Darwin’s Latest Addition to the Lit-
erature of Evolution.

Science for Children—A New and Weak
History of Greece.

To the theory of evolution Mr. Darwin has
wiready devoted his life. The hypothesis, as
it stands, has met the concurrence and ap-
proval of scientifie men all the world over; it
= accepted as a perfeetly satisfactory expla-
nation of a great many things that have hith-
«rto zone unexplained, but thorough and per-
fect as the theory is, it has not yet been carried
ot to its logical consequences in a great many
directions. Of course in this use of the words,
‘Theory of Evolution, we mean not evolution
alone but the ordinary unseientific acceptation
of the termswhich includes the whole doctrine
of the survival of the fit-
test  natural selection and  evolution.
Nir. Darwin’s latest volume, “The Power of
Movement in Plants” (New York: D. Apple-
ton & Co.),is only an addiiional chapter to
the new Gospel. The name of the book ex-
plains its purpose,and when it is added that it
is written in the inimitably graceful and
simple language with which the father of the
new philosophy knows so well how to clothe
bis thoughts, but limle more remains to be
~aid about it.

It is an inquiry principally into the feircum-
nutating movement of plants. a word which
¢ be rendered in the valgate, “bending” or
nodding around.”” This movement is com-
mon to ail, and enters more or less promi-
nently into each of the other motions of vege-
table life: and as the common idea of life it-
self is movement, it will readily be seen how
interesting this inquiry becomes. As a mat-
ter of fact seience is knocking at the portal of
the Jast zreat riddle which time has left us to
solve, and this volume is another step, pro-
bably we should better say another nutation
in the relation of light.

In the first place, to bLegin lo; ly with
the bezinning, here is how the motions of the
plants was observed:

Plants growing in pots were protected
wholly from the hight, or had light admitted
from above, or on one side as the case mizht
require, and were covered above by a lar
torizontal sheet of glass, and with another
vertical sheet on one side. A glass filament,
w0t thicker than a horschair, and from
iarter to three-quarters of an inch in
1gth, was a *d to the part tobe observed
means of sheliae dissolved in aleohol. The

ition was allowed to evaporate, until it he-
me =0 thick that it set hard in two or three
seconds, and it never injured the tissues,
even the tips of tender radicles, to which it
Was applied.  To the end of the glass filament

an excessively minute bead of
black sealing-wag W cemented,
Lelow or behind  w i o
vard with a black dot was  tixed to stick driv-
¢n into the cround. The w of the fi

ment was so slight that even small leav
ptibly pressed down.  Anoth
sbservation, when much m:
Nt wWas not re ed, will
The bead and the dot

Y the hori-
ontal or vertical glass plate (according to the
position of the object)

N d the other

was made on the
sinss plate with a sharply pointed stick dinped
hick Indian ink. Other dots were male at
~hortintervals of time, and these were ufter-
ines. The figures
fore anzular;
been made every one or tw
< would € been more curvilinear,is
ovcevared when radicles were allowed to trace
1Leir own courses on smoked glass plates,
it isuseless to attempt to bring the reader
over the tive hundred pages of recorded ex-
periment which follow the introduction—to
o that would be toreprint the whole volume;
The last chapter, however, sums up the re-
~ults of the whole and from it we shall quote
+ purazraph or two todicate its scope:




Al the parts or organs in every plant whilst
they continue to _grow, are continually eir-
cumnutating.  This movement commences
«venbefore the young seedling has broken
throush  the  ground. The nature of the

vovement and its causes, as far as ascer-
taincd, have been briefly deseri i i
troduction. Why every part of a plant whilst

it is growing, and in tle same case
fter its zrowth has ceased
should have its cells rendered
wore turgescent and its cell walls more ex-
tensile first on one side and then on another,
thus inducing circumnutation, is not known.
It would appear as if the changes in the cells
required periods of rest.
. - - . .

The circumnutating movement when viewed
under the microscope is seen to consist of in-
numerable small oscellations. The part un-
der observation suddenly jerks forward for a
length of .002to .001 of an inch and then slow-
Iy retreats for a part of this distance: after a
few seconds it again jerks forward, but with
wuny intermissions.

- - - - - -

TlLe phenomenon is a remarkable one. The
whole¢ bypocatyl of a cabbage or the whole
leaf of a Dionwma could nét jerk forward
unless a very large number of celis on one
side were simultaneously affected. Are we to
suppose that these cells steadily become more
and more turgescent on  one side
until  the part suddenly yields and bends,
induci what ight be ealled a mi-
crosopically minute earthquake in the plant 7
Or do the cells on one side suddenly become
turgiscent in an intermittent manner, each
torward movement thus caused being op-
the elasticity of the tissues?
nutation is of a paramount import-
“ the life of every plant, for it is
through its modification  that many
bichly beneficial or necessary
movements have been acquired. When light
~trikes on one side of a plant, or light
ctunses into darkness, or when gravitation

cts upon a displaced part, the plant is en-
tled in some unknown manner to inerease
The always varying turgescence of the cells on
oue ~ide: so that  the ordinary ecircum-
Litating movement is moditied, and the part
cnds either to or from the exciting causes
[y oceupy a new position as in the so-

leep of leaves.

iHow the root itself works its course down-

rils is thus explained and told:

Atter the tip has penetrated the ground to
“ little depth, the increasing thickness of the

0 . I the root-hairs, hold

wee: and now the foree ex-

i the longitudinal growth of the radi-
cle drives the tip deeper into the ground.
‘TLis foree, combined with that due to trans-
Verse growth, ives to the radicle the power
of 4 wedee. Even agrowing root of moder-
u ize, such as that of a seedling bean, can
¢ a weight of some pounds. Itis not
able that the tip when buried in compact
carth ean actually circnmnutate and thus
its downward passage, but
circumnutating movement will
tate the tip entering  any lateral
oblique fissure in the earth, or a burrow
‘¢ by an ecarth worm or lurva: and it is
that roots often run down the old
!hurrows of werms. The tip, however, ir. en-
deavoring to circumnutate, will continually
Ppress againt arth on all sides, and this
can hardiy failto be of the highest import-
unce to the plant: for we have seen that when
little Lits of card-like paper and of very thin
paper were cemented on opposite sides of the
tip, the whole growing part of the radicle
was excited to bend away from the side bear-
‘ng the card or more resisting substanee,
owards the side bearing the thin paper. We
nay, thervefore, feel almost sure that when

Le tip encounters a stone  or other obstacie
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in the ground, or even earth more compact

on one side than the other, the root will bend

(| away as much a& it ean from the obstacle or

liore resisting earth, and will thus follow

with uxlerring s;kill a linf of lc::st resistance.
-

The course pursued by the radicle in pene-
trating the ground must be determined by the
tip; hence it has acquired such diverse Kinds
of sensitiveness. It is hardly an exaggeration
to say that the tip of the radicle thus endow-
ed, and baving the vower of directing the
movements of the adjoining parts, acts like
the brain of one of the lower animals; the
brain being seated within the anterior end of
the body, receiving impressions from the
sense-organs, and directing the several move-
ments,

For sale by Hildreth and by the Book and
News Compuny.




