T1E POWER OF MOVEMENT IN
sANTH.

This 13 a contributlon to blologleal selence,
of a rather Wigh order, publistied in the form
of apopulm treatise. It I8 an iustration,
very marked of ts kiud, of the powerof o
high scientific reputation to carry a work
beforo e general publie, which published
under any other nuthorship would find, no
matter how great its sclentliie merit, only o
comparatively himited clrele of appreciative
renders, The wame of Darwlp, which, as
someone has Iately sald, i3 populacly at-
tached to one-lmit of all scicnee, and tho
theory of ovoelutlon, would alnmost make o
mumolr on & subjeet as abstruse as quater-
nlony a popular work and 8 paylng husiness
Investment for §ts publisher.

It Is not meant by the above that the pres-
entvoluma ls incomprehensible or yninter-
estnig to at least the average stydent of nat-
ural sclence. 1t Is one that every student In
biotoxy will do well to peruse, and 1t Is well
that the subject i3 introduced uyder such -
vorable ausplees, as it will the more readily
recelve the attention it deserves, It isnot an
unattractive one; there are few ohservers of
nature who have not wondered gt amd specu-
fated wpon the varied, and I some cases,
extraordinary-appenring. motlops of vezeta-
ble organising, such as tho sleep ot flowers
and lenves, and the almost anhnal §reitabitity
of the sensitive plant.  But some of the most
universal  and  apparently  commonplace
phenomena  of plant-life are, when we
consider  them, not Jess  remarkable.
In some of his former sworks Mr,
Darwin has discussed the more ehvious and
striking pecnliaritiesof climbingand insecttv-
arous plants; In the present ong e takes up
and stuclies the less striking but not less
wonderful pt of the s of
growth; how, from the burled seed the plant
finds its way to the light and how the rootlet
scleets its downward route, the sleep of
leaves, ete. Ho finds that the pyost widely
pravalent movement, and one ecommon to
nearly all - plants, Is rotatlon o1 fis growing
tin to all polnts of the compags, and to
this motlon ie gives the namy elyenmnuta-
tion. "I'his is due, not toan alternating in-
crensed growth on the ditferent sldes ot the
pluid, 48 was otice suapposed g be the
ease, bt to an inereased titrgescence of cells
on different sides of the tlp yuecessively,
which is prior to and thevefore indepindent
of growth prover, Moreover, it cases of plants
provided with pulvind, or littfe cushions of
small eells that early ceaseto grow, this
movement I8 kept up long after the growth
of the plant has ceasol,  This motion of
circumnutation in all its phases aud modificn-
tions covers a large part of thy ngeful move-
wments of plants, and s therefare essentlal to
thelr existence. _Among its jqodifieations
are Included by Mr. Darwin the revolving
mutaton  of the tendrils and tips of
cilbing plants, tho nyetitropic or slenp
movements  of  leaves  ang cotyledons,
and the lmmense cluss  of * move-
ments exclted by lght and gravitation.

wlt [8 1ot a property of the rerlalsystemulone;

the Up of e rostol or radlele possesses the
sane wmotlon, and by It selects (s prssago
through the more resistant materials throneh
whieh ft males its downward Ymgmss. This
tip of the yadicle alome Is sensjtiveto gravi-
tatlon, and, belme thns sensitlyp it Jeads, 3o
to speak, the root downwacd toward the
centre of the earth. Circummutation 1s st
in itself expinined: the fact that it occurs
and {3 essencial ta the v of (he ‘)lxult. and
that its modHieations necount for the greater
poart of vegelably novoements, is yoted and
closely followed out. 'Theso podifieations
themselves are not always explajunble,—at
least they are not explained iy the present
state of our knowledge. A fow povements
of piants are not appurently to b referred to
moditied efrenmmutation, such, fyr expuple,
us {ho movements of plants sensiyive to con-
tact vn belng touched, the ceurling of a tene
(rll, ate.  These, however, do yot form so
Invge and fmportant a elass as ag the others,
though they are not at all Infrequent or une
Important, -
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In the concluding paragraphs of the book
attention i ealled to the rescmbignee of the
foregolng movements of plants gnd the an-
consclous nctlons of many of the lower ank-
mads, ‘The utast striking resemhlance, how-
ever, Is 1u the localization of thelr sensitive-
ness, and the power of transmittlng an influ-
ence from the excited part to anether which
consequently moves, almost suggesting the
Iden of o nervous connection, as Iy the lgher
organisms, r. Darwin says: Wy beliove
that thero Is no structure in plants wore
wonderful, a8 far as its functions are con-
corned, thian the tip of the radlele. 1t
the tip be lightly. - pressed, or burnt,
or cut, it tomusmits an  ipfluenco  to
the upper adjuiulg part, causlug
it to bend nway from the affected side; and,
what Is more surpristug, the tip can distine
guiah between n slightly bavder and softer
object, by which it is slmultaneously prossed
on oppuslt sldes,  1f, however, the radicle iy
lrrcsxuu by n simliar objeet a §ittle nhove the

Ip, the pressed part does not trausimit any
intluenco to the mare distunt partg, but bemds
ubmml{ townrd tho object. If the tip per-
celves the alr to be mmster on ong side than
on the other, it llkowlso teansmits an Intlu-
1 ence to the upper adjolnbng part, wh
bends toward the gouree of molstuge, When

the (l}r 15 exclted by Ught (though in the |

" euno of radieles this was aseertained in uul'y
n single Instutieo) the adjoining part hencds
from tho light; but, when exclted by gravitae
ton, the swime part bonds toward e centre
of gravity. In ubmost everyeaso wo can
clearly percelve the flwal yurpose or ad-
virrtago of the several movetents, I'wo. or
perhnps mory, of the exclting cpuses often
aet shimultancousty on the tp, and one cons
quers the othor, no doubt, jn pecordunes
with its importance for the drq of tho plant,
Tha course pursued by the radicle ln pene-
trnting the ground must bo detarmined by
the tip: hence It hus acqulred sueh diverse
Kinds of sensitiveness, 1t I3 hapdly an ox-
nggorntion to say that tha tip of the radlele
thus endowad, and having the power of di-
vecting the movemonts of the wdjoinlng parts,
uety ko the brafn of onvof the Jower nnle
mals, the braln heine seated within the an-
terior vad of the body, recelving hinpressions
from the sunse organs, and divectlg the suy-
eral movenents,””
Wo have spoken of Mr. Darwin as the
writerof this hook, but, us Indicated in its
title page, ho 18 not its solo suthor, ho havine
beart asslsted by his son, to whom tio eredlt
for g lurgoe purt of the Iabor of the fuvestign.
ton Is In’nlmul' due, The vishyg selontllic
reputatlon ol Mr, Franels Daewln Is au die
stancs In favor of the heveditary transimisslon
of quutitles, onv of tho buses of the  Darwine
lan theory,  While ghe book s not likely to
bo s ateractive to the genery) reader ws the
enrtler contributions of thesonjor puthor, it s
n most valuable memberof the serjes that the
student in blology cannot aford to ho lgnor-
it of, and one Worthy of w place 1 any -
bravy, 1t is very clearly written, and the
aluborate and sovel nomenclynrs employed
{8 very fully explalned, Even ta the reader
hithorto unfamiltar with the reneral subject
of butany and blology It is o very intelliglblo
work,
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