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PREFACE
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’
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THIS work consis ts of the “ LESSONS m B MW”
and the

FIELD
,
FORE ST AND GARDEN B OTANY ,

”bound toge ther in one
complete volume, forming a most pop ular and comprehensive
ScnOOL B OTANY ,

adapted to beginners and advanced classes
,
to

Agricultural Colleges and Schools , aswe ll as to all othergrades
in which the science is taught ; it is also adapted for use as a

hand-book to assist in analyzing plants and flowers in field
study of botany, eit her by classes or individuals.
The book is intended to furnish B otanical Classes and

beginners
‘

with an easier introduction to the P lants of this

country, and a much more comprehensive work, than is me
MAN UAL .

B eginning with thefirst principles, it progresses by easy
stages unti l the student

,
who is at all diligent , is enabled to

master the intricacies Of the science .

It is a Grammar and D ictionary of B otany, and comprises

the commonHerbs, Shrubs, and Trees of the Southern as well

as the Northern and M iddle States, includ ing the commonly
cultivated

,
as we l l as the native species in fields, gardens ,

pleasw e-grounds, or house culture
,
and ev en the conservatory

plants ordinarilymet with.

This work supplies a great desideramm to the Botanist and

Botanical Teacher
,
there being no similar class-book published

in this country.
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P R E F A C E .

THI S book is intended for the use of beginners
,
and for classes in the

common and higher schools,— in which the elements of Botany, one of

the most generally interesting of the Natural Sciences, surely ought to be
taught, and to be taught correctly , as far as the instruction proceeds.

While these Lessons are made as plain and simple as they well can be ,
all the subjects treated of have been carried far enough to make the book
a genuine Grammar Of B otany and Vegetable Physiology, and a sufficient

introduction to those works in which the plants of a country— especially
of our own are described.

Accordingly, as respects the principles of Botany ( including Vegs
table Physiology) , this work is complete in itse lf, as a school-book
for younger classes, and even for the students of our higher seminaries.

For it comprises a pretty full account of the structure , organs, growth ,
and reproduction of plants , and of their important uses in the scheme of

creation ,
—subjects which certainly ought to be as generally understood

by all educated people as the elements of Natural Philosophy or Astron
omy are ; and which are quite as easy to be learned .

The book is also intended to serve as an introduction to the author’s
Manual of the B otany of the Northern United States (or to any similar
work describing the plants of other districts) , and to be to it what a
grammar and a dictionary are to a Classical author. It consequently ccn“

tains many terms and details which there is no necessity for young stu=

dents perfectly to understand in the first instance , and still less to commit
tomemory, but which they will need to refer to as occasions arise

,
when

they come to analyze flowers, and ascertain the names ofour wild plants.

To make the book complete in this respect, a full Glossary , or Diction

ary of Terms used in describing P lants , is added to the volume . This con

tains very many words which are not used in the Afanual of B otany ;
but as they occur in common botanical works, it was thought best to in
troduce and explain them. All the words in the Glossary which seemed
to require it are accented.



iv PREFACE .

It is by no means indispensable for students to go through the volume
before commencing with the analysis of plants . When the proper season

for botanizing arrives, and when the first twelve Lessons have been gone
over, they may take upLesson XXVIII . and the following ones, and pro

oecd to study the various wild plants they find in blossom, in the manner

illustrated in Lesson XXX .

,
&c.

,
referring to the Glossary , and thence

to the pages of the Lessons, as directed , for explanations Of the various
distinctions and terms they meet with. Their first essays will necessarily
be rather tedious, if not difficult ; but each successful attempt smooths
the way for the next, and soon these technical te rms and distinctions
will become nearly as familiar as those of ordinary languag e .

Students who, having mastered this elementary work, wish to extend
their acquaintance with Vegetable Anatomy and Physiology , and to con

sider higher questions about the structure and classification of plants , will
be prepared to take up the author

’
s B otanical Text-Boole

,
an Introduction

to Structural B otany, or other more detailed treatises.
No care and expense have been spared upon the illustrations of this

volume ; which , with one or two exceptions, are all original . They
were drawn from nature by M r. Sprague , the most accurate of living
botanical artists, and have been as free ly introduced as the size to which
it was needful to restrict the volume would warrant.
To append a set Of questions to the foot of each page , although not un

usual in school-books, seems like a reflection upon the competency or the

faithfulness of teachers, who surely ought to have mastered the lesson be

fore they undertake to teach it ; nor ought facilities to be afforded for

teaching, any more than learning, lessons by rote . A full analysis of the

contents of the Lessons, however, is very convenient and advantageous.

Such an Analysis is here given , in place of the ordinary table of con

tents. This will direct the teacher and the learner at once to the leading
ideas and important points of each Lesson, and serve as a basis to ground
proper questions on ,

if such should be needed .

ASA GRAY

HARVARD UN IV ERS I TY , CAMB RIDGE,
January I , 18 57.

h } Revised August, 1868 , and alterations made adapting it to the new edition of

Manual
,
and to Field , Forest, and Garden B otany, to which this work is the proper

introduction and companion.

A. G.



ANALYSIS OF THE LESS ONS.

‘

LESSON I .
—B OTANY As A B RANCH OF NAT U RAL HI STORY . p. 1

1 . Natural History, its subjects . 2 . The Inorganic or Mineral Kingdom,

what it is : why cal led Inorganic. 3 . The Organic world, or the world Of Or

ganized beings, why so cal led
,
and what its peculiarities . 4 .What kingdoms

it comprises . 5
,
6 . D ifferences between plants and animals. 7 . The use of

plants how vegetables are nourished and how animals .

8 . B otany, how defined . 9 . Physiology, and Physiological B otany, what
they re late to. 10 . Sy stematic B otany, what it relates to : a Flora , what it is
Geographical B otany, Fossil B otany, &c.

,
what they re late to.

LE SSON IL—THE GROWTH OF THE PLANT FROM THE SEED . p. 4.

12 . The Course Of V egetation : general questions proposed. 13 . P lants
formed on one general plan. 14 . The Germinating P lantlet : 15 . exists in

miniature in the seed : 16 . The Embryo ; its parts : 17
,
18 . how it develops.

19 . Opposite growth of Root and S tem : 20 . its Object or results 2 1, 22; the

difi
'

erent way each grows .

LE SSON III . GROWTH or THE PLANT FROM THE SEED ; continued . p. 9.

23 . Recapitulation : Ascending and D escending Ax is. 24, 25 . The Germi
nating P lantlet, how nourished. 26 . D eposit of food in the embryo, illustrated
in the Squash, &c. : 27 . in the A lmond , Apple-seed, B eech, &c . : 28 . in the

B ean : 29 . in the Pea, Oak, and B uckeye : peculiarity of these last. 30, 31.

D eposit of food outside of the embryo : Albumen Of the seed : various Shapes

of embryo. 32
,
33. Kinds of embryo as to the number of Cotyledons : di

cotyledonous : monocotvledonous : poly cotyledonous . 34
,
35 . P lan Of vegeta

tion. 36. Simple-stemmed vegetation il lustrated.

LE SSON IV . THE GROWTH OF PLANT S FROM B UDS AND B RANCHES . p. 20 .

37 , 38 . B ranching : difference in this respect between roots and stems. 39 .

Buds , what they are, and where situated : 40 . how they grow,
and what they

become . 41 . P lants as to size and duration : herb
,
annual, biennial , perennial :

shrub : tree . 42 . Terminal B ud. 43 . Axillary B uds . 44 . Sca ly B uds . 45 .

Naked B uds. 46 . V igor Of vegetation from buds il lustrated . 47—49 . P lan
and arrangement Of B ranches : Opposite : alternate . 50 . Symmetry of B ranches,



vi ii ANALYS I S or THE LE S SONS .

209 . Spadix . 210 . Catkin or Ament. 21 1, 212 . Compound inflorescence of

the preceding kinds . 213 . Panicle. 214 . Thyrsus . 2 15 . D eterminate In~

florescence explained. 216
,
2 17 . Cyme : centrifugal order of development

218 . Fasciclc. 219 . Glomerule . 22 1 . Analy sis of flower-clusters . 222 . Com.
bination of the two kinds of inflorescence in the same plant.

LESSON XII . THE FLOWER : 1Ts PARTS OR ORGANS . p. 84 .

223 . The Flower. 224. Its nature and use . 225 . Its organs . 226 . The

Floral Envelopes or leaves of the flower. Calyx and Corol la ,
together cal led

(227 ) Perianth. 228 . Petals, Sepals . 229 . Neutral and “ double”flowers ,
those destitute of, 230 . The E ssential Organs : Stamens and Pistils . 231 , 232 .

The parts of the flower in their sui cession. 233 . The Stamen : its parts. 234.

The Pistil its parts.

LE SSON XIII . THE PLAN OF THE FLOWER . p. 8 8 .

235 . Flowers all constructed upon the same plan. 236 . Plan in vegetation
referred to. 237 - 239 . Typical or pattern flowers illustrated

,
those at once

perfect, complete, regular, and symmetrical . 241 . Imperfect or separatedflowers .

242 . Incomplete flowers . 243 . Symmetry and regularity. 244 . Irregular flow~

ers . 245 . Unsymmetrical flowers 246 . Numerical plan Of the flower. 247.

Altemation of the successive parts . 248 . Occasional obliteration of certainparts .

249 Abortive organs. 250 . Multiplication of parts.

LES SON XIV . MORPHOLOGY OF THE FLOWER . p. 96 .

251 . Recapitulation of the varied forms under which stems and leaves appear.

252 . These may be cal led metamorphoses. 253 . Flowers are altered branches
how shown . 254 . Their position the same as that occupied by buds . 255

,

256. L eaves of the blossom are really leaves . 257 . Stamens a difl
'

erent modifi

cation Of the same . 258 . Pistils another modification ; the botanist
’

s idea of

a pistil . 259 . The arrangement of the parts of a flower answers to that of the
leaves on a branch.

LE SSON XV . MORPHOLOGY OF THE CALYx AND COROLLA. p. 99 .

260 . The leaves of the blossom viewed as to the various shapes they assume ;

as
,
261 . bygrowing together. 262 . Union or cohesion of parts of the same sort,

rendering the flower, 263 . Monopetalous or monosepalous ; various shapes de

fined and named . 265 The tube, and the border or limb . 266 . The claw
and the blade

,
or lamina of a separate petal, &c. 267 . When the parts are

distinct
, polysepalous , and polypetalous . 268 . Consolidation,

or the growing
together Of the parts Of difl

‘

erent sets . 269 . Insertion
,
what itmeans , and what

is meant bv the terms Free and Hypogynous . 270 . Perigynous insertion. 271 ,

272 . Coherent or adherent calyx ,
&c. 273 . Epigynous . 274 . Irregularity Of

parts . 275 . Papilionaceous flower, and its parts. 276 . Labiate or bilabiate
flowers . 277 , 278 . Ligulate flowers the so-ca lled compound flowers .



ANALYS IS OF THE LE S SON S . ix

LESSON XVI . JESTTVATI ON ,
OR THE ARRANGEMENT OF THE

CAL Yx AND COROLLA I N THE B UD . p 108 .

279 . E stivation or Praefloration defined . 280 . Its principal modes il lustrated,
viz. the valvate

,
induplicate , redupl icate , convolute or twisted, and imbricated .

282 , 283 . A lso the open, and the plaited or plicate , and its modification, the

supervolute .

LES SON XVII . M ORPHOLOGY OF THE STAM ENS . p. 111

284 . Stamens considered as to
,
28 5 Their insertion. 286 . Their un ion with

each other. 28 7
,
28 8 . Their number. 28 9 . Their parts . 290 . The Filament.

291 . The Anther. 292
,
293 . Its attachment to the filament. 294 . Its structure .

295 . Its mode of Opening, &c. 296 . Its morphology,
or the way in which it is

supposed to be constructed out of a leaf ; its use , viz. to produce , 297. Pollen.

298 . Structure of pollen-grains . 299 . Some of their forms .

LE SSON XV III . M ORPHOLOGY OF P i sTi L S . p. 1 16 .

300 . Pistils as to position. 301 . As to number. 302 . Their parts ; Ovary,
style , and stigma . 303 , 304 . P lan of a pistil , whether simple or compound.

305 , 306. The simple pistil , or Carpel , and how it answers to a leaf. 307 . Its

sutures . 308 . The P lacenta. 309 . The Simple Pistil, one-celled , 3 10 . and with
one style . 3 11

,
3 12 . The Compound Pistil , how composed . 3 13 .With two or

more ce lls 3 14 . their placentae in the axis 3 15 . their dissepiments or parti

tions. 3 16, 3 1 7 . One-cel led compound pistils . 3 18 .With a free central plw
centa. 3 19

,
320 .With parietal placentae . . 321 . Ovary superior or inferior.

322 . Open or Gymnospermous pistil : Naked-seeded plants . 323 . Ovules. 324.

Their structure . 325 , 326 . Their kinds illustrated.

LESSON X IX . M ORPHOLOGY OF THE RECEPTACLE . p. 124

327 . The Receptacle or Tor us . 328—330 . Some of its forms il lustrated.

33 1 . The Disk . 332. Curious form of the receptacle in Ne lumbium.

LE SSON XX. THE FRU IT. p. 126.

333 .What the Fruit consists of. 334 . Fruits which are not such in a strict

botanical sense. 335 . Simple Fruits . 336, 337 . The Pericarp, and the changes

it may undergo. 338 . Kinds of simple fruits . 339 . Fleshy fruits . 340 . The

B erry. 341 . The Pepo or Ground-fruit. 342 . The Pome or Apple-fruit. 343

345 . The D rupe or Stone-fruit. 346. D ry fruits . 347 . The Achenium : nature

of the S trawberry. 348 . Raspberry and B lackberry. 349 . Fruit in the Com

posite Family : Pappus . 350 . The U tricle 351 . The Caryopsis or Grain. 352.

The Nut Cupule . 353 . The Samara or Key
-fruit. 354 . The Capsule or Pod.

355 . The Follicle . 356 . The Legume and Loment. 357 . The true Capsule .

D ehiscence
, its kinds . 361 . The Silique . 362. The Silicle . 363 . The

Pyxis. 364. Multiple or Collective Fruits . 365 . The Strobile or Cone .
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LESSON XXI . THE SEED. p. 134.

366 . The Seed ; its origin . 367 . Its parts . 360
,
369 . Its coats . 370 . The

Aril or Arillus . 37 1 . Names applied to the parts of the seed. 372 . The Ker

nel or Nucleus. 3 73 . The A lbumen. 374
,
375 . The Embryo. 376 . The

Radicle . 3 77 . The Cotyledons or Seed-leaves : the monocotyledonous, dicoty
ledonous, and polycotyledonous embryo. 378 . The P lumule . 379 . The circle
of vegetable life completed.

LESSON XXI I . How PLANT S GROW. p. 138 .

380 , 38 1 . Growth, what it is . 382 . For the first formation or beginning of

a plant dates farther back than to
,
383 . the embryo in the ripe seed

,
which is

already a plantlet. 384 . The formation and the growth of the embryo itself.
38 5 . Action of the pollen on the stigma, and the result. 38 6 . The Embryonal
V esicle

,
or first cel l of the embryo. 38 7 . Its growth and development into the

embryo . 38 8 . Growth Of the plantlet from the seed . 38 9 . The plant built up
of a vast number of cells . 390 . Growth consists of the increase in size Of cel ls,
and their multiplication in number.

LE SSON XXIII . V EGETABLE FAB R I C : CELLULAR TI SSU E . p. 142.

39 1
,
392 . Organic S tructure il lustrated : Ce lls the units or e lements of plants .

393 . Cel lularTissue . 394, 395 , 397 . How the cel ls are put together. 396 . Inter

cel lular spaces , air-passages . 398 Size of cel ls. 399 . Rapidity of their produc

tion. 400 . Their walls colorless ; the colors owing to their contents . 401 . The

walls sometimes thickened . 402 Cel ls are closed and whole ; yet sapflows from
one cell to another. 403 . Their varied shapes .

LE S SON XXIV . V EGETAB LE FAB RI C :WOOD . p. 145 .

404 . All plants at the beginning formed Of cel lular tissue only ; and some

never have anything else in their composition. 405 .Wood soon appears in

most plants. 406 . Its nature . 408 .Wood-cel ls orWoody Fibre . 409 . Hard
wood and soft wood . 4 10 .Wood-ce l ls closed and whole yet they convey sap.

41 1 . They communicate through thin places : Pine-wood, &c. 412 . B ast-cel ls
or fibres Of the bark . 4 13 . D ucts or V essels . 414. The principal kinds. 415 .

Milk avessels, Oil-receptacles, &c.

LE SSON XXV . ANATOMY OF THE ROOT ,
STEM

, AND LEAV ES . p. 149 .

416. The materials of the vegetable fabric, how put together 417—419 .

Structure and action of the rootlets . 420 . Root-hairs . Structure of the

stem. 422 . The two sorts of stem. 423 . The Endogenous . 423 . The Exo

genous : 425 . more particularly explained . 426 . Parts of the wood or stem

itself. 427 . Parts Of the bark . 428 . Growth of the exogenous stem year after

year. 429 . Growth of the bark
,
and what becomes of the older parts. 43 1 .

Changes in the wood ; Sap-wood . 432. Heart-wood. 43 3 . This no longer livc
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ing. 434 .What the living parts of a tree are ; their annual renewal . 435 .

Cambium-layer or zone of growth in the stem ; connected with, 436 . new root,

lets below
,
and new shoots

,
buds

,
and leaves above. 437 . Structure Of a leaf :

its two pans , the woody and the cellular, or, 438 . the pulp this contains the green

matter
,
or Chlorophyll . 439 , 440 . Arrangement of the cells of green pulp in the

leaf
,
and structure of its epidermis or skin . 44 1 . Upper side only endures the

sunshine . 442 . Evaporation or exhalation of moisture from the leaves . 443 .

Stomates or B reathing-pores, their structure and use . 444 . Their numbers.

LESSON XXV I . THE PLAN T IN ACTION , DO ING THEWORK
OF V E GETATION . p. 157.

446. The Office of plants to produce food for animals . 447 . P lants feed

upon earth and air. 449 . Their chemical composition . 450 . Two sorts Of

material . 45 1
,
452 . The earthy or inorganic constituents . 453 . The organic

constituents . 454 . These form the Cellulose, or substance of vegetable tissue ;
composition of cellulose . 455 . The plant

’

s food ,
from which this is made .

456 .Water
,
furnishing hydrogen and oxygen. 458 . Carbonic acid

,
furnishing,

457 . Carbon. 459 . The air
,
containing oxygen and nitrogen ; and also

, 460 .

Carbonic acid ; 461 . which is absorbed by the leaves
,
462 . and by the roots .

463 .Water and carbonic acid the general food Of plants 464 . A ssimilation
the proper work of plants . 465 Takes place in green parts alone , under the

l ight of the sun . 466—468 . L iberates oxygen gas and produces Ce llulose or
plant

-fabric. 469 . Or else Starch its nature and uSe . 470 . Or Sugar ; its na

ture
,
&c. The transformations starch, sugar, &c. undergo. 471 . Oils

,
acids, &c .

The formation Of all these products restores oxygen gas to the air. 472 . There4

fore plants purify the air for animals. 473 .While at the same time they pro

duce all the food and fabric of animals . The latter take all theirfood readymade

from plants . 474 . And decompose starch
,
sugar, Oil, &c.

, giving back their ma

terials to the air again as the food of the plant ; at the same time producing ani

mal heat. 475 . B ut thefabric or flesh of animals (fibrine , gelatine , &c. ) contains
nitrogen . 476 This is derived from plants in the form of Proteine . Its nature

and how the plant forms it. 477 . Earthy matters in the plant form the earthy

part of bones, &c. 478 . D ependence Of animals upon plants showing the great
Object for which plants were created .

LES SON XXV II . PLANT-L IFE .

p. 166.

479 . Life ; manifested by its effects ; viz. its power of transforming matter

480 . And by motion . 48 1
, 482 . P lants execute mov ements as we ll as animals .

483 . Circulation in cells . 484 . Free movements of the simplest plants in their

forming state . 48 5 . Absorption and conveyance of the sap. 48 6 . Its rise into

the leaves . 48 7 . Explained by a mechanical law ; Endosmose . 48 8 . Set in ac

tion by evaporation from the leaves . 48 9 . T hese movements control led by the
plant, which directs growth and shapes the fabric by an inherent power. 490

492 . Special movements of a conspicuous sort ; such as seen in the bending,
twining, revolving, and coiling of stems and tendrils in the so-called sleeping
and waking states of plants in movements fiiom irritation, and striking Spon
taneous motions.
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493 . Cryptogamous or Flowerless P lants . 494 . What they comprise ; why
so ca lled . 495 . TO be studied in other works.

LESSON XXVI II . SPEC IES AND KINDS . p. 173 .

496. P lants viewed as to their relationships . 497 . Two characteris tics of
‘

plants and animals : they form themse lves
,
and

,
498 They ex ist as Individu

als . The chain of individuals gives rise to the idea of, 499 , 500 . Species as

semblages Of individuals, SO like that they are inferred to have a common an

cestry. 501 . V arieties and Races . 502 . Tendency of the progeny to inherit

all the peculiarities of the parent ; how taken advantage of in developing and

fixing races . 503 . D iversity and gradation of species ; these so connected as to

Show all to be formed on one plan, all works of one hand, or realizations of the
conceptions ofoue mind . 504 . Kinds , what they depend upon. 505 . Genera .

506 . Orders orFamilies . 507 . Suborders andTribes . 508 C lasses . 509 . The

two great Series or grades of plants . 5 10 . The way the various divisions in
classification are ranked

LESSON XXIX. B OTAN I CAL NAMES AND CHARACTERS . p. 178 .

5 1 1 , 5 12 . C lassification ; the two purposes it subser ves . 5 13 . Names plan of

nomenclature . 514
,
5 15 . Generic names, how formed . 5 16 . Specific names ,

how formed . 5 17 . N ames of V arieties . 5 18 , 5 19 . Names of Orders, Sub

orders, Tribes, &c. 520 , 521 . Characters .

LESSONS XXX .
—XXXII . How TO ST UDY PLANT S . pp. 191 .

522 567 . I llustrated by several examples, showing the mode Of analyzing and

ascertaining the name of an unknown plant, and its place in the system,
&c.

LE SSON XXXIII . B OTAN I CAL SYSTEMS . p. 195

568—57 1 . Natural System. 572
,
573 . Artificial C lassification . 574 . Arti

ficial System of Linnaeus . 575 . Its twenty-four C lasses, enumerated and de

fined. 5 76 . D erivation of their names . 577 , 578 . Its Orders .

LE SSON XXXIV . How TO COLLECT SPEC IMEN S AND MAKE

AN HERB AR I UM . p. 199 .

579—582 . D irections for col lecting Specimens . 583 , 584 . For drying and

preserving specimens . 58 5 , 586 For forming an Herbarium.

GLOSSARY, OR D I CTIONARY OF B OTAN ICAL TERMS .



FIRST L E S SON S

BOTANY AND VEGETABLE PHYSIOLOGY.

LE SSON 1.

B OTANY AS A BRANCH OF NA TURAL HI STORY .

1 . THE subjects of Natural History are , the earth i tself and the

be ings that li ve upon it.

2. The InorganicWorld, orMineral Kingdom. The earth i tself, with

the air that surrounds it, and all things naturally belonging to them

which are destitute of l ife , make up the mineral k ingdom , or in

organic world . These are called inorganic, or unorganized, because

they are not composed of organs, that is, of parts which answer to

one another, and make up a whole, such as is a horse , a bird , or a
plant. They were formed

,
but they did not grow, nor proceed from

previous bodies like themse lves, nor have they the power of pro

ducing other similar bodies, that is, of reproducing the ir kind. On

the other hand, the various living things, 0 1 those which have pea

sessed life , compose

3 . The OrganicWorld, the world of organized be ings. These
consist of organs ; of parts which go to make up an individual, a

being. And each individual owes its existence to a preceding one

like i tse lf, that is, to a parent. It was not mere ly formed
, but

produced. At first smal l and imperfect
,
i t grows and deve lops by

powers of its own it attains maturity, becomes old, and finally dies.
It. was formed of inorgan ic or mineral matter, that is, of earth and

air, indeed ; but only of this matter under the influence Of life

and after life departs , sooner or later, it is decomposed into earth

and air again.



2 BOTANY, WHAT IT RELATE S TO. fL E SSON 1 :

4. The organic world consists of two kinds of be ings ; name ly,
1 . P lants or Vegetables, which make up what is called the Vegetable

Kingdom and, Animals , which compose the Animal Kingdom.

5 . TheDifferences between Plants andAnimals seem at first sight so

obvious and so great, that i t would appear more natural to inquire

how they resemble rather than how they differ from each other.

What likeness does the cow bear to the grass it feeds upon ? The

One moves free ly from place to place , in obedience to its own will

as its wants or convenience require : the other is fixed to the spot

of earth where i t grew, manifests no will, and makes no movements

that are apparent to ordinary observation. The one tak es its food

into an internal cavity ( the stomach) , from which it is absorbed

into the system : the other absorbs its food directly by its surface ,

by its roots , leaves, &c. B oth possess organs ; but the limbs or

members of the animal do not at all resemble the roots, leaves,
blossoms, & c. of the plant. All these distinctions, however, gradu

ally disappear, as we come to the lower kinds of plants and the lower

animals. M any animals ( such as barnacles, coral-animals
,

, and

polyps) are fixed to some support as comple te ly as the plant is to

the soi l ; while many plants are not fixed, and some move from

place to place by powers Of the ir own. All animals move some of

the ir parts free ly ; yet in the extent and rapidity of the motion

many of them are surpassed by the common Sensitive P lant, by
the V enus

’

s Fly
-trap , and by some other vege tables ; while whole

tribes of aquatic plants are so freely and briskly locomotive, that

they have unti l lately been taken for animals. It is among these

micrOSCOpic tribes that the animal and vege table kingdoms most

nearly approach each other, —So nearly, that it is still uncertain

where to draw the line be tween them.

6. Since the difficulty of d istinguishing between
.

animals and

plants occurs only, or mainly
,
in those forms which from their

minuteness are beyond ordinary observation, we need not further

concern ourse lves with the question here . One , and probably the

most absolute , difference , however, ought to be mentioned at the

outset, because it enables us to see what plants are made for. It

is this

7 . V egetables are nourished by the mineral kingdom ,
that is, by

the ground and the air, which supply all they need, and which they

are adapted to live upon ; while animals are entire ly nourished by

veg etables. The great use of plants therefore is, to take portions of
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LE SSON 11.

THE GROW TH OF THE PLAN T FROM THE SEED .

12. The Course of Vegetation. We see plants growing from the

seed in spring-time, and gradually deve loping the ir parts at length

they blossom ,
bear fruit, and produce seeds l ike those from which

they grew. Shall we commence the study of the plant with the

full-grown herb or tree , adorned with flowers or laden with fruit ?

Or shall we commence with the seedling just rising from the

ground ? On the whole , we may get a clearer idea of the whole

l ife and structure of plants if we begin at the beginning, that is, with

the plantlet springing from the seed, and follow it throughout its

course of growth . This also agrees best with the season in which

the study of B otany is generally commenced, name ly, in the Spring

of the year, when the growth of plants from the seed can hardly

fail to attract attention. Indeed , i t is this springing forth of vegeta

tion from seeds and buds, after the rigors of our long winter
,

clothing the earth’

s surface almost at once with a mantle of freshest

verdure ,— which gives to spring its greatest charm . Even the

dullest beholder, the least observant of Nature at other seasons,

can then hardly fai l to ask :What are plants ? How do they live
and grow ?What do they live upon What is the object and use

of vegetation in general , and of its particular and wonderfully various

forms ? These questions i t is the object of the present Lessons to

answer, as far as possible , in a simple way.

13. A reflecting as we ll as observing person, noticing the re

semblances between one plant and another, might go on to inquire

whether plants, with all the ir manifold diversities of form and

appearance , are not all constructed on one and the same general

plan. It will become apparent, as we proceed , that this is the

case —that one common plan may be discerned , which each par

ticular plant, whether herb, shrub , or tree , has followed much more

close ly than would at first v iew be supposed . The differences, wide
as they are , are merely incidental . What is true in a general way
of anyordinary vegetable , will be found to be true of all

,
only with

great variation in the detai ls. In the same language , though in

varied phrase, the hundred thousand kinds of plants repeat the same
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story,— are the l iving witnesses and illustrations of one and the

same plan of Creati veWisdom in the vegetable world. So that the

study of any one plant, traced from the seed it Springs from round

to the seeds it produces, would illustrate the whole subject of vege

table life and growth . It matters l ittle, therefore , what particular

plant we begin with .

14. The Germinating Plantlet Take for example a seedl ing Maple.
Sugar M aples may be found in abundance in many places, start ing
from the seed ( i . e . germinating) in early spring, and Red Maples

at the beginning of summer, shortly after the fruits of the season

have ripened and fallen to the ground . A pair of narrow green

leaves raised on a tiny stem make up the whole plant at its first

appearance (Fig. Soon a root appears at the lower end of this

stemlet ; then a little bud at its upper end, between the pair of

leaves, which soon grows into a second joint or

stem bearing another pair of leaves
,
re sembling

the ordinary leaves of the Red Maple
,
which

the first did not. Figures 5 and 6 represent

these steps in the growth .

15 .Was this plantlet formed in the seed at

the t ime of germination
, some thing as the chick

is formed in the egg during the process of ineu

be tiou ? Or did it exist before in the seed ,
ready formed ? To decide this question, we
have only to inspect a sound seed , which in this

ins tance requires no microscope , nor any other

instrument than a sharp knife , by which the

coats of the seed ( previously soaked in water, if
dry) may be laid open. We find within the

seed, in this case, the little plantlet ready formed,
and nothing e lse (Fig. 2) — namely, a pair
of leaves like those of the earl iest seedling

(Fig. only smaller, borne on a stemlet just
like that of the seedling, only much shorter,
and all snugly coiled up within the protecting
seed-coat. The plant then exists beforehand

in the seed, in miniature . It was not formed
, but only deve l~

FIG . 1. A wmged frunt of Red Maple ,With the seed-bearing portion cut open, to show the

seed. 2. This se ed cut open to show the embryo plantletwithin, enlarged. 3 . The embryo
taken out whole , and partly unfolded. 4. The same after it has begun to grow ; 0! the

natural size.
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Oped, in germination ; when i t had merely to unfold and grow
,

to e longate its rudimentary stem ,
which takes

at the same time an upright position
, so as to

bring the leaf-bearing end into the light and air,

where the two leaves expand ; while from the

opposite end
, now pushed farther downwards

into the soil, the root begins to grow . All this
.

is true in the main of all plants that spring from
real seeds, although with great diversity ln the

particulars. At least, there is hardly an excep

tion to the fact, that the plantlet exists ready

formed in the seed, in some shape or other.

16. The rudimentary plantlet contained in

the seed is called an Embryo. Its little stem

is named the Radicle
, because i t was supposed

to be the root
,

'

when the difference between the

root and stem was not so we ll known as now.

It were be tter to name it the Caulicle ( i .
little stern) ; but i t is not expedient to change

old names. The seed-leaves i t bears on its sum

mit (here two in number) are technically called

Cotyledons. The l ittle bud of undeve loped

leaves which is to be found be tween the co

tyledons before germination in many cases (as in the Pea, B ean,

Fig. 17
, has been named the P lumule.

17 . In the M aple (Fig. as also in the Morning-Glory (Fig.

and the like , this bud, or plumule , is not seen for some days

after the seed-leaves are expanded . B ut soon it appears, in the

Maple as a pair of minute leaves (Fig. ere long raised on a stalk

which carries them up to some distance above the cotyledons. The

plantlet (Fig. 6) now consists , above ground, of two pairs of leaves,
viz. : 1 . the cotyledons or seed-leaves, borne on the summit of the

original stemlet (the rad icle ) ; and 2. a pair of ordinary leaves,
raised on a second joint of stem which has grown from the top

of the first. Later
,
a third pair of leaves is formed

, and raised

on a third joint of stem ,
proceeding from the summit of the second

(Fig. just as that did from the first ; and so oflkuntil the germi

nating plantlet becomes a tree .

FIG . 5. Germinating Red Maple , which has produced its root beneath , and 18 developing
1 second pair of leaves above . 6. Same . further advanced .
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18 . SO the youngest seedling. and even the embryo in the seed

is already an epitome of the herb or tree . It has a stem ,
from the

lower end ofwhich it strikes root and i t

has leaves . The tree itse lf in its whole

vegetation has nothing more in kind .

To become a tree. the plantlet has only

to repeat itself upwardly by producing

more Simi lar parts,— that is , new por

tions of stem, with new and larger leaves,
in succession, while beneath , it pushes

its root deeper and deeper into the soil .

19 . The Dppesite Growth of Root and

Stembegan at the beginning of ge

nation, and it continues through the

whole life of the plant. While yet

buried in the soi l, and perhaps in to tal

darkness, as soon as i t begins to grow,

the stem end of the embryo points

towards the light, curving or turning

quite round if i t happens to lie in

some other direct ion, and stretches

upwards into the free air and sunshine

while the root end as uniformly avoids

the light, bends in the Opposite direction

to do so if necessary , and ever seeks to bury itself more and more

in the earth’
s bosom . How the plantlet makes these movements we

cannot explain . B ut the object of this instinct is Obvious. It

places the plant from the first in the proper position, with its roots

in the moist soi l, from which they are to absorb nourishment, and its

leaves in the light and air, where alone they can fulfil the ir office of

fiigesting what the roots absorb .

20. So the seedling plantlet finds itse lf provided with all the

organs of vegetation that even the oldest plant possesses, namely,
root, stem, and leaves ; and has these placed in the situation where

each is to act, the root in the soi l, the foliage in the light and air.

Thus established , the plantle t has only to set about its proper work .

21 . The differentMode of Growth of Root and Stemmay also be here

mentioned. Each grows, not only in a different direction, but in a

different way. The stem grows by producing a set ofjoints, each from

FIG . 7 . Germmatung Red Maple, further developed .
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the summit of its predecessor ; and each joint e longates throughout

every part, until i t reaches its full length . The root is not composed

ofjoints, and it lengthens only at the end. The stem in the embryo

( viz . the radicle) has a certain length to begin with .
‘ In the pump

kin-seed , for instance (Fig. it is less than an e ighth of an inch

long : but it grows in a few days to the length of one or two inches

( Fig. or sti ll more , if the seed were deeper covered by the soil.

It is by this elongation that the seed-leaves are raised out of the .

soil, so as to expand in the light and air. The length they acquire

varies with the depth of the covering. When large and strong seeds

are too deeply buried, the stemlet sometimes grows to the length of

several inches in the endeavor to bring the seed-leaves to the sur

face . The lengthening of the succeeding joints of the stem serves to

separate the leaves, or pairs of leaves, from one another, and to ex

pose them more fully to the light.

22. The root, on the other hand, begins by a new formation at

the base of the embryo Stem ; and it continues to increase in length

solely by additions to the extremity, the parts once formed scarce ly

elongating at all afterwards . This mode of growth is we ll adapted

to the circumstances in which roots are placed , leaving every part

undisturbed in the soil where it was formed , while the ever-advan

cing points readily insinuate themselves into the crevices or looser

portions of the soil, or pass around the surface of solid obstacles.
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LES SON III.

GROWTH OF THE PLANT FROM THE sane —Continued.

23 . So a plant consists of two parts, growing in a different manner.

as well as in opposite directions. One part, the root, grows downs

wards into the soil : it may, therefore , be called the descending axis.

The other grows upwards into the l ight and air : it may be called

the ascending ax is . The root grows on continuously from the ex

tremity, and so does not consist of joints, nor does it bear leaves,
or anything of the k ind . The stem grows by a succession of

joints , each bearing one or more leaves on its summit. Root on

the one hand
,
and stem with its fol iage on the other, make up the

whole “ plantlet as it Springs from the seed ; and the full-grown herb,
shrub , or tree has nothing more in kind

,
-only more in size and

number. B efore we trace the plantle t into the herb or tre e some

other cases of the growth of the plantle t from the seed should be

studied , that we may observe how the same plan is worked out under

a varietyl

of forms
, with certain differences in the detai ls . The mate

rials for this study are always at hand . We have only to notice what

takes place all around us in Spring, or to plant some common seeds

in pots, keep themwarm and moist, and watch their germ ination.

24. The GerminatingPlantlet feeds onNourishmentprovided beforehand.
The embryo so snugly ensconced in the seed of the Maple (Fig. 2,

3. 4) has from the first a miniature stem , and a pair of leaves already
green, or which b

‘

ecome green as soon as brought to the light . It

has only to form a root by which to fix itself to the ground, when it

becomes a perfect though diminutive vegetable, capable of providing
for itself. This root can be formed only out of proper material :

neither water nor anything e lse which the plantlet is imbibing from

the earth will answer the purpose . The proper material is nourish

ing matter, or prepared food, more or less of which is always pro

vided by the parent plant, and stored up in the seed, either in the

embryo itself, or around i t. In the Maple , this nourishment is stored

up in the thickish cotyledons, or seed-leaves. And there is bare ly

enough of it to make,
the beginning of a root, and to provide for the

lengthening of the stemlet so as to bring upthe unfolding seed-leaves

where they may expand to the light of day. B ut when thisis done,
8 F—2
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the tiny plant is already able to shift for itse lf ; that is . to l ive and

continue its growth on what it now takes from the soil and from the

air. and elaborates into nourishment in its two green leaves, under
the influence of the light of the sun .

25 . In most ord inary plants, a larger portion of nourishment is

provided beforehand in the seed ; and the plantlet consequently is

not so early or so entirely left to its own resources. L et us examin

a number of cases, selected from very common plants . Sometimes

as has just been stated , we find this

26. Deposit of Food in the Embryo itself. And we may observe it

in every gradation as to quantity, from the Maple of our first i llus

tration, where there is very little , up to

the Pea and the Horsechestnut, where
there is as much as there possibly can

be . If we stri p off the coats from the

large and flat seed of a Squash or

P umpkin
,
we find nothingbut the em

bryo within (Fig. and almost the

whole bulk of this consists of the two

seed-leaves. That these conta in a good

supply of nourishing matter, is evident

from the ir swee t taste and from the ir

thickness, although there is not enough

to obscure their leaf-like appearance .

It is by feeding on th is supply of nour

ishment that the germinating Squash or

Pumpkin (Fig. 10) grows so rapidly
and so vigorously from the seed ,
lengthening its stemlet to more than

twenty times the length it had in the

seed , and thickening it in proportion,
sending out at once a number of roots:

from its lower end, and soon developing

the plumule ( 16) from its upper end into a third leaf : meanwhile

the two cotyledons, re lieved from the nourishment with which the ir

tissue was gorged, have expanded into useful green leaves.

27. For a stronger instance , take next the seed of a P lum or

Peach , or an Almond , or an Apple-seed (Fig. 11
, which Shows

FIG . 9. Embryo of a Pumpkin, of the natural
~
sine ; the cotyledons a little opened

10 . The same
,
when it has germinated.
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they were so gorged and, as it were , misshapen, that they became

quite unfitted to perform the office of

foliage. This office is accordingly first

performed by the succeeding pair of

leaves, those of the plumule (Fig. 17 ,

which is put into rapid growth by

the abundant nourishment contained in

the large and thick seed-leaves. The

latter, having fulfil led this office, soon

wither and fal l away .

29 . This is carried a step farther in
the P ea (Fig. 19, a near relative

of the B ean,

and in the

Oak (Fig.

21
,

a

near relative

of the B eech .

The differ

ence in these

and many

other similar

cases is this.

The cotyledons, which make up nearly

the whole bulk of the seed are execs

sively thickened , so as to become nearly

hemispherical in shape . They have lost

all likeness to leaves, and all power of

ever fulfill ing the office of leaves. Ac

cordingly in germination they remain

Unchanged within the husk or coats of

the seed , never growing themse lves, but

supplying abundant nourishment to the

plumule ( the bud for the forming stem)
be tween them . This pushes forth from

the seed, shoots upward, and gives rise

FIG. 16. A Bean : the embryo, from which seed-coats have been removed : the small

stem is seen above
,
bent down upon the edge of the thick cotyledons.

genmnation ; the plumule growing from be tween the two seed-leaves.
more advanced, the two leaves of the plumule un folded , and raised on a short j oint of stem.

FIG . 19 . A Pea : the embryo,Wi th the seed-coats taken off. 20. A Pea in germination

17 . The same in early
18 . The germination
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to the first leaves that appear. In most cas es of the sort, the rad icle,
or short original stemlet of the embryo be

low the cotyledons (which is plainly shown

in the Pea, Fig . lengthens very little ,
or not at all ; and so the cotyledons remain

under ground, if the seed was covered by

the soil , as every one knows to be the case

with Peas . In these ( Fig. as also in

the Oak (Fig. the leaves of the first

one or two joints are imperfect, and mere

small scales ; but genuine leaves immedi

ately follow. TheHorsechestnut and Buck
eye (Fig. 23

,
24) furn ish another instance

of the same sort. These trees are nearly

related to the Maple ; but while the seed

leaves of the Maple show themse lves to

be leaves, even in the seed (as we have

already seen) , and when they germinate
fulfil the office of ordinary leaves, those
of the B uckeye and of the Horsechestnut

(Fig. would never be suspected to be

the same organs. Yet they
,
are so, only

in another shape , exceedingly thickened

by the accumulation of a great quantity

of starch and other nourishing matter in
the ir substance and besides

,
the ir con t igu

ous faces st ick together more or less firmly,
so that they never open. But the stalks

of these seed-leaves grow
,
and

,
as they

lengthen, push the radicle and the pumule
22

out of the seed
,
when the former deve lops downwardly the root

,
the

latter upwardly the leafy stem and all i t bears (Fig.

30. Deposit of Food outside of the Embryo. V ery often the nourish

ment prov ided for the seedl ing plant le t is laid up, not in the embryo

i tself
,
but around it. A good instance to begin with is furnished by

the common Morning-Glory
,
or Convolvulus. The embryo, taken

out of the seed and straightened
,
is shown in Fig. 26. It consists

of a short steml et and of a pair of very th in and de l icate green

leaves, having no stock of nourishment in them for sustain ing the

FIG. 21. An acorn divided lengthwise . 22. The germinating Oak .
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growth . On cutting open the seed, however, we find this

(considerably crumpled or folded together, so as to occupy

less Space , Fig. 25 ) to be-surround

ed by a mass of rich , muci laginous

matter ( becoming rather hard and
'

sol id when dry) , which forms the

principal bulk of the seed . Upon

this stock the embryo feeds in ger.

mination ; the seed-leaves absorbing

it into the ir tissue as it is rendered

soluble ( through certain chemical

changes) and dissolved by the wa

ter which the germinating seed im

bibes from the moist soi l. Hav ing
by this aid 95 26

lengthened

its radicle

into a stem

ofconsider

able length,

and formed the beginning of a root at its

lower end, already imbedded in the soi l

(Fig. the cotyledons now disenga
g
e

themse lves from the seed-coats , and ex

pand in the light as the first pair of leaves

(Fig. These immediate ly begin to

elaborate , under the sun
’

s influence , what
the root imbibes from the soil, and the new

nourishment so produced is used, partly to

imreas e the Size of the little stem ,
root,

and leaves already existing, and partly to

produce a second joint of stem with its

leaf (Fig. then a th ird with its leaf

(Fig. 8 ) and so on.

31 . This maternal store of food, depos ited in the seed along

the embryo (but not in its substance) , the Old botanists likened to

FIG . 23 . Buckeye : a seed divided. 24. A similar seed in geminanon.

FIG. 25 . Seed and embryo of Morning-G lory , cut across . 26. Embryo of the same, do.

tached and straightened. 27 . Germinating Morning-Glory. 28 . The same further advanced ;

its two th in seed-leaves expanded.
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the albumen
,
or white of the egg, which encloses the yolk , and

therefore gave it the same name ,— the albumen of the seed,— a

name which it sti ll reta ins. Food of this sort for the plant is also

food for animals, or for man and it is

this albumen, the floury part of the seed ,
which forms the principal bulk of such

important grains as those of Indian Corn

( Fig. 38 Wheat, Rice
,
B uck

wheat, and of the seed of Four-o
’

clock ,

(Fig. 36, and the like . In all

these last-named cases
,
i t may be ob

served that the embryo is not enclosed

in the albumen, but placed on one side

of i t, yet in close contact with it
, so

that the embryo may absorb readily

from i t the nourishment it requires

when it begins to grow . S ometimes

the embryo is coiled around the outside
,
in the form of a ring, as

in the Purslane and the Four-o’

clock (Fig. 36, 37 ) sometimes i t is

coiled within the albumen, as in the Potato (Fig. 34
,

some

times it is straight in the centre of the albumen, occupying nearly its

36 whole length , as in

the B arberry (Fig.

32, or much

smaller and near one

end, as in the Iris

( Fig. or some

times so minute , in

the midst of the al

bumen, that i t needs

a magnifying-glass to

find i t, as in the B ut

FIG . 29 . GerminationOf the Morning Glorymore advanced the upperpartonly showing
the leafy cotyledons , the second j oint of stemWith lts leaf, and the third with its leaf j ust
developing.

FIG. 30. Section of a seed of a Peony, showing a very small embryo in the albumen,
nearone end. 31. This embryo detached , and more magnified.

FIG . 32 . Section of a seed of Barberry. Showing the straight embryo in the middle of
the albumen. 33. Its embryo detached.

FIG. 34 . Section OI a Potato-seed, showing the embryo coiled in the albumen. 35 . Its

embryo detached.

FIG. 36 . Section of the seed of Four-O’clock , Showmg the embryo coiled round the

outside of the albumen. 37. Its embryo detached
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tercup or the Columbine, and in the Peony (Fig. 30
,

where
however, it is large enough to be distinguished by the naked eye.

Nothing is more curious than the various shapes and positions oi

the embryo in the seed , nor more interesting than to watch its de

velopment in germination. One point is still to be noticed, Since

the botanist considers i t ofmuch importance, namely

32. TheKinds of Embryo as to theNumberof Cotyledons. In all the

figures , it is easy to see that the embryo, however various in shape,
is constructed on one and the same plan —it consists of a. radicle or

stemlet, with a pair of cotyledons on its summit. B otanists there

fore call i t dicotyledonous, an inconveniently long word to express

the fact that the embryo has two cotyledons or seed-leaves. In

many cases (as in the B uttercup) , the cotyledons are indeed so

minute , that they are discerned only by the nick in the upper end

of the l ittle embryo ; yet in germination they grow into a pair of

seed-leaves, just as in other cases where they are plain to be seen,

as leaves, in the seed . B ut in Indian Corn (Fig. inWheat,
the Onion, the Iris (Fig. &c.

, i t is wel l known that only one

leaf appears at first from the

Sprouting seed : in these the

embryo has only one cotyle

don, and it is therefore termed

by the botanists monocotyledo

nous an extremely long

word , l ike the other, of Greek derivation, which means one-cotyle

doued. The rudiments of one or more other leaves are, indeed,
commonly present in this sort of embryo, as is plain to see in Indian

Corn (Fig. 38 but they form a bud Situated above or within

the cotyledon, and enclosed by it more or less complete ly ; SO that
they evidently be long to the plumule ( 16) and these leaves appear

hi the seedling plantlet, each from within its predecessor, and there

fore originating higher
’

upon the forming stern (Fig. 42
, This

will readily be understood from the accompanying figures, with the ir

explanation, which the student may without difficulty verify for him

FIG . 38 . A grain of Indian Corn
,
flatw ise , cut away a l ittle , so as to Show the embryo,

lying on the albumen, which makes the principal bulk of the seed.

FIG . 39 . Another grain of Com, cut through the middle in the Oppos ite direction, div id

ing the embryo through its thick cotyledon and its plumule . the latter cons isting of two

loaves , one enclosing the other.

FIG . 40. The embryo of Com, taken outWhole : the thick mass is the cotyledon ; the
narrow body partly enclosed by it is the plumule the l ittle proj ection at its base is the very

short radicle enclose d in the sheathing base of the firs t leaf of the plumule.
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self
,
and should do so, by examining grains of Indian Corn

,
soaked

in water, before and also during germination. In the Onion, L i ly,
and the Iris (Fig. the monocotyledonous embryo is simpler,
consisting apparently of a Simple Oblong or cylindrical

body, in which no distinction of parts is visible : the lower

end is radicle, and from it grows the root ; the rest is a
cotyledon, which has wrapped up in it a minute plumule,
or bud, that shows itse lf when the seeds sprout in germi

nation. The first leaf which appears above ground in all

these cases is not the cotyledon. In all seeds with one coty

ledon to the embryo, this remains in the seed, or at least

its upper part, while its lengthening base comes out
,
so as

to extricate the plumule , which shoots upward, and de
the first leaves of the plantle t. These appear one

above or within the other in succes

sion,—as is shown in Fig. 42 and

Fig . 44
,
-the first commonly in the

form of a l ittle scale or imperfect

leaf; the second or third and the

fol lowing ones as the real , ordinary leaves of

the plant. M eanwhile , from the root end of

the embryo, a root (Fig. 41
, or soon a

whole cluster of roots (Fig. makes its
appearance .

33 . In P ines, and the like , the embryo con

sists of a radicle or stemlet, bearing on its

summit three or four, or Ofte n from five to

ten slender cotyledons
,
arranged in a

circle (Fig. and expanding at

once into a circle of as many green
leaves in germination (Fig. Such

embryos are said to bepolycotyledonous.
that is, as the word denotes, many«

cotyledoned.

34. Plan of Vegetation” The student
who has understandingly fol lowed the

growth of the embryo in the seed into the seedling plantlet, —com'

posed of a root, and a stem of two or three joints, each beariny

FIG . 41. Grain of Indian Corn in germination.
FIG. 42. The same

,
further advanced
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leaf, or a pair (rarely a circle) of leaves, will have gained a cor

rect idea of the plan of vegetation in general, and have laid a good

foundation for a knowledge of the whole structure and physiology

of plants. For the plant goes on to grow in the same

way throughout, by mere repetitions of what the early

germinating plantlet displays to view,
— of

’

what was

contained , in miniature or in rudiment
,
in the seed itself}

So far as vegetation is concerned ( leaving out of view
for the present the flower and fruit) , the full-grown leafy
herb or tree , of whatever size

, has nothing
, and does

nothing, which the seedling plantlet does not have and

do. The whole mass of stem or trunk and foliage of

the complete plant, even of the largest forest-tree
,
is

composed of a succession or multiplication of similar
parts,— one arising from the summit of another,
each , so to say, the Offspring of the preceding and

the parent of the next.

43

35 . In the same way that the earliest portions of

the seedling stem
,
with the leaves

they bear
,
are successively produced,

SO, joint by joint in direct succes

sion, a Single , Simple , leafy stem is

deve loped and carried up. Of such a.

Simple leafy stem many a plant consists

( be fore flowering, at leas t) , — many

herbs, such as Sugar-Cane , Indian

Corn, the L ily, the tall B anana, the

Yucca, & c. ; and among trees the

Palms and the Cycas (wrongly called

Sago Palm)
‘

exhibit the same simplicity, their

stems, of whatever age , be ing unbranched columns 45 46

(Fig. (Growth in diameter is of course to be considered,
as we ll as growth in length . That, and the question how growth

of any kind takes place , we will consider hereafter.) B ut more

commonly, as soon as the plant has produced a main stem of a cer

tain length , and displayed a certain amount Of fol iage , it begins to

FIG. 43. Section of a seed of the Iris , or Flower-de-Luce , showing its small embryo in
the albumen

,
near the bottom.

FIG . 44. Germinating plantlet Of the Iris.

FIG . 45 . Section of a seed of a Pine
, with its embryo of several cotyledons 46. Early

seedling Pine , with its stemlet, displaying its six seed~ leaves .
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LESSON IV .

THE GROWTH OF PLANTS FROM B UDS AND B RANCHE S .

37 . WE have seen how the plant grows so as to produce a root,
and a simple stem with its fol iage. Both the root and stem ,

how

ever, generally branch.

38 . The branches of the root arise without any particular order.

There is no te lling beforehand from what part of a mair
z
root they

will Spring. B ut the branches of the stem , except in some extra

ordinary cases, regularly arise from a particular place . B ranches

or shoots in the ir undeveloped state are

39 . Buds. These regularly appear in the aat
'

ls of the leaves,
that is, in the angle formed by the leaf with the stem on the upper

Side ; and as leaves are symmetrically arranged on the stem, the

buds
,
and the branches into which the buds grow ,

necessarily par

take Of th is symmetry .

40. We do not confine the name of bud to the scaly winter-buds

which are so conspicuous on most of our shrubs and trees in winter

and Spring. It belongs as we ll to the forming branch ofany herb , at
its first appearance in the axil of a leaf. In growing

,
buds lengthen

into branches
,
just as the original stem did from the plumule of the

embryo ( 16) when the seed germinated . Only, while the original

stem is implanted in the ground by its root, the branch is implanted

on the stem . B ranches, therefore , are repetitions of the main stem .

They consist of the same parts, namely, joints of stem and leaves,
—growing in the same way And in the axils of the ir leaves

another crop of buds is naturally produced , gi ving rise to another

generation of branches, which may in turn produce sti ll another

generation ; and so ou
,

until the tiny and simple seedling deve lops

into a tal l and spreading herb or shrub ; or into a massive tree ,
with its hundreds of annually increasing branches, and its thousands,
perhaps millions, of leaves.

41 . The herb and the tree grow in the same way. The difference

is only in size and duration.

An Herb dies altogether, or dies down to the ground, after it has

ripened its fruit, or at the approach of winter.
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An. annual herb flowers in the first year, and dies , root and all,

after ripening its seed : Mustard
,
Peppergrass

,
B uckwheat, & c.

, are

examples.

A biennial herb— such as the Tur nip, Carrot, B ee t, and Cabbage
—~ grows the first season without blossoming, survives the winter,
flowers after that, and dies, root and all, when i t has ripened its seed .

A perennial herb lives and blossoms year after year, but dies

down to the ground, or near it, annually, not, however, quite down

to the root : for a portion Of the stem,
with its buds, stil l survives ;

and from these buds the shoots Of the following year arise .

A Shrub is a perennial plant, with woody stems which continue

al ive and grow year after year.

A Tree differs from a shrub only in its greater si ze .

42. The Terminal Bud. There are herbs, shrubs, and trees which

do not branch , as we have already se en but whose stems
,

even when they l ive for many years, rise as a simple shaft

( Fig. These plants grow by the continued evolution Of a bud

which crowns the summit of the stem , and which is therefore called

the terminal bud. This bud i s very conspicuous in

many branching plants also ; as on all the stems or

shoots Of Maples (Fig. Horsechestnuts (Fig.

or
'

Hickories (Fig. of a year old. When they

grow , they mere ly prolong the shoot or stem on which

they rest. On these same shoots, however, other buds
are to be seen, regularly arranged down the ir sides.We find them situated just over broad ,

flattened places,
which are the scars left by the fall Of the leaf-stalk the
autumn previous. B efore the fall Of the leaf

,
they

would have been seen to occupy the ir ax ils so

they are named

43 AxillaryBuds. They were formed in these trees
early in the summer. Occasionally they grow at the

time into branches : at least, some of them are pretty

sure to do so
,
in case the growing terminal bud at the

end Of the shoot is injured or destroyed . Otherwise

they lie dormant unti l the spring. In many trees
or shrubs -( such for example as the Sumach and Honey-Locust )
these axillary buds do not show themselves unti l spring ; but if

FIG . 48 . Shoot ofHorsechestuut, of one year’s growth , taken in autumn after the teams

have fallen.
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searched for, they may be detected , though Of small size , hidden

under the bark . Sometimes, although early formed, they are con

cealed all summer long under the base Of the leaf

stalk , hollowed out into a sort Of inverted cup, l ike a

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

, or more strik ingly in the B utton,

wood or P lane-tree (Fig.

44. Such large and conspicuous buds as those Of

the Horsechestnut
,
Hickory, and the like , are scaly

the scales be ing a k ind of imperfect leaves . The

use Of the bud-scales is obvious ; namely, to protect

the tender young parts beneath . TO do this more

effectually, they are Often coated on the outside with

a varnish which is impervious to wet, while within

they, or the parts they enclose
,
are thickly clothed

with down or wool ; not real ly to keep out the cold

Of winter, which will Of course penetrate the bud in

time , but to shie ld the interior against sudden changes

from warm to cold, or from cold to warm
,
which are

equally injurious. Scaly buds commonly belong, as would be expect

ed
,
to trees and shrubs Of northern cl imates ; while naked buds are

usual in tropical regions, as well as in herbs everywhere which

branch during the summer’

s growth and do not endure the winter.

45 . B ut naked buds , or nearly naked , also occur in several of our

own trees and shrubs ; sometimes pretty large ones , as those OfHob

FIG. 49 . Annual shoot of the Shagbark Hickory.

FIG . 50. Bud and leaf of the Buttonwood , orAmerican Plane-tree.
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blebush (while those Of the nearly-re lated Snowbal l orHigh B ush
Cranberry are scaly) but more commonly

,
when naked buds occur

in trees and shrubs Of our climate , they are small
, and sunk in the

bark , as in the Sumac ; or even partly buried in the wood until they

begin to grow, as in the Honey-Locust.
46. VigorofVegetationfromBuds. Large and strong buds, like those

of the Horsechestnut, Hickory, and the like, on inspection will be

found to contain several leaves , or pairs Of leaves, ready formed,
folded and packed away in small compass, just as the seed-leaves

are packed away in the seed : they even contain all the blossoms of

the ensuing season, plainly visible as smal l buds. And the stems

upon which these buds rest are filled with abundant nourishment,
which was deposited the summer before in the wood or in the bark .

Under the surface of the soi l, or on i t, covered with the fal len leaves

Of autumn, we may find similar strong buds of our perennial herbs,
in great variety ; whi le beneath are th ick roots , rootstocks, or tubers,
charged with a great store of nourishment for their use . As we

regard these , we shal l readily perce ive how it is that vegetation

shoots forth so vigorously in the spring of the year, and clothes the

bare and lately frozen surface of the soi l, as well as the naked

boughs of trees , almost at once with a covering of the freshest

green, and often wi th bri lliant blossoms . E verything 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 unfold and grow. Only a small part Of the vege

tation of the season comes directly from the seed, and none Of the

earliest vernal vegetation. This is all from buds which have l ived

through the winter.

47 . This growth from buds, in manifold variety, is as interesting

3. subject Of study as the growth Of the plantle t from the seed, and
is sti ll eas ier to Observe . We have only room here to sketch the

general plan ; earnestly recommending the student to examine at

tentively the ir mode Of growth in all the common trees and shrubs,
when they Shoot forth in spring. The growth Of the terminal bud

prolongs the stem or branch : the growth of axillary buds p

duces branches.

48 . The Arrangement of Branches is accordingly the same as of

axillary buds ; and the arrangement Of these buds is the same as

that of the leaves. Now leaves are arranged in two principal ways :

they are e ither opposite or alternate . Leaves are opposite when
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there are two borne on the same joint Of stem , as in the Horse
chestnut, M aple (Fig. Honeysuckle (Fig. L i lac, & c. ; the

two lc
'

aves in such cases being always opposite each other, that is,
on exactly opposite sides Of the stem . Here of course the buds

in their axils are Opposite
, as we Observe in Fig. 48

,
where the

leaves have fallen, but their place is shown by the scars. And the

branches into which the buds grow are likewise Opposite each other

in pairs.

49 . L eaves are alternate when there is only one from each joint of

stem ,
as in the Oak (Fig. L ime-tree , Poplar, B uttonwood (Fig.

Morning-Glory (Fig. not counting the seed-leaves, which Of

course are Opposi te , there being a pair of them ; also in Indian COrn

(Fig. and Iris (Fig. Consequently the axillary buds are

also alternate , as in Hickory (Fig. and the branches they

form alternate,—making a different k ind Of spray from the other

mode
,
—one branch shooting on the 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 stern as the one next above or next

be low it.

50. B ranches, therefore, are arranged with symmetry ; and the

mode Of branching Of the whole tree may be foretold by a glance at

the arrangement Of the leaves on the seedling or stem Of the first

year. This arrangement of the branches according -to that Of the
leaves is always plainly to be recogni zed ; but the symmetry Of

branches is rarely complete. This is owing to several causes ;

mainly to one , viz . :

It never happens that all the buds grow . If they did , there
would be as many branches in any year as there were leaves the
year before . And Of those which do begin to grow, a large portion

perish, sooner or later, for want of nourishment or for want of light.
Those which first begin to grow have an advantage , which they are

apt to keep , taking to themse lves the nourishment of the stem , and

starving the weaker buds.

52. In the Horsechestnut (Fig. Hickory (Fig. M ag

nol ia, 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,
while the rest fail to grow . In the L i lac also, the upper axillary

buds are stronger than the lower ; but the terminal bud rarely
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appears at all ; in its place the uppermost pair Of axillary buds grow,

and so each stem branches every year into two ; making a re

peatedly two
-forked ramification.

53. In these and many similar trees and shrubs, most Of the shoots

make a definite annual growth. That is, each shoot Of the season

develops rapidly from a strong bud in spring, -a bud which gene

erally contains, already formed in miniature , all or a great part of the
:

leaves and joints of stem it is to produce , makes its whole growth

in length in the course Of a few weeks, or sometimes even in a few

days
,
and then forms and ripens its buds for the next year’

s similar

rapid growth .

54. On the other hand , the Locust, Honey-Locust, Sumac, and,
among smaller plants, the Rose and Raspberry, make an indefinite
annual growth. That is, their stems grow on all summer long,
until stopped by the frosts Of autumn or some other cause ; con

sequently they form and ripen no terminal bud protected by scales,
and the upper axillary birds are produced so late in the season

that they have no time to mature , nor has the wood time to sol idify

and ripen. Such stems therefore commonly die at the topin winter,
or at least all their upper buds are smal l and feeble and the growth

of the succeeding year takes place mainly from the lower axillary
buds, which are more mature . Most Of our perennial herbs grow

in this way, their stems dying down to the ground every year : the

part beneath , however, is charged with vigorous buds , we ll pro

tected by the kindly covering Of earth, ready for the next year’

s

vegetation.

55 . In these last-mentioned cases 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 ; and when they grow into trees, these

commonly have rounded or spreading tops. Of such trees with

deliquescent stems,— that is, with the trunk dissolved , as i t were,
into the successive ly divided branches, the common American E lm

(Fig. 54) furnishes a good illustration.

56. On the other hand , the main stem of P ines and Spruces, as

it begins in the seedling, unless destroyed 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 ejceurrent trunk

,
which can never be con

founded with the branches that proceed from it. Of such spiry or

Spire
-shaped trees, the Firs or Spruces are the most perfect and

3
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familiar illustrations (Fig. but some other trees with strong

terminal buds exhibit the same character for a certain time, and

in a less marked degree .

57 . Latent Buds. Some Of the axillary buds grow the following
year into branches ; but a larger number do not These do not

necessarily die . Often they surv ive in a latent state for some years,
visible on the surface of the branch , or are smal ler and concealed

under the bark , resting on the surface Of the wood : and when at

any time the other buds or branches happen to be killed, these Older

latent buds grow to supply their place ;—as is Often seen when the

fol iage and young Shoots Of a tree are destroyed by insects. The

new shoots seen springing directly out Of large stems may sometimes

originate from such latent buds, which have preserved their life for

years. B ut commonly these arise from

58 . Adventitious Buds. These are buds which certain Shrubs and

trees produce anywhere on the surface Of the wood, especially where

it has been injured . They give rise to the slender twigs which Often

feather so beautifully the sides Of great branches or trunks of our

American E lms. They sometimes form on the root, which naturally

is destitute Of buds and they are sure to appear on the trunks and

roots ofWillows, Poplars, and Chestnuts, when these are wounded

or mutilated . Indeed Osier-Willows are pollarded, or cut oil“
, from

time to time , by the cultivator, for the purpose Of producing a crop of

slender adventitious twigs, sui table for basket-work . Such branches,
be ing altogether irregular, Of course interfere with the natural sym

metry of the tree Another cause Of irregularity, in certain

trees and shrubs, is the formation Of what are called

59 . Accessory Ul
' Snpernumerary Buds. There are cases where two,

three, or more buds spring from the

axil of a leaf, instead Of the single

one which is ordinarily found there.

Sometimes they are placed one over

the other, as in the Aristolochia or

Pipe-V ine, and in the Tartarian

Honeysuckle (Fig. 5 l ) also in the

Honey-Locust, and in the \Valnutand
Butternut (Fig. where the upper super numerary bud is a good

way out of the axil and above the others. And this is here stronger

FIG . 5 1. TartarianHoneysuck le , with three accessory buds in one axil.
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side-buds Of the Red-Maple , or when th ey are undeveloped blossoms.
These we shall have to consider hereafter.

Figure 54 repre sents a spreading-topped tree (American Elm) ,
the stem dividing Off into branches and some spiry trees (Spruces
on the right hand,

‘

and two Of the Arbor-Vitae on the left) with ex~=

current Stems .

LE S SON V .

MORPHOLOGY ( Le . VARIO US SORTS AND FORMS ) OF ROOTS.

61 . Morphologv. as the name (derived from two Greek words)
denotes, is the doctrine Of forms. In treating of forms in plants , the

botanist is not confined to an enumeration or description Of the

shapes or sorts that ocean— which would be a dull and tedious

business. but he endeavors to bring to view the relations between

one form and another and this is an interesting study.

62. B otanists g ive particular names to all the parts Of plants, and

also particular terms to express the ir principal varieties in form.

They use these terms wi th great precision and advantage in describ

ing the species or kinds of plants . They must therefore be define d

a nd explained in our books. B ut i t would be a great waste Of time
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for the young student to learn them by rote . The student should

rather consider the connection between one form and another ; and

notice how the one simple plan of the plant, as it has already been

illustrated, is worked out in the greatest variety of ways, through the

manifold diversity of forms which each Of its three organs Of vege

tation —root, stem , and leaf is made to assume .

63. This we are now ready to do. That is , having Obta ined 2

g neral idea Of vegetation, by tracing the plant from the seed and

the bud into the herb
,
Shrub, or tree, we proceed to contemplate the

principal forms under which these three organs occur in different

plants , or in different parts Of the same plant ; or, in other words, tr

study the morphology Of the root, stem , and leaves.

64. Of these three organs, the root is the simplest and the least

varied in its modifications. Sti l l it exhibits some widely differen’

kinds. Going back to the beginning, we commence with

65 . The simple Primary Root, which most plants send down from

the root-end of the embryo as it grows from the seed ; asWe bavr
seen in the Maple

'

(Fig 5 Morning-Glory (Fig. 8 and 28 )
B eech (Fig. 14, Oak and B uckeye (Fig. 22 See. This.

if it goes on to grow, makes a main or tap root, from which side«

branches here and there proceed. Some plants keep this mair root

throughout their
“ whole life , and send Off only small Side brat ches ;

as in theCarrot (Fig. 58 ) and Radish (Fig. and in some trees,
like the Oak , it takes the lead Of the Side-branches for many years,
unless accidentally injured, as a strong tap

-root. B ut commonly

the main root divides off very soon, and is lost in the branches.We have already seen
, also, that there may be at the beginning

66. MultiplePrimaryRoots. We have noticed them in the Pump

kin (Fig. in the Pea ( Fig. and in Indian Corn (Fig.

That is
, several roots have started all at once, or nearly so, from the

seedling stem , and formed a bundle or cluster (a fascicled root, as

itis called) , in place Of one main root. The B ean, as we Observe
in Fig. 18 , begins with a main root , but some Of its branches soon

overtake it, and a cluster Of roots is formed.

67 . AbsorptionofMoisture byRoots. The branches Of roots as they

grow commonly branch again and again, into smaller roots or rootlets ;
in this way very much increas ing the surface by which the plant

connects i tse lf with the earth , and absorbs moisture from it. The

whole surface Of the root absorbs, so long as it is fresh and new ;

and the newer the roots and rootlets are , the more free ly do they
3 fi
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imbibe . Accordingly, as long as the plant grows above ground , and

expands fresh foliage , from which moisture much Of the time largely

escapes into the air, SO long it continues to extend and multiply its
roots in the soi l 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

,
and the ir

soft and tender tips harden. From this period , therefore , until

growth begins anew the next spring, is the best time for transplant

ing ; especial ly for trees and Shrubs, and herbs so large that they

cannot well be removed without injuring the roots very much .

68 .We see, on considering a moment, that an herb or a tree

consists of two great surfaces, with a narrow part or trunk be tween

them , one surface spread out in the air, and the other in the soil.

These two surfaces bear a certain proportion to each other ; and the

upper draws largely on the lower for

moisture . NOW
, when the leaves fal l

from the tree in autumn, the vast sur

face exposed to the air is reduced to a

very smal l part Of what it was before ;
and the remainder, be ing covered with

a firm bark , cannot lose much by evap

oration. In common herbs the whole

surface above ground perishes in
'

au

tumn ; and many Of the rootlets die at

the same time, or soon afte rwards.

SO that the l iving vegetable is reduced

for the time to the smal lest compass,
— to the thousandth or hundred-thou

sandth part Of what i t was shortly

before , - and what remains al ive rests

in a dormant state , and may now be

transplanted without much danger Of

harm . If any should doubt whether

there is so great a difference between

the summer and the winter s ize of

plants
,
let them compare a l ily-bulb

the full-grown L ily, or calculate the surface Of foliage wh ich

FIG . 55 . Seedling Maple , of the natural size
,
showing the root-hairs . 56. A bit of the

and of the rootmagnified.
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a tree exposes to the air, as compared with the surface Of its

twigs.

69 . The absorbing surface of roots is very much greater than

i t appears to be, on account Of the root-hairs,

or slender fibri ls, which abound on the fresh and

new parts Of roots. These may be seen with

ordinary magnifying-glass, or even by the

naked eye in many cases ; as in the root Of a

seedling Maple (Fig. where the surface is

thickly clothed with them . They are not root

lets Of a smaller sort ; but, when more magnified ,
are seen to be mere e longations Of the surface

of the root into slender tubes, which through

the ir very de licate walls imbibe moisture from

the soil with great avidity. They are com

monly much longer than those shown in Fig.

56, which represents only the very tip Of a root

moderately mag nified. Small as they are indi

vidually, yet the whole amount of absorbing

surface added to the rootlets by the countless
numbers of these tiny tubes is very great.

70. Roots intend

ed mainly for ah

sorbing branch free

ly, and are slender

or thread-l ike . When the root is prin

cipally Of this character it is said to be

fibrous ; as in Indian Corn (Fig.

and other grain, and to some extent in

all annual plants

7 1 . The Root as a Storehouse of Food
In biennial and many perennial herbs

the root answers an additional

purpose . In the course of the season it

becomes a storehouse of nourishment,
and enlarges or th ickens as it rece ives

the accumulation. Such roots are said

different names are applied to them according to

FIG . 57 58 , 59 . Form of fleshy or th ickened roots.
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the ir shapes. We may divide taem all into two kinds ; 1st, those
consisting of one main root

, and 2d, those without any main root.
72. The first are mere ly different shapes of the tap

-root which is
Conical, when it thickens most at the crown, or where i t joins

the stem ,
and tapers regularly downwards to a point, as in the

Common B eet, the Parsnip, and Carrot (Fig. 58 )
Turnip

-shaped or napzform, when greatly thickened above ; but

abruptly becoming slender be low ; as the Turnip (Fig. 57) and,

Spindle
-shaped, or fusiform, when thickest in the middle and

tapering to both ends ; as the common Radish (Fig.

73. In the second kind , where there

is no main root, the store of nourishing

matter may be distributed throughout

the branches or cluster of roots gener

ally, or i t may be accumulated in some

of them , as we see in the tuberous roots

of the Sweet Potato, the common Peony ,
and the D ahlia (Fig.

74. All but the last of these illustra

trations are taken from biennial plants.

These grow with a large tuft of leaves

next the ground, and accumulate nour~

ishment all the first summer, and store

up all they produce beyond what is

wanted at the time in the ir great root
,

which lives over the winter. We know
very well what use man and other animals make of this store of food,

in the form of starch , sugar, je lly, and the like . From the second

year’s growth we may learn what use the plant itself makes of it.

The new shoots then feed upon i t
, and use it to form . with great

rapidity branches, flower-stalks, blossoms, fruit, and seed ; and, having

used it up, the whole plant dies when the seeds have ripened.

75 . In the same way the nourishment contained in the separate

tuberous roots of the Sweet Potato and the Dahlia
_ (Fig 60) is fed

upon in the spring by the buds of the stem they belong to ; and

as they are emptied Of the ir contents, they likewise die and decay.

B ut meanwhile simi lar stores of nourishment, produced by the second

year’

s vegetation, are deposited in new roots, which live through the

FIG . 60 . C lustered tuberous roots of the Da hlia. with the bottom of the stem they

b long to .
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next winter, and sustain the third Spring’

s growth, and so on

these plants be ingperennial or lasting year after year, though

each particular root lives l ittle more than one year.

76. Many things which commonly pass for roots are not really

roots at all. Common potatoes are tuberous parts of stems, while

swee t potatoe s are roots, like those of the Dahlia (Fig. The dif

ference be tween them will more plainly appear in the next Lesson.

77 . SecondaryRoots. So far we have considered only the original

or primary root, — that which proceeded from the lower end of the

first joint of stem in the plantlet Springing from the seed, and its

subdivisions. We may now remark , that any other part of the stem

will produce roots just as wel l, whenever favorably s ituated for i t ;
that is, when covered by the soil, which provides the darkness and

the moisture which is congenial to them . For these secondary roots,
as they may be called, partake of the ordinary disposition of the

organ : they avoid the light, and seek to bury themselves in the

ground. In Indian Corn we see roots early striking from the second

and the succeeding joints of stem
“

under ground
,
more abundantly

than from the first joint (Fig. And all stems that keep upa

connection with the soi l— such as those which creep along on or

beneath its surface are sure to strike root from almost every joint.

So wi l l most branches when bent to the ground , and covered with

the soi l : and even cutt ings from the branches of most plants car. he

made to do so, if properly managed . Propagation by buds depends

upon this. That is, a piece of a plant which has stem and leaves,
e ither developed or in the bud, may be made to produce roots, and

sobecome an independent plant.

78 . In many plants the disposition to strike root is so strong, that

they even wi l l spring from the stem above ground . In Indian Corn,
for example , i t is wel l known that roots grow, not only from all those

joints round which the earth is heaped in hoe ing, but also from thox e

several inches above the soi l : and other plants produce them from
stems or branches high in the air. Such roots are called

79. Aerial 110013. All the most striking examples of these are met

with , as we might expect, inwarmer and damper cl imates than ours,

and especially in deepforests which shut out much of the l ight ; this

be ing unfavorable to roots. The Mangrove of tropical shores, which

occurs on our own southern borders ; the Sugar Cane , from which

roots strike just as in Indian Corn, -only from higher up the stem :

the Pandanus, cal led Screw P ine (not from its resemblance to a

S &F -3
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P ine-tree , but because it is l ike a P ine-apple plant) and the famous

B anyan of India, and some other Fig-trees, furnish the most remark

able examples of roots , which strike from the stem or the branches

m the Open air, and at length reach the ground , and bury them

se lves, when they act in the same manner as ordinary roots .

8 0. Some of our own common plants , however, produce small

aerial rootlets ; not for absorbing nourishment, but for climbing. B y

these rootlets, that shoot out abundantly from the side of the stems

and branches, the Trumpe t Creeper, the Ivy of Europe , and our

Poison Rhus, —here cal led Poison Ivy, -fasten themselves firmly

to walls, or the trunks of trees, often ascending to a great he ight.

Here roots serve the same purpose that tendri ls do in the Grape

V ine and V irginia Creeper. Another form , and the most aerial of

all roots, since they never reach the ground, are those of

8 1 . Epiphytes, Ol
' Air-Plants. These are called by the first name

(which means growing on plants) , because they are generally found

upon the trunks and branches of trees ;— not that they draw any

nourishment from them , for the ir roots merely adhere to the bark ,
and they flourish just as we ll upon dead wood or any other con

venient support. They are called air-plants because they really

live altogether upon what they get from the air, as they have no

connection with the soi l. Hundreds of air-plants grow all around

us without attracting any attention, because they are small or hum

ble . Such are the L ichens and Mosses that abound on the trunks

or boughs of trees, especially on the shaded side
,
and on old walls,

fences, or rocks, from which they obtain no nourishment. B ut this

name is commonly applied only to the larger, flower-bearing plants

which live in this way. These be long to warm and dainp parts of

the world, where there is always plenty ofmoisture in the air. The

greater part belong to the Orchis family and to the P ine-Apple

family ; and among them are some of the handsomest flowers known.

We have two or three flowering air-plants in the Southern States ,
though they are not showy ones. One of them is an Epidendrum

growing on the boughs of the Great-flowered Magnolia : another is

the Long-Moss, or B lack Moss, so called, although it is no Moss

at all,
—which hangs from the branches of Oaks and P ines in all

the warm parts of the Southern States. (Fig 61 represents both

of these. The upper is the Epidendrum conopseum ; the lower, the

B lack Moss , Tillandsia usneoides.)
82. Parasitic Plants exhibit roots under yet another remarkable
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LE SSON V L

MORPHOLOG Y OF STEM S AND B RANCHES .

83. THE growth of the stem in length , and the formation 0

branches, have been considered already . The ir growth in thick

ness we may study to more advantage in a later Lesson. The very

various forms which they assume will now occupy our attention,
beginning with

8 4. TheForm of Stems and Branches abort ground. The principal

differences as regards size and duration have been mentioned before

name ly, the obvious distinction of plants into herbs, shrubs,
and trees, which depends upon the duration and si ze of the stem .

The stem is accordingly

Iferbaceous , when i t dies down to the ground every year, or after

blossoming.

Suf rutescent, when the
'

bottom of the stem above the soi l is a

little woody, and inclined to l ive from year to year.

Sufruticose, when low stems are decidedly woody below, but

herbaceous above .

Fr uticose, or shrubby, when woody, l iving 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 approaching a tree

in si ze .

Arboreous, when forming a proper tree trunk .

8 5.When the stem or branches rise above ground and are ap
'

parent to view, the plant is said to be caulescent ( that is, to have a

coulis or true stem ) . When there is no evident stem above ground,
but only leaves or leaf-stalks and flower-stalks, the plant is sa id to

be acaulescent, i . e . Stemless, as in the Crocus, B loodroot, common

V iolets, & c.
, and in the B eet, Carrot, and Radish (Fig. for the

first season. There is a stem , however, in all such cases, only i t

remains on or beneath the ground, and is sometimes very short.

Of course leaves and flowers do not arise from the root. These

concealed sorts of stem we will presently study.

8 6. The direction taken by stems, & c.
, or the ir mode of growth,
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gives rise to several terms, which may be briefly mentioned

such as

B if ase, when loosely spreading in all directions.

D eclined, when turned or bending over to one side .

D ecumbent, recl ining on the ground, as if too weak to stand.

Assurgent or ascending, when rising obl ique ly upwards.

P rocumbent or prostrate
“

,
lying flat on the ground from the first.

Creeping, or repent, when prostrate stems on or just beneath the

ground strike root as they grow ; as does theWhite Clover, the
l ittle Partridge-berry, & c.

Climbing, or scandent, when stems rise by clinging to other ob

jects for support, — whether by tendrils , as do the Pea, Grape

V ine
,
and V irginia Creeper (Fig. by the ir twisting leaf-stalks,

as the V irgin’

s B ower ; or
' by rootlets, l ike the Ivy, Poison Ivy, and

Trumpe t Creeper

Twining, or voluble
,
when stems rise by coil ing themselves sp irally

around other stems or supports ; like the Morning-Glory and the B ean.

8 7. Certain forms of stems have rece ived distinct names. The

jointed stem of Grasses and Sedges is called by botanists a culm;
and the peculiar scaly trunk of Palms and the l ike (Fig . 47) is
sometimes cal led a caudex . A few forms of branches the gardener

distinguishes by particular names ; and they are interesting from
the ir serving for the natural propagation of plants from buds, and
for suggesting ways by which we artificially multiply plants that

would not propagate themse lves without the gardener’

s aid. These

are suckers, ofi ets, stolons , and runners.

8 8 . Suckersare ascending branches rising from stems under ground,
such as are produced so abundantly by the Rose , Raspberry, and

other plants said to multip ly “ by the root.” If we uncover them,

we see at once the great difference be tween these subterranean

branches and real roots. Thev are only creeping branches under

ground . Remarking how the upright shoots from these branches

become separate plants , simply by the dying off of the connecting

under-ground stems
,
the gardener expeditcs the result by cutting

them through with his spade . That is, he propagates the plant by

division.

”

8 9 . Stolons are trai ling or reclining branches above ground , which

strike root whe re they touch the soil
,
and then send upa vigorous

shoot, which has roots of its own, and becomes an independent plant

when the connecting part dies, as it does after a whi le . The Currant

4
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and the Gooseberry naturally multi ply in th is way, as well as by
suckers (which we see are just the same thing

, only the connecting
part is concealed under ground ) . They must have suggested the

Operation of layering, or bending down and covering with earth
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 rootn branch into a sepa

rate plant .

90. Offsets, l ike those of the Houseleek, are only short stolons
with a crown of leaves at the end.

9 1. Runners, of which the Strawberry presents the most familiar

example , are a long and slender, tendri l-like , leafless form of creep

ing branches. Each runner, after having grown to its ful l length,
strikes root from the tip , and fixes i t to the ground, then forms a bud

there , which deve lops 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 s ingle 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 winter, if not before , and leave the plants as so many

separate individuals.

92. Teadriis are branches of a very slender sort, l ike runners, not.

destined like them for propagation, and therefore always destitute

of buds or leaves, but intended for climbing. Those of the Grape s

V ine, of the V irginia Creeper (Fig. and of the Cucumber and

FIG . 62 . Piece of the stem of Virginia Creeper, bearing a leaf and a tendril. 63. Tips

ofa tendril , about the natural size , showmg the disks by wh ich they hold fast to walls . & c
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Squash tribe are famil iar i llustrations. The tendr i l commonly grows

straight and outstretched until it reaches some ne ighboring support,

such as a stem,
when its apex hooks around it to secure a hold ;

then the whole tendri l shortens itse lf by coiling up spirally, and 8 0

draws the shoot of the growing plant nearer to the supporting object.

When the V irginia Creeper climbs the side of a building or the

smooth bark of a tree, which the tendrils cannot lay hold of in the
.

usual way, the ir tips expand into a flat disk or sucker (Fig. 62,

which adheres very firmly to the wall or bark , enabling the plant to

cl imb over and cover such a surface , as readily as the Ivy does by

means of its sucker-l ike little rootlets . The same result is effected

by different organs, in the one case by branches in the form of ten

drils ; in the other, by roots.

93 . Tendrils, however, are not always branches ; some are leaves,
or parts of leaves, as those of the P ea (Fig. The ir nature in

each case is to be learned from the ir position, whether i t be that of

a leaf or of a branch . In the same way
94. Spines 01

° Thorns sometimes represent leaves, as in the B ar

berry, where the ir nature is shown by the ir s ituation outside of an

axillary bud or branch. In other words, here they have a bud in

the ir axil , and are therefore leaves ; so we shall have to mention

them in another place . Most commonly spines are stunted and

hardened branches, arising from the axils of leaves, as in the Haw
thorn and Pear. A neglected Pear-tree or P lum-tree shows every

gradation between ordinary branches and thorns. Thorns sometimes

branch, their branches partaking of the same Spiny character : in

this way those on the trunks ofHoney-Locust trees (produced from
adventitious buds, 58 ) become exceedingly complicated and horrid.

The thorns on young shoots of the Honey-Locust may appear some

what puzzling at first view ; for they are Situated some distance

above the axil of the leaf. Here the thorn comes from the upper
c

most of several supernumerary buds P rickles, such as those

of the Rose and B lackberry, must not be confounded with thorns

these have not the nature of branches, and have no connection with

the wood ; but are only growths of the bark . When we strip off

the bark , the prickles go with it.

95 . Stil l stranger forms of stems and branches than any of these

are met with in some tribes of plants , such as Cac tuses (Fig.

These will be more readily understood after we have considered

some of the commoner forms of
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96. Subterranean Stems and Branches. These are very numerous

and various but they are commonly overlooked, or e lse confounded

with roots . From their situation they are out of the sight of the
superficial observer : but if sought for and examined , they will we ll
repay the student

’

s attention. For the vegetation that is carried on

under ground is hardly less varied , and no less interesting and im.

portant, than that which mee ts our view, above ground . All their,

fi rms may be referred to four princi pal kinds ; namely, ,
t

,he R/Z’LZ O

ma or Rootstoc/c, the Tuber, the Com , and the B ulb.

97 . The Rootstock, or Rhizome, in its simplest form. is merely a
.

creeping stem or branch (8 6) growing beneath the surface of the

soi l, or partly covered by it . Of this kind are the so-called creeping,
running. or scaly roots, such as those by which the Mint (Fig.
the Scotch Rose , the Couch-grass or

,
Quick-grass, and many other

plants, spread so rapidly and widely , “ by the root
,

”
as i t is said

64

That these are really stems, and not roots, is evident from the way

in which they grow ; from the ir consisting of a succession of joints ;
and from the leaves which they bear on each joint (or node, as

the botanist calls the place from which leaves arise) , in the form of

smal l scales, just like the lowest ones on the upright stem next the

ground . L ike other stems, they also. produce buds in the axils of

these scales
,
showing the scales to he leaves ; whereas real roots

bear ne ither leaves nor axillary buds. P laced , 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 . but

the whole appearance Of these roots, their downward growth, and

the ir mode of branching
, are very different from that of the subter

ranean stem they spring from .

98 . It is easy to see why plants with these running rootstocks take

such rapid and wide possession of the Soil,— often becoming great

pests to farmers,— and why they are so hard to get rid of. They are

FIG . 64. Rootstocks , orcreeping subterranean branche s , of the Peppermint.
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always perennials the subterranean shoots l ive 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 e laborate the plant’s crude food into nourishment, and at

length produce blossoms for reproduction by seed ; while many oth

ers, fed by nourishment 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. M eanwhile as the sub

terranean shoots increase in number, the older ones, connecting the

series of generations into one body, die Ofl
'

year by year, l iberating

the alreadyrooted s ide-branches as so many separate plants ; and

so on indefinite ly. Cutting these running rootstocks into pieces,
therefore , by the hoe or the plough , far from destroying the plant.

only accelerates the propagation ; it converts one many-branched

plant into a great number of separate individuals. Even if you

divide the shoots into as many pieces as there are joints of stem ,

each piece ( Fig. 65 ) is already aplantlet, with its roots and with a

bud in the axil of its scale-l ike leaf (e ither latent or apparent) , and

having prepared nourishment enough in the bit of

stem to deve lop this bud into a leafy stem and SO

a single plant is all the more speedily converted

into a multitude . Such plants as the Quick
grass accordingly real ize the fable of the Hy
dra ; as fast as one of its many branches is cut 65

off, twice as many, or more , Spring up in its stead . Whereas, when
the subterranean parts are only roots, cutting away the stem com

pletely destroys the plant, except in the rather rare cases where the
root produces adventitious buds

99. The more nourishment rootstocks contain
,
the more readily do

separate portions, furnished with buds, become independent plants.

It is to such underground stems
,
th ickened with a large amount of

starch, or some simi lar nourishing matter stored up in their tissue ,
that the name of r/zizoma or rootstock is commonly applied — such,
for e xample , as those of the Sweet F lag or Calamus, of G inger, ofIris
or Flower-de-luce ( Fig. and of the Solomon’

s Seal (Fig.

100. The rootstocks of the common sorts of Iris of the gardens
usually lie on the surface of the ground , partly uncovered ; and

they bear real leaves (Fig. which closely overlap each other ;

F’G . 65 . A piece of the running rootstock of tl’e Peppermint, with its node or joint, .and

an axillary bud ready to grow .
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the joints ( i. e . the internodes, or spaces between each leaf) being
very short. 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 . Instead Of leaves, rootstocks buried under ground com

monly bear scales, like those of the M int (Fig. which are im

perfect leaves.

68

101 . Some rootstocks are marked with large round scars Of a

different sort, like those Of the Solomon’

s Seal (Fig. which gave

this name to the plant, from the ir looking something like the impres

sion of a seal upon wax. Here the rootstock sends up every spring

an herbaceous stalk or stem ,
which bears the fol iage and flowers,

and dies in autumn ; and the seal is the circular Scar left by the

death and separation of the dead stalk from the l iving rootstock .

As but one Of these is formed each year, they mark the l imits of a

year’

s growth . The bud at the end Of the rootstock in the figure ,
wh ich was taken in summer

,
will grow the next Spring into the stalk

of the season, which , dying in autumn, will leave a similar scar, while

another bud will be formed farther on, crowning the ever-advancing

summi t or growing end of the stem .

102. As each year’

s growth of stem ,
in all

these cases, makes its own roots, i t soon becomes

independent Of the Older parts. And after a

certain age , a portion dies Off behind , every

year, about as fast as it increas es at the grow

ing end ; death following life with equal and

certain step
,
with only a narrow interval be

tween. In vigorous plants Of Solomon’

s Seal

or Iris, the l iving rootstock is several inches or

a foot in length ; while in the short rootstock Of

FIG. 66. Rootst of Solomon’
s Seal , with the bottom of the stalk Of the season, and the

bud for the next year
’
s growth.

PEG . 67 . The very short rootstock and bud of a Trillium or B irthroot.
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phology Of the brancheS, that is
,
in the different forms they appear

under
,
and the purposes they serve . The Potato-plant has three;

principal 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 from the soil
,
and convert i t into nourishment.

2. After a while a second set Of branches at the summit Of the
plant bear' flowers, which form frui t and seed out Of a portion of the

nourishment which the leaves have prepared. 3 . B ut a larger part
Of this nourishment, while in a l iquid state

,
is carried down the stem ,

into a th ird sort Of branches. under ground
, and accumulated in the

form of starch at their extremities, which become tubers, or deposi

tories Of prepared solid food just as in the Turnip
, Carro i,

Dahlia, &c . (Fig. 57 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 i t 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 (3, and
Fig. 34) feeds the embryo when i t 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 South America to other cool cli

mates, and makes it yie ld him a Copious supply of food , especially
.

in

countries where the season is too short, or the summer
’

s heat too

little , for profitably cultivating the principal grain-plants .

105 . All the sorts of subterranean stems or branches distinguished

by botanists pass into one another by gradations. We have seen

how nearly re la ted the tuber is to the rootstock , and there are many

cases in which it is difficult to say which is the proper name to use.

SO l ikewise ,
106. The Corm, orSolid Bulb, l ike that of the Indian Turnip and

the Crocus (Fig. is just a very short and thick rootstock ; as

wi ll be seen
,
by. comparing Fig. with Fig. 67 . Indeed, i t grows

so very little in length , that i t is Often much broader than long, as

in the Indian Turnip, and the Cyclamen Of our
.
greenhouses. Germs

,
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are usually upright, producing buds on the ir upper surface and

rOOts from the lower. B ut (as we see in the Crocus here figured)
buds may Shoot from just above any Of the faint cross l ines or

rings , which are the scars left by the death

and decay Of the sheathing bases of former

leaves. That is, these are axi llary buds. In

these extraordinary (just as in ordinary ) stems,
the buds are e ither axillary or terminal . The

whole mode Of growth is just the same
, only

the corm does not increase in length faster

than it does in thickness. After a few years

some Of the buds grow into new corms at the

expense Of the Old one ; the young ones taking

the nourishment from the parent, and storing

up a large part Of it in the ir own tissue .

When exhausted, in this way, as we l l as by
flowering, the Old corm dies

,
and its shrivelled

and decaying remains may be found at the side Of or beneath the

present generation, as we see in the Gre ens ( Fig.

107 . The corm Of a Crocus is commonly covered with a thin and

dry, sca ly or fibrous husk, consisting Of the dead remains Of the bases

of former leaves. When th is husk consists Of many scales, there is

scarce ly any distinction left between the corm and

108 . The Bulb. This is an extremely short subterranean stem ,

usually much broad er than high , producing roots from underneath,
and covered with leaves or the bases Of leaves, in the form Of thick

ened scales . It is, therefore , the same
’

as a corm , or sol id bulb
, only

i t bears an abundance Of leaves or scales, which make up the greater
part of its bulk . Or we may regard it as a bud

,
with thick and

fleshy
'

scales. Compare a L ily-bulb (Fig. 73) with the strong scaly
buds of the Hickory and Horsechestnut (Fig. 48 -

and and the

resemblance will be apparent enough .

109 . B ulbs se rve the
'

same purpose as tubers
, rootstocks, or corms.

The main difference is, that in these the store Of food for future
growth is deposited in the stem ; while in the bulb, the greater part
is deposited in the bases Of the leaves, changing them into thick

scales, which close ly overlap or enclose one another
,
because the

stem does ,
not

,
e longate enough to separate them . That the Scales

FIG. 7 1 . Corm or solid bulb of a Crocus . 79 . The same , cut through lengthw ise.
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of the bulb are the bases Of leaves may be seen at once by follow

ing any of the ground-leaves (root-leaves as they are incorrectly

called) down to the ir

origin in the bulb.

Fig. 75 represents

one of them from

theWhite L i ly ; the
thickened base , which

makes a scale, be ing

cut Off below, to Show

its thickness. After

having lasted its time

and served its purpose as foliage, the green leaf dies, down to the

thickened base , which remains as a scale Of the bulb. And year

after year, as the bulb grows from the centre , to produce the vege

tation and the flowers of the season, the outer scales yie ld up their

store of nourishment for the purpose , and perish .

1 10. Each scale , be ing a leaf, may hav e a bud in its axil . Some

Of these buds grow into leafy and flowering stems

above ground : others grow into new bulbs, feeding

on the parent , and at length destroying it, in the same

way that corms do, as just described

1 11 .When the scales are broad and enwrap all

that is within so as to form a succession of coats, one

over another, the bulb is said to be tum
’

cated or coated.

The Tulip, Hyacinth , Leek , and Onion afford such

familiar examples of coated bulbs that no figure is

needed. When the scales are narrow and separate,
as in the L i ly (Fig. 7 the bulb is said to be scaly.

112. Bulblets are small bulbs formed above ground

on some plants ; as in the axils Of the leaves Of the

common bulbiferous L ily Of the gardens, and Often in

the flower-clusters Of the Leek and Onion. They are

plainly nothing but bulbs with thickened scales. They

never grow into branches, but detach themselves when

full grown, and fal l to the ground , to take root there and form

new plants .

1 13. From the few i llustrations already given, attentive students

FIG . 73 . Bulb of the Meadow or Canada Lily . 74. The same
,
cut through lengthwise .

FIG. 75. A lower leaf ofWhite Lily, w ith its base under ground th ickened into a bu lb
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can hardly fail to Obtain a good idea of what is meant by morpfiology
in B otany ; and they will be able to apply its Simple principles for

themse lves to all forms of vegetation. They w ill find it very inter

esting to identify all these various subterranean formsWith the coma

mon plan Of vege tation above ground . There is the same structure ,
and the same mode Of growth in real ity, however different in ape

pearance , and however changed the form,
to suit particular conditions}

or to accomplish particular ends. It is plain to see, already, that
the plant is constructed according to a plan, a very simple one ,
which is exhibited by all vegetables, by the extraordinary no less

than by the ordinary kinds ; and that the same organ may appear

under a great many different shapes, and fulfil very different Offices.

‘

1 14. These extraordinary shapes are not confined to subterra

nean vegetation. They are all repeated in various sorts Offleshy
plants ; in the House leek , Aloe , Agave (Fig. and in the many

and strange shapes which the Cactus family exhibit (Fig.

Shapes which imitate rootstocks, tubers, corms, 85 0 . above ground.

All these we may regard as

1 15 . Consolidated Forms of Vegetation. While ordinary plants are

constructed on the plan Of great spread Of surface these

are formed on the plan Of the leas t possible amount Of surface in

proportion to their bulk . The Cereus genus Of Cactuses, for ex

ample , -consisting of sol id columnar trunks (Fig.

-76, b) , may be

l ikened 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 G iant Cereus Of the G ila River (Fig. 76, in the background) ,
which rises to the height Of fifty or sixty feet, with a common leafy

tree Of the same he ight, such as that in Fig. 54, and estimate how

vas tly greater, even without the fol iage
, the surface Of the latte

is than that of the former. Compare, in the same view,
an Opunti

or Prickly-P ear Cactus, its stem and branches formed of a succes

sion of thick and flattened joints (Fig. 76
,
a) , which may be l ikened

to tubers, or an E piphyllum (d) , with shorter and flatter joints, with
an ordinary leafy shrub or herb of equal size .

‘

And finally
,
in

M elon-Cactuses or Echinocactus (c) ,with the ir globular or bulb-like

Shapes, we have plants in the compactest shape ; their spherical fig.

are be ing such as to expose the least possible amount Of its bulk
to the air.

116. These consolidated plants are evidently adapted and designed



48 MORPHOLOGY OF STEM S AND B RANCHE S . {L E S SON 6

for very dry regions and in such only are they found. Similarly,
bulbous and corm-bearing plants

, and the l ike , 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 sol id form of the least

poss ible surface ; and this is protected by its outer coats Of
‘

dead.

and dry scales, as wel l as by its situation under ground. Such

plants exh ibi t another and very similar adaptation to a season of

drought. And they mainly belong to countries ( such as Southe rn

Africa, and parts Of the interior of Oregon and California) which

have a long hot season during which li ttle or no rain falls, when,
the ir stalks and foliage above and the ir roots beneath be ing early cut

Off by drought, the plants rest secure ly in the ir compact bulbs, filled

with nourishment, and re taining the ir moisture with great tenacity ,
unti l the rainy season comes round . Then they shoot forth leaves

and flowers with wonderful rapidity, and what was perhaps a desert

of arid sand becomes green with fol iage and gay with blossoms ,
almost in a day. This will he more perfectly understood when

nature and use Of foliage have been more fully considered . (Fig 76.

represents several forms of Cactus vegetation. )
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LE S SON V II.

MORPHOLOG Y OF LEAVE S .

1 17 . IN describing the subterranean forms of the stern we have

been led to notice al ready some Of the remarkable forms under
which leaves occur ; name ly, as scales, sometimes small and thin

,
as

those Of the rootstocks Of the Quick-grass, or the M int (Fig.

sometimes large and thick , as those of bulbs (Fig. 73 where
they are commonly larger than the stem they belong to. We have
seen, too, in the second L esson, the seed-leaves (or cotyledons) in

forms as unl ike fol iage as possible and in the third Lesson we have

Spoken Of bud-scales as a sort of leaves . SO that the botanist recog

nizes the leaf under other forms than that of foliage .

1 18 .We may-cal l fol iage the natural form Of leaves , and look

upon the other sorts as special forms, —as transformed leaves : by

this term meaning. only that what“ would have been ordinary leaves

under other circumstances
'

(as, for instance, those on Shoots Of M int,
F ig. 64, had these grown upright in the air, instead of creeping under

ground ) are deve loped in special forms to serve some particular

purpose . For the Great Author Of.Nature , having designed plants

upon one simple plan, just adapts this plan to all cases. SO, when

ever any special purpose is to be accomplished, no. new instruments

or organs are created for i t, but one of the three general organs of

the vegetable , root, stem, or leaf; is made to serve the purpose, and

is adapted to i t by taking some pecul iar form .

It is the study Of the varied forms under this view that con

stitutes Jlforplzologg and gives . to this part of B otany such great

interest. We have already seen stems and roots under a great

variety Of forms. B ut leave s appear under more various and wide ly

different forms
, and answer a greater variety of purposes, than do

both the other organs of the plant put together. We have to con

sider
,
then

, leaves as foliage, and leaves as something else thanfoliage.

As we have just been noticing cases of leaves that are not fol iage,
we may consider these first, and enumerate the principal kinds.

120. Loaves as Repositories of Food. Of these we have had plenty

of instances in the seed-leaves, such ,
as those Of the Almond, Apple

5
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seed (Fig. B eech (Fig. 13 the B ean and Pea ( Fig. 1 6

the Oak (Fig. 21
, and Horsechestnut (Fig. 23

, 24) where
the food upon which the plantlet feeds when it springs from the

seed is stored up in its cotyledons or first leaves. And we have
noticed how very unlike foliage such leaves are . Yet in some cases

,

as in the Pumpkin (Fig. they

actually grow into green leaves as

they get rid of the ir burden.

121 . Bulb-Scales (Fig. 73 - 75 ) of
fer another instance , which we were
considering at the close of the last

L esson. Here a part of the nourish

ment prepared in the foliage of one

year is stored up in the scales, or

subterranean thickened leaves
,
forthe

early growth and flowering ofthe next
year ; and this enables the flowers to
appear before the leaves, or as soon

as they do ; as in Hyacinths, Snow
drops, and many bulbous plants.

122. LoavesasBud-scales, &c. True
to its nature, the stem produces

leaves even under ground
,
where

they cannot serve as foliage, and

where often, as on rootstocks and

tubers ( 97 they are not of

any use that we know of. In such

cases they usually appear as thin

scales. So the first leaves of the

stems of herbs, as they sprout from

the ground, are generally mere scales,
such as those of an Asparagus shoot ;
and such are the first leaves on the

stem of the seedling Oak (Fig. 22)
and the P ea (Fig. S imilar

scales, however, often serve an im

portant purpose ; as when they form the covering of buds, where

they protect the tender parts within That bud-scales are

FIG . 77. Leaves of a developing bud of the Low Sweet Buckeye (Ai sculus parviflora ),
chewing a nearly complete set of gradations from a scale to a compound leafof five leaflets.



https://www.forgottenbooks.com/join


52

126. Leaves as Fly
-traps.

MORPHOLOGY OF L EAVE S .

Inse cts are caught in another way, and
more expertly, by the most extraordinary of all the plants of this

country, the D ionaea or V enus
’

s Fly

trap
,
which grows in the sandy bogs

around Wi lmington, North Carolina.

Here (Fig. 8 1) each leaf bears at its

summit an appendage which Opens and.

Shuts, in shape someth ing like a stee l

trap, and Operating much like one . For

when open, as i t commonly is when the

sun shines, no sooner does a fly alight

on its surface , and brush against any

one of the se veral long bristles that grow

there , than the trap suddenly closes,
often capturing the intruder, pressing it

all the harder for its struggles, and com~

monly depri ving it of l ife . If the fly
escapes, the trap soon slowly Opens, .and

‘

is ready for another capture . When re tained , the insect is after a

time moistened by a secretion from minute glands of the inner sur
face , and is apparently digested ! How such

and various other movements are made by
plants, —some as quick as in this case ,

others very slow, but equal ly wonderful ,
must be considered in a future Lesson.

127 . Leaves serving both Ordinary and

Special Purposes. L et us now remark, that

the same leaf frequently answers its gen

eral purpose , as foliage , and some special

purpose besides. For example
,
in the D io

mesa, the lower part of the leaf, and prob
ably the whole ofit, acts as foliage , while the

appendage serves its mysterious purpose

as a fly
-catcher. In the Pea and Vetch

(Fig. 20
,

the lower part of the leaf

is foliage , the upper a tendri l . In the P itcher-plants of the Indian
Archipe lago (Nepenthes, Fig. 8 0) which are not rare in conserva
tories, the lower part of the leaf is expanded and acts as foliage ;

FIG . 80. LeafofNepenthes : leaf, tendrils and pitcher combined.

FIG. Leaves ofDione a the trap in one of them open, in the others closed.
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farther on, it is contracted into a tendril , enabling the plant to cl imb ;
the end of this tendri l is then expanded into a pitcher, of five or

six inches in length, and on the end of this is a l id, which exactly

closes the mouth of the pitcher unti l after it is full grown, when the

lid opens by a hinge B ut the whole is only one leaf.

128 . So in the root-leaves of the Tulip or the L i ly (Fig.

while the green leaf is preparing nourishment throughout the grow

ing season, its base under ground is thickened into a reservoir for

storing up a good part of the nourishment for next year’

s use .

129 . F inally , the whole leaf often serves both as foliage
,
to pre

pare nourishment, and as a depository to store it up. This takes

place in all flesby-leaved plants, such as the Houseleek , the Ice
plant, and various sorts ofM esembryanthemum ,

in the L ive-for-ever

of the gardens to some extent, and very strikingly in the Aloe , and

in the Century-plant . In the latter i t is only the green surface of

these large and thick leaves (of three to five feet in length on a

strong plant, and Ofte n three to six inches thick near the base ) which

acts as foliage ; the whole interior is white , like the interior of a

potato, and almost as heavily loaded with starch and other nourish

ing matter. (Fig. 8 2 represents a young Century-plant, Agave

Americana. )
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LES SON V III.

MORPHOLOGY OF LEAVE S A S FOL IAGE .

130. HAVING in the last Lesson glanced at some of the special
or extraordinary forms and uses of leaves

,
we now re turn to leaves

in their ordinary condition, name ly , as fol iage . We regard this as
the natural state of leaves. For although they may be turned to

account in othe r and very various ways, as we have just seen,
still the ir proper office in vegetation is to serve as fol iage . In this

view we may regard

131. Leaves as a Contrivance for Increasing the Surface of that large
part of the plant which is exposed to the light and the air. This is

Shown by the ir expanded form , and ordinarily Slight thickness in

comparison with the ir length and breath . While a M e lon-Cactus

( 115, Fig. 76) is a strik ing example of a plant with the leas t pos

Sible amount of surface for its bulk , a repeatedly branching leafy

herb or tree presents the largest possible extent of surface to the

air. The actual amount of surface presented by a tree in full leaf

is much larger than one would be apt to suppose . Thus, theWash
ington E lm at Cambridge a tree of no extraordinary size was

some years ago estimated to produce a crop of seven millions of

leaves, exposing a surface of square feet, or about five

acres, of foliage .

132.What is done by the foliage we shall have to explain in

another place . Under the present head we are to consider ordinary

leaves as to theirparts and the ir shapes.

133. The Parts of the Leaf. The principal part of a
_

leaf is the

blade
,
or expanded portion, one face of which naturally looks toward

the sky, the other towards the earth . The blade is ofteri raised o n

a stalk of its own
, and on each Side of the stalk at its base there is

sometimes an appendage called a stipule. A complete leaf, there

fore consists of a blade (Fig. a foot-stalk or leaf-stalk, called

the petiole (p) , and a pair of stipules (st) . See also Fig. 136.

134. It is the blade which we are now to describe . This
,
as

be ing the essential and conspicuous part, we generally regard as the

leaf : and i t is only when we have to particularize , that we speak of

the blade, or lamina, of the leaf.
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135 .Without here entering upon the subject of the anatomy of

the leaf, we may remark, that leaves consist of two sorts of mate

rial, viz . : 1 . the green pulp, or parenclzgma ; and 2. the fibrous

framework, or skeleton, which extends throughout the soft green

pulp and supports i t, giving the leaf a strength and firmness which

it would not otherwise possess. B esides, the whole surface is cov ~

ered with a transparent Skin, called the

epidermis, l ike that which covers the

surface of the shoots , &c.

I
136. 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 paralle l threads or bundles of

fibres ; and in the blade these Spread

out in a horizontal direction, to form

the ribs and veins of the leaf. The

stout main branches of the framework

( like those in Fig. 50) are called the

ribs. When there is only one
, as in

Fig. 8 3, & c.
,
or a middle one decid

edly larger than the res t, i t is called

the midrib. The smaller divisions are termed veins ; and the ir

still smaller subdivisions
,
veinlets .

137 . The latter subdivide again and again, until they become 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 theleaves and carried to every part. The arrangement

of the framework in the blade is termed the

138 . location, or mode of ve ining. This corresponds so complete‘

ly with the general shape of the leaf, and with the kind of division

when the blade is divided or lobed, that the readiest way to study

and arrange the forms of leaves is first to consider the ir ve ining.

139 . V arious as it appears in different leaves, the ve ining is all

reducible to two principal kinds ; namely, the parallebveined and the

netted-veined.

140. In netted-veined (also called reticulated) leaves, the veins

branch off from the main rib or ribs, div ide into finer and finer

m . M ot tho Quince : b, blade ; 13, petiole s t, otipules.
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ve inlets, and the branches uni te with each other to form meshes of

network . Tha t is, they anastomose, as anatomists say of the veins
and arte ries of the body. The Quince-leaf, in Fig. 83

, s
hows this

kind of ve ining in a leaf with a s ingle rib. The Maple , B asswood,
and B uttonwood (Fig. 50) show it in leaves of several ribs.

141. In parallel
-veine

'

d leaves, the whole framework consists of

slender ribs or veins, which run paralle l with each other, or nearly

30 , from the base to the point Of the leaf, not dividing and sub

div iding
,
nor forming meshes

,
except by very minute cross-veinlets,

The leaf of any grass, or that of the L i ly of the Valley (Fig. 84}
will furn ish a good illustration.

142. Such simple, paralle l ve ins L innmus, to distinguish them.

called nerves, and paralle l-ve ined leaves
are still commonly called nerved leaves ,
while those of the other kind are said to

be veined —'

terms which i t is conven

ient to use , although these nerves and

ve ins are all the same thing, and have

no l ikeness to the nerves of animals.

143. M tted—veined leaves belong to

plan ts which have a pair of seed-leaves

or cotyledons, such as the Maple (Fig. 1

B eech (Fig. Pea and B ear:

(Fig . 18 , and mos t of the i l lustra

tions in the first and second Lessons.

While parallel-mined or nerved leaves

be long to plants with one cotyledon or

true seed-leaf such as the Iris (Fig. 134 )
and Indian Corn (Fig So that a mere glance at the leaves

of the tree or herb enables one to te l l what the structure of the

embryo is, and to refer the plant to one or the other of these two

grand classes, which is a great convenience . For generally when

plants differ
.

from each other in some one important respect. they

differ correspondingly in other respects as well .

144. Paralle l-ve ined leaves are of two sorts ; one kind, and the

commonest, having the ribs or nerve s 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 com‘

FIG . 84. A (paral le l-vented ) leafof the Lily of the Valley .
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mon P ickerel-weed of our ponds, in the B anana (Fig. and many

similar plants of warm cl imates.

145. N etted-ve ined leaves are also of two sorts, as is shown in

the examples already referred to. In one case the ve ins all rise

from a single rib ( the midrib) , as in Fig. 83. Such leaves are cal led

featherweined or pinnately
-veined ; both terms meaning the same

thing
,
namely, that the ve ins are arranged on the sides of the rib

l ike the plume of a feather on each side of the shaft.

146. In the other case (as in ~ the B uttonwood, Fig. 50
,
Maple,

the ve ins branch off from three , five, seven, or nine ribs
,
which

Spread from the top of the leaf-stalk , and run through the blade l ike

the toes ofa web-footed bird. Hence these are said to be palmately
or digitately ve ined , or (since the ribs diverge like rays from a

centre ) radiate-veined.

147. S ince the general outline of leaves accords with the frame

work or ske leton, it is plain that feather-veined leaves will incline to

e longated shapes, or at least will be longer than broad ; while in

radiate-veined leaves more rounded forms are to be expected. A

glance at the following figures shows this. Whether we consider

the ve ins of the leaf to be adapted to the shape of the blade, or the

green pulp to be moulded to the framework, is not very material.

Either way, the outline of each leaf corresponds with the mode of

spreading, the e xtent, and the relative length of the ve ins. Thus
,
in

Oblong or e lliptical leaves of the feather-ve ined sort (Fig. 8 7 ,

the princi pa l ve ins are nearly equal in length ; while in ovate and

heart-Shaped leaves (Fig. 8 9 , those be low the middle are

longest ; and in leaves which widen upwards (Fig. 9 1 the

ins above the middle a re longer than the others.

148 . Let us pass
‘

on, without particular reference to the kind of

v e ining, to enumerate the principal

149. a s of Leaves as 10 General Bettina. I t is necessary to give
names to the principal shapes

,
and to define them rather precise ly,

since they afford the easiest marks for distinguishing species. The

same terms are used for all other flattened parts as well, such as the

pe tals of the flowers ; so that they make up a great part of the

descriptive language of B otany. We do not mention the names of

common plants which exhibit these various shapes . It will be a good

exercise for young students to look them up and apply them .

150. B eginning with the narrower and proceeding to the broadest

forms . a leaf is said to be
S &E—4
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L inear (Fig. when narrow, several times longer than wide,
and of the same breadth throughout.

Lanceolate, or lance-shaped, when several times longer than wide
,

and tapering upwards (Fig. or both upwards and downwards.

Oblong (Fig. when nearly twice or thrice as long as broad.

Elliptical (Fig. 8 8 ) is oblong with a flowing outl ine
,
the two ends

alike in width .

Oval is the same as broadly ell iptical
, or elliptical with the breadth

considerably more than half the length .

Ovate (Fig. when the outline is l ike a section of a hen’

s-egg

lengthwise , the broader end downward .

Orbicular, or rotund (Fig. circular in outline, or nearly SO.

151 .When the leaf tapers towards the base , instead of upwards,
it may be

Oblanceolate (Fig. which is lance-shaped, with the more

tapering end downwards ;
Spatulate (Fig. round

ed above and long and narrow

be low , like a Spatula ;
Obovate (Fig. or in

verselyovate, that is, ovatewith

the narrower end down or

Guneate, or cuneiform,
that is, wedge-shaped (Fig. broad

above and tapering by straight lines to an acute angle at the base .

152. As to1111: Base, its shape characterizes several forms, such as

Cordate, or heart-shaped ( Fig. 90, 99 , when a leaf of an ovate

form , or something like it
,
has the outline of its rounded base turned

in (forming a notch or sinus ) where the stalk is attached.

Reniform, or kidney-shaped (Fig. like the last, only rounder

and broader than long.

FIG. 85—90. Various forms of feather-veined leaves .

FIG 91. 0 blaneeolate , 99 . spatulate , 93. obovate , 94.wedge-shaped , feather-veined leaves.
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kidney-shaped (Fig. 100) or other rounded leaf,
‘

with themargins at
the base brought together and uni ted.

153. As to the Apex, the following terms express the principal
variations.

Acuminate, pointed, or taper-pointed, when the summit is more or

less prolonged into a narrowed or tapering point, as in Fig. 97.

Acute, when ending in an acute angle or not prolonged point, as
in Fig. 104, 98 , 95 , & c.

Obtuse, when with a blunt or rounded point, as in Fig. 105 , 8 9, & c.

Truncate, with the
"

end as if cut off square
, as in Fig. 106, 94.

Retuse, with the rounded summit slightly indented, forming a

very shallow notch , as in Fig. 107 .

Emarginate, or notched, indented at the end more decidedly, as
in Fig. 108 .

Obcordate, that is, inversely heart-shaped, where an Obovate leaf

is more deeply notched at the end (Fig. as inWhite Clover andWood-sorrel so as to resemble a cordate leaf (Fig. 99 ) inverted.

Cuspidate, tipped with a sharp and rigid point ; as in Fig. 1 10.

Mucronate, abruptly tipped with a small and short point, l ike a

projection of the midrib ; as in Fig. 11 1 .

Aristate, awn-painted, and bristle
-
pointed, are terms used when this

mucronate point is extended into a longer bristle-form or other

slender appendage .

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 be long to

the apex only .

103 104 105

FIG. 103 -111. Forms of the spex of leaves.
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154. IN the foregoing Lesson leaves have been treated of in the ir

simplest form,
name ly, as consisting of a single blade . B ut in many

cases the leaf is divided into a number of separate blades. That is,
155 . Leaves are either Simple or Compound. They are said to be

simple, when the blade is all Of one piece they are compound, when

the blade consists of two or more
.

separate pieces, borne upon a

common leaf-stalk
:
And between these two kinds every interme

diate gradat ion is to be met with. This will appear as we
,proceed

to notice the princi pal

156. Forms of Leaves as to particular Outline or degree of division.

In this
.

respect, leaves are said to be

Entire, when the ir general outl ine is comple te ly filled out, so that

the margin is an even l ine , without any teeth or notches ; as in

Fig. 8 3, 8 4, 100, & c.

Serrate, or saw—toothed, when the margin only is cut into sharp

teeth, like those of a saw, and pointing forwards ; as in Fig. 112 ;

also 90, &c.

112 113 114 115

Dentate, or toothed
,
when such teeth point outwards, instead

of forwards as in Fig. 1 13.

FIG . 112 117 . Kinds ofmargin of leaves.

6
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Crenate, or scalloped, when the teeth are broad and
‘

rounded ; as

in Fig. 1 14, 101 .

Repand, undulate, or wavy, when the margin of the leaf forms a

wavy line , bending slightly inwards and outwards in succession ; as

in Fig. 1 15 .

Sinuate, when the margin is more strongly smuous
,
or turned

inwards and outwards, as in Fig. 1 16.

b raised
,
cut, or j agged, when the margin is cut into sharp , deep,

(1 irregular teeth or incisions , as in Fig. 1 17 .

157.When leaves are more deeply cut, and with a definite number

of incisions, they are said
, as a general term ,

to be lobed ; the parts

be ing called lobes. The ir number is expressed by the phrase two

lobed
, three-lobed, five-lobed, many

-lobed, &c.

, as the case may be .

When the depth and character of the lobing needs to be more par

ticularly specified, as is Often the ca se ,
— the following terms are

employed, viz

Lobed, when the incisions do not extend deeper than about ha lf

way be tween the margin and the centre of the blade , if so far, and

are more or less rounded ; as in the leaves of the Post-Oak , Fig.

1 18
, and the Hepatica, Fig. 122.

Ulefl ,
when the incisions extend half-way down or more , and

especially when they are sharp
, as in Fig. 1 19

,
123 . And the

phrases two-cleft, or, in the Latin form ,
bifid ; three—cleft, or trifid ;

four-cleft, or quadrifid ; five-cleft, or quinquefid, & c. ; or many
-cleft,

in the Latin form multifid,— express the number of the segments ,

or portions.

Parted, when the incis ions are sti ll deeper, but yet do not quite

reach to the midrib or the base of the blade ; as in Fig. 120, 124.

And the terms two-parted , three
-
parted, & c. express the number of

such divisions.

D ivided
,
when the incisions extend quite to the midrib, as in the

lower part of Fig. 121 or to the leaf-stalk , as in Fig. 125 ; which

makes the leaf compound . Here , using the Latin form, the leaf is

said to be bisected, trisected (Fig. &c.
,
to express the number

Of the divisions.

158 . In this way the degree Of division is described. We may
likewise express the mode of division. The notches or incis ions,
be ing places where the green pulp of the blade has not wholly filled

up the framework , correspond with the ve ining ; as we perce ive

on comparing the figures 118 to 121 with figures 122 to 125 . The
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Upper row of figures consists of feather-veined, or, in Latin form ,

pinnately
-veined leaves the lower row,

of radiate-veined or

palmately
-veined leaves

159. In the upper row the incisions all point towards the midrib ,
from which the main veins arise, the incisions (or sinuses) be ing

between the main ve ins. That is, be ing pinnately ve ined, such

leaves are pinnately lobed (Fig. pinnatelg/ cleft, or pinnatifid

(Fig. pinnately parted (Fig. or pinnately/ divided (Fig.

according to the depth of the incisions, as just defined.

160. In the lower row of figures, as the main ve ins or ribs all

proceed from the base of the blade or the summit of the leaf-stalk , so

the incisions all point
’

in that direction. That is, palmately-ve ined

leaves are palmate lobed (Fig. palmately clefl (Fig.

palmatelyparted (Fig. orpalmate divided (Fig. Some

times, instead of palmate ly, we say digitately cleft, & c. , which means

just the same .

161 . To be still more particular, the number of the lobes, & c.

may come into the phrase . Thus, Fig. 122 is a palmately three

lobed Fig. 123, apalmately three
-cleft Fig. 124

,
apalmately three

parted ; Fig. 125
, a palmate three-divided

, or trisected, leaf. The

F IG. 118 - 121 . Pinnate ly lobed, cleft, parted , and divided leaves .

FIG . 122—125 . Palmately or digitately lobed , cleft, parted, and divided leaves .
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Sugar-Maple and the B uttonwood (Fig. 50) have palmately j ive
lobed leaves the SoftWhite-Maple palmatelyfive-parted leaves ; and

so on. And in the other sort, the Post-Oak has pinnately seven

to nine-lobed leaves ; the Red-Oak commonly has pinnately seven to

nine-cleft leaves, & c.
, & c.

162. The divisions, lobes, & c. may themselves be entire (without

teeth or notches, as in Fig. 1 18 , 122, & c. ; or serrate (Fig.

or otherwise toothed or incised (Fig. 121 ) or else lobed , cleft,
parted , & c. : in the latter cases making twice pinnatifid, twice pal
mately orpinnately lobed, parted, or divided leaves, 65 0 . From these

i llustrations, the student will perceive the plan by which the bota

nist, in two or three words , may de scribe any one of the almost

endlessly diversified shapes of leaves, so as to convey a perfectly

clear and definite idea of i t.

163. Compound Leaves. These , as already stated do not

differ in any absolute way from the divided form“

Of simple leaves.

A compound leaf is one which has its blade in two or more entirely

separate parts, each usually with a stalklet of its own : and the stalks

let is Often j ointed (or articulated) with the main leaf-stalk , just as
this is jointed with the stem . When this is the case, there is no

doubt that the leaf is compound . B ut when the pieces have no

stalklets, and are not jointed with the main leaf-stalk , the leaf may

be considered e ither as simple and divided , or compound, according
to the circumstances.

FIG . 126. Pinnate with an odd leaflet, or Odd-pinnate . 127 . Pinnate with a tendril

128 . Abruptly pinnate leaf.
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‘

164. The separate pieces or little blades of a compound leaf are

165 . Compound leaves are of two principal «kinds, name ly, the

pinnate and the palmate answering to the two modes of ve ining in

reticulated leaves ( 145 and to the two sorts of lobed or di

v ided leaves ( 158 ,
166. P innate leaves are those in which the leafle ts are arranged

on the s ides of a main leatl stalk
'

; as in Fig. 126 128 . They answer

to the feather-veined ( i . e . pinnately
—veined ) simple leaf ; as will be

seen at once , on comparing Fig . 126 with the figures 118 to 121.

The leaflets of the former answer to the lobes or divisions of the

latter ; and the continuation of the pe tiole, along which the leafle ts
are arranged, answers to the midrib of the simple leaf.

167. Three sorts of pinnate leaves are here given. Fig. 126 is

pinnate with an odd or end leaflet, as in the Common Locust and

the Ash. Fig. 127 is pinnate with a tendril at the end, in place of

the Odd leafle t, as in the V etches and the Pea. Fig. 128 is abruptly

pinnate, having a pair Of leaflets at the end
,
l ike the rest of the leaf

lets as in the Honey-Locust.
168 . P almate (also named digitate) leaves are those in which the

leaflets are all borne on the very tip Of the leaf-stalk , as in the

Lupine , the Common Clover (Fig. the Virginia Creeper (Fig.

and the Horsechestnut and B uckeye (Fig. They answer

to the radiate-veined or palmately
veined s imple leaf; as is seen by

comparing Fig. 136 with the figures
122 to 125 . That is

,
the Clover

leaf Of three leafle ts is the same as

a palmate ly three-ribbed leaf cut

into three separate leaflets . And

such a simple five-lobed leaf as that

of the Sugar-M aple , if more cut
,
so

as to separate the parts, would pro
duce a palmate leaf Of five leaflets

,

like that of the Horsechestnut or B uckeye (Fig.

169 . E ither sort of compound leaf may have any number of leaf
le ts ; though palmate leaves cannot wel l have a great many

, s
ince

they are all crowded together on the end of the main leaf-stalk.

FIG. 129. Palmate leafof five leaflets
,
of the Sweet Buckeye.

6 t!
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Some Lupines have nine or eleven ; the Horsechestnut has seven
,

the Sweet B uckeye more commonly five, the C lover three. A pin

nate leaf Often has only seven or five leafle ts
, as in theWild B ean

or Groundnut ; and in the Common B ean i t has only three ; in
some rarer cases only two ; in
the Orange and Lemon only
one ! The joint at the place
where the leafle t is united with
the petiole alone distinguishes
this last case from a simple
lea£*

170CThe leaflets Of a com

pound leafmay be e ither entire

(as ih Fig. 126 or ser

rate, or lobed , cleft, parted,
& c. : in fact, they may pre

sent all the variations of simple

leaves, and the same terms

equally apply to them .

17 1.When this division is

carried so far as to separate
what would. be one leaflet into
two

, thre e , or several, the leaf

becomes doubly or twice com

pound, e ither pinnately orpal

mately, as the case may be .

For example
,
while some of the leaves of the Honey-Locust are

simplypinnate, that is, oncepinnate, as in Fig. 128 , the greater part

When the botanist, in describing leaves, wishes to express the number 0

leaflets, he may use terms like these
Unifoliolate, for a compound leaf of a single leaflet ; from the Latin unam, one .

andfoliolwn, leaflet.
B ifolz

’

olate
, of two leafle ts, from the Latin bis, twice , andfoliolum,

leaflet.
Trifoliolate (or ternate) , of three leaflets, as the C lover and so on.When he would express in one phrase both the numberof leaflets and the way

the leaf is compound, he writes
Palmately bg

'

foliolate, trifoliolate, plurifolz
'

olate (Of several leaflets ) , &c.
, or e lse

P innately bi tri quadri or plurifi liolate ( that is, of two, three, four, five, or
several leaflets ) , as the case may be .

FIG. 130. A twice-pinnate ( abruptly) leaf of the Renew-Locust.



https://www.forgottenbooks.com/join


68 MORPHOLOGY OF LEAVE S A S FOLIAGE. [LES SON 9.

the true Honeysuckles (Fig. but here i t is a pair of oppo

site leaves, with the ir contiguous broad bases grown together, which

makes what seems to be one round leaf
,
with the stem running

through its centre . This is seen to be the cas e, by comparing

together the upper and the lowest leaves of the same branch.

Leaves of this sort are said to be connate-perfoliate.

EquitantLeaves. 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 the ir faces right

and left to the horizon . Among these

are the equitant leaves of the Iris or

Flower-de-Luce. Cn careful inspection

we shal l find that each leafwas formed

wise, so that what

would be the upper

surface is within, and

all grown together, ex

cept next the bottom ,

where each leaf covers

the next younger one . It was from their strad

dling over each other, l ike a man on horseback (as

is seen in the cross-section, Fig. that Linnwus,
with his lively fancy, called these equitant leaves.

176. Leaveswith no distinctionof PetiolcandBlade.

The leaves of Iris just mentioned Show one form

of thi s. The flat but narrow

leaves of Jonquils, Daffodils,
and the like , are other ih

stances. lVeedle-shaped leaves,
l ike those of the P ine (Fig.

Larch (Fig. and

Spruce , and the awl-shaped

as well as the scale-shaped

leaves of Junipers , Red Cc

FIG. 132 . Branch of a. Yellow Honeysuckle , with connate-perfoliate leaves.
FIG . 133 . Emma: and equt leaves of Iris. 134. A section across the ctu m

’

d

leaves at the bottom.
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dar,
’

and Arbor-V i tae (Fig. are different examples. These

last are leaves serving for foliage , but having as

little spread of surface as possible . They make

up for this, however, by the ir immense numbers .

177 . Sometimes thepetiole expands and flattens,
and takes the place of the blade ; as in numerous

New Holland Acacias, some of which are now

common in greenhouses. Such counterfe i t b lades

are cal led phyllodia, —meaning leaf-l ike bodies.

They may be known from true blades by their

standing edgewise, the ir margins be ing directed

upwards and downwards ; while in true blades the

faces look upwards and downwards ; excepting in

equitant leaves, as al

ready explained , and

in those which are

turned edgewise by

a twist, such as those of the Cal lis

temon or B ottle-brush Flower of our

greenhouses, and other Dry Myrtles

ofNew Holland , & c.

178 . Stipules, the pair of appendages

which is found at the base of the pe ti

ole in many leaves should also

be considered in respect to the ir very

varied forms and appearances . More

commonly they appear l ike l ittle blades,
on each side of the leaf-stalk, as in the

Quince (Fig. and more strik ingly

in theHawthorn and in the Pea. Here
they remain as long as the rest of the
leaf, and serve for the same purpose
as the blade . V ery commonly they

serve for bud-scales, and fal l off when
the leaves expand

, as in the Fig-tree,
and the Magnolia (where they are large and conspicuous) , or soon

FIG . 135 . Twig of Arbor-Vitae, with its two sorts of leaves : Viz. some aw l-shaped, the

others scale-like the latter on the branchlets
,
a.

FIG. 136 . Leaf ofRed C lover : st
, stipules , adhering to the base ofp, the petiole b, blade

of three leaflets.

FIG . 137 . Part of stemand leaf of Prince ’
s-Feather ( Polygonum orientale) with vthe united

sheathing impulse forming a sheath .
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afterwards, as in the Tulip-tree . In the Pea the stipules make a

very conspicuous part of the leaf ; while in the B ean they are qui te
smal l ; and in the Locust they are reduced to bristles or prickles.

Sometimes the stipules are separate and distinct (Fig. often

they are united with the base of the leaf-stalk , as in the Rose and

the Clover (Fig. and sometimes they grow together by both

margins, so as to form a sheath around the stem ,
above the leaf

,
as

in the B uttonwood, the Dock , and almost all the plants of the

Polygonum Family (F ig.

179. The sheaths of Grasses bear the blade on the ir summi t, and

therefore represent a form of the pe tiole . The small and thin ap

pendage which is commonly found at the top of the sheath (called a

ligule) here answers to the stipule .

FIG. 138 . Temately-decompound leafof Meadow Rue (Tlialictrum Gomuti) .
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LE S SON X .

THE ARRANGE M ENT OF LE AVE S .

180. UND ER this head we may consider, 1 . the arrangement of
leaves on the stem ,

or what is sometimes cal led PHYLLOTAXY (from
two Greek words meaning leaf-order) ; and 2. the ways in which

they are packed together in the bud, or the ir VERNATION (the word
meaning their spring state) .

18 1 . Phyllotaxy. As already explained (48 , leaves are ar

ranged on the stem in two principal ways. They are e ither

Alternate (Fig. 131
, that is

,
one after another, only a Single

leaf arising from each node or joint of the stem ; or

Opposite (Fig. when there is a pair of leaves on each joint

of the stem ; one of the two leaves be ing in this case always situ

ated exactly on the Opposi te side of the stem from the other. A

third, but uncommon arrangement, may be added namely
,
the

Whorled, or verticillate (Fig. when there are three or more
leaves in a circle (whorl or verticil) on one joint of stem B ut this

is only a variation of the opposite mode ; or rather the latter ar

rangement is the same as the whorled
,
with the number of the

leaves reduced to two in each whorl .

18 2. Only one leaf is ever produced from the same point. When
two are borne on the same joint

,
they are always on Opposite Sides

of the stem , that is, are separated by half the circumference ; when

in whorls of three , four, five , or any other number, they are equally

distributed around the joint of stem , at a distance of one third , one
fourth

,
or one fifth of the circumfer

ence from each other, according to

the ir number. So they always have
the greatest possible divergence from

each other. Two
‘

or more leaves be

longing to the same joint of stem

never stand
‘

side by Side
,
or one

above the other, in a cluster.

183.What are called clustered or fascicled leaves, and which

FIG. 139. C lustered or fascicled leaves of the Larch.
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appear to be so, are always the leaves of a whole branch which

remains so very short that they are all crowded together in a

bundle or rosette ; as in the spring leaves of the B arberry and of

the Larch (Fig. In these cases an examination shows them

to be nothing e lse than alternate leaves, very muzli crowded on a

Short Spur ; and some of these spurs are seen in the course of the

season to lengthen into ordinary shoots with scattered alternate

leaves . So, likewise, each cluster of two or three needle-Shaped

leaves in P itch P ines (as in Fig. or of five leaves

inWhite P ine , answers to a Similar, extreme ly short

branch , springing from the axi l of a thin and slender

scale , which represents a leaf of the main shoot. For

P ines produce two kinds of leaveS ; —1 . primary, the

proper leaves of the shoots
,
not as fol iage , but in the

shape of del icate scales in spring
,
which soon fal l away ;

and 2. secondary, the fascicled leaves, from buds in the

axils of the former, and these form the ac tual foliage.

184. Spiral ArrangementofLeaves. Ifwe examine any

alternate-leaved stem
,
we shall find that the leaves are

placed upon i t in symmetrical order, and in a way per

fectly uniform for each Species, but different in different

plants. Ifwe draw a line from the insertion ( i . e . the

point of attachment ) of one leaf to that of the next
, and

so on, this line will wind spiral ly around the stem as it

rises, and in the same species will always have just the

same number of leaves upon i t for each turn round the

Stem . That is, any two successive leaves will always

be separated from each other by just an equal portion

of the circumference of the stem . The distance in height be tween
y two leaves may vary greatly, even on the same Shoot, for that

depends upon the length of the internodes or spaces between each

leaf ; 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 .

185 . The greatest possible divergence 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

FIG . 140. Piece of a branchlet of Pitch Pine , with three leaves in a fascicle or bundle
,
in

the axil of a thin scale which answ ers to a primary leaf. The bundle is surrounded at the

base by a short sheath , formed of the del icate scales of the axillary bud .
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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 two-fl anked arrangement. It occurs in all

Grasses, in Indian
,
Corn, for instance also in the Spiderwort, the

B ellwort (Fig. 131 ) and Iris ( Fig. in the B asswood or L ime

tree , & c. This is the simplest of all arrangements .

18 6. Next to this is the three-ranked arrangement, such as we

see in Sedges, and in the V eratrum or
'White Hellebore. The plan

of i t is shown on a Sedge in Fig. 141
,
and in a diagram or cross

section underneath , in Fig. 142. Here the
second leaf is placed one th ird of the way

round the stem, the th ird leaf two thirds of

the way round, the fourth leaf accordingly

directly over the first
,
the fifth over the

second
,
and so on. That is, three leaves

occur in each turn round the stem , and they

are separated from each other by one third

of the circumference .

18 7. The next and one of the most com

mon is thefive-ranked arrangement ; which

is seen in the Apple (Fig. Cherry,
Poplar , and the , greater part of our trees

and shrubs . In this case the l ine traced

from leaf to leaf will pass twice round the

stern before i t reaches a leaf si tuated di

rectly over any below (Fig. Here
the sixth leaf is over the first ; the leaves

stand in five perpendicular ranks, equally

distant from each other ; and the distance

between any two successi ve leaves is just

two fifths of the circumference of the stem . m

188 . The five-ranked arrangement ;s expressed by the fraction g.

This fraction denotes the di vergence of the successive leaves, 1. e . the

angle they form with each other : the numerator also expresses the
number of turns made round the stem by the spiral l ine in complet
ing one cycle or set of leaves , namely 2 ; and the denominator gives
the number of leaves in each cycle

,
or the number of perpendicular

FIG. 141. Piece of the stalk of a Sedge .With the leaves cu t away, leaving the ir base s ,

the leaves are numbered in order. from 1 to 6. 142. Diagram or cross-section of the same,
all in one plane the leaves S imilarly numbered.

7
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ranks, namely 5 . In the same way the fraction
1
} stands for the

two-ranked mode, and 1} for the three-ranked : and so these different

sorts are expressed by the series of fractions

Q, And the other cases known follow in the

same numerical progression.

18 9 . The next is the eight
-ranked arrange

ment, where the ninth leaf stands over the first,
"

and three turns are made around the stem to

reach it ; so i t is expressed by the fraction 3.

This is seen in the Holly, and in the common
P lantain. Then comes the thirteen-ranked ar

rangement, in which the fourteenth leaf is over
the first, after five turns around the stem. Of

this we have a good example in the common

Houseleek (Fig.

190. The series so far
,

then
,
is i , in é, 1

5
3 5 the

numerator and the denomi

nator of each fraction be ing

those of the two next pre

ceding ones added together.

At this rate the next higher

should be 2
5
13 then and

so on ; and in fact just such

cases are met with , and (commonly) no others .

These higher sorts are found in the P ine Fem

i ly
,
both in the leaves and the cones (Fig.

and in many other plants with smal l and crowd

ed leaves. B ut the number of the ranks, or of

leaves in each cycle , can here rarely be made

out by direct inspection : they may be asoer

tained, however, by certain simple mathematical

computations, which are rather too technical for

these Lessons.

FIG . 143 . Shootwith its leaves 5-ranked
, the sixth leaf over the first as in the Apple-tree .

FIG . 144 . Diagram of this arrangement, with a spiral l ine drawn from the attachment of

one leaf to the next, and so on the parts on the s ide turned from the eye are fainter.

FIG . 145 . A ground -
plan of the same ; the section of the leaves S imilarly numbered ; a

dotted line drawn from the edge of one Ieaf to that Of the next completes the spiral .
F IG . 146. A young plant of the Houseleek , w ith the leaves l not yet expanded) numbe red.

and exh ib iting the l it-ranked arrangement
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by the midrib so that the two halves are placed face to face , i t is
conduplicate (Fig. as in the Magnolia, the Cherry, and the

Oak : when folded back and forth l ike the plai ts of a fan
,
i t isplieate

or plaited ( Fig. as in the Maple and Currant. If rolled,
i t. may be so e ither from the tip downwards, as in Ferns and the

Sundew (Fig. when in unrolling it resembles the head of a

crosier, and is said to be circinate ; or i t may be rolled up paral le l

with the axis, e ither from one edge into a coil , when i t is convolute

(Fig. as in the Apricot and P lum
,
or rolled fi om both edges

towards the midrib ; sometimes inwards, when it is involute (Fig.

as in the V iolet andWater-L ily ; sometimes outwards
,
when

i t is resolute (Fig. in the Rosemary and Azalea. The figures

are diagrams, representing sections through the leaf, in the way

they were represented by L innaeus.

LE S SON XI.

THE ARRANGEMENT OF FLOWERS ON THE STEM , OR INFLO _

RESCENCE .

195 . THU S far we have been considering the vegetation of the

plant
,
and studying those parts, V iz. root, stem , and leaves, by which

it increases in size and extent, and serves the purpose of its indi

vidual life. B ut after a time each plant produces a different set of

organs, —V iz. flowers, fruit, and seed ,— subservient to a different

purpose, that is, the increase in numbers, or the continuance of the
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species. The plant reproduces itself in new individuals by seed.

Therefore the seed, and the fruit in which the seed is formed, and

theflower, from which the fruit results, are named the Organs of
Reproduction or M etification. These we may examine in succes

sion. We begin, of course , with the flower. And the first th ing to

consider is the

196. Inflorescence, or the mode of flowering, that is, the Situation
and arrangement of blossoms on the plant. Various as this arrange

ment may seem to be, all is governed by a simple law, which is

easily understood . As the posi tion of every leaf is fixed beforehand

by a mathematical law which prescribes where i t shall stand

so is that of every blossom — and by the same law in both cases.

For flowers are buds, developed in a particular way ; and flower

buds occupy the position Of leaf-buds, and no other AS leaf-buds

are either terminal (at the summit of a stem or branch
, or

axillary ( in the axi l ofa leaf
,

so l ikewise

197 , Flowers are e ither terminal or axillary. In blossoming as

in vegetation we have only buds terminating ( i . e . on the summit of)
stems or branches, and buds from the axils of leaves. B ut while

the same plant commonly produces both kinds of leaf-buds, it rarely

bears flowers in both situations. These are usually either all axil

lary or all terminal ;— giving rise to two classes of inflorescence,
viz . the determinate and the indeterminate .

198 . Indeterminate Inflorescence is that where the flowers all arise

from axillary buds ; as in Fig. 155
,
156, 157 , & c. ; and the reason

why it is called indetermi

nate (or indefinite) is, that

while the axillary buds
‘

give rise to flowers, the
terminal bud goes on to

grow, and continues the

stem indefinite ly .

199 .Where the flowers arise , as in Fig. 155
, singly from the

axils of the ordinary leaves of the plant, they do not form flower

clusters, but are axillary and solitary. B ut when several or many

flowers are produced near each other
,
the accompanying leaves are

usual ly of smaller si ze , and
“

often of a different shape or character

then they are called bracts ; and the flowers thus brought together

FIG . 156 Moneywort (Lysimachia numrnularia) of the gardens , with axi llary flower:‘
7 !
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form one cluster or inflorescence . The sorts of inflorescence of the

indeterminate class which have rece ived separate names are chiefly
the following : v iz . the Raceme

,
the Corymb, the Umbel, the Spike,

the Head, the Spadix, the Oatlcin, and the Panicle .

200. B efore i llustrating these, one or two terms, of common oc

currence , may be defined. A flower (or other body ) which has no

stalk to support it, but which s its directly on the stem or ax is it proe

seeds from ,
is said to be sessile. If it has a stalk , this is called its

peduncle. If the whole flower-cluster is raised on a stalk
,
th is is

called the peduncle , or the commonpeduncle (Fig. 156
, p) and the

stalk of each particular flower, if it have any, is called

the pedicel or partial peduncle .The portion

of the general stalk along which flowers are dis

posed is called the acris of inflorescence, or, when cov

ered with sessi le flowers
,
the rlzacnis (back-bone) , and

sometimes the receptacle. The leaves of a flower

cluster generally are termed bracts . B ut when we

wish particularly to distinguish them
,
those on the

peduncle, or main axis, and which have a flower in
their axil, take the name of bracts (Fig. 156, b) and

those on the pedice ls or partial flower-stalks, if any,
that of bractlets (Fig. 156

,

20 ‘ ARaceme (Fig. 156
,
157) is that form of flower

cluster in which the flowers, each on the ir own foot

stalk or pedicel , are arranged along a common stalk

or axis of inflorescence ; as in the Li ly of the V alley,
Currant, Choke-Cherry, B arberry, & c. Each flower
comes from the axil of a smal l leaf; or bract, which ,
however, is often so small that i t might escape notice ,

and which sometimes (as in the M ustard Family ) disappears alto

gether. The lowest blossoms of a raceme are of course the oldest,
and therefore open first, and the order of blossoming is ascending,

from the bottom to the top. The summit, never be ing stopped by

a terminal flower, may go on to grow
, and often does so (as in the

common Shepherd
’

s Purse ) , producing la teral flowers one after an

other the whole summer long.

202. All the various kinds of flower-clus ters pass one into another

FIG . 156.
A B ecome , with a general peduncle (p) , pe'd icels bracts (b) , and bract

Iets
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by intermediate gradations of every sort. For instance , if we

lengthen the lower pedicels of a raceme, and keep the main axis

rather short, i t is converted into

203. A Corymb (Fig. This is the same as a raceme , except

that it is flat and broad , e ither convex , or leve l-topped, as in the

Hawthorn, owing to the lengthening of the lower pedicels while the

uppermost remain shorter.

204. The main axis of a corymb is short, at least in comparison
,

with the lower pedicels. Only suppose it to be so much contracted

that the bracts are all brought into a cluster or circle, and the

corymb becomes

205. AnUmbel ( Fig.
— as in the M ilkweed and Primrose,

— a sort Of flower-cluster where the pedicels all spring apparently

from the same point, from the topof the peduncle , so as to resemble
,

when Spreading, the rays of an umbrella, whence the name . Here
the pedice ls are sometimes called the rays of the umbe l . And the

bracts , when brought in this way into a cluster or circle, form what

is called an involucre.

206. For the same r
'

eason that the order of blossoming in a ran

ceme is ascending in the corymb and 11l i t is centripetal,
that is, i t proceeds from the margin or circumference regularly to

wards the centre ; the lower flowers of the former answering to the

outer ones of the latter. Indete rminate inflorescence , therefore , is
said to be centri petal in evolution. And by having this order of

blossoming, all the sorts may be distinguished from those of the

other, or the determinate class. In all the foregoing cases the

flowers are raised on pedicels. These , however, are very short in

many instances, or are wanting al together ; when the flowers are

sessile They are so in

FIG . 157 . A raceme. 158 A corymb, 159. An umbel .
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207 . The Spike. This is a flower-cluster with a more or less

lengthened axis, along which the flowers are sessi le or

nearly so ; as in the Mul lein and the P lantain (Fig.

It is just the same as a raceme, therefore , without any
pedice ls to the flowers.

208 . TheRead is a round or roundish cluster of flowers
which are sessile on a very short axis or receptacle, as in
the B utton-bal l, B utton-bush (Fig. and Red Clover.

It is just what a Spike would become if its axis were

shortened ; or an umbe l, if its pedice ls were all shortened

until the flowers became sessile or apparently so. The

head of the B utton-bush (Fig. 161 ) is naked but that of

the Thistle, of the Dandelion, the Cichory (Fig.

and the like, is surrounded by empty bracts , which form

an involucre. Two particular forms of the spike and the

head have rece ived particular names, namely, the .S
'

padia
r

and the Uatlcin.

209 . A Spadix is nothing but a fleshy Spike or head , with smal l

and often imperfect flowers, as in the Calla, the Indian Turnip

(Fig. Sweet F lag, & c. It is commonly covered by a [E mi lia]

enveloping leaf, called a spathe.

FIG . 160 . Spike of the common Plantain or Ribwon.

FIG . 161. Head of the Button-bush
FIG . 162. Spadix and spathe of the Indian Turnip; the latter cut through below .
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210. A Calklll 01' Ament is the name given to the scaly sort of spike ?

of the B irch and Alder, theWi llow and Poplar, and one sort of

flower-clusters of the Oak , Hickory, and the like ;— ou which ao

count these are called
.

Amentaceous trees.

211 . Sometimes these forms of flower-clusters become compound.

For example , the stalks which, in the Simple umbe l such as has

been described (Fig. are the pedice ls of s ingle flowers, may
themselves branch in the same way at the top, and so each become

the support of a smaller umbe l ; as is the case in the Parsnip
, Cara

way, and almost the whole of the great family of what are called

Umbelliferous ( i . e . umbel-bearing) plants. Here the whole is

termed a compound umbel ; and the smaller orpartial umbels take

the name in English of umbedets. The general involucre, at the

base of the main umbe l
,
keeps that name ; while that at the base

of each umbellet is termed apartial involucre or an involucel.

212. SO a corymb (Fig. 158 ) with its separate
.

stalks branching

again, and bearing smaller clusters of the same

sort, is a compound corymb; ofwhich the Moun

tain Ash is a good example . A raceme where
,

what would be the pedicels of s ingle flowers
become stalks

, along which flowers are disposed

on the ir own pedice ls, forms a compound raceme,

as in the Goat’s-beard and the False Spikenard .

B ut when what would have been a raceme or a

corymb branches irregularly into an open and

more or less compound flower-cluster, we have

what is called

213. A Panicle (Fig. as in the Oat and

inmost common Grasses. Such a raceme as that

Of the diagram
,
Fig. 156

,
would be changed into

a panicle l ike Fig. 163
,
by the production of a

flower from the axil of each of the bractlets b’.

214. A Thymus is a compact panicle of a pyram

idal or oblong shape ; such as a bunch of grapes,
or the cluster of the L i lac or Horsechestnut.

Determinate Inflorescence is that in .wh ich the flowers are from

ter
'

minal buds. The Simplest case is where a stem bears a sol i

tary, terminal flower, as in Fig. This stops the growth of

FIG .

'

163. A Panicle
S F—5
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the stem ; for its terminal bud, be ing changed into a blossom , can

no more lengthen in the manner of a leaf-bud. Any further growth

c b c a c b c

must be from axillary buds deve loping into branches. If such

branches are leafy shoots, at length terminated by single blossoms,

the inflorescence still consists of sol i tary flowers at the summit of the

stem and branches. B ut if the flowering branches bear only bracts
in place of ordinary leaves, the resul t is the kind of flowern cluster

called

216. A Cyme. This is commonly a flat-topped or con

vex flower-cluster, like a corymb, only the blossoms are

from terminal buds. Fig. 164 illustrates the simplest

cyme in a plant with Opposite leaves, namely, with three

flowers . The middle flower, a , terminates the stem ;

the two others, 6 b, terminate short branches, one from

the axil of each of the uppermost leaves ; and be ing

later than the middle one, the flowering proceeds from
the centre outwards, or is centrifugal just the Op

posite of the indeterminate mode, or that where all

the flower-buds are axillary. If flowering branches

appear from the axils be low ,
the lower ones are the

later, so that the order Of blossoming continues centrifi
tgal or descending (which is the same thing) , as in Fig. 166

,
mak

ing a sort of reversed raceme — a kind of cluster which is to the

true raceme just what the flat cyme is to the corymb.

217 .Wherever there are bracts or leaves
,
buds may be produced

from the ir axils and appear as flOwers. Fig. 165 represents the

case where the branches, b b, of Fig. 164, each with a pair of smal l

FIG. 163 4 . Diagram of an opposite-leaved plant, with a single terminal flowe r. 164

Same , with a cyme ofthree flowers a
, the first flower, ofthemain axis b 6

, those of branches
165 . Same ,With flowers of the third order, 0 c. 166. Same

,With flowers only of the second

order from all the axils the central or uppermost opening first, and so on downwards
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the flower-clusters are centrifugal , that is, are cymes or fascicles ;
but they are themse lves commonly disposed in Spikes or racemes,
which are centripetal, or deve lop in success ion from be low up

wards.

LE S SON XII.

THE FLOWER : ITS PARTS OR ORGANS .

223. HAVING considered , in the last Lesson, the arrangement oi

flowers on the stem . or the places from which they arise, we new

direct our attention to the flower itself.
224. Nature andUse oftheFlower. The object of the flower is the

production of seed . The flower consists of all those parts, or organs,
which are subserv ient to this end. Some of these parts are necos

sary to the production of seed. Others serve mere ly to protect or

support the more essential parts .

FIG . 167 . Cyme of theWild Hydrangea (with ne utral flowers in the border) .
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225. The Organs of the Flower are therefore of him kinds ; name ly,
first, the protecting organs , or leaves of the flower, also cal led the

floral envelopes,— and
, second, the essential organs . The latter are

situated within or a li ttle above the former, and are enclosed by them

in the bud.

226. TheFloral
'

Envelopos in a complete flower are double tha t is,
they consist of

‘

two whorls or circles of leaves, one above or;
Within the other. The outer set forms the Calyx ; th is more com

mouly consists of green or greenish leaves, but not always. The

inner set, usually of a de licate texture , and Of some other color than

green, and in most cases forming the most showy part of the blos

som,
is the Corolla .

227. The floral enve lopes
,
taken toge ther, are sometimes called the

P erianth. This name is not much used, however, except in cases

where they form only one set, at least in appearance , as in the L ily,
or where , for some other reason, the limits be tween the ca lyx and

the corolla are not easi ly made out.

228 . Each leaf or separate piece of the corolla is called a P etal ;

each leaf of the calyx is ca lled a Sepal. The sepals and the pe ta ls

or
,
in other words, the leaves of the blossom serve to protect,

support, or nourish the parts within. They do not themse lves make

a perfect flower.

229 . Some plants, however, naturally produce , bes ides the ir pe r

fect flowers , others which consist only of calyx and corolla (one or

both) , that is, Of leaves. These , destitute as they are of the essential

organs, and incapable of producing seed , are cal led neutral flowers.
We have an example in the flowers

,
round the margin of the cyme of

the Hydrangea (Fig. and of the Cranberry-Tree , or Snowball,
in the ir wild state . B y long cultivation in gardens the whole cluster

has been changed into showy, but use less, neutral flowers, in these

and some other cases. What are called double flowers;such as full
Reses (Fig. B uttercups, and Came llias , are blossoms which,
under the gardener’

s care
,
have deve loped with all the ir essential

organs changed into petals. B ut such flowers are always in an

unnatural or monstrous condition
,
and are incapable of maturing

seed
,
for want of

230. TheEssential Organs. These are likewise of two kinds, placed

one above or within the other ; namely, first, the Stamens or fertil.

izing organs
, and, second, the P istils, which are to be fertilized and

bear the seeds.
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231 . Taking them in succession, therefore , beginning from below,
or at the outside , we have (Fig. 168 , first, the calyx or outer

circle of leaves, which are individually

termed sepals (a) ; secondly, the corolla;

or inner circle of de licate leaves, called

petals (b) ; then a set of stamens (c) ;
and in the centre one or more pistils (d).

The end of the flower-stalk , or the short

axis, upon which all these parts stand, is

ca lled the Torus orReceptacle.

232.We use here fur i llus
tration the flower or a Spe

cies Of Stonecrop (Sedum ter

natum) , —which is a com

mon plantWild in the M iddle
S tates, and in gardens almost

e verywhere, because, al

though small, it exhibits all

the parts in a perfectly simple and separate state, and so answers for
a sort of pattern flower, be tter than any larger one that is common

c and wel l known.

233. AStamen consists of two parts ,
name ly, the Filamentor stalk (Fig. 170,

a ) , and the Anther (b) . The latter is

the only 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 pow

der or dust-l ike substance , usually of a yellow color. This powder

is the Pollen, or fertilizing matter
,
to produce which is the sole office

x

o o o o o

‘ Q-Q u

of the stainen.

234. APistil is distinguished into three parts ; namely, beginning
from below,

— the Ovary, the Style, and the Stigma . The Ovary is

the hollow case or young pod (Fig. 17 1 , a ) , containing rudimentary

seeds, called Ovules (d) . Fig. 172
,
representing a pistil l ike that 01

FIG . 168 . Flower of a Stonecrop Sednm ternatum.

FIG . 169 . Two parts of each k ind of the same flower, displayed and
‘
enlarged.

FIG . 170. A stamen : a , the filament ; b, the anther, discharging pollen.

FIG . 17 1. A pistil div ided lengthwis e , showmg the interior of the ovary , a
,
and ltt

ovules
,
d ; b, the style ; 0 , Stigma.

FIG . 172. A pistil , enlarged the ovary cut across to S how the ovules with in.

FIG . 173. Double Rose the essential organs all replaced by petals .
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LE S SON XIII.

THE PLAN OF THE FLOWER.

235 . THE FLOWER, like every other part of the plant
,
is formed

upon a plan, which is essentially the same in all blossoms ; and the

student should early get a clear idea of the plan of the flower. Then
the almost endless varieties which different blossoms present wil l be
at once understood whenever they occur

, and will be regarded with

a higher interest than their most beautiful forms and richest colors
are able to inspire .

236.We have already become familiar with the plan of the vegs
tation ; -with the stem , consisting of joint raised upon joint

, eac
h

bearing a leaf or a pair of leaves with the leaves arranged in sym

metrical order, every leaf governed by a simple ari thmetical law,

which fixes beforehand the precise place i t is to occupy on the stem ;
and we have lately learned ( in Lesson 11 ) how the position of each

blossom is determined beforehand by that of the leaves so that the
shape of every flower-cluster in a bouquet is given by the same sim

ple mathematical law which arranges the foliage . Let us now con

template the flower in a similar way. Having just learned what
parts it consists of, let us consider the plan upon which it is made,
and endeavor to trace this plan through some of the various forms

which blossoms exhibit to
.

our view.

237 . In order to give at the outse t a correct idea of the blossom ,

we took, in the last Lesson, for the purpose of explaining its parts, a

perfect, complete, regular, and symmetrical flower, and one nearly as

simple as such a flower could well be . Such a blossom the botanist

regards as

238 . A Typical Flower, that is, a pattern flower, because i t we l l ex~

emplifies the plan upon which all flowers are made, and serves as

what is called a type, or stan erisou.

239 . Another equally in a single re

spect, which will hereafter be mentioned) , and one readily to be oh

tained in the summer, is that of the Flax (Fig. The parts

differ in shape from those of the Stonecrop ; but the whole plan is

evidently just the same in both . Only, while the Stonecrop has ten

stamens, or in many flowers e ight stamens,—in all cases
'

just twice
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as many as there are petals,— the Flax has only five stamens
,
or

just as many as the pe tals . Such flowers as these are sa id to be

P erfect, because they are

provided with both kinds of

essential organs name ly,
stamens and pistils

Complete, because they have

all the sorts of organs which

any flower has, namely, both
calyx and corol la, as well as

stamens and pistils ;
Regular, because all the parts

of each s et are alike in shape and size ; and

Symmetrical, because they have an equal number of parts

sort, or in each set or circle of

organs. That is, there are five

sepals, five petals, five stamens,
or in the Stonecrop ten stamens

(name ly
,
two sets of five each ) ,

and five pisti ls.

240. On the other hand
,

many flowers do not present

this perfect symmetry and reg

ularity, or th is completeness of parts . Accord

ingly, we may have
241 . Imperfect, or Separated Flowers ; which are

those where the stamens and pistils are in separate

blossoms ; that is, one sort of flowers has stamens

and no pistils, and another has pisti ls and no sta

mens, or only imperfect ones. The blossom which

has stamens but no pistils is called a staminate or

sterile flower (Fig. and the corresponding

one with pistils but no stamens is called a pistil
late or fertile flower (Fig. The two sorts

may grow on distinct plants , from different roots
,

as they do in theWillow and Poplar, the Hemp, and the Moonseed

FIG . 174. Flowers of the common Flax : a perfect, complete , regular, and symmetrical

blossom,
all its parts in fives . 175 . Ilalt

'

of a Flax-flower divided lengthw ise , and enlarged.
FIG. 176. Staminate flower of Moonseed ( Menispermum Cauadense ) . 177 . Pistillate
flower of the same .
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(Fig. 17 6, 177) when the flowers are said to be dioecious (fromtwo

Greek words meaning in two households) . Or the two may occur

on
'

the same plant

or the same stem,

as in the Oak,Walnut, Nettle ,
and the Castor-oil

P lant (Fig.

when the flowers
are said to be mo

noecious ( that is, in one household) . A flower
may, however, be perfect, that is, have both

stamens and pistils, and yet be incomplete.

242. Incomplete Flowers are those in which

one or both sorts of the floral envelopes, or

leaves of the blossom ,
are wanting. Some

times only one sort is wanting, as in the

Castor-oil P lant (Fig. 178 ) and in the Anem

one (Fig. In this case the missing

sort is always supposed to be the inner, that is, the corolla ; and

accordingly Such flowers are said to be apetalous (meaning without

petals ) . Occasionally both the corolla and the calyx are wanting,
when the flower has no proper cover

ings or floral enve lope s at all. It is then

said to be naked, as in the L izard
’

s

tai l (Fig. and in theWillow .

243. Our two pattern flowers (Fig.

168 , 1 74) are regular and symmetrical

We commonly
expect this to be the

case in living things.

The corresponding

parts of plants, like the limbs or members of ani

mals, are generally al ike , and the whole arrange

ment is symmetrical . This symmetry pervades

the blossom,
especially. B ut the student may often fai l to perce ive

FIC
’
178 . Monmcioue flowers

,
i. e . one staminate ( s ) and one pistillate (p) flower, of

the Castor-oil Plant, growing on the same stem.

FIG . 179. Apetalous ( incomplete ) flower ofAnemone Pennsylvanica.

FIG . 180. A naked ( but perfect) flowe r of the L izard’
s-tail.
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the fifth, needed to complete the symme try, be ing left out. And

the M onkshood (Fig. 185, 18 6) has fiv e very diss imilar sepals,
and a corolla of only two, very small

,

curiously-shaped petals the three need~

ed to make up the symmetry be ing left

out. For a flower which is unsymmet"

rical but regular, we may take the com

mon Purslane, which has a calyx 0 .

only two sepals, but a corolla of five

petals, from seven to twe lve stamens,
and about six styles. The Mustard ,
and all flowers of that family, are un

symmetrical as to the stamens
, these

be ing six in number ( Fig. 188 , while

the leaves of the blossom ( sepals and

pe tals) are each only four

(Fig. Here the

stamens are irregularalso,
twoof them be ing shorter

than the other four.

246. Numerical Plan of
theFlower. A lthough not

easy to make out in all

cases, yet generally it is

plain to see that each

blossom is based upon a particular number, which

runs through all Or most of its parts. And a prin

cipal thing which a botanist notices when examin

ing a flower is its numerical plan.
. It is upon this

that the symmetry of the blossom depends. Our two

pattern flowers, the S tonecrop (Fig. 168 ) and the

F lax (Fig. are based upon the number five
,

which is exhibi ted in all their parts . Some flowers of this same

Stonecrop have their parts in fours, and then tha t number runs

throughout ; namely, there are four sepals, four petals, e ight stamens

( two se ts) , and four pisti ls. The M ustard (Fig. 18 7, Radish,

FIG. 185. Flowerof a Monkshood. 186. Its parts displayed the five larger preces are th
‘

sepals ; the two small ones under the hood are petals the stamens and pistils are in tl
‘

FIG. 187 . Flower of Mustard . 188 . Its stamens and pistil separate and calmed .
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& c. , also have the ir flowers constructed on the plan of four as to the

calyx and corolla, but this number is interfered with in the stamens,

e ither by the leaving out of two sta

mens (which would complete two sets) ,
or in some other way. Next to five ,

the most common number in flowers
is three . On th is number the flowers
of L ily, Crocus, Iris, Spiderwort, and

Tril lium (Fig. 18 9) are constructed .

In the L i ly and Crocus the leaves of

the flower at first view appear to be

Six in one set ;
’

but the bud or just

opening blossom plainly shows these to consist of an outer and an

inner circle , each of three parts, namely, of calyx and corolla, both of

the same bright color and de l icate texture . In the Spiderwort and

Tril lium (Fig. 18 9) the three outer

leaves
,
or sepals, are green, and dif

ferent in texture from the three inner,
or the petals ; the stamens are

'

six

( namely, two sets of three each) , and

the pisti ls three, though partly grown

together into one mass.

247 . AltemationOf Parts. The symmetry of the flower is l ikewise
‘

shown in the arrangement or re lative position of successive parts.
The rule is, that the parts of successive circles alternate with one

another.

’

That is, the petals stand over the intervals between the

sepals ; the stamens
,
when of the same number,

stand over the intervals between the pe tals ; 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 pe tals ; and the pistils alter

nate with these . This is shown in Fig. 18 9
,

and in the diagram ,
or cross-section of the same in the bud Fig. 190.

And Fig. 191 is a similar diagram or ground-plan ( in the form of a

FIG. 189 . Flower of Tril lium erectum
,
or B irthroot

,
spread out a little , and viewed from

above .

FIG . 190. Diagram or ground-plan of the same
,
as it would appear in a cross-section of

the bud —the parts all in the same relative position
FIG. 191. Diagram,

or ground
-
plan, of the Flax-flower

,
Fig. 174.
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section made across the bud) of the Flax blossom , the example of a

pattern symmetrical flower taken at the beginning of this Lesson,
with its parts all in fives.

248 . Knowing in this way just the position which each organ

should occupy in the flower it is readily understood that flowers
often become unsymmetrical through the loss of some parts , which

be long to the plan, but are oblite rated
or left out in the execution. For exs

ample , in the Larkspur ( Fig. 18 3,

as there are five sepals, there

should be five petals l ikewise . We
find only four ; but the vacant place
where the fifth belongs is plainly rec

ognized at the lower side of the flower.

Also the Similar plan of the Monkshood (Fig. 18 6) equally calls for

five petals ; but three of them are entirely obl iterated , and the two

that remain are reduced to slender bodies, which look as unl ike or

dinary petals as can well be imagined. Yet the ir position
, answer

ing to the intervals between the upper sepals and the side ones,

reveals the ir true nature . All this may perhaps be more plainly

shown by correspond ing diagrams of the calyx and corolla of the

Larkspur and Monkshood (Fig. 192, in which the places of

the missing petals are indicated by faint dotted lines. The obl itera

tion of stamens is a stil l more common case . For example
, the

Snapdragon, Foxglove , Gerardia, and almost all flowers of the

large Figwort family they be long to
,
have the parts of the calyx

and corol la five each , but only four stamens (Fig. the place

on the upper side of the flower where the fifth stamen be longs is

vacant. That there is in such cases a real obliteration of the miss

ing part is shown by the

249. AbortivoOrgans, or vestiges which are sometimes met with ;
-bodies which stand in the place of an organ, and represent it,

although wholly incapable of fulfilling its office . Thus, in the Fig

wort Fami ly, the fifth stamen
,
which is altogethermissing in Gerardia

(F ig. 194) and most others , appears in the F igwort as a l ittle scale ,
and in Pentstemon (Fig. 195) and Turtlehead as a sort of filament

without any anther —a thing of no use whatever to the plant, but

FIG. 192 . Diagram of the calyx and corolla of a Larkspur. 193. S imilar diagram 01

Monkshood . The dot‘ “ l “ use show where the pe tals are wanting one in the former, three

in the latter.
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LE SS ON XIV .

MORPHOLOGY OF THE FLOWER .

251 . IN all the plant till we came to the blossom we found noth ing
but root, stem,

and leaves (23, However various or strange

the ir shapes, and whatever the ir use
, everything belongs to one Of

these three organs, and everyth ing above ground (excepting the rare

case of aerial roots ) is e ither stem or leaf. We discern the stem

equally in the stalk of an herb, the trunk and branches of a tree , the

trai ling or twining V ine
, the straw OfWheat or other Grasses, the

columnar trunk Of Palms ( Fig. in the flattened joints Of the
1

E
’
rickly

-Pear Cactus, and the rounded body of the M e lon Cactus

Fig. Also in the slender runners Of the Strawberry, the

tendrils of the Grape-vine and V irginia Creeper, the creeping

subte rranean shoots of the M int and Couchgrass, the tubers of the

Potato and Artichoke , the sol id bulb of the Crocus, and the
,

solid

part or base of scaly bulbs as is fully shown in L esson 6. And in

Lesson 7 and elsewhere we have learned to recognize the leaf alike
in the thick seed-leaves of the Almond

,
B ean, Horsechestnut, and the

like (Fig. 9 in the scales of buds (Fig. and the thickened

FIG . 197 . A Cactus-flower, v iz. Of Mamillarla caaspitoss of the Upuer M issouri ,



L

'

E sson ARRANGEM ENT OF LEAVE S IN THE B UD .

scales of bulbs (Fig. 73—7 in the spines of the B arberry and the

tendrils of
,
the Pea, in the fleshy rosettes of the House leek , the

strange fly-trap Of D ionaea (Fig. and the curious pitcher of Sar'

racenia (Fig.

252. Now the student who understands these varied forms or

metamorphoses of the stem and leaf, and knows how to detect the

real nature Of any part Of the plant under any Of its disguises,
may readily trace the leaf into the blossom also, and perce ive that,
as to the ir morphology,
253. Flowers are altered Branches, and the ir parts , therefore , alte red

leaves. That is, certain buds, which might have grown and length »

ened into a leafy branch , do, under other circumstances and to ao

complish other purposes, deve lop into blossoms. In these the axis

remains short, nearly as it is 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 de licate, and form the corol la, while the rest, the sta

mens and pisti ls, appear under forms very different from those of

ordinary leaves, and are concerned in the production of seed. This

is the way the scientific botanist views a flower ; and this view gives
to B otany an interest which one who mere ly notices the shape and

counts the parts of blossoms, without understanding the ir plan, has
no conception of.

254. That flowers answer to branches may be shown first from

the ir position. As explained in the Lesson on Inflorescence, flowers
arise from the same places as branches, and from no other ; flower

buds, like leaf-buds, appear e ither on the summit of a stem
,
that is,

as a terminal bud, or in the axil Of a leaf, as an axillary bud

And at an early stage it is Often impossible to forete ll whether the

bud is to give rise to a blossom or to a branch.

255 . That the sepals and petals are Of the nature Of leaves is

evident from the ir appearance ; persons who are not botanists com

mouly call them the leaves of the flower. The calyx is most gen

erally green in color, and fol iaceous ( leaf-like) in texture. And

though the corolla is rare ly green, yet ne ither 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
its e lf. And sometimes (as in many Cactuses, and in Carolina Al l
spice) there is such a regular gradation from the last leaves of the

9
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plant (bracts or bractlets ) into the leaves of the calyx, that it is im

poss ible to say where the one ends and the other begins. And if

sepals are leaves, so also are pe tals ; for there is no clearly fixed

limit be tween them . Not only in the Carol ina Allspice and Cactus

(Fig. but in theWater-L i ly (Fig. 198 ) and a variety of

flowers with more than one row of petals, there is such a complete

transition between calyx and corolla that no one can sure ly
,
tell how

many Of the leaves be long to the one and how many to the other.

256. It is very true that the calyx or the corolla Often takes the

form of a cupor tube, instead of be ing in separate pieces, as in Fig.

194—196. It is then composed Of two or more leaves grown

toge ther. This is no Objection to the petals be ing leaves ; for the

same thing takes place with the ordinary leaves of many plants
, as,

for instance , in the upper ones Of Honeysuckles (Fig.

257 . That stamens are of the same general nature as pe tals, and

therefore a modification of leaves
,
is shown by the gradual transitions

that occur be tween the one and the other in .many blossoms ; es

pecially in cultivated flowers
, such as Roses and Camellias, when

they begin to double
,
that is

,
to change the ir stamens into pe tals .

SomeWi ld and natural flowers show the same interesting transitions.

The Carolina. Allspice and theWhiteWater-L i ly exhibi t comple te

gradations not only between sepals and pe tals , but between petals

and stamens. The sepals Of theWater-L i ly are green outside, but

white and petal-like on the inside ; the pe tals, in many rows, grad

ually grow narrower towards the centre Of the flower ; some Of these
are tipped with a trace of a yellow anther, but still are pe tals ; the

next are more contrac ted and stamen-like, but with a flat petal-l ike

filament ; and a further narrowing Of this completes the genuine sta~

men. A series of these stages is shown in Fig. 198 .

258 . P isti ls and stamens now and then change into each other in

someWi llows ; pistils Often turn into petals in cultivated flowers ;
and in the Double Cherry they occas ionally change directly into

smal l green leaves. Sometimes a whole blossom changes into a

cluster Of green leaves
,
as in the “ green roses which are occa

sionally noticed in gardens, and sometimes i t degenerates into a

leafy branch . SO the botanist regards pisti ls also as answering to

leaves . And his idea of a pisti l is, that i t consists of a leaf with its

margins curved inwards till they meet and un ite to form a closed

cavity
, the ovary, while the tip is prolonged to form the style and

bear the stigma ; as will be il lustrated in the Le sson upon the Pistil.
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takes place in two ways : e ither parts of the same kind,
of different kinds, may be united . The first we may call

simply the union
, the second the consoli

dation, of parts .

262. UnionorCohesion with one another

of parts of the same sort. We very com=

mouly find that the ca lyx or the corolla

is a cup or tube, instead of a set of leaves

Take , for example, the flower Of the Strao

monium or Thorn-Apple , where both the

calyx and the corolla are SO (Fig.

l ikewise the common Morning-G lory, and
the figures 201 to 203 , where the leaves
Of the corolla are united into one piece ,
but those of the calyx are separate . Now

there are numerous cases Of real leaves

growing together much in the same
way,

-those of the common Thorough

wort, and the upper pairs inWoodbines
orHoneysuckles, for example (Fig. 132)
SO that we might expect i t to occur in

the leaves of the blossom also. And that this is the right view to

take of i t plainly appears from the transi tions everywhere met with

in different plants , between a calyx or a corolla Of separate pieces

and one forming a perfect tube or cup. Figures 200 to 203 Show

one complete set of such gradations in the corolla, and Fig. 204 to

206 another, in short and Open corollas . How many leaves or petals

each corolla is formed of may be seen by the number of points or

tips, or of the notches (called sinuses) which answer to the inter

vals be tween tLem.

263.When the parts are united in this way, whether much or

n
’

ttle, the corolla is said to be monopetalous, and the calyx mono

sepalous . These terms mean
“
of one petal ,

”
or

“
of one sepal " ;

that is, of one piece . Wherefore , taking the corolla or the calyx

as a whole , we say that it is parted when the parts are separate

almost to the base , as in Fig. 204 ; cleft or lubed when the notches

do not extend be low the middle or thereabouts, as in Fig. 205 ;

FIG. 199 .
Flower of the common Stramonium ; both the calyx and the corolla. with then

parts united into a. tube .
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toothed or demote, when only the tips are separate as short points

entire, when the border is even, without points or notches, as in the

common Morning-Glory, and very nearly so in Fig. 203 ; and so

on -the terms be ing just the same as those applied to leaves and

all other flat bodies, and illustrated in L essons 8 and 9 .

264. There is a set of terms applied particularly to calyxes,
corollas, or other such bodies Of one piece , to express their general

shape , which we see is very various. The following are some of

the principal

Wheel-shaped, or rotate when spreading out at once, without a

tube or with a very short one, something in the shape of a whee l

or Of its diverging Spokes, as in the corolla of the Potato and B itter

sweet (Fig. 204
,

Solver-shaped, or salverform when a flat-Spreading border is

raised on a narrow tube , from which it diverges at right angles,

l ike the sal ver represented in old pictures, with a Slender handle
beneath . The corolla of the Phlox (Fig. 208 ) and Of the Cypress

V ine (Fig. 202) are of th is sort.

FIG. 200. Corolla of Soapwort ( the same in Pinks , of 5 separate , long-clawed petals,
FIG . Flower of Gilia or Ipomops is coronopifolia ; the parts answering to the clawn

of the petals of the last figure here all united into a tube .

FIG . 202. Flower of the Cypress-Vine the petals a little farther united into a five-lobed
spreading border.

FIG. 903. Flower of the small Scarlet Morning-Glory, the five petals it is composed o.

perfectly united into a trumpet-shaped tube ,with the spreading border nearly even (or entire ) .
FIG . 204. Wheel-shaped and five-parted corolla Of B itterswee t ( SolariumDulcamara) .
FIG . 205. Whe el-shaped and five-cleft corolla of the common Potato.

FIG. 206. Almost entire and very Open bell-shaped corolla of 3 Ground Cherry (Physalie)
9 &
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B ell-shaped, or campanulate where a short and broad tube
widens U pward, in the Shape of a bell, as in Fig. 207 .

Funnel-shaped, or funnebform ; gradually spread ing at the sum:

mit of a tube which is narrow be low,
in the shape Of a funne l or

tunne l, as in the corolla of the common Morning-G lory, and Of the

Stramonium (Fig.

Tubular when prolonged into a tube, without much spreading at

the border
,
as in the corolla of the TrumpetHoneysuckle , the calyx

of S tramonium (Fig. & c.

265 . In most of these cases we may distinguish two parts ; namely,
the tube, or the portion all in one piece and with its sides upright or

nearly so and the border or limb, the spreading portion or summit.

The l imb may be entire , as in Fig. 203
,
but it is more commonly

lobed
,
that is

,
partly divided , as in Fig. 202, or parted down nearly

to the topof the tube , as in Fig. 208 , & c.

266. So, l ikewise , a separate petal is sometimes distinguishable

into two parts ; name ly, into a narrowed base or stalk-like part (as

in Fig. 200
,
where th is part is peculiarly long) , called the claw, and

a Spreading and enlarged summit,
'

0 1
‘ body Of the petal, called the

267.When parts of the same set are not united (as in the Flax,
Cherry, & c. , Fig. 212 we call them distinct. Thus the sepals

or the petals are distinct when not at all united with each other
.
As

a calyx with sepals united into one body is called monosepalous (263

that is, one-sepalled) , or sometimes monopbydous, that is, one
-leaved

so, on the other hand , when the sepals are distinct, it is said to be

FIG . 907 .
Flower of the Harebell , with a campahulate or be ll-shaped corolla. 208 . Ofa.

Phlox, with salver-shaped corolla. 209 . Of Dead-Nettle ( Lamium) , with labiate ringent (or

gaping) corolla. 210. Of Snapdragon, with labiate persona“ corolla. 211. Of Toad-Flax,
with a similar corolla Spurred at the base.
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270. Fig. 213 is a flower of a Cherry, cut through lengthwise in
the same way. Here the petals and the stamens grow out Of, that

is, are inserted on, the calyx ; in other words they cohere or are

consolidated wi th the base of the calyx up to a certain height. In

such cases they are said to be perigynous (from two Greek words,
meaning around the pisti l) . The consolidation in the Cherry is con
fined to the calyx, corolla, and stamens : the calyx is sti ll free from
the pistil. One step more we have in

271. Fig. 214, which is a similar section of a flower of a Purslane.

Here the lower part of the

calyx (carrying with it of

course the petals and stamens)
is coherent with the surface of

the whole lower half of the

ovary .

I

Therefore the calyx,
seeming to rise from the mid

dle of the ovary, is said to be

half superior, instead of being

inferior, as i t is when entire ly free . It is better to say, however,
calyx half-adherent to the ovary. E very gradation occurs between

such a case and that of a calyx

altogether free or inferior, as

we see in different Purslanes

and Saxifrages. The consol

idation goes farther,
272. In the Apple , Quince,
Hawthorn (Fig.

Here the tube of the calyx
is consol idated with the whole

surface of the ovary ; and its

l imb , or free part, therefore appears to spring from its top, instead of

underneath it
, as i t natural ly should. So the calyx is said to be

superior, or (more properly) adherent to, or coherent with , the ovary.

In most cases (and very strikingly in the E vening Primrose) , the
tube of the calyx is continued on more or less beyond the ovary,
and has the petals and stamens consol idated with it for some dis

tance ; these last, therefore , be ing borne on the calyx, are said to

be pm
’

gynous, as before

FIG . 215. Flowerof aHawthorn, divided lengthwise .

FIG . 5216. Flower of the Cranberry. divided lengthwise.
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273 . B ut if the tube of the calyx ends immediately at the summit

of the ovary, and its lobes as we ll as the corolla and stamens are as

it were inserted directly on the ovary, they are said to be epigynous

(meaning on the pistil) , as in Corne l, the Huckleberry, and the Cran
berry ( Fig.

274. Irregularityof Parts in the calyx and corolla has already been

noticed (244) as sometimes obstructing one’

s view of the real plan of

a flower. There is infinite variety in this respect ; but what has

already been said will enable the student to unde rstand these irreg

ularities when they occur. We have only room to mention one or

two cases which have given rise to

particularnames. A very common

k ind
,
among polypetalous (267 )

flowers, is
275 . The P apilionaceous flower

of the Pea, B ean, and nearly all

that family. In th is we have an

irregular corolla of a peculiar shape , which L innaeus likened to a

butterfly (whence the term, papilio be ing the Latin name for a but

terfly) but the resemblance is

not very obvious. The five pet

als of a papilionaceous corol la

(Fig. 217 ) have received different

names taken from wide ly different

objects. The upper and larger

pe tal (Fig. 218 , s) , which is gen

erally wrapped round all the rest

in the bud, is cal led the standard

or banner. The two side pe tals

(w) are cal led the wings. And

the two anterior ones (It) , the

blades of wh ich commonly stick

together a l ittle , and which en

close the stamens and pistil in the flower, from their forming a

body shaped somewhat like the keel, or rather the prow
,
of an

ancient boat, are together named the heel.

276. The Labiate or bilabiate ( that is, two-Zipped) flower is a very

common form of the monope talous corolla, as in the Snapdragon

FIG. 217 . Front View of the papilionaceous corolla of the Locust-tree . 218 . The parts 0.

the same , displayed
S t —o
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(Fig. Toad-F lax (Fig. D ead-Nettle (Fig. Catnip,
Horsemint, & c. ; and in the Sage , the Catalpa, & c.

,
the calyx also is

two-l ipped. This is owing to unequal union of the different parts of
the same sort, as we l l as to diversity of shape . In the corolla two

of the petals grow together higher than the rest, sometimes to the

very top, and form the upper lip,
and the three remaining ones join

on the other side of the flower to form the lower lip, which therefom
is more or less three-lobed , while the upper l ip is at most only two

lobed . And if the calyx is also two-lipped, as in the Sage, since

the parts of the calyx always alternate with those Of the corolla
— then the upper lip has three lobes or teeth , name ly

,
is com

posed of three sepals uni ted , while the lower has only two which is

the reverse of the arrangement in the corolla. SO that all these

flowers are really constructed on the plan of five , and not on that of

two
, as one would at first be apt to suppose . In Gerardia, & c. (Fig.

194
, the number five is evident in the calyx and corolla, but is

more or less obscured in the stamens In Catalpa this num

ber is masked in the calyx by irregular union, and in the stamens by

abortion. A different kind of irregular flower is seen in
277 . The Ligulate or strap

slzaped corolla of most com

pound flamers. What was

called the compound flower
of a Dande lion, Succory (Fig.

Thistle, Sunflower
, As

ter,Whiteweed, &c.
, consists

of many distinct blossoms,
closely crowded together into

a head
,
and surrounded by an involucre People who are not

botanists commonly take the whole for one flower, the involucre for.
a calyx, and corol las of the outer or of all the flowers as petals.

And this is a very natural mistake when the flowers around the

edge have flat and Open or strap-shaped corollas, while the rest

are regular and tubular, but small , as in theWhiteweed , Sunflower,
& c. Fig. 219 represents such a case in a Coreopsis, with the

head , or so—called compound flower, cut through ; and in Fig. 220

we see one of the perfect flowers of the centre or disk, with a reg

ular tubular corolla (a) , and with the slender bract (b) from whose

FIG. 219. Head of flowers ( the ao-called “
compound flower”) of Coreopsis , d ivided

lengthwise .
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one Side, and Spread Out flat. To prove that this is the cas e, we have

only to compare such a corol la ( that of Coreopsis, Fig . 220
, c, or

one from the Succory, for instance ) with that of the Cardinal-flower,
or of any other Lobe lia, which is equally spli t down along one side ;
and this again with the less irregular corolla of theWoodbine, par

Split down on one side .

LE S S ON XV I.

E STIVATION , OR THE ARRANGEMENT OF THE CALYX
ROLLA IN THE B UD .

279 . E STWATION or P rcefloratz
'

on relates to the way in which

the leaves of the flower, or the lobes Of the calyx or corolla, are

placed with respect to each other in the bud. This is of some

importance in distinguishing different families or tribes
,
of plants ,

being generally very uniform in each . The aestivation is best seen

FIG . 29 1. Compound flowers, i. e. heads of flowers, of Succory.
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by mak ing a horizontal sl ice of the flower-bud when just ready to

Open and i t may be expre ssed in diagrams, as in F ig. 223
, 224.

280. The pieces of the calyx or the corolla e ither overlap each

other in the bud, or they do not. When they do not
,
the aestivation

is commonly

Valvate, as i t is ca lled when the pieces mee t each other by the ir

abrupt edges without any infolding or overlapping ; as the calyx o
f

the L inden or B asswood (Fig. 223) and the Mal low, and the corolla

Of the Grape, V irginia Creepe r, & c. Or i t may be

Induplicate , which is valvate with the margins Of each piece pro

j ecting inwards, or involute ( l ike the leaf in F ig. as in the

calyx of V irgin’

s-B ower and the corolla of the Potato
,
or e lse

Reduplicate, l ike the las t, but the margins projecting outwards

instead of inwards ; these last be ing mere vari

ations of the valvate form.

28 1 .When the pieces overlap in the bud, i t
is in one of two ways : e ither every piece has

one edge in and one edge out ; or some pieces

are wholly outs ide and others wholly inside .

In the first case the aestivation is

Convolute or twisted, as in the corolla of Geranium (most com

mouly, Fig. Flax (Fig. and of the M allow Family.

Here one edge of every pe tal covers the next

before i t
,
while its other edge is covered by

the next behind it. In the second case i t is

Imbricated or imbricate
,
or breaking j oints,

l ike shingles on a roof
,
as in the calyx of Ge

ranium (Fig. 224) and of F lax ( Fig.

and the corolla of the L inden (Fig. In

these cases the parts are five in number ; and the regular way then

is (as in the calyx of the figures above c ited) to have two pieces enc

tire ly external ( 1 and one (3) with one edge covered by the first,

while the other edge covers that of the adjacent one on the other

s ide , and two ( 4 and 5 ) wholly within, the ir margins at least be ing

covered by the rest. That is, they just represent a circle of five

leaves spirally arranged on the five-ranked or 5 plan ( 18 7 , 18 8 ,
and Fig. 143 only with the stem shortened so as to bring

the parts close together. The spiral arrangement of the parts of

FIG. 22 3. Section ac ross the flower-bud of L in
'

den.

FIG. 224. Section across the dower—bud ot Geranium the sepals numbered in the ir: order
10
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the blossom is the same as that of the fol iage
, an additional evi

dence that the flower is a sort of branch . The petals of the L inden,
with only one outs ide and one inside, as shown in Fig. 223

, exhibit

a gradation be tween the imbricated and the convolute modes . When
the parts are four in number, generally two opposite ones overlap the

other two by both edges. When three in number, then one is outer

mos t, the next has one edge out and the other covered
,
and the third

is wi thin, be ing covered by the other two ; as in Fig. 190. This is

just the three-ranked ( 1
1

5) spiral arrangement of leaves ( 18 6, and

Fig.

282. In the Mignonette, and some other flowers , the aestivation is

open that is, the calyx and corol la are not closed at all over the

other parts of the flower
,
even in the young bud.

283.When the calyx or the corolla is tubular, the shape Of the

tube in the bud has sometimes to be considered , as we ll as the way
the lobes are arranged . For example, i t may be

P laited or plicate, that is, folded lengthwise ; and the plaits may
e ither be turned outwards, forming projecting ridges, as in the

corolla of Campanula ; or turned inwards , as in the corolla Of the

Gentian, 85 0. When the plaits are wrapped round all in one direc

tion
,
SO as to cover one another in a convolute manner, the aestivation

is said to be

Supervolute, as in the corolla of Stramonium (Fig. 225 ) and the

Morning-G lory ; and in the Morning-G lory it is twisted besides.

FIG . 3 5 . Upper part of the corolla of s S tramonium (Datum mete loides) , in the

Undemeath is a cross-section of the same .
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Triadelplzous , in three sets or parcels, as in the common S t. Johns
wort ; or

Polyadelphous, when in more numerous sets , as in the Loblolly

B ay, where they are in five clusters. On

the other hand, stamens are said to be

Syngenesious, when united by their an

thers (Fig. 229
, as they are in Lobel ia

,

in the V iolet ( sl ightly) , and in what are

called compoundflowers, such as the Thistle,
Sunflower, Coreopsis (Fig. and Such

cory ( Fig . In Lobel ia, and in the

Squash and Pumpkin
, the stamens are

united both by their anthers and the ir filaments.

28 7 . TheirNumber in the flower is some times expressed by terms

compounded Of the Greek numerals and the word used to signify

stamen ; as , monandrous, for a flower having

only one stamen ; diandrous, one with two

stamens ; triandrous, with three stamens ; te

trandrous, with four stamens ; pentandrous,
with five stamens ; and so on, up to polyan

draus (meaning with many stamens) , when

there are twenty or a larger numbe r
, as in a

Cactus (Fig. All such terms may be

found in the Glossary at the end of the book .

28 8 . Two terms are used to express particular numbers with un..

equal length . Namely, the stamens are didynamous when only four

in number, two longer than the other two, as in the M int, Catnip,
Gerardia (Fig. Trumpet-Creeper, & c. ; and tetradynamous,

when they are six , with four of them regularly longer than the

other two, as in M ustard (Fig. and all that family .

289 . Their Parts. AS already shown a stamen consists of

two parts, the Filament and the Ant/zer (Fig.

290. The Filament is a kind of stalk to the anther : it is to the

anther nearly what the petiole is to the blade of a leaf. Therefore

it is not an e ssential part . As a leaf may be without a stalk , so

the anther may be sessile, or without a filament. When present,

FIG . 227 . Diadelphous stamens of the Pea
,
& c. 228 . Monadelphous stamens oi

'

the

Lupine .

FIG . 229 . Syngenesious stamens of Coreopsis (Fig. 220
,
a) , & c. 5230. Same

,
with the

tube of an thers snht down on one side and spread open.



L E S SON THEIR STRUCTURE AND PARTS . 1 13

the filament may be of any shape ; but i t is commonly thread-like,
as in Fig. 231 , 234, & c.

291 . The Aether is the essential part of the stamen.

It is a sort of case , filled with a fine powder, ca lled

Pollen
, which serves to fertilize the pistil , so that i t

may perfect seeds. The anthe r may be considered,
first, as to

292. Its Attachment to the filament. Of this there are

three ways ; name ly, the anther is

Innate (as in Fig. when it is attached by its base to the

very apex of the filament, turning ne ither inwards nor outwards ; or

Adnate (as in Fig. when at

tached by one face , usually for its

whole length , to the side of the fila

ment ; and

Versatile (as in F ig. when fixed

by its middle only to the very point Of

the fi lament
,
SO as to swing loose ly, as

we see i t in the L ily, in Grasses, & c.

293. In both the last-named cases,

234 the anther e ither looks inwards or out

wards. When it is turned inwards, or is fixed to that Side Of the

fi lament which looks towards the pisti l or centre of the flower, the
anther is incumbent or introrse, as in M agnol ia and theWater-L i ly.

When turned outwards
,
or fixed to the outer side Of the filament, i t is

extrorse, as in the Tulip-tree .

294. Its Structure, & c.

.

There are few cases in which the stamen

bears any resemblance to a leaf. Neverthe less, the botanist
’

s idea of

a stamen is, that i t answers to a leaf developed in a pecul iar 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 lobes or cells, one answer'

ing to the left, the other to the right, Side of the blade . The two lobes

are Often connected by a prolongation of the filament, which answers
to the midrib of a leaf this is called the connective. It is very con

spicuous in r 1g. 232
,
where the connective is SO broad that it separates

the two cel ls of the anther to some distance from each other.

FIG . 231. A stamen a
, fi lament b

,
anther d ischarging pollen.

FIG . 232. Stamen of l sopyrum, with innate anther. 2 33. OfTulip-tree ,with adnate ( and

extrorse ) anther. 234 Of Evening Primrose ,With versati le anther.

10 “
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295. To discharge the pollen, the anther Opens (or is del u
'

scent)
at maturity, commonly by a l ine along the whole
length of each ce ll, and which answers to the

margin of the leaf (as in Fig. but when
the anthers are extrorse , this l ine is often on the

outer face, and when introrse
, on the inner face

of each ce l l . Sometimes the anther Opens only

by a chink , hole, or pore at the top, as in the

Azalea, Pyrola or FalseWintergreen (Fig.

&c. and sometimes a part of the face separates as a sort of trap-door

(or valve) , hinged at the top, and opening to allow the escape of the

pollen, as in the Sassafras, Spice-bush , and B arberry (Fig.

M ost anthers are really four-cel led when young ;
a slender partition running lengthwise through

each cell and dividing it into two compartments ,
one answering to the upper, and the other to the

lower
,
layer of the green pulp of the leaf. Oc

casionally the anther becomes one-celled . This

takes place mostly by confluence, that is, the two
cells running toge ther into one , as they do

sl ightly in Pentstemon (Fig. 237 )

and thoroughly in the M allow Family ( Fig. B ut

sometimes i t occurs by the obli teration or disappear
ance of one half of the anther, as in the G lobe Ama
ranth of the gardens (Fig.

296. The way in which a stamen is supposed to be

constructed out of a leaf, or rather on the plan of a

leaf, is shown in Fig. 240
, an ideal figure , the lower

part representing a stamen with the top of its anther

cut away ; the upper, the corresponding upper part of

m a leaf— The use of the anther is to produce

297 . Pollen. This is the powder, or fine dust, commonly of a yel

low color, which fills the ce lls of the anther
,
and is discharged during

blossoming, after which the stamens general ly fall off or wither away.

FIG. 235 . Stamen of Pyrola the anther opening by holes at the top.

FIG . 236 . Stamen ofB arberry ; the anther opening by uplifted valves.
FIG. 237. S tamen ofPentstemon pube scens anther-cells sl ightly confluent.
FIG . 288 . S tamen ofMallow ; the two ce lls confluent into one , Opening round the margin .

FIG . 239 . Anther ofGlobe Amaranth, ofonly one cell ; the other cell wanting.

FIG . 240 Diagram of the lower part ofan anther, cut across above , and the upperpart 01
a leaf, to Show how the one answers to the other.
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LE S SON XV III.

MORPHOLOGY OF P ISTIL S .

300. THE P I STIL , when only one , occupies the centre of the

flower ; when there are two pistils, they stand facing each other in

the cenfre of the flower when several , they commonly form a ring

or circle ; and when very numerous, they are generally crowded in

rows or Spiral l ines on the surface of a more or less enlarged or

elongated receptacle .

301. The ir number in a blossom is sometimes expressed, in Sys

tematic B otany, by terms compounded of the Greek numerals and

the Greek word used to signify pisti l, in the following way. A flower
with one pisti l is said to be monogynous with two,digynous with

three , trim/nous with four, tetragynous with five , pentagynous , and

so on ; with many pistils , polygynous,— terms which are explained

in the G lossary, but which there is no need to commit to memory.

302. The Parts OI a PiSlll, as already explained are the

Wary, the Style, and the Stigma . The ovary is one essential part

.e contains the rudiments of seeds, called Ovules . The stigma at

the summit is also essential : i t rece ives the pollen, which fertil izes

the ovules in order that they may become seeds. B ut the style , the

tapering or slender column commonly borne on the summit of the

ovary, and bearing the stigma on its apex or its side , is no more neces

sary 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. The stigma is very various in shape and

appearance
,
be ing some times a l ittle knob (as in the Cherry, Fig.

sometimes a small point
, or smal l surface of bare , moist tissue

(as in Fig. 254 and sometimes a longitudinal crest or line

(as in Fig. 252
,
258 , 267, and also exhibiting many other

shapes.

303. The pistil exhibits an almost infini te variety
'

of forms, and

many complications. To understand these , i t is needful to begin

with the simple kinds, and to proceed gradually to the complex.

And, first of all, the student Should get a clear notion Of

304. The Plan or Ideal Structure of the Pistil, or, in other words , of

the way in which a Simple pisti l answers to a leaf. P istils are e ither



L E S SON S IMPL E PI STIL S . 17

simple or compouna . A simple pistil answe rs to a Single leaf. A

compound pistil answers to two or more leaves combined, just as a

monopetalous corolla ( 263) answers to two or more peta ls, or leaves

of the flower, united into one body. In theory, accordingly,
305 . The Simple Pislil, Ol

' Carpal (as i t is sometimes called) , consists

of the blade of a leaf, curved unti l the margins meet and unite , form

ing in this way a closed case or pod, which is the ovary. SO that

the upper face of the altered leaf answers to the inner surface of the

ovary, and the lower, to its Outer surface . And the ovules are borne

on what answers to the united edges of the leaf. The tapering sum

mit
, rolled together and prolonged , forms the style , when there is

any ; and the edges of the altered leaf turned outwards, e ither at

the tip or along the inner side of the style
,
form the stigma To

make this perfectly clear
,
compare a leaf folded together in this way

(as in Fig. 25 1) with a pistil Of a

Garden Paeony, or Larkspur, or with

that in Fig. 252 or, later in the

season, notice how these , as ripe pods,
split down along the l ine formed by
the united edges, and Open out again

into a sort of leaf, as in the M arsh

M arigold ( Fig. In the Double

flowering Cherry the pistil occas ion

ally is found changed back again into

a small green leaf, partly folded, much as in Fig. 25 1 .

306. Fig. 172 represents a simple pisti l on a larger scale , the

ovary cut through to show ho
'w the ovules (when numerous) are

attached to what answers to the two margins “

of the leaf. The

Stonecrop ( Fig. 1 68 ) has five such pistils in a circle , each with the

side where the ovules are attached turned to the centre of the flower.

307 The line or seam down the inner side , which answers to the

uni ted edges Of the leaf, and bears the ovules, is called the ventral or

inner Suture.

.

A corresponding line down the back of the ovary,
and which answers to the middle of the leaf, is named the dorsal or

outer Suture.

308 . The
‘

ventral suture inside, where it projects a little into the

FIG . 25 1. A leaf rolled up inwards , to Show how the pistil is suppos ed to be formed.

FIG. 252. Pistil of Isopyrum bitematum cut across , w ith the inner suture turned towards

the eye .

FIG . 253. Pod or ripe pistil of the Caltha, or Marsh~Marigold , after opening.
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cavity of the ovary , and bears the ovules, is cal led the
'

P lacenta.

Obviously a simple pisti l can have but one placenta ; but this is in

its nature double, one half answering to each margin of the leaf.

And if the ovules or seeds are at all numerous, they will be fodfid
to occupy two rows, one for each margin, as we see in Fig. 252

,
172,

in the Marsh-M arigold, in a P ea-pod, and the like .

309 . A simple pistil obviously can have but one cavity or cell

except from some condition out of the natural order of th ings. B ut

the converse does not hold true : all pistils of a single cell are not

simple . Many compound pistils are one-celled .

310 . A simple pistil necessarily has but one style . Its stigma,
however

,
may be double , l ike the placenta, and for the same reason

(305 ) and i t often exhibits two lines or crests, as in Fig. 252, or i t

may even be split into two lobes.

311 .

r

l‘he Compound consists two, three , or any greater

number ofpisti l-leaves,
or carpels in a

circle, uni ted into one

body, at least by the ir

ovaries. The Culti

vated Flax, for exam

ple (Fig. has a

compound pisti l com

posed of five simple

ones with the ir ovaries

united , while the five

styles are separate .

B ut in one of our

wi ld species of Flax, the styles are uni ted into one also, for about

half the ir length . So the Common St. John’

s wort of the fields has

a compound ovary
, of three united carpe ls, but the three styles are

separate (Fig. while some of our wild
,
shrubby species have the

styles also combined into one (Fig. although in the frui t they

often Spli t into three again. E ven the ovaries may Only partially

combine with each other
,
as we see in different species of Saxifrage,

some having the ir two pistils nearly separate , while in others they

FIG . 254. Pistil of a Saxifrage , of two simple carpels or pistil-leaves , united at the base
mly , cut across both above and be low .

FIG . 255 . Compound pistil of common St. John’
s-wort, cut across : styles separate .

FIG. 256 . The same of shrubby S t. John’
s-wort the three styles unite d into one
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318 .With a Free Central Placenta. is what m find in Purslane

(Fig. and in most Chickweeds (Fig. 258 , 259 ) and P inks.

The difi
'

erence be tween this and the foregoing case is only that the

del icate partitions have very early vanished ; and trace s of them

may Often be de tected . Or sometimes this is a variation

Of the mode

319.Will] Parietal Placenta, namely, with the ovules

and seeds borne on the sides or wall (parietes) of the

ovary. The pisti l of the Prickly Poppy, B loodroot,
V iolet

,
Frost-weed (Fig. Gooseberry, and of

many Hypericums, are of this sort. TO understand it

perfectly, we have only to imagine two, three , or any

number of carpel-leaves ( l ike that of Fig.

arranged in a circle, to unite by the ir

contiguous edges, and so form one ovary

or pod (as we have endeavored to show in Fig. 260 )
very much as in the Stramonium (Fig. 199) the

five petals unite by the ir edges to compose a mono

petalous corolla, and the five sepals to form a tubular

calyx. Here each carpe l is an Open leaf, or partly

Open, bearing ovules along its margins ; and each

placenta consists of the contiguous margins of two

pistil-leaves grown together.

320. All degrees occur between this and the sev

eral-ce lled ovary with the placenta in the axis . Com

pare , for i llustration, the common St. John’

s-worts, Fig. 255 and 256,

with Fig. 262, a cross-section of the ovary of a different species, in
which the three large placentae mee t in the axis

, but

scarcely unite , and with Fig. 263, a similar section of

the ri pe pod of the same plant, showing three parietal

placenta: borne on imperfect partitions projecting a

l ittle way into the general ce ll . Fig. 261 is the same

in plan, but with hardly any trace Of partitions ; that an

is, the united edges of the leaves only slightly project into the ce ll.

FIG. 258 . Pistil of a Sandwort
,
with the ovary divided lengthwise ; and 259, the same

divided transversely, to show the free central placenta
FIG . 260. Plan of a one—celled ovary of three carpe l

~ leaves , with parietal placenta ,
cut

across be low , where it is complete ; the uppe r part showing the topof the three leaves it is
composed of

,
approaching, but not united.

FIG . 261 Cross-section of the ovary of Frost—weed (Hel ianthemum) , with three parie tal
bearing ovules .
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321 . The ovary, especially when compound, is Often covered by

and united with the tube of the calyx, as has already been explainedWe describe this by saying e ither “
ovary adherent,

”
or

calyx adherent,
”
& c. Or we say ovary inferi or,

”when the tube

of the calyx is adherent throughout to

the surface of the ovary, so that its

lobes, and all the rest of the flower,
appear to be borne on its summit, as

in Fig. 215 and Fig. 216 ; or
“ half

inferior, as in the P urslane ( Fig .

where the calyx is adherent part way up or
“
superior, where the

calyx and the ovary are not combined, as in the Cherry (Fig. 213)
and the l ike , that is, where these parts are free. The term ovary
superior,

”therefore , means just the same as
“
calyx inferior and

ovary inferior,
”
the same as

“
calyx superior.

”

322. Open or Gymnospermous Pistil. This is what we have in the

whole P ine family, the most peculiar, and yet the simplest,
of all pistils. While the ordinary simple pisti l in the eye

of the botanist represents a leaf rolled together into a

closed pod those of the P ine, Larch (Fig.

Cedar, andArbor-V itae (Fig. 265 ,

266) are plainly 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 pisti l-leaves of the young

cone diverge , and the pollen, so abundantly

shed from the staminate blossoms, falls di

rectly upon the exposed ovules. Afterwards

the scales close over each other until the

seeds are ripe . Then they separate again,
that the seeds may be shed . As the ir ovules and seeds are not

enclosed in a pod, all such plants are said to be Gymnospermous,

that is, naked-seeded.

FIG . 262. Cross-section of the ovary of Hypericum graveolens . 283 . Simi lar section of

the ripe pod of the same .

FIG. 264. A pistil , that is , a scale of the cone , of a Larch
, at the time of flowering ,

Inside V iew,
showing its pair ofnaked ovules.

FIG. 265 . B ranchle t of the American Ame r-Vitae, cons iderably larger than in nature ,

terminated by its pistillate flowers , each consisting of a single scale ( an open pistil ) , together
forming a small cone .

FIG. 266. One of the scales or pistils of the last, removed and more enlarged . the 1: 13d

exposed toview , showing a pair of ovules on its base .

1 1
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323. 0vnles These are the bodies which are to become
seeds. They are e ither sessile

,
that is, stalkless, or else borne on a

stalk, called the Funiculus . They may be produced along the whole

length of the cell, or only at some part of it, generally e ither at the

topor the bottom . In the former case they are apt to be numerous ;
in the latter, they may be few or single (solitary, Fig. 267

As to the ir direction, ovules are said to be

Horizontal
,
when they are ne ither turned upwards nor down:

wards , as in Fig. 252
, 261 ;

Ascending, when rising obl iquely upwards, usually from the side

of the cell, not from its very base , as in the B uttercup (Fig.

and the Purslane (Fig.

Erect
,
when rising upright from

the bas e of the ce ll, as in the B uck

wheat (Fig. 268 )
P endulous

,
when hanging from

towards the top, as in the Flax

(Fig. and

&zspended, when hanging perpendicularly from the very sum

mit of the cell, as in the Anemone (Fig. Dogwood , & c. All

these terms equally apply to seeds.

324. An ovule consists of a pulpy mass of tissue , the Nucleus or

kernel
,
and usually of one or two coats. In the nucleus the embryo

is formed
,
and the coats become the skin or coverings of the seed.

There is a hole Orifice orForamen) through the coats , at the place

which answers to the apex Of the ovule . The part by which the

ovule is attached is its base the point of attachment, where the ri pe

seed breaks away and leaves a scar, is named the Hilum. The

place where the coats blend. and cohere with each other and with the

nucleus, is named the Olzalaza . We will point out these parts in
illustrating the four principal k inds of ovule. These are not difficult

to understand , although ovules are usually so smal l that a good mag
nifying

-glass is needed for the ir examination. Moreover, their names,
all taken from the Greek , are unfortunate ly rather formidable .

325 . The simplest sort, although the least common, is what is

called the

Orthotropous , or straight ovule . The B uckwheat affords a. good

FIG . 267 . Section of the ovary of a B uttercup, lengthwise , showing its ascending ovule.
F IG . 268 . Section of the ovary of Buckwheat, showing the erect ovule.
FIG . 269. Section of the ovary ofAnemone , showing its suspended ovule
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ovules Fig. 274, an orthotropous , Fig. 275 , ,
an anatropous ovule.

The letters correspond in the two ; 0 , the chalaza ; fi
l
the orifice ;

r, rhaphe (of which there is of course none in Fig. p, the

outer coat, cal led primine s, inner coat, called secundz
'

ne n
, nu

cleus or kernel.

LE S SON XIX.

MORPHOLOGY OF THE RE CE PTAC LE .

327. THE RECEPTACL E (also cal led the Torus) is the axis, or

stem ,
which the leaves and other parts of the blossom are attached

to It is commonly small and shim (as in Fig. but it

sometimes occurs in more conspicuous and remarkable forms.

328 . Occasionally it is e longated , as in some plants of the Caper

family (Fig. making the flower really look like a branch , hav

ing its circles of leaves, stamens, & c.
, separated by long spaces or

internodes.

329. TheWi ld Geranium or Cranesbill has the receptacle pro

longed above and be tween the insertion of the pisti ls , in the form

of a slender beak . In the blossom , and until the fruit is ripe , it

is concealed by the five pisti ls united around it, and the ir flat styles

covering its whole surface (Fig. B ut at maturity, the five

small and one-seeded fruits separate
, and so do the ir styles, from the

beak , and hang suspended from the summit. They split off elasti
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cally from the receptacle , curving upwards with a sudden jerk , which

scatters the seed, often throwing it to a considerable distance .

330. When a flower
bears a great many pis

tils
,
its receptacle is gen

erally enlarged so as to

give them room ; some

times becoming broad

and flat, as in the Flow

ering Raspberry, some

times e longated, as in

the B lackberry, the Mag

nol ia, &c. It is the re

ceptacle in the Straw

berry (Fig. much

enlarged and pulpy when ripe , which forms the eatable part of the

frui t
, and bears the small seed-l ike pisti ls on its

surface . In the Rose (Fig. instead of be ing
convex or conical, the receptacle is deeply con‘

cave, or urn-shaped . Indeed, a Rose-hip may be

likened to a strawberry turned inside out, l ike

the finger of a glove reversed , and the whole

covered by the adherent tube of the calyx, which

remains beneath in the strawberry.

331 . A Disk IS a part of the re

ceptacle, or a growth from it
, en

larged under or around the pistil.

It is hypogynous when free

from all union e ither with the pisti l

or the calyx, as in the Rue and the

Orange (Fig. It is pert
'

gy

nous when i t adheres to the

base of the calyx, as in the B ladder-nut and B uckthorn (Fig. 282,

FIG. 276. Flower of Gynandrops is , the receptacle enlarged and flattened where it bears
the sepals and pe tals , then elongated into a slender stalk , bearing the stamens ( in appearance ,

but they are monade lphous ) above its middle , and a compound ovary on its summit.
FIG. 277 . Young fruit of the commonWild Cranesbill .
FIG 278 . The same , ripe ,with the five pistils splitting away from the long beak or recap

tacle , and hanging from its topby the ir styles .

FIG . 279. Longitudinal section of a young strawberry, enlarged.

FIG. 280. S imilar section of a young Rose
-hip.

FIG. 28 1. Pistil of the Orange , with a large hypogynous disk at its base .

1 1 *
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Often i t adheres both to the calyx and to the ovary
,
as in

New Jersey Tea, the Apple , & c.
, consol idating the whole together.

In such cases it is sometimes carried up and expanded on the topof

the ovary, as in the Parsley and

the G inseng families, when it is
said to be epigynous

332. In Ne lumbium
,
—a largeWater-L ily , abounding in the war

ters of ourWestern States, - the

s ingular and greatly enlarged receptacle is shaped l ike a t , and

bears the small pistils immersed in separate cavities of its fiat upper

surface (Fig.

LE S SON XX .

THE FRUIT.

333 THE ri pened ovary, with its contents, becomes theWhen the tube of the calyx adheres to the ovary, i t also becomes

a part of the fruit : sometimes it even forms the principal bulk of it,

as in the apple and pear.

334. Some fruits, as they are commonly called, are not fruits at

all in the strict botanical sense . A strawberry, for example (as

we have just seen, 330, Fig. although one of the choicestfruits

in the common acceptation. is only an enlarged and pulpy receptacle ,
bearing the real frui ts ( that is, the ripened pisti ls) scattered over its

FIG. 282 Flowerof a Buckthorn,with a large perigynous disk. 283. The same , divided.

FIG . 984. Receptacle of Nelumbium,
in fruit.
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341 . The Pepo , or Gourd-fruit, is the sort of berry which be longs
to the Gourd family, mostly with a hard rind and the inner portion
softer. The pumpkin, squash, cucumber, and melon are the prin'

cipal examples.

342. ThePoms is a name applied to the apple
,
pear

, and quince ;
fleshy fruits like a berry, but the principal thickness is calyx, only

the papery pods arranged like a star in the core really belonging to
the pisti l i tself

343. Secondly, as to frui ts which are partly fleshy and partly hard,
one of the most fami liar kinds is

344. The Drape, or Stone
-fruit ; of which the cherry, plum , and

peach (Fig. 285 ) are familiar examples. In

th is the outer part of the thickness of the

pericarp becomes fleshy, or softens
,
like a

berry, while the inner hardens
,
lik e a nut.

From the way in which the pistil is con

structed i t is evident that the fleshy
part here answers to the lower, and the stone
to the upper, side of the leaf a leaf always

consisting of two layers of green pulp, an upper and an under layer,
which are considerably different

345 .Whenever the walls of a fruit are separable into two layers,
the outer layer is called the Exocaqn, the inner, the Endocarp (from
Greek words meaning “

outside fruit”and inside fruit B ut in

a drupe the outer portion, be ing fleshy , is l ikewise called Sarcocarp

(which means fleshy and the inner, the Putamen or stone .

The stone of a peach , and the l ike , i t wil l be perce ived, be longs to

the frui t, not to the seed . When the walls are separable into three

layers, the outer layer is named e ither exocarp or Epiemp the

middle one is called the .Mesocarp ( i . e . middle fruit) and the inner

most, as before , the Endocmp.

346. Thirdly, in dry fruits the seed-vesse l remains herbaceous in
texture , or becomes th in and membranaceous, or e lse i t hardens

throughout. Some forms remain closed, that is, are indehiscent

(338 ) others are delaiscent, that is, split open at maturity in some

regular way. Of indehiscent or closed dry fruits the principal kinds

are the following.

347 . The Achenium, or Alcene, is a smal l, one-seeded, dry, indehis

I’IG. 285 . Longitudinal section of a peach , showing the flesh , the stone , and the seed
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cent frui t, sy
'

ch as is popularly taken for a naked seed : but it is

plainly a ripened ovary, and shows the re

mains Of its style or stigma, or the place

from which it has

fallen. Of th is sort

B uttercup ( Fig. 28 6,

the Cinque-foi l, and the Strawberry (Fig.

279 , that is, the real fruits, botanically

speaking, of the latter, which are taken for seeds,
not the large juicy receptacle on the surface of

simple pisti ls very numerous in the same

flower, and forming a head of such fruits. In

the Nettle , Hemp , & c.
, there is only one pisti l to

each blossom .

348 . In the raspberry and blackberry, each grain

is a similar pistil, like that of the strawberry in the

flower, but ripening into a miniature stone-fruit, or

drupe . So that in the strawberry we eat the

receptacle , or end of the flower-stalk ; in the rasp

berry, a cluster of stonexfruits
, l ike cherries on a

very small scale ; and in the blackberry, both a juicy

receptacle and a cluster Of stone o fruits covering it

(Fig. 28 9 ,

349 . The fruit of the Composite family is also

an achenium . Here the surface of the ovary is

covered by an adherent calyx-tube, as is evident

from the position of the corolla, apparently standing

on its summit (321 , ind Fig. 220
, a) . Sometimes the

limb or divisions of the calyx are entirely wanting,
as in Mayweed (Fig. 291) andWhiteweed. Sometimes the l imb

of the calyx forms a crown or cupon the topof the achenium , as in

Succory ( Fig. in Coreopsis, i t often takes the form of two

blunt teeth or scales ; in the Sunflower (Fig. it consists of two

FIG. 286. Acheniumof Buttercup. 287 . Same , cut through , to Show the seed with in.

FIG . 288 . Slice of a part of a ripe strawberry, enlarged some of the achenia shown cut

through.

FIG. 289 . Slice of a part of a blackberry. 290 One of the grains or drupes divided , more
enlarged showing the flesh , the stone , and the se ed , as in Fig. 985.

S &F—7
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thin scales which fall off at the touch ; in the Snee zeweed, of about

five very thin scales, which look more like a calyx (Fig. 294) and

in the Thistle , Aster, Sow-Thistle (Fig. and hundreds of others,
it is cut up into a tuft of fine bristles or hairs . This is ca lled the

— a name which properly means the down like that of the
Thistle ; but it is applied to all these forms,
and to every other under which the l imb Of the

calyx of the compound flowers appears. In

Le ttuce , Dande lion (Fig. and the l ike,
the achenium as it matures tapers upwards

into a slender beak , like a stalk to the pappus.

350. AUtricle is the same as an achenium , but with a thin and

bladdery loose pericarp ; l ike that of the Goosefoot ul
‘ P igweed

(Fig. When ripe i t bursts open irregularly to

discharge the seed ; or sometimes i t Opens by a circular

l ine all round , the upper part fal ling off like a lid ; as in

the Amaranth ( Fig.

351 . A Caryopsis, or Grain, differs from the last only

in the seed adhering to the thin pericarp

throughout, so that fruit and seed are in

corporated into one body ; as in wheat, In

dian corn, and other k inds of grain.

352 . ANut is a dry and indehiscent fruit,

commonly one-celled and one-seed
”
, i , with a hard , crus

taceous, or
‘ bony wall , such as th e cocoanut, hazelnut,

chestnut, and the acorn (Fig. 21 , Here the

involucre , in the form of a cup at the base, is called the Cupule. In

the Chestnut it forms the ‘

bur ; in the Hazel, a leafy husk.

FIG. Achenium of Mayweed (no pappus) . 292. That of Succory ( its pappus a shal
low cup) . 293. Of Sunflower (pappus of two deciduous scales) . 294. Of Sneezeweed (Hole!

nium) , with Its pappus of five scales . 295. Of Sow-Thistle ,with its pappus of delicate downy
hairs . 296. Of the Dandel ion, its pappus raised on a long beak .

IG. 297 . Utricle of the common Pigweed (Chenopodium album) .
FIG . 298 . Utricle (pyxis ) of Amaranth , opening all round ( circumcis-ile } .
FIG . 299 . Nut ( acorn) of the Oak ,With its cup (or cupule ) .
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358 . D el n
'

scence of a pod resulting from a compound pisti l
,
when

regular, takes place in one of two principal ways, which are best

shown in pods of two or three ce lls. E ither the pod

Splits open down the middle of the back of each ce ll
;

when the dehiscence is loculz
'

cz
'

dal
, as in Fig. 305 ; or

i t Spl its through the partitions
, afte r which each ce ll

generally Opens at its inner angle , when it

is septicidal, as in Fig. 306. These names

are of Latin derivation, the first meaning
“
cutting into the ce lls”; the second

,

“
cut

ting through the partitions.

”
Of the first

sort, the L ily and Iris ( Fig. 305) are good

examples ; of the second, the Rhododen

dron, Azalea, and St. John’

s-wort. From

the structure of the pistil (305—31 1) the

student will readily see , that the line down

the back of each ce ll answers to the dorsal suture of the carpe l ; so

that the pod opens by this when loculicidal, while i t separates into

its component carpels, which Open as foll icles, when septicidal.

Some pods Open both ways, and so spli t into twice as many valves

as the carpels of which they are formed .

359 . In locul icidal dehiscence the valves naturally bear the par

titions on the ir middle ; in the septicidal , half the thickness of a

partition is borne on the margin of each valve . See the diagrams,
Fig. 307—309 . A variation of e ither mode some times occurs, as

shown in the diagram ,
Fig. 309 , where the valves break away from

the partitions. This is called septlf
‘

ragal dehiscence ; and may be

seen in the Morning-Glory.

360. Three remaining sorts of pods are distinguished by proper

names
,
viz .

FIG . 305 . Capsule of Iris (w ith loculiciclal dehiscence ) , below cut across .

FIG. 306. Pod of a Marsh S t. John’
s-wort, with septicidal dehiscence .

FIG. 307 . Diagram of septicidal ; 308 , ot
'

locnlicidal ; and 300 , of septifn gal deh iscence
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361 . The Silique (Fig. the pecul iar pod Of the Mustard fam

i ly ; which is two-ce lled by a false partition stre tched across between

two parietal placentae. It generally opens by two valves

frbmlbelow U pwards, and the placenta: with the partition

are left behind
“ when the valves fal l Off.

362. A Silicle orPouch is only a short and broad silique
,

like that of the Shepherd’

s Purse , of the Candy-tuft, & c.

363. ThePyxis is a pod which Opens by a circular hori

zontal line , the upper part forming a lid
,
as

in Purslane (Fig. the P lantain, Hen
bane , & c. In these the dehiscence extends

all round, or is cz
’

rcumcissz
'

le . So it does

in Fig. 298
, which represents a sort of one

seeded pyxis . In Jefl
'

ersonia or Twin-leaf, the l ine
does not separate quite round, but leaves a portion

to form a hinge to the l id .

364. Multiple or Collective Fruits (334) are , properly speaking,
masses of fruits , resulting from several or many blossoms

, aggre

gated into one body . The pine-apple , mulberry, Osage-orange , and

the fig, are fruits of this kind . This latter is a peculiar form
,
how

ever, be ing to a mulberry nearly what a Rose-hip is to a Strawberry

(Fig. 279
,

name ly, with a hollow receptacle bearing the flowers

concea led inside ; and the whole eatable part is this pulpy common

receptacle , or hollow thickened flower-stalk.

365 . A Strobile, orCone (Fig. is the pe

culiar multiple fruit of P ines, Cypresses, and

the l ike ; hence named Conlferw, viz . cone

bearing plants. As already shown these

cones are made of Open pistils , mostly in the

form of flat scales, regularly overly ing each

other, and pressed together in a spike or head.

Each scale bears one or two naked seeds on its inner face . When
the cone is ripe and dry, the scales turn back or diverge , and the

seed peels Off and falls , generally carrying with it a wing, which was
a part of the l ining of the scale , and which fac ilitates the dispersion
of the seeds by the wind (Fig. 3 12

, InArbor-V i tae, the scales

FIG. 310. Silique of Spring Cress ( Cardamine rhomboidea) , opening.

FIG. 311. The pyxis , or pod , of the common Purs lane
FIG . 312 . Inside view of a scale from the cone of Pitch-Pine ; with one of the seeds

(Fig. 313) detached the other in its place on the scale .
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of the small cone are few, and not very unlike the leaves (Fig.

In Cypre ss 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 Cc

dar, the few scales of the very small cone become fleshy
,

into a fruit which might be taken for a berry.

LE S SON XXI.

THE SEED .

366. THE ovules when they have an (or unde

veloped plantlet, 16) formed in them, become seeds.

367 . The Seed, l ike the ovule from which it originates, consists

of its coats , or integuments, and a kernel .

368 . The Seed-coats are commonly two the outer and the

inner. Fig. 315 shows the two, in a seed cut through

lengthwise . The outer coat is Often hard or crustaceous,
whence it is called the Testa, or shel l of the seed ; the

inner is thin and del icate .

369. The shape and the markings, so various in dif

ferent seeds, depend mostly on the outer coat . Sometimes i t fits

FIG. 314. Cone of Pitch-Pine (Pinus rigida) .

FIG. 315 . Seed of Basswood cut through lengthwise : a, the hilumor scar ; b, the outer

coat c, the inner d. the albumen e. the emhrye .
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apply to seeds just as they do to ovules and so do those
terms which express the direction of the ovule or the Seed in the

cell ; such as erect, ascending, horizontal, pendulous, or suspended

therefore i t is not necessary to explain them anew . The

accompanying fighres ( Fig. 23 19—322) Show all the parts of the

most common kind of seed
,
namely , the anatropous.

372. TheKernel, orNucleus, is the whole body of the seed within the
coats. In many seeds the kernel is all E nbi ‘g/o ; in others a large
part of i t is the Albumen .

373. The Albumen of the seed is an accumulation of nourishing

matter (starch , commonly surrounding the embryo, and des

tined to nourish i t when i t begins to grow, as was explained in the

earlier Lessons (30 It is the floury part of wheat, corn (Fig.

38 , buckwheat, and the like . B ut i t is not always mealy in

texture . In Poppy-seeds i t is oily. In the seeds of Paeony and

B arberry, and in the cocoanut, it is fleshy in coffee i t is corneous

( that is, hard and tough , like horn ) ; in the Ivory Palm it has the

hardness as we ll as the general appearance of ivory, and is now

largely used as a substitute for i t in the fabrication of small Objects.

However solid its texture , the albumen always softens and partly

liquefies during germination ; when a cons iderable portion of i t is

transformed into sugar, or into other forms of fluid nourishment, on

which the growing embryo may feed.

374. The Embryo , or Germ,
is the part to which all the rest Of the

seed, and also the fruit and the flower, are subservient. When the

embryo is smal l and its parts little deve loped, the albumen is the

more abundant, and makes up the principal bulk of the seed, as in

Fig. 30
,
321

,
325 . On the other hand, in many seeds there is no

albumen at all ; but the strong embryo forms the whole kernel ; as

in the Maple (Fig. 2
,

Pumpkin (Fig. Almond, P lum , and

Apple (Fig. 1 1
, B eech (Fig. and the l ike . Then, what

ever nourishment is needed to establish the plantlet in the soi l is

stored up in the body of the embryo itse lf, mostly in its seed-leaves.

And these accordingly Often become very large and thick , as in the

almond , bean, and pea (Fig. 16, acorn (Fig. chestnut, and

horsechestnut (Fig. 23, B esides these , Fig. 25 , 26, 30 to 37 ,

43
,
and 45 exhibit various common forms of the embryo ; and also

some Of the ways in which it is placed in the albumen ; be ing

sometimes straight, and sometimes variously coi led up or packed

away.
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375 . The embryo
,
be ing a rudimentary plantle t, ready formed in

the seed, has only to grow and deve lop its parts to become a young

plant E ven in
'

the seed these parts are generally distinguish

able , and are some times very conspicuous as in a Pumpkin-seed
, for

example (Fig. 323,
‘

They are
,
first,

376. The Radicle, or rudimentary stemlet, which is sometimes long

and slender, and sometimes very Short
,
as we may see in the numer

ous figures already referred to. In the seed it always

points to the micropyle or what answers to the

foramen of the ovule (Fig. 325
,

AS to its po

sitiou in the fruit, it is said to be inferior when it points

to the base of the pericarp , superior when it points to

its summit , & c. The base or free end of the radicle

gives rise to the root the other extremity bears

377 . The Cotyledons orSeed-Leaves. With these in various forms we
have already become familiar. The number of

cotyledons has also been explained to be impor

tant (32, In Corn ( Fig. and in all

Grasses
,
L i lies, and the like , we have a

[lionocotyledonous embryo, name ly
,
one fur

nished with only a single cotyledon or seed-leafi— Nearly all the

rest of our i l lustrations exhibit various forms of the

Dicotyledonous embryo ; name ly, with a pair of cotyledons or seed

leaves, always Opposite each other. In the P ine family we find a

Polycotyledonous embryo (Fig. 45
,
46) that is, one with several

,

or more than two, seed-leaves, arranged in a circle or whorl .

378 . The Plumule is the little bud, or rudiment Of the next leaf or

pair of leaves after the seed-leaves. I t appears at the summit of
the radicle , between the cotyledons when there is a pair of them ,

as in Fig. 324, 14, 24, & c. ; or the cotyledon when ‘

only one is

wrapped round it, as in Indian Corn, Fig. 40. In germination the

plumule develops upward , to form the ascending trunk or stem of

the plant, while the other end of the radicle grows downward
,

and becomes the root.

FIG. 323 . Embryo of the Pumpk in, seen flatwise . 324. Same cut through and v iewed
edgewise , enlarged the small plumule seen between the cotyledons at the ir base .

FIG. 325 . Seed of a Violet (Fig. 3 19 ) cut through , showing the embryo in the section
,

edgew ise ; be ing an anatropous seed , the radicle of the s traight embryo points down to the

base near the hilum.

FIG . 326. S imilar section of the orthotropous seed of Buckwheat. Here the rad icle point
directly away from the hilum

,
and to the apex of the seed ; also th e th in cotyledons happen

i nth is plant to be bent round into the same direction.

12 "
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379 . This completes the circle
, and brings our vegetable history

round to its starting-point in the Second L esson ; namely, The
Growth of the P lant the Seed.

LE S SON XXII.

HOWPLANTS GROW.

380. A PLANT grows from the seed , and from a tiny embryo
,
l ike

that Of the Maple ( Fig. becomes perhaps a large tree, pro
ducing every year a crop Of seeds, to grow in the ir turn in the same

way. B ut how does the plant grow ? A l ittle seedling
,
weighing

only two or three grains, Often doubles its we ight every week of its

early growth , and in time may deve lop into a huge bulk
, Of many

tons’ we ight Of vege table matter. How is this done ? What is vege
table matter ? Where did it all come from ? And by what means

is it increased and accumulated in plants ? Such questions as these

will now natural ly arise in any inquiring mind and we must try to

answer them .

38 1 . Growth is the increase of a living thing in size and substance.

It appears so natural to us that plants and animals Should grow, that

people rarely think Of i t as requiring any explanation. They say

that a thing is so because i t grew so. Sti ll we wish to know how

the growth takes place .

38 2. Now,
in the foregoing L essons we explained the whole struc

ture of the plant, with all its organs , by beginning with the seedling

plantle t, and following it onward in its development through the

FIG . 327 . Germinating embryo of a Maple:
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385 . The pol len (297) which falls U pon the stigma grows there

in a pecul iar way : its de licate inner coat extends into a tube ( the

pollen-tube ) , which sinks into the loose tissue of the stigma and

the interior of the style , something as the root of a seedling
sinks into the loose soil , reaches the cavity of

‘

the ovary
,
and at

length penetrates the orifice of an ovule . The point Of the pollen

tube reaches the surface of the embryo-sac, and in

some unexplained way causes a particle of soft pulpy

or mucilaginous matter ( Fig. 328 ) to form a mem

branous coat and to expand into a ves icle , which is

the germ of the embryo.

38 6. This vesicle ( shown de tached and more mag~

nified in Fig. 329 ) is a specimen of what botanists call

a Cell. Its wal l of very delicate membrane encloses a

muci laginous liquid, in which there are often some

minute grains
,
and commonly a larger soft mass

(called its nucleus) .
38 7. Growth takes place by this vesicle or cell,

after enlarging to a certain si ze , dividing by the for

mation of a cross partition into two such ce lls, co

hering together (Fig. one of these into two

more ( Fig. and these repeating the process

by parti tions formed in both directions ( Fig.

forming a cluster or mass of cells, essentially like the

first, and all proceeding from it. After increasing in number for

some time in this way,

and by a continuation of

the same process, the em

bryo begins to shape it

self; the upper end forms

the radicle or root-end,

while the other end shows a notch between two lobes (Fig.

these lobes become the cotyledons or seed-leaves, and the embryo

as it exists in the seed is at length completed (Fig. 336)

FIG . 329 . Ves icle or first cell of the embryo, w ith a portion of the summit of the embryo~

sac
,
detached. 330. Same

,
more advanced , divided into two cells . 331. Same , a little far

ther advanced
, cons isting of three cells . 332. Same , still more advanced , consisting Of a

little mass of young cells .

FIG . 333. Forming embryo of Buckwheat, moderately magnified , Show ing a nick at the

and where the cotyledons are to be . 334. Same , more advanced in growth . 335 . Same ,
still farther advanced . 336. The completed embryo , displayed and straightened out ; the

same as shown in a sec tion when folded toge ther in Fig. 386.
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38 8 . The Growth of the Planflet when it springs from the seed is

only a continuation of the same process . The bladder-l ike ce lls of

which the embryo consists multi ply in number by the repeated

division of each ce ll into two. And the plantle t is merely the ag

gregation of a vastly larger number of these cells. This may be

clearly ascertained by magnifying any part of a young plantlet. The

young root, be ing more transparent
337

than the rest, answers the purpose

best. Fig. 56
,
on page 30, repre

sents the end of the rootlet Of Fig.

55
,
magnified enough to Show the

cells that form the surface . Fig.

337 and 338 are two smal l bits of

the surface more highly magnified,
showing the cells sti ll larger. And

if we make a thin Slice through the

young root
'

both lengthwise and

crosswise , and v iew it under a good

microscope fF ig. we may per

ceive that the whole interior is made up of just such ce lls. It is

the same with the young stem and the leaves (Fig. 355
,

I t is essentially the same in the full-grown herb and the tree .

389 . SO the plant is an aggregation of countless millions of l ittle

vesicles, or ce lls (Fig. as they are called
,
essentially l ike

the cell it began with in the formation of the embryo

(Fig. and this first ce ll is the foundation Of

theWhole structure, or the ancestor of all the rest.

And-a plant is a kind of structure built up of these

individua l cells, something as a house is bui lt of

bricks,— only the bricks or ce lls are not brought to the forming

plant, but are made in it and by it ; or, to give a better comparison
,

the plant is constructed much as a

'

honeycomb is built upof ce lls ,
— Only the plant constructs itself, and shapes its own materials into
fitting forms.

390. And vegetable growth consists of two things l st
,
the ex

pansion of each ce ll unti l i t gets its full size (which is commonly not
more than

Trio of an inch in diameter) and 2d
, the multiplication

FIG. 337. Tissue from the rootlet of a seed ling Maple , magnified , showing root-hairs.

338 . A Small portion , more magnified .

FIG. 339. A regu larly twe lve-sided cell, like those of Fig. 840 . detached .
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of the cel ls in number. I t is by the latter, Of course , that the
cipal increase Of plants in bulk takes place .

LE S SON XXIII.

VEGETAB LE FAB RIC i CE LLULAR TIS SUE .

391 . Organic Structure. A mineral— such as a crystal '

Of or

a piece of marble— may be divided into smaller and sti l l smaller

piece s, and yet the minutest portion that can be seen with the mi

croscope will have all the characters of the larger body, and be

capable of stil l further subdivision, if we had the means of doing it
,

into just such particles, only of smaller size . A plant may also be

divided into a number of similar parts : first into branches ; then

each branch or stem , into joints or simi lar parts each with its

leaf or pair Of leaves. B ut ifwe divide these into pieces
,
the pieces

are not all al ike , nor have they separate ly the properties of the

whole they are not whole things, but fragments or sl ices.

392. If now, under the microscope , we subdivide a leaf, or a piece

of stem or root, we come down in the same way to the set of similar

things i t is made of, to cavities with closed walls,— to Gells
, as we

call them essentially the same everywhere , however theymay
vary in shape . These are the units, or the e lements of which every

part consists ; and it is the ir growth and their multiplica tion which

FIG. 840. Magnified view. or diagram,
of some perfectly regular cellular tissue, M ed of

twelve-s ided ce lls . cut crosswise and lengthwise.
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soft and yielding, as young cells are , when pressed together they wil l

become twelve-Sided, like that in Fig. 339 . And a section in any

direction will be six-Sided, as are the meshes in Fig. 340.

398 . The Size Of the common ce lls of plants varies from about

the thirtieth to the thousandth of an inch in diameter. An ordinary

Size is from 5 35 to 3 66 of an inch ; so that there may generally be

from 27 to 125 millions Of ce lls in the compass of a cubic inch !

399. Now when it is remembered that many stems Shoot up at

the rate of an inch or two a day, and sometimes of three or four

inches, knowing the s ize of the ce lls
,
we may form some conception

Of the rapidity of the ir formation. The giant Puff-ball has be en

known to enlarge from an inch or so to nearly a foot in diameter

in a single night ; but much of this is probably owing to expansion.

We take therefore a more decis ive , but equally extraordinary case ,

in the huge flowering stem Of the Century-P lant. After waiting

many years, or even for a century, to gather strength and materials

for the effort, Century-P lants in our conservatories send up a flow

ering stalk , which grows day after day at the rate of a foot in twenty

four hours, and becomes about six inches in diameter. This, sup
posing the ce lls to average 3 57 , Of an inch in diameter, requires the

formation of over twenty thousand millions Of ce lls in a day !

400. The walls Of the cells are almost always colorless. The

green color Of leaves and young bark , and all the bri lliant hues of

flowers, are due to the contents of the ce lls, seen through the ir more

or less transparent walls .

40 1. At first the walls are always very thin. In all soft parts

they remain SO ; but in other cases they thicken on the ins ide and

harden, as we see in the stone Of stone-fruits, and in all hard wood

(Fig . 345) Sometimes this thickening continues unti l the ce ll is

nearly filled up sol id .

402. The walls Of ce lls are perfectly closed and whole , at least in

all young and l iving cells. Those with thickened walls have thin

places, indeed ; but there are no holes opening from one cell into

another. And yet through these closed ce lls the sap and all the

juices are conveyed from one end of the plant to the other.

403. V egetable ce lls may vary widely in Shape , particularly when

riot combined into a tissue or sol id fabric. The hairs of plants , for

example , are ce lls drawn out into tubes, or are composed Of a row

Of cells, growing on the surface . Cotton consists of simple long hairs

3D the coat of the seed ; and these hairs are single ce lls . The hair
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like bodies which abound on young roots are very slender proj ec

tions Of some Of the superficial ce lls, as is seen in Fig. 337. E ven

the fibres of wood, and what are called vesse ls in plants, are only
peculiar forms or transformations of ce lls.

LE S SON XX“ .

VEGETAB LE FAB RIC : WOOD .

404. CELLULAR TI S SUE
, such as described in the last Lesson,

makes up the whole structure Of all very young plants, and the

whole Of M osses and other vegetables Of the lowest grade, even

when full grown. B ut this fabric is too tender or too brittle to

give needful strength and toughness for plants which are to rise to
any considerable height and support themse lves. SO all such plants

have also in the ir composition more or less of
405 . Wood. Th is is found in all common herbs, as wel l as in

shrubs and trees ; only there is not so much Of i t in proportion to

the softer ce llular tissue . It is formed very early in the growth Of

the root, stem , and leaves ; traces of i t appearing in large embryos
even while yet in the seed .

406.Wood is likewise formed Of ce lls,— Of cells which at first

are just like those that form the soft parts Of plants . B ut early in

the ir growth , some of these lengthen and at the same time th icken

the ir walls ; these are what is cal ledWoody Fibre or

'Wood Cells ;
others grow to a greater size , have thin walls with various markings
Upon them

, and Often run together end to end so as to form pretty

FIG . 341 . Part of a slice across the stem of the Calla
,
or rather Richardia magnified

l 3
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large tubes, comparative ly ; these are called Ducts, or sometimes
Vessels . Wood almost always consists of both woody fibres and ducts,

variously in termingled, and combined

into bundles or threads which run

lengthwise through the root and stem
,

and are spread out to form the frame~

work of the leaves In trees
and shrubs they are so numerous and

crowded together, that they make a

solid mass of wood . In herbs they

are fewer, and Often scattered. That

is all the difference.

407 . The porosity Of some kinds of

wood, which is to be seen by the naked

eye, as in mahogany and Oak-wood
,
is

owing to a large sort of ducts. These

generally contain air
, except in very

young parts, and in the spring of the

year, when they are Often gorged with

sap, as we see in a wounded Grape
vine , or in the trunk Of a Sugar-Maple

at that time. B ut in woody plants
through the season

,
the sap is usually

carried up from the roots to the leaves

by the

408 . Wood-Cells, orWoody Fibre. (Fig. 342 These are

smal l tubes, commonly between one and two thousandths
, but in

P ine-wood sometimes two or three hundredths, of an inch in diam

eter. Those from the tough bark of the B asswood, shown in Fig.

342
,
are only the fifteen-hundredth of an inch wide . Those of B ut

tonwood (Fig. 345 ) are larger, and are here highly magnified be

sides. They also Show the way wood-ce l ls are commonly put to

gether, name ly, w ith the ir tapering ends overlapping each Other
,

Spliced together
,
as i t were , thus giving more strength and tough

ness to the stem, & c.

0

FIG . 342 . TWO wood-cells from the inner or fibrous bark of the L inden or B asswood .

343 . Some tissue of the wood of the same , VIZ . wood-cells , and be low ( d) a portion of a

Spirally marked duct. 344 . A separate wood-cell . All equally magnified.

FIG. 345 . Some wood-cells of B uttonwood, highly magnified : a , thin Spots in the

walls
,
looking l ike holes ; on the right

-hand side , where the walls are cut through, these

it) are seen in profile.
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furnish the invaluable fibres of flax and hemp ; the wood of the

stem be ing tender, brittle , and destroyed by the processes which
separate for use the tough and slender has t-ce lls.

413 . Ducts (Fig. 348—350) are larger than wood-cells, some Of

them having a cal ibre large enough to be seen by the naked eye ,

when out across although

they are usually much too small
for th is. They are e ither long

single cel ls , or are forme d of a row

Of ce lls placed end to end. Fig.

349
, a piece of a large dotted duct,

and two Of the ducts in Fig. .350,

Show this by the ir joints
,
which

mark the boundaries of the several

348 349 ce lls they are composed of.

414. The walls of ducts under the microscope display various
kinds ofmarkings. In what are called

D otted D ucts (Fig. 348
,

which are the commonest and the.

largest of all,— the ir cut ends mak ing the visible porosity of Oak

wood , —the whole wal l is apparently riddledWi th holes ; but until
they become Old, these are only thin places.

Spiral D ucts , or Spiral Vessels , also the varieties of these called

Annular or B anded D ucts (Fig. are marked by a de licate fibre
spirally coiled

,
or by rings or bands, thickening the wall. In the

genuine Spiral duct, the thread may be uncoi led , tearing the trans
parent wal l in pieces — as may be seen by breaking most

'

young

shoots , or the leaves of S trawberry or Amaryll is, and pulling
z
the

broken ends gently asunder, uncoiling these gossamer threads in
abundance . In Fig. 355

, some of these various sorts Of ducts or

vessels are shown in the ir place in the wood .

415 . M llc Vessels, Turpentine Vessels, Oil
-Receptacles, and the

ike , are generally canals or cavities formed between or among the

cells , and filled with the particular products Of the plant.

FIG . 348 . Part of a dotted duct from a Grape-vine . 349 . A similar one , evidently com
posed Of a row of cells . 350. Part of a bundle of spiral and annular ducts from the stem

of Polygonumorientale, orPrinces’ Feather. All highly magnified.



LE S SON ANATOM Y OF THE ROOT. 49

LE S SON XXV .

ANATOM Y OF THE s oor
, STEM ,

AND LEAVE S .

416.

’HAV 1NG in the last preceding L essons learned what the

materials of the vegetable fabric are
,
we may now briefly consider

how they are put together, and how they act in carrying on the

plant’s Operations.

417 . The root and the stem are so much al ike in their internal

structure , that a descrip tion of the anatomy of the latter will answer

for the former also.

418 . The Structure of the Bonnets, however, or the tip of the root,
demands a moment

’

s attention. The tip of the root is the newest

part, and is constantly renewing itse lf so long as the plant is active
It is shownmagnified in Fig. 56, and is the same in all rootlets

as in the first root of the seedling. The new roots
,
or the ir new

parts
,
are mainly concerned in imbibing moisture from the ground ;

and the newer they are , the more actively do they absorb. The ab‘

sorbing ends of roots are entirely romposed of soft
,
new

,
and very

thin-walled cellular tissue ; i t is only farther back that some wood~

cells and ducts are found. The moisture ( and probably also air)
presented to them is absorbed through the del icate wal ls, which , like

those of the ce lls in the interior, are desti tute of openings or pores

visible even under the highest possible magnifying power.

' 419. B ut as the rootle t grows Older, the cells of its external layer

harden the ir walls, and form a sort of skin, or epidermis ( like that
which everywhere covers the stem and foliage above ground) , which
greatly checks absorption. Roots accordingly cease very actively to

imb ibe moisture almost as soon as they stop growing

420. Many of the ce l ls of the surface of young rootlets send out a

prolongation in the form of a slender hair-like tube , closed of course

at the apex, but at the base Opening into the cavity of the ce l l.

These tubes or root-hairs ( shown in Fig. 55 and 56, and a few of

them,
more magnified , in Fig. 337 and sent out in all direc

tions into the soil, vastly increase the amount of absorbing surface

which the root presents to i t.

Structure of the Stem (also of the body of the root) . At the

beginning, when the root and stem Spring from the seed, they consist

13



150 ANATOM Y OF ENDOGENOUS [L E S SON 25.

almost entirely of soft and tender ce l lular tissue . B ut as they grow
,

wood begins at once to be formed in them.

422. This woody material is arranged in the stem in two very

different ways in different plants, making two sorts of wood . One

sort we see in a Palm-stem, a rattan, and a Corn-stalk (Fig. 35 1)
the other we are familiar with in Oak, Maple , and all our common

kinds Of wood. In the first, the wood is made upof separate threads,
scattered here and there throughout the whole diameter of the stem,

In the second the wood is all collected to form a layer ( in a slice

across appearing as a ring ) Of wood, between a central cellular part

which has none in i t, the P it/z, and an outer ce llular part
,
the B ar/c.

This las t is the plan of all our Northern trees and shrubs
,
and of the

greater part Of our herbs. The first kind is

423. The Endogenous Stem; so named from two Greek words mean

ing
“ inside-growing, because , when i t lasts from year to year

,
the

new wood which is added is interspersed among

the older threads of wood , and in Old stems the

hardest and oldest wood is near the surface , and

the youngest and softest towards the centre . All

the plants represented in Fig. 47 , on p.

cept the anomalous
.

Cycas,) are examples of En.

dogenous stems. And all such be long to plants

with only one cotyledon or seed-leaf to the em

bryo Botanists therefore ca l l them Endoge

nous orMonocotyledonons P lants , using sometimes

one name , and sometimes the other. Endogenous

stems have no separate pith in the centre , no distinct bark , and no

layer or ring of wood between these two ; but the threads of wood

are scattered throughout the whole, without any particular order .

This is very different from

424. The Exogenous Stem, the one we have most to do with , since
'

all our Northern trees and shrubs are constructed on this plan. It

be longs to all plants which have two cotyledons to the embryo (or

more than two, such as P ines, so that we call these e ither

E xogenous or D icotyledonous P lants accordingly as we take

the name from the stem or from the embryo.

’

425 . In the E xogenous stem, as already stated, the wood is all

collected into one zone
,
surrounding a pith of pure cel lular tissue in

the centre , and surrounded by a. distinct and separable bark , the

FIG. 351. Section of a Com-stalk (an endogenous stem) , both crosswise and . lengthwise.
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ing
plates, giving a pecul iar appearance to Oak, Maple/ and other

wood with large medullary rays.

427. The Barlc covers and protects the wood . At first it is all

cellular, like the pith ; but soon some slender woody fibres
, called

hast-cells (Fig. generally appear in it, next the wood, forming

The Liber, or .Fil) rons B ar/c, the inner bark to which be longs the

fine fibrous bast or bass of B asswood, and the tough and slender fibres

of flax and hemp , which are spun and woven, or made into cordage.

In the B irch and B eech the inner bark has few if any bastf cells in

its composition.

The Cellular or Outer B ar/c consists of ce llular tissue only. It is

distinguished into two parts, an inner and an outer, v iz . z

The Green B ark
,
or Green Layer, which consists of tender ce lls,

containing the same green matter as the leaves, and serving the

same purpose . In the course of the first season, in woody stems, this

becomes covered with

The Corky Layer, so named because it is the same substance as

cor/c common cork being the thick corky layer of the bark of the

Cork-Oak , of Spain. It is th is which gives to the stems or twigs of

shrubs and trees the aspect and the color peculiar to each ; namely,
light gray in the Ash

,
purple in the Red Maple

,
red in several Dog

woods, &c. Lastly,
The Epidermis, or skin of the plant, consisting of a layer of thick

sided empty cells
, covers the whole .

428 . Growthof the Stemyearafteryear. So much for an exogenous

stem only one year old. The stems of herbs perish at the end of the

season. B ut those of shrubs and trees make a new growth every

year. It is from the ir mode of growth in diameter that they take the
name Of exogenous, i . e . ord side-growing. The second year

, such a

tem forms a second layer of wood outs ide of the first ; the third year,
nother outside of that ; and so on, as long as the tree l ives. SO that

the trunk of an exogenous tree , when cut off at the base , exhibits as

many concentric rings Of wood as i t is years old. Over twe lve hun

dred layers have actually been counted on the stump of an agtd tree,
such as the G iant Cedar or Redwood of Cal ifornia ; and there are

doubtless some trees now standing in various parts of the world which

were already in existence at the beginning of the Christian era.

429 . As to the bark , the green layer seldom grows much after the

first season. Sometimes the corky layer grows and forms new

layers, inside of the old, for a good many years, as in the Cork-Oak,



L E S SON ExooENous STEM . 153

the Swee t Gum-tree , and theWhite and the Paper B irch . B ut it

all dies after a while ; and the
’

oontinual enlargement of the wood

within finally stretches i t more than i t can bear, and sooner or later

cracks and rends it, while the weather acts powerfully upon its

surface ; so the older bark perishes and falls away piecemeal year

by year.

430. B ut the inner bark , or l iber, does make a new growth ans

nually, as long as the tree lives, inside of that formed the year before,
and next the surface of the wood . M ore commonly the liber occurs

in the form Of thin layers , which may be distinctly counted , as in

B asswood : but this is not always the case . After the outer bark

is destroyed, the older and dead layers of the inner bark are also

exposed to the weather, are riven or split into fragments, and fall

away in succession. In many trees the bark acquires a considerable

thickness on old trunks, although all except the innermost portion is

dead ; in others i t falls Off more rapidly ; in the stems of Honey
suckles and Grape-vines, the bark all separates and hangs in loose

shreds when only a year or two old.

431 . Sap
-wood. In the wood , on the contrary,— owing to its

growing on the outside alone , —the Older layers are quietly buried

under the newer ones, and protected by them from all disturbance .

All the wood of the young sapling may be al ive , and all its ce lls

or woody tubes active in carrying up the sap from the roots to the

leaves. It is all Sap
-wood or Alburnum, as young and fresh wood

is called. B ut the older layers, removed a step farther every year

from the region of growth ,— or rath e r the zone of growth every

year removed a step farther from them , soon cease to bear much,
if any, part in the circulation of the tree , and probably have long
before ceased to be al ive . Sooner or later, according to the kind of

tree , they are turned into

432. Heart-wood, which we know is drier, harder, more sol id , and

much more durable as timber, than sap
-wood . It is generally of a

different color, and i t exhibi ts in different species the hue pecul iar
to each , such as reddish in Red-Cedar, brown in B lack-Walnut,
black in E bony, & c. The change of sap

-wood into heart-wood re

sults from the thickening of the walls of the wood-ce l ls by the depo
sition of hard matter, ining the tubes and diminishing their calibre ;
and by the deposition of a vegetable Coloring-matter pecul iar to each

species.

433. The heart-wood , be ing no longer a l iving part
,
may decay

S &E—8
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and often does so, without the least injury to the tree, except by im

pairing the strength of the trunk, and so rendering it more liable to

be overthrown.

434. 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 th e newest bark , connecting the rootlets with

the buds or leaves, however wide ly separated these may be , —in
the largest trees from two to four hundred feet apart. And these

parts of the tree are all renewed every year. No wonder, there

fore , that trees may l ive so long, since they annually reproduce

everything that is essential to their l ife and growth , and since only

a very small part Of the ir bulk is al ive at once . The tree sur

v ives, but nothing now l iving has existed long. In i t, as e lsewhere ,
life is a transitory thing, ever abandoning the old

,
and displaying

itself afresh in the new.

435 . Cambium-Layer. The new growth in the stem , by which it

increases in diameter year after year, is confined to a narrow line

between the wood and the inner bark . Cambium 1s the old name

for the mucilage which is so abundant between the bark and the

wood in spring. It was supposed to be poured out there, and that

the bark really separated from the wood at this time . This is not

the ca se . The newest bark and wood are still united by a de licate

tissue of young and forming cells,— called the Cambium-layer,

loaded with a rich mucilaginous sap, and so tender that in spring

the bark may be raised from the wood by the sl ightest force .

Here , nourished by this rich mucilage , new cells are rapidly form

ing by division (387 the inner ones are added to the wood,
and the outer to the bark , so producing the annual layers of the

two, which are ever renewing the l ife of the trunk .

436. At the same time new rootlets, growing in a similar way, are

extending the roots beneath ; and new shoots, charged with new buds,
annually develop fresh crops of leaves in the air above . Only,
while the additions to the wood and bark remain as a permanent

portion of the tree , or until destroyed by decay, the fol iage is tem

porary, the crop of leaves being annually thrown off after they have

served the ir purpose.

437 . Structure Of the Leaf. Leaves also consist both of a woody
and a cellular part The woody part is the framework of ribs
and ve ins, which have already been described in full ( 136
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pacted, so as to expose as l ittle surface as possible to the direct action

of the hot sun. On the other hand, the leaves of marsh plants, and

Jf others not intended to survive a drought, have the ir ce lls more
loosely arranged throughout. In such leaves the epidermis

,
or skin,

is made of only one layer of cells ; while in the Oleander, and the

like, it consists of three or four layers of hard and thick-walled cells .

In all this, therefore , we plainly see an arrangement for tempering
the action of direct sunshine , and for restraining a too copious evap

oration, which would dry up and destroy the tender cells, at least

when moisture is not abundantly supplied through the roots.

441 . That the upper side of the leaf alone is so constructed as to

bear the sunshine , is shown by what happens when the ir position is

reversed : then the leaf soon twists on its stalk, so as to turn again

its under surface away from the light ; and when prevented from

doing so, i t perishes.

442. A large part of the moisture which the roots of a growing

plant are constantly absorbing, after being carried up through the

stem ,
is evaporated from the leaves. A Sunflower-plant, a l ittle

over three fee t high , and with between five and six thousand square

inches of surface in foliage , & c.
,
has been found to exhale twenty or

thirty ounces (between one and two pints) of water in a day. Some

part of this, no doubt, fl ies off through the wal ls of the epidermis or

skin, at least in sunshine and dry weather ; but no considerable por

tion of i t. The very object of this skin is to restrain evaporation.

The greater part of the moisture exha led escapes from the leaf

through the

443 . StomatesorBreathing-pores. These are small openings through

the epidermis into the air-chambers, establishing a direct comma

nication between the whole interior of the leaf and the external air.

Through these the vapor of wate r and air can freely escape , or

enter, as the case may be . The aperture is guarded by a pair of

thin-walled cells, —resembling those of the green pulp within,
which open when moist so as to allow exhalation to go on, but

promptly close whendry, so as to arrest i t before the interior of the

leaf is injured by the dryness.

444. L ike the air-chambers, the breathing-pores belong mainly to

the under side of the leaf. In theWhite L i ly, —where they are

unusually large , and easily seen by a simple microscope of mod

erate power, —there are about to the square inch on the

epidermis of the lower surface of the leaf
,
and only about in
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the same space of the upper surface . More commonly there are few

or none on the upper Side direct sunshine evidently be ing unfavor

able to the ir operation. The ir immense numbers make upfor the ir

minuteness . They are said to vary from less than to

to the square inch of surface . In the Apple-tree , where t hey are

under the average as to number, there are about to the

square inch of the lower surface so that each leaf has not far from

of these openings or mouths.

LES SON XXV I .

THE PLANT IN ACTION , DO ING THE WORK OF VEGETATION.

445 . B E ING now acquainted with the machinery of the plant, we
naturally proceed to inquire what the use of it is, and how i t works.

446. It has already been stated , in the first of these Lessons

that the great work of plants is to change inorganic into organic

matter that is, to take portions of earth and air,—of mineral mat
ter,

— upon which animals cannot l ive at all, and to convert them

FIG. $7 . Portion of aWh ite—L ily leaf, cut through and magnified , showing a section 0!

the thickness , and also a part of the sk in of the lower side , with some breathing-pores .

14
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into something upon which they can live, namely, into food. All

the food of all animals is produced by plants. An imals l ive upon

vegetables and vegetables l ive upon earth and air
, princi pal ly

upon the air.

447. Plants feed 11p0l1 Earth andAir. This is ev ident enough from

the way in which they live . Many plants will flourish in pure sand

or powdered chalk , or on the bare face of a rock or wall , watered

merely w ith rain-water. And almost any plan t may be made to

grow from the seed in pure sand, and increase its weigh t many times,
even if i t wi ll not come to perfect ion. Many naturally li ve suspended

from the branches of trees high in the air
,
and nourished by i t alone ,

never having any connect ion with the soi l and some which

naturally grow on the ground , l ike the L i ve-for-ever of the gardens
,

when pulled up by the roots and hung in the air wil l often flourish
the whole summer long.

448 . It is true that fast-growing plants , or those which produce

considerable vege table mat ter in one season
,
— e specially in such a

concentrated form as to be useful as food for man or the higher
animals

,
— will come to maturi ty on ly in an enriched soil . But

what is a rich soil ? One wh ich contains decomposing v egetable
matter

,
or some decomposing an imal matter that is

,
in e i ther case

,

some decomposing organ ic mat ter formerly produced by plants

ai ded by this
,
grain-bearing and other important vegetables will

grow more rapidly and v igorously
,
and make a greater amount of

nourishing matter, than they could if left to do the whole work at

once from the beginning. 8 0 that in these cases also all the organ ic
matter was made by plants, and made Out of earth and air.

449. TheirChemical Composition showswhat Plants aremade of. The

soil and the air in which plan ts l i ve
,
and by which they are every

where surrounded
,
supply a variety of materials

,
some likely to be

useful to the plant
,
others not. To know what e lements the plant

makes use of
,
we must first know of what its fabric and its products

are composed .

450.We may dist inguish two sorts of materials in plants
, one of

wh ich is absolutely essent ial
,
and is the same in all of them ; the

other, also to some exten t essent ial
,
but very variable in different

plants, or in the same plant under different circumstances. The

former is the organic, the latter the inorganic or earthy materials.

451. TheEarthyor Inorganic Constituents. If we burn thoroughly a

leaf, a piece Of wood , or any other part of a vegetable
,
almost all ‘

of
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sue,
—ia the tenderpot-herb and in the oldest tree . It is

of carbon, hydrogen, and oxygen, 6 parts of the first to

second and 5 of the th ird . These , accord ingly, are neces

rials of vegetable growth , and must be rece ived by the growing plant.
455. The Plant

’
s Food must contain these three e lements in some

shape or other. Let us look for them in the materials which the

plant is constantly taking from tne soi l and the air.

456. Water is the substance of which it takes in vastly more than

if anything else : we wel l know how necessary it is to
o

vegetable life .

The plant imbibes water by the roots, which are special ly construct

ed for taking it in, as a l iquid when the soi l is wet, and probably

also in the form of vaporw hen the soi l is only damp . That water

in the form of vapor is absorbed by the leaves likewise , when the

plant needs it, is evident from the way partly wilted leaves revive

and freshen when sprinkled or placed in a moist atmosphere . Now

water is composed of hydrogen and oxygen, two of the three elements

of ce llulose or plant-fabric. Moreover, the hydrogen and the oxygen

exist in water in exactly the same proportions that they do in ce llu

lose so i t is clear that water furnishes these two elements.

457.We inquire , therefore , after the third'e lement, carbon. This

is the same as pure charcoal . Charcoal is the carbon of a vegetable

left behind after charring, that is, heating it out of contact of the air

unti l the hydrogen and oxygen are driven off. The charcoal of wood

is so abundant in bulk as to preserve perfectly the shape of the ce lls

after charring, and in weight it amounts to about half that of the

original material . Carbon itse lf is a sol id, and not at all dissolved

by water : as such , therefore , it cannot be absorbed into the plant,
however minute the particles only liquid and air can pass through

the walls of the cells (402, It must therefore come to the

plant in some combination, and in a fluid form . The only substance

within the plant
’

s reach containing carbon in the proper state is

458 . Carbonic Acid. This is a gas, and one of the components

of the atmosphere, everywhere making about 2 3
1
m? part of its bulk,

enough for the food of plants, but not enough to be injurious to

animals .
-For when mixed in any considerable proportion with the

air we breathe , carbonic acid is very poisonous . The air produced

by burning charcoal is carbonic acid, and we know how soon burning
charcoal in a close room will destroy life .

459 . The air around us consists, besides this minute proportion

of carbonic acid, of two other gases , mixed together, viz . meg a
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and nitrogen . The nitrogen gas does not support animal life it only

dilutes the oxygen
,
which does

.

~ It is the oxygen gas alone which

renders the air fit for breathing.

460. Carbonic acid consists of carbon combined with oxygen. In

breathing, animals are constantly forming carbonic acid gas by uni t

ing carbon from the ir bodie s w ith oxygen of the air ; they inspire

oxygen into the ir lungs ; they breath it out as carbonic acid. So

with every breath animals are d iminishing the oxygen of the air,

so necessary to animal l ife , and are increasing its carbonic acid ,
so hurtful to animal l ife ; or rather, which would be so hurtful if it

were allowed to accumulate in the air. The reason why it does not

increase in the air beyond this minute proportion is that plants feed

upon it. They draw their whole stock of carbon from the carbonic

acid of the air.

461 . P lants take i t in by the ir leaves. E very current
, or breeze

that stirs the fol iage , brings to every leaf a succession of fresh atoms

of carbonic acid , which it absorbs through its thousands of breathing

pores . We may prove this very . easily, by putting a small plant or

a fresh leafy bough into a glass globe , exposed to sunshine , and hav

ing two openings, causing air mixed with a known proportion of

carbon ic acid gas to enter by one opening, slowly traverse the fol iage ,
and pass out by the other into a vesse l proper to rece ive it : now,

examining the air chemically
,
i t w il l be found to have less carbonic

acid than before . A portion has been taken up by the fol iage.

462. P lants also take it in by the ir roots , some probably as a gas,

in the same way that leaves absorb it, and much , certainly, dissolved

in the water which the rootlets imbibe . The air in the soil, es

pecially in a rich soil , contains many times as much carbonic acid

as an equa l bulk of the atmosphere above . Decomposing vegetable
matter or manures, in the soil, are constantly evolving carbonic acid,
and a large part of i t remains there, in the pores and crevices, among

which the absorbing rootlets spread and ramify . B esides
, as this gas

is dissolved by water in a moderate degree
, every rain-drop that falls

from the clouds to the ground brings with it a l ittle carbonic acid,
dissolving or washing it out of the air as i t passes

,
and bringing it

down to the roots of plants . And what flows off into the streams
and ponds serves for the food of water-plants.

463. SO water and carbonic acid, taken in by the leaves, or taken
in by the roots and carried up to the leaves as crude sap, are the

general food of plan ts, — are the raw materials out of which at least
14
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the fabric and a part of the general products of the plant are made.Water and carbonic acid are mineral matters : in the plant
,
mainly

in the foliage, they are changed into organic matters. This is

464. ThePlant’sproperWork, Assimilation, v iz. the conversion by the
vegetable of fore ign, dead , mineral matter into its own l iving sub

stance , or into organic matter capable of becoming l iving substance.

To do this is, as we have said, the peculiar office of the plant. Ho
and where is i t done

465 . It is alone in the green parts of plants alone, and only when

these are acted upon by the light of the sun . The sun in some way
supplies a power which enables the l iving plant to originate these

peculiar chemical combinations, to organize matter into forms

which are alone capable of be ing endowed with l ife . The proofof

this proposition is simple ; and it shows at the same time , in the

s implest way, what the plant does w ith the water and carbonic acid

it consumes. Namely, l st, it is only in sunshine or bright daylight

that the green parts of plants give out oxygen gas , then they do ;
and 2d, the giving out of this oxygen gas is just what is required to

render the chemical composition of water and carbonic acid the same

as that of cellulose that is, of the plant
’

s fabric. This shows

why plants spread out so large a surface of fol iage .

466. In plants growing or placed under water we may see bubbles

of air rising from the fol iage we may collect enough of this air to

test i t by a candle’

s burning brighter in i t ; which shows it to be

oxygen gas. Now if the plant is making
'

cellulose or plant-substance,
that is, is making the very materials of its fabric 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.

467. This must be so. because cellulose i s composed of 5 parts of

oxygen and 10 of hydrogen to 6 of carbon (454) here the first two
are just in the same preport ions as in water

,
which consists of 1 part

of oxygen and 2 of hydrogen, —so that 5 parts of water and 6 of car~

bon represent l of cellulose or plant-fabric and to make i t out of
water and carbonic acid , the latter (which is composed of carbon and

oxygen) has only to give up all its oxygen. In other words, the
plant , in its fol iage under sunshine , decomposes carbonic acid gas,
and turns the carbon together with water into cellulose

,
at the same

tim e giving ed the oxygen of the carbonic aci d into the air.

468 . And we can read ily prove that i t is —namely , that plants
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pended or transferred from one part of the plant to another. In the

Sugar-cane and Indian Corn, starch is deposited in the seed in ger

mination this is turned into sugar for the plantle t to begin its growth

with the growing plant produces more , and deposits some as starch

in the Stalk ; just before blossoming, this is changed into sugar again,
and dissolved in the sap, to form

’

and feed the flowers (which cannot.
like the leaves, create nourishment for themse lves ) and what is left

is deposited in the seed as starch again, with which to begin the

same Operation in the next generation.

471 .We might enumerate other vegetable products of this class

( such as Oil, acids, jelly, the pulp of fruits, and show how they

are formed out of the carbonic acid and water which the plant takes

in. B ut those already mentioned are sufficient. In producing any

of them, carbonic acid taken from the air is decomposed, its carbon

reta ined, and its oxygen given back to the air. That is to say,

472. Plants purifytheAir forAnimals, by taking away the carbonic

acid injurious to them , continually poured into it by the ir breathing,
as well as by the burning Of fuel and by decay, and restoring in its

place an equal bulk Of life-sustaining oxygen And by the

same Operation, combining this carbon with the e lements of water,
& c. , and e laborating them into organic matter

, especially into

starch , sugar, oil, and the like ,
473 . Plantsproduce all theFood andFabric ofAnimals. The herbiv

oroos animals feed directly upon vege tables ; and the carn ivorous

teed upon the herbivorous . Ne ither the one nor the other originate

any organic matter. They take it all ready-made from plants,
altering the form and qualities more or less, and at length destroy

ing or decomposing it.

474. Starch , sugar, and oil, for example , form a large part of the

food of herbivorous animals and ofman. When digested , they enter

into the blood ; any surplus may be stored up for a time in the form

of fat
, be ing changed a l ittle in its nature ; while the rest (and finally

the whole) is decomposed into carbonic acid and water, and exhaled

from the lungs in respiration in other words, is given back to the

air by the animal as the very same materials which the plant takes

from the air as its food (463 ) is given back to the air in the same

form that i t would have been 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 tempe rature Of the animal .
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475 . B ut starch, sugar, and the l ike , do not make any part of the
flesh or fabric Of animals. And that for the Obvious reason, that they

consist of only the three e lements carbon
,
hydrogen, and oxygen ;

whereas the flesh of animals has nitrogen as we ll as these three ele

ments in its composition. The materials of the animal body, called

F ibrine in the flesh or muscles, Gelatine in the sinews and bones,

Caseine in the curd of milk, & c.
,
are all forms of one and the same

substance , composed of carbon, hydrogen,
oxygen, and nitrogen. As

nitrogen is a large constituent of the atmosphere , and animals are

taking it into the ir lungs with every breath they draw
,
we might

suppose that they take this element of the ir frame directly from the

air. B ut they do not. E ven this is furnished by vegetables, and

animals rece ive it ready-made in the ir food. And this brings us to

consider still another and most important vegetable product, of a

different class from the rest (omitted till now,
for the sake of greater

Simplicity ) namely
,
what is called

476. P roteine. This name has been given to i t by chemists
, be

cause i t occurs under such a protean variety of forms . The Gluten

of wheat and the Legumine of beans and other leguminous plants

may be taken to represent i t. It occurs in all plants, at least in

young and growing parts . It does not make any portion of the ir

tissue , but is contained in all living cells, as a thin j elly
,
mingled

with the sap or juice , or as a de licate mucilaginous l ining. In fact,
it is formed earlier than the cell-wal l itse lf, and the latter is moulded

on it, as it.were ; so it is also called P rotoplasm. It disappears from

common ce lls as they grow Old, be ing transferred onward to new or

forming parts, where it plays a very active part in growth . M ixed

with starch , & c.
, i t is accumulated in considerable quantity in wheat,

beans, and other grains and seeds, especially those which are most

nutritious as food . I t is the prote ine which makes them so nutritious.

Taken by animals as food, i t forms the ir flesh and sinews, and the

animal part of the ir bones, without much change ; for it has the same

compositior
i

,
-is just the same thing, indeed , in some slightly different

forms . To produce it, the plant employs, in addition to the carbonic
acid and water already mentioned as its general food , some ammo

nia ; which is a compound of hydrogen and nitrogen . Ammonia

(which is the same thing as hartshorn) is constantly escaping

into the air in small quanti ties from all decompos ing vegetable
and animal substances. B esides, i t is produced in every thunder
storm . E very flash of lightning causes some to be made ( in the
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form of nitrate of ammonia) out of the nitrogen of the air and the

vapor of water. The reason why it never accumulates in the air

so as to be perceptible is, that it is extremely soluble in water, as

are all its compounds. SO it is washed out of the atmosphere by the

rain as fast as it is made or rises into it, and is brought down to the

roots of plants, which take it in free ly. When assimilated in the

leaves along with carbon and water, proteine is formed, the very

substance of the flesh Of animals . SO all flesh is vegetable matter
in its origin.

477 . E ven the earthy matter of the bones, and the iron and other

mineral matters in the blood of animals, are derived from the plants

they feed upon, with hardly an exception. These are furnished by
the earthy or mineral constituents Of plants and are mere ly

accumulated in the animal frame.

478 . Animals, therefore , depend absolutely upon vegetables for

the ir be ing. The great Object for which the All-wise Creator estab

lished the vegetable kingdom evidently is, that plants might stand on

the surface of the earth between the mineral and the animal crea

tions, and organize portions of the former for the sustenance of

the latter.

LES SON XXV II.

PLANT-LIFE .

479. LIFE is known to us only by its effects. We cannot tell
what i t is but we notice some things which it does . One peculi

arity of l iving things, which has been i llustrated in the las t Lesson,
is the ir power Of transforming matter into new forms. and thereby

making products never produced in any other way. L ife is also
manifested by

480 . Motion, that is, by self-caused movements. L iving things

move ; those not l iving are moved . Animals, living as they do

upon organized food ,— which is not found everywhere— must

needs have the power of going after i t, of collecting it, or at least of

taking it in ; which requires them to make spontaneous movements .

But plants, with the ir wide—sprea d surface (34, 131 ) always in con~



https://www.forgottenbooks.com/join


168 PLANT-LIFE . LLE SSON 27.

under the glass l ike strings Of blue beads, each bead being a cel l.
B ut here a microscope magnifying six or e ight hundred times in

diameter is needed to see the current distinctly.

48 4. The movement belongs to the protoplasm or je lly-like
matter under the ce ll-wall. As this substance has just the same

composition as the flesh of animals, it is not so strange that it Should

exhibit such animal—like characters. In the Simplest water-plants,
of the Sea-weed family, the body which answers to the seed is at

first only a rounded little mass of protoplasm . When these bodies
escape from the mother plant, they Often swim about freely in the

water in various directions, by a truly spontaneous motion, when they

closely resemble animalcules, and are often mistaken for
'

them . After

enjoying this active life for several hours, they come to rest, form

a covering Of ce llulose , and therefore become true vegetable ce lls,
fix themse lves to some support, germinate , and grow into the

perfect plant.

485 . Absorption, Conveyance of the Sap, &c. Although contained in

cells with closed walls , nevertheless the fluids taken in by the roots

are carried up through the stem to the leaves even of the topmost

bough of the tallest tree . And the sap, after its assimilation by the

leaves, is carried down in ' the bark or the cambium-layer
,
and dis

tributed throughout the plant, or else is conveyed to the points where

growth is taking place , or is accumulated in roots, stems, or wherever

a deposi t is being stored up for future use ( 7 1 , 104, 128 ,
48 6. That the rise of the sapis pretty rapid in a leafy and growing

plant, on a dry summer’

s day, is evident from the amount of water it

is continually losing by exhalation from the fol iage (447) a loss

which must all the while be supplied from the roots, or e lse the

leaves would dry up and die ; as they do so promptly when sepa

rated from the stem, or when the stem is cut off from the roots.

Of course they do not then lose moisture any faster than they

did before the separation ; only the supply is no longer kept

up from below .

48 7 . The rise Of the sap into the leaves apparently is to a great

degree the resul t of a. mode of diffusion which has been called E h

desmose. It acts in th is way. Whenever two fluids of different

density are separated by a membrane , whether of dead or of living

substance , or are separated by any porous partition, a flow takes

place through the partition, mainly towards the heavier fluid, unti l
that is brought to the same density as the other. A familiar il lus
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tration is seen when we place powdered sugar upon strawberries,
and slightly moisten them : the dissolving sugar makes a solution

stronger than the juice in the ce lls of the fruit ; so th is is gradually

drawn out. A lso when pulpy fruits are boiled in a strong sirup ; as

soon as the s irup becomes denser than the juice in the fruit, the

latter begins to flow out and the fruit begins to shrive l. B ut when

shrivelled frui ts are placed in
'

weak sirup, or in water, they become

plump , because the flow then sets inwards , the juice in the cells be ing
denser than the water outside. Now the ce l ls of the l iving plant

contain organic matter, in the form of mucilage
, protoplasrn, some

times sugar, & c. ; and this particularly abounds in young and

growing parts, such as the tips of roots (Fig. which , as is wel l

known, are the princi pal agents in absorbing moisture from the

ground . The contents Of the ir ce l ls being therefore always much

denser than the moisture outside (which is water containing a l ittle

carbonic acid
,
& c. , and a very minute quantity Of earthy matter) ,

this moisture is constantly drawn into the root. What makes i t
ascend to the leaves ?

48 8 . TO answer th is question, we must look to the leaves, and

consider what is going on there . For (however it may be in the

Spring before the leaves are out) , in a leafy plant or tree the sap is

not forced upfrom be low
,
but is drawnupfrom above . Water large

ly evaporates from the leaves (447) i t fl ies off into the air as vapor,
leaving behind all the earthy and the organic matters,— these not

be ing volati le —the sap in the ce lls of the leaf therefore becomes

denser, and so draws upon the more watery contents of the ce lls of

the stalk , these upon those of the stem below , and so on, from ce l l to

ce ll down to the . root, causing a flow from the roots
-

to the leaves.

which begins in the latter,
towards which it blows. Somewhat Simi larly, e laborated sap is

drawn into buds or any growing parts, where i t is consolidated

I
‘

nto fabric, or is conveyed into tubers, roots , seeds
, and the l ike ,

in which it is condensed into starch and stored up for future use

( 74, 103 ,
48 9 . SO in absorbing moisture by the roots

,
and in conveying

the sapor the juices from ce ll to cell and from one part to another.

the plant appears to make use of a physical or inorganic force ; but
i t manages and directs this as the purposes of the vegetable econ

omy demand . Now
, when the proper materials are brought to the

growing parts, growth takes place ; and in growth the plant moves
15

just as a wind begins in the direction
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the particles of matter, arranges them, and shapes the fabric in a

manner which we cannot at all explain by any mechanical laws.

The organs are not shaped by any external forces ; they Shape

themselves, and take such forms and positions as the nature of

each part, or the kind of plant, requires.

490. Special Movements. B es ides growing, and qui te independent

of i t, plants not only assume particular positions, but move or bend

one part upon another to do so. Almost every Species does this, as

we ll as what are called sensitive plants . In springing from the seed ,
the radicle or stem of the embryo, if not in the proper position
already, bends itself round so as to direct its root-end downwards,
and the stem-end or plumule upwards. It does the same when

covered so deeply by the soi l that no light can affect it, or when
growing in a perfectly dark cellar. B ut after reaching the l igh t,
the stern bends towards that, as every one knows ; and bends
towards the stronger light, when the two sides are unequally ex

posed to the sun. It is now known that the shoot is bent by the

Shortening of the cel ls on the more illuminated side for if we split

the bending shoot in two, that side curves over stil l more , while the

opposite Side incl ines to fly back . B ut how the light causes the

ce lls to shorten on that Side , we can no more explain, than we can

tell how the will , acting through the nerves, causes the contraction
of the fibres of the muscles by which a man bends his arm. We
are sure that the bending Of the shoot has nothing to do with

growth , because i t takes place after a shoot is grown ; and the del

icate stem of a young seedling will bend a thousand times faster

than i t grows. Also because i t is yellow light that most favors

growth and the formation of vegetable fabric, while the blue and

v iolet rays produce the bending. Leaves also move, even more

free ly than stems. They constantly present their upper face to ti e

light ; and when turned upside down, they twist on the ir stalks, or

curve round to recover the ir original position. The free ends of

twining stems , as ofHop, or Morning Glory, or B ean, which appar

ently hang over to one side from the ir we igh t, are in fact bent over,
and

, the direction of the bend constantly changing, the shoot is

stead ily sweeping round the circle , making a revolution every few

hours, or even more rapidly in certain cases, unti l i t reaches a

ne ighboring support, when, by a continuation Of the same move

ment, it twines around i t . Most tendri ls revolve in the same way,
sometimes even more rapidly ; whi le others only turn from the
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Desmodium gyrans of the East Indies, spontaneously falling and

rising by turns in jerking motions nearly the whole day long ? We
can only say, that plants are al ive, no less than animals, and that it

is a characteristic of l iving things to move .

CRYPTOGAMOUS OR FLOWERL E S S PLANTS .

493. IN all the foregoing Lessons, we have had what may be

called plants Of the higher classes alone in view. There are others,
composing the lower grades Of vege tation, to which some allusion

ought to be made .

494. Of this sort are Ferns or B rakes, Mosses, L iverworts,
L ichens , Sea-weeds, and Fungi or M ushrooms. They are all

classed together under the name of fi lowerless P lants, or Crypto

gamous P lants ; the former epithe t referring to the fact that they do

not bear real blossoms (with stamens and pisti ls ) nor seeds (with an

embryo ready-formed within) . Instead of seeds they have spores,

which are usually simple cel ls The name Cryptogamous

means, of hidden fructification, and intimates that they may have

something answering to stamens and pisti ls, although not the same

and this is now known to be the case with most Of them .

495 . F lowerless plants are so very various, and so peculiar in

each family, that a volume would be required to i l lustrate them .

Curious and attractive as they are , they are too d ifficult to be studied

botanically by the beginner, except the Ferns, Club-Mosses, and

Horse-tails. For the study of these we refer the student at once to

the Manual of the B otany of the Northern United States, and to the

Field, Forest, and Garden B otany. The structure and physiology
Of these plants, as we l l as of the Mosses, L iverworts, L ichens, Sea

sveeds, and Fungi, are explained in the StructuralB otany, or Botanical

Text-B oole, and in other similar works. When the student has

become prepared for the study
, nothing can be more inte resting than

these plants of the lowest orders.
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LE S SON XXV III.

S PE C IE S AND KIND S.

496. UNTIL now,
we have been considering plants as to their

structure and the ir mode Of life . We have
,
as it were, been read

ing the biography of an individual plant, following it from the tiny

seedling upto the mature and fruit-bearing herb or tree , and learning

how i t grows and what i t does. The botanist also considers plants

as to their relationships.

497 . P lants and animals, as is wel l known, have two great pecu

liarities : l st, they form themse lves ; and 2d, they multiply them

se lves. Theyreproduce themse lves in a continued succession of

498 . Individuals M ineral things occur as masses, which are

divisible into smaller and st ill smaller ones without alteration of

the ir properties B ut organic things (vegetables and ani

mals) exist as individual beings . Each owes its exis tence to a

parent, and produces similar individuals in its turn. SO each indi

vidual is a link of a chain ; and to this chain the natural-historian

applies the name Of

499. Species. All the descendants from the same stock therefore

compose one species. And it was from our Observing that the sev

eral sorts of plants or animals steadily reproduce themselves, or
,
in

other words, keep up a succession of Simi lar individuals,—that the

idea Of Species originated. So we are led to conclude that the Cre

ator established a definite number Of Species at the beginning
,
which

have continued by propagation, each after its kind .

500. There are few Species, however, in which man has actually

Observed the succession for many generations. It could seldom be

proved that a ll theWhite P ine trees orWhite Oaks of any forest
came from the same stock . B ut Observation having familiarized

us with the general fact, that individuals proceeding from the same
stock are essentially alike , we infer from their close resemblance
that these Simi lar individuals belong to the same Species. That is,
we infer i t when the individuals are as much like each other as those
are which we know to have Sprung from the same stock .

501 .We do not infer it from every resemblance for there is the
resemblance ofkind, —as between theWhite Oak and the RedOak,

15
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and between the latter and the Scarlet Oak : these , we take for

granted, have not originated from one and the same stock, but from

three separate stocks. Nor do we deny it on account of every

difference ; for even the Sheep of the same flock , and the plants

raised from peas of the same pod, may show differences, and such

differences occasionally get to be very striking. When they are

pretty we ll marked, we cal l them

Varieties. TheW’hite Oak, for example , presents two or three
varie ties in the shape of the leaves. although they may be all al ike

upon each particular tree . The question often arises, practically,
and i t is Often hard to answer, whether the difference in a particular

case is that Of a variety, or is specific. If the former, we may
commonly prove i t to be so by find ing such intermediate degrees

of difference in various individuals as to show that no clear l ine of

distinction can be drawn be tween them ; or e lse by Observing the

variety to vary back again, if not in the same individual , yet in its

Offspring. Our sorts of Apples, P ears, Potatoes, and the like, show

us that differences which are permanent in the individual, and con

tinne unchanged through a long series Of generations when propa
~

gated by division (as by offs ets
, cuttings, grafts , bulbs, tubers,

are not l ikely to be reproduced by seed. Stil l they sometimes are

so : and such varieties are called

Races. These are strongly marked varieties, capable of be ing

propagated by seed . Our different sorts ofWheat, Indian Corn,
Peas, Radishes, & c.

, are familiar examples : and the races of men

Offer an analogous instance .

502. I t should be noted
,
that all varieties have a tendency to be

reproduced by seed , just as all the peculiarities of the parent tend to

be reproduced in the Offspring. And by se lecting those plants which

have deve loped or inherited any desirable pecul iarity, keeping them

from mingling with the ir less promising brethren, and selecting again

the most promising plants raised from the ir seeds, we may in a few

generations render almost any variety transmissible by seed, so long

as we take good care of it. In fact, th is is the way the cultivated or

domesticated 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. B ut man does not really produce them. Such pecul iarities
-often surprising enough now and then originate , we know not

how ( the plant Sports, as the gardeners say) ; they are only pre

served, propagated, and generally furthe r deve loped, by the culti
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the higher grade Of Flowering plants, exhibiting the full plan of

vegetation, and the lower grade of Flowerless plants, in which

vegetation is so Simplified that at length the only likeness between

them and our common trees or Flowering plants is that they are

both vegetables. From Species, then, we rise first to

505. Genera ( plural Of Genus) . The Rose kind or genus, the Oak

genus, the Chestnut genus, &c.
, are familiar il lustrations. Each

genus is a group of nearly re lated Species, exhibiting a particular

plan. All the Oaks belong to one genus, the Chestnuts to w orker.

the B eech to a third. The Apple, Pear, and Crab are species of one

genus, the Quince represents another, the various species of Haw
thorn a third . In the animal kingdom the common cat, the wild cat,
the panther, the tiger, the leopard , and the l ion 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 number 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 B eech

genus and the Chestnut genus would be just as distinct from the Oak

genus even if but one B eech and one Chestnut were known ; as ia
deed was the case formerly.

506. Orders 01' Families ( the two names are used for the same thing

in botany ) are groups of genera that resemble each other ; that is,
they are to genera what genera are to Species. AS familiar i llustra
tions, the Oak, Chestnut, and B eech genera, along with the Haze]

genus and the Hornbeams, all be long to one order, viz . the Oak Fam

ily ; the B irches and the Alders make another family ; the Poplars

andWillows, another ; theWalnuts (with the B utternut) and the

Flickories, another. The Apple genus, the Quince and the Haw
horns, along with the P lums and Cherries and the Peach, the
Raspberry, with the B lackberry, the Strawberry, the Rose, and many

other genera, belong to a large order, the Rose Family.

507 . Tribes and Suborders. This leads us to remark, that even the

genera of the same order may Show very unequal degrees of resem

blance. Some may be very closely re lated to one another, and at the

same time differ strikingly from the rest in certain important partie
ulars. In the Rose Family, for example, there is the Rose genus
i tse lf, with the Raspberry genus, the Strawberry, the C inquefoi l,
&c. near it, but by no

_
means so much lik e it as they are like each
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other this group
,
therefore, answers to what is called a Tribe and

the Rose itself stands for another tribe . B ut we further Observe

that the Apple genus, the Hawthorns, the Quince , and the June

berry
,
though of the same order, and nearly re lated among them

selves difier yet more widely from the Rose and its nearest relations

and so,
on the other hand , do the P lum and Cherry

, the Peach and

the Almond . So this great Rose Family, or Order, is composed of

three groups, of a more marked character than tribes
,
— groups

which migh t natural ly be taken for orders and we call them Sub

orders. B ut students will understand these matters best after a few
lessons in studying plants in a work describing the k inds .

508 . Classes. These are great assemb lages of orders
,
as already

explained The orders of Flowering P lants are numerous
,

no less than 134 being represented in the B otany of the Northern

United States ; but they all group themselves under two great

classes . One class comprises all that have seeds with a mono
cotyledonous embryo endogenous stems and general ly

parallel-veined leaves ( 139) the other
,
those w ith d icotyledonous

embryo, exogenous stems
,
and net ted-veined leaves and the whole

aspect of the two is so different that they are known at a glance .

509 . Final ly, these two classes together compose the upper Series

or grade of F lowering or Phwnogamous P lants, which have their
counterpart in the lower Series of F lowerless or ( e ptogamous P lants,
—Composed of three classes

,
and about a dozen orders.

5 10 . The universal members o f classification are CLASS
,
ORDER ,

GENU S , SPECIE S, always standing in this order.

‘ When there are

more
,

‘ they tak e their
'

places as in the fol lowing schedule
,
which

comprises all that are general ly used in a natural classification,

proceeding from the h ighest to the lowest, viz

Series,

CLASS,
Subclass

,

ORDER, or FAMILY ,
Suborder

,

Tribe
,

Subtribe,
GENUS

Subgenus or Sect ion,
SPECIE S,

Variety.

S F—9
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LE S SON XXIX .

B OTANICAL NAME S AND CHARACTERS .

511. PLANTS are classified,—i. e . are marshalled under their re

spective classes, orders, tribes, genera, and Species,—and they are

characterized ,—that is, the ir principal characteristics or distinguish

ing marks are descri bed or enumerated, in order that,
First , the ir resemblances or differences, of various degrees, may

be clearly exhibited, and all the species and kinds ranked next to

those they are most re lated to —and

Secondly
,
that students may readily ascertain the botanical names

of the plants they meet with , and learn their peculiarities, properties,
d place inthe system .

5 12. It is in the latter that the young student is chiefly intereste d.

And by his studies in this regard he is gradually led up to a higher

point of view, from which he may take an intel ligent survey of the

whole general system of plants. B ut the best way for the student

to learn the classification of plants (or B otany as a system ) , is to use
i t, in finding out by i t the name and the peculiarities of all the wi ld

plants he meets with .

5 13. Names. The botanical name of a plant, that by which a

botanist designates i t, is the name of its genus followed by that of

the Species. The name of the genus or kind is like the family name

or surname of a person, as Smith, or Jones. That of the species

answers to the baptismal name, as John, or James. Accordingly
,

theWhite Oak is called botanically Quercus alba the first word , or

Quercus , be ing the name of the Oak genus ; the second, alba , that

of this particular species. And the Red Oak is named Quercus

rubra ; the B lack-Jack Oak, Quercus nigra and so on. The bo

tanical names are all in Latin (or are Latini zed) , this.

be ing the

common language of science everywhere and according to the

usage of that language, and of most others, the name of the species

comes after that of the genus, while in English it comes before it.

5 14. Generic Names. A plant, then, is named by two words . The

generic name , or that of the genus, is one word, and a substantive.

Commonly i t is the old classical name , when the genus was known

to the Greeks and Romans ; as Quereus for the Oak, Fagus for the
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worthia M
'

ehaux ii , p . 65, named for the early botanist M ichaux ;
and Polygala Nuttallii , in compliment to M r. Nuttall, who described

it under another name . Such names Of persons are of course writ

ten with a capital initial letter. Occasionally some old substantive

name is used for the species ; as Magnolia Umbrella , p . 49, and Ra

nunculus Flammula , p . 41 . These are also written with a capital

initial , and need not accord with the generic name in gender, &c.

5 17 . The name of a varie ty, when it is distinct enough to require

any, is made on the same plan as that of the Species, and is written

after i t ; as, Ranunculus Flammula, va
’

riety reptans, p . 41 ( i . e . the

creeping variety) , and R. abortivus, variety micranthus, p . 42, or

the small-flowered varie ty of this species.

5 18 . Names of Groups. The names of tribes, orders, and the like ,
are in the plural number, and are commonly formed by prolonging

the name of a genus of the group taken as a representa tive of i t.

For example , the order of which the B uttercup or Crowfoot genus,
Ranunculus, is the representati ve, takes from it the name ofRanun

culaceae (Manual , p . 34) meaning P lantee Ranunculaceee when
wri tten out in full , that is, Ranunculaceous P lants. This order
comprises several tribes ; one of which , to which Ranunculus i tself
belongs, takes the name of Ranunculeee ; another, to which the

genus Clematis, or the V irgin’

s-B ower, belongs, takes accordingly

the name of Clematz
'

dece and so on. So the term Rosaceae (mean
ing Rosaceous plants) is the name of the order of which the Rose

(Rosa) is the we ll-known representative ; and Roseee is the name of

the particular tribe of i t which comprises the Rose .

5 19. A few orders are named on a somewhat different plan. The

great order L eguminose , for instance (Manual
,
p . is not named

after any genus in i t ; but the fruit, which is a legume gives
tthe name ofLeguminous Plants . So, l ikewise, the order Umbelliferae

(Manual , p . 18 7) means Umbe ll iferous or Umbe l-bearing P lants ;
and the vast order Compositw (Manual, p . 215) is so named because
i t consists of plants whose blossoms are crowded into heads of the

sort which were called “
compound flowers”by the old botanists

520. Characters. The brief descri ption, or enumeration in scien

tific terms, of the principal d istinctive marks of a species, genus,
order, or other group , as given in botanical works, is called its

Character. Thus, in the Manual, already referred to, at the begin
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ning, the character of the first great series is given ; then that of

the first class, of the first subclass, and of the first division under i t.

Then, after the name of the order, follows its character ( the ordinal

character) under the name of each genus (as, 1 . Clematis, p . 35 )
is added the generic character, or description of what essentially

dist inguishe s it ; and finally, following the name of each species, is

the specific character, a succinct enumeration of the points in wh ich

it mainly differs from other Species of the same genus . See, for

illustration, Clematis Viorna, p . 36, where the sentence immediate ly

following the name is intended to characteri ze that Species from all

others l ike it.

521. Under this genus, and generally where we have several spew

cies of a genus, the species are arranged under sections, and these

Often under subsections, for the student’s convenience in analysis,
the character or description of a section applying to all the species

under it, and therefore not hav ing to be repeated under each species.

Under Clematis, also, are two sections with names, or sub—genera,
which indicates that they might almost be regarded as two distinct

genera. B ut these de tails are best understood by practice, in the

actual studying of plants to asce rtain the ir name and place . And to

this the student is now ready to proceed.

LESSON XXX.

HOWTO STUDY PLANTS .

522. HAVING explained , in the two preced ing Lessons, the gen

eral principles of Classification, and of B otanical Names, we may
now Show,

by a few examples, how the student is to proceed in

applying them , and how the name and the place in the system of an

unknown plant are to be ascertained .

523.We suppose the student to be provided wi th a hand magni

fying-glass, and, if possible , with a. simple microscope, i . e . with a

magnifying-glass, of two or more diffe rent powers, mounted on a

support, over a stage , holding a glass plate , on which small flowers
or the ir parts may be laid , wh ile they are dissecte d under the mi

oroscopo with the points of needles (mounted in handles) , or div ided

16
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by a sharp knife . Such a microscope is not necessary, except for

very small flowers ; but i t is a great convenience at all times
,
and

is indispensable in studying the more difficult orders of plants .

524.We suppose the student now to have a work in which the

plants of the country or district are scientifically arranged and

described : if in the Southern Atlantic States, Dr. Chapman’

s Flora

of the Southern States ; if north of Carol ina and Tennessee, Gray’

s

Manual of the B otany of the United States, fifth edition or, as cov

ering the whole ground as to common plants, and including also all

the common cultivated plants , Gray’

s Field, Forest, and Garden

Botany, which is particularly arranged as the companion of the

present work ; that containing brief botanical descriptions of the

plants, and this the explanation of the ir general structure , and of

the techn ical terms employed in describing . them. To express

clearly the dist inctions wh ich botanists observe , and which furnish

the best marks to know a plant by, requires a good many technical

terms, or words used with a precise meaning. These , as they are

met with , the student should look out in the Glossary at the end of

this volume . The terms in common use are not so numerous as

they would at first appear to be . With practice they will soon be

come so fami liar as to give very little trouble . And the application

of botanical descri ptive language to the plants themselves , indicating

all their varieties of form and structure , is an excel lent d isci pline
for the mind , equal, if not in some respects superior, to that of learn

ing a classical language .

525 . The following illustrations and explanations of the way to use
the descri pti ve work are

, first, for The Field, Forest, and Garden B ot
any, that be ing the one which will be generally used by beginners and
classes. This and the Lessons, bound toge ther in a Single compact

volume , will serve the whole purpose of all but advanced students,
teachers, and working botanists. Thus equipped , we proceed to
526. The Analysis of 8 Plant. A B uttercup will serve as well

as any. Some species or other may be found in blossom throughout

nearly the whole spring and summer ; and, except at the very

beginning of the season, the frui t, more or less deve loped , may be

gathered with the blossom. To a full knowledge of a plant the
fruit is essential , although the name may almost always be ascer

tained without it. This common yellow flower be ing under exam
ination, we are to refer the plant to its proper class and order or
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little higher upon the receptacle, an indefinite number of stamens ;
and, lastly, covering the summit or centre of the receptacle , an in

definite number of pisti ls.

A good view of the whole

is to be had by cutting the

flower directly through the

middle, from top to bottom

(Fig. If this be done

with a sharp knife, some of the pist ils will be neatly divided, or may
be so by a second sl icing. Each pistil, we see , is a closed ovary,
containing a Single ovule ( Fig. 359) ascend ing from near the base

of the ce ll, and is tipped with a very short broad style , which has
the stigma running down the whole length of its inner edge . The

ovary is l ittle changed as i t ripens into the sort of frui t termed an

alcene (Fig. the ovule becoming the seed and fitting the cel l

(Fig. Reverting to'

the key, on p . 13
,
we find that the class

to which our plant belongs has two subclasses, one with pisti l of

the ordinary sort, the ovules in a closed ovary the other without

proper pistil, the ovules naked on a scale , &c. The latter is

nearly restricted to the P ine Fami ly. The examination already had

makes it quite clear that our plant belongs to the first subclass.
ANGIOSP ERMOUS Exogenous or D icotyledonous P lants.

530. We have here no less than 1 10 orders under this subclass.

To aid the unpractised student in finding his way among them ,
they

are ranked under three artificial divisions ; the P olypetalous , the

Monopetalous, and the Apetalous. The plant in hand be ing fur
nished, in the words of the key, with both calyx and corol la, the
latter of wholly separate petals ,

”
is to be sought under I . POLY

PETAL OUS D IVI S ION ; for the analysis of which , see p . 14.

531 . Fully half the families of the class rank under this div ision.

The first step in the key is to the sections A and B to the first of
which, having “

stamens more than 10, and more than twice the

number of the sepals or divisions ofthe calyx
,

”
our plant must pertain.

532. Under this we proceed by a series of successive ste ps, their
gradations marked by the ir pos i tion on the page , leading down to

the name of the order or family
, to which is appended the number

FIG . 359 . A pistil taken from a B uttercup (Ranunculus bulbosus ) , and more magnified ;
its ovary cut through lengthwise ,

showing the ovule . 360. One of its pis tils when ripened

into a fruit (achenium or akene ) . 861 . The same , cut through , to Show the seed in it.
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of the page where that family and the plants under i t are described.

The propositions of the same grade , two or more , from which de
termination is to be made , not only stand one directly under the

other, but begin with the same word or phrase , or with some

counterpart, -in the present case again with S tamens,
”
and with

four propositions, with one and only one of which the flower in
hand Should agree . It agrees with the last of the four : Stamens

normonadelphous.

”

533. The proposi tions under this, to which we are now directed ,
are Six ,

beginning with the word P istils or P istil .” The one

which applies to the flower in hand is, clearly , the fourth : P isti ls

numerous or more than one , separate , on the receptacle .

”

534. The terms of the analysis d irectly subordinate to this are

only two : we have to choose between Stamens borne on the

calyx ,
”
and Stamens borne on the receptacle .

”
The latter is true

of our flower. The terms subordinate to this are four, beginning

with the word Leaves.

”
The fourth alone accords : L eaves not

pe ltate herbs, and this l ine leads out to the CROWFOOT
FAM ILY , and refers to p . 33.

535 . Turning to that page , a perusal of the brief account of the

marks of the RANUN CU LAC EJE ( the technical Latin name) or CROW
FOOT FAM IL Y, assures us that the Key has led us safe ly and readily

to a correct result. Knowing the order or family, we have next to

ascertain the genus. Here are twenty genera to choose from ; but

the ir characters are analyzed under sections and successive sub

sections =x< &c.) so as to faci litate the way to the desired

resul t. Of the two primary sections, we must reject 1 , as it agrees

only in respect to the pisti ls, and differs wholly in the characters

furnished by the sepals, the petals, and the leaves. With 2.

Sepals imbricated in the had : not cl
imbing nor woody,

”i t agrees. It

also agrees with the sub-section immediate ly fol lowing, v iz P ris.

tile and alcenes, several or many in a head, one—seeded.

”
The sub.

division fol lowing : P etals none : sepalspetal
-like,

”
is inapplicable

but its counterpart, 4 P etals and sepals both conspicuous,five or

more : alcenes, nalced, short-pointed,
”
sui ts , and restricts our choice to

the three genera, Adonis, Myosurus, and Ranunculus. The deter

mination is soon made , upon noting the naked sepal s, the petals with

the
’ l ittle scale on the upper face of the short claw , and the akenes

in a head : so the genus is, 7 . RANUNCUL US .
l 6
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536. The arrangement of the Species of Ranunculus is to be

found, under the proper number, 7 , on p. 37 and the fol lowing.

The first section contains aquatic species ; ours is terrestrial , and in

all other part iculars answers to 2. The smooth ovary and akene ,
and the perennial root refer it to the sub~ ection fol lowing, marked

by the single star. The shape of the leaves excludes i t from the

Spearwort Crowfoots ,
”
the large and showy petals from the

~t Smal l-flowered Crowfoots ; while all the marks agree with

B UTTERCUP S or COM MON Cnowroors . There is stil l

a subdiv ision, one set marked , Natives of the country, low or

spreading,
”
the other +4 I ntroduced weeds from E urope, com

mon in fields, &c. : stem erect : leaves much cut,
” which is the

case . We have then only to choose be tween the two fie ld Crow

foots, and we have supposed the pupi l to have in hand the lower,
early-flowered one , common at the east, which has a solid bulb or corm

at the base of the stem , and displays its golden flowers in spring or

earl iest summer, and which accordingly answers to the description

of RANUNCULUS B ULB OSUS , the B UL B OUS B UTTERCUP.

537. Later in the season i t might have been R . acris, the Tall

B uttercup, or much earl ier B . fascicularis, or R. repens. Having
ascertained the genus from any one Species, the student would not
fai l to recogni ze it again in any other, at a glance .

538 . If now, with the same plant in hand, the Manual (Fifth

edition) be the book used, the process of analysis will be so Similar
,

that a brief indication of the steps may suffice. Here the corres

ponding Analytical Key, commencing on p . 21
,
leads Similarly to

the first Series, Class, Subclass, and D ivision - to A,
with nume

rous stamens ; l , with calyx entire ly free and separate from the

pisti l or pistils, thence to the fourth line beginning with the word

P istils ; thence to the third of the three subordinate propositions,
viz . to “ Stamens inserted on the receptacle to the second of the

succeeding couplet, or “ F i laments longer than the anther”; to the

second of the next couple t, Flowers perfect,
”
& c.

, and to the first
of the final couple t, Leaves not pe ltate ; pe tals deciduous, which

ends in RANUNC U LAC EZE , This is the technical name of the

family, and the page where it is described .

539. Turning to that page we read the general description of that
order, particularly the portion at the beginning printed in italics,
which comprise s the more important points . The “ Synopsis of the



https://www.forgottenbooks.com/join


18 8 HOWTO STUDY PLANTS . [L E S SON 3 1.

p . 12, the student is led to ask, first, is the plant PHE NOGAMOUS OI
FL OWER ING Of course i t is ; the blossom , with its

stamens and pisti ls, answers that question. Next, to

which of the two classes Of F lowering P lants does i t

be long ? If we judge by the stem
,
we ask whether i t

is exogenous or endogenous ( 422 A section of

the stem ,
considerably magnified , given on page 15 1

,

we may here repeat ( Fig. it plainly shows a

ring of wood be tween a central pith and a bark. I t is therefore

exogenous. M oreover, the leaves are netted-ve ined , t hough the

ve ins are not conspicuous. We might even judge from the embryo ;
for there is l ittle difficulty in dissecting a flax-seed , and in finding

that almost the whole interior is occupied by an embryo with two

cotyledons, much l ike that of an apple-seed (Fig. 1 1 , and this

class, as one of its name denotes, is dicotyledonous. If we view the

parts of the blossom ,
we perce ive they are five throughout ( Fig. 363,

a number which occurs in that class only. All these marks,
or as many of them as the student is able to verify, show that the

plant belongs to Class I. EXOG ENOUS or D ICOTYL EDONOUS PLANTs.

543. To which subclass , is the next inquiry. The single but

several-ce lled ovary in the centre of the flower, enclosing the ovules,
assures us that i t belongs to the ANG IOSPERMOUS subclass, p . 13.

544. To get a good idea of the general p lan of the flower, before

proceeding farther, cut it through the middle lengthwise , as in Fig.

364, and a lso take a slice across a flower-bud, which will bring to view
an arrangement somewhat l ike that of Fig. 365 . Evidently the

blossom is regularly constructed upon the number five. It has a

calyx of five sepals, a corol la of five pe tals , five stamens, and five

FIG . 362 . Section of the stem ofFlax, magnified . 863 . Summit of a branch of the wmxnon
‘

lax, wi th two flowers . 364. A flower divided lengthwise and enlarged .
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styles , with the ir ovaries all combined into one compound ovary.We note , also, that the several parts of the blos

som are all free and unconnected , the leaves

of the calyx , the petals, and the stamens all ris
ing separately one after another from the recep

tacle underneath the ovary ; but the filaments,
on close inspection, may show a slight union

among themse lves, at the base.

545 . So our plant, having 5 separate pe tals, is of . the POLYPETA

LOUS division of the first clas s, for the analysis of which see page 14.

546. B ut i t does not be long to the primary d ivision A ,
which has

more than 10 stamens. The student passes on
,
therefore , to the

counterpart division B , on page 16, to which the few stamens, here
only five , refer i t.

547 . Of the three subdivisions, with numerals prefixed, only the

second answers ; for the calyx is free from the ovary, and there is
only one ovary, al though the styles are five .

548 . The divisions subordinate to this form a couplet ; and our

plant agrees with the second member of i t
,
having Stamens of the

same number as the petals [5] and
“
alternate with them .

”
The

division under this is a triplet, of which we take the third member ;
for the Leaves are not punctate with pe llucid dots. Under

.

this,
in turn

,
is a triplet beginning wi th the word Ovary, and the five , if

not ten ce lls, determine our choice of the third member of it
,

Ovary compound .

”
Under this we have no less than nine choices,

dependent upon the structure of the ovary, the number of ovules

and Seeds, &c. B ut the 5-ce lled ovary with a pair of ovules in

each cell, separated by a false partition projecting from the back

(Fig. so that the pod becomes in fact lO-ce lled , with a sol»

itary seed in each ce ll , is described only in the ninth and last of

he set, p . 18 . Under this, again, we have to choose among five

propos itions relat ing to the seeds. Here the fifth Seeds and

ovules only one or two in each cel l”—alone meets the case.

Under this, finally, we have to choose from six lines, beginning

with the words Tree , Shr ubs, or Herbs. The fifth alone agrees,
and leads to the FLAx FAM ILY, p . 77 .

549 . There is only one genus of it in this country, namely, the

FLAx genus itself, or L INUM . To determine the Species
,
look first

FIG. 865 . Cross-section of an unexpanded flower of the same , a sort of diagram.
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at the three sections, marked with stars . The second answers to

our plant ; and the annual root, pomted Sepals, and blue petals deter

mine it to be the COMMON FLAx , LINUM US ITATI S SIMUM .

550. B y the Manua l, the same plant would be similarly traced,
along a somewhat different order of steps

,
down to the genus on

p. 104, and to,
the species

,
which being a fore ign culti vated one, and

only by chance spontaneous, is mere ly mentioned at the .close .

551 . After several analyses of this kind , the student wil l be able

to pass rapidly over most of thet" steps ; should ordinari ly recog

nize the class and the division at a glance. Suppose a common Mal

low to be the next subject. Having flowers and seeds, it is Phaano

gamons. The netted-ve ined leaves, the structure of the stem
,
and

the leaves of the flower in fives, refer i t to C lass I . The pisti ls, of

the ordinary sort, refer it to Subclass I . The five petals refer i t to

the Polype talous division. Turning to the Key in the Field, Forest,

and Garden B otany. and to the analysis of that div ision, commencing

on p . 14, the numerous stamens fix i t upon A ,
under which the

very first line, Stamens monadelphous, united with the base of

the corolla ; anthers kidney-shaped , one-celled,
”

exactly expresses

the structure of these organs in our plant, which is thus determined

to be of the M ALL OWFAM I LY, for which see page 70.

552. After reading the characte r of the family, and noting its
agreement in all respects, we fix upon 1 , in which the anthers are
all borne at the top, and not down the side of the

'

tube of filaments .

lVe pass the subdivision with aSingle star, and choose the alternative,
with two stars, on account Of the ring of ovaries, & c. ; fix upon the

division on account of the stigmas running down one Side of the

slender style , instead of forming a l ittle head or blunt tip at the ir

apex ; and then have to choose among five genera. The three
separate bracts outs ide of the ca lyx

,
the obcordate petals, and the

fruit determine the plant to be a MALVA. Then, referring to p . 7 1

for the species, the smal l whiti sh flowers point to the first division,
and a compari son of the characters of the two Species under it,
assures us that the plant in hand is MALVA ROTUND IFOL IA .

553. For the sake of an example in the Monope ta lous D iv is ion,
we take a sort of M orning-G lory which is often met with climbing

over shrubs along the mois t banks of streams. Its netted-veined

leaves, the sepals and the stamens be ing five,— also the structure of

the stem, if we choose to examine it, and the embryo with two leafy
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LESSON XXXII .

HOWTO STUDY
"

P LANTS : FURTHER I LL USTRATIONS .

557 . THE foregoing i llustrat ions have all been of the first or E x :

ogenous class. We will take one from the other class, and investi ~

g ite i t by the Manual.

558 . It shall be a rather common plant of our woods in Spring,
the Three-leaved N ightshade, or B irthroot. With specimens in

hand , and the IWanual open at the Analytical Key, p. 21, see ing

that the plant is of the Phaanogamous series, we proceed to deter

mine the class. The ne tted-ve ined leaves would seem to refer the

plant to the first class ; while the blossom ( Fig. 366
, con

structed on the number three , naturally directs us to the second

class, in which this number almost

universally prevails. Here the stu

dent will be somewhat puzzled . If

the seeds were ripe
,
they m ight be

examined, to see whe ther the embryo

has one cotyledon only, or a pair.

B ut the seeds are not to be had in

Spring, and if they were , the embryo
would not readily be made out. We
must judge , therefore , by the structure

of the stem . Is i t exogenous or endogenous ? If we cut the stern
through, or take off a thin slice crosswise and lengthwise , we shal l

perce ive that the woody matter in i t consists of
a number of threads, interspersed throughout

the soft cel lular part without regularity, and not

collected into a ring or layer. In fact, i t is just

l ike the Corn-stalk ( Fig. except that the

woody threads are fewer. It is therefore endo

genous and this decides the question in
favor of Class II . MONOCOTYL EDONOUS or EN

DOGENOU S P LANTS ( page notwi thstanding the branching ve ins
of the leaves. For ne i ther this character, nor the number of parts in

FIG . 366. Flower of Trillium erectum
, viewed from above . 367 . Diagram of the same , a

cross-section of the unopened b lossom,
showing the number and arrangement of parts.
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the blossom, holds good un iversally, while the plan of the stem

does.

559 . The single flower of our plant with distinct calyx and corolla
takes us over the Spadiceous to the P ETALOIDEOUS D IVI S ION :
the P etaloideous D ivision of Endogens there begins on p . 28 .

These parts be ing free from and beneath the ovary, refer us to the
third subdivision, viz : “ 3 . P erz

'

anth whollyfreefrom the ovary.

”

The pistil is next to be considered : i t accords with the third

of the triplet : P isti l one, compound (ce lls or placentae 3) anthers
2-ce lled .

”
Under this follows a triplet, of which the initial word is

Perianth our choice fal ls upon the first, as there is nothing

glumaceous about th is flower.
5 60. The succeeding triple t relates to the stamens ; here 6, so

we take the first alternative . The next refers to mode and place of

growth : our plant is “ Terrestrial , and not rush-like .

”
The next

again to the perianth : the second number of the triple t : P erianth

of 3 fol iaceous and green sepals, and 3 colored withering-persistent
petals”(as would be seen after flowering

-time) , brings us to a par

ticular group in the great L ily family, or L IL IAC EE ,
p . 520.

561. Reading over the family character, and collating the five

tribes comprised, we perceive that our plant be longs to the group,
quite peculiar among L i liaceous plants, here ranked as Tribe I.

TRILL ID EJE
, the Tri ll ium tribe . And the next step, leading to a

choice between two genera, determines the genus to be TRILL IUM .

562. Turning to this, on p . 522, and reading the full description

of it, we proceed to the easy task of ascertaining the species. The
“ flower is raised on a peduncle ,

”
as in 2. This peduncle is slender

and nearly erect, and all the other particulars accord with the sub

division marked by a single star. And, finally, the ovate , acutish ,
widely-Spreading, dark dull-purple petals mark the species as the

PURPLE B IRTHROOT, TRILLIUM ERECTUM , L .

563. By the Field, Forest, and Garden B otany, the analysis is

similar, only more Simple . The detai ls need not be particularly

recapi tulated.

564. The student residing west of New England wil l also be

l ikely to find another specie s, with similar fol iage , but with larger,
pure white , and obovate petals, turning rose-color when about to

fade . This will at once be identified as T. grandiflorum. And

towards the north, in cold and damp woods or swamps, a smal ler

17
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Species will be met with , having dul l-green and pe tioled leaves

rounded at the base , and rather narrow,
wavy, white pe tals, marked

with pink or purple stripes at the base : this the student wil l refer

to T. erythrocarpum. B ut the species principal ly found in the eas t

ern parts of the country has a short peduncle recurved under the

leaves, so as nearly to conceal the much less handsome , dul l white

flower : this, i t will be seen, is T. cernuum
, the Nodding Trillium

orWaite Robin.

565 . Whenever the student has fairly studied out one Species of

a genus, he will be l ike ly to know the others when he sees them.

And when plants of another genus of the same order are met with,
the order may generally be recognized at a glance, from the family

resemblance . For instance , having first become acquainted with the

Convolvulus family in the genus Calystegia we recognize i t

at once in the common Morning-G lory, and in the Cypress-V ine,
and even in the Dodder, al though these be long to as many different

genera. Having examined the common Mallow we immedi

ate ly recog nizethe Mallow family (Malvaceas) in the M arsh-Mallow,

Sparingly naturali zed along the coast, in the Glade Mal low, and the

Indian M allow ,
in the Hibiscus or Rose-Mallow , and so of the rest :

for the re lationship is manifest in their general appearance, and in

the whole structure of the flowers , if not of the fol iage also.

566. So the study of one plant leads naturally and eas ily to the

knowledge of the whole order or family of plants i t be longs to

which is a great advantage , ~

and a vast saving of labor. For,

although we have about one hundred and thirty orders of Flowering

P lants represented in our B otany of the Northern States by about

Species, yet half of these species be long to nine or ten of these

orders ; and more than four fifths of the Species belong to forty of

the orders. One or two hundred species, therefore , we ll examined,
might give a good general idea of our whole botany . And students

who will patiently and thoroughly study out twenty or thirty well

chosen exampleswill afte rwards experience l ittle difficulty in determin

ing any ofour Flowering P lants and Ferns, and wil l find the pleasure

of the pursuit largely to increase wi th the ir increasing knowledge .

5 67 . And the interest wil l be greatly enhanced as the student,
rising to higher and wider views, begins to discern the System of

B otany, or, in other words, comprehen
'

ds more and more of the P lan

of the C
'
reattir in the Vegetable K

’

t
'

ngdom.
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571 . The Natural System , as we rece ive
.
it
,
and as to that portion

of it which is represented in the botany of our country, is laid before

the student in the Manual of the B otanyof tlze lVorthern United States.

The orders, however, still require to be grouped , according to the ir

natural relationships, into a considerable number of great groups

(or alliances) but this cannot yet be done throughout in any easy

way. So we have merely arranged them somewhat after a customs

any order, and have given, in the Artificial Key, a contrivance for

enabling the student easily to find the natural order of any plant.

This is a sort of

572. Artificial Classification. The object of an artificial classifica

tion is mere ly to furnish a convenient method offinding out the name

and place of a plant. It makes no attempt at arranging plants ac

cording to the ir re lationships, but serves as a kind of dictionary. It

distributes plants according to some one peculiarity or set of pecu

liarities (just as a dictionary distributes words according to the ir

first letters) , disregarding all other considerations.

573. At present we need an artificial classification in B otany

only as a Key to the Natural Orders,— as an aid in referring an

unknown plant to its proper family ; and for this it is very needful to

the student. Formerly, when the orders themselves were not clearly
made out, an artificial classification was required to lead the 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 e ighteenth century ; but it has long since gone
\
by.

It was succeeded by the wel l-known artificial system of L innaeus,
which has been used unti l lately ; and which it is sti ll worth while

to give some account of.

574. The Artificial Systemof Linnwus was founded on the stamens

and pisti ls. It consists of twenty-four classes, and of a variable

number of orders , which were to take the place temporarily of the

natural classes and orders ; the genera be ing the same under all

classifications.

paper at least, a strictly definite limitation of genera, of tribes , and of orders ,

although observation shows so much blending here and there of natural groups,
sufficiently distinct on the whole, as to warrant us in assuming the likelihood
that the Creator

’
s plan is one of gradation, not of definite limitation, even perhapv

to the species themse lves .
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575 . The twenty-four classes of L innaeus were founded upon

someth ing about the stamens. The following is an analysis of

them. The first great division is into two great series, the P im

nogamous and the Cryptogamous, the same as in the Natural System.

The first of these is divided into those flowers which have the sta

mens in the same flower with the pisti ls, and those which have not ;
and these again are subdivided, as is Shown in the fo llowing tabular

View.

Series I . PHJENOGAMIA ; plants with stamens and pistils, i . e . with real

flowers.

L Stamens in the same flower as the pistils
Not united with them,

4 Norwith one another.

Of equal length if either 6 or 4 in number.

One to each flower
, Class 1 . MONANDRIA.

Two 2 . D IANDR IA .

Three 3 . TR IANDR IA .

Four TETRANDRIA.

Five 5 PE NTANDR IA.

Six 6 HEXANDR IA.

Seven 7 . HEPTANDRIA .

Eight 8 OCTANDRIA .

Nine 9 ENNEANDRIA.

Ten 10 . DE CANDR IA .

E leven to nineteen to each flower, 11 . DODE CANDRIA.

Twenty ormore inserted on the calyx , 12 . ICOSANDR IA .

on the receptacle, 13 . POLYANDRIA .

Ofunequal length and either 4 or 6 .

Four, 2 long and 2 shorter, 14. D IDYNAM IA .

Six, 4 long and 2 shorter, 15 . TETRADYNAM IA
United with each other,

B y their filaments,
Into one set or tube

, 16 . MONADE LPHIA
Into two sets

, 17 . D IADELPHIA .

Into three ormore sets
, 18 . POLYADE LPHIA.

B y their
-anthers into a ring, 19 . SYNGENE SIA .

a: United with the pistil , 20 . GYNANDRIA.

2. Stamens and pistils in separate flowers
,

Of the same individuals
, 21 . MONCECIA .

Of different individuals
, 22 . D I tE C IA .

Some flowers perfect, others staminate or

pistillate either in the same or in different
individuals

, 23 . POLYGAM IA.

Series II . CRYPTOGAM IA . No . stamens and

pistils, therefore no proper flowers, 24 . CRYPTOGAM IL
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576. The names of these classes are all compounded of Greek

words. The first e leven consist of the Greek numerals , in succes

sion, from 1 to 1 1
, combined with andm

'

a, which here denotes sta

mens e . g. Monandrz
'

a
,
with one stamen ; and so on. The 1 1th

has the numeral for twe lve stamens, although it includes all which

have from e leven to nineteen stamens, numbers which rare ly occur.

The 12th means with twenty stamens,
”
but takes in any higher

number, although only when the stamens are borne on the calyx.

The 13th means with many stamens,
”
but it takes only those

with the stamens borne on the receptacle . The 14th means “ two

stamens powerful ,
”
the shorter pair be ing supposed to be weaker ;

the 15th , “ four powerful,
”
for the same reason. The names of the

next three classes are compounded of adelplzia, brotherhood, and

the Greek words for one
, two, and many D t

'

adelpht
'

a,

and The 19th means united in one household.

”

The 20th is compounded of the words for stamens and pistils united.

The 2l st and 22d are composed of the word meaning lzouse and the

numerals one
, or single , and two .M

'

onaecla , in one house , Dz
'

cecz
'

a.

in two houses. The 23d is fancifully formed of the words meaning

plurality and marriage, from which the E nglish word polygamy is

derived. The 24th is from two words meaning concealed nuptials,

and is opposed to all the rest, which are called Pitaenogamous , be

cause the ir stamens and pistils, or parts of fructification, are evident,
577 . Having established the classes of his system on the stamens,

L innaeus proceeded to div ide them into orders by marks taken from

the pisti ls, for those of the first thirteen classes. These orders de

pend ou the number of the pistils, or rather on the number of styles,
or of stigmas when there are no styles, and they are named, like the

classes, by Greek numerals, prefixed to gynla , which means pistil.

Thus, flowers of these thirteen classes with

One style or sessile stigma be long to
Two styles or sessile stigmas, to
Three

Four

Five
Six

Seven
Eight

Nine

Ten

E leven or twelve
More than twelve
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58 2. B otanical Specimens should be e ither in flower or in fruit.

In the case of herbs, the same specimen will Often exhibit the two;

and both should by all means be secured whenever i t is possible.

Of small herbs, especially annuals, the whole plant, root and all
,

should be taken for a Specimen. Of larger ones branches will suf

fice, with some of the leaves from near the root. Enough of the

root or subterranean part of the plant should be collected to Show

whether the plant is an annual, biennial, or perennial . Thick roots,
bulbs, tubers, or branches of specimens intended to be preserved,
should be thinned with a knife, or cut into Slices lengthwise.

583. Fordrying Specimens a good supply of soft and unsized paper
—the more bibulous the better— is wanted ; and some convenient

means of applying pressure. All that is requisite tomake good dried

botanical Specimens is, to dry them as rapidly as poss ible between

many thicknesses of paper to absorb their moisture, under as much

pressure as can be given without crushing the more del icate parts .

This pressure may be given by a botanical press, Of which various

forms have been contrived ; or by we ights 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,
holding the drying paper, and the pressure may be applied by a

cord , or, much better, by strong straps with buckles.

584. For drying paper, the softer and smoother sorts of cheap

wrapping-paper answer very we ll. This paper may be made up

into driers, each of a dozen Shee ts or less, according to the thickness,
lightly stitched together. Specimens to be dried Should be put intc
the press as soon as possible after gathering. If col lected in a port

folio, the more delicate plants should not be disturbed , but the sheets

that hold them should one by one be transferred from the portfol io

to the press. Specimens brought home in the botanical box must

be laid in a folded Sheet of the same thin, smooth , and soft paper

used in the portfolio ; and these sheets are to hold the plants unti l

they are dry. They are to be at once laid in between the driers,

and the whole put under pressure . Every day (or at first even

twice a day would be we ll) the specimens, left undisturbed in the ir

shee ts, are to be Shifted into well-dried fresh driers, and the pressure

renewed , while the moist Sheets are spread out to dry, that they may
take the ir turn again at the next shifting. This course must be

continued until the specimens are no . longer moist to the touch,
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which for most plants requires about a week ; then they may be

transferred to the Sheets of paper in which they are to be preserved.

If a great abundance Of drying-paper is used, i t is not necessary

to change the sheets every day, after the first day or two.

585 . Herbarium. The botanist’s collection of dried specimens,
ticketed with the ir names, place, and time of collection, and sys

tematically arranged under the ir genera, orders, & c.

,
forms a Hor

tus Siceus or Herbam
'

um. It comprises not only the Specimens

which the proprietor has himse lf collected , but those which be ac

quires through friendly exchanges with distant botanists, or in other

ways. The Specimens of an herbarium may be kept in folded shee ts

of neat, and rather thick , white paper ; or they may be fastened on

half-sheets of such paper, e ither by slips Of gummed paper
, or by

glue applied to the specimens themse lves. Each Sheet Should be

appropriated to one species ; two or more different plants Should

never be attached to
'

the same shee t. The generic and Specific

name of the plant Should be added to the lower right-hand corner,

e ither written on the sheet, or on a ticke t pasted down at that corner ;
and the time of col lection, the locality, the color of the flowers, and
any other information which the Specimens themselves do not afford,
should be duly recorded U pon the sheet or the ticket. The Sheets

of the herbarium should all be of exactly the same dimensions. The

herbarium of L innaeus is on paper of the common foolscap size , about

e leven inches long and seven wide. B ut this is too smal l for an

herbarium of any magnitude . S ixteen and a half inches by ten

and a half, or e leven and a half inches, is an approved size .

58 6. The shee ts containing the Species of each genus are to be

placed in genus-covers, made of a full sheet of thick , colored paper

( such as the strongest M ani lla-hemp paper) , which fold to the same

dimensions as the Species-sheet ; and the name of the genus is to be

written on one of the lower corners. These are to be arranged

undertthe orders to which they belong, and the whole kept in closed

cases or cabine ts , e ither laid flat in compartments, l ike large “ pigeon

holes ,
”
or else placed in thick portfolios, arranged like folio volumes,

and having the names of the orders lettered on the back .

8 &F—IO
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Acu
’

leate : armed with prickles, i. e . aculei as the Rose and B rier.

Acu
’

leolo te : armed with smal l prickles, or slightly prickly.

Acttminat
'

e : taper
-
pointed, as the leaf in fig . 97 and fig . 103 .

Acute : mere ly sharp
-
pointed, or ending in a point less than a right angle .

Adelphous (stamens ) joined in a fraternity (adelpltia ) see monadelphous and

Adherent : sticking to, or, more commonly, growing fast to another body ; p. 104 .

Adnate : growing fas t to ; it means born adherent. The anther is adnate wheii

fixed by its whole length to the filament or its prolongation, as in Tulip.

tree , fig . 233 .

Adpressed, or oppressed : brought into contact, but not united .

Adscendent, ascendent, or ascending : rising gradually upwards .

Adsurgent, or assurgent same as ascending.

Adtentitz
'

ous : out of the proper or usual place ; e . g . Adventitious buds
, p. 26

,
27

Adventive : applied to foreign plants accidental ly or sparingly Spontaneous in a

country, but hardly to be cal led naturalized .

E quilateral equal-Sided Opposed to oblique .

fEstivatz
’

on the arrangement Of parts in a flower-bud, p. 108 .

Air-cells or Air-passages spaces in the tissue of leaves and some stems, p. 143 .

Air-P lants , p. 34.

Ake
’

nium
, or akene. See achenium.

Ala (plural aloe ) : a wing ; the side-petals of a papilionaceous corolla
, p. 105

,

fig . 218
,
w.

Alaba
‘

strum a flower-bud .

Alar : situated in the forks Of a stem.

Alote winged, as the seeds ofTrumpet-Creeper (fig. 3 16) the fruit of the Maple,
Elm (fig. &c.

Albescent : whitish, or turning white .

Absorption, p. 168 .

Albtimen of the seed : nourishing matter stored up with the embryo, but not

within it ; p. 15
,
136.

Albu
’

men
,
a vegetable product ; a form of proteine, p. 165 .

Albuminous (seeds ) furnished with albumen , as the seeds of Indian corn

Of B uckwheat (fig . &c.

Albu
’

rnum: young wood , sap
-wood , p 153 .

Alpine : be longing to high mountains above the limit Of forests.

Alternate ( leaves ) : one after another, p. 24
,
7 1 . Petals are alternate with the

sepals, or stamens with the petals, when they stand over the intervals be
tween them

, p. 93 .

Alvé
'

olate : honeycomb-like , as the receptacle Of the Cotton-Thistle .

Ament : a catkin
, p. 8 1 . Amentaceous catkin-like, or catkin-bearing.

Amorphous shapeless ; without any definite form.

Ampbigdstrz
'

um (plural amphigastria ) a peculiar stipule-like leaf Of certain

Liverworts .

Ampbfiropous orAmpha
‘
ropal ovules or seeds, p. 123 , fig . 272 .

Ample
‘

ctant : embracing . Amplexicaul ( leaves) clasping the stem by the base .

Ampulla
’

ceous swelling out like a bottle or bladder.

Amyla
‘

ceous composed of starch, or starch-like .



GLOS SARY. 205

Andra/serous : without anthers . Ananthous : destitute of flowers ; flowerless .

Andatomosz
’

ng forming a network (anastomosis ) , as the veins of leaves.

Ana
‘

tropous orAnatropal ovules or seeds ; p. 123 , fig. 273 .

Ancipital (anceps ) two-edged, as the stem Of B lue-eyed Grass.

Androecium a name for the stamens taken together.

Androgynous : having both staminate and pistillate flowers in the same cluster
or inflorescence , as many Species of Carex .

Androphore : a column of united stamens
,
as in a Mallow ; or the support on

which stamens are raised .

Anfra
’

ctuose bent hither and thither
,
as the anthers of the Squash

,
&c.

Angiosperma , Angiospe
’

rmous P lants with their seeds formed in an ovary or peri

carp, p. 183 .

Angular divergence of leaves, p. 72 .

Annual (plant) flowering and fruiting the year it is raised from the see d
,
and

then dying, p. 21 .

Annular : in the form of a ring, or forming a circle .

A
’

mmlate marked by rings ; or furnished with an

Annulus
,
or ring, like that of the spore

-case of most Ferns (Manual B ot. N .

States, plate 9 , fig. in Mosses it is a ring of ce l ls placed between the

mouth of the spore
-case and the lid

,
in many species .

Anterior, in the blossom,
is the part next the bract, i . e . external —While the

posterior side is that nex t the ax is of inflorescence . Thus, in the Pea
, &c.

the kee l is anterior, and the standardposterior.

Ant/zer : the essential part of the stamen
,
which conta ins the pol len ; p. 8 6

,
1 13 .

Anthertdium (plural ant/zeridla ) : the organ in Mosses, &c. which answers to
the anther of Flowering plants .

Ardlzert
’

femus anther-bearing.

Anthe
’

sz
'

s the period or the act of the expansion of a flower
Anthocdrpous (fruits ) same as multiple fruits ; p. 133 .

Antz
'

cous same as anterior.

Antrorse : directed upwards or forwards .

Apetalous : destitute of petals ; p. 90
,
fig. 179 .

.Aplzy
‘

llous destitute of leaves , at least of foliage .

Apical be longing to the apex or point.

Aptculate : pointletted tipped with a short and abrupt point.

Apoca
’

rpous (pistils ) : when the severa l pistils of the same flower are separate ,

as in a B uttercup, Sedum (fig. &c.

Apdplzysis : any irregular swel ling ; the enlargement at the base of the spore

case of the Umbrella~Moss.

Appendage any superadded part.

Appendiculate provided with appendages.

Appraised where branches are close pressed to the stem
, or leaves to the

branch
,
&c.

Apterous Wingless .

Aquatic . living or growing in water ; applied to plants whether growing under

water, or with all but the base raised out of it.

Arab/maid : cobwebby clothed wi th , or consisting of, soft downy fibres.

Arboreous , Arborescent tree-l ike
,
in size or form p. 36 .

18
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Arcizegonium (plural anchegom
’

a ) the organ in Mosses, &c.
, which is analogo

to the pistil of F lowering P lants .

Arcuate : bent or curved like a bow.

Are
’

olate marked out into little spaces or areoles .

Arillate (seeds) ; furnished with an

Aril orArtllus : a fleshy growth forming a false coat or appendage to a seed;

p. 135
,
fig. 3 18 .

Aratate awned. i. e . furnished with an arista, like the board of B arley, &c.

dristulate diminutive of the last ; short-awned .

Arrow-shaped or Arrow-headed : same as sagittate p. 59
,
fig. 95 .

Articulated jointed ; furnished with joints or articulations, where it separates or
inclines to do so. Articulated leaves, p. 64.

Artificial Classification, p 196.

Ascending (stems, p. 37 (seeds or ovules) , p. 122.

Aspergi
’

lli orm shaped like the brush used to sprinkle holy water ; as the stigmas
of many Grasses .

Assimilation, p. 162 .

Assurgent : same as ascending, p. 37.

Atropous orAtropal (ovules ) same as orthotropous.

Auriculate : furnished with auricles or ear-like appendages, p. 59 .

Aral-shaped : sharp
-
pointed from a broader base, p. 68 .

Awn : the bristle or beard Of B arley, Oats, &c. or any similar bristle-like ap

pendage .

Awned : furnished with an awn or long bristle-shaped tip.

Axil : the angle on the upper side between a leaf and the stem
, p. 20 .

Axile : belonging to the ax is , or occupying the ax is ; p. 1 19
,
&c.

Axillary (buds, &c. ) occurring in an ax il
, p 21 , 77, &c .

Ax is the central line Of any body the organ round which Others are attached :

the root and stem. Ascending Axis, p. 9 . Descending Axis, p. 9 .

Baccate : berry
-like

,
of a pulpy nature like a berry (in Latin bacca ) p. 127 .

B arbate bearded bearing tufts, spots, or lines of hairs .

B arbed furnished with a barb or double hook ; as the apex of the bristle on the
fruit Of Echinospermum (Stickseed) , &c.

B a
’

rbellate : said of the bristles of the pappus of some Compositm (species of

Liatris
,
&c when besetwith short, stifl

'

hairs, longer thanwhen denticulaho.
but shorter than when plumose .

Barbellulate : diminutive of barbel late .

Bark the cove ring of a stem outside Of the wood, p. 150
,
152 .

B asal : belonging or attached to the

B ase that extremity of any organ by which it is attached to its suppo
'

rt .

B ast, B asty
‘ibres

, p. 147 .

B eaked : ending in a prolonged narrow tip.

Bearded : see barbate . B eard is sometimes used popularly for awn, more com

mouly for long or stifl
'

hairs Of any sort.

Bell-shaped of the shape of a be ll , as the corolla of Harebe l l , fig. 207, p. 102.

B erry a fruit pulpy or juicy throughout, as a grape ; p. 127.

B i (or B is) , in compound words twice ; as
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Bulblets : smal l bulbs, home above ground, as on the stems of the bulb-bearing
L ily and on the fronds of Cistopteris bulbifera and some other Ferns; p. 46.

B ulb-scales, p. 50 .

Bullate : appearing as if blistered or bladdery (from bulla, a bubble ) .

Cadu
’

cous : dropping off very early, compared with otherparts ; as the calyx in
the Poppy Family, fal ling when the flower Opens .

Crespitose, or Ce
‘

spitose growing in turf-like patches or tufts , likemost sedges, &c.
Ca

’

lcarate : furnished with a spur (colour) , as the flower of Larkspur, fig . 183,

and V iolet, fig . 18 1 .

Calce
’

ola te or Calceiform Slipper-Shaped, like one petal of the Lady
’
s S lipper.

Ca
'

llose hardened or furnished with ca l losities or thickened Spots.

Cdlgcine be longing to the calyx .

Caly
’

culate furn ished with an outer accessory calyx (calyculus ) or set of bracts
looking like a calyx ,

as in true Pinks.

Caly
’

ptra the hood or veil of the capsule ofa Moss .

Calgptrifi nm shaped like a calyptra or candle-extinguisher.

Calyx the outer set of the floral enve lopes or leaves of the flower ; p. 8 5 .

Cambium and Cambium-layer, p. 154 .

Campa
‘

nulate : he l l-shaped ; p. 102, fig . 207 .

Campylotropous , or Campylcftropal curved ovules and Seeds of a particular sort;
p. 123 , fig. 271.

Campylospe
‘

rmous : applied to fruits of Umbelliferaa when the seed is curved in
at the edges, forming a groove down the inner face as in Sweet Cicely.

Canaliculate : channel led
,
or with a deep longitudinal groove.

Ca
’

ncellale : latticed
,
resembling lattice-work .

Canescent : grayish
-white ; hoary, usually because the surface is covered with

fine white hairs . Incanous is whiter stil l .
Capilldceous , Capillary hair-like in Shape as fine as hair or slender bristles.

Cdpitate : having a globular apex ,
like the head on a pin ; as the Stigma of

Cherry, fig. 213 ; or forming a head , like the flower-cluster of B utton-bush,
fig. 161 .

Capite
’

llate : diminutive of capitate ; as the stigmas of fig. 255 .

Capttulum (a little head ) : a close rounded dense cluster or head of sessile
flowers ; p. 80 , fig. 161 .

Capre
’

olate : bearing tendrils (from capreolus , a tendril ) .
Capsule : a pod ; any dry dehiscent seed

-vesse l p. 13 1
,
fig. 305

,
306.

Capsular : relating to, or l ike a capsule .

Carina : a keel ; the two anterior petals of a papilionaceous flower, which are

combined to form a body Shaped somewhat like the keel (or rather the

prow) Of a vesse l ; p. 105 , fig . 2 18 , k .

Cdrim te : keeled ; furnished with a Sharp ridge or projection on the lower side .

Caridpsis , or Caryopsis the one-seeded fruit or grain Of Grasses
,
&c.

, p. 130.

Ca
’

rneous : flesh-colored ; pale red .

Ca
’

rnose : fleshy in tex ture .

C
'
a

’

rpel, or Ca rpidium: a Simple pistil , or one of the parts or leaves ofwhich a

compound pistil is composed ; p. 117 .

Cdrpellarg : pertaining to a carpe l .
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Cmpology : that department of B otany which re lates to fruits .

Carpophore : the stalk or support of a fruit or pistil within the flower ; as in
fig. 276 278 .

Cartildginous , or Cartilagfneous firm and tough, like cartilage, in texture .

Ca
’

runcle : an excrescence at the scar of some seeds as those of Polygala.

Cam
’

nculale furnished with a caruncle.

Caryoplzylla
’

ceous : pink
-like : applied to a corol la of 5 long-c lawed petals ; fig. 200.

Catkin a scaly deciduous Spike of flowers , an ament ; p. 8 1 .

Caudate tailed , or tail-pointed .

lCaadex : a sort of trunk , such as that of Palms an upright rootstock ; p. 37.

Caule
’

scent : having an obvious stem; p. 36 .

Cau
’

licle : a little stem, or rudimentary stem ; p. 6 .

Cau
’

line of or belonging to a stern (caulis, in Latin ) , p. 36.

Cell (diminutive Cellule) the cavity of an anther
,
ovary, &c .

, p. 1 13
,
1 19 one of

the elements or vesicles ofwhich plants are composed p. 140 , 142 .

Cellular tissue ofplants ; p. 142 . Cellular B ark
, p. 152 .

Cellulose, p. 159 .

Centrifugal ( inflorescence) produced or expanding in succession from the centre

outwards p. 8 2 . The radicle is centrifugal , when it points away from the

centre of the fruit.

Centrfpetal : the opposite of centrifugal ; p. 79 , 83 .

Cereal : belonging to corn
,
or corn—plants .

Cémuous nodding ; the summit more or less inclining.

Chafi
'

: smal l membranous sca les or bracts on the receptacle of Composites ; the
glumes , &c. of Grasses.

Cbafly furnished with chaff, or of the texture of chafl
"
.

C/zala
’

za that part of the ovule where all the parts grow together ; p. 122 .

Channelled : hol lowed out like a gutter ; same as canalc
'

culate.

Character a phrase expressing the essential marks of a species, genus, &c.

which distinguish it from all others p. 180 .

Charta
’

ceous of the texture of paper or parchment.

Chiaroplzyll the green grains in the ce lls of the leaf
,
and of other parts exposed

to the light, which give to herbage its green color ; p. 155 .

Clzrdmule : coloring matter in plants , especially when not green, or when liquid.

Cicatfix : the scar left by the fal l of a leaf or other organ .

Udiate : beset on the margin wi th a fringe of cilia, i. e . of hairs or bristles
,
like

the eyelashes fringing the eyelids, whence the name .

Cinereous , or Clnera
’

ceous : ash-grayish of the color of ashes .

Circinate : rol led inwards from the tap, like a crosier
,
as the shoots of Ferns

p. 76, fig. 154 ; the flower-clusters ofHeliotmpe, &c.

Clrcumsczss ile
, or Circumcz

'

ssile : divided by a circular line round the sides
, as

the pods of Purslane , Plantain, &c. p. 133
,
fig. 298

,
311 .

Clrcumscrzption the general outline of a thing.

Grr/zg
‘erous

, or Cirrhose furnished with a tendril (Latin,
cz

'

rrlzus ) as the Grape .

vine. Cirrhose also means resembling or coiling like tendrils, as the leaf?
stalks of V irgin’

s-bower ; p. 37.

Class , p 175 , 177 .

Classificatiwz, p. 173 .



210 GLOSSARY .

Cla
‘

thrate latticed same as cancellate.

Clavate club-shaped slender be low and thickened upwards .

Claw : the narrow or stalk-like base Of some petals, as of Pinks ; p. 102
, fig . 200

Climbing rising by clinging to other objects p. 37 .

Club-shaped see clavate.

Clustered leaves
,
flowers, &c. aggregated or collected into a bunch .

aypeate buckler-shaped .

Coa
’

dunate same as connate ; i. e . united.

Coale
’

scent growing together.

Coa
’

rctate contracted or brought close together.
Coated B ulbs, p. 46.

Cobwebby same as arachnoid , bearing hairs like cobwebs or gossamer.

Coccus (plural cocci) anciently a berry ; now mostly used to denote the carpels
of a dry fruit which are separable from each other

,
as ofEuphorbia.

Cochlea
’

rg
'

form spoon
-shaped.

Cochleate : coiled or shaped like a snail-shell .
Cwlospe

‘

rmous applied to those fruits Of Umbel liferae which have the seed hol

lowed ou the inner face, by the curving inwards of the topand bottom ; as in
Coriander.

Coherent
,
in B otany, is usually the same as connate p. 104 .

Collective fruits, p. 133 .

Collumor Collar the neck or line of junction between the stem and the root.

Columella the ax is to which the carpels of a compound pistil are Often attached ,

as in Geranium (fig. or which is left when a pod Opens, as in Azalea
and Rhododendron.

Column : the united stamens
,
as in Mal low

,
or the stamens and pistils united into

one body, as in the Orchis family, fig. 226.

Cblumnar shaped like a column or pil lar.

Coma a tuft Of any sort ( literally, a head Of hair) p. 135
,
fig. 3 17.

Co
’

mose tufted ; bearing a tuft of hairs
,
as the seeds Of M ilkweed ; fig. 3 17.

Commz
’

ssure the line of junction Of two carpe ls, as in the fruit of Umbellifem ,

such as Parsnip, Caraway, &c.

Cbmmon used as
“

general ,”in contradistinction to partial e . g. common

involucre
,

”
p. 8 1 .

Complanate flattened .

Compound lea] ;p. 64 . Compound pistil, p. 1 18 . Compound umbel
, &c.

, p.
-8 1 .

Complete (flower) , p. 8 9 .

Complicate folded upon itself.
Compressed : flattened on two Opposite sides.

Conduplicate : folded upon itself lengthwise, as are the leaves of Magnolia in the
bud , p. 76.

Cone the fruit of the Pine family p. 133
,
fig. 314 .

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.

Conge
’

sted
,
Congldmerate crowded together.

Caniugate coupled in single pairs .

Connate united or grown together from the first.
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Cup
-shaped same as cyathiform, or near it.

Cu
’

pule a little cup the cup to the acorn of the Oak, p. 130 , fig. 299 .

Clipulate provided with a cupule.

Cu
’

spidate tipped with a sharpand stiff point.

Cut same as incised, or applied generally to any sharpand deep division.

Cuticle the skin Of plants , ormore strictly its external pel licle .

Cya
’

thiform in the shape of a cup, or particularly Of a wine-glass .

Cy
’

cle : one complete turn of a spire , or a circle ; p. 73 .

Cyclical . rolled up circularly, or coiled into a complete circle .

Cyclosis the circulation in closed ce l ls, p. 167.

Cylindraceous : approaching to the

Cylindrical form ; as that of stems, &c .
,
which are round, and gradual ly if at all

tapering .

Qjmbazform,
or Cymbiform same as boat—shaped .

Cyme : a cluster of centrifugal inflorescence, p 8 2
,
fig, 165

,
167 .

Cy
‘

mose furnished with cymes
,
or like a cyme.

B oom (in composition ofwords of Greek derivation) ten ; as

Deca
'

gynous with 10 pistils or styles . Deca
'

ndrous : with 10 stamens.

Deciduous : falling Ofl"
,
or subject to fal l

,
said of leaves which fall in autumn,

and of a calyx and corol la which fall before the fruit forms.

Declined .

‘ turned to one side , or downwards, as the stamens OfAzalea nudiflora.

Decompound several times compounded or divided p 67
,
fig. 138 .

Decumbent : reclined on the ground, the summit tendin g to rise ;
‘

p. 37 .

Decurrent ( leaves ) prolonged on the stem beneath the insertion, as in Thistles .

Decussate : arranged in pairs which successively cross each other ; fig. 147.

Definite : when of a uniform number
,
and not above twelve or so.

Deflered : bent downwards.

Deflorate past the flowering state
,
as an anther after it has discharged its pol len.

Dehiscence : the mode in which an anther or a pod regularly bursts or splits

Open ; p. 132 .

Dehiscent : Opening by regular dehiscence .

Deliquescent branching Off so that the stem is lost in the branches, p. 25 .

Deltoid Of a triangular shape , like the Greek capital A .

Demersed : growing below the surface Ofwater.

Dendroid
,
Dendritic tree-like in form or appearance .

Dentate : toothed (from the Latin dens , a tooth ) , p. 61 , fig. 1 13 .

Denticulate furnished with denticulations, or very small teeth : diminutive of

the last.

Depaupcrate ( impoverished or starved) below the natural size .

Depressed : flattened
, or as if pressed down from above flattened vertically.

Descending tending gradual ly downwards.

Determinate Inflorescence , p. 8 1
,
83 .

Dertrorse turned to the right hand.

Di ( in Greek compounds ) two, as

Diddelphous (stamens ) united by their filaments in two sets ; p. 111 , fig. 227.

Dia
’

ndrous : having two stamens, p. 112.

Diagnosis a short distinguishing character, or descriptive phrase.
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Didphanous transparent or translucent.
Dicldamy

’

deous (flower) having both calyx and corolla.

Dicli
’

nous : having the stamens in one flower, the pistils in another ; p. 89

fig. l 76, 177 .

D icocoous (fruit) splitting into two cocci, or closed carpels.

Dicotyledonous (embryo) having a pair of cotyledons p. 16 , 137 .

Dicotyledonous Plants , p. 150, 182 .

Didymous twin.

D idy
’

namous (stamens ) having four stamens in two pairs, one pair shorter than
the other, as in fig . 194, 195 .

Difi
'

use : spreading widely and irregularly.

Digitate (fingered ) where the leaflets of a compound leaf are all borne on the

apex Of the petiole; p. 65
,
fig. 129 .

Diggnous (flower) having two pistils or styles, p. 1 16.

Dfmerous made upOf two parts, or its organs in twos .

D imta'iate halved ; as where a leaf or leaflet has only one side developed, or a
stamen has only one lobe or cell fig. 239 .

D imorphous Of two forms .

D icecious
,
or Dioicous : where the stamens and pistils are in separate flowers on

different plants ; p. 8 9 .

Dipe
’

talous : of two petals. D iplzy
'

llous : two-leaved. Dipterous : two
-winged .

D isciformor D isk-shaped flat and circular
,
like a disk or quoit.

D isk : the face of any flat body the central part of a head Of flowers , like the
Sunflower, or Coreopsis (fig. as Opposed to the ray or margin ; a

fleshy expansion of the receptac le of a flower p. 125 .

D issected : cut deeply into many lobes or divisions.

D isse
’

piments the partitions of an ovary or a fruit p. 119 .

Distichous : two-ranked ; p. 73 .

D istinct : uncombined with each other ; p. 102 .

Diva
'

ricate straddling ; very widely divergent.

Divided ( leaves, &c. ) cut into divisions extending about to the base or the mid
rib ; p. 62

,
fig. 125 .

Dodeca ( in Greek compounds ) twelve ; as
Dwecdggnous wi th twelve pistils or styles.

Dodecandrous with twe lve stamens.

Dolabrzform axe-shaped.

Dorsal : pertaining to the back (dorsum) of an organ.

Dorsal Suture, p. 117 .

Dotted Ducts
, p. 148 .

Double Flowers
, so cal led where the petals are multiplied unduly ; p. 8 5, 98 .

Downy clothed with a coat of soft and short hairs .

Drape : a stone-fruit ; p. 128
,
fig. 28 5 .

Drupaceous : like or pertaining to a drupe .

Ducts : the so-called vessels of plants ; p. 146 ,
148 .

Dumose : bushy, or relating to bushes.
Duramen : the heart-wood

, p. 153.

Dwarf : remarkablylow in stature .
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E or
'

Ex at the beginning of compound words , means destitute of as mutate,

without a rib ormidrib ; exalbuminous , without albumen, &c.

Eared : see auriculate ; p. 59
,
fig. 96.

Ebrdcteate ; destitute of bracts .

Echinate armed with prickles ( like a hedgehog ) . Echtnulate : a diminutive of it.

Edentate toothless.

Ef ete pas t bearing, &c. said of anthers which have discharged their pollen.

Eglandulose destitute ofglands .

E laters : threads mixed with the spores of Liverworts .

vEllipsoidal approaching an e lliptical figure .

E lliptical : oval or Oblong, with the ends regularly rounded ; p. 58 , fig. 8 8 .

Emarginate notched at the summit ; p. 60
,
fig. 108 .

Embryo : the rudimentary undeve loped plantlet in a seed ; p. 6
, fig. 9

,

3 1 - 3 7 , &c. , and p. 136 . Embryo-sac, p. 139 .

Emersed raised out Ofwater.

Endeca
’

gynous with e leven pistils or styles. Endeca
’

ndrous with eleven stamens.

Endocarp the inner layer Of a pericarpor fruit ; p. 128 .

Endochrome the coloring matter ofA lgae and the like.

E ndogenous Stems, p. 150 . E ndogenous Plants, p. 150 .

Endosmose : p. 168 .

Endosperm another name for the albumen of a seed.

Endostome the orifice in the inner coat of an ovule .

Ennea nine. E nnea
’

gynous with nine petals or styles.

Ennedndrous with nine Stamens .

Ensiform sword-shaped as the leaves of Iris, fig. 134 .

Entire : the margins not at all toothed , notched, or divided, but even ; p. 61 .

Ephemeral : lasting for a day or less
,
as the corolla of Purslane, &c.

Epi in composition : upon ; as

Epicarp : the outermost layer Of a fruit p. 128 .

Epidermal . relating to the Epide
‘

rmis, or the skin of a plant ; p. 152
,
155 .

Epigaeous growing on the earth
, or close to the ground .

Eptgynous : upon the ovary ; p. 105 , 1 1 1 .

Epipe
’

talous : borne on the petals or the corol la.

Epiphy
‘

llous borne on a leaf.
Epiphyte a plant growing on anotherplant, but not nourished by it p. 34 .

Epipliy
‘

tic orEpiphy
'

tal relating to Epiplzytes ; p. 34.

Episperm the skin or coat of a seed, especial ly the outer coat.
Equal : same as regular or of the same number or length, as the casemay be,

of the body it is compared with .

Equallypinnate same as abruptly pinnate p. 65 .

Equitant ( riding straddle ) p. 68 , fig. 133 , 134 .

E rose : eroded , as if gnawed.

Erostrate not beaked .

Essential Organs of the flower
, p 8 5 .

Estiva
’

tion see cestivation.

Etiolated : blanched by excluding the light, as the stalks of Celery.

Evergreen holding the leaves over winter and until new ones appearf or longer.
Ezalbti‘minous ( seed) destitute of albumen ‘

p. 18 6
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Fle
‘

xuose
, orHeiruous : bending gently in Opposite directions , in a zigzag way.

Floating : swimming on the surface ofwater.

Flaceose composed, or hearing tufts , ofwool ly 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 p. 3 .

Floral : re lating to the blossom
Floral E nvelopes the leaves of the flower ; p. 8 5, 99

fl oret : a diminutive flow
‘

er one of the flowers of a head (or of the so-calltd

compound flower) of Compositw, p. 106.

Flower the whole organs of reproduction of Phaenogamous plants ; p. 84 .

Flower-bud : an unopened flower.

Flowering P lants, p. 177 Flowerless P lants, p. 172
,
1 77.

Foliaiceous belonging to , or of the tex ture or nature of
,
a ‘eaf (folium) .

Foliose leafy ; abounding in leaves.

Foliolate relating to or hearing leaflets (j bliola) .
Follicle a simple pod, Opening down the inner suture p. 131 , fig . 302.

Follicular resembling or be longing to a fol licle.

Food of P lants , p. 160 .

Foramen a hole or orifice
,
as that of the ovule p. 122.

Fornix : little arched scales in the throat of some corollas, as of Comfrey.

Fo
’

rnica te : over-arched
, or arching over.

Fo
'

veate : deeply pitted . Fove
’

ola te : diminutive offoveale .

Free not united with any other parts of a different sort p. 103 .

Fringed : the margin beset with slender appendages, bristles , &c.

Frond : what answers to leaves in Ferns ; the stem and leaves fused into one
body, as in D uckweed and many Liverworts , &c.

Frondescence the bursting into leaf.
Frondose : frond-bearing like a frond or sometimes used for leafy.

Fructificatibn the state of fruiting. Organs of, p. 76.

Fruit : the matured ovary and all it contains or is connected with ; p. 126.

Frute
’

scent : somewhat shrubby ; becoming a Shrub (fl utes ) .

Fruticulose : like a smal l shrub. Fmiticose : shrubby ; p. 36.

Fugacious soon falling Off or perishing.

Fulvous tawny ; dul l yellow with gray.

Fum
’

culus : the stalk of a seed or ovule ; p. 122 .

Funnelform, or Funnel-shaped : expanding gradually upwards , like a funne

or tunnel ; p. 102 .

Faireate forked .

Furfurafceous covered with bran-like fine scurf.

Furrowed marked by longitudinal channels or grooves.

Fuscous : deepgray
-brown.

Faisiform: spindle-shaped p. 32 .

Gdleate ; Shaped like a helmet (galea ) ; as the upper sepal of the Monkshood

fig. 185 , and the upper lipof the corolla of D ead-Nettle, fig. 209 .

Ganwpe
’

talous : of united petals same as monopetalous , and a betterword ; p. 102.

Gamoplzgj llous : formed of united leaves . Ganwsépalous formed of united sepals.
Gelatine, p. 165 .
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Ge’minate : twm; in pairs ; as the flowers of Linnaea.

Gemma a bud.

Gemma tion the state of budding, or the arrangement ofparts in the bud.

Ge’mmule a small bud the buds ofMosses ; the plumule, p. 6 .

Geniculate bent abruptly, like a knee (genu) , as many stems.

Genus a kind ; a rank above species ; p. 175 , 176.

Generic Names
, p. 178 .

Geographical B otany : the study of plants in their geographical re lations, p. 3 .

Germ a growing point ; a young bud ; sometimes the same as embryo ; p. 136.

Germen the old name for ovary.

Germination : the deve lopment of a plantlet from the seed ; p. 5
,
137 .

Gibbous : more tumid at one place or on one side than the other.

Glabrate : becoming glabrous with age , or almost glabrous.

Glabrous smooth
,
i. e . having no hairs

,
bristles

, or other

Gladiate : sword-shaped ; as the leaves of Iris, fig. 134.

Glands : small ce l lular 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 smal l projections ; sometimes raised
on hairs or bristles (glandular hairs, as in the Sweetbrier and Sun

dew. The name is also given to any smal l swel lings, &c.
,
Whether they

secrete anything or not.

Glandular, Glandulose : furnished with glands, or gland-like .

Glans ( Gland) the acorn ormast ofOak and similar fruits .

Glaucescent slightly glaucous, or bluish-gray.

Glaucous covered with a bloom
,
viz . with a fine white powder that rubs off, like

that on a fresh plum, or a cabbage
-leaf.

Globose spherical in form, or nearly so. Globular nearly globose .

Glocliidiate (hairs or bristles ) barbed ; tipped with barbs, or with a double
hooked point.

Glomerate closely aggregated into a dense cluster.

Glaznerule a dense head-like cluster p. 83 .

Glossology the department of B otany 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.

Glumelles : the inner husks
, or palcse, of Grasses.

Gluten a vegetable product containing nitrogen ; p. 165 .

Granula r composed of grains . (k anule a small grain.

Growth
, p 138 .

Grumous or Grumose formed of coarse clustered grains.

Guttate : Spotted ,
as if by drOps of something colored.

Gymnoca
’

rpous naked-fruited .

Gymnospe
‘

rmous : naked-seeded ; p. 121 .

Ggmnospe
’

rmoe
,
or Gymnospermous P lants , p. 184 .

Gyndndrous with stamens borne on, i. e . united with, the pistil ; p. 111
,
fig. 226.

Gynwcium a name for the pistils of a flower taken altoge ther.

Gy
’

nobase a particular receptacle or support of the pistils, or of the carpels of

a compound ovary, as in Geranium,
fig . 277 . 278 .

19
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Gy
'

nophore : a stalk raising a. pistil above the stamens, as in the C leome Family,
p. 276 .

Gyrate coiled in a circle same as circinate.

Gyrose : strongly bent to and fro.

Habit the general aspect of a plant, or its mode of growth.

Habitat : the situation in which a plant grows in a wild state .

Hairs : hair-like projections or appendages of the surface ofplants.

Hairy beset with hairs, especially longish ones.

Halberd-shaped, or Halberd-headed : see hastate.

Halved when appearing as if one half of the body were cut away.

Hamate orHamose hooked the end of a slender body bent round.

Ha
’

mulose bearing a small hook a diminutive of the last.
Hastate orHostile : shaped like a halberd furnished with a spreading

each side at the base p. 59
, fig . 97 .

Heart-shaped of the shape of a heart as commonly painted p. 58
,
fig. 90 .

Heart-w ood the older ormatured wood of exogenous trees ; p. 153.

Helicoid coiled l ike a helix or snail-shel l.
Helmet : the upper sepal ofMonkshood in this shape , fig. 185, &c .

Hemi ( in compounds from the Greek) half; e . g . Hemispherical, &c.

He‘

micarp: half-fruit, or one carpel of an Umbe lliferous plant.
Hemttropous orHemitropal (ovule or seed) : nearly same as amphitropous, p. 123 .

Hepta ( in words of Greek origin) seven ; as, r

Heptatggnous : with seven pistils or styles.

Heptamerous its parts in sevens. Hepttfndrous : having seven stamens .

Herb
, p. 20 .

Herbaceous : of the texture of common herbage ; not woody ; p. 36.

Herbarium: the botanist’s arranged collection of dried plants ; p. 201 .

Hermaphrodite (flower) : having both stamens and pistils in the same blossom ;
same as perfect ; p. 8 9 .

Heterocarpous : bearing fruit of two sorts or shapes, as in M phicarpwa.

Heterdgamous : bearing two or more sorts of flowers as to their stamens and

pistils ; as in Aster
,
D aisy, and Coreopsis.

Heteromo’

rphous : of two ormore shapes .

Heterotropous , orHeterotropal (ovule ) the same as amphitropous p. 123.

Hexa ( in Greek compounds ) six ; as

Hexagonal : six-angled. Herdggnous : with six pistils or styles .

Hexdmerous its parts in sixes. Hexrindrous with six stamens .

Hexcipterous six-winged .

IIilar : be longing to the hilum.

Hilum: the scar of the seed ; its place of attachment ; p. 122 , 135 .

fl ippocre
‘

plform horseshoe-shaped.

Hirsute : hairy with stiflish or beard-like hairs.

Hispid : bristly ; beset with stiff hairs . Hispz
’

dulous is a diminutive of it.
Hoary grayi sh

-white ; see caneseent
,
&c.

Homogamous a head or cluster with flowers all of one kind, as in Eupatorium.

Homogeneous uniform in nature all of one kind.

Homomdllous ( leaves, &c. ) originating all round a stem
, but all bent or curved

round to one side .
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Insertion the place or the mode of attachment of an organ to its support ; p. 72.

Intercellular Passages or Spaces , p. 143
,
fig. 34 1 .

Internoa
’
e : the part of a Stem between two nodes ; p. 42 .

Interruptedly pinnate : pinnate with smal l leaflets intermixed with larger ones ,

as inWaterAvens .

Intrafoliaceous ( stipules , &c. ) placed be tween the leaf or petiole and the stem.

Introrse : turned or facing inwards, i. e . towards the ax is of the flower ; p. 1 13 .

Inverse or Inverted : where the apex is in the direction Opposite to that of the

organ it is compared with.

Involucel a partial or smal l involucre ; p. 8 1 .

Involu
’

cellate : furnished with an involuce l .
Involucrate : furnished with an involucre .

Involucre a whorl or set of bracts around a flower
,
umbel

, or head ; p. 79 .

Involute, in vernation, p. 76 rolled inwards from the edges .

Irregular Flowers, p. 9 1 .

Jointed : separate or separable at one ormore places into pieces ; p. 64, &c.

Keel : a projecting ridge on a surface
,
like the kee l of a boat ; the two anterior

peta ls of a papilionaceous corol la ; p. 105 , fig . 2 17
,
2 18 , k.

Keeled : furnished with a keel or sharp longitudinal ridge .

Kernel of the ovule and seed, p. 122, 136 .

Kidney-shaped : resembling the outline of a kidney ; p. 59
,
fig. 100 .

Labellum: the odd peta l in the Orchis Family.

Labiale :
‘

Same as bilabiate or two-lipped ; p. 105 .

Lacz
’

mate : slashed ; cut into deep narrow lobes (cal led la cinite ) .
Lactescent producing milky juice, as does the M ilkweed, &c.

La
’

cunose ful l of holes or gaps .

Lcevigate : smooth as ifpolished .

La
’

mellar or Lamellate consisting of flat plates (lamellee ) .
La

’

mz
'

na a plate or blade : the blade of a leaf, &c.
, p 54 .

Lanate wool ly ; clothed with long and soft entangled hairs.
Lanceolate : lance-shaped ; p. 58

,
fig . 8 6.

Lanugz
'

nous cottony orwoolly.

Latent buds concealed or undeveloped buds p. 26, 27.

Lateral : belonging to the side.

Latex : the milky juice , &c. ofplants .

Lax : loose in texture, or Sparse ; the Opposite of crowded.

Leaf;p. 49 . Leaf—buds , p. 20
,
27 .

Leaflet : one of the divisions or blades of a compound leaf; p. 64 .

Leaf-like : same as j blz
'

aceous .

Leathera/ of about the consistence of leather ; coriaceous .

Legume : a simple pod , dehiscent into two pieces , like that Of the Pea, p.

fig . 303 ; the fruit of the Pea Family (Leguminosce ) , ofwhatever shape.

Legumine, p. 165 .

Leguminous : belonging to legumes , or to the Leguminous Family.

Lenticular : lens-shaped ; i. e . flattish and convex on both sides .
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Wdote leprous coveredWith scurfy scales.

Liber : the inner
,
fibrous bark of Exogenous plants p. 152.

Lz
’

gneous, or Lignose : woody in texture .

Ligulate : furnished with a ligule ; p. 106.

Ligule : the Strap
-shaped corol la in many Composites , p. 106, fig. 220 ; the

little membranous appendage at the summit of the leaf-sheaths of most

Grasses .

Limb : the blade ot a leaf
, petal , &c. ; p. 54

,
102 .

Linear . narrow and flat
,
the margins parallel ; p. 58

,
fig . 8 5 .

Lineate : marked with para llel lines . L ineolate : marked with minute lines.

Lingulate , L ingug
’

form: tongue-shaped.

Lip : the principal lobes of a bilabiate corolla or calyx , p. 105 ; the odd and

peculiarpetal in the Orchis Family.

Lobe any projection or division (especially a rounded one) of a leaf, &c.

Loce
'

llus (plural a smal l cell
,
or compartment of a ce ll

, of an ovary or

anther.

Locular relating to the cell or compartment (loculus) of an ovary, &c.

Loculicz
’

dal (dehiscence) splitting down through the middle of the back of each
cen; p. l 32

,
flg 305 .

Locu
‘

sta a name for the spikelet of Grasses.

Lament : a pod which separates transversely into joints ; p. 131 , fig. 304 .

Lomentdceous : pertaining to or resembling a loment.
Larate : thong

-shaped .

Lunate : crescent-shaped . Lunulate : diminutive of lunate.

Ly
'

rate : lyre-shaped a pinuatifid leaf of an obovate or spatulate outline, the
end-lobe large and roundish

,
and the lower lobes small , as inWinter

Cress and Radish
,
fig . 59 .

Mace : the aril of the Nutmeg ; p. 135 .

Ma
'

culate spotted or blotched .

Male (flowers ) having stamens but no pistil.
Ma

’

mmose : breast-shaped .

Marcescent : witheringWithout falling off.

Marginal : belonging to the edge ormargin.

Marginate margined, with an edge different from the rest.

Masked : see personate.

Median belonging to the middle .

Medzdlary : be longing to, or of the nature of pith (medulla ) pithy.

Medullary Rays : the silver-grain ofwood p. 15 1 .

Medullary Sheath : a set of ducts just around the pith ; p. 15 1 .

Membranaceous or Membranous : of the texture ofmembrane thin and more or

less translucent.
Meniscoid crescent-Shaped .

Me‘ricarp one carpel of the fruit of an Umbel liferous plant.
Mm

’

smatic : separating into parts by the formation Ofpartitions within.

Mesocarp: the middle part of a pericarp, when that is distinguishable into three
layers ; p. 128 .

Mesoplilaum the middle or green bark .

19
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Micropyle : the closed orifice of the seed ; p. 135 .

Midrz
’

b the middle ormain rib of a leaf ; p. 55 .

a z
’

ate vermilion-colored.

Mam
'

j brm mitre-shaped ; in the form of a peaked cap.

Monade
’

lphous stamens united by their filaments into one set ; p. 111 .

Montindnous (flower) having only one stamen ; p. 112 .

Montit/brm necklaceo shaped ; a cylindrical body contracted at intervals .

Monocklamy
’

deous : having only one floral envelope , i. e . calyx but no corolla, as
Anemone, fig . 179 , and Castor-Oil P lan t, fig. 178 .

Monocotyle
’

donous ( embryo) with only one cotyledon ; p. 16
,
137.

.Monocotyledoncus P lants , p. 150
, 192 .

Monoecious
,
orMonoc

’

cous (flower) having stamens or pistils only ; p. 90 .

Monogynous (flower) having only one pistil, or one style ; p. 1 16 .

Monopetalous (flower) with the corolla of one piece ; p. 101 .

Monoplzy
’

llous : one-leaved or of one piece ; p. 102 .

Monose
’

palous : a calyx Of one piece ; i. e . with the sepals united into one body ;
p. 101 .

Monospe
'

fi nous : one-seeded.

Monstrosity an unnatural deviation from the usual structure or form.

Morphology : the department of botany which treats of the forms which an organ

( say a leaf) may assume ; p. 28 .

Mucronate : tipped with an abrupt short point (macro) p. 60
,
fig. 1 1 1 .

Mucronulate : tipped with a minute abrupt point ; a diminutive of the last.
Multi in composition : many ; as

Multangular : many-angled . Multicipital : many-headed, &c .

Multifarious : in many rows or ranks . Mu
’

ltlfid : many-cleft p. 62.

Multildcular : many-ce l led . Multz
'

se
’

rial : in many rows .

Multiple Fruits , p. 133 .

Mu
'

ricate : beset with short and hard points.

Mumform wal l-like ; resembling courses Of bricks in a wall .
Muscology : the part of descriptive botany which treats ofMosses (i. e. Masai) .

Muticous : pointless ; beardless unarmed .

Mycelium the spawn ofFungi ; i. e . the filaments fromwhich Mushrooms, &c.

Ndpiformg turnip-shaped ; p. 3 1, fig. 57.

Natural System: p. 195 .

Naturalized introduced from a foreign country, but growing perfectly wild and
propagating freely by seed .

Navtcular : boat-shaped , like the glumes ofmost Grasses .

Necklace shaped : looking like a string of beads see monilt
'

form.

Nectar the honey, &c. secreted by glands, or by any part of the corolla.

Nectarg
’

ferous honey
-bearing ; or having a nec

‘

tary.

Nectary : the old name for petals and other parts of the flower when ofunusual

Shape, especially when honey-bearing . So the hol low spur
-shaped petals of

Columbine were cal led nectaries ; also the curious long-clawed petals of

Monkshood, fig. 186, &c.
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Ortlzdtropous or Ortho
‘

tropal (ovule or seed ) p. 122
,
135

, fig. 270
,
274 .

Osseous : of a bony tex ture.

Oval : broad ly elliptical ; p. 8 8 .

Ovary that part Of the pistil containing the ovules or future seeds ; p. 8 6, 1 16.

Ovate : shaped like an egg with the broader end downwards, or, in plane sur

faces
,
such as leaves, like the section of an egg lengthwise p. 58

,
fig. 8 9 .

Omid ovate or oval in a solid form.

Ovule : the body which is destined to become a seed p. 8 6
,
116, 122.

Palea (plural palete ) chafl
'

the inner husks Of Grasses the chaff or bracts on

the receptacle ofmany Composites, as Coreopsis, fig . 220, and Sunflower.

Paleaceous furnishedwith chaff
, or chady in texture .

Palmate when leaflets or the divisions of a leaf all spread from the apex of the

petiole, like the hand with the outspread fingers p. 167, fig. 129
,
&c.

Palmately (veined, lobed, &c. ) in a palmate manner; p. 57, 63 , 65 .

Pandu
’

riform fiddle-shaped (which see ) .
Panicle : an Open cluster ; like a raceme

,
but more or less compound ; p. 8 1,

fig. 163 .

Panicled
,
Paniculate : arranged in panicles, or like a panicle .

Papery of about the consistence of letter-paper.

Papilionaceous : butterfly
-shaped applied to such a corol la as that of the Pea

and the Locust-tree ; p. 105
,
fig. 2 17

Papilla (plural papillae) little nipple-Shaped protuberances.

Papillate, Papillose : covered with papillae.

Pappus : thistle—down. The down crowning the achenium of the Thistle
,
and

other Composites , represents the calyx ; so the scales. teeth, chafi
'

,
as well

as bristles
,
orwhatever takes the place of the calyx in this family, are cal led

the pappus ; fig . 292—296
, p. 130 .

Parallel-veined, or nerved ( leaves ) p. 55
,
56.

Pardplzyses : jointed filaments mixed with the antheridia of Mosses .

Pare
‘

nchyma soft cellular tissue ofplants , like the green pulpof leaves.
Parietal (placentae , attached to the walls (parietes) of the ovary or pert

carp; p.

Ported : separated or cleft into parts almost to the base ; p. 62.

D
artial involucre, same as an involucel : partial petiole, a divis ion of a main leaf

stalk or the stalk of a leaflet partialpeduncle, a branch of a peduncle pan

tial umbel, an umbellet, p. 8 1 .

Fata l . spreading ; open . Patulous : moderately spreading.

Pauci in composition : few ; as pauciflorous, few-flowered, &c.

P ear~ slzapw: solid Obovate, the shape of a pear.

Pe
’

ctinate : 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 V iola pedata, &c.

Pedately cleft, lobed, &c. cut in a pedate way.

Pe
’

dicel the stalk of each particular flower of a cluster ; p. 78 , fig . 156.

Palicellate, Pedicelled furnished with a pedicel.
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Pe
’

duncle : a flower-stalk, whether Of a single flower or of a flower-cluster ; p. 78 .

Pe
’

dunded, P edu
’

nculate : furnished with a peduncle .

Peltate : shie ld-shaped : said Of a leaf
,
whatever its shape, when the petiole is

attached to the lower side, somewhere within the margin p. 59
,
fig!102, 178 .

Pendent : hanging. P endulous somewhat hanging or drooping.

Penicillate : tipped with a tuft Of fine hairs, like a painter
’
s pencil ; as the stig

'

mas of some Grasses .

Penta (in words Of Greek composition ) five as

Pentdgynous with five pistils or styles p. 1 16.

Pentamerous : with its parts in fives
,
or on the plan of five .

P entandrous having five stamens p. 1 12 . P entdsticlzous in five ranks .

Pepo : a fruit like the Me lon and Cucumber; p. 128 .

Perennial : lasting from year to year p. 21 .

Perfect (flower) having both stamens and pistils p. 8 9 .

P erfo
‘

liate passing through the leaf, in appearance p. 67 , fig. 131
,
132 .

Pe
‘

rforate : pierced with holes, or with transparent dots resembling holes , as an

Orange-leaf.
Pe

‘

rianth the leaves of the flower generally, especially when we cannot readily
distinguish them into calyx and corol la ; p. 8 5 .

Pericarp the ripened ovary the walls of the fruit p. 127 .

Pericdrpic belonging to the pericarp.

Pe
’

riclueth the cluster of peculiar leaves at the bas e of the fruit-stalk of Mosses .

P erichcrtial be longing to the perichaeth.

Pm
'

go
’

nium, P erigdne same as periantlz.

P erigy
’

nium bodies around the pistil appl ied to the closed cupor bottle shaped

body which encloses the ovary Of Sedges , and to the bristles
,
little scales

,

&c. of the flowers Of some other Cyperaceae .

P erigynous the pe tals and stamens borne on the calv x p. 104
,
1 1 1 .

P eriphen
'

c : around the outside, or periphery ,
Of any organ .

P e
’

risperm a name for the albumen of a seed (p.

Pe
‘

ristome : the fringe Of teeth
,
&c. around the orifice of the capsule of Mosses .

P ersistent remaining beyond the period when such parts commonly fal l , as the
leaves of evergreens, and the calyx ,

&c. of such flowers as remain during

the growth of the fruit.

Pe‘rsonate masked a bilabiate corolla with a projection, orpalate in the throat.
as of the Snapdragon p. 106

,
fig . 210

,
2 1 1 .

Petal : a leaf of the corolla ; p. 8 5 .

Petaloid : petal-like resembling or colored like peta ls .

Pe
’

tiole a footstalk of a leaf ; a leaf-stalk , p. 54 .

Petioled, P etiolate : furnished with a petiole .

Petidlula te : said of a leaflet when raised on its own partial leafstalk .

Plusndgamous, or Pbanerdgamous : plants bearing flowers and producing seeds :

same as Flowering Plants ; p. 177
,
1 8 2.

Phyllodium (plural phyllodia ) a leaf where the blade is a dilated petiole, as in
NewHol land Acacias p. 69 .

Pbyllota
’

xis
,
or Phyllotaxy the arrangement of leaves on the stem p. 7 1 .

Physiological B otany, Physiology, p. 3 .

S F—l l
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P layton a name used to designate the pieces which by their repetition make up

a plant, theoretically, viz. a joint of stem with its leafor pair of leaves .

P iliferous : bearing a slender bristle or hair (pilwn) , or beset with hairs.

P ilose hairy clothed with soft s lender hairs .

Pinna a primary branch of the petiole of a bipinnate or tripinnate leaf, as fig.

130, p. 66.

P innule a secondary branch of the petiole of a bipinnate or tripinnate leaf ; p. 66.

P innate ( leaf ) when the leaflets are arranged along the sides of a common pea

tiole ; p. 65, fig. 126 - 128 .

P innately lobed, cleft, parted, divided, &c.

, p. 63 .

Pinna
’

tifid : same as pinnately cleft ; p. 63
,
fig . 1 19 .

P istil : the seed-bearing organ of the flower p. 8 6, 1 16.

P istillidium the body which in Mosses
,
L iverworts

,
&c. answers to the pistil .

P itchers, p. 5 1
,
fig. 79 , 80 .

P ith the cellular centre of an exogenous stem p. 150
,
151 .

P itted having small depressions or pits on the surface, as many seeds.

Placenta : the surface or part Of the ovary to which the ovules are attached ;

p. l 18 .

Plotted (in the bud ) ; p. 76
,

'

fig. 150 ; p. 1 10 , fig 225 .

Plane : flat
,
outspread .

P licate same as pla ited .

Plumose : feathery ; when any slender body (such as a bristle of a pappus ) is
beset with hairs along its sides , like the plumes or the heard on a feather.

Plllmule the little bud or first shoot of a germinating plantlet above the cotyle.
dons ; p. 6

, fig. 5 ; p. 137 .

Pluri in composition : many or several ; as
Plurifoliola te : with several leaflets p. 66 .

P od : specially a legume , p. 13 1 also applied to any sort of capsule .

Podosperm the stalk of a seed .

Pointless destitute of any pointed tip, such as a macro
,
awn

,
acumination

,
&c.

Pollen the fertilizing powder of the anther p. 8 6, 1 14 .

Pollen-mass applied to the pol len when the grains all cohere into a mass
, as in

M ilkweed and Orchis.

Poly ( in compound words of Greek origin) same as multi in those of Latin

origin,
viz. many ; as

Polyade
'

lphous : having the stamens united by their filaments into several bun.

dies ; p. 112.

Polyandrous with numerous (more than 20 ) stamens (inserted on the recep

tacle ) ; p. 112 .

Polycotyle
’

donous : having many (more than two) cotyledons, as Pines ; p. 17,

137
,
fig . 45

,
46 .

Poly
’

gamous : having some perfect and some separated flowers
,
on the same oron

different individuals
,
as the Red M aple .

Poly
’

gonal : many-angled .

Poly
'

gynous with many pistils or styles p. 1 16 .

Poly
’

merous formed Of manyparts of each set .

Polymdrplzous of several or varying forms .

Polypetalous : when the petals are distinct or separate (whether few ormanv ) .

p. 103 .
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Race : a marked vari ety which may be perpetuated from seed p. 174 .

Raceme : a flower-cluster, with one-flowered pedicels arranged along the sides of
a general peduncle p. 78 , fig. 156 .

Racemose bearing racemes, or raceme-like .

Rachis see rhacli is.

Radial : belonging to the ray.

Radiate, or Radiant : furnished with ray
-flowers p. 107

Radical belonging to the root, or apparently coming from the root.

Ra
’

dicant : rooting, taking root on or above the ground, like the stems of Tram.

pet
-Creeper and Poison

-Ivy .

Ra
’

dicels : little roots or rootlets .

Radicle the stem-
part Of the embryo, the lower end ofwhich forms the root p.

6
,
fig. 4 , &c. ; p. 137 .

Rameal belonging to a branch . Ramose ful l of branches (rami) .
Ra

’

mulose ful l of branchlets (ramuli) .
Rapbe see rhaphe.

Bay : the marginal flowers of a head (as of Coreopsis, p. 107 , fig. 219 ) or cluster
(as of Hydrangea, fig. when different from the rest

,
especial ly when

ligulate , and diverging ( like rays or sunbeams ) the branches of an umbel ,
which diverge from a centre ; p. 79 .

Receptacle : theaxis or support of a flower ; p. 8 6, 124 ; the common ax is or

support of a head of flowers fig. 230 .

Reclined turned or curved downwards nearly recumbent.

Recurved curved outwards or backwards .

Redu
’

plicate (in aestivation) valvate with the margins turned outwards, p. 109 .

Reflexed bent outwards or backwards .

Refracted bent suddenly, so as to appear broken at the bend .

Regular : all the parts similar ; p. 8 9 .

Reniform: kidney
-shaped p. 58

,
fig. 100 .

Repa
'

nd : wavy-margined ; p. 62
,
fig. 115 .

Repent : creeping, i. c. prostrate and rooting underneath.

Re
‘

plum the persistent frame of some pods (as Of Prickly Poppy and Cress) ,

after the valves fal l away.

Reproduction, organs Of all that pertains to the flower and fruit ; p. 76.

Resu
’

pinate inverted, or appearing as if upside down,
or reversed .

Reticula ted : the veins forming network , as in fig. 50
,
83 .

Retroflered bent backwards same as regiexed.

Retu
’

se blunted the apex not only obtuse , but somewhat indented p. 60,

fig. 107 .

Revolute rol led backwards , as the margins ofmany leaves p. 76 .

Rhaclzis (the backbone ) the axis of a spike , or other body p. 78 .

Rhaplie the continuation of the seed-stalk along the side Of an anatropous ovule
(p. 123 ) or seed ; fig. 273

,
r
,
3 19 and 320

,
b.

Rhaphides crystals , especial ly need le-shaped ones, in the tis sues ofplants .

Rhizoma : a rootstock p. 40
,
fig. 64 67 .

Rhombic in the shape of a rhomb. Rhomboidal approaching that shape.

Rib : the pri ncipal piece , or one of the principal pieces , Of the framework of a

leaf
, p. 55 or any similar e levated line along a body.
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Ring an e lastic band on the spore
-cases of Ferns.

Ringent grinning ; gaping open ; p. 102 , fig. 209 .

Root, p. 28 .

Root-hairs , p. 3 1
,
149 .

Rootld s small roots, or root-branches p. 29 .

Rootstock root-like trunks or portions of stems on or under ground p. 40.

Rosaceous arranged like the peta ls of a rose .

Roste
’

llate : bearing a smal l beak (rostellum) .
Rostrate bearing a beak (rostrum) or a prolonged appendage .

Resulate : in a regular cluster of spreading leaves, resembling a full or double
rose , as the leaves of House leek , &c .

Ratate wheel-shaped : p. 10 1
,
fig . 204

,
205 .

Rotund rounded or roundish in outline.

Rudimentary imperfectly deve loped , or in an early state of deve lopment.
Rigose wrink led, roughened with wrinkles .

Ru
’

minated (albumen) penetrated with irregular channe ls or portions fi lled with
softe rmatter, as a nutmeg.

Ru
’

ncinate : coarsely saw-toothed or cut, the pointed teeth turned towards the
base of the leaf, as the leaf of a D ande lion.

Runner a s lender and prostrate branch, rooting at the end
,
or at the joints , as

of a Strawberry, p. 38 .

Sac any closed membrane , or a deeppurse-shaped cavity.

Sagittate arrowhead-shaped ; p. 59
,
fig. 95 .

Sal te r-shaped, or Salverform With a border spreading at rightangles to a. slen

der tube
,
as the corolla of Phlox , p. 10 1

,
fig . 208 , 202 .

Sama
’

ra a wing-fruit, or key, as ofMaple , p. 5
, fig . 1

,
Ash

, p. 13 1
, fig . 300

,
and

E lm
, fig. 30 1 .

Sa
’

maroid : like a samara or key
-fruit.

Sap the juices of plants generally. Ascending or crude sap; p. 161
, 168 .

Elaborated sap, that which has been digested or assimilated by the plant ;
p. 162, 169 .

Sarcocarp the fleshy part of a stone-fruit, p. 128 .

Sarmentdwous : bearing long and flexible twigs (sarments ) , either spreading or

procumbent.

Saw-toothed see serrate.

Sca
’

brous rough or harsh to the touch .

Scala
’

rij brm with cross-bands
,
resembling the steps of a ladder.

Scales of buds
, p. 22

, 50 ; of bulbs , &c.
, p. 40 , 46, 50 .

Scaly furnished with scales
, or sca le-like in texture p. 46

, &c.

Scandent : climbing ; p. 37 .

Scape a peduncle rising from the ground, or near it, as of the stemless V iolets,
the B loodroot

, &c.

Sca
’

pz
'

form scape
-like .

Scar of the seed
, p. 135 . Leaf-scars , p. 21 .

8 06e or Scariose thin,
dry, and membranous .

Scabifiwm: resembling sawdust.
20
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Sedvpz
‘

oz
‘

d or Scorpz
’

oz
'

dal curved or circinate at the end
,
like the tail of a scor

pion, as the inflorescence ofHel iotrope .

Scrobiculate pitted excavated into shallow pits .

Scarf;Scurfiness minute scales on the surface of many leaves, as of Goosefoot,
B uffalo-berry, &c.

Scu
’

tate buckler-shaped .

Scute
‘

llate
,
or Scute

‘

llg
’

form saucer-shaped or platter-shaped.

Se
’

cund : one sided ; i . e . where flowers , leawes , &c . are all turned to one side.

Semindz
'

ne the inner coat of the ovule p. 124 .

Seed, p. 134 . Seedcoats
, p. 134 . Seed-vessel

, p. 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 Purs lane

, fig .

'

214. Semicordate : half

heart-shaped . Semilunar : like a half-moon . Semiovate : half-ovate
, &c.

Seminal : re lating to the seed. Semimjferous seed-bearing.

Sempervirent : evergreen .

Sepal a leaf or division of the calyx p. 8 5 .

Se
’

paloid sepal-like . Sepaline relating to the sepals .

Separated Flowers those having stamens or pistils only ; p. 89 .

Septate : divided by partitions (septa ) .
Sejutenate wi th parts in sevens.

Septicfdal : where a pod in dehiscence splits through the partitions, dividing
each into two layers p. 132

,
fig . 306.

Selnt
'

ferous : bearing the parti tion .

Septg
'

fragal where the valves of a pod in dehiscence break away from the par
»

titions ; p. 132 .

Septum (plural septa ) a partition, as of a pod, &c.

Serial, or Senate : in rows as bz
'

serial
,
in two rows

,
&c.

Smiceous silky clothed with satiny pubesccnee .

Seratinous happening late in the season .

Serrate, or Serrated the margin cut into teeth (serratures ) pointing forwards

p 61 , fig. 1 12 .

Se
’

n
'

ulate same as the last
,
but with fine teeth .

Sessz
'

le : sitting ; without any stalk, as a leaf destitute Of petiole, or an anther

destitute of filament.
Sela a bristle

, or a slender body or appendage re sembling a bristle.

Seta
’

ceous : bristle-like. Setzform : bristle-shaped.

Setigerous beari ng bristles . Selose : beset with bristles or bristly hairs.

Sex : six ; in composition . Sew ngular : six -angled, &c.

Sheath the base of such leaves as those of Grasses, which are

Sheathing : wr apped round the stem.

Shield-shaped same as scutate
, or as peltate. p. 59 .

Shrub
, p. 21 .

Sz
‘

gmoz
'

d curved in two directions , like the letter S , or the Greek sigma.

Sz
'

lz
’

culose : bearing a sil icle , or a fr uit resembl ing it.
Sz

’

lz
'

cle a pouch, or short pod of the Cress Family ; p. 133 .

Sz
'

lique : a. longer pod Of the Cress Family p. 133 , fig . 3 10 .
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Station : the particular place, or kind of situation, in which a plant natural ly
occurs .

Stellate, Ste
‘

llular : starry or star-like ; where several similar parts spread out

from a common centre, like a star.

Stem, p. 36
,
&c.

Stemless destitute or apparently destitute of stem.

Sterile : barren or imperfect ; p. 8 9 .

Stigma the part of the pistil which receives the pollen p. 8 7.

Stigmatic, or Sti
’

gmatose belonging to the stigma.

Stipe (Latin stipes )
' the stalk of a pistil, &c.

,
when it has any ; the stem of 3

Mushroom.

S tipel a stipule Of a leaflet, as of the B ean, &c.

Stipe
’

llate : furnished with stipe ls , as the B ean and some other Leguminous

plants .

Stipitat
'

e : furnished with a stipe, as the pistil Of C leome, fig. 276 .

S lipulate : furnished with stipules.

S tipules : the appendages one each side of the base of certain leaves ; p. 69 .

Stolons : trailing or reclined and rooting shoots p. 3 7 .

Stoloniferous producing stolons.

Stomate (Latin stoma
, plural stomata ) the breathing

-
pores of leaves, &c. ; p. 156.

Strap
-shaped : long, flat, and narrow ; p 106 .

Striate
,
or S triated : marked with slender longitudinal grooves or channels

(Latin strioe) .

Strict : close and narrow straight and narrow.

Strigi
’

llose
, Stri

’

gose : beset with stout and appressed, scale-like or rigid bristles.

Strobila
’

ceous relating to, or resembling a

Strobile a multiple fruit in the form of a cone or head, as that of the Hopand
of the Pine ; fig . 3 14

, p. 133 .

Strophiole same as caruncle. Strophiolate : furnished with a strophiole.

Struma a wen a swe l ling or protuberance of any organ.

S tyle : a part of the pistil which bears the stigma p. 8 6.

Stylopodium: an epigynous disk , or an enlargement at the base of the style,
found in Umbelliferous and some other plants.

Sub as a prefix : about
,
nearly, somewhat ; as subcordate, s lightly cordate : sub:

serrate
,
slightly serrate subaxillary, just beneath the axil , &c . , &c.

Su
’

berose : corky or cork-like in texture.

Subclass, p. 177 , 183 . Suborder
, p. 176 . Subtribe, p. 177.

Su
‘

bulate : awl-shaped tapering from a broadish or thickish base to a sharp

point ; p. 68 .

Succulent juicy or pulpy.

Suckers : shoots from subterranean branches p. 37 .

Sztf rute
’

scent slightly shrubby or woody at the base only p. 36 .

Sugar, p. 163 .

Sulcate : grooved longitudinal ly furrows .

Supernumerarg/ B uds : p. 26 .

Supe
’

rvolute : plaited and convolute in bud ; p. 1 10
,
fig. 225 .

Supra-axillary: home above the ax il
,
as some buds p. 26

,
fig. 52.

Supra-decompound : many times compounded or divided .



GLOS SARY. 3

Su
’

rculose : producing suckers
,
or shoots resembling them.

Suspended : hanging down. Suspended ovules or seeds hang from the very
summit of the cel l which contains them ; p. 122

, fig. 269 .

Sutural belonging or relating to a suture .

Suture : the line of junction of contiguous parts grown together ; p. 1 17

Sword-shaped : vertical leaves with acute parallel edges, tapering above to a

point ; as those of Iris, fig. 133 .

Symmetrical Flower : similar in the number of parts of each set ; p. 8 9 .

Synantherous , or Syngenesious : where stamens are united by their anthers ; p. 1 12,

fig. 229 .

Syncarpous (fruit or pistil ) composed of several carpe ls consolidated into one.

System, p. 195 .

Systematic B otany : the study ofplants after their kinds p. 3 .

Taper
-
pointed : same as acuminate p. 60

,
fig. 103 .

Tap
-root : a root with a stout tapering body ; p. 32.

Tawny dul l yel lowish , with a tinge of brown.

Taxonomy : the part of B otany which treats of classification.

Te
’

gmen a name for the inner seed-coat.

Tendril : a thread-shaped body used for climbing, p. 38 : it is either a branch,

as in V irginia Creeper, fig. 62 ; or a part of a leaf, as in Pea and V etch,

fig. 127 .

Te
’

rete : long and round ; same as cylindrical, only it may taper.

Terminal : borne at, or belonging to, the extremity or summit.

Terminology : the part of the science which treats of technical terms ; same as

T(mate : in threes ; p. 66. Ternately : in a ternate way.

Testa : the outer (and usual ly the harder) coat or shell Of the seed ; p. 134 .

Tetra (in words Of Greek composition) four ; as ,

Tetracdecous : of four cocci or carpels .

Tetrady
’

namous : where a flower has six stamens
,
two of them shorter than the

other four, as in Mustard, p. 92
,
112

,
fig. 18 8 .

Tetra
‘

gonal : four
-angled . Tetrcigynous : with four pistils or styles ; p. 116 .

Tetramerous with its parts or sets in fours .

Tetrandrous : with four stamens ; p. 1 12 .

Theca a case ; the cel ls or lobes of the anther.

Thorn : see spine ; p. 39 .

Thread-shaped : slender and round, or roundish like a thread ; as the filament of
stamens generally.

Throat : the Opening or gorge of a monopetalous corol la, &c.

,
where the border'

and the tube join
,
and a little below.

Thyrse or Thyrsus a compact and pyramidal panicle ; p. 8 1 .

To
‘

mentose clothed with matted wool ly hairs (tomentum) .

Tongue-shaped : long, flat, but thickish, and blunt.
Toothed furnished with teeth or short projections of any sort on the margin.

used especial ly when these are sharp, like saw-teeth
,
and do not point for:

wards ; p. 6 1
, fig. 1 13 .

Top-shaped : shaped like a top, or a cone with its apex downwards.
20
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Terese, Torulose : knobby ; where a cylindrical body is swol len at intervals .

Torus : the receptacle of the flower ; p. 8 6
,
124 .

Tree, p. 21 .

Tri in composition : three ; as

Triade
’

lphous : stamens united by their filaments into three bundles ; p. 1 12 .

Tria
’

ndrous where the flower has three stamens p. 1 12 .

Tribe, p. 176.

Trichotomous three-forked. Tricoccous of three cocci or roundish carpels.

Tricolor having three colors. Tricdstate having three ribs.

Yh
'

cuspidate : three
-
pointed . Tn

’

de
‘

ntate : three-toothed .

Trie
’

nnial lasting for three years .

Trifa
’

n
'

ous in three vertical rows looking three ways .

Trifid : three cleft ; p. 62 .

Trifoliate three-leaved . Trifoliolate Of three leaflets p. 66 .

Trifu
’

rcate : three~ forked. Trigonous : three
-angled, or triangular.

Trigynous with three pistils or styles p. 1 16 . Trtj ugate in three pairs (j ugi) .

Trilobed
,
or Trilobate three-lobed ; p. 62 .

Trilocular three-cel led
,
as the pistils or pods in fig. 225 - 227 .

Trimerons : with its parts in threes, as Trillium,
fig. 18 9 .

Trinervate three-nerved, or with three slender ribs.

Trio
'

ecious : where there are three sorts of flowers on the same or different indi

viduals as in Red Maple.

Ti 'ipa
‘

rtible separable into three pieces . Tripa
‘

rtite three-parted p. 62 .

Tripe
’

talous : having three petals ; as in fig. 1 8 9 .

Tmphy
’

llous : three-leaved composed of three pieces .

Tripi
‘

nnate thrice pinnate p. 66. Tripinnatifia
'

thrice pinnately cleft ; p. 64.

Triple-ribbed, Triple-ne wer] , &c. : where a midrib branches into three near the

base of the leaf
,
as in Sunflower.

I
'

n
'

que
’

trous sharply three-angled and especially with the sides concave, like a
bayonet

Trise
’

rial, or Triseriate : in three rows , under each other.

Tristi
'

chous in three longi tudinal or perpendicular ranks.

Tristigmatic, or Tristigmatose : having three stigmas .

Trisu
’

lcate : three-grooved .

Trite
’

rnate : three times ternate p. 67

Trivial Name the specific name.

Trochlear pul ley-shaped.

Trumpet-shaped : tubular, enlarged at or towards the summit, as the corolla of
Trumpet-Creeper.

Truncate as if cut Off at the top; p. 60 , fig . 106 .

Tube, p. 102 .

Trunk : the main stem or general body of a stem or tree .

Tuber a thickened portion Of a subterranean stem or branch, provided with eyes

(buds ) on the sides ; as a potato, p. 43 , fig. 68 .

{libero/e . a smal l excrescence .

Tubercled, or Tuberculate bearing excrescences or pimples .

Tu
’

berous : resembling a tuber. Tuberiferous bearing tubers.

Tubular : hollow and of an elongated form ; hollowed like a pipe.
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Veined
,
Veiny furnished with evident veins . Veinless : destitute of veins.

Veinlets the smaller ramifications Of veins.

Velate furnished with a veil .
Velzitinous velvety to the touch.

Venation the veining of leaves, &c. p. 55 .

Ve
’

nose veiny furnished with conspicuous veins.

Ventral : belonging to that side of a simple pistil , or other organ , which looks
towards the axis or centre Of the flower the Opposite Of dorsal as the

Ventral Suture, p. 117 .

Ve
‘

ntricose inflated or swel led out on one side .

Ve
’

nulose furnished with veinlets.

Vermicular shaped like worms.

Vernation : the arrangement of the leaves in the bud ; p. 75 .

Ve
’

rnicose : the surface appearing as if varnished .

Ve
’

mtcose warty beset with little projections like warts .

Versatile : attached by one point, so that itmay swing to and fro
,
as the anthers

Of the Lily and Evening Primrose ; p. 1 13
,
fig. 234.

Vertex same as the apex .

Vertical upright ; perpendicular to the horizon,
lengthwise .

Ve
‘

rticil a whorl ; p. 71 . Verticillate whorled p. 71, 75 , fig . 148 .

Vesicle : a little bladder. Embryonal Vesicle, p. 139 . Vesicular : bladdery.

Vessels : ducts, &c. ; p. 146
,
148 .

Ve
'

xdlarg, Vexillar : relating to the
Vexillum the standard Of a papilionaceous flower ; p. 105

,
fig. 218 , a.

Villose : shaggy with long and soft hairs (villosity. )
Vimi

’

neous : producing slender twigs, such as those used forwicker~work.

Vine : any trailing or climbing stem ; as a Grape-vine.

Vire
‘

scent, Viridescent greenish turning green.

Virgate : wand-shaped, as a long, straight, and slender twig.

Viscous
, Viscid : having a glutinous surface .

Vitta (plural vittoe ) the oil-tubes of the fruit Of Umbelliferaa.

Voluble : twining, as the stem ofHops and B eans ; p. 37

Wavy the surface ormargin alternately convex and concave p. 62.

Wang resembling beeswax in texture or appearance .Wedge-shaped : broad above, and tapering by straight lines to a narrow

p. 58
,
fig. 94 .Wheel-shaped see rotate ; p. 102

,
fig. 204

,
205 .

l orl
, Whorled : when leaves, &c. are arranged in a circle round the

p. 71 , 75 , fig. 148 .Wing : any membranous expansion. “7571578 of papilionaceous flowers, p.

l ged furnished with a wing ; as the fruit of Ash and Elm,
fig. 300, 30Wood, p. 145 . Woody : Of the texture or consisting of wood .Woody Fibre, orWood-Cells , p. 146 .Woolly clothed with long and. entangled soft hairs ; as the leaves ofMullein.

THE END .
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.merea according to act of Congress, in the year 1868 , by

A S A G R A Y ,

In the Clerk ’
s Onice of the DistrictCourt of the District of Massachusetts



P R E FA C E .

THIS book is intended to furnish botanical classes and beginners

generally wi th an eas ier introduction to the plants of this country

than is the Manual
, and one which includes the common cultivated

as wel l 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 qui te too difficul t for beginners ;
such as the Sedges, most Grasses, and the crowd Of Golden Rods,
Asters, Sunflowers, and the l ike

,
which require very critical study .

On the other hand , this small volume is more comprehensive than

the Manual, since i t comprises the common herbs, shrubs, and trees

of the Southern as we ll as the Northern and M iddle S tates, 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 des irable that students should be able to use exou
'

c 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 we ll-be ing

and enjoyment, would seem to be no less important than in the case

of our nati ve plants. If i t is worth while so largely to assemble

around us ornamental and useful trees, plants, and flowers , it is cer
tainly we ll 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 cul tivators,
gardeners, and amateurs , and all who are fond of plants and flowers,
with a simple guide to a knowledge of the ir botan ical names and



IO PREFACE .

structure . There is, I bel ieve , no sufficient work Of this kind in

the English language , adapted to our needs, and avai lable even to

our botanists and botanical teachers, forwhom 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 nati ve

and exotic, are common enough to demand a. place in i t
, or so

uncommon that they may be omitted . I t is very unlike ly that I can
have chosen wise ly 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. B ut I

have here brought together, within less than 350 pages, brief and

plain botanical descriptions or notices of species, belonging to

947 genera ; and have constructed keys to the natural families,
and analyses of the ir 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 frui t 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 B otany 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

B otany, which serves as grammar and dictionary ;
be bound together into one compact volume , forming a c

sive School B otany.

For the account of the Ferns and the allied families Of Cryptoga

mous P lants 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 ful ly provided for

studying them will doubtless be appreciated .

HARVARD UN IVERSITY HERB ARI UM ,

Cambridge, Massachusetts, August 29 , 1868 .
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SER I E S I .

FLOWERING on PHZENOGAMOUS PLANTS

THOSE which fru ctify by mean s of stamens and pi stils
,

and produce true seeds .

CLASS I . DICOTYLEDONOUS OR EXOGENOUS

PLANTS : D istingu i shed by having the wood or woody

matter of the stem all i n a c ircle between pith and bark
,

and i n yearly layers when the stem i s more than one year
old : also the embryo with a pair of cotyledons or seed

leaves ( or several i n P i nes , Generally known at once
by having netted-ve i ned leaves . Parts of the flower seldom
i n threes

,
most commonly in fives or fo u rs . See Lessons

,

p . 183 . Th i s class includes all our ordi nary trees and
shr ubs

,
and t he greater part of our herbs .

SUBCLASS I . ANGIOSPERMOUS i ncl u d ing all of the
class wh ich have the ir seeds i n a pericarp

,
or the ir ov u les in

a closed ovary
,
i . e . all except the Pine and Cycas fami lies .

I . POLYPETALOUS D IV IS ION . Includes the families which
have, at least in some species , bo th calyx and corolla, the latter
w ith their petals separate, i . e. not at all united into one body. Yet

some plants of almost all these families have apetalous flowers.

1 . RANUNCULACEZE ,
cnowroor FAM ILY.

Not perfectly d istingu ished by any one or two particular marks
but may be known, on the whole

,
by having an acrid watery j u ice

( not milky or colored) , nume rous stamens, and usually more than
one p istil, all the parts of the flower separate from each other, and
inserted on the recep tacle . 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 ornamen t. The following are
the common genera, w i th their chief d istinctions .

l . Sepals valvate or with their edges turned inward in the bud. Petals none or
minute. P istils many, l-seeded. becoming akenes . L eaves opposite : the

plants mostly climbing by their leaf-stalks .
1. CLEMATIS. Sepals

“

commonly 4, sometimes several , petal-like . Akenes
tipped with the persistent s tyle or a part of it.

3
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r FAM ILY.

2. Sepals imbricated in the bud . Not climbing, nor woody except in 8 and one of 20.

a Pistils and akenes several or many in a head, l-seeded.

4 Petals none sepalspetal-like.
2. HEPATICA . Involucre close to the flower, exactly imitating a 3-leaved cal x.

Sepals 6 or more, oblong. resembling petals . Pistils 12—20. S temless ow

perennials, with rounded 3-lobed leaves and l -flowered scapes .
3. ANEMONE . lnvolucre 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 s ce ies ) , forming pointed or tailed akenes .

4. THALIC RUM. lnvolucre none , and stem-leaves all alternate, except in one

species intermed iate between this genus and Anemone. Sepals 4 or more .
Pistils 4—15, forming several-angled or grooved akenes . Perennials , with
small flowers in

p
anicles or umbels , most of them dioecious

,
and with

ternately compoun or decompound leaves .
4 P etals and sepals both conspicuous, 5 or more. Akenes naked

,
short-pointed.

5 . 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 .

is a P istils several, 2-avaled, becoming l -2-seeded pods or berries.

8 . Z ANTHORHIZ A. Sepals 5 , deciduous after flowering. Petals 5
,
small,

2-lobed, on a claw. Stamens 5 - 10. Little pods l-seeded. Undershrub
,

with yellow wood and roots .
9 . HYDRAS '

I
‘

IS . Sepals 3, falling when the flower opens . Petals none . Fruit
berry-like . Low perennial.

e a a P istils several, few, or one, forming several-seeded pods or rarely berries .

Sepals ( 4 or 5 ) fallin when theflower opens, petal-like. P etals minute
,
and with

claws, or none. Stamens numerous , white . L eaves ternately decompound.

10. ACTJEA . Pist il only one, becoming a berry. Flowers in a short and thick
raceme or cluster. 0

11. ClMIClFUGA. Pistils 1- 8
,
becoming pods in fruit. Flowers in long racemes .

Sepals not falling when the flower opens , in ‘

15 and 20persistent even till the
f ruit matures. in all the otherspetal-like and deculuous.

«M P etals none at all : flowers regula r .
12. CALTHA. Sepals 5 - 9 . Pods several. Leaves simple and undivided, rounded.

H H » P etals 5 or more inconspicuous nectar-bearing bodies, verymuch smaller
“than

the sepals : flower regular .
13. TROLLIUS . Sepals 5 -many. Petals with a little hollow near the base .

Pods sess ile . Leaves palmately parted and lobed.

14. COPTIS . Sepals 5 - 7 . Petals club-shaped and tubular at the top. Pods
raised on slender stalks ! Leaves w ith 3 leaflets .

15 . HE LLEBORUS . Sepals 5 , pers istent, enlarging and turning green afier flow
ering ! Petals hollow and 2-lipped. Leaves palmate ly or pedately divided.

16. NIGELLA. Sepals 5 . Petals 2-lobed. Pods 3 -5 or more united below into
one ! Annuals

,
with finely dissected leaves .

4+ H 4—0 Petals large hollow spurs proj ecting.
between the sepals flower regular .

17 . AQU ILEGIA. Sepals 5 . Pistils about 5
, with slender styles , and forming

narrow pods . Perennials , with ternately compound or decompound leaves .
4—0 +4 P etals 2 or 4, much smaller than the 5 une al sepals : i. e . the flower
irregular and unsymmetrical. Leaves palmately lobe 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 . ACON ITUM. Uppe r sepals m the form of a hood or helmet
,
covering the two

very long—clawed and peculiar little pe tals.
H M 4-0 4-0 Petals large and flat

, of ordinary shape. Sepals herbaceous and

persistent Flmvers large, regular .

20. PE ONIA. A fleshy 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 . Long hairy styles formfeathery tails to the akenes , like those of Virgin
’
s

Bower : fl . large, purple, in early spring. The genus PU LSAT ILLA of some

A . Pul satfl la, PASQUE-FLOWEB , of Europe. Cul t. in some flower-gar

dens has the roo t-leaves finely thr ice-pinnately divided or cut ; otherwise much
l ike the nex t .
A . patens , var. N uttall iana, W I LD P . On the plains N.W. ; the

handsome purple or purpl ish flower (2’ or more across when open ) rising from
the ground on a low soft-hairy stem (3

’ high ) , wi th an involucre of many
ve narrow div isions ; the leaves from the root appearing later, and twice or
thrice-ternate ly divided and cut.

2 . Short styles not making long ta ils , but only naked or ha iry tips .

at: Garden ANEMON ] E S ,fi
‘

0m S Eu.

,
wi th tuberous roots and very largeflowers .

A . coronar ia, wi th leaves cut into many fine lobes, and 6 or more broad
Oval sepal s . also
A . hortensis , wi th leaves less cut into broader wedge-shaped div isions and

lobes
,
and many longer and narrow sepals , are the originals of the showy,

mostly double or semi-double , great-dowered GARD EN AN EMON IES
, of all col

ors , red in the wild s tate , not ful ly hardy, treated l ike bulbs .

a] : 31: Wild species , smallerfiowered.

P istils very many, forming a dense woolly head in fruit leaves qf the
long

-
petioled ,

compound : flowers of 5 small greenish-white sepals, silky
stem 20 3° high.

A . c lindr ica, LONG-FRU ITE D A . Involucre several-leaved surrounding
several ong naked peduncles ; fl . late in spring ( in dry so il N . followed
by a c lindrical head of fruit .
A . irgin iana, V IRG IN IAN A . Involucre 3-leaved ; peduncles formed in

succession all summer
, the middle or firs t one naked , the o thers bearing 2 leaves

( invo lucel ) at the midd le , fromwhich proceed two more peduncles, and so on

head of frui t oval or oblong. Common in woods and meadows .

P istils /
”
ewer

,
not woolly infruit flower 1'or more broad .

A . P ennsylvan i c
'

a
,
PENNSYLVAN IAN A . S tem 1° high , bearing an invo~

lucre of 3 wedge-shaped 3-cleft and cut sess ile lea ves , and a naked peduncle , then
2 or 3 peduncles with a pair of smaller leaves at theirmidd le , and so on fl . white ,
in summer. (Lessons, fig . Al luv ial ground , N . W .

A . nemorosa,W0 0 1) A. S tem 4'- 10' high , bearing an involucre of 3
long-petioled leaves of 3 or 5 leaflets , and a s ingle short-peduncled flower sepals
whi te

,
or purple outside. Wood lands, early spring.

4 . THAL i CTRU M ,
MEADOW-RUE . (Old name . of obscure deriva.

tion . ) The fo l lowing are the common wi ld spec ies, in wood lands and low

grounds .

1 . Flowers perfect, few,
in an umbel resembling an Anemone : sepals 5

- 10 .

T. anemonoides , RU E-ANEM ONE . A ve ry smooth and del icate li ttle

g
iant

, growing w i th Wood Anemone , which i t resembles in hav ing no s tem
aves except those that form an invo lucre around the umbel of whi te ( rarely
pinkish ) flowers

,
appear ing in early spring ; leafle ts roundish , 3-lobed at the

end
,
long-stalked ; ovaries many

-
grooved , and with a flat-topped se ssile s tigma :

o therwise i t would ran k as an Anemone .

2 . Flowers mostly direcious and not handsome , small, in loose compound panicles ;
the 4 or 5 sepals falling early stigmas slender : ake nes several-grooved and

angled : leaves ternately decompound (Lessons, fig. allalternate the upper
most notforming an involucre.

T . d io ic um,
EARLY M EAD OW-RUE . Herb glaucous, 1 0 - 20 high ; flow

ers greenish , in early Spring ; the yel lowish l inear anthers of the s teri le plant
hanging on long capillary fi laments : leaves all on general pe tio les . Rocky

T. purpurascens , Puapmsn M . Later, often a li ttle downy, 20 —40
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high ; stem-leaves not raised on a general pe tiole ; flowers greenish and pur

plish ; anthers shorto linear, drooping on capil lary and upward ly rather thickened
filaments.

T. C ornhti , TALL M . Herb 4° - 8 ° high ; stem-leaves not raised on a

general pe tiole ; flowers whi te , in summer ; anthers oblong, not drooping ; the
whi te filaments thickened upwards. Low or wet ground .

5 . ADON I S . (The red-flowered species .

fabled to spring from the blood
of Adonis , ki l led by a wi ld boar. ) S tems leafy ; leaves finely much cut

into very narrow div isions. Cul t . from Europe for ornament
A . autumnal is , PHEASANT

’

s-EY E A. Q) S tems near 10 high , i t or the
branches terminated by a smal l flower , of 5 - 8 scarle t or crimson pe tals, com
mouly dark at their bas e. Has run w ild in Tennessee.

A . ve rnalis , SPR ING A . ll S tems about 6 ‘ high, bearing a large showy
flower , of. 10 20 lanceolate l ight-yellow pe tals, in early spring.

6 . MYOSURUS , MOUSETAIL (which the name means in Greek ) .
M . minim u s . An insignifican t l i t tle plant , wild or run wild along s treams

from I l l inois S . ,
wi th a tuft of narrow entire roo t-leaves, and scapes l

’ -3 ' high ,
bearing an obscure yel low flower, fo llowed by tail-l ike Splke of frui t of l ’—2'
long, in spr ing and summer.

7 . RAN UN CULUS , CROWFOOT ,
B UTTERCUP . (Latin name for

a little frog,
and for the Water C rowfoo ts , l iv ing wi th the frogs . ) A large

genus of wild plants , except the double-flowered varie t ies of three spec ies cul t
in gardens for ornament . ( Lessons , p. 18 3 , fig. 358

l . Aquatic ; the leaves all or mostly under water, and repeatedly dissected into
many capillary divisions flowering all summer .

R . aq uatilis ,WHITEWATER-CROWFOOT . Capi l lary leaves collapsing
into a tuft when drawn out of the water pe tals smal l , whi te , or only yellow at

the base
,
where they bear a spo t or l i ttle pit, but no scale : akenes wrinkled

crosswise .

R . d ivaricatu s , ST IFFWL ike the las t , but less common ; the leaves
stifl

“
and r igid enough to keep the ir shape ( spreading in a c ircular outline ) when

drawn out of water .

R . mul tifi dus , YELLOWW . Leaves under water much as those of the.
Whi te Water C rowfoo ts , or rather larger ; but the bright yel low pe tals as large
as those of Common B uttercups , and, l ike them,

wi th a l i ttle scale at the base .

(Formerly named R . PURSHI I , &c. )
2 . Terrestrial , many in wet pla ces , but naturally rowing with the foliage out of
wa ter petals with the litt le scale at the base, yel ow m all the wild species .

as Akenes notprickly nor bristly nor strzate on the sides . ll.

4' SPEARWOR ’

I‘ CROWFOOTS ; wing in very wet places, withmostly entire and
narrow eaves fl. all summer .

R . alismeefolius . Stems
(

ascending , l
° 2° high ; leaves lanceolate or the

lowest oblong flower ful ly 5’ in diame ter akenes beaked w i th a straight and
slender ‘

st le .

R . F l mmula . Smal ler than the last , and akenes short-pointed rare
N .

,
but very common along borders of ponds and rivers i s the
V ar. reptans , or CREEP I NG S .

,
wi th slender s tems creeping a few inches in

length ; leaves
’ l inear or spatulate , seldom 1’ long ; flower only 5’broad .

«r 4 SMALL-FLOWERED Caowroors in wet or moist places , with upper

lea ves 3-parted or divided,
and very smallflowers , the petals shorter or not longer

than the calyx fl . spring and summer .

R . abortivus , SMALL—FLOWERED 0 . Very smooth and slender, 6’ 2°

high root-leaves rounded , crenate akenes in a globular head . Shady places,
along watercourses .
R . s cele ratus , CURSED C . So cal led because the j uice is very acrid and

blistering ; stouter than the las t 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 , HOOK-STYLED C . Hairy, l ° - 2° high leaves all 3—cleft

and long-pe tio led , Wi th broad wedge-shaped 2 - 3-lobed divisions ; akenes in a

globular head , wi th long recurved styles. Woods.

R P ennsy lvan i c u s , B R I STLY C B ristly hai ry, coarse and s tout , 2°
3 0 high ; leaves all 3-d iv ided ; the d ivis ions s ta lked , again 3-cleft , sharply cut
and toothed ; akenes in an oblong head , tipped wi th a short straight style.

Along streams.

4 B UTTERCUPS 0 a COMMON CRowroors
,
with bright yellow corolla,

about 1 ' in diameter , much larger than the calyx lea : es all once and tylen twwe
3 5-divided or cleft, usually ha iry head Of a/( 6 1268 globular.

H ZVatires of the country,
low or spreading .

R . fas c ic ular is , EARLY B Low
,
about 6’ high ,

wi thout runners
, on

rocky hil ls in early spring ; root-leaves much divided , somewhat pinnate pe tals
rather narrow and d is tant akenes scarcely edged , slender-beaked .

R . repens , CREEP I NG B . Everywhere common in v ery wet or mo ist’
places , flowering in spring and summer ; immensely variable ; s tem soon as

cending, sending out some pros trate stems or runners in summer ; leaves more
coarse ly div ided and cleft than those of the last ; pe tals obovate akenes sharp
edged and stont-beaked .

«H H lntrodua d weeds fromE uroue, common in fields
, &c.

,
especially E . : stem

erect : le aves much cut.

R . bulbbsus , B ULBOU S B . S tem about 1° high from a sol id bulbous
base nearly as large as a hickory nut ; calyx reflexed when the very bright yel
low and showy large coro lla expands , in late spring.

R . ac r is , TALL B . S tem 2° - 3° high , no bulbous base ; calyx only
spreading when the lighter yel low corol la expands , in summer . Commoner
than the las t, except E . A ful l double-flowered varie ty is cult in gardens,
forming golden-yel low bal ls or buttons .

-1 4 s GARDEN RANUNCULU SES. B esides the .double variety of the last,
the choice Double Rammcalases of the florist come from the twofollowing.

R . Asiaticus , of the Levant ; wi th 3-parted leaves and flowers nearly 2'
broad , resembl ing Anemonies, yel low ,

or of various co lors . Not hardy N.

R . acon itifblius , of Eu.
,
tal ler , smoo th, wi th 5-parted leaves , and smaller

wh i te flowers
,
the ful l double cal led FA I R M a l or FRANCE .

als as Alcenes striate or ribbed down the sides . 6)

R . Cymbalar ia , SEA-S lD E CROWFOOT . A li ttle plant , of sandy shores
of the sea and Great Lakes , &c.

, smoo th , wi th naked flowering s tems 2’ 6’ high ,
and long runners leaves rounded and kidney-shaped , coarsely crenate flowers
small

,
in summer .

8 . Z ANTHORHTZ A ,
SHRUB YELLOW—ROOT. (Name composed

of the two Greek words for yellow and root. ) Only one species ,
Z . apiifblia . A shrubby plant , l ° - 2° high. with deep yel low wood and

roo ts (used by the Indians for dye ing ) , pinnate leaves of about 5 cut-too thed or
lobed leafle ts, and drooping compound racemes of smal l dark or dull-purple
flowers, in early spring, fol lowed by l i ttle l -seeded pods : grows in damp, shady
places along the Alleghanies .

9 . HYDRASTIS ,
ORANGE-ROOT , YELLOW PUCCOON. (Name

from the Greek , probably meaning that the roo t or juice of the plant is dras
tic . ) 11 A s ingle species ,
H. C anadens is . Low,

sending up in early spring a rounded 5 7-lobed
roo t-leaf, and a s tem near 1° high , bearing one or two al ternate smal ler leaves
above , j ust below the single smal l flower. The 3 greenish sepals fal l from the

bud , leav ing the many whi te s tamens and li ttle head of pisti ls the latter grow
pulpy and produce a crimson frui t resembling a raspberry. Rich woods , from
New York , W . S .



https://www.forgottenbooks.com/join


40 CROWFOOT FAM ILY.

16 . NI GELLA ,
FENNEL—FLOWER. (Name from the black seeds. ) Q)

Garden p lants from Eu. and Orient ; with leafy stems , the leaves finely di
vided , like Fennel ; known by having the 5 ovaries united be low into one

5-s tyled pod . Seeds large, blackish , spicy ; have been used as a subs titute
for spice or pepper .
N . D amas cena, COMMON F . or RAGGED-LADY . Flower bluish

,
rather

large , surrounded and overtopped by a finely
-d ivided 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 par t.
N . sativa,

NUTM EG-FLOWER . Cult . in some old gardens ; has coarser
leaves, and smaller rough pods .

17 . AQU I LE G IA ,
COLUMB INE . (From aquila , an eagle , the spurs of

the pe tals fancied to resemble talons . ) u Well-known
, large-flowered

ornamen tal plants flowers in spring and early summer, usually nodding , ao

that the spurs ascend.

ale North American species , with long straight spurs to the corolla.

A . C anadens is , WI LD C . Flowers about 2’ long, scarlet and orange ,
or l ight yellow inside, the pe tals w ith a very short lip or blade

, and s tamens
projecting. Common on rock s .
A . Sk inneri , MEX I CAN C .

,
is taller , later, and considerably larger-flow

ered than the last, the narrower acute sepals usual ly tinged greenish otherwise
vcr similar . Cult .
A. cae rulea,

LONG-SP URRED C .
,
native of the Rocky Moun tains , late ly

introduced to gardens ,
‘

and worthy of special attention ; has blue and white
flowers, the ovate sepals often the very slender spurs 2 ’ long, the blade of

the pe tals (white ) half the length of the (mostly blue ) sepals , spreading.

at at OldWorld species, with hooked or incurved spurs to the corolla .

A . vul garis , COMMON GARDEN C . Cult . in all gardens , l ° -3° high ,
many-flowered spurs rather longer than the blade or res t of the petal ; pod s
pubescent. Flowers varying from blue to purple, white, &c.

,
greatly changed

by culture , often full double, with spur wi thin spur, sometimes all changed
into a roset te of plane petal s or sepals .
A . glandulosa, GLANDULAR C . A more choice species , 6’—l ° high ,

with fewer very showy deep blue flowers , the blade of the pe tals white or whi te
tipped and twice the length of the shor t spurs ; pods and summit of the plant
glandular-pubescent .
A . S ib irica, S IBERIAN C . Equally choice with the las t, and like it ;

but the spurs longer than the mos t ly white-tipped short blade, as well as the '

pod s , &c. smooth .

18 . DELPHI
’

N IU M ,
LARKSPUR . (From the Latin name of the do]

phin . al lud ing to the shape of the flower . ) The familiar and well-marked
flower of this genus is illus trated in Le ssons

,
p . 9 I

,
94, fig . 183

,
184

,
192 .

at Garden annuals mEu.
,
with only the 2 up petals , united into one body, one

pistil, and ves finely and much divi ed : fl. summer and fall.

D . Consolida, F IELD L . Escaped sparingly into roadsides and fields
flowers scattered on the spreading branches

,
b lue

,
varying to pink or white

pod smooth .

D . Aj acis , ROCKET L . More showy, in gardens , and with similar flowers
crowded in a long close raceme, and downy pod s ; 8 ur shorter some marks on
the front Of the united pe tals were fancied to read AI Ajax .

at at Perennials
,
with 4 separate petals and 2 5 , mostly 3 pistils.

D . grandiflbrum,
GREAT-FL . L . of the gardens , from Siberia and China,

is 1° 2° high
,
wi th leaves cut into narrower linear divisions blue flowers , If

ormore across . with ample oval sepals , and the 2 lower pe tals rounded and

entire . Various in color
,
also doub le-flowered summer.

D . ch e ilétnthum ,
of which D . FORMOSUM , SHOWY L . ,

is one of the

various garden forms, al so S iberian, is commonly s till larger-flowered , deep
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blue, with lower pe tals also entire or nearly so the mos tly downy leaves have
fewer and lanceolate or wedge-lanceolate divisions ; is now much mixed and
crossed with others summer.
D . azureum,

AZ URE 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. V ar. wi th full-double flowers in gardens summer.
D . tricorne , DWARF WI LD L . Open wood s from Penn . W . S

about 1° high from a branched tuberous root ; has broader linear lobes to the
leaves , and a loo se raceme of few or several rather large showy flowers, deep
blue or sometimes white, in spring ; sepal s and cleft lower petals oblong ; pods
s trongly diverging .

D . ex altatum,
TALL WI LD L . , is the wild species (fromPenn. W . S . )

mos t resembling the next , 3° - 5° high, but the less handsome flowers and
panicled racemes hoary or downy : fl . summer.
D . e latum,

B EE LARKSP UR . Cult . from Eu. : 3° high
,
with broad

leaves 5 7-cleft beyond the middle, and the divisions cut into sharp lobes or

tee th many flowers ( in summer ) in a long wand-like raceme
,
blue or purplish ;

the 2-cleft lower petal s prominently yellowish-bearded in the common garden
form. There are many varieties and mix tures with other species , some double
flowered .

19 ACON ITU M , ACONITE, WOLFSBANE ,
MONKSHOOD . (Ah

c ient name . ) 1) Root thick , tuberous or turnip-shaped, a virulent oison
and medicine . Leaves palmately d ivided or cleft and cut-lobed . F owers
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 pe tals .
See Lessons , p . 92 , fig . 18 5 , 1 86, 193 . The following are all cult . from Eu.

for ornament , except the fi rst : fl . summer.
A . uncinatum,

WI LD A . or MONKSHOOD . Stem slender
,
3° erec t,

but bending over above
,
as if inclined to climb ; leaves cleft or parted into

3 5 ovate orwedge-lanceolate cut-toothed lobes flowers loosely panicled, blue
the roundish helme t nearly as broad as high , its pointed visor turned down.

Low grounds, from Penn . S . W.

A . variegatum,
VARIEGATED A. Erec t ; 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 orwhitish the helme t considerably higher
than wide , its top curved forward , its pointed visor ascending or horizontal .
A . N apéllus , TRUE MONKSHOOD or OFF I CINAL ACON I TE . Erec t,

from a turnip-shaped root leaves divided to the base and then 2 3 times cleft
into linear lobes flowers crowded in a close raceme, blue (al so a white variety)
he lmet

, broad and low .

A . Anthora ,
a low species, with ve finely divided leaves , and crowded

yellow flowers
,
the broad helmet rather big occurs in some old gardens .

20 . PE ON IA ,
PJEONY . (Ancient name, after a Greek physician, Pagan. )

u Well-known large-flowered ornamental plants , cult . from the OldWorld .

Leaves te rnately decompound . Roots thickened below .

at Herbs . with singleflowered stems
,
in spring, and downgpods .

P . oflie inalis , COMMON P . V er smooth , and with large coarsely di
vided green leaves the great flowers red:white , &c .

, single or very double.
P . peregrina, of Eu. , in the gardens called P . PARODOXA ,

has leaves
glaucous and more or less downy beneath , and smaller flowers than the last,
rose-red , &c.

, enerally full double, and etals cut and fringed
P . tenuif lia ,

SL ENDER-L EAVED of Siberia, is low, Wi th early crimson
red flowers , and narrow linear divisions to the leaves .

it ale Herbs
,
with Beveralfl owered stems

,
in summer

,
and smoothpods.

P . alb iflOra, WH ITE-FL . or FRAGRANT P . , or CH INESE P . Very smooth
abou t 3° high , with bright green foliage , and white or rose-Colored, often sweet
scented , rather stea l] flowers , single, a l so double, and with purple varieties.

S F—18
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i t as at Shrubby fl. in spring and early summer.

P . M outan ,
TREE PJEONY ,

of China. S tems 2° —3° high ; leaves paJe
and glaucous, ample ; flowers very large ( 6’ ormore 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 burs ting, and falling away as the pods grow .

2 . MAGNOLIACEE ,
MAGNOLIA FAM ILY.

Trees or sh rubs, w ith aromatic bitter bark , simple mostly entire
alternate leaves, and solitary flowers ; the sepals and petals on the

receptacle and usually in threes, but toge ther occupying more than
two ranks, and imbricated in the bud ; pistils and mostly the sta

mens numerous, the latter with adnate anthers (Lessons, p . 113, fig.

and seeds only 1 or 2 in each carpel ; the embryo small in
albumen.

I. S tipules to the leaves forming the bud-scales, and falling early.

Flowers perfect, large. S tamens 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 tru e Magnolia Family, of which we have two genera.

1. LIRIODENDRON. Sepals 3, reflexed. Corol la be l l-shaped
,
of 6 broad green

ish-orange petalsl Stamens almos t equal l ing the petals , w ith s lender fila

ments , and long anthers open ing outwards Carpe l s th in and scale-form
,

c lose ly packed over each other, dry in fruit, and after r ipening separat ing
and fal l ing away from the s lender axis the w ing-l i ke port ion answer ing to
style ; the smal l seed-bear ing ce l l at the base and indehiscent. Leaf-buds
flat st i ules free from the pe t iole .

2. MAGNOL
‘iA. Sepals 3 . Petal s 6 or 9 . S tamens short

,
w ith hard ly any fil

aments : anthers open ing inwards . Carpe ls becoming fle shy in fr ui t and
formin a red or rose-colored cone , each when r ipe ( in autumn) spl i tt ing
down t e back and d ischarging 1 or 2 cora l-red berry-l i ke seeds , wh ich hang
on extens i le cobwebby threads . Stipules united with the base of the pet iole,
fal l ing as the leaves unfold .

II . S tipules none . He re are two Sou the rn plants which have
been made the rep resentatives of as many small orders.

3. ILLICIUM: Flowers perfec t . Petals 9 30. S tamens many , se arate . Pts
t i ls severa l in one row

,
forming a r ing of almos t woody l i ttle po 8 .

4. SCHIZ ANDRA. Flowers monoec ious . Peta ls mos t ly 6 . S tamens 5 , united
into a d isk or button-shaped body, wh ich bears 10 anthers on the edges of
m
sg

obes . Pistilsmany in a head , wh ich lengthens into a sp i ke of scattered
re m es.

1 . LIRI ODENDRON ,
TULIP-TREE (which is the meaning of the

botanical name in Greek ) . Only one species ,
L . Tul ipifera. A tall, very handsome tree , in rich soil, commones t W

where it
,
or the light and soft lumber (much used in cabinet-work ) , is calledWR ITE-WOOD , and even POPLAR ; planted for ornament ; fl . late in spring,

yellow wit
f

l

i

i greenish and orange . Leaves with 2 short side-lobes, and the end
as if cut 0

2 . MAGN CLIA . (Named for the botanis t Magnol. ) Some species are

called UM BRE LLA-TREES , from the way the leaves are placed on the end of

the shoots ; others , CUC UM BER-TREES , from the appearance of the young fruit.

is Native trees of this country, ofi en planted for ornament.

M . grand iflbra, GREAT-FLOWERED MAGNOLIA of S .

,
half-hardy in the

Middle S tates . The only perfectly evergreen species ; splend id tree with
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1 . ASIM I NA ,
PAPAW of U . s. (Crcole name . ) Pe tals greenish or

y
el lowish , becoming dark (lull purple as they enlarge ; the 3 inner small.

istils few in the centre of the globular head of anthers
,
making one or

more large, oblong, pulpy fruits , swee t and eatable when over-ripe in autumn.

Flowers in early spring preceding the leaves .
A . tril oba, COM M ON PAPAw (whol ly differen t from the true Papaw ofW .

is a shrub or small tree , wild W . S . and some times planted , with obo

vate-lanceolate leaves, and banana-shaped fruit 3 ’
4’ long .

A . parv iflora is a small-flowered
,
and A . grand iflbra. a large-flowered

species of S . E . Statcs, both small-fruited
,
and A . pygma

’

aa is a dwarf one
with nearly evergreen leaves far South .

4 . M ENISPERMACEE ,
MOON SEED FAM ILY.

Woody or par tly woody twine rs, w ith small dioecious flowers ;
their sepals and petals much alike , and one befor e the other (usu
ally 6 petals before as many sepals) ; as many or 2—3 times as

many stamens ; and 2 6 pistils, r ipening into l -seeded little s tone~

fru its or drupes ; the stone cu rved, commonly into a w r inkled or

ridged ring ; the embryo cu rved w ith the stone . L eaves palmate
or peltate : no stipules. An thers commonly 4-lobed.

l . COCCULUS . Sepals
,
petal s

,
and s tamens each 6.

2 . MENISPERMUM. Sepals and petal s Gor 8 . S tamens in steri le flowers 12 20.

l . CCCCU LU S . (Name means a lit tle berry. ) Only one species in U . S .

C . C arolinus , CAROL INA C . Somewhat downy ; leaves ovate or heart
shaped , entire or sinuate-lobed ; flowers greenish

,
in summer ; fruits red

,
as

large as peas . From Virginia S . W .

2 . M EN I SPERM UM ,
MOONSEED . (Name from the shape of the

s tone of the fruit . ) Only one species ,
M . C anadense , CANAD IAN MOON SEED . Almos t smooth ; leaves peltate

near the edge flowers white
,
in late summer ; fruits black , looking like small

grapes .

5 . B ERB ERIDACE ZE ,
B ARB ERRY FAM ILY .

Known generally by the perfect flowers, hav ing a petal before
each sepal, and a stamen before each petal, w ith anthers Opening
by a pair of valves like trap-doors, hinged at the top (Lessons,
p . 1 14, fig. and a single simple pistil. B ut No. 6 has nu

merous stamens , 5 and 6 have more pe tals than sepals, and the
anthers of 2 and 6 Open lengthw ise , in the ordinary way. There
are commonly bracts or oute r sepals behind the true ones. All blos
som in Sp ring, or the t rue B arberries in early summer.

is Shrubs or shrubby : stamens 6 berryfew-seeded.

1. BERBERIS . Flowers ye l low,
in racemes petals w i th two deep-colored spots

at the base . Leaves s imple
,
or s imply p innate . Wood and inner bark vellow.

Leaves w i th sharp brist ly or sp iny teeth .

2. NANDINA. Flowers wh i te
,
in panic les anthers open ing lengthw i se . Leaves

tw ice or thr ice p innate .

are as P erennial herbs.

4 Wi th one to three twice or thrice ternately compound leaves.

3 . EPIMEDIUM . S tamens 4 Pe tal s 4 hol low spurs or hoods . Pod several
seeded . Leafle ts w i th br istly tee th.
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4. CAULOPHYLLUM. Stamens 6 . Pe tals 6 broad and thickish bod ie s much
shorter than the sepal s Ovary burst ing or disappeafl

'

rin early, leav ing the
two ovu les to deve lop Into naked berry-l i ke , or rather rupe-l i ke

,
spher ica l

seeds on th ick stalk s .
4 4 Wlth simply 2 - 9—parted leaves, and solitary white flowers sepals falling when

the blossomopens . Seeds numerous , parietal. P lstzls rarely more than one

5 . JEFFERSONIA. Flower on a scape , rather preced ing the 2-parted root-leaves .
Petal s (ob long) and s tamens most ly 8 . Frui t an ovate od

,
opening by a.

cross-l ine half-way round, the top forming a con ical lid? Seeds with an

ari l on one s ide .

6 . EODOPHYLLUM. Flower in the fork be tween the two pe ltate 5 - 9-parted
leaves : root-leaf s ingle and pe ltate in the midd le

,
umbre l la-l ike . Pe ta ls

6 9
,
large and broad . S tamens usual ly 12 - 18 . Frui t an ova l

,
large and

swee t
,
eatab le berry ; the seeds imbedded in the pulp of the large par ieta l

p lacenta.

1 . B ERB ERIS , BARB ERRY . (Old Arabic name . ) The two sor ts or
sec tions have some times been regarded as dis tinc t genera.

l . TRUE B ARB ERRY withsimple leaves , clustered in the axilof compound spines .

B . vul garis , COM MON B . of Eu. P lanted, and run wild in thicke ts and
by roadsides has drooping many

-flowered racemes , and oblong red and sour
be rries leaves obovate-oblong, fringed with close ly-set bris tly tee th , with a joint
in the very short petiole ( like that in an orange-leaf) , clus tered in the axils of
triple,

ormultiple spines , which answer to leaves of the shoot of the previous
season (see Lessons , p . 51

,
fi

B . C anadensis , WI LD In theAlleghanies fromVirginia S .
,
and rarely

cult ,
a low bush , with few-flowered racemes , oval red berries , and less bris tly

or toothed leaves .
§ 2. MAIION IA ; with pinnate and evergreen leaves , spiny-toothed leaflets

,
and

clustered racemes of early spring flowers : berr ies blue or black with a

bloom. Planted for ornament.
B . Aquifblium,

HO LLY B . or M AHON IA , from Oregon, &c .
,
rises to

30 —40 high leaflets 5 9
,
shining , finely reticulated .

B . repens , CREE PING or Low M .
, from Rocky Mountains

,
is more hardy,

rises only 1° or less , and has rounder , usual ly fewer , pale or glaucous leafle ts .
B . n ervesa, al so called G LUMACEA , from the husk-like long and point ed

bud-scales at the end of the s tems , which rise only a few inches above the ground
leaflets 1 1 21

, along the s trongly-jointed s talk , lance-ovate, several-ribbed from
the base. Also from Oregon .

~B . Japénica , JAPAN M .
, tall , rising fully 6° high , the rigid leafle ts with

only 3 or 4 s trong spiny tee th on each side
,
is coming into ornamental grounds .

2 . NAN DTN A . (The native Japanese name . ) A single species , v iz.

N . d oméstica . Cult . in cool greenhouse, &c.
,
from Japan : very com

pound large leaves the berries more ornamen tal than the blossoms .

3 . EP IM ED IU M ,
BARREN—WORT . (Old Greek name

,
of uncer tain

meaning . ) Low herbs
,
with neat foliage : cul t . for ornament .

E . Alpin um,
ofEuropean Al s

,
has a panicle of odd-looking small flowers ;

the ellow pe tal s not larger than tli redd ish sepals .

E
V
. macranth um,

LARGE-F LOWERED E : of Japan, with similar foliage,
has large white flowers with very long-spurred petals .

4 . CAU LOPHYLLU M ,
COHOSH . The only species of the genus is

C . thal ictroides , B LUE Conosu . Wild in woods , with usually only one

s tem-leaf and that c lose to the top of the naked s tem (whence the name of the
genus

, meaning stem-leaf ) , and thrice ternate , but, having no common pe tiole, it
looks like three leaves ; and there is a larger and more com ound rad ical leaf,
with a long petiole . The leaves are glaucous and resemble t ose of Thalz

'

ctrum

(as the specific name indicates ) , but the leafle ts are larger . Seeds very hard .

with a thin blue pulp .
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5 . JEFFERSON IA ,
TWIN-LEAF . (Named for Thomas Jefi

'

erson. )
J. d iph j ’lla, some times called RHEUMAT I SM-ROOT . Wild in rich woods,
W. S .

,
some times cult. ; the pretty white flower and the leaves both long

s talked , from the ground, appearing in early spring .

6 . P ODOPHYL L U M ,
MAY—APPLE , orMANDRAKE . (Namemeans

foot-leaf; the 5 7-parted leaf likened to a webbed-foot . )
P . peltatum . Wild in rich soil : the long running roots tocks (which are
isonous and medicinal ) send up in spring some s tout s talks terminated by a

ifrge, 7 9-lobed
,
regular

,
umbrella-shaped leaf ( i. e . peltate in the middle ) , and

some which bear two one-side dleaves ( peltate near their inner edge ) , with a large
white flower nodding in the fork . The swee t pulpy fruit as large as a pullet

’s
egg, ripe in summer : rarely 2 ormore to one flower .

6 . NYM PHE ACEE ,
WATER-LILY FAM ILY.

Aquatic perennial herbs, with the leaves which float on the
su rface of the water or rise above it mostly peltate or roundish
heart-shaped, their margins inrolled in the bud, long-pe tioled ; axil
lary l -flowered peduncles ; sepals andpe tals hardly ever 5 , the
lat ter usually numerous and imbricated in many rows . The genera
differ so widely in their botanical characters that they must be
desc ribed separately. One of them is the famous AmazonWater
L ily, V ICTOR IA REG IA

,
with floating leaves 3 fee t or more in diam

eter
,
and the magnificent flowers almos t in proportion ; while the

du ll flowers ofWate r-sh ield are only half an inch long.

1 . BRASENIA. Sepals and petals each 3 or 4
,
narrow

,
and much a l ike , dul l pur

ple . Stamens 12 18 fi laments s lender. Pist i ls 4 1 8
,
forming indeh iscent

l 3-seeded pods . All the parts separate and pers istent. Ovules commonly
on the dors a l suture ! Embryo, &c. as inWater-Li ly .

2 . NELUMB IUM. Sepal s and petals many and pass ing gradual ly into each other
,

dec iduous . Stamens very many , on the receptac le , the upper part ofwh ich
is enlarged into a top

-shaped body, bear ing a dozen or more ovar ies, each
tipped With a flat st igma and separate ly immersed in as many hol lows . ( Les
sons

,
p. 126, fig. In fru i t these form l-seeded nuts. resemb l ing smal l

acorns . The whole kerne l of the seed i s embryo, a pa ir of fleshy and farina
eeous cotyledons enc los ing a plumule of 2 or 3 rud imentary green leaves .

8 . NYMPH/EA. Sepals 4, green outs ide . Pe tals numerous
,
many t imes 4, pas s

ing somewhat gradual ly into the numerous stamens ( Lessons , p. 99
, fig.

both organs grow attached to the globular many-ce l led ovary, the former
to i ts S ides wh ich they cover, the latter borne on i ts depre ssed summi t .
Around a l i ttle knob at the top of the ovary the numerous st igmas rad iate as

in a poppy -head, end ing in long and narrow incurved lobes. Frui t l i ke the
ovary enlarged

,
sti l l covered by the decay ing pers istent bases of the pe tals

numerous seeds cover the parti t ions . Ripe seeds each in an ar i l lus or bag
open at the top. ( Lessons, p . 135

, fig. Embryo, l i ke that ofNe lumb ium
on a very smal l scale

,
but enc losed in a bag, and at the end of the kerne l

,
the

rest of wh ich is mealy a lbumen.

4. NUPHAR. Sepal s usual ly 6 or 5
, partly green outs ide . Petals many smal l

and th ick ish bod ies inserted under the ovary along w i th the very numerous
short stamens . Ovary naked , truncate at the top, wh ich is many-rayed by
st igmas

,
flesh in fru i t : the internal s truc ture as in Nymphaea, only there is

no ar i l lus to t e seeds.

1 . B RASEN IA ,
WATER—SHIELD . (Name unexplained ) One species,

B . peltata. In s till, rather deep water : stems rising to the surface
,
slen

der, coated with clear j e lly, bearing floating oval centrally-peltate leaves (2’ 3'

long ) , and purplish smal l flowers, produced all summer .

2 . N ELTJM B IU M , NELUMB O. (Ceylonese name . ) Roots tocks inter
rupted and tuberous, sending up, usually out of water, very long petioles and
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S . rub ra, RED-FLOWERED TRUM PET-LEAF of S . S tates ; sometimes cult .
in greenhouses . Leaves trumpet-shaped , slender, a foot long, with a narrow
wing and an erect ovate poin ted hood ; flower crimson-purple .

S . D r ummond ii , GREAT TRUM PET-L EAF of Florida : sometimes cult .
Leaves much like the las t

,
but 2° or 3° long , upper par t of the tube and the

roundi sh erec t hood variegated and purple-veiny ; and the deep-purple flower
ve large .1

3. psittacina , PARROT P ITCHER-PLANT of S . S tates , and rarely cult.
L eaves shor t and spreading , with a narrow tube, a broad wing , and an inflated
globular hood , which is incurved over themouth of the tube, spot ted with white ,
flower purple .

S . var10 1aris SPOTTED TRUM PET-LEAF of S . States . Leaves erect
,

t rumpe t-shaped , whi te-spot ted above, longer than the scape , with a broad wing,
and an ovate hood arching over the orifice flower yellow .

8 . fiava, YELLOW TRUMPET-LEAF of S . S tates : cult . more commonly
than the res t, as a curiosity, and almos t hardy N. L eaves trumpe t-shaped , 2°
long , erec t, yellowish or purple-veiny, with a narrow wing , and an erect round
ish but pointed hood, a tall scape, and yellow flower .

8 . PAPAV ERACEE ,
POPPY FAM ILY.

Herbs with milky or colored j u ice, regular flowers
,
a calyx mostly

of 2 sepals which fall when the blossom opens, pe tals twice or 3—5
times as many, numerous stamens on the receptacle , and a com
pound l -celled ovary, w ith 2 or more parie tal placentae. Fruit a
pod, many

-seeded. Ju ice narcotic, as in Poppy ( opium) , or acrid.

No. 5 has watery j uice , with th e odor of mu riatic acid, and the
calyx like a cap or lid ; No. 7 has no pe tals and few seeds.

in P etals crumpled in theflower—bud , which droops on its peduncle before opening.

1 . PAPAVER. St igmas un ited into a many-rayed c ircular body wh ich i s c lose ly
sess i le on the ovary. Pod globular or ob long

,
imperfectly many

-ce l led by
the project ing placentae wh ich are covered Wlth number less seeds

,
open ing

onl bv ores or ch inks at the top. Juice wh ite .

2 . STYIYOP ORUM. S t igma 3 4-lobed , ra ised on a style. Pod ovoid. bristlv,
opening from the top into 8 or 4 va lves , leaving the thread-l i ke p lacenta be
tween them. Juice ye l low.

3. CHELIDONIUM. St igma 2-lobed , almost sess i le . Pod l inear
,
w i th 2 placenta .

sp l i tting from be low Into 2 valves. Juice orange .

is as P etals more or less crumpled in the bud, which is erect before (we/izing.

4. ARGEMONE. St igma 3 -6-lobed , almos t sess i le . Sepals and oblong podprick ly ; the latter olp
ening by valves from the top, leaving the thread-l i ke

lacentae between. uice ye l low.

6. F CHSCHOLTZ IA. Sepa ls uni ted in to a pointed capwh ich fal ls off ent ire.

Receptac le or end of the flower-stalk d i lated into a top
-shaped body, oftenw i th a spread ing rim. St igmas 4 6

,
spread ing

,
unequal but the p lacenta).

only 2. Pod long and s lender
,
grooved . Juice colorless .

at as a P etals not crumpled in the bud, which does notdroop.

6. SANGUINARIA. Sepals 2 but the petals 8 12. St igma 2-lobed , on a. short
style . Pod ob long, w ith 2 placentae. Juiee orange-red.

as s s a P etals none. Flowers inpanicles, drawing in the bud.

7. BO
GlS
Q
l

NIA. Sepal s 2, colored. S t igma 2-lobed . Pod few-seeded . Juice
re re.

PAPAVER ,
POPPY . (Ancient name . ) We have no truly wild spe

cies the following are from the Old World .

ale Annua ls
,
flowering in summer cult. and weeds of cultivation .

P . somniferum ,
OP I UM POPP Y . Cult . for ornament

, especially double
flowered varieties , and for medical uses . Smooth

,
glaucous

,
with clasping and

wavy leaves, and whi te or purple flowers .
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P . Rhc
‘

eas , CORN POPPY of Eu. Low, bris tly, with almos t pinnate
leaves, and deep red or scarlet flowers with a dark eye , or, when double, of
various colors ; pod obovate .

P . dubi um,
LONG-HEADED P . L eaves with their divisions more cut than

the las t ; flowers smaller and lighter red
,
and pod oblong-elevate : run wild in

fields in Penn .

als ale P erennial cult . for orname nt : flowering in late spring.

P . ori en tale , ORI ENTAL P . Rough-hairy, with tall flower-s talks , almos t
innate leaves , and a ver

yf
large deep-red flower , under which are usually some

eafy persis ten t bracts . ar. BRACTEATUM ,
has these bracts larger, petals still

larger and deeper red, with a dark spot at the base .

2 . STYLOPHORUM ,
CELAND INE POPPY . (Name means style

bearer , expressing a difference between it and Poppy and Celandine . ) u
S . d iphg

llum. F rom Penn . W . in Open woods ; resembling Celandine,
but low,

an with far larger (yellow ) flowers , in spring .

3 . CHEL IDON IUM ,
CELAND INE . (From the Greek word for the

Swallow. ) Q
.
n

C . magus , the only species, in all gardens and mois t was te places 1° - 4°

high , branching , with pinnate or twice pinnatifid leaves , and small yellow flowers
in a mrt of umbel, all summer the pod s long and slender .

4 . ARGEMONE ,
PRICKL Y POPPY . (M eaning ofname uncer tain . ) (D

A . M e x icana,
M EX I CAN P . Was te places and gardens . P rickly, 1°—2°

high ; leaves sinuate-lobed, blotched with white ; flowers yellow or ye l lowish,
pretty large, in summer . V ar. ALB IFLORA has the flower larger, sometimes
very large, white ; cult. for ornament .

5 . E SCHSCHOLTZ IA . (Named for one of the discoverers , E schscltoltz ,
the name easier pronounced than writ ten . ) (9
E . C al ifornica,

Californian annual, now common in gardens ; with pale
dissected leaves, and long-peduncled large flowers

,
remarkable for the top

shaped d ilatation at the base of the flower
,
on which the extinguisher-shaped

calyx res ts : this is forced off whole by the Opening petals . The latter are

bright orange-yellow ,
and the top of the receptacle is broad-rimmed . V ar.

D OUGLAS“ wants this rim,
and its pe tals are pure yellow , or sometimes white ;

but the sor ts are much mixed in the gardens ; and there are smaller varieties
under different names .

6 . SAN GU INARIA ,
B LOOD—ROOT. (Name from the color of the

juice . ) ll

8 . C anadensis , the common and only species wild in rich woods , hand
some ih cu l tivation . The thick red roots tock in early spring sends upa rounded
reniformand 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
-pe talled flower .

7 . B OCCON I A . (Named in honor of an I talian botanis t, B occoni. ) 11

B . c ord ata, CORDATE B .

,
from China, the only hardy species ; a s trong

root sending up very ta l l leafy stems , with round-cordate lobed leaves , which are

vein
y
and glaucous

, and large panicles of small white or pale rose-colored flow
ers, ate in summer .

9 . FUMARIACE ZE ,
. FUM ITORY FAM ILY.

L ik e the POppy Family in the plan of the. flowe rs ; but the 4
pe talled corolla much larger than the 2 scale-like sepals, also irreg
u lar and closed, the two inne r and smaller petals united by their

4
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spoon-shaped tips, wh ich enclose the anthers of the 6 stamens in
two se ts, along with the s tigma : the middle anther of each set is

Q-celled, the lateral ones l-celled. De licate or tende r and very
smooth herbs, with colorless and inert j u ice, and much dissected
or compound leaves.

is arrolld heart-shaped or 2-spurred at base pod several-seeded.

1 . DICENTRA. Petals s l ightly cohering w i th each other. Seeds crested .

2 . ADLUMlA . Pe tals all permanent ly uni ted into one s l ightly heart-shaped
body , wh ich enc loses the smal l pod. Seeds crestless . Cl imb ing by the very
compound leaves .

are is Corolla with only onepetal spurred at base .

3. CORYDALIS . Ovary and pod s lender. severa l-seeded . Seeds crested .

4 . FUMARIA. Ovary and smal l c losed frui t globular, l-seeded.

1 . D ICENTRA (meaning two-spurred in Greek ) Commonly but wrongly
named D I CLYTRA or D IELYTRA . u Fl . in spring .

asWild species , low,
with delica te decompound leaves andfewfl owered scopes sent

up from the ground in early spring.

D . C u cullaria, D uTCHMAN
’

s B REE C I—IE s . Common in leaf-mould in
woods N . Fol iage and flowers from a sort of granular-scaly bulb ; corolla
“

h
hite tipped with yellow,

with the two diverging spurs at the base longer than
t e pedicel.
D . C anadensis , CANAD IAN D . or SQU IRRE L-CORN . With the las t N .

Separate ye l low grains , like Indian corn, in p lace of a scaly bulb the corolla
narrower and merely heart sha ed at base

,
white or delicately flesh-colored,

sweet-scented inner petals muc
lhcres ted at tip.

D . ex imia is rarer , w ild along the Alleghanies, occasionally cult . , has
coarser foliage

,
and more numerous flowers than the las t

,
pink-purple, and pro

duced throughout the summer , from tufted scaly roots tocks .
as at Cultivated erotic

,
taller and coarser

,
leafy-stemmed ,

many
-flowered.

D . Spe ctab ilis , SHOWY D . or B LEED ING HEART . From N . China,
very ornamental through spring and early summer, w ith ample Peony-like
leaves , and long droop ing racemes of brigh t pink-red heart-shaped flowers
( 1

’ long ) : the two small sepals fall off in the bud .

2 . AD LUM IA ,
CLIMB ING FUM ITORY . (Named in honor of a M r.

Ad/um. ) The on ly species is
A . c irrhosa. 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 s talks of the leaflets ac ting like tendrils flowers flesh
colored, panicle] , all summer .

3 . CORYDAL I S . (Greek name for Fumitory. ) Our species are leafy
s temmed , or wild in rocky places , fl . spring and summer .

C . glauca, PALE CoRYDAL I s . Common,
6’ high

,
very glaucous , with

the whitish flowers variegated with yellow and pink
,
9. shor t and rounded spur,

and erec t pods .

C . fiavula , YE LLOW I SH C . From Penn . S . W. : has the flowers is

ye l low , with the tips of the outer pe tals wing-cres ted seeds sharp-edged ot er

wise like the next .
C . aurea, GOLDEN C . From Vermont W . S . Low and Spreading ;

flowers golden-yellow with a longish Spur
,
and cres tless tips

,
hanging pods , and

smooth blunte edged seeds .

4 . FUM ARIA
,
FUM ITORY . (Name fromfumus, smoke . ) Q) Low,

leafy-s temmed , with finely cut compound leaves .
F . Ofiicmalis , COMMON F . Common in old gardens , was te places , and
dung-heaps a delicate small weed , with a close spike of small pink ish crimson
tipped flowers , in summer .
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12. DENTARIA. Pods
, &c. as in the preced ing. SeerLstalks broad and flat.

S tem 2-3-leaved in the midd le
,
naked be low, spr ing ing from a hor izontal

seal -toothed or irregular fleshy rootstoc k .

18 . LUN RIA. Pods oval or ob long
,
large and very flat

, stal ked above the calyx.
Seeds w inged, 2-rowed in each ce l l . Flowers pre tty large , purple .

14. DRABA. Pods round-oval , ob long or l inear, flat. Seeds W ingless , 2-rowed in
each cel l . Flowers smal l

,
wh i te in the common spec ies.

H 4—0 H Pod short,flattishparallel to the broad partition. Flowers yellow, small.

16. CAMELINA. Pods turg id , obovate or pear-shaped.
H M +4 H «H Pod short

,
very muchflattened contrary to the narrow rtition the

valves therefore deeply boat-shaped . F lowers white, sma

16. CAPSELLA. Pods obovate-triangu lar, or triangular w i th a notch at the top.

I it e Seeds or the ovules single or sometimes 2 in each cell. Pods short amdfiat.
Chrolla irregular, thepetals being very unequal.

17. IBERIS . Flowers in short and dat-topped c lusters, wh i te or purple the two
pe ta ls on the outer s ide of the flower much larger than the others . Pods
scale-shaped . roundish or ovate , much flattened contrary to the very narrow
part it ion

,
b atched at the w ing-marg ined top.

Corolla regular, small.

18 . LEPIDIUM. Pods scale-shaped
,
much flattened contrary to the very narrow

p
art i t ion

,
often notched or w ing-marg ined at the top. Flowers wh i te .

A YSSUM . Pods round ish
,
flattened paral le l to the broad partit ion. Seeds

flat
,
commonly w ing-marg ined . Flowers ye l low or wh i te .

2 . Fruit indehiscent, wing-like, l-seeded.

20. lsATlS . Flowers ye llow. Fru i t l-ce l led
,
l-seeded, resemb l ing a smal l samara

or ash-fru it .
3. Fruit fleshy, or when ripe and dry corky, not opening byvalves , 2—many-seeded.

21. CAKILE. Frui t jointed in the midd le the two short jo ints l-ce l led , l-seeded.
Seed ob long.

22 . RAPHANUS . Fru i t severa l-seeded, with ce l lular matter or w ith cons trict ions
between

_
th

‘

e spher ical seeds .

19 .

l . B RASSI CA ,
CAB BAGE ,

MU STARD ,
&c. (Ancient Latin name of

Cabbage . B otanically the Mus tards rank in the same genus . ) (9 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, CABBAGE . The original is a sem ast plant of Europe, with
thick and hard S tem

,
and pre tty large pale yellow flowers the leaves very gla

brous and glaucous upper ones entire
,
clasping the s tem,

not auricled at the

base cult . as a biennial, the rounded, thick, and fleshy, s trongly veined leaves
collec t into a head the firs t year upon the summit of a short and s tout s tem.

V ar. B ROCCOL I is a s ta te in which the s tern divides into short fleshy branches
bearing clus ters of abortive flower-buds . V ar. CAUL I FLOWER has the nour
ishing matter mainl

y
concen trated in short impe rfec t flower-branches, collected

into a flat head . ar. KOHLRAB I has the nourishing ma t te r accumulated in
the s tem

,
which forms a. turnip-like enlargement above ground, beneath the

g
luster of leaves . —KALE is more nearly the natural s tate of the species, the
eshy leaves not forming a head .

B . campestris , of the Old World ; like the las t, but with brigh ter flowers ;
the lower leaves pinnatifld or divided and rough with s tiff hairs , and the upper
auricled at the base

, is represented in cultivation by the V ar. COLZ A or RA
'

PE ,
with small annual root

,
cult . for the oil of the seed . V ar. TURN I P (B . NAP US )

cult . as a biennial
,
for the nourishmen t accumulated in the napiform white root.

—V ar. RUTABAGA or SWED I SH TURN I P ,
has a longer and yellowish roo t .

B . S inipétstrum,
or S inapis arvens is , CHARLOCK . A troublesome

wee d of cultivation in grainfields , annual, with the somewhat rough leaves barely
toothed or lit tle lobed , and nearly smooth pods Spreading in a loose raceme, the
seed-bearing part longer than the conical (usually empty) beak .

B . ( or S inapijf
alba ,

WH I TE M USTARD . Cult . and in was te laces, ana

nual the leaves pinnatifid and rough-hairy pods spreading in e raceme.
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bristl the lower and turgid few-seeded portion shorter than the l -seeded s tout
and attened beak seeds large , pale brown .

B . (or S in apis ) nigra, B LACK M USTARD . Cult . and in was te places ;
leaves les s hairy and less divided than the las t ; pods erect in the raceme or

spike
,
smooth, short, 4-s ided ( the valves having a strong midrib ) , and tipped

with the shor t empty conical base of a slender s tyle ; seeds dark brown ,
smaller

,

and more pungen t than in the las t.

2 . SI SYM B RI U M ,
HEDGE M USTARD . (The ancient Greek name . )

8 . Ofiicinale , COMMON H . G) Coarse weed in was te laces
,
with branch

ing stems , runcinate leaves, and very small pale yellow fl
l

owers
,
followed by,

awl-shaped obscurely 6-sided pod s close pressed to the ax is of the narrow spike .

S . canéscens , HOARY H . or TAN sr-M USTARD . Commonly only
S . W.

,
hoary, with finely cut twice innatifld leaves , minute yellowish flow

ers
,
and oblong—club—shaped 4e sided po s on s lender horizontal pedicels .

3 . N ASTU RTIUM ,
WATEBF CRE SS , HORSERAD ISH ,

&c. (Name
from nas us tortus

,
convulsed nose , from the pungent qualities . ) Here are

combined a variety of plan ts
,
widely differen t in appearance : the following

are the commonest .
ale Nat. fromEu. the whitepetals twice the length of the calyx . n

N . omcinale , WATER-CHE S S . Planted or run Wild in s treamle ts
,
spread

ing and rooting
,
smooth

,
with pinnate leaves of 3 l l roundish or oblong leaf

le ts ; fl . all summer ; pod s broad ly linear, slightly curved upwards on their
Spreading pedicels . Young plants eaten .

N . Armorac ia, HORSERADI SH . Plan ted or run wild in mois t soil with
very large ob long or lanceolate leaves , chiefly from the ground

,
crenate

,
rarely

cut or pinnatifld ; pods globular , but seldom seen . The long deep root is a

familiar condimen t .
as ale Indigenous species , in wet places petals yellow or yellowish.

N . palus tre , MARSH-CRES S . A very common homely weed , erect, 1° - 3 °
high , with innatifid or lyrate leaves of several oblong cut-toothed leaflets , small

yellowish owers
,
and small oblong or ovoid pods .

N . sessilifiOrum ,
like the las t, but with les s lobed leaves , very 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 . HE SPERI S ,
ROCKET. (Greek for evening, the flowers being then

fragrant . ) ll

H. matronalis , COMM ON or DAME R . Tall and rather coarse plant in
country gardens, fromEu.

, 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' long and slender pods .

5 . M AL COLM IA . (Named forW. M alcolm,
an English gardener . )

M . maritima ,
M AHON STOCK ,

called VI RG IN IA STOCK in England , but
comes from the shores of the M editerranean : a ga rden annual

,
not much cult . ,

a. span high
,
with pale green oblong or s atulate nearly entire leaves , and pretty

pink-red flowers changing
'

to violet-purp e, also a white var. (much smaller than
those of true S tock ) pod s long and slender .

6 . MATTHI OLA STOCK or GIL LIFLOWER. (Named for the early
naturalis t

, M atthz
'

oli. ) Cul t . garden or house plan ts , from Eu .
,
hoary-leaved ,

much p rized for their handsome and fragran t, pre tty large, pink , reddish , or
white flowers , of which there are very double and showy varieties .
M . incana, COMM ON STOCK . l]. S tout s tem becoming almos t woody

not hardy at the N .

M . annua , TEN-WEEK STOCK . P robably only an herbaceous variety
of the las t flowers usually not double .
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7 . CHE IB ANTHU S ,WALLFOWER . ( Che iri is the Arabic name }
L ike S tocks , but s l ightly if at all hoary, and the flowers orange

,
brown-red

dish, or yellow . 11

C . C h e iri , COMMON WALLFLOWER . Cult. from S . Eu .

, not hardy N
nmuch-prized house-plant s tem woody, crowded with the narrow and poin ted
entire leaves .

8 . ERYSIM UM . (Name from Greek, and meaning to draw b lis ters
,
from

the acridity. )
E . asperum,

WESTERN WA LLFLOWER . Wild from Ohio W . S . like
the W ild s tate of the Wal lflower, with brigh t 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. 11
E . ch eiranth oid es , TREACLE-M USTARD or WORM SEED M U STARD .

A rather insignifican t annual, w ild or run wild in was te mois t places , with slen
der branches, lanceolate almos t entire leaves , and small yellow flowers

,
followed

by shortish and obscurely 4-sided pods on slender spreading pedicels .

9 . B ARB ARBA ,
WINTER—CRESS . (The Herb of Santa B arbara. )

D ifferen t from the las t genus in the seeds , d ivided leaves , and in the general
aspect . L eaves used by some as winte r salad , but bit terish . n

B . v u lgaris , COMMON W . or YELLOW ROCKET . Smoo th , 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 edicels .

B . prée cox ,
ARLY W . or SCURV Y-GRASS . Cult . from Penn . S . for early

salad
,
beginning to run wild , probably a varie ty of the las t, with more numerous

and narrower divisions to the leaves ; the less erec t pod s scarcely thicker than
their pedicels .

1 0 . ARAB I S , ROCK—CRESS . (Name from Arabic . ) P1. spring and
summer . Leaves mos tly Simple and undivided .

asWild species , on rocks , &c. flowers white or whitish
,
not showy.

A . ly rata, Low R . A delicate , low,
nearly smooth plant, wi th a clus ter

of lyrate root-leaves ; stem-leaves few and narrow ; bright white pe tals
conspicuous ; pods slender , spread ing .

A . hirsute , HA IRY R . S tric tly erec t
,
1° —2° high ; s tem-leaves many

and s ittate small greenish-white flowers and narrow pods erect .
A . mv igata, SMOOTH R . E rect

,
10 —20 high , glaucous ; upper leaves

sagitta te ; flowers rather small ; pod s 3’ long, very narrow and not very flat,
recurving ; seeds winged .

A . C anadensis , CANAD IAN or S ICKLEPOD R . Tall , growing in ravines ;
s tem-leaves pointed at both ends

, pubescen t ; pe tals whitish , narrow ; pods 3
'

long , scythe-shaped , very flat
,
hanging ; seeds broadly winged .

at isWild
,
on river banks flowers pink-purple, rather showy.

A . hesperidoides , Rocxm R. Smooth , erec t, 1° - 3° high ; with
rounded or heart-shaped long-pe tioled root-leaves , ovate-lanceolate s tem-leaves
( 2'—6

’
long ) , the lower on a winged pe tiole or with a pair of small lateral

lobes pe tals long-clawed pod s spreading , narrow ;
‘ seeds Wingles s . B anks of

the Ohio and S . W.

as as at Garden species : flowers white, showy . 11

A . alpin a, ALP INE R .
,
and its variety ? A . ALB IDA ,

from Eu.

,
low and

tufted , hairy or soft-downy, are cult. in gardens H. in early Spring .

11 . CARDAM iN E ,
B ITTER—CRESS . (Ancient Greek name. ) u

C . h irsuta ,
SMALL B . A low and branching insignificant herb, usually

not hairy, with Slender fibrous root , pinnate leaves , the leafle ts angled or

toothed , and small white flowers , followed by narrow upright pod s common in
moist soil, fl Spring and summer.
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18 . LEPID I UM ,
PEPPERGRASS . (A Greek word , meaning little scale,

from the

p
ods . ) Our common Species have incised or pinnatifid leaves , and

very sma 1 white or whitish flowers . (9

L . Virginicum,
WI LD P . A common weed by roadsides , with pe tals ,

and usually only 2 s tamens the lit tle pods orbicular and scarcely margined at
the notched to seeds flat, the radicle agains t the edge of the cotyledons .
L . r ud er 9 , introduced from Europe

,
is much less common, more

branched
,
with no petals, smaller scarcely notched pods

,
and turgid seeds

, the

radicle agains t the back of one of the cotyledons .
L . sativ um,

GARDEN P . Cult . as a cress , has pe tals, and the larger ovate
pods are winged and slightly notched at the top.

1 9 . ALY S SUM ,
MADWORT . (Name refers to being a fancied remedy for

canine madness . ) Cult . for ornament ; from Eu.

A . mari timum ,
SWEET ALYSS UM . A Spreading li ttle plant

,
from Eu

rope , fl . all summer ih gardens, or in the greenhouse in winter, green or slightlv

hoary, with lanceolate or linear entire leaves tapering at the base
,
and sma l

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-e dged leaves .
A . saxatil e , ROCK A . Low

,
hoary-leaved, with abundan t bright yellow

flowers
,
in spring ; cult . from Europe . 21

20 . i sATI S ,
WOAD . (Name of obscure derivation . ) (2) One common

Species of Eu.

,

I . tin ctoria ,
D YE B

’

S WOAD . Rather tall, glabrous and glaucous , with
the s tem-leaves lanceolate and entire, sessile and somewhat sagit tate the ra

cemes of small yellow flowers panicled ,
succeeded by the hanging samara-like

closed pod s fl . in early summer . Old gardens , formerly cult . for a blue dye.

21 . CAKTLE ,
SEA—ROCKET. (An old Arabic name . ) Q)

C . Americana, AM ER I CAN S . A fleshy herb, wild on the shore of the
sea and Great Lakes , with obovate wavy-toothed leaves , and purplish flowers .

2 2 . RAPHAN U S ,
RAD ISH . (Ancient Greek name , said to refer to the

rapid germination of the seed s . ) Q) All from the Old World .

R . sativ us , RAD I SH . Cult . from Eu. ; with lyrate lower leaves, purple
and whitish flowers

,
and thick and pointed closed pods the Seed s separated by

irregular fleshy false par ti tions cult . for the tender and fleshy pungent roo t '

inclined to run wild .

R . caudat u s , RAT-TA I L B .
, from India, lately introduced into gardens ,

rather as a curiosity, is a probable varie ty of the Radish , with the narrow pod
a foot or so long, eaten when green .

R . Raphan istr um,
WI LD R . or JO INTED CHARLOCK . Troublesome

weed in cult . fields , with rough lyrate leaves , ye l low pe tals changing to whitish
or purplish , and narrow long-beaked pods , which are divided acros s be tween the

several seeds , so as to become neeklace form.

11 . CAPPARIDACEE ,
CAPER FAM ILY.

In our region these are herbs, resembling Ch
'

ucifbrce , but with
stamens not te t radynamous and often more than 6, no par tition in
the pod (wh ich is therefor e l-celled with two parietal placentae) , and
kidney-shaped seeds, the embryo rolled u p instead of folded to
gether : the leaves commonly palmately compound, and the herbage
bit ter and nauseous instead of pungent . B ut in warm regions the
Cress-like pun’

gency some times appears, as in capers, the pickled
flower-buds of CAPPAR IS SPINOSA , of the Levant. Th is aud

’

its
near relatives are trees or shrubs.
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I . CLEOME. Calyx 4-c left . Pe ta ls 4. S tamens 6
,
on a short th ickened recep

tac le . Ovary and many
-seeded pod in ours ra ised above the receptac le on a

long stalk . S tyle very short or none . Usua l ly an appendage on one s ido'

ot
the receptac le .

2 . GYNANDROPSIS . Sepals 4. Stamens borne on the long stalk of the ovary
far above the pe ta ls . Otherw ise as in NO. 1 .

8 . POLANIS IA. Sepals 4. S tamens 8 - 32 . Ovary and pod sess i le or short.
s talked on the receptac le . S ty le present. Otherwise nearly as No. 1 .

1. C LEOM E . (From a Greek word meaning closed
, the application not

obvious . ) Q)

C . pungens . Tall (2
° —4° high ) , clammy-pubescent, with little spines or

prickly ints (whence the name ) in place of s tipules , about 7 broadly lanceolate
leaflets , ut the bracts sim le and ovate or hear t-shaped

, and a raceme of large
and handsome flowers , wit 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 leafle ts and the pink
petals without claws, is wild in Nebraska, &c.

,
and lately introduced to gar ens.

2 . GYN AN DROPSI S . (Greek-made name
,
meaning that the s tamens

appear to be on the pistil . ) (Lessons , p . 125
, fig.

G . pentaphyna. Nat. from Carolina S . fromWes t Indies , is a clammypubescent weed , with 5 leaflets to the leaves and 3 to the bracts ; the whitepe tals on claws .

3 . POLANTSIA . (Greek-made name, meaning many-unequal, referring to
the s tamens . )
P . graveolens . A heavy-scented (as the name denote s ) , rather clammy,

) w herb , with 3 oblong leaflets , and small flowers with short white petals , about
1 1 scarcely longer pu lish s tamens

,
and a short s tyle ; fl . summer . Wild on

gravelly shores, from onn . W .

12 . RE SEDACEzE,
M IGNONETTE FAM ILY.

He rbs , w ith inconspicuous flowers in spikes or racemes ; rep
resented by the main genus,

1 . RE SEDA ,
MIGNONETTE , &c. (From a Latin word , to assuage, from

supposed medical properties . ) Calyx 4—7-part-cd , never closed even in the

bud . Petals 4 7 , unequal, cleft or notched
,
those of one side of the flower

a nd (1 within . S tamens 10 - 40 , borne on a sort of disk dilated on one

sr e of t e flower. Ovary and ed composed of 3 - 6 carpels united not

quite to the t0p into a 3 6-lobed
)

or 3 6-horned l -cclled pistil which Opens
at the t0p long before the seeds are ripe. The seeds are numerous

,
kidney

shaped , on 3 6 parietal placen tae . L eaves alternate.

R. Od orata ,
COMMON M IGNONETTE . Cult . ( from N . Africa) as an a n

nual, for the delicious scent of the greenish-white flowers the anthers orange ;
petals 6

,
the pos terior ones cut into several fine lobes s tems low some leaves

entire and oblong , others 3-lobed .

R . Lutéola, D YER
’

S M . or WELD . Nat. along roadsides , tall, with
lanceolate entire leaves

,
and a long spike of yellowish flowers ; pe tals 4 .

13 . PITTOSPORACEE ,
PITTOSPORUM FAM ILY.

A small family of s h rubs and trees , belonging mos tly to the sou th
ern hemisphere, in common cultivation represented only by one

house-plant, a species of

1 . PITTOSPORU M . (Name means pitc/u/ seed in Greek , the seeds being
general ly covered with a s ticky exudation . ) Flowers regular, of 5 sepals,
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5 pe tals , and 5 s tamens ; the claws of the pe tals sometimes slight] united .

ovary one-celled with three parie tal lacentae, a single s tyle an s tigma.

Fruit a globular woody pod , many
-se ed .

P . Tobira, COMM ON P . A low tree , cultivated as a house-plant ( from
Japan ) , with obovate and re tuse evergreen leaves crowded at the end Oi

the branches , which are terminated by a smal l sessile umbel of white fragrant
flowers , produced in winter .

14 . V IOLACEE ,
VIOLET FAM ILY .

Commonly known only by the p rincipal genus of the order, v iz.

l . VIOLA ,
VIOLET. (Ancien t Latin name . ) Sepals 5 , persis tent . Peb

als 5 , more or less unequal , the lower one with a sac or spur at the base .

(Lessons , p . 9 1 , fig . 18 1 , S tamens 5 , shor t : the very broad flat file

ments conniving and slightly cohering around the pis til, which they cover,
all but the end of the s tyle and the (usually one-sided ) s tigma, bearing the

anthers on their inner face, two of these. spurred at the base . Ovary and pod

l-celled , with 3 parietal placentae, containing several rather large seeds .

Herbs , with s tipules to the alternate leaves
,
and l -flowered peduncles .

at STEM LESS VIOLETS , with leaves and peduncles all from cree
p
ing or sub.

terranean rootstocks
,
there being nopro ascending stems al flowering in

spring, alsoproducing inconspicuous fibers and mostof the fruitful pods,
all summer

,
conceal among the leaves .

a Garden speczes , fromE urope fragrant.
V Od orata ,

SWEET VIOLET . 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 whi te , single or in cul tivation
commonly full double. Hardy ; while the ITAL IAN VI OLE T , the varie ty used
for winter-blooming , with leaves smoother and brighter green and flowers paler
or grayish-blue , is tender northward .

4 Wild species slightly sweet-scented or scentless .
44 Flowers blue or violet-color .

V. Selk irk ii , SELK IRK
’
s V . Smal l, only 2’ high , the rounded heart

shaped leaves spreading flat on the ground ; the flower large in proportion, its
th ick spur nearly as long as the beardless petals on shady banks , only N .

V . sagi ttata, ARROW-LEAVED V . One of the commones t and earlies t ;
leaves varying from oblong-hear t—shaped to ovate and often rather halberd
shaped , the earlier ones on shor t and margined petioles flower large in propor
tion spur short and sac-shaped , as in all the following .

V . c u c u llata, COM M ON B LUE V . The talles t 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 rol led in when young, on long petioles flowers sometimes pale or
variegated with white .

V . palmata, HAND-LEAF V .
, is a variety of the las t , with the leaves , or

all the later ones , 3 7-cleft or parted common southward .

V . pedata, B IRD-FOOT V . Grows in sandy or light soil, from a short and
thick or tuber-like roo ts tock ; th e leaves all cut in to linear divisions or lobes ;
the flower large , beardless , usually light violet-color : sometimes the two upperpetals dce dark v iole t

, like a pansy.

V. dc ph in ifbl ia, LARK SP UR-LEAVED V .
,
takes the place of the preced

ing in prairies , &c . W. and is like it, but has the lateral pe tals bearded .

44 Flowers ( small) white, the lower peta lpurplish-veined ,

V . blanda, SWEET WH ITE V . Very common ,
with faintly sweet scented

flowers , all the petal s beard less ; leaves rounded hear t-shaped or kidney-shaped .

V . primul aefOlia , PR IM ROSE-LEAVED V . Common S .
,
between the last

and nex t , has ob long or ovate leaves .

V. lan ce olata,
LANCE-L EAVED V. Commonest S .

, has lanceolate leaves
tape ring into long pe tioles , and beardless pe tals .
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the bris tles of the ou ter rows very slowly turn inwards , so tha t their glans . he lp
to hold the pre
D . longifglia ,

LONGER-LEAVED S . In very wet bogs or shallow water,
with s atulate—oblong leaves , some of them erec t , on long pe tioles .
D . revifolia ,

SHORT-LEAVED S . In wet sand , only at the S . ; small
scape only 2' 5’ high , few-flowered leaves shor t, wedges haped .

ale ale Flowers rose-purple no blade to the leaf .

D . fil ifbl ia, THREAD-LEAVED S . In wet sandy soil near the coas t, from
Plymouth , M ass .

, to Florida ; leaves erec t, thread-shaped ; scape 6' 12' high,
from a bulb-like bas e flowers handsome, or more bre ad .

2 . D I ONE A ,
VENUS ’

S FLY—TRAP . (Named for themother ofVenus
21 Only one species ,
D . muscipul a . Grows only in sandy bogs near Wilmington, N . Car.

,

b ut kept in conservatories as a great curiosity . ( See Lessons , p . 52
, fig. 8 1

,

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 . CISTACEE ,
ROCK—ROSE FAMILY.

Sh rubby or low herbaceous plants, w ith regular flowers ; a per
sistent calyx of 5 sepals, two of them exterior and resembling bracts ;
the pe tals and stamens on the receptacle ; the style single or none ;
ovary l -celled w ith 3 or 5 parietal placentae ( Lessons, fig.

bearing orthot ropous ovules. Represented in greenhouses by one

showy species, C l STUS LAD ANIFERUS of E u rope ( not common) ,
and in sandy woods and fields by the following wild plants.

1 . HELIANTHEMUM. Pe tals 5
,
crumpled in the bud

,
fugacious ( fal l ing at the

c lose of the first day ) . S tamens and ovules many in the complete flower :
lacentae 3 . S tyle none or short.

2 . HUDSONIA. Peta ls as in the last. Calyx narrow. Stamens 9 -30. Stv le
s lender. Ovules few.

3 . LECHEA. Petals 3
,
pers istent

,
not longer than the calyx . Stamens 3 12.

S ty le none . Pod partly 3-ce l led, 6-seeded .

l . HELIAN THEM UM ,
FROSTWEED . (Name from Greek words

for sun and flower , the b lossoms Opening only in sunshine . Popular name,
from crys tal s of ice shooting from the cracked bark at the root late in the
autumn . ) Low, yellow-flowered, in sandy or gravelly soil. 21
H. C anadénse , CANAD IAN or COM MON F . Common, and the only one

N . has lance-oblong leaves hoary beneath flowers produced all summer,
some with showy corolla l ' broad and many s tamens ; others smal l and clus
tered along the s tem

,
with inconspicuous corolla and 3 10 s tamens the lat ter

produce small few-seeded pods .
H. c orymbos um,

only along the coas t S .
,
is downy all over , w ith smaller

flowers clus tered at the topof the s tem, and larger ones long-peduncled .

H. C arolinian um,
grows only S .

, is hairy, w ith green leaves , the lower
obovate and clus tered flowers all large—pe talled and scattered, in spring .

2 . HU D SON IA . (For an English botanis t,WilliamHudson. ) Heath-like
little shrubs

,
high , nearly confined to sandy shores of the ocean and

Great Lakes , w ith minute downy leaves closely covering the branches
,
and

small yellow flowers
,
Opening in sunshine, in spring and summer .

H. eric oides , HEATH-L IKE H . Greenish leaves awl-shaped ; flowers
pedunc led . From New Jersey N .

H. tomentbsa, D OWNY H . Hoary with soft down ; leaves oblong or

oval and close pressed ; peduncles short or hard ly any . F rom New Jersey to
Maine and Lake Superior .
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3 . LE CHEA ,
P INWEED . (For Leche, a Swedi sh botanis t . ) Small

,

homely herbs , with inconspicuous greeni sh or purp l ish flowers , and pods
abou t the size of a pin’s head , whence the popular name common in sterile
soil ; fl . summer and autumn . 21

L . maj or , LARGER P . S tem upright, hairy, 1° - 2° high ; leaves ellipti
cal, mucronate flowers densely clus tered . B orders of s terile woodlands .
L . minor , SM ALLER P . S tems low, 6

’ 18 ’ high , often s traggling , minutely
hairy ; leaves linear ; flowers loosely racemed on the branches . Open s terile
ground .

17 . HYPERICACEE ,
ST. JOHN’S—WORT FAMILY.

D istinguished from all other of our plants by the opposite
‘

and

entire simple and chiefly sessile leaves, punctate w ith 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 l -celled w ith parietal placentae or 3—5

celled (see L essons, p . 120, fig. 260, 262, filled with many
small seeds. Juice resinous and acrid. All here described are wild
plants of the count ry.

as No glands between the stamens . P etals convolate m the bud .

l . ASCYRUM. Sepals 4 ; the outer pair very broad. the inner smal l and narrow.

Petals 4, ellow. S tamens many . Ovary l -ce l led .

2 . HYPERIC M. Sepals and (ye l low ) petals 5 . S tamens many,
rare ly few.

as a Large gland between each of the 3 sets qf stamens . P eta ls imbricated in the bud.

3 . ELODES. Sepals and erect flesh-colored . Peta ls 5 . S tamens 9 to 12
,
uni ted

in 3 sets. Ovary 3-ce l led. Flowers ax i l lary .

1 . A
'

SCYRUM ,
ST. PETER’

S-WORT. (Greek name means without
roughnes s , being smooth plants . ) Leafy-s temmed , woody at the base

,
with

2-edged branches ; wild in pine barrens, &c .

,
chiefly S . F1. summer.

as A pair of bractlets on thepedicel styles short.
A . C rux-And rew,

ST . ANDREW ’

S Cnoss . From New Jersey to Illinois
S . s tems spreading ; leaves thinnish , narrow-oblong and tape ring to the base ;

flowers rather small, with narrow pale yellow pe tals and only 2 s tyles .
stans , COM MON Sr . Pnrnn

’

s-wonr . From New Jersey S . ; s tems
20 —3 0 high ; leaves thickish , closely ses sile, oval or oblong ; flowers larger

,

w i th obovate pe tal s and 3 or 4 s tyles .

it at No bractlets on the pedicel styles longer than ovary.

A . amplex icaul e , CLAS P ING-LEAVED S . Only found S .

, with erec t s tems
many times forking above, and closely sessile heart shaped leaves s tyles 3 .

2 . HYPERICU M ,
ST. JOHN’

S-WORT . (Ancient name, of uncertain
derivation . ) F1. in summer , in all ours yellow .

as Shrubs or perennial herbs stamens very many.

S tyles 5 (rarely more ) unzted below znto one : pod 5
-celled .

H. pyramid atum,
GREAT-FL . S . Herb, 2° 4° high, Wi th ovate-oblong

partly-clasping leaves , and large flowers , the pe tals rather narrow,
1 ’ long

, and
5 clusters of s tamens . River-banks N . W .

H. Kalmianum,
KALM

’

s S . Low shrub , wi th laucous oblanceolate
leaves and rather large flowers . N . W . rare, except at iagara Falls .

4 S tyles 3 part/yunited, or atfi rst wholly uni ted to the top into one (see Lessons,
p . 1 18 , fig . 256 ) sepals leafy, spreadzng .

H Shrubby, M t

’

duous-leaved, both Northern and Southern.

H.

p
rolifi eum ,

SHRUBBY S . Like the las t, but leaves scarcely glaucous,
lance-o long or linear pod 3

-celled .
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H. fas ciculatum,
FASC I CLED S . Leaves narrow-linear and small

,
and

with shorter ones clus tered in the axils po dnarrow . Wet pine barrens .
H. myrtifolium,

M YRTLE-LEAVED S . Leaves heart-shaped and partly
clas ing, thick, glaucous pod conical . Wet pine barrens .
Ii
)

. aure um,
GOLDEN S . Leaves oblong with a narrow base, glaucous

beneath ; thick ; flowers mos tly single, very large (2' broad ) , orange-yellow ;
prd ovate . River-banks towards the mountains .
H. nud iflbrum,

NAKED-CLUSTERED S . Shrubby and evergreen S .
, less

9 ) in Virginia, &c.

,
has 4-angled branches , oblong pale leaves , and a pedunc led

uaked eyme of rather small flowers pods conical.
+4 4 4 Herbaceous , simple-stemmed , Northern é

‘Western.

H. sph eerocarpon ,
SPHER ICAL ~ FRU ITED S . About 2° high ; leaves

diverging, oblong-linear (2’ long ) , obtuse flowers numerous, small, in a naked
flat cyme ; se als ovate ; pod globular, l -celled . Rock banks , W .

H. adpr ssum,
UPRIGHT-LEAV ED S . A foot igh ; leaves ascending

,

lanceolate
,
often acute ; flowers few and rather small ; sepals narrow ; pod

oblong
,

rtly 3
-celled . Low ground s, Pennsylvania to Rhode I sland .

H. e ipticum,
ELL I PT I CAL-LEAV ED S . B are] 1° high ; leaves spread

ing, oblong , thin ; flowers rather few in a near] na ed cyme, pale ; the pod
purple

,
oblong-oval, obtuse, l-celled . Wet soil

,

4 4 S tyles 3 wholly sepa rate (see Lessons , fig . 255 ) herbs .

H Ovary and pod 3
—celled petals black-dotted styles mostly diverging.

H. perforat um,
COM MON S . The only one not ind igenous , nat. from

Eu.
, a troublesome weed in fie lds, &c. ; spreads by mnners from the base ;

upright s tems branching ; leaves oblong or linear-oblong
,
with pellucid dots ;

flowers rather large in Open leaf cymes the deep yellow pe tals t wice. the length
of the lanceolate acute sepals . he juice is very acrid .

H. c orymbos um,
CORYM BED S . Common N . in mois t ground ; s tem

2° high , sparingly branched ; leaves oblong , slightly clasping, having black as

well as pellucid dots ; flowers rather small , crowded ; pe tals light yellow and

black-lined as well as dotted ; sepal s ob long ; s tyles not longer than the pod .

H. mac u latum, SPOTTED S . Common S . has somewhat heart-sha l
or more clasping leaves , lanceolate sepals, and very long and slender sty es :

Otherwise like the las t .
H H Ovary l-celled stem strict : leaves ascending, acute, closely sessile, short.
H. angulbsum,

ANGLED S . Wet pine-barreus from New Jersey S .

S tem sharply 4-angled ( 1° —2o high ) , smooth ; leaves ovate or lance-oblong ;
flowers scat tered along the ascending branches of the cyme, small, copper
yellow ; s tyles slender .
H. pilbsum,

HAI RY S . Wet pine-barrens S . S tem tere te
,
and with the

lance-ovate leaves roughish-downy s tyles shor t.
a at Annual, low and slender, sma llfi owered herbs : stamens 5 - 12 : ovary and

brown-purple pod strictly l-celled styles 3 , separate : sepals narrow
, erect :

petals narrow.

4 Lea ves conspicuous and spreading : flowers in cymes .
H. ml

‘

l tilum,
SMALL S . Slender , much branched and leafy up to the

flowers ; leaves partly clasping, thin,
5-nerved

,
ovate or oblong ; petals pale

yellow . Ever where in low grounds .

H. C ana énse , CANAD IAN S . S tem and branches strictlv erec t ; leaves
linear or lanceolate, 3-nerved at the base ; pe tals copper-yellow . Wet sandy soil.

Leaves erect
,
awl-shaped or scale-like and minute

Cf
lowe

rs
very small and

scattered along the numerous bushy and wiry slen er branches .

H. D rumménd ii , D RUM MOND
’

S S . In dry barrens, W. Illinois and S .
,

with linear-awl-shaped leaves , shor t-pedicelled flowers , and pods not longer than
the calyx .

H. Sarbthra, ORANGE-GRAS S or P INE-WEED . Common in dr s terile
soil

,
with minute awl-shaped appressed scales for leaves , flowers ses si e on the

wiry branches , and slender pods much excee ding the calyx .
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e Calyx with a scaly cup or setof bracts at its base : styles 2.

1 . DIANTHUS. Calyx cyl indrical . faintly many-s tr iate . Petals wi thout a croim.

Seeds attached by the face : embryo in the albumen and nearly straight !
as at Calyx naked at base seeds attached by the edge : embryo curved .

LYCHNIS. Styles 5 , rarely 4. Calyx not angled, butmostly 10-nerved.

SILENE. S tyles 8 . Calyx not angled , mostly 10-nerved .

VACCARIA. St les 2. Calyx pyramidal, becoming 5-wing-angled ,
SAPONARIA.

‘

tyles 2 . Calyx cyl indrical or oblong, not angled , 5-toothed
Pod 4-valved at the top.

GYPSOPHlLA. Styles 2 . Calyx bel l-shaped , 5-cleft, or thin and del icate
below the sinuses . Pod 4-valved . Flowers small and panicled , resembl ing
those of Sandwort, &c.

IL CHICKWEED FAM ILY,
&c. Pe tals spreading, w i thou t

claws, occasionally wanting. Sepals (4 or 5 ) separate or uni ted
only at base , or rarely higher up. Flowers small

, compared w i th
the P ink Family, and the plants usually low and spreading or tufted .

it Without stipules, generallywithpetals pod several-seeded.

7. SAGINA. Styles and valves of the pod as many as the sepals and alternate
wi th them ( 4 or Pe tals entire or none . Smal l plants.

8 . CERASTIUM. Styles as many as the sepals and oppos ite them Pe tals
notched at the end or 2-c left, rarely none . Pod mostly elongated, opening at

the topby 10 teeth .

9. STELLARIA. Style s fewer than the sepal s ( 3 or somet imes 4) and Oppos ite
as many of them. Petals 2-c left, or sometime s none . Pod globular or ovoid,
spl itting into twice as many valves as there are styles .

10. ARENARIA. Styles ( commonly only 3 ) fewer than the sepals and oppos ite as
many of them. Petals entire , rarely none . Pod globular or oblong, spl itting
into as many or twice as many valves as there are styles.

in aWith scarious stipules between the leaves , conspicuous and entire petals, and a

many-seeded 3 5-valvedpod.

l l . SPERGULARIA. St yles usually 3 . Leaves opposi te .

12. SPERGULA. Styles 5 , as many as the sepals and al ternate with them.

Leaves in whorls .
s e as Wzthoutpetals : the fruit (utricle ) l-seeded and indehisdent.

13. ANYCHIA. Sepals 5 , nearly distinct. S tamens 2 -5 . Stigmas 2, sessile .

Stipules and flowers minute .

14. SCLhRANTHUS . Sepals ( 5 ) united below into an indurated cup, narrowed at
the throat where i t bears 5 or 10 stamens

,
enclosing the smal l utricle .

S tyles 2 . Stipules none .

is as as at Withoutpetals , but the 5 sepals white and peta
sf any frust a3-celled many-seededpod.

15 . MOLLUGO. Stamens general ly 8
,
on the receptacle . S tigmas 8 . Pod

3-valved, the partitions breaking away from the seed-bearing ax is and ad
hering to the middle of the valves .

9
°

1. D IAN THUS , P INK . (Greek name, meaning Jove’

s own flower. ) All
but the first spec ies cul tivated for ornament fl . summer .
is Flowers sessile and

‘

m
a‘y

in a close cluster , with long and narrow-pointed bracts
u er the calyx, except in the last .

D . Arméria, D EPTFORD PINK of Europe, has got introduced into fields
in a few places ; a rather insign ifican t plan t, somewhat hairy, narrow-leaved

,

with very smal l scen tless flowers pe tals rose-co lor w i th whi tish do ts . ( i)
D . barbatu s , SWEET WI LL IAM or B UNCH PINK ,

of Europe , wi th thin
nish oblong-lanceolate green leaves , and a very flat-top ed clus ter of various
colored flowers

,
the petals sharply toothed ,

abounds in coun try gardens ; the
many double-flowered varieties are more choice . 21
D . C arthus ianbrum,

CARTHU S IAN S’ PINK , from Eu.

, has l inear leaves,
slender stems, and a dense cluster of small flowers ; brac ts ovate or oblor

ég
,

abruptly awn-tipped , brown . shor ter than the calyx ; petals merely too th
short , usually dark purple or crimson now rather scarce in gardens. 11
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its is Flowers sin le at the ends of the branches leaves narrowand often grass-like,
rather rigld

q

, glabrous and glaucous , usually without any evident veins .

D . C hinénsis , CH INA or IND IAN PINK ,
has lanceo late leaves

,
less rigid

and greener than any of the fo l lowing, and l inear acute scales or brac ts as long
as the calyx ; the large pe tals too thed or cut, of various co lors , red , purple ,
v io let, &c. The garden var. HED DEWIG I I is amore glaucous and large-flowered
form

,
late ly introduced . Q)

D . C ot llus , CLOVE PINK , the parent of all the sorts of CARNA o

T ION , &c.

,
as the stems almos t woody be low,

very glaucous long-l inear leaves ;
the scales under the calyx very short and broad pe tals merely too thed , of
various co lors . Scarcely hardy N . 2!
D . plumarius , PHEASANT

’
s-EY E or PL UMED PINK . A low

,
hardy spe

c ies
,
making broad tufts , wi th smal l very glaucous leaves , send ing up flower

stems in early summer, the whi te or pink or variegated pe tals cut into a fringe
of slender lobes .

D . s uperbus , is taller, les s tufted , and later-flowered ; the large pe tals
entirely dissected into del icate almost capi l lary divis ions. 21

2 . LYCHN IS . (Greek name for lamp,
the down of the Mulle in Lychnis

hav ing been used for wicking . ) All from the Old World fl . summer .
l . Calyx: with long leaf-like lobes petals naked .

L . G ithago ,
CORN-COCKLE . A weed in gram-fields

, hairy, wi th long
linear leaves , and long-peduncled showy red-purple flowers in frui t the calyx
lobes falling off the black seeds injur ious to the grain .

2 . Calyx without long leaf-like lobes petals crowned with a 2-clefi little scale or
pair of teeth on the base of the blade or at the top of the claw. 21

L . coronar ia, M ULLE l N -LYCHN I S or M ULLE IN PI NK . Cul t . in gar
dens ; the flower cr imson and l ike that of CORN-COCKLE ; but tee th of the
cal x short and slender plant white-co t tony leaves oval or oblong. 21
L. Flos-J ovis , J UP ITER ’

s L . Less common in gardens , downy-hairy or
co t tony and whit ish ; leaves lance-oblong ; flowers many and smal ler

,
in a

head-l ike long-peduncled c luster , reddish-purple ; pe tals obcorda te .

L . C halcedénica, M ALTEsE-CRoss or SCARLET L . Very common in

countr g ardens ; tal l , rather hairy and coarse, wi th lance ovate partly clasping
green eaves

,
and a very dense flat-topped clus te r ofmany smal l ish flowers the

b ht scar le t or brick-red pe tals deeply 2-lobed .r

L. grandiflbra, L ARGE-FLOWE RE I) L . Cul t . from China ; smoo th , wi th
oblong green leaves tapering to bo th ends , and the branches bearing s ingle or
scatte red shor t-peduncled flowers, which are 2' or 3 ' across ; the red or scarle t
pe tals fringe-too thed at the end .

L . Vis caria, VI SC I D L . Ra ther scarce in gardens smoo th
,
but the slew .

der s tem glutinous towards the top ; leaves linear ; flowers many in a narrow
raceme-l ike c luster, rather smal l ; calyx tubular or c lub-shaped ; pe tals pink
red , slightly notched also a double flowered varie ty.

L . F los-cficuli , Cucxoo L . RAGGED ROBIN is the double-flowered
variety, in gardens ; sl ightly downy and glutinous, wi th lanceo late leaves , and
an open niele of pink-red petals , these cleft into 4 narrow-l inear lobes .

L . d i na, D AY-BLOOM ING L . D ouble-flowered form also cal led R'

AGGED
ROB IN in the gardens ; smoo thish or soft-hairy ; leaves oblong or lance-ovate,
the uppe r one

l
s
ed
pointed flowers scat tered or somewhat clus tered on the

branches , rose
L . vespertina ,

EVEN ING-B LOOM ING L A wee d in some was te grounds,
li ke the las t, and more l ike the N ight-flowering Catchfly but has 5 styles and
a more ovate enlarging cal the flowers are commonly d ioec ious , white, and
Open after sunset , the roo t hihnnial . B ut a ful l double-flowering varie ty in gar
dens is perennial , day-flowering , and is a whi te sort of RAGGE I) ROB IN .

3 . S IL ENE ,
CATCHFLY . (B oth names refer to the sticky exudation on

stems and calyx of several spec ies , by which smal l insec ts are often caught . )
B esides the following,

some o ther wi ld or cul tivated spec ies are met w i th, but
not common. Fl. mos tly all summer .

S & F —l 4
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S . noctifl bra, N I GHT-FLOWER I NG C . Tall coarse weed in cult . or was te
grounds ; lower leaves spat ulate, upper lanceolate and poin ted ; flowers single
or in loose clus ters terminating the branches

,
wi th awl ~ shaped calyx-teeth and

white or pale rosy 2-par ted pe tals, Open ing at nightfal l or in cloudy weather .
at Smooth, a part qf each of the upper j oint of stemglutinous flowers small.
8 . Arméria, SWEET-W1 LL IAM C . In old gardens or running wild , from

Europe ; stem abou t 1° high , branching in to flat-topped cymes ofmany flowers
,

which are rather showy calyx club-shaped pe tals no tched , bright pink, or a

whi te variety, Opening only in sunshine leaves lance-ovate , glaucous .

S . antirrhina, SLEEPY C . Wild in sandy or gravelly soi l ; s tem slen

der
,
6'—20’ high, rather s imple ; flowers very smal l

, panicled ; calyx ovoid ;
pe tals rose—color, obcordate, Opening only at midday in sunshine ; leaves lan
ceolate or l inear .

at at at S omewhat sticky ubcscent
,
at least the calyx,

which is oblong, tubular, or
club-shaped wi d species , with red orpink showyflowers . 2!

S . P ennsy lvaniea, PENN SYLVAN IAN C . or WI LD PINK . In gravel ly
soi l ; stems 4' 8 ' high , bearing 2 or 3 pai rs of lanceolate leaves and a clus ter
of short-s talked middle-sized flowers

,
in spring pe tals pink-red, wedge-shaped ,

sli btl notched .

g.

”éirginica, V lRG I NIAN C . or F I R E PINK . In Open woods W . S . ;

1° 2° high leaves spatulate or lanceolate ; flowers few, peduncled ; the pre tty
lar e bright crimson—red petals 2-cleft .
S. regia ,

ROYAL C . Prai ries
, &c.

,
from Ohio S . ; l ike the las t, but 3°

high, wi th lance-ovate leaves, numerous shor t-peduncled flowers in a narrow
panicle, and narrower scarle t-red pe tals scarcely cleft .

alt ale ele at Not sticky : calyx inflated and bladdery : petals rather small, white. 21
S . ste llata, STARRY CAM P ION . Wi ld on wooded banks ; stem slender ,

2° 3° high leaves in whorls of 4
,
lance-ovate , pointed ; flowers in a long and

narrow pan icle pe tals cut into a frin
S . inflata,

B LADDER CAMP ION. Wild in fields E .
,
but nat. from Eu.

,

g
laucous or pale and very smoo th

,
1° high , w i th ovate-lanceolate or Oblong

eaves
,
and an Open cyme of flowers the bladdery calyx veiny petals 2-cleft .

4 . VACCARIA ,
COW—HERB . (Name from Latin vacoa

,
a cow . ) Q)

V. vul garis , COMMON C . In gardens or runn ing wi ld near them,
from

Eu. ; smoo th , 1° —2° high, wi th pale lanceolate partly clasping leaves , and a

loose open cyme of flowers pe tals pale red
,
naked

,
not notched fl . summer .

'5 . SAPONAR IA ,
SOAPWORT . (Latin and common names from the

mucilaginous juice of the s tem and root forming a lather . ) From Europe .

S . ofii einalis , COMMON S . or B OUNCI NG B ET . A rather s tout
,
10 - 20 .

high, nearly smoo th herb, in gardens, and running wild by road sides ; leaves
3—5-I'ibbed

,
the lower ovate or oval , upper lanceolate ; flowers rather large ,

clus tered pe tals pale rose-color or almost whi te, no tched at the end . The
double-flowered is most common . 2}

6 . GYPSOPHILA . (From Greek words meaning lover of gypsum or
I growing on calcareous rocks . ) Plants w i th the small and Often pan

iclod flowers and fol iage Of Arenaria or S tellaria, but the sepals uni ted in to
a cup as in the true Pink Family, usually b their th in whi te edges, however,
so that to a casual glance theymay appear

'

stinct. Cul t. in choicer gardens,
from Eu . and the E as t

,
ornamental

,
espec ial ly for dressing cut flowers

,
&c.

F] . all summer .
G . pani c ulata, PAN I CLED G . Very smoo th

, pale, 1° —2° high ; with
lance-l inear leaves, and branches repeated forking into very loose and

cymes , bearing innumerable very small and del icate whi te flowers . 2!
G . éle ans , E LEGANT G . Less tal l or low, loosely spreading ;

lanceo late eaves, much larger (y broad ) and fewer flowers , whi te or sl ightly
rosy .
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A . difi
’

fl sa, SPREAD ING S . Shady grounds S . Plant soft-down stems
pros trate, 1° or more long ; leaves lanceolate peduncles lateral , 1 owered

pe tals shorter than the sepal s or none. 21
as it P etals conspicuous , longer than the calyx , white . 21

A . lateriflOra, S I DE-FLOWER ING S . Gravel ly shores and banks N .

P lant minutely downy ; s tem erec t
, 3

'- 10' high, spar ingly branching ; pedun
cles few-flowered, soon becoming lateral by the farther growth of the leafy s tem ;
leaves oval or oblong .

A . stricta . Rocky or shady banks N . Tufted , smoo th, 4'- 6' high ; stems
crowded w i th slender almos t bristle-form leaves ; flowers several in a terminal
Open cyme ; sepals sharp-po inted .

A . squarrOsa, PINE-BARREN S . In sand , coast of New Jersey and S .

D ensely tufted on a deep roo t, 3’ 5
' high ; leaves much crowded , short, awl

shaped , smoo th ; the flowering branches or few-flowered pedunc les glandular ;
sepal s obtuse.

A . GrCB nlandica, MOUNTA I N S . On rock summi ts of mountains and
N. E . coas t . D ensely tufted , soft ; leaves thread orm ; flowering s tems 2’—4’
high , few-flowered

, the flowers large in proportion petals notched at the end.

A . peploid es , SEA SANDWORT , in sands of seas hore N .
, is large, wi th

very fleshy ovate leaves , and ax il lary flowers .

11 . SPERGULARIA , SAND SPURREY . (Name from l ikeness to
Spergula . ) A sort of Sandwor ts w i th scaly-membranaceous stipules, and
reddish flowers, produced all summer : chiefly mar i time . Q) l l
S . rub ra. The field form of this is common in sand or gravel, along roads

and paths , B .
,
qui te away from sal t water ; smoo thish, prostrate in tufts leaves

thread-shaped ; pod and pink-red coro l la hardly exceed ing the calyx ; seeds
rough , Wingless, half-obovate .

S . salina . Larger and more fleshy, only in brackish sands ; w i th short
pedunc les, pale corol la, pod longer than the calyx ,

and rough obovate-rounded
(winged or W ingless ) seeds .

8 . med ia. L ike the last, in sal t marshes and sands
,
but wi th longer pedun

cles and smoo th seeds .

12 . SPERGULA ,
SPURREY . (Latin spargere, to scat ter

,
i . e . its seeds . )

8 . ar vensis , CORN S . S tems 1° or so high ; bearing several thread
shaped leaves in the whorls , and terminating in a panicle of whi te flowers .

A weed in grain-fields, cul t . in Europe as a forage plan t, sheepbe ing fond of i t
fl. summer. 6)

13 . A
)
NYCHIA FORKED CHICKWEED . (Name of obscure mean

ing. 6)
A . d ichétoma , a common l i ttle herb ; in shady places i t is smoo th and

erec t, 6’—10' high , wi th repeated ly forking long
e j ointed very slender s tems

,

minute short-stalked greenish flowers in the forks
,
and oval or oblong leaves : in

dry or parched soi l i t is spreading on the ground , short-jointed , narrower-leaved ,
often pubescent, the flowers more c lus tered and nearly sessile all summer .
'

14 . SCLERANTHUS ,
KNAWEL . (From Greek words meaning hard

and fl ower, referri ng to the indurated tube Of the calyx . )
S . annu u s , our only species, is nat. from Eu . in gravel ly rounds

, around
gardens, &c.

,
a very pale l i ttle herb, 3 '—5’ high , very muchbranched and

spread ing,
wi th short awl-shaped leaves , and greenish smal l flowers clustered or

sessi le in the forks
,
in late summer and autumn .

15 . M OLLD
’

GO ,
CARPET-WEED . (An old Latin name for some soft

plant . ) (D
M . verti c il lata. A very common

,
smal l

, prostrate and spreading li t tle
weed

,
in was te gravel ly soil , gardens, &c.

,
wi th spatulate leaves and l-flowered

pedicels in clus ters or whorls at the joints the sepals whi te inside stamens 3
3 . all summer .
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21 . PORTULACACE ZE
'

,
PURSLANE FAMILY.

Succulentr leaved herbs, w i th 2 sepals and 5 pe tals, the stamens
some times many, some times few, and then one before each pe tal ;
ovary l -celled, becoming a pod, w i th many or few k idney-shaped
seeds on a central placenta, or on slender seed-stalks from the base.
Seeds as in the P ink Family.

1 . PORTULACA. Stamens more numerous than the petals. Style cleft intoseveral slender div is ions . Lower part of the ovary and many
-seeded pod

united wi th the bottom of the calyx : the upper part whenmature fall ing off
as a lld. Flowers opening only once , in sunshine .

TALINUM. S tamens more numerous than the petals . Style 3-lobed at thesummi t. Calyx free from the ovary, dec iduous . Pod 3-valved, many-seeded .

Flowers Opening only once , in sunshine .

3 . CALANDRINIA. S tamens numerous. Sty le 3-cleft at the summit . Calvx
free from the ovary , persis tent, enclosing the 3-valved manv-seeded pod.

Flowers 0 ening only once , in sunshine .

CLAYTON A. S tamens 5 , one attached to the base Of each petal . S tyle
3-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, wi th fleshy sessile leaves fl . all summer .
(Lessons, p. 103

,
fig.

P . ole rac ea, COMMON P . Very smooth , wi th prostrate s tems , obovate or
wedge-form leaves , and small sess ile flowers Opening only in bright sunshine
and for a shor t time ; the petals pale yel low . The commones t garden weed ,
sometimes used as a pot

-herb.

P . ilbsa ,
HA IRY P . Wild far S .

, has l inear terete leaves, wi th a tuft of
beard ike hairs in the ax ils, and rather large pink flowers .

P .

g
rand ifléra, GREAT-FLOWERED P .

, is probably a var iety of the last,
from ‘

outh America, commonly cul t . for ornament ; the large very showy
flowers br il l iant purple, crimson ,

red
,
some times whi te or yel low,

or wi th l igh t
centre , ofmany shades or variations.

§

l

we
.

2 . TALIN UM . (Name unexplained . ) One w ild species in some places .

T . teretifblium,
TERETE-LEAVED T . Low and smoo th, wi th thick and

fleshy root , shor t s tems bearing crowded l inear terete leaves, and a slender
naked peduncle , many

-flowered ; petals rose-purple . Serpentine rocks, Penn
sylvania, and rarer wes t and south fl . all summer . 21

3 . CALAN DRIN IA . (Named for a Sw iss botanist, Cult i
vated for ornament in choice gardens fl . all summer .
C . d is color . Cul t. as an annual, from Chil i ; very glabrous, mak ing a

rosette of fleshy spatulate leaves at the roo t ( these glaucous above and tinged
wi th purple beneath ) , and sending up a naked flower-stem, bearing a raceme of
lar e rose-pur le flowers

,
2' in diameter .

M enzi Sii , M EN Z I s s
’

C . Low ,
spreading,

leafy-stemmed annual, from
Oregon and Cal ifornia, wi th bright green and tender lance-spatulate leaves, and
crimson flowers (nearly 1 ’ broad ) in a short leafy raceme .

4 . C L AYTON IA ,
SPR ING B EAUTY . (Named for John Clayton, an

early bo tanist in Virginia. ) Low ,
smooth herbs ours producing only a pair

of s tem leaves and a short raceme of flowers .

at S tem simple from a round tuber leaves separate fl . ea rly spring. 21
C . Virgin i ca ,

NARROW-LEAVED S . In mo is t woods
,
one of the prett ies t

spring flowers pe tals rose-color w i th pink veins leaves linear-lanceolate .

C . C arolin iana, B ROADER-LEAVED S . In r ich woods ; commones t N .

and along the A lleghanies, smal ler than the o ther, wi th oblong-spatulate or
lance-oblong leaves only 1' or 2' long .
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a it S tem-leaves united into one usually rounded blade or cup underneath the mall
and whitishflowers fl . summer . (D

C . pe rfol iata occurs in some gardens, fromOregon and Cal ifornia ; small,
of no beauty roo t-leaves tufted , spatulate or lanceolate.

22 . MALVACEE ,
MALLOWFAMILY.

Known by the monade lphous numerous stamens, the ir tube con

nected w i th the base of the pe tals, kidney-shaped l-celled anthers
(Lessons, p . 1 14, fig. the calyx valva te and the corolla con

volu te in the bud. Herbs o r shrubs, w ith alte rnate palmately-ve ined
and often lobed leaves , ev ident st ipules, and regular flowers, the true
sepals and the pe tals 5 . There is commonly an involucre Of several
bracts, resembling an ou te r calyx . Se eds kidney-shaped : the leafy
co tyledons crumpled or doubled up , in some mucilaginous albumen.

Innocent plants, mucilaginous , w i th a very tough fibrous bark .

1 . Anthers all borne in a cluster at the top of the short tube of filaments .

t Ovaries numerous and separate, crowded in a head. in
_fruit becoming little l-seeded

pods or akenes . Involucre conspicuous as a sort qf outer calyx . Herbs .

1 . MALOPE . Involucre of 3 ovate or heart-shaped leave s . Annuals .
2 . Kl

'

l
‘

AlBELlA. Involuere of 6 9 ovate and pointed leaves united at the base .

Perenn ial .
a a Ovaries several or many united in a ring around an axis , in{

rust commonly
f alling away separately, each l-seeded. Ours are all her 3 .

4 Stigmas running down the side of the slender styles.

ALTHE A. Involucre of 6- 9 brac ts united at the base . Axis of the frui t not.
rejecting nor enlarged .

LXVATERA. Involucre of 3 6 more united bracts . Ax is of the fru i t over
top
pl
ing the carpels .

MAL A. Involucre of only 3 separate bracts . Petals obcordate
,
otherwise

entire . Carpe ls beakless .
CALLIRRHOE. Involucre of I 3 bracts or none . Petals wedge-shaped and
truncate , denticulate or cut-fringed at the end. Carpe ls wi th a sort of beak
at the summi t .

7 . NAPzEA. Involucre none . Flowers dioecious l
+7 Stigr

‘

nas capitate or truncate at the apex of the styles.

8 . ANODA. Involucre none . Frui t depressed , very flat and star-shaped , thes ides of the numerous carpels evanescent : seed nearly horizontal .
9 . SlDA. Involucre none . Frui t separating into 5 or more c losed carpe ls , or

each 2-valved at the apex : seed hanging.

a e s
.

Ovaries and cells of thefruit 2 -several;seeded.

10. AB UTILON. Involucre none . Carpels each 3 several-seeded .

11. MOD IOLA. Involucre of 3 bractle ts . Carpels each 2-seeded, wi th a cross
partition be tween the upper and lower seed .

§ 2 . Anthers borne along the outside of the tube of fi laments . Ovar andfruit 8
several—celled stigmas capitate. Involuerepresent. Herbs, rubs, or trees .

a

r

e

“

a Involucre qf
'

several or many bracts.

12. MALVAVISCUS . B ranches of the style and stigmas 10 , twice as many as the

cells of the ovary . Pe tals not separating and spreading. Frui t berry-l ike
cells l-seeded .

18 . KOS
'

I
‘

ELETZ KYA . B ranches of the style and stigmas 5 . Pod 5-cel led ; the
ce lls s ingle-seeded .

14. HIB ISCUS . B ranches of the style or s tigmas and cel ls of the ovary 6. Pod
5-celled , locul ic idal ; the cel ls many-seeded.

a a Involucre of 8 large and heart-shaped leaf-like bracts .

16. GOSSYPI UM. S tyles uni ted into one : stigmas 3—5
,
as many as the cel ls Of

the pod. Seeds numerous
,
bearing cotton.
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flowers 15’ in diame ter, the pe tals pale rose—color or white, striped with dark
p le or v iolet ve ins. Q)

sylvestr is , HI GH M . Gardens and roadsides 2° —3° high, branch
ing, wi th rather sharply 5 7-lobed leaves , and purple-rose-colored flowers rather
smaller, than in the las t ; frui t wrinkled-ve iny. 21
M . Al cea. Gardens ; 2° —4° high, hairy, wi th s tem-leaves parted almos t
to the base in to 3 5 div is ions which are again 3 5-c left or cut-too thed and

showy flowers in clus te rs or terminal racemes ; corolla deep rose-color, If - 2’

broad frui t smooth, minu te] wrinkled-veiny . 21
M . mosch ata, Musk Gardens, and escaped to roadsides , l ° —2°

high, ra ther hairy, w i th the herbage fain tly
musk-scented

,
leaves abou t thrice

parted or cut in to slender l inear lobes
,
an short-peduncled flowers somewhat

mus tered or racemed ; corolla l%’broad
,
rose-color or whi te ; fruit downy.

6 . CAL L IRRHOE . (A Greek m thological name, appl ied to
plan ts . ) Species chiefly farther W

}?and S .
, becom ing rather common in

cho ice gardens . F lowers crimson,
mauve , or red-purple, very showy, pro

duced all summer .
4! Root thick, ofien turnip-shaped,farinaceous : stems roughish-ha iry or smoothish. 21

C . triangulata . D ry prairies fromWisconsin S . s tems erect, 2° high
leaves triangular, halberd-shaped, or the lowes t heart-shaped , the upper cut

lobed or 3 5-e lchs; flowers somewha t panicled and shor t-peduncled involucre
as long as the calyx corol la 1g or less in diame ter ; carpels of the frui t even
on the back , tipped w i th a short point.
C . invol u c rata . Wi ld from plains of Nebraska S .

,
and cul t . for orna

ment ; s tems spreading on the ground, 1° - 3 ° long ; s tipules conspicuous ;
leaves rounded , 5-parted or cleft and cut-lobed , shorter than the ax i l lary pedun
cles ; inv olucre shorter than the calyx ; corol la 2' or more broad ; carpels of
the frui t re ticulated , tipped wi th a flat and inconspicuous beak .

C . Papaver . W i ld in rich woodlands from Georgia to Texas , and spar

ingly cul t . s tems short
,
ascending, few—leaved leaves 3 5-parted wi th lance

linear divisions, or the lowes t rather heart-shaped and cleft into oblong lobes ;
ax illary peduncles very ( often long ; involucre of 1—3 brac ts or none ;
corolla 2' or more broad carpels of the frui t wrinkled or re ticulated and wi th
a s tou t incurved beak .

C . d igitata . Wi ld in prairies of Arkansas and Texas ; 1° high ; leaves
mostly from the roo t, 5 —7-parted in to long linear some times
ions ; peduncles long and slender ; involucre none ; corol la ly—‘z' broad, the
pe tals fr inge-toothed at the end frui t nearly as in the las t.

at at Root slender or tapering : herbage smooth. 6) 63

C . ped ata. Wild in E . Texas ; not rare cul t . ; s tem erec t , 1° —5° high,
leafy leaves rounded , 3 7-lobed or parted and the wedge-shaped divisions cleft
or cut ; peduncles slender, longer than the leaves ; involucre none ; corolla about
15’ broad , the pe tals minutely eroded at the end ; carpels of the frui t smoo th
and even on the back, and wi th a s tout conspicuous beak .

7 . N APE A ,
GLADE—MALLOW . (From Greek name forglade or nymph

of the groves . ) Only one species,
N . d ioica . In valleys, chiefl in limes tone districts of Penn . , V irginia,

and W. A rather coarse
, roughis herb ; s tem 4° —7° high ; leaves 9 - 1 1

parted and their lobes cut and too thed , the lowes t often 1° in diame ter flowers
small , in panicled corymbs, in summer .

8 . ANODA . (Origin of the name obscure . ) Low herbs from M ex ico,
Texas

, &c.
, sparingly cul t . for ornament . Stems , &c. hirsu te : peduncles

long and slender
,
1-flowered . F rui t in the form of a many

-rayed s tar, sup
ported by the spreading 5-rayed calyx when ripe the rim of each carpel falls
away wi th the seed i t embraces, the s ides or par ti tions disappearing . (D

A . h astata has mostly halberd-shaped leaves, and blue or v iolet corolla
only 1 ' 15' in diameter ; lobes of the calyx ovate, scarcely po inted .
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A . cristata has mostly triangular or obscurely halberd-shaped and too thed
leaves, and purple or rose-colored corolla 2’ in diameter ; lobes of the calyxtri angular, taper-po in ted .

9 . SID A . (Anc ient name , of obscure meaning . ) Mos tly rather small-flow
ered or weedy herbs, wi th 5 12 styles and carpels fl . summer and autumn .

at P eduncles axilla ry, lfl owered corolla yellow.

S . Spinosa . So named from the l i ttle pointed projection or tubercle at the
base of the pe tiole, butwhich can hardly be cal led a spine s temsmuch branched

,

10'—20' high ; leaves lance-ovate , serrate , minu te ly soft-downy ; peduncles very
short ; flower very smal l ; ovate, of 5 carpels, each spl i tting at top into 2
po ints . A common weed of New York . (0
S . rhomb ifolia . B ut the leaves are hardly rhombic , usually lance-oblon

short-pe tio led , serrate , pale and whitish downy beneath ; s tems 1° —3 ° high,
much branched ; eduncles rather long ; flower small ; frui t of 10 or 12 one

po inted c els . weed only S . ( 1)
S . E ll i ttii . Nearly smooth

, 1
° —4° high ; leaves l inear or lanceolate ,

se rrate , short petioled ; flower 1 ’ broad , on a shor t peduncle ; frui t of 10 12
nearly blunt carpels . Wood lands S . 21

ale P eduncles bea ring a corymbof several white flowersfrom the upper axils .

S . N a $3 3 . Smoo th ; s tem s imple, 4° -7° high ; leaves rounded , 5-c left, the
lobes too t 10d and taper-pointed coro l la about 1 ’ broad ; styles and cells of the
pod 10 . Wild in S . Penn. and Virg . Cul t . in old gardens .

10 . AB UTILON ,
IND IAN MALLOW . (Or igin of name obscure . )

Resembles S
f
ida, but cells more than one-seeded flowers usually larger .

A . Av icénnw,
VELVET-L EAF . Cult . so il and o ld gardens, 3° 5° high ;

leaves roundish hear t-shaped , taper-po in ted , soft-velve ty ; peduncles shor ter than
pe tio le, l - 3-flowered ; corol la orange-yellow ; frui t of 12—15 uni ted hai ry
carpels w i th spreading beaks . Fl . autumn. Q)
A . striatum,

STR I PED AB UT I LON . Cul t . in greenhouses, &c. from B ra
zil ; a tall shrub, very smooth

,
wi th rounded hear t-shaped 3-lobed leaves , the

lobes very taper-po inted , and pretty large sol i tary flowers hanging on a verv

long and slender peduncle ; corol la not spreading open,
orange-colored , wit

deeper or brownish veining or stripes.

11 . M OD IOLA . (The shape of the depressed frui t l ikened to the Roman
measure modio/us . ) Procumbent or spreading, small-flowered, weedy plants .

M . multifi da. V irginia and S .
,
in low grounds ; leaves 3—7-cleft and

cut, or the earl ier ones rounded and undiv ided ; flowers red, {Hbroad frui t
hairy at the top. 21

12 . M ALVAVISCUS . (Name composed of Malva
,
Mal low,

and vz
'

scus
,

bird l ime
,
from the glutinous pulp of the berry-l ike frui t . ) Shrubby plants,

w i th 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 toge ther as i t were by a li ttle side-lobe near the

base of the inner edge .

M . arbore u s , the common West India spec ies, cult . in some hot-houses
,

has heart-shaped leaves longer than broad , and yel lowish frui t .
M . D r ummond i i , of Texas, if housed in winter flowers all summer in

Open ground , is soft-downy, wi th more rounded and somewhat 3-lobed leaves,
and scarle t frui t.

13 . KOSTELETZ SKYA . (Named for aB ohemian bo tanist, Kosteletzsky. )
L ike Hibiscus, only the cells of ovary and frui t l -seeded . Fl. summer.
K . Virgin i ca, V IRG IN IAN K . In and near sal t marshes, from New York

and New Jersey S . roughish-hai ry, 2°—5° high ; leaves heart-shaped or mostly
3-lobed

,
often halberd-shaped flowers somewhat racemed or panicled , rose

purple, l ’ 2’ broad .
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14 . HI B I
’

SCU s ,
ROSE-MALLOW. (Ancient name, of obscure origin . )

Flowers showy, usual ly large, in summer and autumn .

ale Tall shrubs or even trees , exotics .

H. Syriacus , TREE H. or SHRUBBY ALTHJEA, ofgardens and grounds,
common

,
native of the Levant : nearly smoo th, wi th wedge-ovate and 3-lobed

leaves, and short-peduncled flowers in their ax ils, in autumn , about 3 ’ broad
,

pur le, rose-color, whi te, &c.
, often double .

Ros inénsis . CH I NA H. or ROSE OF CH I NA . Cult . in conserva
tories, fromEas t Indies (where the splendid corollas, which s tain black, are used
to black shoes ) very smooth, wi th bright green ovate and po inted somewhat
too thed leaves

,
and very showy flowers on slender peduncles, 4’ or 5’ broad,

scarlet-red ( rare ly rose-purple or even white ), often double .

as at Herbs
,
withpersistent and regular 5-lobed calyx, and a short pod.

4 Wild species , but sometimes cultivated, tall and large. 21
H. coc cine u s , GREAT RE D H. or ROSE-MALLOW . M arshes from Caro

lina S . ; very smooth
,
4° high, wi th leaves 5-parted or deeply cleft into

long lanceolate and tape r-pointed divisions, and bright-red corolla 6’- 1 1'broad
,

the etals narrowed below.

If. mil itaris , HALBERD-LEAVED R . Low grounds from Pennsylvania
and Il l inois S . ; smooth

, 3
° —4° high , w i th ovate or heart-shaped too thed or

3-lobed leaves , some of them halberd-shaped , and slender-peduncled flowers ,
wi th inflated calyx , and flesh-co lored corol la 4' 5' broad .

H. M osch e il tos , SWAMP R . Common in brackish marshes and up the
larger r ivers ; 3° —7° high , soft-downy ; the ovate po inted and often 3-lobed
leaves hoary beneath , general ly

smoo th above pedunc les slender ; corolla 4' 6'

broad , pale rose or white , wit or wi thout a darker centre ; pod smoo th .

H. grand ifi brus , LARGE-F L . R . Swamps , from I l l inois and Carol ina S .

like the las t
,
but leaves soft-downy bo th s ides, and pod velve ty-hairy.

H. ac u leatu s , PR I CK LY or ROUGH R. Swamps only S . ; rough wi th
stiff bris tles and bri s tly po ints, 2° 6° high leaves 3 5-c left and the d iv isions
mostly toothed ; flowers short~peduncled ; leaves of the involucre often forked ;
corolla yellow wi th a purple centre, 4 ' broad pod bristly.

4 Exotic low species , in gardens or cultivated grounds . (D

H. Tr ionum,
B LADDER KETM IA or FLOWE R—OF-AN-HOU B . Rather

hairy, 1° - 2° high , wi th the leaves toothed, or the upper 3-parted into lanceolate
lobes, themidd le lobe much longest ; calyx inflated and bladdery ; corol la about
2
' broad, sulphur-yel low wi th a blackish eye, Open only in midday sunshine .

i f it at Herbs
,
with calyx splitting down one side

,
and generallyfalling of at once,

and with long or narrowpyramidal or angled pod : natives ofE ast Indies .

H. es cul entus , OKRA or GUMBO . Nearly smoo th
, wi th rounded heart

shaped 5-lobed toothed leaves, greenish-ye l low flowers on slender peduncle ( invo
lucre fal l ing ear ly) , and narrow pods 3’ or 4’ long,

which are verymucilaginous ,
and when green cooked and eaten

,
or used to thicken soups : cul t . S . G)

H. M an ihot. Smoo thish , w i th leaves 5 7-parted into long narrow d iv is
ions ; the large and showy coro l la pale yel low wi th a dark eye ; the leaves of
the involucre hairy and soon fal l ing Off introduced or cul t . S . W. 21

15 . GOSSYP IUM , COTTON . (Name given by Pl iny, from the Arabic . )
Plants now diffused over warm countries, most valuable for the woo l on the
seeds the species much mix ed up.

G . h erb ac e um,
COMMON COTTON . Cul t . S . Leaves wi th 5 short and

roundish lobes tals pale yel low or turning rose—color, purple at base . 6)
G . B arb ed use , B ARBADOE S OR SEA-I S LAND C . Cul t . on the coas t S .

Incl ining to be shrubby at base ; branches black-dotted ; leaves wi th 5 longer
lance~ovate and taper-pointed lobes ; leaves of the involucre wi th very long and
slender teeth pe tal s ellowish or whi tish wi th purple base .

G . arbore um ,
RE E C . Cult . S .

, only for curiosit has 5—7 nearly
lanceolate and taper-p

ointed lobes to the leaves, leaves 0 involucre slightly
too thed

,
and a purpe corol la with a darker centre .
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each cell. The petals themselves are commonly more or less
uni ted at the ir base ; they are 5 or some times 6 or even more in
number in natural flowers, and in cultivated plants apt to be in

creased by doubling.

a Erotics, f rom China , Japan, gm : some of the inner stamens entirely separate
commonly there is a gradationf rom. bracts to sepals andpetals.

1 . CAMELLIA. Numerous separate inner stamens w i thin the ring or cupformed
by the uni ted bases Of the very numerous outer stamens . Style 3 5-c left.
Seeds large, usual ly s ingle 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 other
wise nearly l ike Camell ia : flowers less showy ; brac ts under the calyx incon
spicuous.

a it N atives of Southeastern States : stamens all united at the base.

3 . GORDONIA. Stamens in 5 c lusters , one attached to the base of each petal .
S tyle columnar : stigma 5-rayed . Seeds several , more or less winged. Leaves
coriaceous or thick ish .

4. STUARTIA. S tamens uniformly united by a short ring at the base of the fila

ments . Seeds 2 in each cell
,
Wingless . Leaves thin and deciduous.

1 . CAM ELL IA . (Named for G . Camellus orKaine]
,
amiss ionary to China

in the 17 th cen tury . )
C . Japén ica , JAPAN CAMEL L IA , wi th oval or oblong po inted and shining

leaves, and terminal or nearly terminal flowers , simple or double, red ,
whi te , or

variegated , of verymany varieties , is the wel l-known and only common species
fl . through the winter, hardy only S .

2 . THEA ,
TEA-PLANT . (The Chinese name . ) Genus too slightly dif

ferent from Camel l ia. Shrubs , natives of China and Japan, spar ingly cul t.
for ornament.
T . V ir id is , GREEN or COMMON T . Leaves oblong or broadly lanceolate ,

much longer than wide the whi te flowers ( 1’ or more broad ) nodding on short
s talks in their ax ils .

T. B ohéa ,
B OHEA T . Leaves smaller and broader in proportion proba

bly a mere varie ty of the other .

3 . GORDON IA . (Named for Dr. Gordon and ano ther Scotchman of the
same name . )
G . L asifinthus , LOBLOLLY B AY . A handsome shrub or small tree , in

swamps near the coast from Virginia S .
, w i th evergreen and smooth lance~

oblong leaves tapering to the base and minutely serrate
, and showy whi te flow

ers 2’- 3
'
across, in spring a nd summer, on a slender peduncle ; the s tamens

short, on a 5-lobed cup.

G . pubes c ens , also cal led FRANKLIN IA ,
after Dr. Franklin. Grows only

in Georgia and Flor ida ; a tal l , ornamental shrub or smal l tree , wi th thinner
and deciduous leaves whi tish downy beneath, as are the sepals and (white )
tals

,
and longer style and fi laments, the lat ter in 5 dis tinct parcels one on the

ass of each petal .

4 . STUARTIA . (Named for John S tuart, the Lord B ute at the time of the
American Revolution . ) Ornamental shrubs, wi th thin leaves and handsome
white flowers 2' or 3 ’

across
, in late spr ing or early summer

,
wi ld in shady

woods of Southern S tates .

S . Virg in i ca, grows in the low country from Virgin ia S . shrub 8 ° 12°

high , wi th finely serrate leaves soft-downy underneath, pure whi te pe tals , purple
stamens, one style, and a round ish pod.

S .

p
pntagyna, belongs to the mountains S . of V irginia, and in cul t. is

hardy has smoother leaves and rather larger very handsome flowers , their
pe tals jagged-edged and t inged w i th cream-color , the sepals often reddish out
side, 5 separate s tyles , and a 5—angled po inted pod .
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26 . LINACE ZE ,
FLAX FAM ILY.

A small family, represented here only by the main genus,

l . LTN U M ,
FLAX . (The class ical Greek and Latin name . ) Flowers ( see

Lessons , p. 8 9 , fig . 174
,
175

,
and p. 93

, fig . 19 1 ) usually Opening for only
one day, and in sunshine, regular and symmetrical ; the persis tent sepals,
deciduous pe tals, slightlymonadelphous s tamens , and mostly the s tyles 5 , but
the lat ter are some times fewer, occas ional ly partly uni ted : ovary and pod

wi th as many 2-se
‘

eded ce lls as there are styles, or mostly tw ice as many and

one-seeded , each cel l be ing divided more or less by a false par ti tion . Seeds
wi th a mucilaginous coat and a large s traight o ily embryo . Leaves s imple,
nearly sessile, and entire . Fl . all summer .

aleWild Species , annuals or scarcelyperennials , with small yellowflowers.

L . Virgin ian um,
the commones t WILD FLAX

,
in dry woods, 2° high,

wi th spreading or recurv ing tere te branches at the summi t of the s tem ; the

leaves oblong or lanceolate , only the lower spatulate and opposi te ; flowers
scattered s tyles separate pod l i ttle larger than a pin

’

s head .

L . str iatum ,
al so common , mos tly in boggy grounds, l ike the fi rst ; but

has the branches shor ter , scat tered along the s tem
,
and sharply 4-angled wi th

intermediate grooves (whence the name ) mos t of the stem-leaves Opposi te and
oblong ; flowers more crowded .

L . sul catum ,
much less common

, in dry so il
,
also has grooved (upright )

branches , but the leaves are linear and scat tered ; flowers and pods twice as

large ; sepals sharp-po inted , 3-nerved and wi th rough glandular margins s tyles
uni ted half-way up.

as i t Cultivated
,
hardy, herbaceous , with 5 styles and largish handsomeflowers.

L . u sitatissimum,
COMMON FLA-X . Cult . from OldWorld , and incl ined

to run w ild in fields wi th narrow lanceolate leaves , corymbose rich blue flow

ers , and po in ted se al s . G)
L . perénne ,

EREN N IAL FLAx . Cult . from E u. in some varieties, for
ornament, w ild beyond the M ississippi less tal l than the forego ing, narrower
leaved ; sepals blunt ; petals sky

-blue
,
sometimes pale, at leas t towards the

base

L : grand iflOrum,
LARGE-FL . RED FLAX . Cult as an annual , from

North Africa 1° high , w i th linear or lanceolate leaves, and showy crimson-red
flowers . Q) l l

a! at as Cultivated in conservatories , shrubby, with 3 styles and largeflowers .
L . trigynum ,

of India, has rather large elliptical leaves, and a succession
Of large and showy bright-yellow flowers .

27 . GERANIACEZE,
GERANIUM FAM ILY.

As now rece ived a large and mult ifarious order, not to be char
acterized as a whole in any short and easy way, including as i t does
Geraniums , Nas tu rtiums.Wood-Sorrels, B alsams, & c.

, which have
to be separately described.

1 . Flowm'

s regular and symmetrical : sepals persistent. Herbs.
1. OXALIS . Sepals and pe tals 5 , the former imbricated, the latter convolute in

the bud. Stamens 10
,
monade lphous at base

,
the al ternate ones shorter.

Styles 5 . separa te on a 5—cel led ovary, which become s a membranaceous
sev eral-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 pe tals 5 , the former valvate , the latter convolute
in the bud . Glands on the receptacle 5 . S tamens 10, separate at the base.

Style 1 , five-lobed at the apex , ris ing from the centre of a deep] five-lobed
ovary , which in frui t becomes 5 separate thickish and wr

'

ed akenes.

Leaves pinna te the leafle ts cut or cleft.
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3 . FLCERKEA. Sepals , smal l tals
,
stigmas , and lobes of the ovary 3 ; and

stamens 6 otherwise l ike imnanthes .

4. GERANIUM. Sepals and petals 5 , the former imbr icated , the latter commonly
convolute in the bud. Glands on the receptacle 5 , al te rnate with the peta ls .
Stamens 10, monadelphous at the base , the alternate fi laments shorter, but
usual ly bearing anthers . Style 5-cle ft . Ovary 5-ce lled , 5-lobed , the lobes
se arating when ripe into 5 two-ovuled but one-seeded carpe ls or l ittle pods ,
which remain hanging by the ir long naked recurv ing styles as these Spllt off,
from below upwards , from a long central beak or ax is . ( Lessons , p. 125,

fig. 277 , Leaves w ith stipules Herbage scented .

6 ERODIUM. S tamens w ith anthers only 5 . S tyles when they spl i t off from
the beak bearded ins ide , often twist ing spirally otherwise as Geranium.

t 2 . Flowers somewhat irregular , Geranium-like. Shmbby orfleshy
-stemmed.

6.
PELARGONIUM . Sepals and petals 5 the base of one sepal ex tends down
ward on one s ide the ped ice l forming a narrow tube or adherent spur, and
the two pe tals on that s ide of the flower differ from the res t more or less In
size or shape . Stamens with anthers fewer than 10,

.

commonly 7 . Pistd
, &c.

as in Geranium. Herbage scented. LeavesWl lh stipules .
8 . F loaters very irregular, spurred, also unsymmetrical. Tender herbs.

7 . TROPE OLUM. Sepals 5 , united at the base , and in the upper side of the
flower extended into a long descending spur. Pe tals 5 , or sometimes fewer,
usually with claws : the two upper more or less d ifferent from the

.

others
find inserted at the mouth of the spur. S tamens 8 , unequal or d lSS lmllar ;
filaments usual ly turned downwards and curv ing. Ovary of 3 lobes sur

rounding the base of a s ingle sty le , in frui t becoming 3 tt k and
_

fleshy
c losed separate carpels , each conta in ing a single large seed . Herbs , cl imbing
by the ir long leafs talks ; the watery j uice Wi th the pungent odor and

.

taste
of Cress . Leaves al ternate : stipules none or minute . Pedunc les axi llary,
one-flowered.

8 . IMPATIENS . Sepals and pe tals similarly colored , the parts belonging to each
not readily distinguished . There are 3 smal l outer pieces , plainly sepals , on
one side of the flower then, on the other s ide , a large han ing sac contrac ted
at the bottom into a spur or l ittle tail ; wi thin are two smal unequally 2-lobed
petals, one each side of the sac. Stamens 5

,
short

,
conniv ing or l ightly

cohering around and covering the 5-e e lled ovary, which in frui t becomes a
several-seeded pod : this bursts elastical ly , flying in pieces at the touch

,

scattering the seeds
,
separating into 5 twisting valves and a thickish ax is .

S tyle none . Seeds rather large . Erec t
,
branch ing, succulent-stemmed herbs,

with simple leaves and no stipules .

1 . OXAL IS ,
WOOD—SORREL . (Name from Greek words mean ing sour

salt
,
from the oxalates or sal t-of-sorrel contained in the juice . )

at: Native species,flowering through the summer leaflets broadly obcordate.

O . strieta, YE LLOW W . E x tremely common in waste or cultivated so il
and open woodlands stems 3’ 12'high , leafy slender pedunc les bearing an

umbel of 2 - 6 small yel low flowers, fol lowed by slender pods . ( 1)
0 . A c etosel la ,

TRUE W . Common in mossy woods N . ; the leafstalks
and l-flowered scapes 2'—4' high from a creeping scaly-toothed rootstock ;
flower rather large , whi te wi th del icate reddish veins . 2!
O . V iolac ea, VIOLET W . Common S .

, rarer N .
,
in rocky or sandy soil ;

leafstalks and slender scape from a scaly bulb, the flowers several in an umbel ,
midd le-sized , v iole t . 21

at it: Cultivated in conservatories , from Cape of GoodHope .

0 . B éWie i , a s temless species, w i th a smal l bulb on a spindle-shaped roo t ;
leafs talks and few-flowered scapes 6' 10’ high ; broad obcordate leafle ts almos t
2’ long ; petals deep rose-color , 1’ long .

0 . spe c iosa is more hairy ; leafle ts obovate and scarcely no tched , com
mouly crimson underneath , only 1’ long ; scapes shor t

,
l -flowered ; pe ta ls

long, pink-red w i th a yel lowish base .

0 . flava ,
from a strong bulb sends up to the surface a short scaly stem,

bearing thick flattish leafstalks and short l -flowered scapes ; the leafle ts 6 10

and linear ; pe tals near ly 1’ long, yellow, often edged w i th reddish .
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1 . Leaves peltate and fleshy, the 5 lobes entire stems trailing.

P . peltatum ,
IV Y-LEAVED P . General ly smoo th , the leaf fixed towards

the middle, w i th or w i thout a darkish zone flowers pink or varying to whi te.

2 . Leaves round and crena te
,
very obscurely man l obed and with a deep narrow

sinus petals all of one color ( scarlet, pin/C
y
,
or varying to white ) , the two

z

ip/ie
r a little na rrower than the others stems erect

,
shrubby and succub et .

two species grea tly mixed .

P . zonale , HORSE-SHOE P . So cal led from the dark horse-shoe mark or
zone

,
which however is not always presen t ; smoo thish pe tals narrowish;

P . inquinans , STA I N ING or SCARLET P . In the unmixed s tate is soft
downy and clammy, the leaves wi thout the zone pe tals broadly obovate, origi
nal ly intense scarlet .

3 . Leaves rounded, moderately if at all lobed : branches scarcely succulent pet

als never scarlet, the two upper more or less la rger than the three lower .
Leaves sweet-scented, velvety or sofl-downy : flowers small : stems or branches

herbaceous or half herbaceous , spreading or straggling.

P . capitatum ,
ROSE-SCENTED P . Softly hairy, wi th the rose-scented

leaves moderately lobed , the lobes shor t and broad ; peduncle bearing many
sessile flowers in a head ; pe tals rose-purple, barely f long.

P .

-tomentos um,
PE PPERM INT P . D ensely soft-hairy ; branches long

and thickish ; leaves rather large, round-heart-shaped and wi th 5 7 Open lobes,
velve ty-hairy bo th sides flowers on long pedicels in pan icled umbels, insignifi
cant ; pe tals white, the 3 lower a l i ttle longer than the cal x .

P . odorat issimum,
NUTM IiG-SCENTED P . B ranches slender and strag

gl ing, from a very shor t scaly s tem or base ; leaves rounded and crenate , soft
velve ty, small ; flowers on short pedice ls, very small ; petals whi te, scarcely
exceeding the calyx .

it at Leaves not sweet-scented : flowers large, pink, purple, white, &c.
,
the two

u

pp
er petals longer and broader than the three lower and streaked or spotted :

s rubby and erect . (All muchmired . )
P . cucullatum,

COWL ED P . Soft-hairy, the rounded k idney-shaped leaves
cu ped, soft-downy.

P. cordatum ,
HEART-LEAVED P. L ike the las t or less hairy, wi th flat

ovate-heart-shaped leaves .

P . angulbsum,
MAPLE-L EAVED P . Harsher-hairy ; the leaves rigid , ia

clined to be lobed , trunca te or even wedge
-shaped at the base ( scarce ly ever

heart-shaped ) , sharply too thed .

4 . Leaves decidedly lobed or cut
, in some species compound or decompound,

at Smooth andpale or glaucous , rounded, palmately 5 7r hyt.

P . grand iflcrum ,
GREAT—FLOWERED P . Sh rubby peduncles bearing

about 3 large flowers
,
w i th white petals 15’ long, the two upper larger and ele

gantly veined or var iegated w i th pink or rose-color .

at at S ilky
-hoary, pinnately veined and somewhat pinnatifid .

P . tricolor , THREE-COLORED P . Low, rather shrubby the long-petioled
smal l leaves lance-oblong ; peduncles bearing 2 or 3 showy flowers ; the three
lower peta ls whi te , the two upper crimson,

wi th a dark spo t at their base, and
rather smal ler

, 5
’ long : not common .

at at at Soft-hoa ry or velvety, palmately 3-parted, small : no obvious stipules .

P . ex st ipu latum,
PENNY-ROYAL P . Low, rather shrubby ; leaves wi th

the swee t scent of Penny-Royal or B ergamot , 5’ w ide, the lobes wedge-shaped
and cut-too thed flowers smal l and ins ignificant, white.

as at Hairy, roughish, or downy : leaves more or les s inna tifld or pinnately
compound or the ma in lobes or divisions pinnati d, balsamic or strong
scented stipules present.

P . OAK-LEAVED P . Shrubby, h and glandular ;
leaves eeply sinuate-pinnatifid, wi th wavy-too thed blunt obes ( the lowes t
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ones largest, making a ni angnlar
-heart-shaped outl ine ) , often dark-colored

along the middle, unpleasantly scen ted ; pe tals purple or pink , the two upper
( 1

' long) much longes t .
P . gravéolens , HEAVY-SCENTED P . Shrubby and hairy like the last ;

leaves palmately 5 7-lobed or par ted and the oblong lobes sinuate-pinnatifid
pe tals shorter .
P . Rédul a, ROUGH P . Sh rubby, rough and hairy above wi th shor t bris
tles ; the balsamic or mint-scented leaves palmately parted and the div isions
pinnately parted or again cut into narrow linear lobes

,
w i th revolute margins

peduncles short , bearing few small flowers petals rose-color s triped or veined
wi th pink or urple .

P . ffilgi um,
B R I LL IANT P . Sh rubby and succulen t-s temmed , downy ;

leaves mostly 3-parted , w i th the lateral div isions wedge-shaped and 3-lobed , the
middle one oblong and cut-pinnatifld ; calyx broad in the throat ; pe tal s
obovate, scarlet , often with dark l ines, ' long .

P . triste , SAD or N I GHT-SCENTED S tem succulent and very short
from a tuberous roo ts tock , or none ; leaves pinnately decompound , hairy pet
als dul l brownish-yel low wi th darker spo ts, swee t-scen ted at nigh t .

7 . TROPE OLU M ,
NASTURT I UM or IND IAN CRE SS . (Name

from a Greek word for a trophy, the fol iage of the common sort likened to a
group of shields . ) Cul t . from South America

,
chiefl Per u

,
for ornament,

and the pickled frui ts used as a substi tute for capers, hav ing a s imilar flavor
and pungency : fl . al l summer

,
showy.

T. mains , COMMON N . C l imbing high , also low and scarcely cl imbing
leaves roundish and about 6-angled, pel tate towards the middle ; petals much
longer than calyx ,

varying from orange to scarle t and crimson
, poin tless, entire

or a l i ttle jagged at the end, and the 3 lower and longer-clawed ones fringed at

the base al so a full double variety. (D
T. minus , SMALLER N . Smal ler ; petals paler yellow and w i th a po in ted

tip. Now less common than the preceding, but mixed w i th i t . (D
T. tub e ros um,

TU B EROU s N . L ess common leaves w i th 5 rather
deep lobes ; pe tals en tire, orange , scarcely longer than the heavy-spurred orange
red calyx tubers edible . 21
T. peregrinum ,

CANARY-BIRD FLOWER . C l imbing high ; leaves deeply
5 - 7-lobed and cut spur hooked or curved ; pe tals l ight yellow,

the 2 upper
lobed

,
the 3 lower smal l and fringed . (1)

8 . IM PATIEN S ,
TOUCH—ME—NOT, JEWEL -WEED ,

BAL SAM .

Name from the sudden burs ting of the pod when touched . ) Ours are all

tender and succulent-s temmed annual s fl . all summer .

I . pél lida, PALE T . Wet ground and moist shady places, commonest N ,

l ° —4° high , branched ; leaves al ternate , oval ; flowers panicled, pale yel lowdo tted w ith brownish-red ( rarely spo tless ) , the sac broader than long and tipped
wi th a short incurved spur .
I . ful va, SPOTTED T . Commoner S . has smal ler orange colored flowers

spo t ted wi th reddish—brown, sac longer than broad and tapering into an inflexed
spur 3 ts and spur rarely wan ting) .
I . alsamina, GARDEN B AL SAM ,

from India. Low,
wi th crowded lan

ce olate leaves, the lower Opposi te, a cluster of large and showy short-spurred
flowers in their ax ils, on short stalks , of very Various shades ( from whi te to red
(1 purple ) the finer sor ts ful l double .

28 . RUTACEE ,
RUE FAMILY .

Known by the transparent dots or glands ( resembling punctu res)
in the simple or compound leaves, conta ining a pungent or acrid
bi tte r-aromat ic volatile oil ; and stamens only as many or tw ice as

many (or in Orange and L emon more numerou s) , inserted on the

base of a recep tacle (or a glandular disk su rrounding i t) which
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some t imes elevates more or less the single compound p ist il or the
2 5 mere or less separate carpels. Leaves e i the r opposite or alter
nate

,
in ours mostly alte rnate , w ithou t stipu les. Flowe rs only in

No. 2 irregular. M any spec ies are medic inal.

1 . Perennial stronge cented , ha rd ( exotic) herbs rsper est : stamens 8 orl
10 : ovary 4 - 5-lobel

l
l
,
4- 5-celled : see

‘

c

ll
l

gfifveral. f l

l . RUTA. Sepals and petals 4 or 5 , short, the la tter roundish and arching. Sta

mens twice as many as the pe tals . S tyle 1 . Pod globular and many-seeded.
Leaves decompound .

2 . DICTAMNUS . Sepals and pe ta ls 5 ; the latter long and lanceolate
,
on short

c laws
,
the lower one dec l ining, the others ascending. S tamens 10 ; the long

fi laments dec l ining and curved , partly glandular. S tyles 5, nearly separate .

Ovary a l ittle e levated , deeply 5-lobed , in fruit becoming 5 flattened rough
landular 2 -3-seeded pod s , each spl itting when r ipe into 2 valves , which
iv ide into an outer and an inner layer. Leaves pinnate .

2 . Shrubs or trees , hardy, with polygamous, dioecious , or sometimes perf ect, small
(greenish or whitish) flowers : stamens 4 or 5

,
as many as thepetals : seeds

single or inpairs .

an Indigenous : leavespinnate or of 3 leaflets , deciduous .

3 . Z ANTHOXYLUM. Flowers d ioec ious . Pistils 2 5 ; the ir styles s l ightly co

hering ; the o varies separate , r ipening into rather fleshy at length dry and

2-valved l i ttle pods . Seed black , smooth and shining. Pr ick ly trees or
shrubs : leaves pinnate .

4. PTELEA. Flowers polygamous . Pistil a 2-ce l led ovary tipped with a short

style , forming a Z -ce lled Z -seeded and rounded Wing-fruit or samara, in shape
l ike that of the Elm. Not pr ickly : leaflets 3 .

s e Exotic leaves simple and entire
,
evergreen.

5 . SKIMMIA. Flowers polygamous or perfect. Ovary 2 - 5-ce l led , wi th a single
ovule from the topof each cel l, in fruit becoming a red berry or drupe .

3. Shrubs or trees
,
exotic

,
not hardy, with sweetfi scentedfoliage andperfectflowers,

having numerous ( 20 60 ) stamens .

6 . CITRUS . Pe tals 4 8
,
usual ly 5 , thickish . Fi laments irregularly united more

or le ss . Ovary many
-ce lled

,
enc ircled at the bas e by a conspicuous d isk ( see

Lessons, p. 125
,
fig. in fruit becoming a thick-rinded many

-seeded large
berry . B ranche s usually spiny . Leaves evergreen, apparently s imple , but
wi th a j oint be tween the blade and the ( commonly winged or margined )
pe tiole , showing that the leaf is a compound one reduced to the end-leaflet.

1 . ROTA ,
RUE . (The ancient name. ) Nat ives of the Old World . 21

B . graveolens , COMMON RU E . Cult. in country gardens ; a bushy herb,
woody or almos t shrubby at the base

,
wi th bluish-green and strongly do tted

oblong or obovate small leafle ts , the te rminal one broader and notched at the

end
,
and corymbs of greenish-yel low flowers

, produced al l summer the ear l ies t
blossom has the parts in fives, the res t in fours . Plant very ac rid

,
sometimes

even bl is tering the skin .

D ICTAM NUS , FRAX INELLA . (Ancient Greek name . ) Native of
Southern Europe . 21
D . F rax inella . Cul t . for ornament ; herb wi th an almost woody base,

visc id-glandular, and wi th a strong aromatic scent ; the leaves l ikened to those
of Ash on a smal ler scale (whence the common name ) of 9 13 ovate and ser

rate leaflets the large flowers in a te rminal raceme
,
in summer

,
in one varie ty

pale purple wi th redder ve ins, ano ther white .

3 . Z AN THOXYLUM ,
PR ICKLY ASH. (Name composed of two

Greek words, meaning yellowwood . ) B ark
,
leaves

,
and l i ttle fleshypods very

pungent and aromatic .

Z . Ame ricanum,
NORTHERN P . or TOOTHACHE-TREE . Rocky woods

and banks N . a prickly shrub or smal l tree , wi th leaves downy when young,

of 9 1 1 ovate or oblong leafle ts the greenish flowers in axi llary clusters, in
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30 . MELIACE ZE ,
MELIA FAMILY.

Trees, chiefly w i th p innate ly compound dotless leaves, stamens
tw ice as many as the petals and uni ted u p to or beyond the anthers
into a tube, and a several-celled ovary w i th a single style almost
all trop ical, - represented in Florida and farther sou th by SWI ETE
NIA MAHOGAN I, the M AHOGANY-TREE , and by an ex o t ic shade
tree at the Sou th, viz.

l . M EL IA . (Old Greek name of the Ash, transferred to a w idely different
tree . ) Calyx 5 6 arted. Petal s 5 or 6 , l inear-spatulate . F i laments un ited
into a cylindrical tu wi th a 10 12—cleft mouth

, enclos ing as many anthers .

Frui t a globose berry-l ike drupe, w i th a bony 5-celled s tone, and a single seed
in each cel l . F lowers in large compound panicles .

M . Azedarach ,
PR I DE-OF-IND IA or CH I NA-TREE . A favori te shade

tree at the S .
,
300 - 40O high , w i th twice pinnate smooth leaves, ovate and

po inted too thed leaflets, of a deepgreen color, and numero us fragran t lilac-col
ored flowers, in spring, succeeded by the yel lowish fruits

3 1 . ANAOARD IAOEE ,
CASHEWFAM ILY .

Trees or shrubs, w i th resinous or ac id, some t imes poisonous, often
colored or milky j u ice ; alternate leaves w i thou t stipules ; small

flowers w i th sepals
,
pe tals, and s tamens 5 and a l -celled l -ovuled

ovary bearing 3 styles or st igmas, represented by the genus

l . RHIj 'S ,
SUMACH. (Ancient nam F lowers lygamous or dies

c ions
,
sometimes perfect, whitish or greenish , in términal

pgr ax illarypanicles .

S tamens inserted under the edge or be tween the lobes of a flattened disk in
the bo t tom of the calyx . Frui t a small dry or be rry-like d rupe , the so l i tary
seed on a curved stalk rising from the bo ttom of the cel l . (The astringent
leaves of some spec ies are used for dyeing and tanning, those of R . COR IA
R IA in S . Europe for morocco leather . The juice of some Japanese spec ies
yield their famous lacquer ; the fru i t of ano ther a sort Of wax . )

1 . CultivatedfromEurope , with simple entire leaves notpoisonous .

R . Cétinus , SMOKE-TREE or VENET IAN SUMACH Shr ub 5°—9° high,
smoo th, wi th obovate leaves on slender petioles , loose panicles of flowers in early
summer, fol lowed rarely by l i ttle half-heart-shaped frui ts : usually most of the
flowers are abortive, while their pedicels lengthen ,

branch , and bear long plumy
hai rs, making large and l ight, feathery or cloud-l ike bunches, e i ther green ish or
t inged wi th red

,
which are very ornamen tal . The same or one very like i t is

w ild in Alabama.

2 . Native species , with compound lea ves qf 3 3 1 leaflets .

it P oisonous to the touchfor most people, the j uice res inous fl owers in slender axil
larypanicles , in summer fruit smooth, white or dun-color .

R . Tox icod endron ,
PO I SON IVY or PO I SON OAK . Common in low

grounds, cl imbing by roo tle ts over rocks, &c.
,
or ascending trees ; leafle ts 3,

rhombic-ovate , Often s inuate or cut-lobed , rather downy beneath . A v i le pes t.
R . venenata ,

PO I SON S UMACH , P . E LDER , or P . D OGWOOD . In swampy
ground ; shrub 6° 18 ° high , smooth , wi th pinnate leaves of 7 - 13 obovate
entire leafle ts

,
and very slender panicles . M ore v irulen t than the forego ing.

it its Notpoisonous fruit red and beset with reddish ha irs
, very acid .

Leaves pinnate flowers whitish, in large and very compact terminal panicles ,
in early summer

,
succeeded by a compact mas s of crimsonfruit.

R . t hina, STAGHORN SUMACH . Shrub or tree, on hi llsides, &c. ,
10°

30° big wi th resinous-milky juice, brownish-yellow wood
, velve ty-hai ry
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branches and stalks
,
and large leaves of 1 1 - 3 I lance-oblong po inted and serrate

leafle ts . Worthy to be plan ted for ornament .
R . glab ra, SMOOTH S . Shrub 2° —12° high , in rocky places, like the

last, but smoo th, the leaflets whitened benea th . V ar. LAC I N IATA ,
in Penn ,

has the leaflets cut into narrow i rregular lobes plan ted for ornamen t .
R . copallina, D WARF S . Shrub l ° 5° high , in rocky or sandy ground ,

spreading by subterranean shoo ts wi th downy stalks or branches, pe tioles
w inged or broad ly margined between the 9 21 oblong or lance-ovate oblique
leafle ts , which are thickish and shining above juice res inous .

4 Leaves of 3 cut-lobed leafl ets : flowers light yellow,
in 3 ing before the leaves

appear, dicecious , in small scaly-bracted and cathin-lilce spilces .

R . aromati ca, FRAGRANT S . A s traggling bush in rocky places , from
Vermont W . S .

, with the small rhombic-ovate leafle ts pubescent when young,
aromatic-scented .

32 . V ITACE ZE ,
V INE FAM ILY.

Woody plants, climbing by tendrils, w i th watery and often acid
j u ice , alternate leaves, dec idu ous st ipules, and small greenish flow

ers in a cyme or thyrsu s ; w i th a minu tely 4 5-toothed or almost
obsole te calyx ; pe tals valvate in the bud and very dec iduous ; the
stamens as many as the pe tals and Opposi te them ; a 2-celled ovary
w i th a pai r of ovules r is ing from the base of each cell, becoming
a berry containing 1 4 bony seeds. Tendr ils and flower-clusters
opposi te the leaves.

1 . VlTIS . Calyx v ery short, a fleshy disk connecting i t with the base of the
ovary and bearing the pe tal s and stamens .

2 . AMPELOPSIS
'

Calyx minutely 5—toothed : no disk . Petals expand ing
before they fall . Leafle ts 5 .

1 .
V

‘

I TIS ,
GRAPE—VINE . (The classical Latin name . ) F1. in late spring.

l . TRUE GRAPE S . P etals and stamens 5 , the former lightly cohering at the

topand thrown of without expanding the base of the very short and trun
cate calyx/riled with the disk, which rises into 5 thick lobes or glands between
the stamens leaves simple, rounded and heart-shaped, usually 3 5-lobed .

at Flatb ers allperfect, somewhatfragrant exotic .

V
. v inife ra, E UROPEAN GRAP E . Cul t. from immemorial t ime , from the

East , furnishing the principal grapes of our greenhouses, &c. ; some varie ties
nearly hardy N . leaves green,

cottony only when very young.

at at Flowers more or less polygamous (some ants inclined to produce only stami
nateflowers ) , exhaling afragrance like t t of M ignonette native species .

4 B ark of stem early separating in loose strips panicles compound and loose .

V
. L ab rusca , NORTHERN Fox-GRAPE , the original of the CATAWBA,

ISABELLA ,
and furnishin mos t of the American table and wine grapes com

mon in moist grounds W . leaves and young Shoo ts very co t tony, even
the adul t leaves re ta ining the cottony woo l underneath , the lobes separated byroundish sinuses ; fr ui t large, w ith a tough musky pulp when Wi ld, dar
pu le or amber-color, in compac t clusters .

wstival is , SUMMER GRAPE . Common N . S . ; leaves green above,
and wi th loo se cobwebby down underneath , the lobes i th round ish Open

sinuses clusters slender fru i t smal ler and earl ier than in the foregomg, black
w ith a bloom, pleasant . Original of the CL I NTON GRAPE ,

&c.

V
. cordifblia ,

W I NTER or FROST GRAPE . Common on banks of s treams

leaves never co t tony, green both sides , thin , heart-shaped , l i ttle lobed , but coarse
ly and sharply too thed ; clus ters loose ; frui t smal l , blui sh or black Wi th-a
bloom,

very sour
,
ripe after frosts . V ar. R IPAR IA ,

the common form along
river-banks W. has broader and more out or lobed leaves .
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4 4 Bark of stem close and smooth, pale .

V . vulpina ,
M USCAD INE , B ULLACE , or Fox-GRAPE of the South . River

banks fromM aryland and Kentucky S . leaves rather smal l , round in outl ine,
seldom and sl ightly lobed , glossy and mos tly smoo th bo th sides, the margin cut

into coarse and broad tee th ; clusters smal l ; frui t large, 5' -Q' in diameter,
purple, thick-skinned , musky, or pleasant-flavored, r ipe in early autumn : the

original of the SCUPPERNONG GRAPE , &c.

2 . C I SSUS . P etals and stamens 4 or 5
,
the farmer opening regularly : dish:

thick and broad , 4 5-lobed flowers mostly perfect : berries not larger than
peas, not eatable .

aleWild species S . e?W.
,
smooth

,
usually with 5 stamens andpetals .

V. ind ivisa, a spec ies w i th simple leaves like those of a true Grape , heart~
sha ed or ovate, po inted , coarsely-too thed , but not lobed ; flower—c lusters small
an loose ; s tyle s lender .
V . b ipinnata. a bushy or low-climbing plant, w i th few tendrils , and de

compound leaves, the small leafle ts cut-too thed .

at at Exotic species , withmostly 4 stamens andpetals .
V. h eterophyna, from Japan,

a form w i th the leaves blo tched or varie
gated wi th whi te ( smal l , thin,

variously 3 5-lobed ) , and smal l blue berries , is
hardy in gardens cul t . for the variegated foliage .

V . d iscolor , from Java, cul t. in ho thouses, for its splendid fol iage ; leaves
lance-oblong wi th a hear t-shaped base, crimson underneath , velve ty-lus trous
and dark reen shaded w i th purple or viole t, or often mo t tled with whi te, on the

upper sur
l
f
T

ace
,
the shoo ts reddish .

2 . AM PE LOPSIS ,
V IRG IN IA-CREEPER. (Name fromGreek wo rds,

meaning like the Vine : indeed, i t is hardly distinct enough from the second
sec tion Of Vitis . )
A . q u inq uefol ia, the only genuine spec ies in al l low grounds, cl imbing

ex tens ively, some times by rootlets as wel l as by the tendrils , the latter special ly
fi t ted for ascending wal ls and trunks , to which they attach themselves fi rmly by
sucker-l ike disks at the tipof their branches (Lessons, p. 38 , figs . 62

, 63 ) leaf
le ts 5

,
digi ta te, lance-oblong, cutf toothed, changing to crimson in autumn

flowers cymose, in summer ; berries smal l , black or bluish.

33 . RHAMNACE ZE ,
B UCKTHORN FAM ILY.

Shrubs or trees, of bi t terish and astr ingent propert ies, w i th simple
chiefly alte rnate leaves and small flowers ; well marked by the sta

mens of the number of the valvate sepals (4 or 5 ) and alternate
wi th them, i . e . opposi te the pe tals, inserted on a disk which lines
the calyx-tube and often uni tes i t w i th the base of the ovary, this
having a s ingle erec t ovule in each of the ( 2 5 ) cells. B ranches
often thorny : s tipules minu te or none : flowers often apetalous or
polygamous. Pe tals commonly hooded or involu te around the sta

men before it. (Lessons, p . 126, fig. 28 2,

t Calyxf reef rom the ovary.

1 . BERCHEMIA. Twining cl imbers , wi th straight—ve ined leaves . Petals 5 , with
out claws , rather longer than the stamens . Disk thick , nearly fillin the bot

tom of the calyx . Ovary 2-cel led , becoming a 2-cel led smal l stone rui t
,
with

fi
n la and thin pulp.

2. R A INUS . Erec t shrubs or trees , with looselyw e ined leaves. Petals 4 or 5
,

wi th short claws . Stamens short . Ovary 2 4-cel led
,
becoming a black

berry-l ike frui t, containing 2 -4 cartilaginous seed-l ike nutle ts
,
which are

ooved on the back , as is the conta ined seed . Cotyledons fol iaceous .
3 . FRANGULA. Like Rhamnus, but w i th straight-ve ined leaves ; the nutlets

not grooved but convex on the back : cotyledons thick .
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Represented both as to native and cultivated plants by two

genera

1 . CELASTRUS . Flowers polygamous or dioec ious . Pe tals and s tamens 5 , on the
edge of a concave disk which l ines the bottom of the calyx . Filaments and
s t ls rather slender. Pod globular, berry-like, but dry. Leaves alternate .

2 . EU NYMUS . Flowers perfec t, flat; the calyx-lobes and pe tals ( 4 or 5 ) w idely
spreading. S tamens mos tly wi th short fi laments or almost se ss i le anthers,
borne on the surface of a flat disk which more or less conceals or covers
the ovary . Pod 3 5-lobed

, generally bright-colored. Leaves opposite
branchle ts 4-s ided .

1. CELASTRUS , STAFF—TREE . (Old Greek name, of obscure mean
ing and appl ication . )
C . scandens , CL I MB I NG B I TTER-SWEET orWAX-WORK . A tw ining

high-cl imbing shrub
,
smoo th

,
wi th thin ovate-Oblong and po inted finely serrate

leaves , racemes of greenish-white flowers ( in early summer ) terminating the

branches
,
the pe tals serrate or crenate-too thed , and orange-co lored berry-like

pods in autumn
,
which Open and display the seeds enclosed in their scarle t

pulpy aril w ild in low grounds, and planted for the showy frui t.

2 . E UCNYM U S , SP IND LE-TREE . (Old Greek name , means of good
repute. ) Shrubs not tw ining, wi th dul l-colored inconspicuous flowers , in small
cymes on ax illary peduncles, produced in early summer ; the pods in autumn
ornamental

,
especial ly when they Open and display the seeds enveloped in

their scarle t pulpy ari l .
«its Leaves deciduous

,
finely serrate : style short or nearly none .

4 North American species anthers sessile or nearly so.
E . atro

p
urpure us , B URN ING-BUSH or SP I NDL E-TREE . Tall shrub, wi ld

from New ork W . S . , and commonly planted ; wi th oval or oblong pe tio led
leaves

,
flowers wi th rounded dark dul l-purple pe tals (generally and smoo th

dee ly 4
-lobed red fruit

,
hanging on slender peduncles .

15. Ame r icanus , AMER I CAN STRAWBERRY-BUSH . Low shrub, wild
from New York W . S .

,
and sometimes cul t . w i th thickish ovate or lance

ovate almost sessile leaves, usual ly 5 greenish-purple rounded petals , and rough
warty somewhat 3-lobed frui t

,
crimson when r ipe . V ar. OB ovATU S

,
w i th

thinner and dull obovate or oblong leaves , has long and spreading or trailing
and roo ting branches .

4 4 Exotic anthers raised on evidentfilaments
E EuropSe us , E UROPEAN SP INDLE-TREE . Occas ional ly lanted

,
but

inferior to the foregoing ; a rather low shrub
,
wi th lance-ovate or Oblong short

pe tioled leaves , about 3-flowered peduncles , 4 greenish oblo
’

ng pe tals, and a

smoo th 4-lobed red frui t
,
the ari l orange-co lor .

as is Leaves evergreen, serrulate filaments and style rather slender .
JapOnicus , JAPAN S . Planted S . under the name of CH I NE SE B ox ,

there hardy, but is a greenhouse plant N . ; has obovate shining and bright
green leaves (also a form w i th white or yel lowi sh vaii egation ) , several-flowered
peduncles, 4 obovate whi tish pe tals, and smoo th globular pods .

35 . SAPINDACEZE,
SOAPB ERRY FAM ILY.

Trees, shrubs, or one or two he rbaceous climbe rs, mostly w i th
compound or lobed leaves, and unsymme trical flowers, the s tamens
some t imes twice as many as the pe tals or lobes of the calyx , but

commonly rather fewer, when of equal number alte rnate w i th the

pe tals ; these imbricated in the bud, inserted on a d isk in the bot tom
of the calyx and often coherent w i th i t : ovary 2 3-celled, some t imes
2 3-lobed, w i th 1 3 ( or in Staphylea seve ral) ovules in each cell
The common plants belong to the three follow ing suborders.
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I. B LADDER-NUT FAM ILY ; has perfec t and regular
flowers , stamens as many as the petals, several bony seeds wi th
a. s tra ight embryo in scanty albumen, and oppos i te compound leaves
both st ipulate and s tipe llate .

1 . STAPHYLEA. Erec t sepals , pe tals , and stamens 5 ; the latte r borne on the
margin Of a fleshy disk which l ine s the bottom of the calyx . S ty les 3 , slen
der, separate or l ightly cohering : ovary strongly 3-lobed, in fru i t becoming
a bladdery 3-lobed 3—ce lled and several-seeded large pod. Shrubs

,
wi th pin

as te ly compound leaves of 3 or 5 leaflets .

II . SOAPB ERRY FAM ILY PROPER ; has flowers often

polygamous or d ioecious, and mo re or less irregular or unsymmetri
cal, only 1 or 2 ovu les, ripening but a s ingle seed in each cell of
the ovary, the embryo co iled or curved

,
w i thou t albumen. No

s tipules.

5 Leaves alternate . Pod bladdery
-inflated, except in No. 4.

2 . CARDIOSPERMUM . Herbs
,
with twice ternate and cut-toothed leaves

,
cl imb

ing by hook-l ike tendrils in the flower-c lusters . Sepals 4, the inner pair
larger. Pe tals 4, each wi th an appendage on the inner face

,
that of the two

upper large and pe tal-l ike, of the two lower crest-l ike and with a defiexed
spur or process , ra ised on a c law. D isk irregular, enlar d into two glands ,
one before each lower petal . S tamens 8 , turned towar s the upper s ide of
the flower away from the glands , the filaments nex t to them shorter. Sty le s
or stigmas 3, short : ovary triangular, 3—cel led , with a single ovule rising from
the midd le of each ce ll . Frui t a large and thin bladdery 3-lobed pod : seeds
bony , globose , wi th a scale-l ike heart-shaped aril adherent to the base .

3. KG LREUTERIA. Small tree , w i th pinnate leaves . Sepals 5 . Petals 3 or 4
( the place of the others vacant ) , each wi th a small 2-

p
arted scale—like appen

dage attached to its claw. D isk enlarging into a obe before each pe tal.
Stamens 5 8 . decl ined : filaments hairy . Style single , slender : ovary trian
gular, 3-ce lled , with a pair of ovules in each ce ll . Pod bladdery, 3-lobed,
3-celled .

4. SAPINDUS . Trees, w i th abruptly pinnate leaves. Sepals and petals each 5 ,
or rarely 4 ; the latter commonly with a l ittle scale or appendage adhering to
the short claw. S tamens mostly 8

,
equal . S tyle single : ovary 3-lobed

,

3-cel led, wi th a s ingle ovule in each cel l . Frui t mostly a globular and fleshy
l-ce lled be rry ( the other cells abortive ) . fi lled with a large globular seed , i ts
coat crus taceous : coty ledons thick and fle shy .

e 4; Leaves opposite, of 5 9 digitate leaflets . Pod leathery. not inflated.

5. E SCULUS .
Trees or shrubs. Cal x 5-1obed or 5-toothed . Pe tals 4 or 5 ,

more or less unequal , on claws enc osed in the calyx ,
not appendaged . Sta

mens 7
,
rare ly 6 or 8 : fi laments slender, Often unequal . S tyle sin le

,
as

also the minute stigma : ovary 3-ce lled , wi th a pair of ovules .

in eac cel l .
Frui t 9. leathery pod ,

spl itting at maturi ty into 3 valves , r ipening 1 3 very
large , chestnut-l ike , hard-coated seeds : the kernel Ofthese cons is tsof the verythick cotyledons firmly j oined toge ther, and a small Incurved radicle.

III. MAPLE FAM ILY has flowers generally polygamous
or dioec iou s , and some times ape talous, a mostly 2-lobed and 2-celled
ovary, w ith a pair of ovules in each ce ll, ripening a s ingle seed
in each cell of the w inged fru i t. Embryo w i th long and thin coty
ledons, coiled or crumpled . (See L essons, p . 5 , fig. 1—3, &c.)
Leaves Opposi te : no stipules.

6. ACER. Trees , or a few only shrubs , with palmately-lobed or evenparted leaves .

Calyx mostly 5—cleft. Petals as many or none , and stamens 3 8 or rarely
more , borne on the edge of the disk . S tyle s or stigmas 2 , slender. Frant
3 pair of samaras or key-frui ts , united at the base or inner face and winged
from the back . Occas ional ly the ovary is 3-ce lled and the frui t 3~ winged .

7. NEGUNDO. Tree s , with pinnate leaves Of 3 - 7 leafle ts , and d iaecious very
small flowers , w i thout pe tals or disk ; the calyx minute : stamens 4 or 5
Frui t

, &c . of Acer.
S &F—l 5
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1. STAPHYLEA ,
B LAD DER-NUT. (Name from a Greek word for a

bunch of grapes, l i t tle appl icable . )
8 . tr ifolia,

AMER I CAN B . Shrub 8 ° —10° high, wi th green ish striped
branches, 3 ovate po inted serrate leaflets

,
deciduous s tipules, and hanging

raceme-l ike clusters of whi te flowers at the end of the branchle ts of the season,

in spr ing, fo llowed by the large bladdery pods . Low ground, common N . W .

S . pinnata, E UROPEAN B .
, occas ional ly planted , is very similar

,
but has

five leaflets.

2 . CARD IOSPERMUM ,
BAL LOON—V INE ,

HEART—SEED . (The
lat ter is a translation of the Greek name . )
C .

’

Hal icacab um,
the common spec ies, w ild in the s . w. S ta tes , is cul t.

in gardens , for the curious inflated pods ; i t is a del icate herb
,
cl imbing over

low plants or spreading on the ground , w i th smal l whi te flowers
, in summer .

3 . KCELREU TIBRIA . (Named for Kcelreuter
, a German botanis t . )

K . panicul ata ,
a small tree from China, plan ted in ornamental grounds

has pinnate leaves of numerous thin and coarsely toothed or cut leafle ts , and a

terminal ample branched panicle of small yel low flowers, in summer
,
fol lowed

by the bladdery pods .

4 . SAP INDUS ,
SOAPB ERRY . (Sapo Indus , i . e . Indian soap, the berries

used as a subs ti tute for soap. )

S . marginatus , wild S . W . a smal l tree
,
wi th 8—20 broad ly lanceolate

falcate leaflets on a W ingless but often margined common s talk ,
and smal l whi te

flowers in pan icles , in summer, the whitish berries as large as bul le ts .

5 . E SCU LU S ,
HORSE—CHESTNUT ,

B UCKE YE . (Anc ien t name
of an Oak or other mast hearing tree , appl ied to these trees on account of
the ir large chestnu t-l ike seeds . These, al though loaded w i th farinaceous
nouri shment

,
are usually rendered uneatable, and even po isonous, by a bi tter

narcotic princ iple . ) Flowers in a te rminal crowded pan icle, in late spring or
early summer .

1 . TRUE HORSE-CHE STNUTS : natives 0 Asia
,
with broad and spreading

petals on short claws , andfruitmore or ess beset withpricklypoints .

E . Hippocastanum,
COMMON H. Tall fine tree

,
w i th 7 leafle ts , and

large flowers Of 5 petals, whi te, and s Otted w i th some purple and yel lowish ;
s tamens 7 , decl ined of late there is a ouble-flowered variety.

E . rub icfinda, RED H. Less tall , flowering even as a shrub
,
wi th

brighter green leaves Of 5—7 leaflets, flowers w i th 4 rose-red pe tals not so

8 reading, and mostly 8 stamens less decl ined . Probably a hybrid be tween
l-lbrse—C hes tnut and some red B uckeye .

2 . Califbrnian, with 4 broad spreadingpetals on rather slender claws .

E . C aliférnica ,
CAL IFORN IAN H. Low tree , of 5 slender-stalked leaf

le ts
,
and a long very compac t raceme-l ike panicle Of smal l white or rosy-tinged

flowers s tamens 5 7 , slender frui t large, w i th some rough points .

3 . B UCKEYE S of Atlantic U . S with4 erect and sma llerpetals on slender claws .

E . parviflOra, SMALL B UCKEYE . W ild in the upper country S .
,
and

plan ted N . shrub 3° 9° high, wi th 5 7 leaflets soft downy underneath , slen
der raceme-l ike pan icle 1° long, and capi llary s tamens very much longer than
the narrow whi te petals ; flowering N . as late as midsummer ; frui t smoo th ;
seeds smal l

,
almos t eatable .

E . glab ra, FET I D or OH IO B UCKEYE . W . of the A lleghanies ; tall
tree

,
wi th 5 nearly smoo th leafle ts, a short aniela, stamens moderately longer

than the somewhat un iform pale yel low pe ta s
,
and frui t prickly roughened l ike

that ofHorse-Chestnut .
E . fiava, YEL LOW or SWEET B UCKEYE . W. & S . ; tree or shrub, wi th

5—7 smoo th or smoo thish leafle ts , a short dense pan icle , oblong calyx , and
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deeply 5-lobed leaves s i lvery-whi te and when young downy beneath , the narrow
lobes coarsely cut and too thed ; flowers greenish , in earl ies t spring, w i thout
pe tals ; frui t wool ly when young, but soon smooth

,
2’—3' long including the

great d iverging wings .

A . rub rum,
RED or SWAMP M . Rather smal l tree , in wet grounds ,

w i th soft whi te wood , reddish twigs, moderately 3 5-lobed leaves whi t ish be
neath, the midd le lobe longes t , all irregularly serrate ; flowers scarlet, crimson,

or sometimes yel lowish ( later than in the forego ing spec ies ) frui t smooth
, wi th

the sl ightly Spreading wings 1 ’ or less in length, Often reddish .

7 . N EGUNDO,
ASH—LEAVED MAPLE ,

B ox-ELDER . (Obscure
or unmeaning name. )
N . ac e roid es . A handsome, rather small tree, common from Penn. S .W.

,
wi th l ight green twigs, and drooping clusters Of smal l greenish flowers,

in spring, rather earl ier than the leaves
,
the fertile ones in drooping racemes ,

the oblong frui ts half the length of the very veiny w ing ; leaflets ovate, po inted ,
coarsely too thed , very veiny. A variety wi th whi te-variegated leaves is late ly
cul t . for ornament .

36 . POLYGALACEJE ,
POLYGALA FAMILY.

B i t ter
,
some of them medic inal plants, represented mainly, and

here wholly, by the genus

1 . POLYGALA ,
M ILKWORT . (Name from Greek words, meaningmuch

milk ; but the plants have no milky j uice at all ; they are thought to have
been so named from a notion that in pas turage they increased the milk of

cows . ) Flowers remarkably irregular , in outward appearance as if papiliona~

ceous l ike those of the nex t fami ly, but real ly of a qui te differen t s tructure .

Calyx pers is tent, of 5 sepals three of them smal l
,
v iz. two on the lower

,
and

one on the upper , s ide of the blossom; and one on each s ide cal led wings which
are larger, colored , and would be taken for petals . Wi thin these , on the

lower side, are three petals uni ted into one body, the middle one keel-shaped
and often bearing a crest or appendage . S tamens 8 or somet imes 6 ; their
filaments uni te dbelow into a spl i t sheath, separating above usual ly in two

equal sets , concealed in the hooded middle pe tal anthers l -cel led
,
Opening by

a hole at the top. S tyle curved and commonly enlarged above or various]
irregular . Ovary 2-celled , w i th a single ovule hanging from the top of each
cel l , becoming a smal l flattish 2-seeded pod . Seed w i th an appendage at the
attachment (caruncle ) embryo straight, w i th flat co tyledons in a l i t tle albu~

men . Leaves simple, entire , w i thout stipules . Our native spec ies are nu

merous
,
mostly wi th smal l or even minute flowers

,
and are rather diflicult to

study. The fol lowing are the commones t .
1 . Native species , low herbs, mostly smooth.

it 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 . S tem 1°—3° high , branching at top into a compound corymb
of spikes ; leaves l inear , acute , the uppermos t smal l ; no caruncle to the seed .

From North Carol ina S .

P . ramosa . S tem 6' 12’ high , more branched lowest leaves obovate or
spatulate, upper ones lanceolate a car uncle at base of seed . D elaware and S .

4 -A Short and thick spike or head single root-leaves clustered .

P . lfitea, YELLOW B ACHELOR
’
s-B UTTON of S . S tem 5' 12' high ; lower

leaves spatulate or obovate, upper lanceolate flowers bright orange .

P . nana . S tems 2’ 4' high , in a cluster from the spatulate or l inear roo t
leaves flowers l igh ter yel low.

gr 4k Flowerspuz
fle or rose-color, in a single dense s ike terminating the stemor

branc es : no subterraneanflowers . Fl. summer .
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P . incarnate . From Penn . W . S . s tem slender
,
6’ 12’ high leaves

minute and awl-shaped the three uni ted pe tals ex tended be low into a long and
slender tube , the crest of the middle one conspicuous .

P . sanguinea . Sandy damp ground s tem 4’
8 ' h igh , leafy to the top;

leaves oblong-l inear ; flowers bright rose-purple ( some times pale or even white ) ,
in a thick globular at length oblong head or spike , w i thout pedicels .

P . fastig iata . P inc-barrens from New Jersey S . ; slender , 4’—10’ high ,
wi th smal ler narrow-l inear leaves, and oblong dense spike of smal ler rose-purple
flowers , on pedicels as long as the pod bracts fal l ing ofl“.

P . N uttéllii . Sandy so il, from coast of M ass . S . ; lower than the fore
going ; flowers rather looser in more cyl indrical spikes , greeni sh-purple awl
shaped bracts remain ing on the axis after the flowers or frui ts have fal len .

4 Leaves all or all the lower ones in whorls offour .
P . cruciate . Low grounds stems 3' 10

'high, 4-angled , and w i th spread
ing branches ; leaves linear or s at ulate

,
mostly in fours ; spike thick and short

nearly sess ile , its ax is rough wit persis tent bracts where the flowers have fal len
wings of the flower broad-ovate or heart-shaped , bristly-pointed .

P . brev ifolia. Sandy bogs from Rhode Island S . ; differs from the las t
only in more slender s tems

,
narrower leaves, those on the branches al ternate

,

the spike stalkcxl , and w ings of the flower lance-ovate and nearly pointless .

its at ale Flowers (all summer ) greenish-white or scarcely tinged with purple, very
small

, in slender spikes , none subterra nean : leaves linea r
,
the lower in

whorls (f four or fi ve. (D

P . ve rt i c illata . Very common in dry s terile soil ; s tem 5
'

- 10' high,
much branched al l the leaves of the main stem whorled .

P . amb igua . In s imilar places and very like the las t
,
chiefly S . W.

,

more slender ; only the lowes t leaves whorled ; flowers more scattered and often
purplish-tinged , in long-peduncled spikes.

at ate as is 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 alterna te. 21

P . Sénega,
SENECA SNAKEROOT . A medic inal plant , commonerW.

,

-12’ high, w i th lanceolate or oblong, or even lance-ovate short leaves
, cylin

'

drieal s ike
,
round-obovate w ings , and smal l crest.

P . ba . Common only farW . S . W . more slender than the last
,
w i th

narrow-l inear leaves , more tapering long-peduncled spike , and oval wings.

ale as its as ale Flowers rose-purple in a raceme, or single, largish leaves alternate.

P . grand iflbra . D ry so il S . ; pubescen t, w ith branching s tems 1° high ,
lanceolate leaves , crestless flowers scat tered in a loose raceme ( in late summer ) ,
bright purple turning greenish .

P . polYgama . Sandy barrens , wi th tufted and very leafy stems 5'—8 ’
high, l inear—oblong or oblanceolate leaves, and many-flowered racemes of hand
some rose-purple flowers, their cres t conspicuous ; also on shor t underground
runners are some whi tish very ferti le flowers w i th no ev ident corolla. Fl . al l

summer .
P . paucifolia ,

FR INGED POLYGALA, sometimes cal led FLOWER I NGWIN
TERGRE EN . L ight soi l in woods , chiefly N . a del icate l i t tle plant , w i th stems
3’—4’ high , r ising from long and slender runners or subterranean shoo ts , on
which are concealed inconspicuous fertile flowers ; leaves few and crowded at
the summi t

,
ovate , pe tioled , some of them wi th a slender-peduncled showy

flower from the axi l
,
of del icate rose-red color ( rarely a white variety ) , almost an

inch long, wi th a conspicuous fringed crest and only 6 Stamens in spring . 21

2 . Shrubby species (j the conservatory, from the Cape of GoodHope ,

P . Oppositifblia , w i th opposi te sessile heart-shaped and mucronate leaves,
of a pale hue , and large and showy purple flowers , w i th a tufted cres t .
P . myrtifblia, has crowded al te rnate oblong or obovate leaves, on short

petioles, and showy purple flowers 1 ' long, w i th a tufted cres t.
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37 . LEGUM INOSJE ,
PULSE FAM ILY.

D ist ingu ished by the papilionaceous corolla (Lessons, p . 105 , fig.

217 , usually accompanied by 10 monadelphous or diadelphous
or rarely dis tinct stamens ( Lessons, p . 1 12, fig. 227, and . the

legume ( Lessons, p . 13 1
,
fig. 303 , These characters are com

bined in the proper P ulse Family. In the two other great div isions
the corolla becomes less pap ilionaceous or wholly regular. Alternate
leaves, chiefly compound, entire leaflets , and stipu les are almost uni
versal in this great order.

I. PULSE FAMILY PROPER . Flower (always on the plan
of 5 , and stamens not exceeding 10) tru ly papi lionaceous, i . e . the

standard ou tside of and in the bud enwrapp ing the o the r petals, or
only the standard present in Amorpha. ( For the terms used to

deno te the parts of this sort of corolla see Lessons, p . Sepals
uni ted more or less into a. tube or cup. L eaves never tw ice com
pound.

A. Stamens monadelphous or diadelphous.

1 . Herbs, shrubs, or one a small tree, never twining, trailing, nor tendril-bearing,
wit h leaves simple or of 3 or more digitate leaflets

,
monadelphous stamens , and

the alternate j ive anthers difl
'

ering in size and shapef rom the otherfive : pod
usually several-seeded.

l . LUPlNUS . Leaves of several leaflets
,
in one species simple : stipules adherent.to the base of the pe tiole . Flowers in a long thick raceme . Calyx deeply

2-lipped . Corolla of pecul iar shape , the s ides of the rounded standard be ing
rolled backwards

,
and the wings l ightly cohering over and enclos ing the nar

{l
ow and incurved scythe-shaped or s ickle-shaped keel . Pod flat. Mos tly
erbs .

2 . CROTALARIA. Leaves in our spec ies s imple , and wi th fol iaceous stipules
free from the petio le but runn ing down on the stem. Calyx 5-lobed . Keel
scy the-shaped , pointed . S tamens with the tube of fi laments spl it down on

the upper s ide . Pod inflated . Ours herbs .

8 . GENIS l‘A. Leaves s imple and entire : stipules very minute or none . Calyx
5-cleft. Kee l Oblong, nearly straight, blunt, turned down when the flower
Opens . Pod mostly flat. Low shrubby plants .

CY l
‘

lSUS . Leaves of one or three leaflets
,
or the green branches some times

leafless : stipules minute or wanting. Calyx 2-l ipped or 5-toothed . Keel
stra ight or somewhat curved , blunt, soon turned down. S tyle incurved or
even coiled up after the flower Opens . Pod flat. Seeds Wi th a fleshy orscale-l ike appendage ( strophiole ) at the scar . Low shrubby plants .

6. LABURNUM. Leaves Of three leaflets : stipules inconspicuous or wanting.

Calyx wi th 2 short l ips, the upper llpnotched . Keel incurved
,
not pointed.

Ovary and flat pod somewhat stalked in the calyx . Seeds naked at the scar.
Trees or shrubs , wi th golden yel low flowers in long hanging racemes.

2 . Herbs , never twining nor tendril-bear ing, with leaves of 3 leaflets ( rarelymore
but then digitate ) , their margins commonly more or less toothed (which is
remarkable in thisfamily ) : stipules conspicuous and united with the base if the
petiole ( Lessons , p. 69

,
fig. stamens diadelp hous : pod l —j

'

ew-seeded,
never divided across intoj oints.

is Leaves pinna tely 3-foliolate, as is seen by the end leaflet beingj ointed with the com
monpetiole above the side leafl ets .

s TRIGONELLA. Herbage Odorous Flowers ( in the common cul t . spec ies)s ingle and nearly sess ile in the ax i l of the leaves . l’od elongated , oblong or
l inear, tapering into a long-pointed apex .

7. MEDICAGO. Flowers smal l
, in spikes , heads , &c . Corolla short , not uni ted

with the tube of stamens . l’od curved or coiled up, at least kidney-shaped .

8 . MELILOTUS . Herbage swee t-scented. Flowers small
,
in slender racemes.

Corolla as in Medicago. Pod smal l, but exceeding the calyx , globular,
wrink led , closed , 1 2-seeded .
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24.

25.

P ULSE FAMIL Y.

Pod indehiscent, oer thick l -3-seeded. Cal with a ton thread-shaped
or stalk-like tube.

g
Leaves

’

abruptlypinnate : £37741“ unitecl
q
with the petiole

at base.

ARACHIS . Annual . Leaflets 4, stra ight-veined . Flowers smal l
, yel low, in

axil lary heads or spikes . Calyx w ith one narrow lobe mak ing a lower l ip
,

the uppe r l ip broad and 4-toothed . Kee l incurved and pointed. S tamens
monade lphous, 5 anthers longer and fixed by near the ir base, the al ternate
ones short and fixed by the ir midd le . Ovary at the bottom of the very lorg
and stalk-l i ke tube of the calyx, containing 2 or 3 ovules : when the long sty le
and the calyx w i th the rest of the flower fal ls away, the forming pod i s pro
truded on a r igid deflexed stalk wh ich then appears

,
and is pushed into the

soil where it r ipens into the oblong, ret iculated, th ick , cor iaceous fruit, which
contains the 1 -3 large and ed ible seeds ; the embryo composed of a pair
of very th ick and fleshy coty ledons and an extreme ly short nearly s traight
rad ic le.

H H H Pod continuous, i . e. not inj oints, at length opening, 2 several-seeded.

a. Leaves abruptlypinnate plants not twining. ( Flowers in ours yellow. )

SESBAN'

IA. Herbs
,
with many pairs of leaflets , andminute or early dec iduous

st ipules . Flowers in ax i l lary racemes , or some t imes sol itary . Calyx short,
5-toothed . S tandard rounded , spread ing : kee l and style incurved . Pod usu
a l ly intercepted internal ly w i th c el lular matter or membrane between the

seeds.
CARAGANA. Shrubs, with mostly fascic led leaves of several pairs of leaflets

,

and a l i t tle spiny t ip in place of an end leaflet : st ipu l es minute or Sp iny.

Flowers sol i tary or 2 3 to ether on short peduncles . Calyx bel l ‘ shaped or
short-tubular, 5-toothed . tandard nearly erec t w i th the s ides turned back :
the blunt kee l and the sty le nearly stra ight. Pod l inear, several-seeded.

Leaves odd-pinnate : stems not twining.

l . Anthers tipped with a little gland or bluntpoint.

INDIGOFERA. Herbs, or sometimes shrubby, when pubescent the c lose
pressed hai rs are fixed by the midd le . Flowers rose-color, purple , or wh i te,
in ax i l lary racemes or sp ikes , mostly smal l . Calyx 5-c left . S tandard round
ish ofte n pers i ste nt after the rest of the petals have fal len : kee l w i th a pro
j ection or spur on each s ide . Pod ob long, l inear, or of various shapes , com
monly w i th membranous part i t ions be tween the seeds

2 . Anthers blunt andpointless.
TEPHROSIA. Herbs, w i th ob l ique ly paral le l-ve ined leaflets often s i lky be
neath , and wh i te or purple flowers (2 ormore in a c luster) in racemes ; the
pedunc les terminal or oppos i te the leaves Calyx 5-c lei

‘t or 5-toothed . S tand
ard rounded , s i lky outs ide . S ty le incurved , rigid : st igma w i th a tuft of
ha irs . Pod l inear

,
flat

,
several-seeded .

ROBINIA. Trees or shrubs, t h netted-veined leaflets furni shed with stipe ls ,
and often w i th sharp sp ines or prick le s for st ipules. Flowers large and
showy , wh ite or rose-color, in ax i l lary racemes . Base of the leafstalk hol low
and covering the ax i l lary bud of the next year . Calyx 5-toothed , the two
upper teeth partly uni ted. Standard large , turned back : kee l incurved,b lunt. Ovary stalked in the calyx . Pod broad ly l inear, flat, several-seeded,
margined on the seed-bear ing edge , the valves th in.

COLUTEA . Shrubs, not pr ick ly, and no st ipe ls to the leaflets : the flowers
rather large, ye l low or redd i sh, in short ax i l lary racemes . Calyx 5-toothed.

S tandard rounded , spread ing : kee l strongly incurved , blunt , on long uni ted
c laws . Style incurved, bearded down one s ide . Pod ra i sed out of the calyx
on a stalk of its own

,
th in and bladdery-inflated, flattisll on the seedb earings ide , severalfi seeded.

ASTRAGALUS . Herbs, w i thout st ipe l s , and with wh i te , purple , or yellow i sh
rather smal l flowers in sp i kes

,
heads , or racemes pedunc les ax i l lary. Co

rol la narrow : standard erect
, mostly ob long. S tyle and st igma smooth and

beard less . l’od commonly turg id or inflated and w ith in more or less d i vided
lengthw i se by intrus ion of the back or a false part i t ion from i t .
( SWAINSONA , SUTHERLANDIA , and CLIANTHUS

,
plants from Austral i

New Z ea land, and South Afr ica, w i th showy flowers and b laddery-inflatpods ( l i ke Colutea ) , are some t imes cul t. in conservator ies, but are not com
mon enough to find a place here. )
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0 . Leaves odd-pinnate : stems running stipels obscure : stipules small.
28. WISTARIA. Woody , h igh-c l imbing, w i th numerous leafle ts

,
and large show

29 .

b luish flowers , in hanging terminal dense racemes . Calvx w i th 2 short test
on the upper and longer ones on the lower s ide . Standard lar e

,
roundish

,turned back : kee l mere ly incurved, b lunt. l’od knobby, severa -seeded.

APIOS . Herbs
,
tw ining over bushes

,
w i th 5—7 leaflets, and sweet-scented

chocolate-purp le flowers , in dense and short racemes : pedunc les ax i l lary .

Calyx w i th 2 upper very short tee th, and one longer lower one , the s ide teeth
nearly want ing. Standard very broad , turned back : kee l long and so the
shaped , strongly incurved, or at length coiled . Pod l inear

,
flat

,
s ulost

stra ight
,
severa l-seeded.

(1. Leaves of 3 leaflets (pinnately 3-foliolate) or rarely one, commonly stipellate.

l . Shrubby, orfrom a woodybase wings and sometimes keel small and inconspiczwus .

8 0

8 1.

32.

33.

34.

35 .

36.

37.

ERYTHRINA. Stem
,
branches , and even the leafstalk s usual ly prick ly .

Flowers large and showy , usual ly red
,
in racemes . Calyx w i thout teeth .

S tandard e longated : w ings often want ing or so smal l as to be conceal ed in
the calyx ; kee l much shorter than the s tandard

,
somet imes very smal l .

Pod stalked in the calyx , l inear, knobby, usual ly opening only down the

seed-bear ing suture . Seeds scar let.
2 . Herbs, mostly trainers, withwings and keel in ordinaryprOportion.

Flowers notyellow : seeds or at least the ovules several : leaflets stipellate.

PHASEOLUS . Kee l of the corol la coi l ing into a ring or sp iral , usual ly w i th
a taper ing blunt apex : standard rounded , turned back or spread ing. S ty le
coi led w i th the kee l , bearded down the inner s ide : st igma obl ique or lateral .
Pod l inear or sc ime tar-shaped . Flowers usual ly c lustered on the knotty
joints of the raceme . S t ipule s str iate , pers is tent.

DOLICHOS . Kee l of the corol la narrow and bent inwards at a r ight angle ,
but not coi l ing. Style bearded under the terminal st igma. St ipules smal l .
Otherw ise nearly as l’hascolus .

GALAC
'

l
‘

lA. Kee l straight ish, b lunt, as long as the w ings : standard turned
back . Style naked. Calyx of 4 pointed lobes , upper one broadest. Pod flat

tened
,
mostly l inear. Flowers c lustered on the knotty j omts of the raceme :

flower-buds taper-pointed . S t ipules and bracts smal l or dec iduous .
AMPHICARPJEA. Kee l and very s imi lar w ings nearly stra ight, blunt : the
erect standard partly folded around them. Style naked . Calyx tubular,
4-toothed . Flowers smal l ; those in loose racemes above often steri le , the ir
pods when formed sc imetar-shaped and few-seeded ; those at or near the
ground or on creep ing branches very smal l and w i thout manifest corol la, but
very fert i le , mak ing sma l l and fleshy, obovate or pear-shaped , most ly sub

terranean pods , r ipening one or two large seeds. B racts rounded and per
s istent

,
str iate , as are the st ipules.

CENTROSEMA. Kee l broad, incurved , nearly equal l ing the w ings : standard
large and rounded , spread ing, and w i th a spur-l ike project ion behind . Calyx
short, 5-c left . S ty le bearded only at the t ip around the st igma. Pod long,
l inear

,
w i th th ickened edge s bordered by a raised l ine on each s ide . Flowers

showy . Sti ules , bracts, and bractlets striate , pers istent.
CLlTORlA. eel smal l , shorter than the w ings, incurved, acute : standard
much larger than the rest of the flower, notched at the end, erect. Calyx
tubular, 5-toothed . Sty le bearded down the inner s ide . Pod oblong-l inear,
flattish, not bordered . Flowers large and showy, 1 3 on a pedunc le . S t ip
ules , bracts , and bract le ts pers i stent, str iate .

HARDENBERGIA. Keel smal l , much shorter than the wings , incurved
blunt standard large in proportion, rounded , spread ing. Calyx short
5-toothed, the 2 upper teeth uni ted . Style short, naked . Pod l inear, not
bordered . Flowers rather smal l , in racemes . S t ipule s and brac ts smal l ,
str iate . mostly dec iduous . Leaflets mostly s ingle .

KENNEDYA. Kee l incurved , blunt or acute , most ly equal l ing or exceed ing
the w ings : standard broad , sprea l ing. Caly x 5-lobed : 2 upper lobes partly
un i ted . St le naked . Pod l inear, not bordered . Flowers showy, red , s ingle
or few on tbc pedunc le . B racts and stipules str iate .

Flowers yellow (sometimespurple
-tinged outside ) : ovules only2 : pod 1 2-seeded.

RHYNCHOSIA. Kee l of the corol la incurved at the apex : standard spread ing .

Calyx 4—5-parted or lobed . Pod short and flat. Flowers smal l . Leaves
mostly soft-downy and res inous-dotted, sometimes of a single leaflet.



98 PUL SE FAM ILY.

Q4. Herbs, with abruptly pinnate leaves, the commonpetiole terminated by a

bywhich the plant climbs or supports itself , or in many low species the tendri l

reduced to a mere bristle or tip. or in C icer, which has toothed lac
y/
lets

,
an odd

leaflet commonly takes its place : peduncles ax illary : stamens a most always
diudelphous . Cotyledons revy thick, so that they remain underground in germi
nation, as in the P ea.

a Leaflets entire or sometimes toothed at the apex : radicle bent on the cotyledons
style inflewed : pod j lat or flattzs h.

PISUM. Lobes of the caly x leafy . Sty le r igid
,
d i lated above and the margins

reflexed and jo ined toge ther so that i t becomes flattened lateral l y ,
beard ed

down the inner edge . Pod several-seeded : seeds globose . Flowers large .

Leaflets only 1—3 pairs .
41 . LATHYRUS . Lobes of the calyx not leafy . S ty le flattened above on the

back and front, bearded down one face . Pod several-seeded . Seeds some
t imes flattish. Leaflets few or seve ra l pa irs .

42 . V lClA. S ty le s lender, bearded or ha ir 7
onl y at the apex or all round the upper

part. Pod 2 - several-seeded . See s globular or flattish. Leaflets few or

many airs .
48 . LENS . Lobes of the cal y x s lender. S ty le flattish on the back

,
and minute ly

bearded down the inner face . Pod 1 2-seeded . Seeds flattened
,
lent icular.

Flowers smal l .
a v L eaflets toothed all round ,

and usually an odd one at the end inplace 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. Pedunc le most ly l-dowered .

B . Stamens separate to the base. Plants not twining nor climbing. )

1. L eaves simple or of 3 digitate leaflets.

45. CHORIZ EMA. Somewhat shrubby , w i th s imple and sp iny-toothed leaves ,
scarce ly any st ipules , and orange or copper-red flowers . S tandard rounded
k idne -shaped : kee l straight

,
much shorter than the w ings . Pod ovoid ,

turgi severa l-seeded .

46. BAP
'

l
‘

l S l A. Herbs , w i th s imple ent ire sess i le l eaves and no st ipules , ormostly
of 3 leaflets w i th dec iduous or pers istent st ipules . Flowers ye l low,

b lue
,
or

wh i te . Standard erec t
,
with the s ides turned back

,
about equa l led by the

ob long and stra ight ish w ings and kee l . Pod inflated
,
cor iaceous , stalked in

the calyx , many-seeded .

47. THERMOPSIS. Pod scarcely s talked , l inear, flat. Otherwise as Baptisia.

2 . Leaves odd-pinnate.

48 . CLADRASTIS . Trees
,
w i th large leaflets

,
no obv ious stipules , and hanging

terminal pan ic le s of wh i te flowers. S tandard turned back : the nearly sep
arate stra ight ish kee l-petals and w ings ob long, obtuse . Pod short-sta lked in
the calyx , l inear, very flat

,
th in

,
marginless, 4 6-seeded. Base of the pet ioles

hol low and cover ing the ax i l lary leaf-buds of the next year.
49 . SOPHORA. Trees

,
shrubs

,
or herbs

,
w i th numerous leaflets , and mos tly

wh i te or ye l low flowers in terminal racemes or pan ic les . Kee l-petals and

wings ob long, obtuse , usual ly longer than the broad s tandard . Pod com
mouly stalk ed in the calyx , terete , several-seeded , fleshy or almos t woody,hard ly ever opening, but constr icted across into mostly l -seeded port ions .

II . B RASILETTO FAM ILY. Flowers more or less irregu
lar, but not papilionaceous : when they seem to be so the pe tal
answering to the standard will be found to be within instead of out

side of the other petals.
. S tamens 10 or fewer, separate . The

leaves are sometimes tw ice pinnate , which is not the case in the

t ru e P ulse Family. Embryo of the seed straight, the radicle not

turned against the edge of the cotyledons.

1 . Leaves simple and entire. Corolla appearing as ifpapilionaceous.

60. CERCIS . Trees , w i th rounded heart-shaped leaves , minute early dec iduous
st
ip
ules , and smal l but handsome red-purp le flowers in umbe l-l ike c lusters on

0 1 wood , ear l ier than the leaves , rather acid to the taste. Calyx short,
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1 . LU PINU S ,
LUPINE . (Old Latin name , from let us , a wolf

,
because

Lupines were though t to des troy the fertility of the soil .
atWild speczes of Atlanttc S tates , an sandy soil fl. in spring. 21

L . perenn is ,WI LD L . Somewhat hairy with erec t s tem 1° high,
7 - 1 1 spatulate oblong or oblanceolate green leafle ts

,
and a long raceme of

showy purpl ish-blue ( rarely pale ) flowers , in late Spring .

L . V illbsus , ONE
-LEAVED L . Silky-downy, with shor t spreading or

ascending s tems, oblong or lance-oblong simple leaves , and a dense raceme of
blue

,
purple, or rose-colored flowers . Near the coas t

,
fromNorth Carolina S

alt as Cultivated for ornament : fl summer .

L . polyphynus , M ANY-LE AVE D 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 . 21

L . mutab ilis , cult . as an annual, from South America, is tall, very smooth
throughout, with about 9 narrow-oblong blunt leaflets , and very large sweet
scented viole t-purple flowers (or a white variety) , with yellow and a lit tle red
on the s tandard .

L . d ensiflbrus , of California (Where there are many fine Lupines ) , 1° —2°
h igh

,
is well marked by the numerous white flowers forming dis tinct and sep

arate whorls in the long raceme .

L . alb u s , of E u.

,
which the ancien ts cultivated as pulse, has the several

obovate-oblong leafle ts smooth above , but hairy beneath, white flowers alternate
in the raceme, and large smooth pods .
L . h irsutus , cult . in old gardens , from Eu .

,
is clothed with soft white

hairs ; the leaflets spat ulate-oblong ; flowers in loose whorls in the raceme
,
blue,

with rose-color and white varieties pods very hairy. (D

L . lil teus , the old YE LLOWL . of the gardens , from Eu.
,
silky-hairy,

rather low with yellow flowers in whorls crowded in a dense spike . (D

2 . CROTALARIA ,
RATTLEB OX . (From Greek word for a rattle, the

seed s rat tling in the coriaceous inflated pod . ) Native, in sandy soil : fl . yel

low, in summer .
C . sagi ttalis Low,

3 ' 6' high , branching, beset with rus ty-colored
spreading hairs , Wi th nearly sessile oval or lance-oblong leaves, and 2 or 3 flowers
on the peduncle . (D
C . oval is . Spreading, rough w ith appressed hairs ; leaves short-pe tioled,

oval
,
oblong

, or lanceolate peduncle with 3 6 scat tered flowers . 2!

3 . GEN I
’

STA ,
WOAD -WAXEN, WHIN . (Cel tic word : little bus/l . )

G . tinctbria , D rnn
’

s W . or GREEN-WEED . Nat. from Eu. in s terile
soil E .

,
es ecially in Mass . low and undershrubby, not thorny,

with lanceolate
leaves , am bright yellow rather small flowers somewhat racemed at the end of
the s triate-angled green branches , in early summer .

4 . CYTI SU S . (Ancient Greek name
,
after an island where it grows . )

The fol lowing are the only species generally cultivated .

C . (or Saroth amn u s ) s c opari u s , Scorcn B noom. Shrub , from
Europe , 3 0 - 50 high , smooth , with long and tough erec t angled and green
branches , bearing small leaves , the lower short-pe tioled and with 3 obovate
leafle ts , the upper of a single sessile leaflet , and in the axil s large and showy
go lden yellow flowers on s lender pedice l s calyx with 2 shor t and broad lips ;
s tyle and s tamens slender

,
held in the keel, but disengaged and suddenly s tart

ing upward when touched (as when bees alight on the deflexed keel ) , the s tyle
coiling spirally pod hairy on the edges . Hardy in gardens N . running wild
in Virginia : fl . early summer .
IRI SH B ROOM

,
so called , but is from Portugal, is another species , not hardy

licre . S PAN I SH B ROOM is SPART I UM J UNCEUM , of another genus .
C . C anar iensis , from the Canary Islands , is cultivated in conservatories ;

a shrub with crowded slender branches , soft-hoary leaves of 3 very smallobovate
leaflets , and small yellow swee t-scented flowe rs , produced all win te r.
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5 . LABORNUM . (Ancient Latin name. Genus separated from Cytisus
from the different appearance, and the seeds des ti tu te of s trophiole or append
age at the scar. )
L . v u lgare , COMMON LABURNUM , GOLDEN-CHAIN , or B EAN-TREFOI L

TREE of Europe . Planted for ornamen t , a low tree, with smooth green bark ,
slender-petioled leaves of 3 oblong leaflets (2' 3' long ) , and pre t ty large showy
golden-yellow flowers hanging in long racemes

,
in late spring ; pods with one

thicker edge .

6 . TRIGONELL A . (Old name, from Greek word for triangular, from the

shape of the corol la or the seed s . ) Low herbs . T . CE RtJLEA is the plant
used in Switzerland for impar ting the flavor like that of M elilot to certain
kinds of cheese . )
T . Faanum-Griaecum,

FENUGREEK . Occas ionally cult . in gardens , in
Europe a forage and popular medicinal plan t, s trong-scented with wedge
oblong leaflets , one or two nearly sessile small flowers in the ax ils , yellowish or
whitish corolla,

and a linear long-poin ted and somewhat curved pod 2'—4' long,
with veiny sides . (D

7 . M ED ICAGO ,
MEDICK . (The old name of Lucerne, because it came

to the Greeks fromM edia . ) All natives of the Old World a few have run
wild here . Fl. all summer .

as Flowers violet-purple or bluish. 2!

M sativa, L UCERNE or SPAN I SH TREFOI L . Cultivated for green fodder ,
espec ially S . s tems erec t, 1° —2° high , from a long deep root ; leafle ts obovate
oblong ; racemes oblong ; pod several-seeded, linear, coiled about 2 turns .

at at Flowers yellow. Q)

M . lupulina,
B LACK M ED I CK , NONESUCH . A weed or pas ture 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 l -seeded pods t urning black when ripe.

M . mac u lata, SPOTTED M . Was te sandy laces , S . E . : spreading or
trailing with broadly inversely heart-shaped lea ets marked with a dark spot,
3 5-flowered peduncles , and a flat pod compac tly coiled three ormore turns

,

its thickish edge beset with a double row of curved rickles .

M . d entieul ata, like the las t, but rarer, wit pod of looser coils, sharp
ed and mos t] shorte r prickles .

fl . scute ll ta, SNA I L M ED I CK ,
B EEH IVE . 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 . M EL ILOTU S MELILOT, SWEET CLOVER . (From Greek
words for hon and l otus , i. e . S weet Lotus lage sweet-scented , especially
in d rying . ) gatives of the Old World ; somewhat cult . in gardens , &c.

,
and

runningWild in was te or cultivated ground fl . all summer . (D
M . alba, WH I TE M .

,
B OKHARA or TREE CLovm

u
Tall

,
3 ° - 6° high ,

b ranching
,
with obovate or oblong leaflets truncately notched at the end

, and

loose racemes ofwhite flowers . Has been cult . for green fodder .

M . Officinalis , YE L LOWM . Less tall, 2° -3o high, with merely blunt
leaflets and yellow flowers .

9 . TRIFOL IUM ,
CLOVER,

TREFOIL . (Latin name : three leaflets . )
as Low

,
insignificant weeds, nat. fromEurope in dry waste fields

, &c. Q)

Flowers yellow,
in round heads , produced through late summer and autumn

,

reflexed and turning chestnutvbrown, dry and papery with age .

T . agrarium ,
YE LLO\V HOP-C . Smoothish , 6'—12' high , with obovate

oblong leaflets all nearly sessile on the end of the petiole ; heads rather large .

T . procumb ens , Low HOP—C . Smal ler , spreading, rather downy, the
wedge-obovate leaflets notched at the end , the middle one at a li ttle dis tance
from the others .


