scattered; flowers panicled, numerous, 
very showy, orange-red, the divisions about 4! long, black-spotted inside. 

* % No bulblets in the azils. 

+ Wild species of the country in moist meadows and bogs: flowers orange or 
orange-red, strongly dark-spotted inside. 

L. Canadénse, Caxapa L. Stem 2°-5° high, bearing few or several 
long-peduncled flowers ; leaves lanceolate, all in whorls, their edges and nerves 

minutely rough ; divisions of the flower 2/~3/ long, recurved-spreading above 
the middle. ; 

L. supérbum, American Turn’sCarL, Stem 3!-7! high, bearing few 
or many flowers in a pyramidal panicle: leaves lanceolate, smooth, imperfectly 
whorled or many of them scattered; divisions of the flower strongly rolled 
backwards, about 3! long. 

L. Carolinianum, Carotina L., in the low country S., appears to be a 
variety of the above, 2°-3° high, with broader leaves and only 1-3 flowers 
more variegated with yellow. 

+ + Cultivated species from the Old World. 

L. Pompodnium, Tursan L., of Europe: slender, with scattered and 
crowded lance-linear or lance-awl-shaped leaves, and several small orange-red or 

scarlet (rarely white) flowers, their lanceolate acute divisions somewhat bearded 

inside. This and the next small-flowered, and not common in gardens. 

L. Chalcedénicum, Rep L. of Palestine and throughout the East; 

stem thickly beset with scattered narrow lance-linear erect leaves, their margins 

rough-pubescent ; flowers Several, scarlet or vermilion, the divisions bearded 

towards the base within, not spotted. : 

L. Martagon, Turn’s Cap or Martacon L., of Europe: 3°-5° high, 

with lance-oblong leaves in whorls, their edges rough, and a panicle of rather 

small but showy light violet-purple or flesh-color (rarely white) flowers dotted 

with small brown-purple spots. 
L. speciosum, of Japan: stem 1°-3° high ; leaves scattered, lance-ovate 

or oblong, pointed, slightly petioled ; flowers few, odorous, the strongly revo- 

lute divisions about. 5’ long, white or pale rose-color, with prominent purple 

warty projections inside: now of many varieties. ' 

L. auradtum, Gotpen-nanvep L., of Japan: stem 1°~2° high: leaves 

lanceolate, scattered ; flowers 1-3, barely nodding, sweet-scented, very large, 

‘J 
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the ovate-lanceolate. divisions 6’ or more long, spreading almost from the base 
and the tips revolute, white with a light yellow band down the middle of the 
upper face, which is spotted all over witl Peete purple pa and rough 
with bristly projections near the base. Probably a Japanese hybrid of the pre- 
ceding with some other :- the most showy species known. 

§ 3. Flowers inclined, white, more or less funnel-form in outline ; the naked sessile 
divisions conniving or somewhat united below into a tube, their summits 
more or less spreading, but hardly recurwing. All cultivated, from Asia, 
with scattered leaves. 

L. candidum, Common Wuirs Lity. Cult. from Persia, &c. : with lan- 
ceolate leaves, and few or several bell-shaped flowers, smooth inside, sometimes 
double. 

L. Japoénicum, Jaran Wuite L. Cult. from Japan: 2° high, with 
mostly only one flower, which is nodding and larger than in the foregoing, below 
connivent into a narrower tube, and above with the divisions more widely 
spreading. 

L. longiflorum, Lone-ri. Wuire L., of Japan: 1° high, with lanceo- 
late leaves, and a single horizontal funnel-form flower, 5! or 6’ long, the narrow 
tubular portion longer than the rather widely spreading portion. 

22. FRITILLARIA. (Latin /ritillus, a dice-box, from the shape of the 
flower, which differs from a Lily in its more cup-shaped outline, the divisions 
not spreading.) FI. spring. 

F. Meleagris, Guinzs-Hen Frower. Cult. from Eu.: 1° high, with 
linear alternate leaves, mostly solitary terminal flower purplish, tessellated with 
blue and purple or whitish ; the honey-bearing spot narrow. 

F. imperialis, or Perfr1um imPeriaLe, Crown Imperiat. Cult. from 
Asia: a stately herb of early spring, 3°-4° high, rather thickly beset along 
the middle with lanceolate or lance-oblong bright green leaves more or less in 
whorls ; flowers several hanging in a sort of umbel under the terminal crown 
or tuft of leaves, large, orange yellow, or sometimes almost crimson, a round 
pearly gland on the base of each division ; pod 6-angled. 

23. TULIPA, TULIP. (Name and the common species said to come 
from Persia.) FI. spring and early summer : all from the Old World. 

T. Gesneriana, Common T., from Asia Minor, is the original of the 
various ordinary hardy kinds ; leaves lance-oblong, glaucous, shorter than the 
flower-stalk ; divisions of the flower very obtuse. 

T. suavéoleus, Sweet T. of Eu. : low ; flower sweet-scented, its divisions 
acute, appearing very early. 

24. ERYTHRONIUM, DOG-TOOTH-VIOLET. (Name from the 
Greek word for red, — not appropriate even for the original European species.) 
Fi. spring. 
E. Dens-canis, Doc-roorn-Viotet of Eu. : sometimes cult. ; has broadly 

oblong pale leaves little spotted, and a rose-purple or almost white flower in 
earliest spring. 

BE. Americanum, Ye.ttow D. or AppER’s-ronevse. Moist or low 
woods, very common E.: leaves oblong-lanceolate, mottled and dotted with 
dark-purplish and whitish ; flower light yellow. : 

E. 4lbidum, Wuite D. Rare in N. Y. and Penn., but common W.: 
leaves less or not at all spotted ; flower bluish-white. 

25. ORNITHOGALUM, STAR OF BETHLEHEM. (Name in Greek 
means bird’s-milk, a current expression for some marvellous thing.) Fi. 
early summer. 

O. umbellatum, Common S. or Ten-o’ciock, from Eu. : in old gardens 
and escaped into some low meadows : leaves long and grass-like ; flowers bright 
white within, green outside, opening in the sun, on slender stalks. 
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26. ALLIUM, ONION, LEEK, GARLIC, &. (Ancient Latin name.) 
Taste and odor alliaceous. 

§ 1. Wild species of the country, or one a naturalized weed, 
% Leaves broad: flowers white, in summer : ovules and seeds single in each cell. 
A. tricéccum, _Witp Leex. Rich woods N.: bulbs clustered, large, 

pointed, sending up in spring 2 or 3 large lance-oblong flat leaves, and after 
they wither, in summer, a many-flowered umbel on a naked scape. 

a % Leaves linear, graslike : ovules and seeds a pair in each cell: flowers rose- 
color, in summer. 

A. cérnuum, Nopring Witp Onton. Banks, through the Alleghany 
region and N. W.: scape angular, 1°-2° long, often nodding at the apex; 

dicels of the loose many-flowered umbel drooping; flowers light rose-color ; 
eaves linear, sharply keeled on the back, channelled 
A. mutabile, Cuayceaste Witp O. Dry sandy soil S.: scape 1° high, 

terete, bearing an éreet, umbel of white flowers changing to rose-color ; leaves 
narrow, concave; bulk coated with a fibrous network. 
A. vineale, Frero or Crow Garuic. A weed from Eu. in gardens and 

cult or waste low grounds ; slender scape sheathed to the middle by the hollow 
thread-shaped leaves which are grooved down the upper side: flowers greenish- 
rose-color; often their place is occupied by bulblets. 

# * & Leaves narrow-linear, grass-like: ovules and seeds several in each cell: 
flowers nearly white, in spring. 

A. striatum. Low pine barrens and prairies, Virginia to Illinois and S. : 
scape and leaves $’— 12! high, the latter involute and striate on the back ; flowers 
3-10 in the umbel. 

§ 2. Cultivated from the Old World: flowers in summer. 
x Leaves flat. 

A. Moly, Gotpen Gartic. Cult. for ornament in some gardens: leaves 
broadly lanceolate; scape 1° high; flowers numerous, large, golden yellow. 
A. sativum, Garpen Garuic. . Bulbs clustered, pointed; leaves lance- 

linear, keeled ; flowers few, purple, or bulblets in their place; filaments all 
broad and 3-cleft. , ; ‘ 
A. Pérrum, Garpen Lezx. Bulb elongated, single ; leaves broadly linear, 

keeled or folded ; flowers in a head, white, with some rose-colored stripes} 3 of 
the filaments 3-forked. aes 

* % Leaves cylindrical, hollow: umbel globular, many-flowered. 

A. Ascalénicum, Scuattorr. Bulb with oblong offsets; leaves awl- 
shaped ; flowers lilac-purple; 3 of the filaments 3-forked. 
A. Schenéprasum, Cuives. Low, tufted; leaves awl-shaped, equal- 

ling the scape; flowers purple-rose-color, its divisions lanceolate and pointed, 
long ; filament siraple. ‘ 
A. Cépa, Onton. Bulb depressed, large; Jeaves much shorter than the 

hollow inflated scape; flowers white, or bulblets in their place. ' 

27. SCILLA, SQUILL. (The ancient name of S. marfrima of S. Europe, 
the bulb of which is the officinal squill.) 

8. Fraseri, Witp S. called Witp Hyacinrn at the W., Quamasn. 
Moist banks and prairies from Ohio W. & S. W.: scape and linear-keeled 
leaves 1° high ; flowers pale blue, in a long loose raceme, in spring. : 

S. ameena, S. vérna, &c. are cult. from Europe in some choice collections, 
for their early bright blue flowers, but are rare. : 

28. MUSCARI, GRAPE or GLOBE HYACINTH. (Name from the 
musky scent of the flowers in one species.) All from Eu. : fl. spring. 

M. botryoides, Common Grape-Hyacryru, of country gardens, es- 
eaping into lawns and fields : a pretty little plant, sending up in early spring 
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its narrow linear leaves, and a scape (5/-7! high) bearing a dense raceme of 
eu deep blue flowers which are barely }! long, resembling minute grapes, 
scentless. 
M. racemodsum, less common in gardens, is more slender, with flaccid 

leaves and ovoid faintly scented flowers. - 
M. moschatum, is glaucous, and has larger and ovoid-oblong livid musky- 

scented flowers, and linear-lanceolate shorter leaves. 
M. comodsun,, is larger, 9’ high, with violet-colored oblong flowers, on 

longer pedicels in a loose raceme, the uppermost in a tuft and abortive: the 
monstrous variety most cultivated produces, later in the season, from the tufted 
apex of the scape a large panicled mass of abortive, contorted, bright blue 
branchlets, of a striking and handsome appearance. 

29. HYACINTHUS, HYACINTH. (Mythological name, the plant 
dedicated to the favorite of Apollo.) 

H. orientalis, Common H., of the Levant, with its raceme of blue flow- 
ers, is the parent of the numberless cultivated varieties, of divers colors, single, 
and double: fl. spring. 

30. AGAPANTHUS. (Of Greek words for amiable flower.) One species, 
A. umbellatus. Cult. from Cape of Good Hope, a handsome house-plant, 

turned out blooms in summer; leaves large, bright-green, 1°- 2° long; scape 
1}°-2° high, bearing an umbel of pretty large blue flowers. 

31. FUNKIA. (Named for one Funk, a German botanist.) Ornamental, 
large-leaved, hardy plants, cult. from Japan and China: fl. summer. For- 
merly united with the Day-Lily. 

F. subcordata. Waite Day-Lity, is the species with long, white, and 
tubular-funnel-form flowers. 

F. ovata, Buvr D., the one with smaller, more nodding, blue or violct 
flowers, abruptly expanded: above the narrow tube. 

32. HEMEROCALLIS, DAY-LILY. (Name, in Greek, means beauty- 
of-a-duy, the large flower ephemeral.) Cult. from the Old World, especially 
in country gardens; the first species escaped into roadsides: fl. summer. 

H. fallva, Common Dar-Lity. A familiar, rather coarse and tall plant, 
with broadish linear leaves and tawny orange flower, the inner divisions wavy 
and obtuse. 
H. flava, Yetrow D. Less coarse, with narrower leaves and light yellow 

flowers, the inner divisions acute. 

33. TRITOMA. (Name in Greek means thrice cut, supposed to allude to 
the three sharp edges of the tapering apex of the leaves, viz. the two margins 
and the keel.) Flowers unpleasantly-scented, showy, in autumn. 

T. Uvaria, from Cape of Good Hope, bora out, is ornamental in autumn, 
the scape rising from the thick clumps of long grassy leaves 3° or 4° high, the 
cylindrical spike or raceme producing a Jong succession of flowers, which are 
at first erect and coral-red, soon they hang over and change to orange and at 
length to greenish yellow. Roots half hardy N. 

34. YUCCA, BEAR-GRASS, SPANISH-BAYONET.: (American ab- 
original name.) Wild in sandy soil S., extending into Mexico, &e. Cult. 
for ornament, but only the nearly stemless species is really hardy N.: fl. 
summer, large, and whole plant of striking appearance. Under various names 
and varieties, the common ones mainly belong to the following : 

* Trunk short, covered with leaves, rising only a foot or twe above the ground : 
flowering stalk scape-like: pod dry. 

Y. filamentdsa, Common Brar-Grass, or ApAam’s Negpie. From E. 
Virginia S.: leaves lanceolate, 1° - 2° long, spreading, moderately rigid, tipped 
with a weak prickly point, the smooth edges bearing thread-like filaments ; scape 
3°- 6° high; flowers white or pale cream-color, sometimes tinged purplish. 
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Y. angustifolia, wild over the plains beyond the Mississippi, is smaller, 
with erect and narrow linear leaves, few threads on their white margins, and 
yellowish-white flowers. 

* % Trunk arborescent, 2°-8° high in wild plants on the sands of the coast 
S., or much higher in conservatories, naked below : no threads to the leaves. 

Y. gloridsa. Trunk low, generally simple; leaves coriaceous, smooth- 
edged, slender-spiny tipped, 1°—2° long, 1/-14/ wide; flowers white, or pur- 
plish-tinged outside, in a short-peduncled panicle. 
¥. aloifolia, Spanisu-Baronet. Trunk 4°-20° high, branching when 

old ; leaves very rigid, strongly spiny tipped, with very rough-serrulate saw 
like edges, 2° or more long, 14/— 2! wide; the short panicle nearly sessile. 

125. JUNCACEA, RUSH FAMILY. 
Plants with the appearance and herbage of Sedges and Grasses, 

yet with flowers of the structure of the Lily Family, having a com- 
plete perianth of 6 parts, 3 outer and 3 inner, but greenish and 
glume-like. Stamens 6 or 3, style 1: stigmas 3. 

1. JUNCUS. Ovary and pod 3-celled or almost 3-celled, many-seeded. Herbage 
smooth: stems often leafless, enerally pithy. ; 

2. LUZULA. Ovary and pod 1-celled, with 8 parietal placentz, and one seed to 
each. Stems and leaves often soft-hairy. 

1. JUNCUS, RUSH, BOG-RUSH. (The classical Latin name, from the 
verb meaning to join, rushes being used for bands.) Flowers summer. — We 
have more than 30 species, chiefly in bogs or wet grounds, most of them diffi- 
cult and little interesting to the beginner, — to be studied in the Manual and 
in Dr. Engelmann’s monograph. ‘The following are the commonest. 

§ 1. Learvess Rusues, with naked and jointless round stems, wholly leafiess, 
merely with sheaths at base, in tufts from matted running rootstocks : ‘flowers 
in a lateral sessile panicle. 2 : 

J. effusus, Common Rusu, in low grounds; has soft and pliant stems 
2°- 4° high, panicle of many greenish flowers, 3 stamens, and very blunt pee 

J. Aliférmis, of bogs and shores only N., is slender, pliant, 1°~2° high, 
with few greenish flowers, 6 stamens, and a broadly ovate blunt but short- 

inted pod. a 
Py . Balticus, of sandy shores N. ; has very strong ‘rootstocks, rigid stems 
2° — 8° high, a loose panicle of larger (2" long) and chestnut-colored with green- 
ish flowers, 6 stamens, and oblong blunt but pointed deep-brown pod. 

§ 2. Grassy-Leavep Rusnes, withestems bearing grass-like flat or thread- 
shaped (never knotty) leaves, at least near the base: panicle terminal. 

« Flowers crowded in heads on the divisions of the panicle: stems flattened : 
: leaves flat : stamens 3. ; 

J. marginatus. Sandy wet soil, from S. New England S. & W.: 1°-3° 
high ; leaves long linear ; heads several-flowered, brownish or purplish. 

a. repens. Miry banks S. : spreading or soon creeping, 4’—6! high ; leaves 

short linear; heads of green flowers few in a loose leafy panicle. 

« « Flowers single on the ultimate branches of the panicle, or rarely clustered : 
stamens 6: leaves slender. 

J. bufonius. Along all wet roadsides, &c.: stems low and slender, branch- 

ing, 3'-9! high; greenish flowers scattered in a loose panicle; sepals lance- 

li d awl-pointed. @ - 

eo ‘Gerardi, Brack Grass of salt marshes: in tufts, with rather rigid stems 

1°_2° high, aid a contracted panicle of chestnut-brown but partly greenish 

_ flowers, the sepals blunt. 2 
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J. ténuis. Open low grounds and fields, everywhere N.: in tufts, with 
wiry stems 10'~20' high, a loose panicle shorter than the slender leaves near it, 
and green flowers with lanceolate very acute sepals longer than the green blunt 
and scarcely pointed pod. 2 
J.dichétomus. Low sandy grounds, takes the place of the preceding S. : 

has more thread-like leaves, flowers more one-sided on the branches of the pan- 
icle, and greenish sepals only as long as the globular and beak-pointed brown- 
ish pod. 2 

§ 3. Knorry-Leavep Rusues, the stems (often branching above) having 2-4 
thread-shaped or laterally flattened leaves, which are knotty as if Eiger) 
(especially when dry) by internal cross-partitions: panicle terminal. Of 
these there are many species, needing close discrimination : the following are 
only the very commonest, especially the northern ones. 

J.acuminatus. Very wet places: 10/-30' high; heads 3-10-flowered in 
a loose spreading panicle, greenish turning straw-colored or brownish; sepals 
lance-awl-shaped, barely as long as the triangular sharp-pointed pod ; stamens 
3; seeds merely acute at both ends. It flowers in early summer. 
J.nodosus. Mostly in sandy or gravelly soil: spreading by slender root- 

stocks which bear little tubers, 6/-15! high; heads few, crowded, chestnut- 
brown, each of 8-20 flowers; sepals lance-lintar and awl-pointed, hardly'as 
long as the slender and taper-pointed pod ; seeds abruptly short-pointed at both 
ends; stamens 6. 
J.scirpoides. From New York S.: stems rigid, 1°-3° high from a 

thick rootstock ; heads spherical and dense, 15—80-flowered, dull pale green ; 
sepals rigid, awl-shaped and bristly-pointed ; stamens 3 ; pod taper-pointed ; seeds 
abruptly short-pointed at each end. 

J. Canadénsis. Wet places, common, flowering in autumn, very variable, 
1°-3° high; heads numerous, greenish or light brownish, 5 - many-flowered ; 
sepals lanceolate, the 3 outer shorter; stamens 3; seeds tail-pointed at both 
ends. 

2. LUZULA, WOOD-RUSH. (Luciola is Italian for the glow-worm.) 2 
L. pilosa. Shady banks N.: 6/-9! high; with lance-linear leaves, and 

chestnut-brown flowers in an umbel, in spring. 
L. campéstris. Dry or moist fields and woods, 6/-12! high, with linear 

leaves, and 4-12 spikes or short heads of light brown or straw-colored heads in 
an umbel, in spring. 

126. COMMELYNACEA, SPIDERWORT FAMILY. 

Herbs with mucilaginous juice, jointed and mostly branching leafy 
stems, and perfect flowers, having a perianth of usually 3 green and 
persistent sepals, and three ephemeral petals (these commonly melt 
into jelly the night after expansion); 6 stamens, some of them often 
imperfect, and a free 2 —3-celled ovary; style and stigma one. Pod 
2 -3-celled, few-seeded. Not aquatic, the greater part tropical. 

1. COMMELYNA. Flowers blue, irregular. Sepals unequal, 2 of them sometimes 
united by their contiguous margins. Two of the petals rounded and on slen- 
der claws, the odd one smaller or abortive. Stamens unequal; three of them 
fertile, one of these bent inwards; three smaller and with cross-shaped im- 
perfect anthers: filaments naked. Leaves abruptly contracted and sheathing 
at base, the uppermost forming a spathe for the flowers. 

2. TRADESCANTIA. Flowers regular. Petals all alike, ovate, sessile. The 
6 stamens all with similar and good anthers, on bearded filaments. 

1, COMMELYNA, DAY-FLOWER. (There were three Commelyns, 
Dutch botanists, two of them were authors, the other-published nothing. In 
naming this genus for them, Linneus is understood to -have designated the 
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two former by the full-developed petals, the latter by the smaller or abortive 
etal.) Ours are branching perennials, or continued by rooting from the 

Joints ; in alluvial or moist shady soil: fl. all summer. 
C. erécta. From Penn. 8S. & W.:; stem erect, 2°-4° high; leave lance- 

oblong, 3’-7’ long, the mere rough backwards, and sheaths fringed with 
bristles; spathes crowded, hooded, top-shaped in fruit; odd petal like the 
others but smaller. ; 
C. Virginica, From S. New York S. & W.: stems reclining and root- 

ing at base; leaves oblong-lanceolate or narrower; spathes scattered, condu- 
plicate, round-heart-shaped when laid open; odd petal inconspicuous. 

2. TRADESCANTIA, SPIDERWORT. (Named for the gardener- 
botanist 7radescant.) Leaves sheathed at the base. 2/ 

* Wild species of moist or rich woods, one very common in gardens: with erect 
stems, linear or lanceolate keeled leaves, the uppermost nearly like the others. 

+ Unmibels sessile at the end of the stem and branches between a pair of leaves, 
or later also in the lower axils: flowering in summer. 

T. Virginica. Common wild from W. New York W. & S., and in gar- 
dens ; leaves lance-linear, tapering regularly from the base to the point, ciliate ; 
-umbels terminal ; flowers blue, in garden varieties purple or white. 

T. pilosa. Chiefly W.: 2° or more high, with zigzag stem, more or less 
pubescent leaves lanceolate from a narrowish base, very dense terminal and 
axillary umbels of smaller and later purple-blue flowers, and hairy calyx and 
edicels. 

a+ Unmbels one or two on a naked peduicle. 

T. rdsea. Sandy woods chiefly S. & W.: slender, 6’-12’ high, smooth, 
with linear grass-like leaves, and rose-colored flowers 4’ wide. 

‘ * % Conservatory species from the tropics. 

T, zebrina, the only one common, spreads by branching and rooting 
freely, rarely blossoms. is cult. for its foliage; the lance-ovate or oblong 
rather succulent leaves crimson beneath, and green or purplish above, varie- 
gated with two broad stripes of silvery white. 

127, XYRIDACEZ:, YELLOW-EYED GRASS F. 

Rush-like herbs, with equitant leaves, like Sedges, or rather Bul- 
rushes, in having flowers in a head or spike one under each firm 
glume-like bract, but with a regular perianth of 3 sepals and 8 col- 
cred (yellow) petals; also a 1-celled many-seeded ovary and pod 

with 8 parietal placenta, somewhat as in the Rush Family, repre- 

sented by 

Xyris flexudsa, Common YELtow-Evep Grass, of sandy bogs. Scape 
4’-16’ high; head roundish; lateral sepals glume-like lance-oblong, boat- 

shaped, wingless; the anterior one larger, membranaceous, enwrapping the 

corolla in the bud and deciduous with it; petals 3, with claws, alternating with 

3 sterile bearded or plumose filaments and bearing on their base 3 naked fila- 

ments with linear anthers; style 3-cleft. 

X, Caroliniana, the commonest of several Southern species ; also N.: 

1°-2° high, the scape 2-edged at top, bearing a larger head (about }' long), 

lateral sepals winged but nearly naked on the keel. 2 : 

X. fimbriata, from pine barrens of New Jersey S.: 29 ah with oblong 

head almost 1’ long, the lateral sepals fringed on the keel. _ 
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128. ERIOCAULONACEA, PIPEWORT FAMILY. 

_Another small group of marsh or aquatic herbs, of Rush-like 
appearance, with a head of monceecious white-bearded flowers, in 
structure somewhat like the Yellow-eyed Grass, terminating a naked 
scape, at the base of which is a tuft of grassy awl-shaped, linear, 
or lanceolate leaves of loose cellular texture, not equitant, but the 
upper surface concave. 

Eriocatlon septangulare, in ponds or in their gravelly margins, is 
the common species N., with 7-angled scape 2'- 6! high, or more, when the water 
is deeper : fl. summer. ; 

E. gnaphalodes, with grassy awl-shaped taper-pointed leaves, in. pine- 
barren swamps from N. Jersey S. ; 

E. decangulare, with similar or wider and blunt leaves, 10-192-ribbed 
scapes 1°—3° high, and heads sometimes }/ wide; in similar situations S. 

IIIT GLUMACEOUS DIVISION. Flowers enclosed or sub- 

tended by glumes or husk-like bracts; no proper calyx or corolla, 

except sometimes minute bristles or scales which represent the peri- 

anth. Stems of the straw-like sort, called culms. 

129. CYPERACEA, SEDGE FAMILY. 

Some rush-like, others grass-like plants, with flowers in spikes or 
heads, one in the axil of each glume, the glume being a scale-like or 
husk-like bract. No calyx nor corolla, except some vestiges in the 
form of bristles or occasionally scales, or a sac which imitates a 
perianth; the 1-celled 1-ovuled ovary in fruit an akene. Divisions 
of the style 2 when the akene is flattish or lenticular, or 3, when it 
is usually triangular. Leaves when present very commonly 3- 
ranked, and their sheath a closed tube; the stem not hollow. A large 
family, to be studied in the Manual, &c., and too difficult for the 
beginner. Therefore passed over here. 

None cultivated, except sparingly CypERus EscULENTUS of the 
Mediterranean region, for its nut-like, sweet-tasted tubers, called 
Cuura: only two are pernicious weeds, and that from their multi- 
plying by similar nut-like tubers, which are hard to extirpate ; these 
are CYPERUS PHYMATODES, in sandy soil, but troublesome only S.; 
and C. rorunpvus, var. Hypra, the Nut-Grass or Coco-Grass 
of the South. In the genus Scirpus, the tall Common Burusn, 
S. Lactsrris, or better the small one with 8-sided stems, S. PuN- 
GENS, in the borders of ponds, is used for, rush-bottomed chairs. 
CLapIuM EFFUSUM, with its coarse saw-edged leaves is the Saw- 
Grass of the South. Of Sedges proper (Carex) there are about 
160 species, several of which contribute (more in bulk than value) 
to the hay of low coarse meadows and half-reclaimed bogs. 
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130. GRAMINEZ, GRASS FAMILY. 

Grasses, known from other glumaceous plants by their 2-ranked 
leaves having open sheaths, the jointed stems commonly, but not 
always hollow, and the glumes in pairs, viz. a pair to each spikelet 
even when it consists of a single flower (these called glumes proper), 
and a pair to each flower (called palets), rarely one of them want- 
ing. Flower, when perfect, as it more commonly is, consisting of 3 
stamens (rarely 1, 2, or 6), and a pistil, with 2 styles or a 2-cleft 
style, and 2 either hairy or plumose-branched stigmas: ovary 1- 
celled, 1-ovuled, becoming a grain: the floury part is the albumen 
at tO outside of which lies the embryo (Lessons, p. 25, fig. 

The real structure and arrangement of the flowers and spikelets 
of Grasses are much too difficult and recondite for a beginner. For 
their study the Manual must be used: in which the genera both of 
‘this and the Sedge Family are illustrated by plates. Here is offered 
merely a shorthand way of reaching the names of the commonest 
cultivated and meadow grasses and the cereal grains. “s 

A. Stems hollow, or soon becoming so. 

§ 1. Spikelets in ‘panicles, sometimes crowded but never so as to form a spike. 

* Flowers monecious, the staminate and pistillate separate in the same panicle. 

Zizania aquatica, Inp1an Rice or Water Oats : in water, common- 
est N. W.; tall and reed-like Grass, with leaves almost as large as those of 
Indian Corn, the upper part of the ample panicle bearing Paap flowers on 
‘erect ciebsbapol pedicels, the lower bearing staminate flowers on spreading 
branches ; each flower or spikelet with only one pair of SUS, the outer one 
long-awned ; grain slender, }/ long, collected for food by N. W. Indians. @ 

« * Flowers one and perfect in each spikelet, with or without rudiments of others. 

+ Stamens 6. ie 
Oryza sativa, Rice. Cult. S., from Asia, in low grounds: 2°-4° high, 

with upper surface of the lance-linear leaves rough ; branches of the panicle erect ; 
outer glumes minute, the inner coriaceous, very much flattened laterally, so as 
to be strongly boat-shaped or conduplicate, closing over the grain-and. falling 
with it, the outer one commonly bearing an awn. @ vs 

4 + Stamens 3, or rarely fewer. 

Agréstis vulgaris, Rep-ror. Rather low and delicate grass of meadows 
and pastures, with oblong spreading panicle of small purple or ae spikelets ; 
the lanceolate proper glumes thin, but much firmer than the delicate palets, 
about the length of the outer one, the upper truncate palet one half shorter. 2/ 

A. Alba, Frorin or Waite Bent Grass. Less abundant in meadows, 
the stems with procumbent or creeping base; ligule long and conspicuous; 
‘panicle more dense, greenish or slightly purplish: a valuable meadow-grass. 2/ 

Calamagréstis Canadénsis, Biue-Jomnr Grass. In all bogs N., and 
in reclaimed low meadows, much liked by cattle : 3°-5° high ; resembles an Agros- 
tis, but taller, and with a tuft of downy long hairs’ around the flower almost of 

its length, the lower palet with a delicate awn low down on its back and scarcely 
stouter than the surrounding down. 2 

C. arenaria, Sea Sanp-Reup of beaches, where it serves a useful pur- 

pose in binding the sand by its long running rootstocks ; has the panicle con- 

tracted irito a long spike-like inflorescence, so ‘that it would be sought in the 
next division ; leaves long and strorig}: spikelets pale, rather rigid, the hairs af 

the-hase' of the-paléts twe thirds shorter thati they. -2f °---° 9° 7s: 

8 & F—26 
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Phalaris arundinacea, Rezep Canary-Grass, the striped variety is 
the familiar Rrspon-Grass of country gardens ; wild in bogs and low grounds ; 
2°-4° high, with flat leaves nearly 4/ wide, flowering in early summer, in a 
pretty dense contracted panicle, but open when the blossoms expand ; the ovate 
whitish glumes longer and much thinner than the blunt coriaceous palets ; a 
hairy rudiment or appendage at the base of each of the latter. 2/ 

P. Canariénsis, Canary-Grass. Cult. from Eu. for Canary-seed, and 
running wild in some waste places: 1°-2° high, with the panicle contracted 
into a sort of oblong spike, the glumes with wing-like keels, and a little scale or 
rudimeatary sterile flower at the base of each palet. @ 

x & » Flowers several in each spikelet, all or nearly all perfect. 

+ Reeds or Canes of the borders of rivers and ponds. 2 

Phragmites communis, Common Reep, mostly N.: 5°-12° high, 
with leaves 1/-2! wide, the stems dying down to the base; panicle in late sum- 
mer or autumn, loose; spikelets 3 —7-flowered, beset with site silky long hairs. 

Arundinaria macrospérma, Larer Cans, forming the cane-brakes 
S.: with woody stems 10°- 20° high and leaves 1/—2/ wide, branching the sec- 
ond year, at length flowering from the branches, in Feb. or March; the panicle 
of a few small racemes of large many-flowered naked spikelets, the palets downy. 

A. técta, Smarter Rzzp, S., is only 4°- 10° high, and more branching. 

+ + Meadow- Grasses, gc. ; with awn if any terminating the glume or palet. 

Dactylis glomerata, Orcuarp-Grass. Nat. from Europe in meadows 
and yards: a tall and coarse but valuable grass for hay, &c., flourishes in shady 
places, 3° high; with broadly linear, rather rough, pale, and keeled leaves, and 
a dense panicle of one-sided clusters, on which the spikelets are much crowded, 
each 3—4-flowered, both the glumes and the laterally compressed-keeled lower 
palet tapering into a short awn, rough-ciliate on the keel: fl. early summer. 2/ 

Pda, Mzapow-Grass ; several common species; known by the open panicle 
of 3—10-flowered spikelets, the glumes and palets blunt (no awn nor pointed 
tip), the latter laterally compressed and deep boat-shaped, with scarious or white 
membranaceous edges, and usually some delicate cobwebby hairs towards the 
base. Fl. summer. 2, all but the first. 

Poa 4nnua, Low Sreaz-Grass. Very low weedy grass in cult. ground, 
waste places, paths, &c.: fl. in spring or again in summer. @ 

P. compréssa, Wirt Grass. In gravelly waste soil: pale, with low 
very flat stems, rising obliquely from a creeping base; panicle small. 

P. serdtina, Fowt-Meapow-Grass or Farse Rep-rop: an important 
native grass in wet meadows N.; flowers in late summer in a loose panicle, the 
2-4-flowered spikelets green with dull purple; lower palet narrow, acutish. 

P. trividlis, Roucuiso Mrapow-Grass. A common introduced meadow 
and pasture grass, N.: flowering before midsummer, with open panicle of green 
spikelets, these mostly 3-flowered, the lower palet prominently 5-ncrved ; sheaths 
and leaves roughish; ligule oblong, acute. A white-striped variety, lately in- 
troduced, is cult. for ornament and very pretty. 

P. praténsis, Common M. or westward called Kenrucxy Buur Grass, 
Dry meadows and pastures, spreading by running rootstocks, and with more 
crowded and often purplish panicle than the foregoing, flowering in earliest 
summer, the sheath smooth, and ligule short and blunt; lower palet hairy 
along the margins and the 5 nerves. 

Festtca, Fescur Grass, Known from Poa by the firmer or even cori- 
aceous texture of the lower palet, which is convex on the back, not cobwebby, 
and sometimes awn-tipped. 

F. ovina, Suzepr’s Fescur. Valuable pasture and lawn-grass, 4° -2° high, 
tufted, with slender or involute pale leaves, 3-8-flowered spikelets in a short 
1-sided panicle, open in flowering, contracted afterwards, the lower palet rolled 
up, almost awl-shaped and tipped with a sharp point or bristle-like awn. 2 
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F. elatior, Tarren Meapvow Fescus, A rather rigid grass of meadows 
and pastures, nat. from Europe: 1°-4° high, with green flat leaves, a narrow 
panicle with short branches appressed before and after flowering, 5 - 10-flowered 
green spikelets, the lower palet blunt, or acute, or rarely with a short awn. 2 

Bromus, Browse Grass. Spikelets large, at length drooping in an open 
panicle, containing 5-10 or more flowers, the lower palet with a short bristle 
point or an awn from the blunt rounded tip or notch, the upper palet soon adher- 
ing to the grain. Coarse grasses : two or three wild species are common, and the 
following are weeds of cultivation, from Europe, or the last cultivated for fodder. 

B. secélinus, Common Cuess or Cueat. Too well known in wheat- 
fields ; nearly smooth; panicle open and spreading, even in fruit; spikelets 
turgid » flowers laid broadly over each other in the two ranks; lower ‘palet 
convex on the back, concave within, awnless or short-awned. © @® 

B. racemosus. Urricut Cuerss: like the other, but with narrower 
erect panicle contracted in fruit, lower palet slender-awned, and sheaths some- 
times hairy. @ @ 
B. méllis, Sorr Cuuss: like the preceding, but soft-downy, with denser 

conical-ovate spikelets, and the long-awned lower palet acute. @ 

B. unioloides, or B. ScurAperr (CeRaTécHLoa UNIOLOIDES) : lately 
much prized for fodder, may be valuable S., is rather stout and broad-leaved, 
with drooping large spikelets much flattened laterally, so that the lower palets 
are almost conduplicate and keeled on the back. 2 

Briza maxima, Larce Quaxine Grass or RarriesnaKke-Grass; is 
sometimes cult. in gardens for ornament, from Eu.: a low grass, with the 
hanging many-flowered ovate-heart-shaped spikelets somewhat like those of 
Bromus, but pointless, very tumid, purplish, becoming dry and papery, rattling 
in the wind, — whence the common name. @ : 

= + + Grain and Meadow-Grasses, with a mostly twisted or bent awn on the 
back of the lower pulet: flowers 2 or 3, or few in the spikelet, and mostly 
shorter than the glumes. 

++ Flowers perfect or the uppermost ruilimentary. 

Avéna sativa, Cunrivarep Oat, from Old World: soft and smooth, 
with a loose panicle of large drooping spikelets, the palets investing the grain, 
one flower with a long twisted awn on the back, the other awnless. @ 

A. nuda, Sxrxuzss Oar, rarely cult. from Old World: has narrower 
roughish leaves, 3 or 4 flowers in the spikelet, and grain loose in the palets. @ 

a+ ++ One flower perfect and one staminate only. 

Arrenatherum avenaceum, Oat-Grass, or GRrass-or-THE-ANDES. 

Rather coarse but soft grass, introduced from Europe into meadows and fields, 

and rather valuable : 2°—4° high, with flat linear leaves, long and loose panicle, 

thin and very unequal glumes, including a staminate flower, the lower palet, of 

which bears a long bent awn below its middle, above this a perfect flower with 

its lower palet bristle-pointed from near the tip, and above that a rudiment of a 

third flower. 2 - 

Héleus lanatus, Verver-Grass, or Meapow-Sort-Grass. Introduced 

from Eu. into meadows, not very common, 14°- 2° high, well distinguished by 

its paleness and velvety softness, being soft downy all over; panicle crowded ; 

the flowers only 2 in the spikelet, small, rather distant, the lower one perfect 

and awnless, the upper staminate and with a curved or hooked awn below the 

tip of its lower satel pli 

§ 2. Spikelets either strictly spiked or in a panicle so contracted and dense as to 

imitate a spike. (Here would be sought one species of Calamagrostis and 

one of Phalaris, for which see above, p. 354, 355.) 

« Awn borne low down on the back of one or two palets. 

Anthox4nthum odoratum, Sweer-scenTEep Vernal-Grass, nat. 

from Eu.: the plant which gives delicious fragrance to drying hay .(the other, 
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viz. HrerR6cHLOA ROREALIS,: SeNEcA or Hony-Grass, being rare): low, 
slender, soft and smooth; the.pale brown or greenish spikelets crowded in an 
-evident spike-like panicle ; each composed of a pair of thin very unequal glumes, 
above and within these a pair of obcordate or 2-lobed hairy empty palets, one 
with a bent awn from near its base, the other with a shorter awn higher up ; 
above and within these a pair of very small smooth and roundish palets, of 

parchment-like texture, enclosing 2 stamens and the 2-styled pistil, finally in- 
vesting the grain. 2 

Alopectrus praténsis, Meapow Foxtait. Introduced from Europe 
abundantly into meadows E. : flowering in spring ; stem about 2° high, bearing 
few pale soft leaves, terminated by a cylindrical soft and dense spike, or what 
seems to be so, for the spikelets are really borne on short side branches, not on 
the main axis ; these spikelets very flat contrary to the glumes, which are con- 
duplicate, united by their edges towards the base, keeled, fringed-ciliate on the 
keel; these enclose a single conduplicate lower palet (the upper one wholly 
wanting) which bears a long awn from below the middle of the back, and sur- 
rounds 3 stamens and the pistil. 

* * Aun, ifany, from the apex of the glumes or palets. 

~- Spikelets densely crowded in a long perfectly cylindrical apparent spike, each spike- 
let strictly \ flowered : glumes 2, keeled and nearly conduplicate, awn-puinted, 
much larger and of firmer texture than the thin und truncate awnless palets, 

Phleum praténse, Car-tart Grass, Timorny, or Hurn’s Grass ; 
introduced from Eu. ; a coarse but most valuable meadow grass, 2°-4° high, 
with bese roughish spike 3’- 8! long; the small spikelets are crowded on very 

: short branches, and therefore the seeming spike is not a true one. 2 

‘<4 Spikelets strictly spiked all on one side of a flattened jointless rhachis, much 
crowded : the 2-5 spikes-diyitate, 7. e. all on the apex of the flowering stem: 
palets awnless. Finger-grass might be sought here ; see Panicum below. 

++ Flower only one to each spikelet, and a mere rudiment beyond it, awnless. 

Cynodon Dactylon, Bermupa or Scutcn Grass. An introduced weed 
chiefly S., where it is useful in sandy soil, where a better grass is not to 
be ‘had; creeping extensively, the rigid creeping stems with short flattish 
leaves and sending up flowering shoots a few inches high, bearing the 3 -.5 slender 
spikes. 2/ , 

“++ 44 Flowers 3-5 or more in each spikelet, the uppermost generally imperfect : 
" seed loose, ‘proportionally large, rough-wrinkled. @ : 

Eleusine Indica, Craz-Grass, YarD-Grass, Doe’s-rart, or WiRE- 
“Grags. ‘Introduced only in yards or lawns N., more abundant S., where it is 
valuable for cattle; low, spreading over the ground, pale; glumes and palets 
pointless. 
Dactylocténium Zagyptiacum, Ecyrrian Grass. Yards and fields, 

chiefly Rites S.: creeping over the ground, low; spikes dense and thickish ; 
‘glumes flattened laterally and keeled, one of them awn-pointed, the strongly 

celed boat-shaped lower palet also pointed. 

‘+ +. 4 Spikelets spiked alternately on opposite sides of a zigzag jointed rhachis. 

++ Glume only one to the solitary spikelet, which stands edgewise, 

Lolium perénne, Darnet, Rye-Grass, or Ray Grass. Introduced 
from Europe: a good pasture-grass, 1°- 2° high, with loose spike 5'-6! long, 
of 12 or more ahout 7-flowered spikelets placed edgewise, so that one row of 
flowers is next the glume, the other next the rhachis; lower palet short-awned 
or awnless. 

++ Glumes a pair to the single spikelet, right and left at each joint of the rhachis. 

Triticum répens, Covcu-Grass, Quitcx or Quicn-Grass, &c., belongs 
to tHé-section with perennial roots; ‘this spreads amazingly by -its vigorous 

‘Hoag running yootstocks, is a, pest in cultivated fields, and is. too coarse and 
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hard for a meadow grass: of many varieties, introduced from Europe; spikelets 
4-8-flowered ; lower palet either pointless or short-awned. 2. ae 

T. vulgare, Wuuzar. “Spike dense, somewhat 4-sided; the spikelets 
crowded, 4 — 5-flowered, turgid ; glumes ventricose, blunt; palet either awned 
or awnless; grain free. @ : : 

T. Spélta, Srerr. A grain rarely cult. in this country; spike flat, the 
rhachis frayile, breaking up at the joints; grain enclosed in the palets. @ 
Secale cereale, Ryn. Tall; spike asin wheat; spikelets with only 2 per- 

fect flowers ; glumes a little distant, bristly towards the base ; lower palet ven- 
tricose, long awned ; grain brown. 

+ + = Glumes 6 at each joint, in front of the 8 spikelets, forming an involucre. 

Hordeum vulgare, Common Barrey, from the Old World : spike 
dense, the 3 spikelets at each joint of the rhachis all with a fertile flower, its 
lower palet long-awned. @ hyde. uy fee 2: ; - 

H. distichum, Two-rowep Barzer, from Tartary : only one spikelet 
at each joint of the rhachis with a fertile flower, the two lateral spikelets being 
reduced to sterile rudiments, the flowers therefore two-rowed in the spike. -@ 

(+ + + + Spikelets in a contracted panicle or seeming spike, or if spiked some- 
_ what on one side of the rhachis : each with a single perfect flower, its palets 

of’ coriaceous or cartilaginous texture : by the side of it are either one or two 
thin palets of a sterile usually neutral flower. e ie -35 

Setaria, Foxrart-Grass. Spikelets in clusters on the branches of th 
contracted spike-like panicle or seeming spike, these continued beyond them 
into awn-like rough bristles; but no awns from the spikelets themselves. 
Weeds, or the last one cult.; all from Old World; fl. late summer. @ 

8. glatiica, Common Foxralt: in all stubble and cultivated grounds ; low ; 
spike tawny yellow, dense ; long bristles 6 - 11 in a cluster, rough upwards (as 
also all the following) ; palets of perfect flower wrinkled crosswise. 

S. viridis, Green Foxtart or Botrre-Grass ; has less dense and green 
spike, fewer bristles, and palets of perfect flower striate lengthwise. 

§. Italica, or GermAnrca, Iratian Minter, Bencar Grass, &. Cult. 

for fodder, 3° — 5°high, with rather large leaves, a compound or interrupted so- 

called spike, which is evidently a contracted panicle, sometimes 6/— 9! long and 

nodding when ripe; bristles short and few in a cluster; palets of the fertile 
flower smooth. 

Panicum (Digitaria) sanguinale, Fivczr-Grass or Cran-Grass. 

Chiefly a weed in cult. fields in late summer and autumn, but useful in thin 

grounds S. for hay; herbage reddish ; spikes 4-15, slender, digitate, nearly 

1-sided ; spikelets seemingly 1-flowered with 3 glumes ; no awns. @ 

P. Crus-galli, Cocx’s-roor P., or Barnyarp-Grass. Common weedy 

grass, of moist barnyards and low rich grounds : coarse. with rather broad leaves, 

and numerous seeming spikes along the naked summit of the flowering stems, 

often forming a sort of panicle ; spikelets containing one fertile and one sterile 

flower, the lower palet of the latter bearing a coarse rough awn. () 

P capillare, Witcu Grass of stubble and corn-fields in autumn, having 

a very open capillary panicle, would be sought under another division; it is a 

mere weed. 
B. Stems not hollow, pithy. 

§ 1. Spikelets clustered or scattered in an ample panicle, each with one perfect and 

one neutral or staminate flower. 

% Without silky-down : glumes, gc. russet-brown, coriaceous. 

Sérghum vulgare, Inp1aNn Mixuet, Durra, or Doura, &e., from Africa 

or India; the var. c&rNnuum, Guinea Corn, has densely contracted panicle, 

and is cult. for the grain. Var. SACCHARATUM, Sweet Sorcuum, CHINESE 

Sucar-Cane, Impues, &c., cult. for the syrup of the stem; and Broom-corn, 

for the well-known corn-brooms. @ 
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« « Long white silky down with the flowers. 
Saccharum officinarum, True Sucar-Cane: cult. far S.: rarely 

left to flower, propagated by cuttings; stem 8°-20°high, 1/-2/ thick. 2 

Gynérium argénteum, Pampas Grass. Tall reed-like grass, from 
S. America, planted out for ornament; with a large tuft of rigid linear and 
tapering recurved-spreading leaves, several feet in length ; the flowering stem 6 
to 12 feet high, in autumn bearing an ample silvery-silky panicle. 2 

§ 2. Spikelets in spikes: staminate and pistillate separate, 

* In the same spike, the upper part of which is staminate, the lower pistillate. 

Tripsacum dactyloides, Gama Grass, Sesame Grass. Wild in 
moist soil from Conn. S.: proposed for fodder S.; nutritious, but too coarse ; 
leaves almost as large as those of Indian corn; spikes narrow, composed of a 
row of joints which break apart at maturity ; the fertile cylindrical, the exter- 
nally cartilaginous spikelets immersed in the rhachis, the sterile part thinner 
and flat. 2 

x « In different spikes. 
Zea Mays, Maize, Inptan Corn. Stem terminated by the clustered 

slender spikes of staminate flowers (the fassel) in 2-flowered spikelets; the pis- 
tillate flowers in a dense and many-rowed spike borne on a short axillary branch, 
two flowers within each pair of glumes, but the lower one neutral, the upper pis- 
tillate, with an extremely long style, the sik. @ 
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FLOWERLESS or CRYPTOGAMOUS PLANTS: 

Tuose which fructify without true flowers, that is, with- 
out stamens and pistils, and produce spores (simple cells) in 
place of seeds. 

Crass III. ACROGENS; the highest class of Flower- 
less Plants, those with a distinct axis, or stem, growing 
from the apex, containing woody matter and ducts, and 
bearing leaves, or something answering to leaves. 

The account of the three following families is contributed by Proressor 
Dantex C. Eaton, of Yale College. Figures of the indigenous genera are 
given in the Manual. 

131. EQUISETACE, HORSE-TAIL FAMILY. 

Perennial flowerless plants, rising from creeping rootstocks; the 
stems mostly hollow, furrowed, many-jointed, with mere scales at 
the joints united into a sheath in place of leaves; either simple or 
with branches in whorls about the joints; fructification in terminal 
cone-like spikes, composed of 5-angled short-stalked and shield- 
shaped scales, each bearing on the under surface about 6 one-celled 
spore-cases. Contains but one genus. 

1. EQUISETUM, HORSE-TAIL, SCOURING-RUSH. (Name from 
the Latin, meaning horse-tail.) Stems grooved, the cuticle often containing 
silex; each joint closed at the lower end, and bearing at the i a tubular 
sheath (a whorl of united leaves) which encloses the base of the next joint, 
and is split into as many narrow teeth as there are ridges in the stem. Seeds 
(that is, spores) minute, each with four club-shaped threads, which are coiled 
about the spore when moist, but uncoil suddenly when dried. — Of 25 species, 
most of them widely distributed throughout the world, four or five are com- 
mon with us. (Lessons, p. 157, fig. 493 - 498.) 

§ 1. Stems living through the winter, unbranched, or with very few branches, fruit- 
ing in summer. 

é male, Durcn Rusues, Scourine-rusH. Common on wet banks, 
payee solitary or 2-4 together, cylindrical, 1°-4° high, with many rough 
ridges ; sheaths marked with one or two black rings, and divided into 15-25 
narrow teeth, their points deciduous. 
E. scirpoides. Wooded hillsides, from Penn. N.: stems in dense clus- 

ters, 3'- 6! high, not hollowed, very slender and wiry, entangled, about 6-fur- 

rowed ; sheaths 3-toothed. 
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§ 2. Stems annual, not living through the winter, branched, at least the sterile ones. 

E. limosum. Muddy edges of streams, rather common: stems all alike, 
2°— 3° high, with many furrows, fruiting in summer, and afterwards sending 
out a few upright branches ; sheaths with 15-20 dark-colored acute teeth. 

E. arvénse, Common Horse-tain. Moist sandy places, common N.: 
fertile stems unbranched, with very conspicuous sheaths, 4'—8' high, appearing 
in earliest spring and soon withering; sterile stems 8/-20’ high, producing 
many whorls of rather rigid slender and mostly simple 4-angled branches. 

E. sylvaticum, Woopitanp H. Common N., along the edges of moist 
woods : fertile stems appearing in early. spring, but lasting. all summer, both 
these and the sterile ones producing many- whorls of spreading or gracefully 
decurved compound softish 3 -5-furrowed branches and branchlets ; sheaths of 
the main stem loose, 8 — 14-toothed. 

182. FILICES, FERN FAMILY. 

Flowerless plants with creeping or ascending rootstocks, or even 
erect trunks, bearing distinct leaves (fronds), which are rolled up 
(cireinate) in the bud (except in one group), and bear commonly on 
the under’surface or on the edges the simple fructification, consist- 
ing of 1-celled spore-cases (technically called sporangia) variously 
grouped in dots, lines, or masses, and containing but one kind of 
minute, 1-celled, powdery, numerous spores. A large family, most 
abundant in warm and moist regions, consisting of 8 suborders, 6 of 
which are represented with us. 

[The divisions of a pinnatifid frond are properly culled segments ; of a pinnat 
frond, pinne ; of a 2-3—4-pinnate frond, pinnules or ultimate segments. The stalk 
of the frond is a. stipe; its continuation through the frond, the rhachis ; its branches, 
partial or secondary rhachises. A rhachis bordered by the leafy portion becomes a 
midrib, which may be primary, secondary, §c.| 

J. POLYPODIACE, or TRUE FERNS: characterized b; 
stalked spore-cases, having a vertical, incomplete, many-solnted, 
elastic ring, which straightens at maturity, breaking open the spore- 
case transversely, and so discharging the spores. Spore-cases rarely 
if ever on very narrow thread-like branches; the fruit-dots often 
covered by a scale-like involucre (the indusium). 

§ 1. No definite fruit-dots, but the spore-cases in large patches on the nder surface 
of the fertile frond, or entirely covering the under surface: no indusium. 

1. ACROSTICHUM § CHRYSODIUM. Fronds simple or pinnately branched, 
with reticulated veins : spore-cases covering the whole under surface of the 
frond or of its upper divisions. . 

2. PLATYCERIUM. Fronds irregularly forking; veins reticulated: spore-cases 
in large patches on special portions of the under surface. 

§ 2. Spore-cases on the back of the frond, sometimes near the margin, in dots or lines 
teary) placed on the veins or at the ends of the veins, but without indusium of 
any 

8. POLYPODIUM. Fronds simple or pinnate, rarely twice pinnate; veins free 
or reticulated; fruit-dots round or roundish, at the ends of the veins, or at the 
point where several veins meet (anastomose). Stalk articulated to the root- 
stock, and leaving a distinct scar when decayed away. : 

14. PHEGOPTERIS. Agrees with Polypodium in most respects; but has the fruit- 
dots smaller, and commonly on the veins, not at their ends, and the stalk is 
not articulated to the rhachis. 

4. GYMNOGRAMME § CEROPTERIS. Fronds compound, covered beneath 
wish, whl or yellow waxy powder: fruit-dots in long often forking lines 
on the veins. 
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5. NOTHOLENA. Fronds once or twice pinnate, woolly, scaly or powdery be- 
nos; fruit-dots at the ends of the veins, forming a line ae the qiargio of 

e divisions. 
§ 3. Spore-cases on the back along the margin of the frond, provided with an invo- 

lucre formed of its rehecea and see or ie tabbed margin. 
6. ADIANTUM. Frnit-dots at the ends of the veins, borne on the inner side of a 

reflexed portion of the margin. Stalk dark and polished, sometimes chaffy- 
bristly. Pinnules aware separate, distinctly stalked or almost sessile, but 
never decurrent on the rhachis. : ve 

7. PTERIS. Spore-cases on a transverse veinlike receptacle within the margin, 
which connects the ends of the veins, and is covered by the reflexed thin 
margin. Stalk light-colored (except in § Doryopteris.) Pinnules or ultimate 
segments adnate to the rhachis, often decurrent. vat 

8. PELLEA. Spore-cases in short lines on the are part of the veins, confluent 
in a sub-marginal band of fructification, white within, more’ or less covered 
by the reflexed and comment y thin margin. Stalk dark and polished, some- 
times chaffy. Pinnules mostly distinct, sessile or nearly so. 

§ 4. Fruit-dots oblong or linear, on transverse reticulating veinlets, in rows near the 
midrib and parallel to it: indusium of the same shape as the fruit-dot, opening 
toward the midrib and attached by the outer edge to the fruitful cross-veilet. 

9. WOODWARDIA. Fruit-dots straight, oblong-linear, in chain-like rows, aly 
sunken in shallow cavities of the under surface of the frond. Rather large, 
native. Veins reticulated, often very much so. ; 

10. DOODIA. _ Fruit-dots oblong, often slightly crescent-shaped, not sunken in the 
frond. Exotics; the narrow fronds pinnatifid or simply pinnate. 

§ 5. Fruit-dots oblong or linear, on one or both sides of oblique veinlets, with involu- 
cres of like shape attached by one edye to the veinlet and free along the other. 

11. ASPLENIUM. Fruit-dots single and placed on the upper side of the veinlets, 
rarely double and set back to back on both sides of the same veinlet. “Veins 
mostly free. : ie = . 

12. SCOLOPENDRIUM. Fruit-dots linear, elongated, double and placed face to 
face along contiguous: veinlets; each pair thus seeming to be a single one 
with an indusium opening along the middle. Frond simple, ribbon-shaped 
-or tongue-shaped, with free forking veins. - ete 

13. CAMPTOSORUS.  Fruit-dots various, mostly short;. those near the midrib 
double as in the last; the outer ones angled, curved or straight, simple as in 
Asplenium. Frond aes tapering to a long and narrow usually rooting 
point. Veins reticulated. 

§ 6. Fruit-dots on the back of the veins. rarely at the ends, round.or roundish, covered 
at,least when young by « special indusium of the same general shape. Sterile 
and fertile fronds alike or nearly so. 

15. ASPIDIUM. Indusium fiat, round or kidney-shaped, fixed at or near the cen- 
tre, opening all round the edge. Mostly rather large Ferns, from once to thrice 

- pinnate. eins free in the native. species. yi Lo 
16. CYSTOPTERIS. Indusium convex, fixed by the base partly under the fruit- 

dot, at length reflexed. Small Ferns, with delicate twice or thrice pinnate 
fronds. Veins free. : 

§ Sterile fronds broad and leafy: fertile ones with contracted and rolled. up and pod- 
like or berry-like divisions: indusium very obscure, irregularly semicircular, 
placed at the base of a short receptacle to which the spore-cases are attached. 

17. STRUTHIOPTERIS. Sterile fronds tall, with free veins, growing in a crown; 
fertile fronds coming up much later in an inner circle, pinnate, each ae 
rolled up from the ipa: into a somewhat cylindrical or necklace-like body, 
containing the fruit. ; ie. : 

18. ONOCLEA. Fronds scattered on a-long creeping rootstock; sterile ones with 
reticulated veins; fertile ones twice pinnate, the divisions contracted, rolled 
up and berry-like: # ; i. 

§ 8. Involucres star-shaped, with broad and ragged or else capillary and jointed rays, 
placed on the veins under the round fruit-dots, sometimes at first enveloping 
the spore-cases. 

19 WOODSIA. Small Ferns, often growing in dense tufts: fronds once or twice- 

pinnate: veins forked, free. 
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§ 9. Fruit-dots separate or laterally confluent at or near the margin of the frond, 
borne on the ends of the veins, or on the ends of very shart side-veinlets: the 
indusium attached at the base or base and sides, and opening toward the mar- 
gin of the fruitful portion of’ the frond. 

20. DAVALLIA. Indusium ofa single piece, flattish or often convex and shaped 
like half a goblet cut lengthwise. Exotic Ferns, mostly decompound. ° 

21. DICKSONIA. Indusium united by its sides with a little lobe or tooth of the 
frond, forming a minute Slipped ep, at first nearly or quite closed, opening 
as the spore-cases ripen. Large Ferns, native or exotic, some of the latter 
arborescent. 

II. CYATHEACEZ, or TREE FERNS: with erect and tree- 
like stems, often many feet high. Fruit-dots round, not marginal, 
naked, or with an involucre placed beneath the stalked spore-cases, 
which are seated on a globose or elevated receptacle, have a some- 
what oblique complete ring, and burst open transversely. 

22. CYATHEA. Fruit-dots on a vein or in the forking of a vein, at first enclosed 
in a globose involucre, which opens at the top, and remains cup-shaped with 
an entire or broken edge. 

23. ALSOPHILA. Fruit-dots as on the last, but entirely naked, or with a rudi- 
mentary indusium consisting of a minute scale beneath the spore-cases: 
veins free. 

III. HYMENOPHYLLACEZ, or FILMY FERNS: these 
have very delicate and translucent fronds, the short-pedicelled spore- 
cases growing on a short or long thread-like receptacle, included in 
a goblet-shaped or 2-lipped involucre, and furnished with a complete 
transverse or slightly oblique ring. 

24. TRICHOMANES. Fruit-dots marginal, at the end of a vein, which extends 
through the funnel-form or goblet-shaped involucre, as a thread-like recepta- 
cle bearing the spore-cases; involucres sunken more or less in the frond, and 
of the same pellucid texture. 

IV. SCHIZAZACEZ:: mostly small Ferns, or else with climb. 
ing fronds. Spore-cases ovate, sessile, having a complete transverse, 
articulated ring or cap at the apex, and opening by a longitudinal 
slit. 

P i Bae ee ee no eae bs: 
« Ferns with elegant climbing pis veal - fe Sabre ping 1 spore- 

25. LYGODIUM. Pinne or frondlets in pairs. Spore-cases covered by imbri- 
cating scale-like indusia in a double row on narrow lobes of the frond. 

* « Not climbing: rootstock short: fronds clustered: spore-cases fixed by their base: 
no indusium. 

26. ANEIMIA. Spore-cases on the narrow panicled branches of the lowest pair of 
inne of the 1-8 pinnate frond, or on separate fronds. 

27. SCHIZEA. Spore-cases in a double row on the narrow divisions of a pinnate 
or rarely pedate special appendage to the simple and linear, or fan-shaped, 
and sometimes many-forke fran, 

Vv. OSMUNDACE, or FLOWERING FERNS: rather large 
Ferns; the spore-cases covered with reticulated ridges, opening 
longitudinally into two valves. and with no ring, or a mere vestige 
of a transverse ring at the back. 

28. OSMUNDA. Rootstock very thick, creeping, the growing end producing a 
crown of tall showy fronds. Fertile fronds or parts of fronds contracted, 
pinnately compound, the narrow often thread-like divisions densely covered 
with nearly sessile spore-cases. 



FERN FAMILY. 3863 

VI. OPHIOGLOSSACES, the ADDER’S-TONGUE FAM- 
ILY: mostly rather small ferns, with sessile, globular, coriaceous 
Opaque and smooth spore-cases, opening transversely into 2 valves, 
and wholly destitute of a ring. Fronds not rolled up in the bud, 
as they are in all the foregoing, rising from a very short rootstock 
or corm, with fleshy roots. 

29. BOTRYCHIUM. Spore-cases in pinnate or com d spikes, distinct. i 
art of the frond ianihaeis om i free. Pratap cena pees 

80. OPHIOGLOSSUM. Spore-cases cohering in a simple spike. Sterile part of 
frond simple in our species; the veins reticulated. 

1. ACROSTICHUM § CHRYSODIUM. (From Greek words meaning 
a row at the top, the application not evident.) All tropical. 

A.atireum. A large evergreen Fern, along the coast of South Florida; 
the fronds simply pinnate, coriaceous; pinnz 4!- 6! long, 1/ - 2! wide, elliptical 
or oblong-linear. 

2. PLATYCERIUM, STAG-HORN FERN. (Name from the Greek, 
meaning brvad horns.) Natives of Africa, Australia, &c.: cult. in conserva- 
tories. 

P. alecicérne. Sterile fronds sessile, rather thin, flat and rounded, over- 
lapping each other ; fertile ones erect, 1° high, whitish and minutely downy 
aa 2-3 times forked, with divisions about 1’ wide, the topmost ones 

uitful. é 

3. POLYPODIUM, POLYPODY. (Name in Greek means many-footed, 
referring to the branching rootstock.) An immense genus, found in all parts 
of the world. 

§ 1. Potyropium proper. Veins free: the following all native. 
P. vulgare, Common Potyropy. Rocky places N., small, simply pin- 

natifid, evergreen, smooth both sides, 4'- 10’ high, 1/—3! wide, the numerous 
divisions oblong-linear ; fruit-dots rather large. (Lessons, p. 157, fig. 499.) 

P. ineanum. Shady places S., often on trees; much like the last, but 
much smaller, and beneath grayish and scurfy with peltate scales; fruit-dots 
rather small. 

§ 2. Camprtongtron. Veins parallel, pinnate from the midrib, connected by 
numerous tr se angularly arched veinlets, with short fruit-bearing vein- 
lets proceeding from the angles. 

P. Phyllitidis, Harrs-ronevez, of Tropical America; frond simple, 
linear-lanceolate, 19-14° long, 1/~- 2! wide, thinly chartaceous, smooth and 
shining ; fruit-dots in 2 rows between the veins. 

§ 3. Nipudésoius. Veins much as in the preceding, but very obscure and closély 
reticulated. Fronds simple, of a thickish texture, covered on both sides with 
a close stellate down. 

P. Lingua. Cult. from Japan : fronds 4!- 8! long, ovate-oblong or lanceo- 
late, entire, at length nearly smooth above; fruit-dots exceedingly numerous, 
closely arranged in many rows. 

§ 4. Puiesdopvium. Veins reticulated, with free veinlets included in the larger 
meshes. Fruit-dots in 1-38 rows between the midrib and margin, commonly 
placed each one on the converging ends of a pair of veiniets. 

P.atreum. A large showy Fern of Florida, and cult. from West Indies ; 
fronds on a stout stalk, broadly ovate in outline, smooth, pale green above, 
glaucous beneath, pinnately parted into 5~9 or more oblong-linear or lanceo- 
late spreading divisions. 
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4. GYMNOGRAMME. (Name meaning in Greek a naked line,. from 
the elongated fruit-dots.) The following cult. species all have free veins, and 
the under surface of the fronds covered with a yellow or whitish waxy powder. 

G. triangularis, Catirornian GoLp-FERN. Deserves more general cul- 
tivation ; frond 4/-6' long, on slender and polished stalks, broadly 3- or rather 
b-angled in outline, twice pinnate below, pinnate above ; pinns oblong-lanceo- 
late, deeply pinnatifid into obtuse lobes. Smooth and green above, beneath 
of a rich golden yellow, sometimes paler; the fertile fronds at length nearly 
covered with brownish lines of spore-cases. : 

G. sulphurea, of West Indies: fronds narrowly lanceolate in outline, 
1°-13° high, 2'-3! wide, pinnate; pinnz ovate or ovate-oblong, lower ones 
gradually smaller and very remote, pinnatifid into ovate obtuse toothed or rag- 
ged lobes, the lower surface covered with sulphur-yellow powder. - 

G. calomélanos, from Tropical America, the commonest Gold and Silver 
ferns of the conservatories ; much like the last, but broader and larger, the lower 
pinne largest, and lobes mostly acute. The powder white, or in var. cHRYsO- 
PHYLLa golden yellow. 

5. NOTHOLAINA. (Name from the Greek, signifying spurious wool, the 
woolly pubescence of some species concealing the marginal fruit-dots.) The 
following cult. species are small, 4/-8! high, ovate in outline, mostly tri- 
pinnate; their ultimate divisions roundish-ovate or oblong, distinct, stalked, 
and covered beneath with a waxy powder: stalk and branches dark brown 
and polished. 

N. flavens, from Central America: powder bright yellow; fruit-dots ex- 
tending from the edge almost to the midrib, so that it might equally well be 
considered a Gymnogramme. 

N. nivea. Also Central American, and very like the other ; but the powder 
snowy white, and the fruit-dots closer to the margin. 

6. ADIANTUM, MAIDEN-HAIR. (Name from the Greek, meaning 
unwetted, the rain-drops not adhering to the fronds.) A large genus, most 
abundant in warm climates. 

* Frond simply pinnate: exotic. 

A. macrophyllum. Cult. in hot-houses from West Indies; pinne 2-5 
pairs and a terminal one, nearly sessile, deltoid-ovate, 2'-3/ long, nearly half 
as wide; fructification in long marginal rarely interrupted lines. Pinna of 
sterile fronds wider and somewhat crenately incised and toothed. 

x * Frond 2-4 times pinnat te-l late in general outline. 
A. Capillus-Véneris, Venvs-a«1n, so named from the shining capillary 

branches of the rhachis ; native S., often in conservatories N. : twice pinnate or 
thrice pinnate at the base, the long upper part simply pinnate; pinnules about 
}' broad, on very slender stalks, sharply wedge-shaped at the base, rounded at 
the top, or rhomboidal, commonly deeply lobed from the upper margin; fruit- 
dots one to each lobe; involucres kidney-shaped or transversely oblong. Plant 
6’—12' high, often pendent from damp shaded rocks in the mouths of wells, 
&e., in §. of Europe. 

A. thidpicum, as commonly seen in hot-houses, is much like the last , 
but has smaller pinnules not so sharply wedge-shaped, often broader than long, 
and less deeply: lobed ; fruit-dots in deep sinuses of the upper margin ; involucres 
kidney-shaped or crescent-shaped. 3 ; oe 
A. cuneatum, from S. America, is a much larger plant, broadly triangu- 

lar in outline, 3-4 times pinnate; pinnules smaller and very numerous, wedge 
shaped at the base, the upper edge deeply lobed ; fruit-dots as in the last. 

* * % Frond two-forked, with elongated sim innate divisions springii mn 
the upper side of the two sh aor aH oss midrib of the inns see 
veins forked from the buse. 

A. pedatum, Maipen-nirr. Native in shady woods ; whole plant smooth, 
1°-2° high; principal divisions 4’- 10! long, 1/-14! wide; pinnules very 
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numerous ‘oblong, broadest at the base, obtuse, lobed. from the upper edge ; 
fruit-dots at the top of the lobes ; involucres transversely oblong or linear. — 
A. hispidulum, from Australia, &c.: commonly less ‘symmetrical than 

the last, when young irregularly 3-4-branched; a smaller plant with finely 
or bristly s and rhachis; pinnules minutely hairy, nearly entire; 

fruit-dots crowded along the upper margin, involucres rounded kidney-shaped. 

7. PTHRIS, BRAKE. (The ancient Greek name for Ferns, meaning a 
wing, from the feather-like fronds.) Another large and widely distributed genus. 

§ 1. Veins free: stalk straw-colored or brownish. 

x Frond simply pinnate: pinne undivided. 

P. longifolia. Cult. from warm regions, native in S. Florida: oblong- 
lanceolate in outline ; pinne numerous, linear and tapering from a truncate or 
cordate base, the upper and lower ones gradually smaller. 

* % Frond pinnate, and with the lower pairs of pinne forked or again pinnate, 
the divisions and upper pinnee elongated, simple. 

P. Crética. Cult. from warm climates, native in Florida: 1°-2° high; 
pinne 1-4 pairs, the upper ones slightly decurrent, lower ones cleft almost to 
the base into 2-3 long linear-lanceolate acuminate divisions ; sterile ones and 
tips of the narrower fertile ones finely and sharply serrate. Var. ALBO-LINEATA 
as a whitish stripe in the middle of each division. 
P. serrulata. Cult. from China: 1°-14° high; pinne 3-8 pairs, all 

but the lowest decurrent and forming a wing 3" wide on the main rhachis ; 
lower pairs pinnately or pedately cut into several narrow linear-acuminate 
divisions; upper ones simple, sterile ones spinulose-serrulate. 

% * % Fronds pinnate, and the numerous primary divisions prnaeay cut into many 
lobes, the lowest ones mostly with 1-3 elongated similarly-lobed branches on 
the lower side, 

P. quadriaurita. Cult. from East or West Indies, &c.: fronds 1°-3° 
long, 6/~12! wide, broadly ovate in outline; lobes of primary divisions linear- 

oblong, 4/—1' long, 3’' wide, very numerous and often crowded, mostly rather 
obtuse. Var. aRG¥R#a, has a band of white along the middle of the primary 
divisions ; to this is added a tinge of red in var. TR{COLOR. 

* * * % Fronds broadly triangular, twice or thrice pinnate throughout: lowest 
primary divisions long-stalked. 

P. aquilina, Common Brake. Plentiful everywhere, 1°- 5° high, harsh 
to the touch ; the lowest primary divisions standing obliquely forward ; second- 
a divisions pinnatifid with many oblong or linear sometimes hastate lobes, 
which in a fruiting frond are bordered everywhere with brown spore-cases. 

§ 2. Doryérreris. Veins finely reticulated: frond pedate, and 5-angled: 
stalk black and shining. 

P. pedata. Cult. from West Indies and S. America: frond 2/-6! long 
and nearly as wide, almost parted into a few primary divisions ; upper ones en- 
tire, lowest pair again cleft ; the lobes on the lower side much largest. 

8. PELLAIA, CLIFF-BRAKE. (Name from the Greek, meaning dark- 
colored, descriptive of the stalk.) Mostly small Ferns: the following ‘species 
have fronds of a somewhat coriaceous texture. j 
P. rotundifolia, from New Zealand: frond narrow, 6/-12! Jong, on a 

chaffy and: pubescent wiry stalk, simply pinnate; pinne round or roundish- 
oblong and entire; bad of spore-cases very wide and cOtedling the narrow 
involucre. 7 

P. atropurpurea. Wild, on shaded limerock : fronds tufted, 6’- 12! long, 
2'~4! wide, with polished and sparingly downy stalks, 2-pinnate, simply pinnate 
toward the top ; pinnules distinct, oblong or linear-oblong, rarely halberd-shaped, 
obtuse or slightly mucronate; involucre rather broad, and at length hidden by 
the spore-cases. 

P. hastata, from South Africa: mostly larger than the last and very vari- 
able; frond ovate-lanceolate. or, oblong, .1~.3-pinnate;- pinaules- lanceolate or 
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rhomboid-ovate, very often halberd-shaped, the end ones of the pemery pinns 
much the largest, often 1/-2/ long and 4/-1! broad; stalk and branches black 

’ and polished, smooth ; involucre rather narrow. 

2. ‘WOODWARDIA, CHAIN-FERN. (Named in honor of Thomas J. 
Woodward, an English botanist of the last century.), A small genus of rather 
large Ferns, all natives of the N. temperate zone. 

W. Virginica. Tall, growing in swamps N. & §.: sterile and fertile 
fronds alike, ovate in outline, pinnate, with lanceolate deeply pinnatifid pinne ; 
lobes oblong, obtuse; veins reticulated, forming a single row of meshes along 
the midribs of pinne and of lobes, the outer veinlets free; fruit-dots oblong, 
close to the midribs. 
W. angustifolia. Range, &c. of the last, but less common: fronds 6 '— 

10! long, 4’—6! broad, pinnatifid almost to the winged rhachis into 17 — 27 lobes, 
which are broadly lanceolate and with copiously reticulated veins in the sterile 
frond, but are narrowly linear in the fertile, and with a single row of narrow 
meshes next the midrib; fruit-dots linear, sausage-shaped, one in zach mesh. 

10. DOODIA. (Named in honor of Samuel Doody, an early English Crypto- 
gamic botanist.) Small Ferns, cult. from Australia and New Zealand. 

D. caudata. Fronds 9'-15’ long, linear-lanceolate, on dull-black nearly 
smooth stalks, pinnate with many linear serrate and nearly sessile pinnz, which 
-are about 1/ long, often slightly auriculate at base, the lower ones rather trian- 
gular, distant; fruit-dots in a single row next the midrib. 

D. aspera. Stalk black and rough with small ragged points ; fronds broadly 
lanceolate, rather coriaceous, harsh to the touch, pinnatifd to the rhachis ;' di- 
visions crowded, oblong-linear, spinulose-serrate, lower ones gradually smaller ; 
fruit-dots not close to the midrib, sometimes a second row next the margin. 

ll. ASPLENIUM, SPLEENWORT. (Name from the Greek; refers to 
supposed action on the pet) A very large genus, the size of the species 
ranging from quite small up to very large and even tree-like. 

§ 1. Fronds undivided, large and showy: cult. from East Indies, ge. 

A. Nidus, Brrp’s-nest Fern. Fronds numerous, broadly lanceolate, 
2°- 4° long, 4! - 8! wide, entire, short-stalked, arranged in a crown around the 
central upright rootstock ; fruit-dots very narrow, elongated, crowded, running 
from the stout midrib obliquely half-way to the margin. 

§ 2. Fronds small, pinnatifid below, tapering into a long entire point - native, 

A. pinnatifidum. Very rare, near Philadelphia, and sparingly W.&S., 
Fn singed along the Alleghanies: fronds 3!- 6! long, 4""—14! wide at the base; 
lobes roundish-ovate mostly obtuse; fruit-dots small, irregular. 

§ 3. Fronds simply pinnate. 
* Small Ferns, 4'-15! high: all except the last are wild species. 

A. Trichémanes. Common, forming dense tufts in crevices of shady 
rocks: fronds linear, 4'-8/ long, with black and shining stalk and rhachis, and 
many roundish or oblong slightly crenated or entire pinnz, about 4! long and 
about half as broad ; fruit-dots few to each pinna. 2 
A.ebéneum. Common in rocky woods: fronds linear-lanceolate, nar- 

rower at the base, 8/-15/ long, 1!-2! wide; stalk dark and polished; pinnz 
many, linear-oblong, often slightly curved, finely serrate, auricled on one or 
both sides at the base ; fruit-dots numerous. 
A. flabellifolium. Cult. from Australia: lax, the rhachis often pro- 

longed and rooting at the very end ; fronds linear; pinnw sharply wedge-shaped 
at the base, the broad and rounded end crenated ; Fruit-dots irregularly radiat- 
ing from the base of the pinne. 

* * Large Ferns, 1° - 3° high. 

A. angustifolium. Rich woods N., and S., mainly along the mountains : 
fronds thin, long-lanceolate, pinnz many 3/-4! long, linear-lanceolate from a 
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truncate or rounded base, acuminate, nearly entire; those of the fertile frond 
narrower ; fruit-dots slightly curved, very numerous. 

__ § 4. Fronds more than once pinnate. 
* Fruit-dots more than one in each smallest division of the frond. 

A. Ruita-muraria, Watt-Ruz. On exposed cliffs of limestone, from 
Vermont W. & S.: fronds small, 1! -4’long, ovate, twice or thrice pinnate, 
the few divisions rather thickish, wedge-shaped or rhomboid, toothed at the 
top; fruit-dots few, becoming confluent. 
A. furcatum. Cult. from Trop. America, S. Africa, &c.: fronds 8’—15! 

long, 3/—6! wide, on a somewhat hairy stalk, ovate-lanceolate,- pinnate with 
lance-oblong acuminate pinnz, which are again pinnately cut nearly or quite to 
the midrib; divisions obi ue, wedge-shaped, narrow, serrate, rather coriaceous, 
deeply marked by thé forking veins; fruit-dots elongated, radiating from the 
base of the division. 

A. thelypteroides. In rich rocky woods, not rare : fronds 14°-3° high, 
thin in texture, broadly lanceolate, pinnate; pinnz 3/—6/ long, lanceolate, 
deeply pinnatifid into close-set oblong and obtuse minutely toothed lobes ; fruit- 
dots 6~12 to each lobe, some of them commonly double. 

A. Filix-fé@mina, Lapy-Fern. Common in moist woods: fronds large 
(2°-3° high, 4/-8! broad), growing like the last in a crown, 2—3-pinnate ; 
pinnz lanceolate, with a narrow border to the secondary rhachis: pinnules 
oblong and sharply serrate, or in larger plants lanceolate and pinnatifid with 
incised lobes ; fruit-dots short, variously curved, at length confluent. 

* * Smallest divisions of the frond narrow, entire, containing but a single veinlet 
and but one fruit-dot. 

A. Belangeri. Cult. from Malacca and Java: fronds 1°—1}° high, 
2'—3! wide, coriaceous, pale green, as is the stoutish stalk; pinnz oblong, 
truncate at the base, with a rounded apex, pinnatifid to the winged midrib into 
numerous narrowly oblong and obtuse lobes, the upper basal ones of each pinna 
2-3-cleft, the rest entire and bearing on the side farthest from the main rhachis 
a solitary elongated fruit-dot. 
A. myriophyllum. Limestone caves in Jackson Co., Florida: fronds 

delicate, almost translucent, lanceolate, 6/—9/ long, 1'-2' wide, 2-3-pinnate ; 
smallest divisions obovate-oblong, 2'’- 3” long, $" wide; fruit-dot in the lower 
half of each division. ‘ 
A. bulbiferum. Cult. from New Zealand, &c: fronds herbaceous, ample, 

broadly lanceolate, 1°-3° long, 6/-12' wide, 2-3-pinnate, often producing 
leafy bulbs on the upper surface; pinnz triangular-lanceolate, with a broadly 
winged midrib; pinnules lanceolate, deeply toothed or cut into oblong-linear 
lobes ; fruit-dots extending from the middle of the lobes downward almost to 
the midrib of the pinnules. 

12. SCOLOPENDRIUM. (Name from the Greek word for a centipede, 
suggested by the many oblique lines of fruit each side of the midrib.) 

S. vulgare, Hart’s-roneuz. Rare, among shaded rocks in Central New 
York and in Canada West; fronds 6’- 18! long, 1/2! wide, oblong-lanceolate 
from a heart-shaped base, herbaceous, the margin entire or wavy. Cultivated 
forms from England are crisped, crested, many-forked, &c. 

13. CAMPTOSORUS, WALKING-LEAF. (Name from the Greek, 
meaning a bent heap, referring to the curved and angled fruit-dots.) Almost 
the only species is 

. vhizophyllus. Damp mossy rocks N. & S., mainly along the moun- 
ane oat 0 mb long, faponidie fod a heart-shaped or auricled base 6” - 12" 

wide to a long narrow point, which often roots at the end, and there gives rise 

to a new plant, ready to take another step in advance. (Lessons, fig. 501.) 

14. PHEGOPTERIS, BEECH-FERN (which the name means in Greek, 

the original species" often found among beeches). Chiefly tropical; but the 
following are all wild species, in rocky or shady woods. 
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* Fronds twice pinnatifid: the sessile pinne mostly forming an irregular and 
many-ungled wing along the rhachis. 

P. polypodioides, formerly Poryrépium Purecorreris. Common N.: 
fronds 4!- 9 long, longer than broad, triangular-ovate, slightly hairy beneath ; 
piune lanceolate, the lower pair turned obliquely forwards ; secondary divisions 
crowded, oblong, obtuse, entire; fruit-dots all near the margin. . 

P. hexagonéptera. Common N. & S.: larger than the last, which it 
much resembles, but the frond is broader than long; lowest pinnz much the 
largest and with elongated and pinnatifid divisions; fruit-dots not exclusively 
near the margin. ; 

* * Fronds with three primary divisions, which are stalked, rhachis wingless. 

P. Dryépteris. Common N.: fronds broadly triangular, 4!-6' wide, 
amooth ; the three primary divisions triangular, once or twice pinnate with ob- 
long obtuse entire or toothed lobes ; fruit-dots near the margin. 

15. ASPIDIUM, SHIELD-FERN. (Greek for a little shield, referring to 
the indusium.) — A very large genus, inhabiting all parts of the world. 

§ 1. Nepuropium or Dryoérteris. Indusium round-kidney-shaped or nearly 
circular with a narrow cleft from the lower side almost to the centre. 

« Fronds thickish, simply pinnate, the few pinnee entire or nearly so. 

A. Sieboldii. Cult. from Japan: fronds coriaceous, smooth, about 1° 
high, with 2-4 pairs of side pinnz, each 4’—6! long and nearly 1! wide, and a 
terminal one rather larger than the others; veins with 4-6 free parallel branch- 
es ; fruit-dots large, scattered in several rows. 

* * Fronds thin, decaying in early autumn (or tender hot-house plants), pinnate - 
pinne: simply pinnatifid with mostly entire obtuse lobes: indusium small. 

+ Rootstock creeping, slender, nearly naked and bearing scattered fronds: veins 
Sree, simple or once forked : wild species, common in bogs and low grounds. 

A. Thelypteris. Fronds lanceolate, 10’-18! long, on slender stalks, 
nearly smooth; pinne lanceolate, 2/-4! long, about }/ wide, spreading or 
turned down, fe lowest pair scarcely shorter; divisions oblong, fruiting ones 
seeming acute from the revolute margins ; veins mostly forked ; fruit-dots con- 
fluent when ripe ; indusium smooth. 

A. Noveboracénse. Much like the last, but hairy beneath along’ the 
rhachis and veins; fronds tapering both ways from the middle; lower pinnx 
gradually smaller and distant; lobes flat, the basal ones often larger and incised ; 
veins rarely forked; fruit-dots distinct; indusium slightly glandular. 

+ + Rootstock oblique or erect, stouter, bearing the fronds in a crown: veins simple, 
4 . . * . 

Sree, or the lower ones of contiguous lobes united: indusium hairy. 

A. patens. Low shady grounds,’ Florida and W.: fronds 1°-2° high, 
sparsely pubescent, ovate-oblong; pinne 3'- 6! long, $/ wide, numerous, lance- 
olate from a broad base, lowest pairs a little smaller; divisions oblong, slightly 
falcate, obtuse or acutish; veins entirely free; indusium slightly hairy. 
A. molle. Cult. from tropical countries: very much like the last, but ev- 

erywhere downy or soft-hairy; pinnz less deeply lobed; lobes obtuse; lower 
veinlets (1 or 2 pairs) uniting with the corresponding ones of contiguous lobes 
and sending out a ray-like veinlet to the sinus; indusium very hairy. 

* * % Fronds smooth, from once to thrice pinnate, growing in @ crown from a 
stout and chaffy rootstock, and often remaining green through the winter : 
veins 2— 4-forked or branching. Wild species of the country. 

+ Fronds imperfectly evergreen, once pinnate with deeply pinnatifid pinne, or 
nearly twice pinnate: fruit-dots not.close to the margin: indusium rather 
large, flat, smooth, persistent. : 

A. Goldianum. Rich moist woods N. : fronds broadly ovate, 2°~ 4° high, 
9’-12! wide ; pinnz oblong-lanceolate, broadest about the middle, parted to the 
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midrib; divisions very numerons, nearly 1/ long, somewhat scythe-shaped, 
rather acute, serrate with incurved teeth; fruit-dots very near the midvein. 
A. cristatum. Wet places in.woods, common: fronds narrowly. oblong, 

1°- 2° high, 3!— 5! wide, rather rigid, erect; pinne triangular-ovate, broadest 
at base, pinnatifid almost to the midrib, divisions not. many, oblong, obtuse, 
finely serrate, the largest ones sometimes toothed or pinnatifid-lobed ; fruit-dots 
half-way between midvein and margin.— Var. CuinronIANUM, in swampy 
woods, N., is very much larger every way, with fruit-dots nearer the midvein, 
and is often mistaken for A. Goldianum. — Var. FLoripAnumM, in wet woods 
S., has the lower pinne triangular-lanceolate and sterile, but the upper ones 
fertile, narrower and longer, with very short obtuse rather distant divisions, 
‘which are decurrent on the winged secondary rhachis. 

+ + Fronds imperfectly evergreen, twice or thrice pinnate: the divisions cul- 
toothed or sche Sruit-dots not near the margin: indusium rather small, 
withering away. ; 

A. spinuldsum. Shady woods, very common N.: fronds thin, oblong- 
ovate; pinnz oblong-lanceolate, the lower ones broader and somewhat triangu- 
lar ; pinnules very numerous, oblong-ovate, pinnately incised, the oblong lobes 
with spinulose teeth toward the ends; indusinm smooth or minutely glandular 
at the margin. — Has several forms. —Var. DILATATUM, in mountainous places, 
N., is larger, broader in outline and commonly but twice pinnate; pinnules of 
the lowest pinnz greatly elongated. —Var. Bodrrii, in swampy woods N., is 
2°-3° high, of narrow outline, barely twice pinnate, with oblong-ovate toothed 
pinnules, or the lower ones pinnatifid : — it runs apparently into A. cristatum. 

++ + Fronds fully evergreen, thickish, about twice-pinnate : fruit-dots near the 
margin: indusium thickish , persistent 

A. marginale. Rocky woods, common N.: fronds 1°-2° long, ovate- 
oblong, bluish-green, the stalk very chaffy; pinnz lanceolate, 3’-5! long; 
innules oblong, often curved, entire or obtusely toothed, attached by a broad 
Bae to the narrowly winged secondary rhachis ; fruit-dots close to the margin, 
rather large. 

§ 2. Porysticnum. Indusium orbicular, itate, attached by the centre to a 
short stalk: veins forking, free: wild species of the country. 

A. acrostichoides. Rocky woods, common ; fronds 1° - 2° high, grow- 
ing in crowns, with chaffy rootstocks and stalks, evergreen, shining, lanceolate, 
simply pinnate ; ‘:pinnz numerous, oblong-lanceolate from an unequal half 
halberd-shaped base, serrulate with bristle-pointed teeth, rarely incised, upper 
ones of the fertile frond smaller and bearing copious soon confluent fruit-dots. 

§ 3. Crrromium. Indusium as in § Potysticuum. Fronds once pinnate: 
veins pinnate from the midrib, pinnately branching, the veinlets reticulated 
and forming arched meshes with 1-3 free included veinlets rising from the 
base of the arch: exotic. 

A. faleatum. Cult. from Japan: fronds 1°-2° high, 5!- 9! broad; base 
of stalk chaffy with large scales; pinnae thick and shining, end one large and 
rhomboid or halberd-shaped ;. side ones few or many, oblong-ovate, long-pointed, 
nearly entire, lower side of base rounded, upper side angled or slightly auricled ; 
fruit-dots in many rows on all or nearly all the pinne. 

16. CYSTOPTERIS. (Greek for Bladder Fern, alluding to the thin, 
sometimes inflated indusium.) Species few, mostly Northern. 

C. fragilis. Shaded or moist rocky places, common N. : fronds very deli- 
cate, 4!—8' long, with slender stalks, oblong-ovate, twice-pinnate; pinne with 

a narrowly margined rhachis; pinnules oblong or ovate, toothed or incised, very 

variable; indusium pointed at the upper end. 
C. bulbifera. Wet places, oftenest’ in ravines, from N. Carolina N.: 

fronds 1°- 3° high, 3/—5/ wide at the base, narrowed above and much elon- 
gated, twice pinnate, bearing scattered bulblets beneath ; pinnules oblong, ob- 

tuse, toothed or pinnatifid ; indusium roundish, truncate on the upper side. 

24 
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17. STRUTHIOPTERIS, OSTRICH-FERN (which the name means 
in Greek, from the large plume-like sterile fronds). 

S. Germanica. Alluvial grounds, N.: sterile fronds tall, 2°-5° high, 
lanceolate, narrowed at the base into a short angular stalk, pinnate; pinna 
very many, narrowly lanceolate, pinnatifid more than half-way to the midrib ; 
lobes numerous, oblong; fertile fronds very much shorter, blackish, standing 
erect after the others have withered. 

18. ONOCLEA. SENSITIVE-FERN. (Name, from the Greek, mean- 
ing a closed vessel, referring to the berry-like fructification.) The only species is 

O. sensibilis. Common in wet places: sterile fronds of all sizes up to 2° 
high, broadly triangular-ovate, the rhachis winged ; pinne not many, lanceolate, 
entire or obtusely lobed less than half-way to the midrib, veins everywhere 
reticulated ; fertile fronds with few closely appressed pinne. 

19. WOODSIA. (For Joseph Woods, an English botanist.) 
W. obtisa. Rocky places, from Carolina N. : fronds 6’ - 18' high, slightly 

glandular, broadly lanceolate, pinnate with ovate or oblong deeply pinnatifid 
or again pinnate divisions; lobes oblong, obtuse; indusium at first closed, 
opening into a few ragged lobes. : 
W. Livénsis. Exposed rocks, common N., and along the Alleghanies: 

forms large tufts; fronds 4'-8/ high, rusty chaffy beneath, oblong-lanceolate, 
pinnate; divisions ovate, obtusely lobed; indusium obscure, consisting of a 
few jointed hairs. 

20. DAVALLIA. (Named for M. Davall, a Swiss botanist.) Many trop- 
ical or sub-tropical species, the following cult. in conservatories. 

D. Canariénsis, Harn’s-Foor-Frern, from the Canary Islands, etc. : 
rootstock creeping above ground, covered with brownish scales, and looking not 
unlike an animal’s paw; fronds few, smooth, broadly triangular, 8/-15! long 
and about as wide, 3—4-pinnate ; pinnules cut into a few narrow lobes; these 
are directed upwards, bearing at or just below the end a single fruit-dot ; indu- 
sium whitish, deeply half-cup-shaped. 

D. tenuifodlia, from India and China : rootstock creeping, crisp with short 
chaffy hairs; fronds smooth, 1°-2° high, broadly lanceolate, 3 — 4-pinnate ; 
smallest divisions narrowly wedge-shaped, bearing at the truncated ends one or 
two fruit-dots ; indusium brownish, mostly broader than deep, 

21. DICKSONIA. (For James Dickson, an English botanist.) The spe- 
cies all but one tropical or in the southern hemisphere. 

D. punctilébula. Moist shady places, from N. Carolina N. : rootstock 
creeping, slender ; fronds scattered, thin, minutely glandular, pleasantly odor- 
ous, lancelote, long-pointed, 2° - 3° high, mostly bipinnate ; pinnules pinnatifid ; 
the divisions toothed, each bearing a minute fruit-dot at the upper margin; 
indusium globular. 

D. antarctica. Tree-fern from New Zealand, « great ornament in large 
conservatories : trunk 3/—5! thick, sometimes many feet high, bearing in a 
crown at the top many fronds, 6°- 9° long, 2°-4° broad, coriaceous, twice 
pinnate ; pinnules oblong, acute, pinnatifid ; the oblong-ovate divisions bearing 
1-4 rather large fruit-dots ; indusium prominent, plainly two-valved. 

22.CYATHEA. (Name from the Greek word for a small cup, referring to 
the involucre.) Tree-ferns from tropical countries. 

C. arborea. Rarely cult. from W. Indies: trunk sometimes 20° high, 
stalk mostly light-brown, and without prickles or chaff; fronds 4° - 10° long, 
bipinnate ; pinnz 1° - 2° long, 6! - 8! wide, lanceolate ; pinnules narrowly lance- 
olate, spreading, pinnatifid to the midrib; lobes oblong, slightly serrate, with 
4-9 fruit-dots near the midvein ; involucre beautifully cup-shaped, the margin 
entire. — Several other species, as well as one or two of the allied genus Hemt- 
TELIA (with an imperfect involucre, veins often partly reticulated), are rarely 
seen in conservatories. 
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23. ALSOPHILA. (From Greek words meaning grove-loving, the species 
growing in tropical forests. 

A. aspera. Rarely cult. from W. Indies: trunk 6°-8° high; stalks 
prickly, clothed at the base with pals, narrow scales ; fronds 6° - 8° long, 2°- 3° 
wide, bipinnate ; rhachis hairy above ; pinne oblong-lanceolate ; pinnules very 
many, lanceolate, pinnatifid almost to the midrib; lobes oblong, curved, ser- 
rate, obtuse ; fruit-dots 8-10 to a lobe; indusium a thin scale on one side of 
the fruit-dot, often Same age with age. 

A. pruinata, from S. America, is sometimes seen; a much smaller plant, 
rootstock short, clothed with bright-brown wool ; fronds smooth, green above, 
pale and glaucous often almost white beneath, bipinnate; pinnules deepl 
toothed ; fruit-dots solitary at the base of each tooth; spore-cases mixed wit! 
woolly hairs. 

24. TRICHOMANES. (An ancient Greek name of some Fern, referring 
to the hair-like stalks.) A large genus; most of the species tropical. 

T.radicans. On dripping rocks, Alabamaand Tennessee, very rare: fronds 
pellucid, 4'—8! high, the stalk and rhachis narrowly winged, lanceolate, pinnate 
with 1-2-pinnatifid ovate pinne; involucres on short lobes, funnel-shaped, 
with long exserted receptacles. — A broader and more compound form from 
Killarney, Ireland, is grown in Wardian cases. 

25. LYGODIUM, CLIMBING-FERN. (Name from « Greek word 
meaning flexible, alluding to the twining and climbing fronds.) Not many 
species; all but ours tropical. 

L. palmatum. Low shady woods, rather rare: smooth, slender, and deli- 
cate, 2°-4° high, entangled among herbs; pinne roundish, 12/'-18'' wide, 
deeply heart-shaped at the base, palmately 5-7-lobed, upper ones decompound 
and fertile, 

L. Japonicum. Conservatory plant from Japan: climbing 10°-12° high, 
smooth; pinne ovate, 5'-9! long, bipinnate, divisions ovate-lanceolate, often 
halberd-shaped ; divisions of the upper pinns bordered with narrow fertile lobes. 

26. ANEIMIA. (Name from the Greek, meaning without covering, allud- 
ing to the naked spore-cases.) Mainly tropical. 

A. Phyllitidis. Cult. from S. America: 12'~18/ high, has the two lower 
pinne long-stalked, narrowly-elongated, 3-4-pinnate, fertile; middle portion 
of the frond sterile, simply pinnate; pinnz lanceolate, finely serrate; veins re- 
ticulated. : 

A. adiantoides. Native in Key West, Florida; with lower pinne as in 
the last; middle portion sterile, 2—3-pinnate; pinnz long-pointed; divisions 
obovate-wedge-shaped, entire or toothed at the end, with free veins forking from 
the base. 

27. SCHIZAIA. (Name from the Greek verb which means to split, refer. 
ring to the many-forked fronds of certain tropical species.) 

S. pusilla. Wet sand, in pine woods of New Jersey: sterile fronds very 
slender, flattened, simple and linear, curled up; fertile ones similar, but straight, 
2'-3/ high, bearing at the top the fertile portion, 2/'-3” long, composed of 
about 5 pairs of minute pinnz. (Lessons, p. 158, fig. 505-507.) 

28. OSMUNDA, FLOWERING FERN. (Nume of doubtful origin, 
anciently “ Osmund the Waterman,” who was perhaps St. Osmund, Bishop of 
Salisbury, or possibly St. Christopher, patron of watermen. Vide Hoo 

British Pavan) Species very few, fruiting in spring or early summer. 

« Fruiting fronds distinct from the leafy ones. 

O. cinnamomea, Crnnamon-Fery. Swamps, abundant everywhere: 

sterile fronds 2°-5° high, broadly lanceolate, pinnate with many lanceolate 

deeply pinnatifid pinnz ; fertile ones much shorter, at first woolly, soon with- 

ering; fructification bright cinnamon color. 
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» * Fructification borne at the top or middle of an otherwise leafy frond, 

O. Claytoniana. Wet places, common: sterile fronds much like those 
of the last, but more obtuse at the top; fertile ones with 2-4 pairs of contracted 
and fertile blackisk pinne just below the middle, — otherwise like the sterile 

O. regalis, Royat Fern. Also common in swamps and wet woods, 
fruiting later than the others: fronds truly bipinnate; pinnules oval or oblong, 
serrulate, obtuse, sometimes a little heart-shaped at base, or slightly auricled on 
one side; fertile portion at the top of the frond, panicled; spore-cases light 
brown. 

29. BOTRYCHIUM, MOONWORT. (Name from the Greek word for 
a bunch of grapes, from the appearance of the fructification.) Species very few, 
none cultivated. 

B. ternatum. Shaded grassy pastures and hillsides: plant fleshy, 3/-10/ 
high; common stalk with two branches, a long-stalked fertile one with twice or 
thrice pinnate fructification facing a triangular ternately compound sterile por- 
tion on a longer or shorter stalk.— Has several forms: var. LUNARIOLDES has 
roundish kidney-shaped sterile divisions; in var. onLiquuM they are lanceolate 
from an oblique base; and in var. pisszcruM, pinnatifid into narrowly toothed 
and ragged lobes. : 

B. Virginicum. Inrich woods: plant herbaceous, not fleshy, 6'— 18’ high; 
sterile portion sessile on the common stalk, thin, broadly triangular, ternate; 
the parts twice or thrice pinnate; divisions thin, oblong-lanceolate, incised or 
toothed ; fertile portion long-stalked, twice or thrice pinnate. — Other smaller 
species occur rarely N. 

30. OPHIOGLOSSUM. (Greek equivalent of the common name.) 
O. vulgatum, AppER’s-roneur. Wet meadows or hillside pastures, 

rare: 3'—10' high; sterile portion somewhat fleshy, ovate or elliptical, entire, 
1/—2! long, sessile near the middle of the stalk which supports the short two 
sided spike. — Some rare tropical species have large and palmate, or pendulous 
and ribbon-like fronds, (Lessons, p. 158, fig. 508.) 

134. LYCOPODIACE, CLUB-MOSS FAMILY. 

Flowerless plants, often moss-like or fern-like, with leafy, often 
elongated and branching stems, the spores contained in rather large 
solitary spore-cases borne in the axils of the simple mostly awl- 
shaped leaves. (Lessons, p. 160, fig. 511-515.) 

§ 1. Growing on land: stems more or less elongated and branching: leaves mostly 
less than 1! long, often minute: spore-cases in the axils of the upper (often 
transformed und imbricated) scale-like leaves. 

1. LYCOPODIUM. Mostly evergreen plants; the leaves awl-shaped, in 4 or 
more rows; the 2-valved kidney-shaped spore-cases all of one kind, contain 
ing oe minute numberless spores. 

2. SELAGINELLA. But one species evergreen N.; leaves mostly. flattened, rare- 
ly awl-shaped, mostly in 4 rows, two rows being of smaller leaves; spore-cases 
of 2 kinds; one 2-valved and filled with minute spores, the other 3-4-valved 
and containing very few large spores. 

§ 2. Growing in water or mud: stems very short and corm-like: leaves rush-like, 
elongated, with large spore-cases adhering to the upper surface of their dilated 
bases, and as if imbedded in them. 

8. ISOETES. Outer spore-cases with large reticulated spores; inner ones with 
minute powdery spores. 

1. LYCOPODIUM, CLUB-MOSS. (Name from the Greek, meaning 
wolf’s-foot, probably from the short hairy branches of /. clavatum ) Specics 
about 100, in all parts of the world: the following all wild species. 
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§ 1. Fructification not in a distinct spike. Leaved all -alike, dark-green, regid, 
in about 8 rows. 

_, L- lucidulum. Damp woods N.: stems 4/-8! long, tufted, ascending, ‘forking ; leaves spreading or reflexed, sharp-pointed, irregularly serrulate, dark 
green and shining. 

§2. Fructification spiked at the top of an erect branch : fertile leaves and those of 
the creeping stems nearly alike, soft, narrowly lineur, many-rowed. — 

L. alopecuroides. Pine-barren swamps, New Jersey & §. : scarcely ever- 
pee stem and sparingly forked sterile branches creeping, fertile ones 6/—- 18! 
igh, all rather stout and thickly clothed with spreading soft linear-awl-shaped 
\ristly-ciliate leaves, those of the spike with long slender tips. 

§ 3. Fructification spiked: the fruiting leaves yellowish, scale-like, shorter und 
broader than those of the sterile branches. : 

* Spike sessile at the top of an ordinary branch. 

L. annotinum. Cold woods N.: stem creeping, 1°~4° long ; branches 
‘’—-9! high, nearly erect, once or twice forked ; leaves about 5-rowed, spreading 
or reflexed, rigid, lanceolate, acute, nearly entire ; those of the solitary spikes 
ovate, with spreading points and ragged scarious margins. ; 
L. dendroideum, Grounp-Ping. Moist woods, common N.: rootstock 

ereeping, under-ground, nearly leafless ; stems looking much like a miniature 
hemlock, 9/-12/ high; the many spreading branches with shining lanceolate 
entire leaves in about six rows; leaves of the lower and often of the upper row 
smaller than the rest; spikes single, or 4-10 on a plans; scales ovate pointed, 
margin slightly scarious, nearly entire. ; 

% % Spikes raised above the ordinary branches on a slender stalk which has only a 
Jew inconspicuous leaves 

+ Stems creeping, very short: spikes always single. 
L. Carolinianum. Wet pine-barrens, New Jersey and S. : scarcely ever- 

green; stem and prostrate branches rooting underneath ; leaves soft, lanceolate, 
entire, spreading horizontally, with an upper appressed row ; spikes slender on 
stalks 4/— 6! high. — Allied in habit to L. alopecuroides. 

+ + Stems extensively creeping : spikes often-in pairs or fours. 

L. clavatum, Cius-moss. Common N. in dry woods: running stem long 
and leafy; branches mostly erect, cordlike, irregularly pinnate; branchlets 
4-10, thickly covered with linear-awl-shaped entire commonly bristle-tipped 
leaves ; spikes mostly in pairs. afte 

L. complanatum. Dry woods, commonest among evergreens: running 
stems with scattered awl-shaped very small leaves ; branches erect, several times 
branched.: the parts repeatedly forked into many horizontally spreading flat- 
tened branchlets. 

2. SELAGINELLA. (Name a diminutive of Selago, a species of Lyco- 
podium.) Species over 200, the greater part tropical. 

§ 1. Native species. 
S. rupéstris. Exposed rocks: a common moss-like little evergreen ; stems 

and densely tufted brancles 1/—2/ high ; leaves awl-shaped, marked with  nar- 
row furrow on the back, and tipped with a minute bristly point; spikes four- 
cornered. 

8. 4pus. Damp places in meadows; common, especially S.: very delicate ; 
stems 2/~4!' high, sparingly branched ; leaves 4-rowed, those of the side rows 
spreading horizontally, scarcely 1” long, ovate with the upper side larger, mi- 
nutely serrulate ; intermediate ones half as large, erect, very acute; spikes 
2'~6!! long. — Often cult. as S. densa. 

§ 2. Cultivated, mostly tropical species, seen tn conservatories: much branched : 
leaves of the branches four-rowed, two side rows of spreading leaves set ap- 
parently edgewise,.and two upper rows of smaller appressed leaves. Spike 
Sour-cornered, at the ends of the branchlets. Hoists hh 
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% Stems trailing, sending out rootlets nearly up to the end. 
+ Branchlets only \"' broad : leaves wide apart in each row. 

S. delicatissima. Stems 4/- 8! long, irregularly forked and branched; 
branches rather distant; leaves oblong-roundish, obtuse, with « few slender 
cilia towards the base ; intermediate ones ovate, pointed. 

+ + Branchlets 2" - 3"' broad, their leaves closely placed in each row. 

S. Kraussiana. (Lycoropium pENTicuLATUM of the florists.) Stems 
very long, articulated below each branch; branches distant, bearing a few short 
forked branchlets; leaves bright green, the larger ones oblong-ovate, acute, 
rounded on the upper side, nearly straight on the lower, minutely denticulate ; 
smaller ones with by ed often reflexed points. 

S. uncinata. (Lyc. c#sium of florists.) Stems very long, not articu- 
lated, freely branched ; branches 2—3-pinnate with short crowded branchlets ; 
leaves when living with a steel-blue iridescence, fading to green when dried, very 
closely placed, larger ones oblong, equal-sided, obtuse, entire; smaller ones 
ovate with slender incurved points. 

* % Stems ascending, only the lower part bearing long rootlets. 

S. Marténsii. (Lyc. stotonfrervum of florists.) Stems 6’- 10! long, 
much branched from the base; branches bipinnate, with copious branchlets 
2! — 3 or even 4! wide; larger leaves crowded, obliquely ovate, the upper side 
broadest, obtuse, entire; smaller ones ovate with a slender often recurved point. 

* % * Stems erect, or nearly so, rooting only at the very base. 

S.erythropus. Stalk 2'-6' high, bright red, having a few closely ap- 
pressed red leaves, and bearing at the top a broad frond-like stem pinnately or 
pedately divided into a few 2-3 times pinnate branches, with very numerous 
extremely crowded branchlets 1” - 13" wide; leaves closely imbricated, obliquel. 
ovate-oblong, curved upward, rather obtuse, ciliate; smaller ones ovate, wit! 
long straight points. 

. Bratinii. (Lye. Witipeydvii of florists.) Stalk straw-color or pale 
red, shorter than in the last, finely pubescent, as are the branches ; frond-like 
stems long-ovate, 4 times pinnate, resembling an elegant fern; branchlets not 
crowded, about 1!’ wide; leaves scarcely imbricated, ovate, obtuse, entire ; 
smaller ones with straight points. 

#* % & & Stems in a dense nest-like tuft, not rooting: branches often curling up 
when dry. 

S. cuspidata. (Lyc. crrciwAe of florists.) Frond-like stems 6/- 8! 
long, green above, paler beneath, oblong or lyre-shaped, loosely 3-pinnate ; 
branchlets 1/! wide ; leaves obliquely triangular-ovate, with long often incurve? 
bristle-points, having a narrow whitish margin, sparingly ciliated and minutely 
denticulate ; smaller ones obliquely ovate, with long slender points. 

8. lepidophylla, from Lower California, &., is the “ Bird’s-Nest Moss,” 
or “ Resurrection-Plant.” It is a nest-like ball when dry, but when moist it un- 
folds and displays the densely 2 -8-pinnate elegant fern-like branches radiating 
from a coiled-up central stem; the leaves wh-te-margined, closely imbricated, 
round-ovate, obtuse. — Nearly 30 species are cuitivated in Great Britain, besides 
those here described. . . 

8. ISORTES, QUILLWORT. (Name from the Greek words for equal and 
year, meaning that the plant is the same at all seasons.) The species demand 
too nice discrimination for the beginner, and must be studied by aid of the 
Manual. (Lessons, p. 160, fig. 516-519.) 

I. lacustris, rather rare only N., and the far commoner 
I. echinéspora, are the principal northern species, living under water. 

I. riparia and I. Engelmanni, with leaves 4!- 20! long, live partly 
out-of water, at least for a part of the summer. 

I. melanépoda, only W., lives in shallow ponds or pools which dry up in 
summer. 
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*,* The names of the Classes, Subclasses, and Orders are in full capitals; those of the 

Genera, &c., as well as popular names, are in common type. 

Abele-tree 8 | Althea 70, 71, 74 | Apple-of-Peru 268 
Abies 810, 312 | Alsophila 362, 371 | Apricot 118 
Abronia Alstroemeria ), 382 AQUIFOLIACER 218 
Abutilon 70, 73 | Alum-Root 186 | Aquilegia 34, 40 
Acacia 99, 115 | Alyssum 52, 56 | Arabis 61, 54 
Acalypha 298, 295 | AMARANTACER 286 | ARACEAG 317 
AGANI pees 239 | Amaranth 2 Arachis 96, 106 
Acanth 240 | AMARANTH FAMILY “ Aralia 166 
AGANTHUS FAMILY 239 | Amarantus ARALIACEX 166 
Acer 89, 91 | AMARYLLIDACEAE 309 Arbor-Vitse 315 
Acerates 276, 278 | Amaryllis 830, 881 | Archangelica 168, 165 
Achillea 188, 199 | AMARYLLIS FAMILY 74 Arctostaphylos 211, 214 
Achimenes 228 | Amberboa (Amberboi) Arenaria 64, 67 
Achyranthes 286 | Ambrosia 180, 188 Arethusa 328, 326 
Acnida 286 | Amelanchier 117, 129 | Argemone 49 
Aconitum (Aconite) 84, 41 | American Laurel 216 | Ariszema 317 
Acorus 3 PA t8 American Aloe 332 | Aristolochia 282, 
ACROGENS 359 | American Columbo 272 | ARISTOLOCHIACE 282 
Acrostichum 860, 863 | American Ipecac 121 eria, 229 
Actea 84, 39 | Amianthium 888, 342 | Arnica 182, 194 
Actinomeris 184, 208 | Ammania Aromatic Wintergreen 214 
Adam-and-Eve 327 | Ammobium 181,190 | Arrenatherum 355 
Adam’s Needle 348 | Amorpha 95, 108 | Arrow-Arum 318 
Adder’s-tongue 846, 372 | Ampelopsis 85, 86 | Arrow Grass 820 
ADDER’S-TONGUE F. 363 | Amphicarpxa 97, 109 SEE OW -GuABS FAMILY ee 
Adiantum 361, 364 | Amsonia 274, 275 | Arrow-Hea 
Adlumia 60 | AN ACARDIACE ARROWROOT FAMILY is 
Adonis 84, 37 | Anacharis 821, 822 | Arrow-wood 172 
ZEschynomene 95, 105 | Anagallis 228, 225 | Artemisia 180, 188 
Zsculus 8), 90 | Ananassa Artichoke 186 
African Marigold 206 | Andromeda, 212, 215 | Arum Family 317 
Agapanthus 340, 848 | Aneimia 362, 371 | Arundinaria 354 
Agati 106 | Anemone 34, 35 | Asarabacca 282 
Agave 380, 832 | Angelica-tree 166 | Asarum 282, 
Ageratum 182; 193 | AN NGIOSPERMOUS ASCLEPIADACEE 276 
Agrimonia (Agrimony) 125| PLANT: 88 | Asclepias 276, 274 
Agrostis 353 Kulete 43 | Ascyrum 61 
Ailanthus 83 | Anoda 70, 72 | Ash 281 
Albizzia 99,114 | ANONACER 43 | Ash-leaved Maple 92 
Alchemilla 117, 125 | Antenmaria 181, 190 eaciias if 
Alder 307 | Anthemis 188, 199 | Asparag 839, 844 
Alder-Buckthorn 87 | Anthoxanthum 355 ASPARAGUS FAMILY 339 
Alisma 320 ee 280, 285 | Aspen : 308 
ALISMACER 319 | Any: 64, 68 | Aspidium 361, 368 
Allamanda 274 ADETALOUS DIVISION bee Asplenium 861, 366 
Allium 840, 347 | Aphyllon 228, 229 | Aster 183, 196 
Almond 118 | Apios 97, 108 | Astilbe 482, 187 
ALMOND FAMILY 116 | Apium 63, 165 | Astragalus 96, 107 

Alnus , 807 | Aplectrum , 827 | Atamasco Lily 331 
Aloe 341 APOCYNACEAE 274 | Atragene 35 
Alon soa 280, 222 | Apocynum 974, 275 | Atriplex 284 
Alopecnrus 66 | Apple Atropa 266, 269 
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Aubergine 
Aucuba 167, 168 
Auricula 223 
Avena 355 
Avens 122 
Azalea 212, 217 

Bald-Cypress 314 
Balloon-Vine 90 
Ballota 252 
Balm 249, 250 
Balm-of-Gilead 261 
Balm-of-Gilead Poplar 309 
Balmony 238 
Balsam. 81 
Banana 329 
BANANA FAMILY 328 
Baneberry 39 
Baptisia 98, 111 
Barbadoes Flower-fence ‘113 
Barbarea 61, 54 
Barberry 45 
BARBERRY FAMILY 44 
Barley 857 
Barnyard Grass 357 
Barren Strawberry 121 
Barren-wort 45 
Bartonia 161, 271, 278 
Basil 248, 249 
Basil Thyme 249 
Basswood 75 
Bastard Pennyroyal 246 
Bauera rubioides 131 
Bayberry 306 
Bean 108 
Bean-trefoil-tree 101 
Bearberry 214 
Bear-Grass 348 
*Beaver-Poison 165 
Bedstraw 174 
Bee-Balm 249 
Beech 805 
Beech-Drops 229 
Beech-Fern 367 
Beehive 101 
Beet 285 
Beggar’s Lice 257 
Beggar-Ticks 202 
Begonia 161 
BEGONIACEE 161 
BEGONIA FAMILY 161 
Belladona 269 
Bellflower 210 
Bellis 182, 183, 199 
Bellwort 343 
BELLWORT FAMILY 338 
Bengal Grass 357 
Horjacm: Bast 291 
enzoin 291 

BERBERIDACER 44 
Berberis 4 45 
Berchemia 86, 87 
Bergamot 250 
pees Grass 356 

284, 285 
Batonica (Betony) 246, 2538 
etula, 306 

BETO LACKR 806 
Bidens 84, 202 
Bignonia 226, 227 
BIGNONIACER 226 
BIGNONIA FAMILY 226 
Bilsted 140 
Bindweed 264, 289 
Hlote 815 
Birc! 306 
BIRCH FAMILY ~ 806 
Bird’s-nest Fern 366 
Birthroot - Ol 

INDEX. 

Birthwort 282 
BIRTHWORT FAMILY 282 
Bishop’s-Cap 137 
Bitter-Cress 54 
Bitter Sweet 88 
Bittersweet 268 
Bitterweed 188 
Black alder 219 
Black bean 109 
Blackberry 124 
Blackberry Lily 834 
Black Grass 349 
Black Moss 829 
Black Sampson 205 
Black Snakeroot 39 
Black-Thorn 118 
Bladder Campion 66 
Bladder Ketmia 74 
Bladder-nut 90 
BLADDER-NUT FAMILY A 
Bladder-Senna 107 
Bladderwort 225 
BLADDERWORT aE 

Blazing-Star 191, 342 
Bleeding Heart 50 
Blephilia 245, 251 
Blessed Thistle -187 
Blite 285 
Blitum 284, 285 
Blood-root 
Blue Beech 805 
Blueberry 213 
Bluebottle 187 
Blue Curls 246 
Bluets 176 
Blue-Eyed-Grass 335 
Blue Flag 833 
Blue Hearts 234 
Blue-Joint Grass 353, 
Blue Lettuce 208 
Blue-Tangle 218 
Blueweed - 255 
Blumenbachia 162 
Bocconia 48, 49 
Boehmeria 7, 
Bois d’Are 299 
Bokhara 101 
Boltonia 188, 198 
Bonamia , 264 
Boneset 192 
Borage 255 
BORAGE FAMILY 254 
BORRAGINACE! 254 
Borrago 254, 255 
Botrychium 863, 872 
Bottle-brush 149 
Bottle Gourd 159 
Bottle Grass 857 
Bouncing Bet 66 
Boussingaultia 284, 285 
Bouvardia 174, 176 , 
Bowman’s Root 121 
Bow-Wood 29 
Box 296 : 
Boxberry 214 
Box-Elder 92 
Boykinia 182, 186 
Brachycome 183, 198 
Bracted Bindweed 264. 
Brake 865 
Bramble 124 
Brassica 61, 52 
Brasenia 46 
BRASILETTO FAMILY 98 
Brier Rose 125 
Briza . 365 
Broccoli “62 
Brodiga 841 

Brome Grass 355 
BROMELIACEZ 329 
Bromus 355 
Brooklime 234 
Brookweed 225 
Broom-corn 857 
BROOM-RAPE FAMILY 228 
Broussonetia 297, 299 
Browallia 229, 282 
Brunella 245, 252 
Brunfelsia 229, 282 
Bryophyllum 138, 189 
Buchnera 230, 234 
Buckeye 
Buckthorn 87 
BUCKTHORN FAMILY 86 
Buckwheat 289 
BUCKWHEAT FAMILY el 
Buffalo-Berry 292 
Buffalo-nut 292 
Bugbane 389 
Bugleweed. 247 
Bugloss 257 
Bulrush 352 
Bumelia 220 
Bunch-berry 167 
Bunch-Flower 343 
Burchellia Capensis" 173 
Burdoek 187 
Bur-Marigold 202 
Burnet “125 
Burning-bush 88 
Bur-Reed 319 
Bush-Clover 104 
Bush-Honeysuckle 171 
Butcher’s Broom 344 
Butomez 320 
Butter-and-Eggs 235 
Buttercup 37 
Butterfly-Pea 109 
Butterfly-Weed 277 
Butternut 
Butterweed 198, 198 
Butterwort 2 
Button-bush 175 
Button-Snakeroot 164,191 
Button-weed 175 
Buttonwood 300 
Buxus 298, 296 

Cabbage 62 
Cacalia 182, 198, 194 
CACTACER 152 
CACTUS FAMILY 152 
Ceesalpinia 118 
Caiophora 152 
Cakile 52, 56 
Calabash 159 

Galaines 358 au stis 
Calaminth 249 
Calamintha 249 
Se unpelis 227 

818 
: t Galanavinks 69 
’ Calceolaria 230, 284 
Calendula 184, 200 
Calico-bush 216 

| California Nutmeg-tree 3815 
Calla , 818 
Callicarpa » 248 
Calliopsis 201 
Callirrhoé 70, 72 
Callistemon 14! 
Callistephus 182, 196 
Callune 211, 214 
Calochortus $41 
Calonyction + 268 

|.Calopogon 824, B26 
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Caitha 34, 89 
CALYCANTHACER 130 oe 148 | Climbing-Fern 871 

Calycanthus 131 | Centrosema 177 | Climbing Fumitory 60 

gaLyCaNti10s FAMILY 120 | Century Plant 8 | Catan Pb, 830, 328 
: 62, 264 intonia 208 

ae or y iotour 

CAMELLIACE 78 | Cercle pete 101 
CAMELLIA FAMILY, 75] Gereus e118 | eee 872 

penile, ot . ; -MOSS FAMIL 

OAMBANCLACE "300 | Geter om ee "0, 187 
CAMPANULA FAMILY 209 | Chain-Fer: Rh Ait | ones 260, 262 
Camptosorus 361, 367 | Chameeliriv OF errr "4 
Campyloneuron 363 | C aicrales 888, 842 | Cocklebur 188 

Canary-bird Flower 81 | Charlock : 190: |: Coekeomb 287 

Canary-Grass 354 | Chaste-Tr 52 | Coco-Grass 852 

Cancer-Root 399 | Cheat ‘ee 248 | Coffea (Coffee) 174, 176 

Candytuft 55 | Checkerbe: Bb5 | Conca " (45 

Canna | 328 Cheiranthue, a ea 838, 342 

Cannabis 297, 299 | Chelidonium eR ae 244, oay 

Canterbury Bells 210 | Chelone eee | Goat 230, 235 

Cape Jessamine i76 | CHENOPODIACER ~~” 364 | Golocasia oe 
rape-Myrtle 150 | Chenopodium 284 | Colocasia 817, 818 

CAPER FAMILY 86 | Che 284, 285 | Coltsfoot 193 

Capers BG Ghee. 118 | Columbine 40 

CAPPARIDACER 56 | Chestnut ST eve 96,007 
Capparis spinosa 56 | Chick-Pea aapeee be 
ae 169} CHICKWEED FAMILY oe Commiey ra 

8e! i + 
Capeloinl et Pu ee Wanteiereee 224 | Commelyna ae 

Caragana 6, 106 | Chili Jessamin rl eer aaa a 
Caraway 165 | Chimaphil ¢ 275 Compass-Plant 201 

Car ‘nie 51, Bd Chimes 1 te 212, 218 | COMPOSIT 179 

6 ie obo | Chine, nant us 131 | COMPOSITE FAMILY 179 

Gardiospermum 89°90 | Chinabri r 196 | Comptonia 805, 306 

Cardoon 186 | China- ie 6 | Coenen "205 

Carex 852 Chinese Su Ci lea a 

Carolina Allspice 181 | Chinese Same i Pe lc onpani ae Je 

Carpet-weed 68 | Chinquapin sa ee Conjeni ut 182, 198 

Carpinus 302, 805 | Chiogenes al lepea pers aaa 
Carrion Flower 837 | Chionanthus ee ae | CORT OLVG 889, 344 
nese a | Gens 279, 281 | CONVOLVULACEH 262 

Carthamnus 180, 187 | Ohokebe 847 | Convolvulus 262, 264 

Garam 63, 165 | Chorize be a5 a BON eEYEnUS FAMILY 262 

arya 301 | Christmas ; 7 809 
Gate OPHYLLAGH A” “63 | Ghrysanthesrum 188, 109 | Goret’ 34, 08 
Cashew Family 84 | Chrysodium , 199 | Coral-berry 170 

Cassandra 211, 215 | Chrysopsis 1 Ge | Corallosnie 824, 327 

Cassia, 118 | Chrysospleni reo beeen out 
Gastanéa 302” 304 | Chufa iplenium 188, 187 | Cordyline 341 

Castilleia 232" 939 | Cicer 852 | Coreopsis 184, 201 
Castor-oil Plant 295 | Cichorium heey poate 4H 
Catalpa 296, 227 | Cicho 185, 206 | Coriandrum 168, 164 

Catbrier 836 Cieuta” 206 |. Gorn ” 858 
Catehfly ee | Oicmierfa 168, 165 | CORNACEH: 167 

ae 106 | Cinchon ag at ee re 
a int 

orne: . 

tata 251 CINCHONA FAMILY 178 | Corn-Flag el 

CAT-TAIL FAMILY 318 | Cinnamon-Fern be etn ber 187 
Cat-Tail Flag 319 | Cinquefoil 871 | Corn Salad 178 

Cat-tail Grass 856 | Circzea tap | ora ac) 
Cauliflower Perl ‘eesti 141, 142 | Coronilla 95, 106 

Caulophyllum 45 | CISTACEAS lca ahem erirns an 
Cayenne Pepper 268 | Cistus Ladaniferus ee | 50 

Ceanothua 87 | Citron 88 Corylus 802, 805 

Cedar 314 | Citrullus FTP heronail = 
Cedronella 245, 251 | Citrus 82. i aan! 4 

Cedrus 810, 314 | Cladium. Ea er aigogs 117, 128 

Celandine 49 | Cladrastis 98, 112 | cotton “ae 
Celandine Poppy 49: Glata a 12 | Cotton-Rose 189 

DELASTRACEAE 87 | Claytonia ond eee ma 
Goleta Fe pede 69 | Cotton-wood 309 

Celery 165 | Clematis ok ce 188, 199 

Celosia 286, 287 | Cleome Be | come emit a8 

Celsia 220, 283 | Clethra Hitt Cee o 
Celtis 296, 298 | Clianthus : “ oe a8 
Centaurea 180, 187 | Clif-Brake Fl eoraties — 
Centaury 2) Climbing False Buckwheat 389 Cow. Wheat of 1 

§ & F—27 



Crab-Grass 356, 857 
Cranberry 218 
Cranberry-tree 172 
Cranesbill 79 
Crassula 38, 189 
CRASS JUACEX 137 
Cratmgus 117, 128 
Creeping Snowberry 214 
Crinkle-root 55 
Crinum 830, 331 
Crocus ;) 
Crotalaria 94, 100 
Crowfoot 37 
CROWFOOT FAMILY 33 
Crownbeard 208 
Crown Imperial 
CRUCIFERAE 61 
CRYPTOGAMOUS PLANTS 

Cryptomeria 810, 314 
Cuckoo-Flower 55 
Cucumber 160 
Cucumber-tree 43 
Cucumis 169, 160 
Cucurbita 159 
CUCURBITACE 158 
Cudweed 189 
Culver’s Root 283 
Cunila » 248 
Cunonia Capensis 181 
Cuphea 150, 151 
Cup-Plant 
Cupressus 810, 314 
CUPULIFERA 301 
Currant 133 
Cuscuta 65 268, 2 
OUSTARD-APPLE FAMILY 

Cyanophyllum 148 
Cyathea, 862, 370 
CYATHEACEE 362 
CYCADACEX 309 
Cycas 309 
Cyclamen 228, 224 
Cyclobothra 341 
Cydonia 117, 130 
Cynara 179, 186 
Cynodon 356 
Cynoglossum 255, 257 
CYPERACEZ - 352 
C: v 852 
Cypress 314 
CYPRESS FAMILY 310 
Cypress Vine 263 
Cypripedium 324, 327 
Cyrtomium 3 
Cystopteris 361, 369 
Cytisus 94, 100 

Dactylis 354 
Dactyloctenium 356 
Daffodil 331 
Dahlia 184, 201 
Daisy 199 
Dalea 95, 102 
Dalibarda 116, 124 
Dandelion 207 
Dangleberry 213 
Daphne 291 
Darlingtonia 47 
Darnel 356 
Date-Plum 219 
Datura 266, 269 
Daucus 162, 164 
Davallia 862, 370 
Day-Flower 850 
Day-Lily 348 
Dead-Nettle 252 

INDEX. 

Decumaria 182, 184 , Echinospermum 7 
Deerberry 218 | Echites 274, 275 
Deer-Grass 148 | Echium 254, 255 
Delphinium 34, 40 | Eel-Grass 316, 322 
Dentaria 52, 55 | Egg Plant 267 
Deodar 314 | Egyptian Grass 856 
Desmanthus 99, 114 | ELHAGNACER 292 
Desmodium 95, 104 | Eleeagnus 292 
Deutzia 182, 135 | ELATINACE: 63 
Devil’s Bit 342 | Hlatine 63 
Devil-wood 281 | Elder 173 
Dewberry 125 | Elecampane 195 
Dianthera 240, 241 | Elephant’s Ear 161 
Dianthus 64 | Hleusine 356 
Dicentra 50 | Elm 297 
Diervilla 169, 171 | ELM FAMILY 296 
Dicksonia 862, 370 | Elodes 61, 63 
Dicliptera nile: 194 
DICOTYLEDONOUS Endivé 206 
PLANTS 18, 33 ENDOGENOUS PLANTS 316 

Dictamnus 82 | Enslenia 276, 278 
Diclytra 50 | Eutoca 259 
Digitalis 281, 236 | Epidendrum fi 
Diodia 173, 175 | Epigsea 211, 214 
Dionza 59, 60 | Epilobium 142, 148 
Dioscorea 886 | Epimedium 44, 45 
DIOSCOREACER, 335 | Epiphegus 228, 299 
Diospyros 219 | Epiphyllum 1538, 154 
Diplopappus 197 | EQUISETACEER 
DIPSACER 178 | Equisetum 359 
Dipsacus 178 | Erechthites 181, 189 
Dirca, 291, 292 | Erica 211, 214 
Ditch oe 188 | ERICACE 210 
Ditta: 248 | Eriobotrya rs 
Dock 289 | Eriocaulon 
Dockmackie 172 | ERIOCAULONACEX: a 
Dodecatheon , 223 | Eriogonum 
Dodder 265 | Erigeron 188, 83 
DODDER FAMILY 263 | Erodium 78, 
Dogbane 275 | Eryngium (Eryngo) 162, 164 
DOGBANE FAMILY 274 | Erysimum 1, 84 
Dog’s-tail 856 | Erythrina 95, Ms 4108 
Dog-Tooth-Violet 846 | Erythronium 846 
Dogwood 167 | Eschscholtzia 8, 49 
DOGWOOD FAMILY 167 | Evcharidium 142, 148 
Dolichos 97, 109 | Eucnide 152 
Doodia 861, 866 | Eugenia 1 
Doorweed 287 | Eupatorium 182, 192 
Doryopteris 365 | Euphorbia 298, 294 
Doura 857 EUPHORBIACE 293 
Downingia 208 | Euonymus 88 
Draba 62, 55 | Evening-Primrose 
Draceena, 341 | EVENING PRIMROSE 
Dracopis 185, 205 FAMILY 141 
Dragon-Arum 818 | Everlasting 189, 190 
Dragon-Root 318 | Evolvulus 268, 264 

Dragon Tree al EXOGENOUS PLANTS 12, 33 
Dropwort 
DROSERACE 59 | Fagopyrum 287, 289 
Dryopteris 868 | Fagus — 802, 805 
Duckweed 816 | Fair Maids of France 88 
DUCKWEED FAMILY 16 | Fall Dandelion 206 
Durra 857 | False Beech-drops 218 
Dutchman’s Breeches 50 | False Dandelion 207 
Dutchman’s Pipe 282 | False Dragon-Head 251 
Dutch Rushes 859 | False-flax 55 
Dysodia 185, 206 | False Gromwell 255 

2 False Hellebore 843 
EBENACEE: 219 | False Indigo 108, 111 
EBONY FAMILY 219 | False Lettuce 208 
Ecbalium _ 158 | False Loosestrife 146 
Eccremocarpus 226, 227 | False Mermaid 79 
Enchanter’s Nightshade 142 | False Mitrewort 137 
Echeveria 189 | False Nettle 299 
Echinacea 185, 205 | False Pennyroyal 246 
Echinocactus 158, 166 | False Pimpernel 287 
Echinocystis . 169, 160 | False Red-top 854 
Echinodorus 820 | False Saffron 187 



False Solomon’s Seal 344 
Farfugium 194 
Farkleberry 213 
Featherfoil 225 
Feather Geranium 285 
Fedia 177, 178 
Fennel 165 
Fennel-flower 40 
Fenugreek 101 
FERN FAMILY 360 
Fescue Grass 354 
Festuca, 854 
Fetid Marigold 206 
Feverbush 291 
Feverfew 199 
Fever-tree 176 
Feverwort 170 
peels 296, 298 
Fig 298 
FIG FAMILY 296 
Fig-Marigold 157 
FIG-MARIGOLD siciaeae 

Figwort 238 
FIGWORT FAMILY 229 
Filago 181, 189 
Filbert 305 
FILICES 360 
Filmy Ferns 362 
Finger-Grass 857 
Fiorin 358 
Fir 312 
Fire-Pink 66 
Fireweed 143, 189 
Five-finger 122 
‘lax V7 

FLAX FAMILY 77 
Fleabane 198 
Floerkea 78, 79 
Flower-de-luce 333 
Flowering-Fern 371 
FLOWERING FERNS 362 
FLOWERING-RUSH 

L FAMILY 820 
FLOWERING PLANTS 12, 33 
Flowering Wintergreen 93 
FLOWERLESS PLANTS 359 
Flower-of-an-hour 74 
Fly-Poison y 
Feniculum 168, 165 
Fog-fruit 242 
Forget-me-not 256 
Forked chickweed 68 
Forsteronia 74, 275 
Forsythia 279, 280 
Fothergilla 140 
Four-o’clock 283 
FOUR-O'CLOCK FAMILY 283 
Foul-Meadow-Grass 854 
Foxglove 237 
Foxtail-Grass 357 
Fragaria 116, 128 
Franciscea, 282 
Frangula 87 
Franklinia 76 
Frasera, 271, 272 
Fraxinella 8! 
Fraxinus 279, 281 
French Marigold 206 
French Mulberry 243 
Fringe-Tree 281 
Fritillaria 840, 346 
Frogs-Bit 3 
FROQ’S-BIT FAMILY 321 
Frostweed 60 
Fuchsia 142, 147 
Fumaria 60 
FUMARIACEE: 49 

INDEX. 

Fumitory : i 60 
FUMITORY-FAMILY 49 
Funkia ), 848 

Gaillardia 188, 200 
Galactia 97, 109 
Galanthus 330, 381 
Galeopsis 6, 
Galium 178, 174 
Gall-of-the-Earth 207 
Gama Grass 
Gardenia 174, 176 
Garget 284 
Garland Flower 828 
Garlic 347 
Garrya 167 
Gaultheria 211, 214 
Gaura 142, 148 
Gaylussacia 211, 213 
Gazania 183, 200 
Gelsemium 273 
Genista 94, 100 
Gentiana (Gentian) 2m, 272 
GENTIANACEA 270 
GENTIAN FAMILY 270 
Georgia Bark 176 
GERANIACEE q7 
Geranium 78,79 
GERANIUM F\MILY 77 
Gerardia 281, 236 
Germander 246 
German Ivy 194 
GESNERIACE 228 
Gesner: 228 
GESNERIA FAMILY 228 
Geum 116, 122 
Giant Hyssop 
Gilia 260, 261 
Gill 2 
Gillenia 116, 121 
Gilliflower &38 
GINGER FAMILY 328 
Ginkgo-Tree 3815 
Ginseng 167 
GINSENG FAMILY 166 
Girasole 204 
Glade-Mallow 72 
Gladiolus 833, 385 
Glasswort 28 
Gleditschia 99, 114 
Globe-flower 39 
Globe Hyacinth 347 
Glottidium 106 
Gloxinia 228 
GLUMACEOUS DENN 

0, 
QGnapbalium 181, 189 
Goatsbeard pal 
Godetin 145 
Golden Aster 195 
Golden Chain 101 
Golden-Rod 195 
Golden Saxifrage 137 
Gold-Fern 364 
Goldthread 389 
Gomphrena 286, 287 
Gonolobus 276, 278 
Good-King-Henry 2! 
Goodyera 828, 826 
Gooseberry 1 
Goosefoot 285 
b Neaedaniey ol an coe 

008 , 287 
conan 6 
Gossypium 70, 74 
Gourd 159 
GOURD FAMILY 158 
GRAMINEZ 3538 

Granadilla 158 
Grape 85 
Grape Hyacinth 347 
Grass-Cloth Plant 299 
GRASS FAMILY 853 
Grass-of-Parnassus 185 
Grass-of-the-Andes 355 
Grass-Wrack 816 
Gratiola 231, 237 
Greek Valerian 262 
Greenbrier 336 
Green-Dragon 318 
Green Milkweed 278 
Green-weed 100 
Gromwell 256 
Ground Cherry 268 
Ground Ivy 251 
Ground Laurel 214 
Ground-nut 106, 108, 167 
Ground-Pine 8738 
Ground Pink 261 
Ground Plum 107 
Groundsel 198 
Guava 149 
Guelder Rose 172 
Guinea Corn 357 
Guinea-Hen Flower 346 
Gumbo 14 
Gymnocladus 99, 118 
Gymnogramme 860, 864 
GYMNOSPERMOUS 
PLANTS 27, 309 

Gynandropsis 67 
Gynerium 358 
Gypsophila 64, 66 

Habenaria 823, 324 
Habrothamnus 270 
Hackberry 298 
Hackmatack 314 
Halesia 220, 221 
HALORAGEA 140 
HAMAMELACEA 140 
Hamamelis 140 
Hardenbergia 97, 109 
Hardback 120 
Harebell 210 
Hare’s-Foot-Fern 870 
Hart’s-tongue 363, 3867 
Haw 128, 172 
Hawkbit 206 
Hawkweed 207 
Hawthorn 128 
Hazel-nut 805 
Heal-all 252 
Heart’s-ease 59 
Heart-Seed 90 
Heath 214 
Heather 214 
HEATH FAMILY 210 
Hedeoma » 248 
Hedera, 166, 167 
Hedgehog Cone-Flower 205 
Hedge-hyssop 237 
Hedge-Mustard 63 
Hedge-Nettle 253 
Hedychium 828 
Helenium 188, 200 
Helianthemum 
Helianthus 184, 208 
Helichrysum 1 
Heliophytum 255, 258 
Heliopsis 84, 204 
HELIOTROPE FAMILY 255 
Heliotropium vasa 

ellebor 
Holleberns (Hellebore) 34, 38 
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Helonias 838, 342 
Hemerocallis 340, 348 
‘Hemitelia 370 
Hemlock Spruce 313 
Hemp 299 
HEMP FAMILY 297 
Hemp-Nettle 252 
Henbane 269 
Hepatica 34, 35 
Heracleum 1638, 166 
Herba Impia 189 
Herb Robert i) 
Hercules’ Club 166 
Herd’s Grass 356 
Hesperis 51, 58 
Heteranthera 322 
Heterocentron 148 
Heuchera 182, 185 
Hibiscus 70, 74 
Hickory 301 
Hieracium 185, 207 
Hierochloa 356 
Hippuris 141 
Hoary-pea, 106 
Hobble-bush 172 
Hog-Pea-nut 109 
Hogweed 188 
Holeus 355 
Holly 219 
HOLLY FAMILY 218 
Hollyhock | 7 
Holly-Grass 856 
Honesty 55 
Honey-Locust 114 
Honeysuckle 170 
oo FAMILY ue 

Hap Horabeata 308 
Hop-tree 83 
Hordeum « ©6857 
Horehound 252, 
Hornbeam 3805 
Horse-Balm 248 
Horse Bean lll 
Horse-Chestnut 90 
Horse-Gentian 170 
Horse-mint 250, 251 
Horse-Nettle 267 
Horseradish 58 
Horse-Sugar 221 
Horse-tail 359 
HORSE-TAIL FAMILY 359 
Horseweed 198 
Hoteia 187 
Hottonia 223, 225 
Houndstongue 191, 257 
Houseleek 1 
Houstonia 174, 176 
Hoya 276, 278 
Huckleberry 2 
Hudsonia 
Humea 181, 190 
Humulus 297, 299 
Hyacinthus 
Hyacinth 348 
Ilydrangea 182, 185 
Hydrastis 84 38 
IYDROCHARIDACEH = 321 
Hydrocotyle 163, 164 
Hydrolea 8, 260 
Hydrophyllum 258, 259 
HYDROPHYLLACE 258 
HYMENOPHYLLACER 362 
Hyoscyamus 266, 269 
HYPERICACEH 61 
Hypericum 61 
Hypoxys 829, 330 
Hyptis 244, 247 

INDEX. 

Hyssopus (Hyssop) 244, 248 

Iberis 62, 55 
Ice-Plant 157 
Tex 219 
Wicium 42, 43 
Lysanthes 281, 237 
Immortelle 189, 190 
Impatiens 78 81 
Imphee 357 
Ipomeea, 262, 263 
Ipomopsis 261 
Indian Bean 227 
Indian Corn 858 
Indian Cress 81 
Indian Cucumber-Root 842 
Indian Currant 170 
Indian Fig 158 
Indian Hemp 275 
Indian Mallow 73 
Indian Millet 3857 
Indian Physic 121 
Indian Pipe 218 
INDIAN PIPE FAMILY 212 
Indian Plantain 193 
Indian Poke 343 
Indian Rice 853 
Indian Shot 828 
INDIAN-SHOT FAMILY 328 
Indian Turnip 317 
Indian Wheat 289 
India-Rubber-Tree 298 
Indigofera 96, 106 
Indigo-plant 106 
Inkberry 219 
Inula 182, 195 
Tresine 286 
IRIDACEA 
Tris 332, 833 
IRIS FAMILY 832 
Irish Broom 100 
Iron-weed 190 
Iron-wood 3805 
Tsanthus 2438, 246 
Tsatis 52, 
Tsoétes 372, 374 
Italian May 120 
Italian Millet 3857 
Itea, 82, 184 
Ivy 167 
Ixia 333 

Jacobean Lily 831 
Jacob’s Ladder 262 
Jamestown-Weed. 269 
Japan Alspice 131 
Jasminum 279, 280 
Jatropha 298, 296 
Jeffersonia 45, 46 
Jerusalem Artichoke 204 
Jerusalem Cherry 268 
Jerusalem Oak 285 
Jerusalem Sage 253 
Jessamine 280 
Jewel-Weed 81 
Joe-Pye Weed 192 
Jointed Charlock 56 
Jointweed 287 
Jonquil 331 
Judas-tree 118 
JUGLANDACES 300 
Juglans 300 
JUNCACER 349 
Juncus 3849 
June-Berry 129 
Juniperus (Juniper) 310, 315 
Jupiter’s-Beard 177 
Jussiza 142, 145 

Kale 52 
Kalnia 212, 216 
Kennedya 97, 110 
Kentucky Blue Grass 854 
Kentucky Coffee-tree 113 
Kerria 116, 121 
Kidney Bean 108 
Kinnikinnik 1 
Kitaibelia 70, 71 
Knapweed 187 
Knawel 68 
Knot-grass 287 
Knotweed 287 
Keelreuteria 89, 90 
Kohlrabi 5! 
Kosteletzskya 70, 73 
Kuhnia 182, 191 

LABIATA 248 
Labrador Tea 217 
Laburnum 94, 101 
Lactuca 186, 208 
Ladies’ Eardrops 147 
Ladies’ Smock 65 
Ladies’-Tresses 826 
Lady-Fern 367 
Lady’s Mantle 126 
Lady’s Slipper 827 
Lady’s Thumb 288 
Lagenaria 158, 159 
Lagerstroemia 149, 150 
Lambkill 216 
Lamb-Lettuce 178 
Lamb’s-Quarters 285 
Lamium 246, 252 
Lantana 241, 242 
Laportea 297, 299 
Lappa 180, 187 
Larch 3. 
Large Cane 
Larix 810, 813 
Larkspur 40 
Lathyrus 98, 110 
LAURACEE 290 
LAUREL FAMILY 290 
Laurestinus 172 
Lavandula 244, 247 
Lavatera 70, 
Lavender 247 
Lead-Plant 103 
Leadwort 222 
LEADWORT FAMILY 222 
Leaf-cup 201 
Leather-leaf 215 
Leatherwood 292 
Lechea, 60, 61 
Ledum 212, 217 
Leek 847 
LEGUMINOS& 
Leiophyllum 212, 217 
Lemna 316 
LEMNACEX 3816 
Lemon 83 
Lemon-scented Verbena 242 
Lens , 111 
LENTIBULACEE 225 
Lentil lil 
Leontodon 185, 206 
Leonurus 246, 253 
Lepachys 185, 205 
Lepidium BR, 56 
Leptosiphon 261 
Lespedeza, 95, 104 
Lettuce 208 
Leucanthemum 183, 199 
Leucoium 830, 
Leucothoé 21% 215 
Lever-wood 305 
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Levisticum 163, 165 ; MADDER FAMILY 178 | Mexican Tea 285 
iatris 182, 191 | Madwort 56 | Mezereum 291 
Ligustrum 279, 280 | Magnolia 42|MEZEREUM FAMILY 291 

280 | MAGNOLIACEX 42 | Mignonette 57 
LILIACEZ 887 |MAGNOLIA FAMILY 42 MIGNONETTE FAMILY 57 
Lilium 340, 345 | Mahernia 15 182,191 
Lily 845 | Mahogany-tree 84 Milton 199 
LILY FAMILY 337, 339 | Mahonia Milk-Pea 109 
Lily-of-the-Valley 344 | Mahon stock 58 | Milk Thistle 187 
Time 83 | Maiden-hair 364 oe 107 
Lime-tree 75 | Maize 358 | Milkwee: 277 
Limnanthemum 271, 273 | Malcolmia, 1, 53 MILE WEED FAMILY 276 
Limnanthes 77, 79 | MALLOW FAMILY 70 | Milkwort 92 
Limnobium $21, 322 | Mallow 71 | Mimosa 99, 114 
Limnocharis 520, 821 | Malope 70, 71 MIMOSA FAMILY 99 

LINACE 77 | Malva 70, 71 | Mimulus 281, 237 
Linaria 230, 235 | MALVACER 70 | Mint 247 
Linden 75 | Malvaviscus 70,73 | MINT FAMILY 243 
LINDEN FAMILY 75 | Mamillaria 158, 156 | Mirabilis 283 
Lindera 291 | Mandevillea 276 | Mist-Flower 193 
Ling 214 | Mandrake 46 | Mistletoe 292 
Linnea 169, 170 | Manettia cordifolia 173 | MISTLETOE FAMILY 292 
Linum 77 | Man-of-the-Earth 263 | Mitchella 174, 175 
Lion’s-Foot 207 | Maple 91 | Mitella , 187 
Lippia 241,242 | MAPLE FAMILY 89 | Mitreola 273 
Liquidambar 140 | Maranta 828 | Mitrewort 137 
Liriodendron 42 | Marestail 141 | Moccason-Flower 327 
Lithospermum 254, 256 | Marigold 200 | Mocker-nut 301 
Live-for-ever 138 | Marjoram 249 | Mock-orange 119, 134 
Liver-leaf 85 | Marrubium 246, 252 | Modiola 70, 73 

Lizard’s Tail 293 | Marsh-Mallow 1 | Mollugo 64, 6 
LIZARD’S-TAIL FAMILY 293 | Marsh-Marigold 89 | Molucca Balm 
Loasa, 152 | Marsh-Rosemary 222 | Moluccella 246, 253 
LOASACEE 151 | Marsh St. John’s-wort 63 | Momordica 158 
LOASA FAMILY 151 | Martynia 7, 228 | Monarda » 250 
Lobelia 208 | Maruta 1838, 199 | Moneses 212, 218 
LOBELIACEZ 208 | Marvel-of-Peru 283 | Moneywort 224 
LOBELIA FAMILY 208 | Masterwort 166 eo i 237 
Loblolly Bay 76 | Matrimony-Vine 270 | Monksh 41 
Locust-tree 107 | Matthiola 1, 53 MONOGOTYLEDONOUS 
LOGANIACEE 273 | Maurandia 231, 235 | PLANTS 
LOGANIA FAMILY 278 | May-apple 46 | MONOPETALOUS DIVI- 
Lolium 856 | Mayflower 214) SION 169 
Long Moss 329 | Maypops 157 | Monotropa 212, 218 
Lonicera 169, 170 | Mayweed 199 | Montbretia 333 
Loosestrife 150, 224 | Meadow-Beauty 148'|MOONSKED FAMILY 44 
LOOSESTRIFE FAMILY 149 | Meadow-Foxtail 356 | Moonwort 372 
Lopezia 142, 147 | Meadow Grass 354 | Moosewood 91, 292 
Taphanthiis 245, 251 | Meadow-rue 36 | Morcea 333 
Lophospermum 231, 236 | Meadow-Soft-Grass 355 | Morning Glory 
Lopseed 241 | Meadow-Sweet 120 | Morus 297, 298 
Loquat-Tree 129 | Medeola 837, 342 | Moss Pink 261 
LORANTHACEX 292 | Medicago 94) a Motherwort 258 
Lotus 47 | Medick Mountain Ash 130 
Lousewort 289 | Melampyrum 282, 289 Mountain Holly 218 
Lovage 165 | Melanthium 338) 348 | Mountain Laurel 216 
Love-lies-Bleeding 286 | MELANTHIUM FAMILY 337 | Mountain Mint 248 
Low Spear Grass 354 | MELASTOMACEZ 148 | Mourning Bride 178 
Lucerne 101] MELASTOMA FAMILY 148 | Mouse-ear Chickweed 67 
Ludwigia 142, 146 | Melia 84 | Mouse-tail 37 
Lunaria 62, 55 | MELIACEE 84 | Mud-Plantain 322 
Lungwort 255 | MELIA FAMILY 84 | Mugwort 189 

Lupinus (Lupine) 94, 100 | Melilotus (Melilot} 94, 101 | Mulberry 298 
Luzula 349, 350 | Melissa , 249 | Mulgedium 186, 208 
Lychnis 64, 65 | Melocactus 163, 156 | Mullein 283 
Lycium 267, 270 | Melon 160 | Mullein-Foxglove 287 
Lycopersicum 266, 267 eee ala 156 | Musa 329 
LYCOPODIACEZ 872 | Meloth: 59, 160 | Muscadine 36 
Lycopodium 372 MENISPERMACE: 44 | Muscari 840, 847 
Lycopsis 255, 257 | Menispermum 44 | Muskmelon 160 
Lycopus 244, 247 | Mentha 244, 247 | Musk-plant 237 
Lygodium 362, 371 | Mentzelia -151 | Musquash-Root 165 
Lysimachia 228, 224 | Menyanthes 271, 278 | Mustard 52 
LYTHRACEH 149 Meri weed. 141 | MUSTARD FAMILY 61 
Lythrum 150 | Merte: 254, 255 | Myosotis 254, 256 

MES EMBRYANTH EMEA Myosurus 34, 37 
Maclura 297, 299 56 | Myrica 805, 806 
Madder 174 | Mesembryanthemum 156, 157 MYRICACER 3 
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Myriophyllum 141 , Ophioglossum 
Myrrhis odorata 164 | Opuntia 
Myrsiphyllum , 844 | Orache 
MYRTACEA 149 | Orange 
MYRTLE FAMILY 149 | Orange-grass 
Myrtus 149 | Orange-root 

Orchard-Grass 
Nabalus 185, 207 | ORCHIDACEZ 
NAIADACEE 3816 | Orchis 
Naked Broom-rape 229 | ORCHIS FAMILY 
Nandina 44, 45 | Origanum 
Napea 70, 72 | Ornithogalum 
Narcissus 330 | OROBANCHACER 
Nasturtium 51, 58, 81 | Orpine 
Navelwort 257 | ORPINE FAMILY 
Neckweed 284 | Oryza 
Nectarine 118 Ons ce-rnigs 
Negundo 89, 92 | Osier 
Nelumbium 46 | Osmanthus 
Nelumbo 46 | Osmorrhiza 
Nemastylis , 885 | Osmunda 
Nemopanthes 218 | OSMUNDACE 
Nemophila 258, 259 | Ostrich-Fern 
Nepeta 245, 251 | Ostrya 
Nephrodium 368 | Oswego Tea 
Nerium 274, 275 | Oxalis 
Nesea 150 | Oxeye 
Nettle 299 | Ox-eye-Daisy 
NETTLE FAMILY = 296, 297 |‘Oxybaphus 
Nettle-Tree 298 | Oxydendrum 
New-Jersey Tea 87 | Oyster-Plant 
New Zealand Flax 
New Zealand Spinach 157 | Pachysandra 
Nicandra, 266, 268 | Pzeonia 

Nicotiana 266, 269 | Pseony 
Nierembergia 266, 269 | Painted-Cup 
Nigella 84, 40 | Palm 
Night-Blooming Cereus 154 | Palma-Christi 
Nightsh: 267 | Palmetto ade 
NIGHTSHADE FAMILY i Pampas Grass 
Nine-Bark Pancratium 
Niphobolus Be Panicum 
Nolana 266, 267 | Pansy 
NOLANA FAMILY 266 | Papaver 
Nonesuch 101 | PAPAVERACE 
Notholena 861, 864 | Papaw 
Nuphar 46, 47 | Paper-Mulberry 
Nut-Grass 352 | Pardanthus 
Nutmeg-flower 40 | Parnassia 
NYCTAGINACER: 283 | Parsley 
Nymphea 46, 47 PARSLEY FAMILY 
NYMPHHACER 46 | Parsley Piert 
Nyssa 167, 168 | Parsnip 

Partridge-berry 
Oak 302 | Partridge Pea 
OAK FAMILY 301 | Pasque-flower 
Oat 355 | Passiflora 
Oat-Grass 855 | PASSIFLORACEZ 
Oca 79 | Passion Flower 
Ocimum , 247 | PASSION-FLOWER 
(nothera, 144, 143); FAMILY 
Ogeechee Lime 169 | Pastinaca 
Oil-nut 292 | Paulownia 
Okra 74 | Pea 
Olea 279, 280 | Peach 
QUEACE® 279 | Peanut 
Olea: 274, 275 | Pear 
OUEASTER FAMILY 292 | PEAR FAMILY 
Oliv. 280 | Pearlwort 
OLIVE FAMILY 279 | Pea-tree 
Omphalodes 54, 257 | Pecan-nut 
ONAGRACE 141 | Pedicularis 
Onion 347 | Pelargonium 
Onobrychis 95, 108 | Pellzea 
Onoclea 861, 370 | Peltandra 
Onopordon 180, 187 | Pencil-Flower 
Onosmodium » 255 | Pennyroyal 
OPHIOGLOSSACEE 363 | Pentas carnea 

868, 872 _ Penthorum 187, 138 
152, 153 | Pentstemon 232, 238 

284 | Peppergrass 66 
83 | Peppermint 247 
62 | Pepperidge 168 
38 | Perilla 244, 247 

354 | Periploca 276, 27! 
823 | Periwinkle 

828, 824 | Persea, 290, 291 
823 | Persimmon 

244, 249 | Peruvian Bark 176 
840, 846 | PETALOIDEOUS DIVI- 

228) SION 819 
188 | Petalostemon 95, 102 
187 | Petilium 346 
858 | Petroselinum 165 
299 | Petunia 266, 269 
807 | Phacelia 258. 259 
281 | PHAANOGAMOUS PLANTS 

168, 164 33 
862, 371 | Phalaris 

862 | Phaseolus | 97, 168 
870 | Pheasant’s-eye 65 

302, 305 | Pheasant’s-eye Adonis 37 
Phegopteris 360, 867 

77, 78 | Philadelphus 182, 184 
204 | Phlebodium 3 
199 | Phleum 856 
288 | Phiomis 246, 253 

212, 216 | Phlox 260 
206 | Phoradendron 292 

Phormium 341 
298, 296 | Photinia 117, 129 

84, 41 | Phragmites 
41| Phryma 241 

289 | Phyllocactus 158, 154 
816 | Physalis 266, 268 
295 | Physostegia , 251 
816 | Phytolacca 284 
358 PHYTOLACCACER 284 

330, 831 | Picea 312 
857 | Pickerel-weed 822 
59| PICKEREL-WEED F. 822 
48 | Pie-plant 289 
48 | Pigweed 285, 286 
44 | Pimpernel 

299 | Pinckneya 174, we 
A Pine all 

182, 135 | Pine-Apple 829 
165 | PINE-APPLE FAMILY 829 
i¢2 | PINE FAMILY 309 
125 | Pine-sap 218 
166 | Pinguicula 2265 , 226 
175 | Pink 64 
113 | PINK FAMILY 68 
36 | Pink-Boot 273 

157 | Pinus 309, 811 
157 | Pine-weed 61, 62 
457 | Pinxter Flower bIT 

Pipe-Vine 282 
357|PIPEWORT FAMILY 352 

168, 166 | Pipsessewa 218 
230, 233 | Piqueria 182, 193 

110 | Pisum 98, 110 
418 | PITCHER-PLANT F. 47 
106 | PITTOSPORACEA 57 
399 | PITTOSPORUM FAMILY 57 
117 | Planera 296, 298 
67 | Planer-Tree 298 

106 | Plane-tree 300 
801| PLANE-TREE FAMILY 300 

232, 239 | PLANTAGINACEA! 921 
78, 79|PLANTAIN FAMILY 221 

861, 865 | PLATANACEAL 800 
817, 318 | Platenus 800 

108 | Platycerium 860, 363 
248 | Platycodon 209, 210 
173 | Pleuriay-Root 2' 
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Plam 118 , Pteris 361, 365 , Rock-Cress 54 
PLUMBAGINACE —.292! Puceoon 256 | Rocket 53 
Plumbago om Pulsatilla, 36 | ROCK-ROSE FAMILY 60 
ELUM FAMILY 116 | PULSE FAMILY 94 | Roman Wormwood 188 
Poa 354 | Pumpkin 159 | ROSACEZ: 116 
Podocarpus 811 | Punica 149, 150 | Rosa (Rose) 117, 126 
Podophyllum 45, 46 | Purslane 9 ee "149 
Pogonia 324, 326 | PURSLANE FAMILY 69 | Rose- 216 
Poinciana 118 ; Putty-Root 827 ROSE | FAMILY 116 
Poinsettia 294 | Pycnanthemum 244, 248 | Rose-Mallow 74 
Poison-Dogwood 84) Pyrethrum 188, 199 | Rosemary 250 
Poison-Elder 84! Pyrola 218, 217 | Rose of China 14 
Poison Hemlock 165; PYROLA FAMILY Rosin-Plant 201 
Poison-Ivy 84 | Pyrrhopappus 186, 207 | Rosmarinus 245, 250 
Poison-Oak ata Pyrularia 292 | Rowan-Tree 130 
Poke or Pokeweed. Pyrus 117, 129 | Royal-Fern 372 
ae ae FAMILY En Rubia 178, 174 

57 | Quaking Grass 355 | RUBIACE 1 
POLEMONIACEE ae Quamash 347 | Rubus 116, 124 
Polemonium 262 | Quamoclit 62, 263 | Rudbeckia, 185, 205 
POLEMONIUM FAMILY 260 | QUASSIA FAMILY 83 | Rue 82 
Polianthes 880, 382 | Queen-of-the-Prairie 121, 126 | Rue-Anemone 36 
Polyanthus 223 | Queen’s Delight 295 | RUE FAMILY 81 
Polygala 92 | Quercus Ruellia “240 
POLYGALACEER 92 | Quillwort 3874 | Rumex 287, 289 
POLYGALA FAMILY 92 1 Quince 130 uo 344 
POLYGONACEE 287 : Quitch-Grass 356 349 
Polygonatum 330s 3844 RUSH FAMILY 849 
Polygonum 287 | Radish 656 | Russellia 221, 239 
Polymnia 184, 201 | Ragged-lady 40 | Rutabaga, 52 
POLY PETALOUS Ragged-Robin 65 | Ruta 82 
DIVISION 33 Ragweed 188 | RUTACE 81 

POLYPODIACEE 360 | Ragwort 194 | Rye 857 
Polypody 368 | Ramie 299 | Rye-Grass 356 
Polypremum 273 | Ramsted 235 
Polypodium 360, 868 | RANUNCULACEAE 33 | Sabal 816 
Polypodium Phegopteris 368 | Ranunculus 84, 37 | Sabbatia 270, 271 
Polystichum 369 | Rape 2 | Saccharum 358 
Pomegranate 150 ' Raphanus 52, 56 | Sacred Bean 47 
Pomme Blanche 103 ‘ Raspberry 124 | Safflower 187 
Pond-Lily 47 | Rattlebox 100 | Sage 249 
Pond Spice 291 | Rattlesnake Grass 355 | Sagina 64, 67 
Pondweed 816 | Rattlesnake Plantain 326 | Sagittaria 320 
Eon on aaD FAMILY 816 | Rattlesnake-Root 207 | Sago Palm 809 

322 | Rattlesnake-Weed 207 | Sainfoin 108 
PON TEDERIACEE 822 | Ray Grass 356 | St. Andrew’s Cross 61 
hoe 225 | Red Bay 291 | St. James Lily 331 

42, 308 | Red-bud 118 | St. John’s-Wort 61 
pOPPY FAMILY, Poppy 48 | Red Cedar 315 | SP, JOHN’S-WORT F. 61 
Populus 807, 808 | Red Pepper 268 | St. Peter’s-Wort 61 
Portulaca 69 | Red-root 87 | St. Peter's Wreath 120 
PORTULACACEA: 69 | Ked-top 358 | SALICACE 807 
Potamogeton 316 | Redwood 814 | Saticornia 284 
Potato 268 | Reed 354 | Salisburia 811, 815 
Potentilla 116, 122 | Reed-Mace 819 | Salix 3 

Poterium 117, 125 | RESEDACEZ, Reseda 57 | Salpiglossis 229, 232, 
Prairie Clover 102 | Resurrection-Plant 374 Salsity 206 
Prairie Dock 201 | Retinospora 814 | Saisola 284. 
Prickly Ash 82 | RUAMNACE 86 | Saitwort 284 
Prickly-Pear Cactus 158 | Khamnus 86, 87 | Salvia 245, 249 
Prickly Poppy 49 | Rheum 287, 289 | Sambucus 170, 173 
Pride-of-India 84 | Rheumatism-root 46 | Semolus 228, 
Prim £80 | Rhexia 148 | Sand-Myrtle 217 
Primrose 223 | Rhodanthe 181, 190 | SANDALWOOD FAMILY ae 
PRIMROSE FAMILY 222 | Rhododendron 212) 216 | Sand Spurrey 
Primrose Peerless 330 | Rhodora, 212, 217 | Sandwort a 
Primula 222, 228 | Rhubarb 289 | Sanguinaria 48, 49 
PRIMULACEE 222|Rhus 84 | Sanguisorba 125 
Princes’ Feather 286, 288 ' Rhynchosia 97,110 | Sanicula (Sanicle) 162, 164 
Princes-Pine 218 | Ribes ) 188 | SANTALACER 292 
Prinos 219 | Ribgrass 221 | SAPINDACEE 88 
Privet 280 | Rice 858 | Sapindus 89, 90 
Prosartes 839, 848 | Richardia 317, 818 | Saponaria 64, 66 
Proserpinaca 141 | Ricinus 298, 3 SAPOTACEE: 220 
Prunus 116, 118 | Ripplegrass 221 | SAPPODILLA FAMILY 220 
Psidium 149 | Robinia : 96, 107 | Sarracenia 47 

Psoralea 95, 108 | Robin’s Plantain 198 | SARRACENIACER: 47 

Ptelen 82, 88 | Rochea 188, 139 | Sareaparilla, Wild 166 
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290, 291 | Silkweed Spurge 204 
pa is 55 | Silphium 184, 201 | SPURGE FAMILY 293 
Satur 244, 249 | Silver-Bell-Tree 221 | Spurge-Nettle 296 
BAURURACER 298 | Silver-Berry 292 | Spurred Butterfly-Pea 109 
Saururus 298 | Silver-Fern 864 | Spurred Valerian 177 
Savin 3165 | Silybum 180, 187 | Spurrey 68 
Savory 249 | SIMARUBACEZE Squash 159 

Ber ee saxitvage) 152, 196 | Sone 51.53 | Squaweneed ios Saxi i 5 ymbrium . quaw-w 
SAXIFRAGACEA: 131 | Sisyrinchium 2883, 335 | Squill 347 
SAXIFRAGE FAMILY 181) Sium 168, 165 | Squirrel-Corn 60 
Scabiosa (Scabious) 178 | Skulleap 252 | Squirting Cucumber 158 
Schallott 347 | Skimmia 82, 83 | Stachys , 258 
Scheuchzeria 319, 820 | Skunk Cabbage 818 | Staff-tree 88 
Schizandra 42, 43 | Sloe 118 | STAFF-TREE FAMILY 87 
Schizea 862, 871 | Smartweed 288 | Stagger-bush 215 
SCHIZHACER 2 | SMILACEA 336 | Stag-horn Fern 
Schizanthus 229 232 | Smilacina 839, 344 | Stape! 276, 279 
Schizostylis 833 | Smilax ~ 886 | Staphylea 89, 90 
Schollera 322 | SMILAX FAMILY 836 | Star-Anise 43 
Schrankia 99, 114 | Smoke-tree 84 | Star-Cucumber 160 
Scilla 840, 347 | Snake-Cucumber 158 | Star-Flower 224 
Scirpus 2 | Snake-head 238 | Star-Grass |, 330 
SCITAMINEA 328 | Snakeroot 192, 282 | Star of Bethlehem 346 
Scleranthus 64, 68 | Snapdragon Star-Thistle 187 
Scolopendrium 861, 867 | Snowball-tree 172 | Starry Campion 66 
Scoke 284 | Snowberry 170, 214 | Starwort 196 
Scorpion-grass 256 | Snowdrop 831 | Starwort Chickweed 67 
Scotch Broom 100 | Snowdrop-Tree 221 | Statice 222 
Scotch Thistle 187 | Snowflake 382 | Steeplebush 120 
Scouring-Rush 359 | Sneezeweed 200 | Stellaria 64, 67 
Scrophularia 281, 288 | Sneezewort 199 | Stenanthium 
SCROPHULARIACEE a Soapberry 90 | Stephanotis 27 8, 278 
Scutch Grass S0APBERRY FAMILY 88 | STERCULIACER 15 
Scutellaria 245, ae Soapwort 66 Pipes laga FAMILY 3) 
Scurvy-Grass 64 | SOLANACEAE 265 | Sticksee 257 
Sea Blite 284 | Solanum , 267 Stillingia 298, 295 
Sea-Lavender 222 | Solidago 182, 195 | Stitchwort 67 
Sea-Rocket 56 | Solomon’s Seal Stock 53 
Sea Sand-Reed Sonchus 186, 208 | Stone-Crop 138 
Secale 357 | Sophora 98, 112 | Storax 221 
SEDGE FAMILY 352 | Sorghum 357 | STORAX FAMILY 220 
Sedum ~~~. -188 | Sorrel 289 | Storksbill 79 
Selaginella 872, 378 | Sorrel-tree 216 | Stramonium 269 
Self-Heal 252 | Sour Gum-tree 168 | Strawberry 128 
Sempervivum 187, 188 | Sour-wood 216 | Strawberry-bush 88 
Seneca Grass 6 | Sowbread 204 | Strawberry Blite 285 
Seneca Snakeroot 98 | Southernwood 189 | Strawberry Geranium 186 
Senecio 182, 193 | Sow Thistle 208 | Strawberry Tomato 268 
Senna 113 | Spadiceous Division 816 | Strelitzia 329 
Sensitive-brier 114 | Spanish-Bayonet 848 | Streptopus 339, 843 
Sensitive-Fern 370 | Spanish Broom 100 | Stuartia 16 
Sensitive Joint-Vetch 105 | Spanish Trefoil 101 | Stylophorum 48, 49 
Sensitive-plant 114 | Sparaxis 333 | Stylosanthes 95, 103 
Sequoia 810, 314 | Sparganium 818, 819 | Styptic-Weed 118 
Service-Berry 129 | gpartium Junceum 100 | STYRACACEX 220 
Sesame Grass 858 | Spatter-Dock 47 | Styrax 220, 221 
Sesamum (Sesame) 227 | Spearmint 247 | Succory 206 
SESAMUM FAMILY 227 | Specularia 209 | Sugar Cane 858 
Sesbania , 106 | Speedwell 288 | Sumach 84 
Setaria 357 | Spelt 357 | SUNDEW FAMILY 59 
Seymeria 231, 237 | Spergula 64, 68 | Sunflower 203 
Shadbush 129 | Spergularia 64, Suseda 284 
Sheep-berry 172 enna 291 | Supple-Jack 87 
Shell-Flower 253 | Spiderw: 851 | Sutherlandia 96 
Shepherdia 292 SPIDERWORT FAMILY 350 | Struthiopteris 361, 370 
Shepherd’s-purse 55 | Spigelia 278 | Swainsona 96 
Shield-Fern 368 | Spikenard 166 | Sweet Basil 247 
Shin-leaf 218 | Spinach 285 | Sweet Bay 43 
Shooting-star 228 | Spinacia 284, 285 | Sweet-Brier 126 
Shrub Yellow-root 88 Spindle-trée 88 | Sweet Cicely 164 
Sicklepod 54 | Spirea 116, 120 | Sweet Clover 101 
Bicyos 159, 160 | Spiranthes 828, 826 | Sweet-Fern 306 
Sida 70, 73 | Spleenwort 366 | Sweet Flag 818 
Sidesaddle-Flower 47 | Spoon-wood 216 | Sweet Gale 806 
Silene 64, 65 | Spotted Cowbane 165 | SWEET GALE FAMILY 3805 
Silk-Flower 114 | Spring Beauty 69 | Sweet-gum Tree 140 
Silk-tree 114 Truce 812 | Sweet-Leaf 221 
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4weot-Potato 263 | Toothwort ve 
Sweet-scented-Shrub 181 | Torenia 2381, oF vornenne ie 190 
Sweet-scented Vernal-Grass Torreya 11, 315 | Veronica 230, 238 

Touch-me-not 81 | Vervain "241 
Sweet Sultana ~ 188 | Trachelium : 209 VERVAIN- FAMILY 241 
Sweet-Verbena 242 | Tradescantia 350, 851 | Vetch 110 
Sweet- William 64 | Trailing Arbutus 214 | Vetchling 110 
Swietenia Mahogani 84 | Tragopogon 485, 206 | Viburnum 170, 172 
Sycamore Treacle-Mustard 54 | Vicia 98. 1. 
Symplocarpus 817, 318 | Tread softly 296 | Victoria regia - 
Symplocos , 221 | Tree Clover 101 ca, 274, 275 
Symphoricarpus 169, 170 | Tree Ferns 862 | Vincetoxicum 276; 278 
Symphytum , 257 | Tree of Heaven 83| VINE FAMILY "85 
Syringa 184, 279, 280 | Trefoil 101 | Viola (Violet) 58 

Trichomanes 362, 871 | VIOLACE 68 
Tacamahac 309 | Trichosanthes 168 | VIOLET FAMILY 58 
Tacsonia 167 | Trichostema 248, 246 | Viper’s Bugloss 255 
Tagetes 185, 206 | Trientalis ji Virgin’s-Bower 85 
Talinum 69 | Trifolium 96, 101 | Virgilia 112 
Tallow-tree 295 | Triglochin 319, 820 | Virginia Creeper 86 

Tamarack 814 | Trigonella 94, 101 | Virginia Snakeroot 282, 
Tamarix 63 | Trillium 337, 341 | Virginia Stock 53 
TAMARISCINEA 63} TRILLIUM FAMILY 337 | VITACEA 85 
TAMARISK FAMILY 68 | Triosteum , 170 | Vitex 241, 243 
Tamus 886 | Tripsacum 358 
Tanacetum 180, 188 | Triteleia 341 | Wake Robin 
‘Tansy 188 | Triticum 356 | Waldsteinia 116, 121 
Tansy-Mustard 58 | Tritoma 840, 848 | Walking-leaf 367 
Tape-Grass 922 | Tritonia 333 | Wallflower 54 
Taraxacum 186, 207 | Trollius 34, 39 | Wall-Pepper 1389 
Tare 110 | Tropzolum 78, 81 | Wall-Rue 8367 
Tarragon 189 | True Ferns 360 | Walnut 300 
Tartary Wheat 289 | True Thistle 186 | WALNUT FAMILY 800 
Tassel-Flower 194 | Trumpet-Creeper 227 | Water Arum 318 
Taxodium 310, 314 | Trumpet-Flower 227 | Water Beech 305 
Taxus 810, 815 | Trumpet-Leaf 48 | Water Chinquepin 47 
TEA FAMILY 75 | Tsuga 818 | Water-cress 53 
Tea Plant 76 | Tuberose 832 | Water-Hemlock 165 
Tear-Thumb 289 | Tulipa (Tulip 340, 346 | Water-Horehound Ea 
Teasel 178 | Tulip-tree 42 | Waterleaf 
TEASEL FAMILY 178 | Tupelo 168 | WATERLEAF FAMILY zis 
Tecoma 226, 227 | Turnip 52 | Water-Lily 
Ten-O’clock 6 | Turtle-head 238 WATER-LILY FAMILY 46 
Tephrosia 96, 106 |} Tussilago 182, 193 | Watermelon 160 
Testudinaria 836 | Twin-Flower 170 | Water-Milfoil 141 
Tetragonia 156, 157 | Twin-leaf 46| WATER-MILFOIL F. 140 
Tetranthera 291 | Twisted-stais 343 | Water Oats 353 
Teucrium 248, 246 | Typha 818, 319 | Water-parsnip 165 
Thalia 828 | TYPHACEE Water-penny wort 164 
Thalictrum 34, 36 Water Pepper 289 
Thea 76 | Ulmus 96, 297 | Water-Plantain 320 
Thermopsis 98, 112 | UMBELLIFERE 162 | WATER-PLANTAIN F, 319 
Thimbleberry 124 | Umbrella-tree 42 | Water-pimperuel 225 
Thistle 186 | Unicorn-Plant 228 | Water-shield 46 
Thorn-Apple 269 | Urtica 297, 299 | Water Star-Grass 822 
Thoroughwort 192 | URTICACEE 296 | Water Violet 225 
Three-leaved Nightshade 341 | Utricularia 225 | Water-weed 322 
Thrift 222 | Uvularia 838, 848 | WATER-WORT FAMILY 63 
Thuja 810, 315 Watsonia 333 
Thujopsis 8165 | Vaccaria 64, 66 | Wax-Myrtle 3806 
be a ad 240 | Vaccinium 211, 213 | Wax-Plant 278 

249 | Valeriana (Valerian) 177 | Wax-work 88 
THYMELEACE 291 | VALERIANACEE 177 | Wayfaring-tree 1i2 
Thymus 244, 249 | Valerianella 178 | Weld : 57 
Tierella 183, 137| VALERIAN FAMILY 177 | Wellingtonia 814 
Tickseed 201 | Vallisneria 821, 322 | Whahoo 298 
Tick-trefoil 104 | Vallota 331 | Wheat 357 
Tiger-Flower 335 | Vanilla-plant 191 | Whin 100 
Zisaia 838, 335 | Vegetable Serpent 158 | White Alder 217 
Tilia 76 | Velvet-Grasa 355 | White Bent Grass 853 
TILIACEE 75 | Velvet-Leaf 73 | White Cedar 815 
Tillea 188, 139 | Venus’s Fly Trap 60 | White Lettuce 207 

Tillandsia 329 | Venus-hair 364 | White Thorn 128 

Timothy 356 | Venus’s Looking-Glass 209 | Whiteweed 199 

Toad-Flax Veratrum 838, 843 | White-wood 42 

Tobacco 269 | Verbascum 230, 283 | Whitlavia 258, 260 
Tomato 267 | Verbena 241 | Whitlow-Grass 55 

Toothache-tree 82! VERBENACEZ 241 Whortleberry 218 

25 
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WEB OE LEBERKY F. 211 | Woad 
Wigandi 258 | Woad-Waxen 
Wild ‘Alepiee 291 | Wolfsbane 
Wild Balsam-Apple 160 | Wood-Betony 
Wild bean ' “ 108 | Woodbine 
Wild Bergamot 250 | Wood-Nettle 
Wild Comfrey 257 | Wood-Rush 
Wild Ginger 282 | Woodsia 
Wild Hyacinth 847 | Wood-Sorrel 
Wild Liquorice 175 | Woodwardia 
Wild-Potato-Vine 264 a 
Willow 3807 | Wormsee 
WILLOW FAMILY 307 Wormsees-Mustard 
Willow-herb 148 | Wormwood 
Wind-flower 35 
Windsor Bean 111 | Xanthium 
Winterberry 219 | Xerophylum 
Winter-cress Ximinesia 
Wintergreen 214, 218 | XYRIDACE 
Wire-Grass -856 | Xyris 
Wistaria 97, 108 
Witch Grass ett Yam 
Witch-Hazel YAM FAMILY 
WITCH-HAZEL FAMILY 140 Yard-Grass 

56 | Yarrow 196 
100 | Yellow pecholee 5 Busine 92 
41 | Yellow-Eyed @: 

239 YELLOW-EYED “GRASS 
170| FAMILY ‘851 
299 | Yellow Jessamine 278 
350 | Yellow Pond-Lily 47 

861, 370 | Yellow puccoon 38 
78 | Yellow-Rocket 54 

361, 866 | Yellow-Wood 112 
278 815 
285 | YEW FAMILY 810 
64 | Yucca , 848: 

188 | Yulan 48 

180, 188 | Zamia 308, 
338, 842 | Zanthorhiza 84, 38 
184, 203 | Zanthoxylum 

851 | Zauschneria 142, 148 
361 | Zea 858 

Zinnia 185, 206 
886 | Zizania 353 
835 | Zostera 316 
366 | Zygadenus 388, 348 
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HARVARD UNIVERSITY, 
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where, that we deem tt a duty to make tt better 

known, and offer tt at a price within the reach 
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It ts attached to a box, one and a half inches 

high and less than four inches long, tnto which 

zt zs neatly folded when not tn use. The needles 

are used for dissecting flowers, or other objects, 

too small to be otherwise handled for analysts. 

The lenses magnify about fifteen diameters, or 

wth three lenses, about one-third more. 

A thousand things about forest, field or garden, 

afford objects of intense interest for darly study. 

Prof. ASA GRAY, of Harvard University, 

our Pere American Botanist, says of wt: “I 

do not think anything better can be made for the 

money.” 

Price of Microscope, with two Lenses, - $150 

ib - “three - 175 

For Sale by 

AMERICAN BOOK COMPANY 
PUBLISHERS 

NEW YORK, CINCINNATI, CHICAGO 

Publishers of GRAY'S BOTANIES. 



A VALUABLE AID to the 

STUDY OF BOTANY. 

PLANT ANALYSIS. 
By Hon. E. A. APGAR, Sup’t Public Instruction of 

New Jersey; and Prof. A. €. APGAR, of the New 

Jersey State Normal School. | Handsomely printed, 
and substantially bound in flexible cloth. Single copies 

will be sent by mail, on receipt of 70 cents, 

Ae PLANT ANALYSIS will be found a 

valuable companion for students in the 

Science of Botany, and well adapted for use in con- 

nection with Gray’s or any other series of Text- 

books on the subject. By using this system of 

analysis in classes, pupils will become familiar with 

the meaning of botanical terms, and will learn how 

to apply these terms in botanical descriptions. 

They will also distinguish those characteristic 

features of a plant which are necessary to be known 

in making the analysis. The book will be found 

useful to teachers, as its written exercises afford an 

evidence of the work done by the pupils. 

AMERICAN BOOK COMPANY 
PUBLISHERS 

NEW YORK, CINCINNATI, CHICAGO 



WEBSTER’S 
DICTIONARIES 

ARE THE STANDARD, BECAUSE THEY EXCEL ALL OTHERS 

IN THE FULLNESS OF THEIR 

ETYMOLOGIES, SYNONYMS AND 

DEFINITIONS. 

N all these respects the School Dictionaries, as compared with 
other dictionaries of similar grade, are equally pre-eminent with 

the Unabridged. A copy of 

Webster’s Primary Dictionary, 

Webster's Common-School Dictionary, or 

Webster's High-School Dictionary 

Should be in the hands of every pupil in our public and private schools. 

We ask especial attention of teachers and High School and 

Academic pupils to the 

ACADEMIC DICTIONARY 

As in every way the best student’s dictionary aside from the Un- 
abridged. In the matter of etymologies, synonyms and definitions it 
is beyond all comparison the best book for the pupil’s desk, discrimi- 
nating clearly as to the origin, use, and office of every word. 

In view of all these facts, we confidently urge upon school officers 
the importance of making the use of Webster’s School Dictionaries in 
their schools as general as that of any other text-book on the list. 

Liberal terms will be made for the supply of these books for first 
introduction into schools, and for specimen copies of the verious books 
for examination and the use of teachers. 

AMERICAN BOOK COMPANY 

806 and 808 Broadway, New York; 137 Walnut St., Cincinnatl 

258 and 260 Wabash Ave., Chicago 
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WEBSTER’S 

INTERNATIONAL DICTIONARY 
(THE NEW UNABRIDGED) 

PUBLISHED BY 

G. & C. MERRIAM & CO., SPRINGFIELD, Mass. 

Webster’s School Dictionaries 
PUBLISHED BY 

AMERICAN BOOK CO., New York, CINCINNATI, CHICAGO 

“WEBSTER’S PRIMARY DICTIONARY 

WEBSTER’S COMMON-SCHOOL DICTIONARY 

WEBSTER’S HIGH-SCHOOL DICTIONARY 

WEBSTER’S ACADEMIC DICTIONARY 

WEBSTER’S DICTIONARIES have been officially recommended by the 
State Educational Authorities of nearly every State in the Union. 

THE LEADING SERIES of School Books published in this country, em- 
bracing over 25,000,000 Volumes published annually, are based upon Webster. 

From the earliest days of the Republic, Webster and Web "s orthog- 
raphy have been the one practically universal element in American education. 

Thus Webster has been an important bond 1n uniting and keeping the American 
nation one people in their language, speech, and all the outward forms of thought. 

While in Great Britain, to quote an eminent authority, ‘‘ nearly every county 
has its local dialect, its peculiar words and forms,”’ our own vast and diversified 
country, with its local forms of self-government, its widely varied social types and 
industries, and, more than all, its ingathering of vast numbers from all nations and 
languages, easily assimilates all forms of speech, and maintains in universal and 
uniform purity the noble legacy of our language undefiled. 

Can any one doubt that this easy victory over the most varied and corrupting 
agencies is mainly due to Webster's Dictionaries ? 

The attention of educators and of all friends of universal education is solicited to 
the importance of perpetuating this purity of American speech by maintaining the 
authority of Webster in every public and private school in the land. 

While it is of the highest importance that Webster’s Unabridged should be 
upon the teacher's desk or reference table of every school-room, it is of equal impor- 
tance that Webster's School Dictionaries should be placed in the hands of every 
child in the schools of the country, 

AMERICAN BOOK COMPANY 

806 and 808 Broadway, New York; 137 Walnut St., Cincinnati 

258 and 260 Wabash Ave., Chicago 
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