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PREFACE.

——

‘Tane volume takes the place of $he suthor's Lessons v Botamy
axp Veoerasie PEvstonoey, published over a quarler of & cen-
tury ego. It is cowstructed on the same lines, and is & kind
of new and much revised edition of that successful work. While
in some reapecta more extended, it iz aleo more coneciee and ferse
than its predecessor. This should the better ft it for ite purposa
now that competent teachers are common. They may in many casss
develop paragraphs into lectures, and fully illustrate points which
are barely, but it is hoped clearly, stated. Indeed, even for those
without a teacher, it may be that a condensed is better than a
diffuss exposition.

The bock is adapted to the higher schools, ** How Plants Grow
and Behave " being the " Botany for Young People and Common
Schools.” It is intended to ground beginmners in Structural Botany
and the principles of vegetable life, mainly as concerns Flowering
or Phanerogamous plants, with which botenical instruction should
always begin ; also to be a companion and interpreter to the Man-
uals and Floras by which the atudent threads his flowery way to
a clear knowledge of the surrounding vegetable creation. Buch 2
book, like a grammar, must needs abound in techmical words,
which thus arrayed may seem formidable ; nevertheless, if rightly
apprehended, this treatise should temch that the study of bot-
any is not the learning of names and terms, but the scquisition
of knowledge and ideas. No effort shonld be made fo com-
mit technical terms to memory, Any term used in describing a
plant or explaining ita etructure can be locked up when it ia
wanted, and that should suffica On the other hand, plans of
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atructure, types, adaptations, and modifications, onee understood,
are nob readily forgotien ; and they give mesning and interest to
the technical terms vsed in explaining them.

In thess “Elements' naturally no mention has been made of
cortain terms and namea which recent cryptogamically-minded
botanists, with lack of proportion and just perspective, are en-
deavoring to introduce inte phanerogamous botany, and which are
not needed nmor appropriate, wven in more advanced works, for the
adequate recognition of the aseertained analogies and homologies.

As this volume will be the grammar and dictionary to more than
one or two Manuaals, Floras, sle., the pertisular directions for pro-
eadure which were given in the * Firsl Lessons " are now relegated
to those works themselves, which in their new editions will pro-
vide the requisite explanations. On the other hend, in view of
anch extended use, the Glossary at the end of this book has been
considerably enlarged. Tt will be found to include not merely the
common terma of botanieal description but also many which ave
unusual or obsolete ; yel any of them may now and then be encoun-
terod, Moreover, no small number of the Latin and Greek words
which form the whole or part of the commoner specific names are
added to this Glossary, some in an Anglicized, others in their Latin
form. This way be helpful to students with small Latin and less
Greak, in eatching the meaning of a botanieal name or term,

Tha illustrations in this volume are largely increased in number.
They are mostly from the hand of lsase Spragne.

It happens that the title chosen for this book is that of the
author's earliest publication, in the year 1836, of which copies are
rarely seen ; ro that no inconvenience is likely fo arise from the
present use of the name,

ASA GRAY.

CAMBRIDGE, MARSACHURETTS,

March, 1587



CONTENTS.

BECTION 1 INTRODUCTORY . . . . . . . .. ...
BECTION IL. FLAX AS A PATTERN PLANT . . ., . ., .

Growth from the Seed, Organa ot‘\fegatniun o m W
Blossoming, Flower, &e. . . . . # M4 w3

SECTION III. MORPHOLOGY OF S8EEDLINGB. . . . . . .

Germinating Maples . . . R
Cotyledons thickened, h;pomoun in germlnatlm. i
Btore of Food external to the Embrye . | -
Cotyledona as to number . . b e A
Dicotyledonous and Polyuuh’]udmul B o o s 5
Monocotyledonous . . . . . e e e n W
Bimple-stemmed Flants . . . .

BECTION IV. GROWTH FROM BUDS; BRAKCHING . . . .

Buoda, sitnation and kinds . . . . SR O
Vigorous vegetatlon from strong Bnd.u o Gk d
Arrangament of Eranches

Non-developed, Lﬁmtud;{mwyl?udn . .

Eooumeration of kinda of Buds . . .

Definite and Indeflnite growth ; Dallqnewem md Elcumm '

BECTION ¥. ROOTE . . . . . A L B
Primary and SBecondary. Cm:ltrsut belween Stem and Rnnl
Fibrous and Fleshy Roots; names of kinde i
Anomalonk Roots.  Epiphytic and Parasitic Planta

Duratlon: Annusls, Bienoials, Perenniale . . . . . . . .

BECTION VI. 8TEMB . . . . . . « = « « « = +
Those above Ground: kinde and modifleatioms . . . . .
Bubterranean Stems and Branches . . . . . . . . .
Rootsteck, 42, Tober, 44. Corm, 45. Bulb apd Bulblets .
Cunluhdated Vegetation . . . . . . . . . . . i

BECTION VIL. LEAYVER . . . . . . . . « + «

§1. Lmaves as Fowtage ., . . . . . « . . . .
Partsand Yenation . . . .« « « & & « 0 o & s o+

Forma as to general outlice . . . . . . . . . . W N

As to apex and partieolar oatlioe . . . . . L L . .

EEE LSS S50 R ILEE R 20BEER Y HEREERR B



i CONTENTR

Astoloblogordivlalom . . . . . .. . . ..
Compound, Perfotinte, and Equltant Leaves . . .
With no distinction of Petiole and Blade, Phyllodia, & .

§2 Lzavas or Breaian ConporMmarion isn Uss

Leaves forsiorage . ., . . e i .
Leaves &3 bud-scales, 63, Bpimumhcllmblnl
Pitchers, 64, nod Fly-traps . , .

§3 Brreonzs . . ., G E el
§4 Toe Avpawormext orf Lesvyes . . . . . . .,
Phyllotaxy, 67, of Alternate Leaves . - . . . .

Of Opposite and Whorled Leaves . . . . . . . . .

Venation or Prafoliation . . . . . . « . . - .

BECTION VIII. FLOWERS . . . . . . « . « « « « &
§ 1. Posrrioy anp AeniwoeNENT, INFLOAESORNCE . .

Raceme, 73, Corymb, Umbel, Spike, Head
Bpadix, Catkin, or Ament . . . .+ . .
Panicle: Daterminata Infloresconce . .
Cyme, Fascicle, Glomerule, SBeorploid or Hlicoid cym
Mixed Inflorescence . . . .+ « .+ .« 4o« 0 s ow
§32 Paiurs on Ozgaws oF res Frowse . . . . .

Flural Envelopee : Perianth, Calyx, Gnrnlln . e
Essential Organe : Stamen, Pistil . . . 5

228 S ERE2 g eEaR

Torus or Receptacle . . . . . o v« 0 o 0 e

§8 PuxorToe Foowze . . . . . .« o o o
When perfect, complets, regolar, or symmetrical . . . . .
Numaerieal Plao and Alternation ofOrpnl iom F s
Flowers are altered branches . . . . . . . . . .

§4 Mooiwroarioxs o rae Tyem . . . o . . . . .

Unisexual or diclinous . . . B
Tocomplete, Irregular, and Unqn'nmetnnll

Tlowers with Maldplication of Parta. . . » + + .+ + -

Flowers with Unico of Parts: Cosalescence . . . . .
Regular Forms, &0, [rregular Forme . i
Papilivnacecus, #1, Labiata, 99, and ngulne ﬂom]lu
Adnation or Consolldation . . ]
Posttion of Floweror of itaParts . . . . .

§5 Ameavouwesrt or Pigte 1% rsz Beo .

Hatvation or Frefloration, it kinds . . . . .

BECOTION IX. BTAMENS IN PARTICULAR .
Andreecium, 98, Insertion, Rolaﬂnn, . e
Anther and Filament. Pollen . R R OGR4 E
HECTION X. FISTILS IN PARTICULAR. . . "
§1 Asxcroseeemuts oR Dapinaat Gramoirs . .

Parts of acomplete Pindl  , . . . . . . . .
Caroels. Bimplo Pleell . . . . . . . .« . .

TR S ErgEpuEa m e Eg d EadEd 2 A



CONTENTS,

Comporrd Pistil with Cells and Axile Placent . . . .
One-celled with Frea Contral Plagena, . . . . . . .

Oogcelled with Parletsl Placemes . . . . . . . . . ,
§2 Grevosrzrwmovs Graeciom . . ., .,
BECTION XL OVULES . . . . . VEOE B OERLE N
Their Parts, Insertion, and Kmrh. FEE R

BECTION XIL MODIFICATIONS OF THE RECEPTACLE .
Toron, Stipe, Carpophore, Disk . . .

BECTION XIIl. FERTILIZATION . . . . . . . .

§1. Avaprarions ¥or POLLINATION OF THE Bmioms . . .
Close and Cross Fertilization, Anewophilous snd Entomophitous
Dichogamy and Heterogony¥ . . &+ « + & « & = 4

§2 Aoriow or Tue Poriew anp ForMation oF TueE EMzryo

BECTION X1¥, THE FRUIT. . . . ., . . . . .

Nature and kinds ., . .,
Berry, Pepo, Fome . . .
Drupe aod Akena . . . ,
Cremocarp, Caryopsis, Nut. .
Faollicle, Legume, Capsole . . . y
Capeolar Beliscence, Silique and Bliicl e Ew
Pyxia, Btrobile or Lone ., . . ., 5

BECTION XV, THESEED . . . . . . « &« = =« - «
Beed-coats and their sppendages . . . . .
Tle Kernel or Nucleus, Rmbryo and ite pnm, Mbumen "
BECTION XV1. VEGETABLT LIFE AND WORK . . Vs
§1 Awaromican BreUCTCRE AWD GROWTH . . .

Hature of Qrowth, Peotoplasm . . . . i
Cells and Cell-walls, Cellulne Biruoture or TIBIIIE
Btrengthening Cells, Wood, Wood-cells, Veanl.l nrDucts

§2 CBLLCONTENTE . . . & o« + & + &

Bap, Chlorophysll, Stareh . . . o« « & & o 0 0w
Cryotals, Rhaphides . . . . . . « « o v o o - o

§8 Awitomy op Roors avp SrteMs . . . . . .

Endogenous and Exogenoos Stema . . . .« o . .
Particolar structure of the latter . . .
Wood, Sapwond and Heart-wood. The !wing gutm nfn 'I‘rwz|

§4. AwaToxy oF LEAVER . . . P T T
Epidermis, Stomata or Breathingporea . . . . . .

§ 5 Prixt Foop adp ASSTMILATION . . . . .

§8 Prawr Worz awp MoveMmeEsr . . . . . . .« . .

Movementa in Callsor Oyelosls . & « o o v v« o
Traosference from Cellte Cell . . .« ¢ o FRa

. -
o . +
.
.

07
108
104

Hrp

110
1

12
113

114

114
115
116
ur

117

81]
118
120
121
122
123
124
13

125
27

128

128
15
152
138
1586
147
138

138-
140
141

2
143
144
149

149
150



