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1. The Power of Movement in Plants ; by CaARLEs DARWIN, : Atc ﬁ»’_.
LL.D., F.RS,, assisted by Franeis Darwin, With illustrations. .
', (London: John Murray. 1880. Appleton & Co., N. Y.) pp.
' 502. 18mo, -Firet let us congeatulate the scientific community
' uo less thau the anthor that Mr, Davwin’s experimental researches
: are seconded, apd are we hope long to be econtinued, by the son
' whose name appears upon the title-page, and whose independent
apers “already published approve his worthiness for that hfjnm'.
his velume is from beginning to end the record of a series of
researches and of the inferences which they directly warrant.
Naturally it will not fascinate the general reader after the man-
ner of “The Urigin of Species” and some of the volumes which
succeeded that epoch-marking production ; nor has it the fresh
charms of the treatises “ On the Movements and Habits of Climb-
ing Plants,” and of * Insectivorous Plants,” of which it is the
proper continuation aud supplement.

The organs of plants take eertain determinate positions and
execute certain movements, some of them universal or general,
some of them special, some of them very suriking and seemingly
strange, most—but not quite all of them—evidently advanta-
geous to the plant or essential to its well-being. Roots point
toward the carth; stems point away from it; young stems bend
towards the light, and the upper face of leaves‘are presented to
it. Stems that twine * eércumnutate” (a capital term), i. e. bend
successively to all points of the compass, and this whelly irre-
spective of external influences; and the twining around a sup-

rt 1s a direct consequence of the circumnutation. Most tendrils

ely cirenmnutate, and thereby are enabled to reach the object
which they grasp. Most tendiils wpd ip ceriain cases (some
other parts) are very obviously sensitive to external contact or
irritation, to which they respond by movement and change of
formy and thus they grasp or do other advantageous acts, Some
movements, especially of I{eaves,_nc{mr with regularity upon the
aceess of light, others upon its withdrawal ; a few, such as of the
small leaflets of Desmodium gyrans, proceed irrespective of night
and day. The specification need not Le_exteudctf. 'll‘he general
facts in all their great variety are familiar to scientific readers.
The inguiry of this volume is as to their ground and origin, or, as
in this connection we shonld rather say, their development and
history. For instance, cirenmnutation gives rise to twining and
sives efficieney to other ways of climbing. But Darwin is hound
to suspect, and even to show, that eirenmuntation is not a special
endowment of the stems and tendrils of climbing plants, but
rather a more developed manifestation of a general faculty. And
the same is to be said of the movements of tendrils and leaves,
or their appendages, whether antomatie or in response to external
irritation or stimulus, All this is what the experimental re- -
searches detailed in this volume undertake to ascertain and have
satisfactorily made ont. \

-An abstract of the volume might be somewhat tedious, and is
certainly unnecessary for biological readers, who are sure to pos-
sess and study it. But the gést is readily to be gathered, with-
out ranning throngh the iterated details or seanning many of the
illustrative and curions figures which record the movements -
under investigation, by the simple pernsal of the introduetion and
of the eoncluding chapter, in which the matter of the volume is
summed up.

The sum and substance of the ease is, that all these powers
and faenlties are manifested in the seedling immediately npon
germination, and most of them are then remarkably exemplified.

The caulicle or initial portion of stem below the cotyledons (with
the elongation and protrusion of which the germination of dico-
tyledonous seeds usually beging) ecircumautates as soon as it
comes out into the open air, and even earlier : this is the earliest
manifestation of an antomatie movement which is shared by all
the succeeding portions of stem developed from it, in the earl
life of most plants whether elimbers or not. In the latter, and
especially in twining plants, we sce this general faculty at its
maximum and in beneficial exercise.  More remarkable and novel
it is to learn that the initial root, growing from the lower end of
the caulicle (not inaptly ealled by Darwin the Aypocotyl) also
shares in this faculty of cireumnutation. As it penetrates the
soil in its downward course, it cannot largely manifest this fac-
ulty, and indeed its power of eircuggnutation -is always small;
“but the cirenmnutating movement will facilitate the tip entering
any Jateral or oblique fissure in the earth or a burrow made by
¢t/ gn earth-worm or larva; and it is certain that roots often run
down the old burrows of worms, The tip, however, in endeavor-
ing to cirennmmutate will ﬂauc{:ussivol}r] press against the carth on
al?sides, and this ean hardly fail to be of the highest importance
to the plant” (being supplemented by another faculty, that of
sensitiveness at the tip presently to be mentioned) ; for “ when
the tip encounters a stone or other obstacle in the ground, ov
even earth on one side more compact than on the other, the root
will bend away as much as it ean from the obstacle or the more
resisting earth, and will thus follow with unerring skill the line
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