SOME NEW BOUKS.

Darwin on (he Movementa of Plaunts.

Bofore the hypothesis of evolution can be
deamed established, it will, of sourse, be re-
quisite to bridge over two gaps which ware
long bellevod impassable, viz, the Inter-
val botween organio and Inorganio existence
and the hintus between vegstable and animal
1ifn, It {8 the iatter of thess two supposed breaks
in the chain of belng whoso reality Darwin has
undertakon to disprove in his recent disous-
slons of Insectivorous plants, elimbing plants,
or:hids fertilized by inseots, and of the various
modes of fertilization in the vegetable king-
dom, Intheso trentinos he hus shown that very
many of the eapacitien, aptitudes, and habits
once regarded as apecitia distinctions of animal
life are renlly shared by plants, and ho hns
now supplemented the evidence upon thishead
1n his new Look describing 7he Power of Move-
went in Plants, by CuanLes DARWIN, assisted
by Fraxcis Danwix (Appleton's).

The chief objeot of this work ia to describe
and conuect together several large elnsses of
moverment common to nlmost all plants, The
most widely prevalont movement ie sssentially
of tho same nature as that of the stem of a
climbing plant, which bands sucecsalvely to all
polnts of the compass, wo that the tip revolves,
This gyratory motion has been called by some
botanists “revolving nutation,” but the author
of this volumo fluds it more convenient to use
the terms ciroumnutation and ecircumnutate.
The precise natura of tho movement is thus de-
fined. Ifthe reader observes a cireuninutating
#iom, which happens at the time to be bent, we
will say toward the north, it will ba found to
bond gradually more easterly until it faces the
curt; and 8o onward to the south, then to the
west, and back again to the north, Now, had
the motion been quite regular, the napex
would have deseribed a circle, or rathor,
as the stem I8 always growing upward,
R clreular spiral. As a matter of fact, it gener-
ally describes irregcular, elliptical, or oval flg-
ures, which the author has succeedad in tracing
and reproducing by means of an {ngenivus np-
paratus, whose oprinciple and workiong will be
found clearly described in the introduction. As
regards the cause of all such bending move-
mients, this has usually been ascribed to the in-
creased growth of that side of the stem which
becomes for a time convex, Mr, Darwin's re-
pearches, howsver, have led him to the conclu-
mionthatsuch inereased growth on one sidethen
on another. is a secondary effect, and that the
primary impulse to the movement of cireum-
nutation must be sought in the increased tur-
gesconce of the cells, together with the extensi-
bility of thelr walls, which need not be followed
by increased growth, as in the case of parts
provided with a so-called puivirms—that is to
say, joint or cushion, mads up of cells that have
eceased to Increase In size from an nrl! na.
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All the parts or organs in every plant, even
before the stems have broken through the
ground, and afterward, so long as they continue
to grow—and some parts which are provided
with pulvini or joints after they have ceased to
grow—are continually circumnutating, Why
evory part of a plant, while it is growiog, and
in some cases after growth has ceased, should
have its cells rendered more turgescent, and its
cell walls more extensile, first on ono side and
then on another, thus inducing such bending
movements, {8 not known., Darwip, however,
would draw the inference from the phenomena
in question that the changes in the colls require
periods of rest. He goes on to show that
circumnutation is of paramount importance in
the life of every plant, for throuxh its modifica-
tion many nighly benefleinl or indispensable
movements have been acquired. When light,
for instance, strikes one side of a plant, or light
ohanges into darkuess, or when gruvitation
acts on a displaced part, the plant is enabled, in
some unknown manner, to incronse the always
voarying turgescence of the cells on one side, so
that the ordinary circumnutating movemeut {&
modifled, and the part bonds vither toward or
away from the exciting cause, or it may occupy
# new position, as in theso-called sleep of loaves,

The so-called gleep or night-turning (nyetl-
tropic) movements of leaves, are determined
by the daily aiternations of liwht and darkness,
It is not the darkmess which excites them to
move, but the diffarence in the amount of light
which they receive during the day und night:
for with savaral apecies, il the leaves have not
been brightly illuminated during the day, they
donotsleep at night.  They inherit, however,
some tendency to move at the proper pariods,
independently of any change in the amount of
light., The nyectitropic movemeunts are.
in some cases, extraordioarily eomplex,
but the most intricate examples are
reproduced and explained in a chapter
of this book devoted to the subject. As regards
the means of assuming their nocturnal position,
it appears that wheu leaves und cotyledous (the
organs which represent the first leaves) are
furnished with pulvini, the sleep movemunt
continues, a8 long as tne leal or cotyledon re-
mains in full health : where, on the other hand,
pulvini are lacking, it continues only while the
part is growing. Cotyledons seem to sieep in a
larger proportionul number of species than do
lenves, In some species the lonves gleep and
not the cotyledonus: in others the cotyledons,
and not the leaves: or both muy sleep, and yet
assume widely different positions at night.
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Although the nyctitrople movements of plants
ars wonderfally diversifled, and sometimes
difer much in the several species of the
enme genus, yet the blade is always placed 1u
such a position at night that its upper surfuces Is
exposed a8 little ns possible to full radiation,
There is no doubt that this is the object gained
by these movements, Tt has been proved that
leaves exposed Lo a clear sky with their blades
compelled to ramain horizontal suffered wmueh
mors from the cold than others wuich were al-
Jowed to nssume the vertical position, to which,
at niglit, they inclined. Some curious fucts are
eited by Durwin under this head. It is pointed
out, for example, that in some ‘species the
potioles rise up greatly at night, while the
plope draw close together. Obviously the
whole plant is thus rendered more compuet,,
&nd a much smaller surface s w»xposed
to radiation, That the various nyctitropie
movoments of leaves result from modiflad cir-
cumnputation seems conclusively demonstrated,
Jo the slmplest easea o loal desceribes ngingls
largo ellipse during the twenty-four hours, but
the movemant s so arranged that the biado will
tand vertically during the night, and ress-
sume ita former Lorizontal position on the {ol-
Jowing morning. The course pursued diffors
from ordinary clreumnutation only fu its
greater amplitude und in its greater rapidity
1ate in tho ovenfog and early in tho subseguent
day, luother cases leaves and cotyledons de-
seripe soveral vertical ellipses during the
twenty-four hours, but in the evening one of
them s ipcreased greatly in amplitudo until
the blade stands vertically, either upward or
downward, Inthis position it coutinues to eir.
cumnutate untll the following mornlug, where-
upon it returns to its former posture,

Two ehapters of this volume are asslgusd to
the highly important cluss of movewents Jue
to the wctiom-of = Iateral lLight during
the day, When stems, leaves, or other or-
gans ol plants are placed so that owue *
sile 8 llluminated more brightly thun an-
other, they bend toward the light, Thia
hellotrople movamont unaguestionnbly results
from the modifleation of ordinary elreumnuta-
tion, wpd every gradution hetween the two
movements can be followed, Heliotropism pre-
valle widely throughout the vegwtabile king-
dom, but whonuever, from the chinugoed habits of
Hfv ut aoy plant, such wovemsnts becoma in-
Jurious or useless, tho tendepey 18 casily
ciindontad, ns we seos with clunbing and
lianetivorous plants, As rogards aphsliotropic
wovenents  or  tendencies 1o turn . Away |
from the sun, thess wrs comupnratively rare in n
well markod degroe, sxespting with sub-asrinl
roots, The position which loaves and coty-
ledous eommonly oceupy during the day, viz.,
Mmors or less trausversely to the dirsction of the
Maghit, is dus to n tvudepey which Darwin would
term dinheliotropisim, From the fuct of lenyves
frequentiy rising a little in the ovening, it ny-
penrs w8 1 dishellotroplsm had to conguer,
duriug the middle of the day,a widely preva-
lont tendenocy to apogeotroplsm (or Inclination




to turn away from the earth). Azain, the leafs
lets and cotyledons of some plants are known
to be injured by too wmuch light; so, when the
san shines brightly on them, they move up-
ward or downward, or twist laterally, mo
that they direct their edges toward the
light, and thus escape being injurad. These
paraholiotrople movomehls Los . somstimes
baen called diuenal sleap, but they differ wholly
with respeoct to the object gained from those
properly eallad nyetitrople, aud in gome cases
the porition occupled by the leaf during the doy
i tha reverse of that taken during the night.
The avidenco adduced by Darwin indioatos that
thess hellotrople, aphallotropie, disheliotropie,
and paraheliotropic movements aroall modiflod
forms of circamnutation. The sams thing
mny be snid of another class of phanomenn, viz.,
the geotropie, apagootropie, and dingeotrople
movomoents, which represent, of course, so
many tondencles to move toward, away from,
ortransversely to tho anrth.

It {8 impossaible not to be struck with the re-
semblance between the movements of plants,
described in this volume, and many of the ae-
tlons parformed unconsciously by the lower
animnala, The habit of moving at eertain pe-
riods is luherited both by plants and animais,
and is ofton exercised when the primary exeit-
ing enugo is absont., Beveral other Instances of
similitude are here spocifled, but the most
striking point of likeness is the localization of
their ssnsitiveness in plants, and the transmis-
sion of nn influenee from the excited part
to an adjoining party which econsequent-
Iy moves, Yot plantsa do wmot, of course,
pOEBess nerves, or a contral nervous eys-
tem: and Darwin finfera that with animals
stich structures are not indigpensable, but serve
only for tho more perfect transmission of im-
pressions, nnd for the more complets intercom-
munieation of the several parts, Tho most
wonderful feature of plant structure, o far ns
its functions are concernod, is the tip of the
radicle, The author points out that If this tip
bo lightly prassed, or burned, or cut, it trans-
mits an influenca to the upper ndjoining part,
eansing itto bond away from the affected side;
and what {8 more surprising, the tip ean dis-
tinguish betwean two objacts, one of which is
slightly harder than the other, but which are
simultaneously pressed on the tip's opposite
sides, If, on tha other hand, the radicle is
pressad by a similar objeet a littls above the
tip, the pressed part does not transmit any In-
fluencs to the more distant parts, but bends
abruptly toward the objeot, Axain,sbould the
tip porceive the air to be moister on
one eide than on the other, it will
transmit an  influeoce to the upper
adjoining part, which bende accordingly toward
the source of moisture. In almost every case
we ean perceive the lnal purpose or advantage
of the communicated movements, When we
bear in mind that the course pursued by the
radicle in penetrating the ground must be de-
termined by the tip, we can understand why the
Intter organ—for organ it {s—has acquired such
diverse kinds of sensitiveness. Darwin deems
it hardly an exagearation to say that the tip of
the radicle thus endowed, and haviug the power
of directing the movemonta of the adjoining
parts, acts like the braiu of one of the lower
animals,




