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ceptibh- ;5 the na 15 consigns her virgin progeny to the streams, the
violet confides 1o the zephyrs hLer modest pu%ur tv. a bee collects
honey from tlower to tlower, and unconsciously f s a whole
meadow : a butterfly bears an entire nation on its The loves
of the plants, however, are not ulm.ll. tranquil 1 some are
stormy, like the passions of men: it roqums a tempest to
marry, on their inuccessible heights, the cedar of Lebanon to
the cedar of Sinai: w Em., at the foot of the monntain, the
softest wind = s to produce a voluptuous commerce among
the flowers.”

Dr. Kurt Sprengel says the flowers <preul out their petals on
purpose to attract ins ects, and we quite believe it, for curiosity is
strong in the sonl of nature. A boy's kerchief, waving on the heath,
will lure the kestrel from the sky ; “and a liuht dress will attraet, as
we have seen, a maltitude of \nn"ul atoms (Trichopt - of the ento-
mologist) ont of the viewless air. If we may believe M. Darwin,
therc even a race between certain flowers, as to which can stick
themselves out most, 50 as to tax the energies of their admirers to the
last degree. In the woods of \l.ulagaac'u' the Angracum  ex-
pands Sits large sixerayed blossoms, like stars formed of snow-
white wax, with green nectaries of 113 inches in lenath, hanging
down beneath. As only the lower inch and a-half of their nec-
taries is filled with lnonv\. there must be moths with tongues of
proportionate leugth : and it the tongues of these moths are growing
longer by "n:nlurul selection,” the whip-like nectary of the
Orchid also elong and “still troubles each moth to insert its
probmcxs as far as possible in order to drain the last drop of
nectar.”

In pursuance of Lis promise to substantiate by facts the speculation
upon the * Origin of Species,” Mr. Darwin has now nousina
special volume result of numerous and careful examinations of a
particular trite of plants, selected for study heeause (like the pigeons
among domesticated things) it promised to afford very favourable
evnlenw. Long it was noticad by Robert Brown, and still earlier by
Sprengel (1793) that the structure of orchideous flowers was often such
that the seed could not be fertilised except by the assistance of inscets,
This is the case not only with the British species, but also with those
superb hothouse plunts ‘which form the chief attraction and ornament
of our early flower-<hows; they will not set .L sed without artificial
assistance.  In the whole nnm consisting of 43 genera, and about
1.()00 species, fertilisation is almost mvnrx.ibl\ left to insects: and

¢ the contrivances by which it is etlected ure as varied and almost as

erfect as any of the most beautitul ad: iptations in the animal king-
dom.” The author's sccond purpose is to show that these contrivances
have for their muain ohject tlw fertilisation of each flower by the
pollen of another tlower we believe Mr. Darwin is quite
successful.  * lnl--run~ a s to be so important, that it may
be regarded as 2 luw of n nd illustrations are to be met with
at every step.  Mr. Duary as shown us that the common
red clover of the 1< requires to be visited by the humble-bee
that the exotic Lolclia jul / rens in this part of England is never visited
by insects, and conseque um. from its pcw:lnr “structare, can never
form any seeds. "That the common fig rm]nnu “("px
been lum\vn from the most remote antiguity.  The flo
wood su he lised by lhoir own pollen, for another
reason—becanse the pistils are mature before the stamens, which is
not uncommon in the order £ mbelli iferee. A similar cirenmstance
promotes intercrossing amongst the insect tribes.  Every collector
will have observe [ thar the fumales of certain buttertlies, such as the
golden-brown ries (Melitva and Argynnis) appear a fortuight
betore the males: and it is strange to see the fresh and brilliant
courtiers pursuing oll and battered virgi ve doubtless
wandered far away from their birthplace and the companionship of
near relations. istons ot the s kind may be tr: ice famong the
shell-fish, whether they he free wanderers like the snail, fixtures like
the oyster, or imprisoned like the rock-borers,
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The purpose of this law is as unquestionable as the fact, if we may

judge by the resu!!; for the species of animals 'nul phnh equ nlly
degenerate when free intercommunication is restricted.  The know-
ledge of these cireumstances is the foundation of the improved modern
management of’ etud\. and it wonld be well for humanity if’ we acted
upon it oursclves ale the Jaws of consangninity more stringent.
The medical prutl n is well aware that ¢ s between near
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1 yme back to the Or s: howsh
forms of \these wet-seeming flow Brown imagined that
some resembled bees, in order to deter insects from visiting them.
We should have thought it was for a contrary reason 5 but Mr. Darwin
says he has never seen an insect visit the bee-opbrys, and he doubts
the statement of Mr. Price that it is attacked Ly the humble-bee.
For ourselves, we should be content with the Oriental fancy, that
flowers are the sonls of departed butter! But there is another
explanation, at which we can only hint, as it forms part of a more
general question,  Those who are interested in the subject may con-
sult the * Horre Entomologicie ™ of’ Macleay, and S nd’s paper
on “mimetic” resemblances,  Mr. Darwin doubts whether the num-
berless structures which exist in nature, (ux ro obvious use, could
have been created for the sake of mere variety and beauty, and seems
to regard these functionless oreans and fanciful resem Ulances as the
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“touches” which * make the whole world kin.,” The advocates of
“unity of design " in creation will claim them as so many proofs of

the correctness of their views.  They will say, with Ewmerson, to the

Rhodor:,

, O rival of the rose!

Kk, I never kne

Dut, in n rance, suppose
The self- Power that brought we here brought you.

Althongh we can boast of nothing at all comparable with the mag-
nificent npnphvl W orchids of tropical forests, which grow on I)vmnh;
overhanging streams that are ascended only by canoes, yet for the
purposes of scientifie inquiry we are by no means b.ull\ off.  The
woods and chalky pastures of Kent are especially rich in orchids, and
Mr. Darwin says that nine genera, including thirteen ~pouc<, grow
within a mile of his house. The structure of the flower is (ssenn lly
the same in the whole tribe.  Three coloured sepa
calyr of other tlowers, alternate with three petals, of whlch one is dif-
ferent from the rest.  This one should be uppermost, but owing to a
tw in the supporting stalk (l'nrmwl by the germen, or immature
fruit), it usnally h angs down, and is called the lip (lulnllu::l) It is
generally furnished with a tubular spur, or nectary, projecting back-
wards, and sometimes resembles the dark velvu\ body of an inseet,
while the lateral petals stand out like wings, The labollum is often
tripartite, owing to the combination with it of two of the nxt triad of
organs—the outer whirl of stamens, The third stamen is the only one
usnally developed, but there are indications of an inner set, two of
which become fertile in the s ds. This single stamen is
combined with the pistil to form the * column,” which rises up from
the centre of the ilower.  Of the three stizmas two are coniluent, and
the third forms a little beak (rostellum) projecting over them, and
carrving a wiseid disl, to whizh the anthers adhere. These fifteen
floral oreans are arranged three within three, in alternating order,
and their relation may be ascertained by tracing, as Mr, Darwin
has done, the course of the fifteen bundles of spiral vessels which

alwavs proceed upwards from the six gronps surrounding the
ovarinm,
Tt s very donbtful,” savs Mre. Darwin, ¢ whether these details

"

will be endured by the general reader:™ but withont them we cannot
vefer to a few of the special contrivances exhibited by our British
Orchids, and which some of our readers may wish to verify next spring.
Any one who has examined with the microscope the pollen of an orchis
(sueh, for example, as the early flowering species whose erimeon bloom
is made to eontrast with the zolden cowslips in onr butter-shops!) will
have noticed that instead of forming fine lizht dust, as in other flowers,
it consists of two waxy masses (or pollinin). each composed of a multi-
tude of paclets of pwlvn-"rmh hike carvtridges, or like the sperma?

tophora of the enttle-fish. The pollinia have long tails which vecome
attached to the viseid disk n( the rosi M, and assume the fanction of
< laced thus close we the ~n-rm.x, the pollen of the orchis
would never reach irs destination if left to itselt.  Covered by a bell-
alass the flowers wither without producing a seed.  But if an insect
shoull ahight on the Zehio/lum and push its proboscis into the nectary,
the vieid bases of the pollinia ('mu or hoth) are sure to stick to it, and
when withdrawn from ‘h" lower, and exposed to the air, this stick

substance has the peenliar (lnnrv of xmn r hard and dry in a few
minutes,  The procecding of the fly may be nmtw-‘ vl.h a .mmtml
peneil, to w (h 1]1“ pollen masses will & Mere, and it watehed for |
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+ill they touch it—a movement which looks as if it were spontancous,
but is really hygrometrie, and may be repeated by alternate wetting
and drying in some cases. The object of this movement of the pollinia
refers to their usual position on an inseet’s tongue, for if they diverged
from it they would never be of any use, but by falling close they
Yecome inserted with the toncue into other flowers, and portions of
their pollen are detached by adbiering to the stigmatic surfaces
of the pistile.  They can thus be applied to and will tertilise many
flowers,

In the *pyramidal ovehis™ the pollinin ave attached to a sincle
saddle-shaped disk, and aly removed in pairs. At the sides of the
neetary the labellum is fuynished with little projecting plates, com-
pared to the **justrument sometimes used for auiding a thread into
the fine eye of a needle.” These compel the proboscis of & moth—or
a fine bristle inserted between them—to enter the minute orifice of
the nec and depress the lip of the rostellum, which partially
closes it, ““like a trap placed in a run for game.”  When withdrawn
it removes the disk and attached pofinia, and when pushed into
another flower the poilinia will be found to have acquired the right
position to strile agains the stigmatic surfices which are only sticky
enough to break their elastic threads and tear off part of the pollen,
leaving plenty for other flowers. Mr. Westwood has taken humble
and hive bees with the pollivia attached to them; and similar obser-
vations have been made in France. But the buttertlies and moths
are the chicf fertilizers of the common British orchids.  Mr. Bond
Las taken twenty-three species of Lepidoptera with the pollinia of the
pyramidal orchis attuched to their tongues. A large majority
of these moths and butterflies had two or three pairs of pollinia
attached to them, and invariably to the probos An Adeoutia had
seven, and a Caradriva no less than eleven pairs, presenting
an extraordinary arborescent appearance. * The unfortunate moth,
with its proboscis thus encumbered, would soon have Deen starved
to death.” Many species of orchids with dull or inconspicuous
flowers, attract the visits of insects by their scent, like the leaf-
less * bird's-nest orchis,” with its sickly-looking bloom, and the
little “musk orchis,” with small green tlowers, hidden in the grass of
the chalk downs, which emits a strong musky smell, especially towards
nightfail. But there are some, like the fly-ophrys, which have no
honey, and whose flowers arc inconspicuous and scentl It is
diflicult to conjecture what attraction these offer, or what creature
visits them, and in fact they are very seldom fertilized. Mr. Darwin
has examined several hundred individual flowers, and found that
less than half bad one or both the pollen-masses removed, and the
proportion of seed-capsules produced was even less.  When trans-
planted from their native haunts they set no seed, Some of our
native orchids (e.g. morio, fusca, and maculata,) have a neetary with
no honey, and Sprengel calls them * sham nectar-producers,”” but
Mr. Darwin refuses to admit so * gigantic an imposture.”  Ile
believes that the walls of the nectary, being juicy and sweet,
are punctured by insects, as in the case of Mormodes and some other
foreign orchids.” In our greenhouses insects often bite boles through
the nectaries to get at the honey, a bad habit, which would lead to
the extinction of the species, if invariably followed in their native
homes, These observations throw a new light on the causes of
the rarity of species, The fine Orelis fusca of the Kent woods is
not very attractive to inscets, and is often imperfectly fertilised ; the
same has been remarked of its relative, O, militaris, in Germany.
The fragrant Gymnadenia grows equally in meadows and on the
chalk-downs 5 and it is a pretty little experiment to push a fine bristle
into the narrow mouth of the nectary, and observe how certainly the
pollinia ave withdrawn. The butterfly orchis, with conspicuous white
flowers, depends for its fertilisation on the largernocturnal Lepidoptera,
and moths have been taken with one eye covered and blinded by its
viscid disk. In the broad-leaved Epipactis of our southern and
western counties, the structure is such that an insect would not push
against the anthers till it was in the act of backing out of the flower.
Mr. Darwin found a spike with nine open flowers, from the whole of
which the pollinia were removed, with one exception, in which a fly,
too small for the task, had become glued to the stigma and there
miserably perished.  One of the prettiest Dritish orchids, called the
Sfragrant lady’s tresses ™ (Spiranthes antumnalis), bas the tubular
flowers arranged in a spire. It scerctes abundant nectar, and the
labellum is channelled, butthe passageis so narrow when the flower first
opens, that only a fine bristle can be passed down it in which state,
although the pollinia may be removed, the flower cannot be ferti
afterwards a wider passage is found to the stigmatic surface. Mr.
Darwin watched a colony of these flowers, and saw two kinds of
Lumble-bees visit them. 1le caught one with pollinia attached : it had
removed those of five flowers, and left portions of three of them on
the stigmus of other flowers.  The bees alight at the bottom of the
spike, and eravel up it spirally ; from the highest flowers they carry
away the pollivia, and convey them to the more fully expanded lower
blossoms of another plant. ~ The twayblade (Listera oralu) is ferti-
lised by small Hymenoptera.  As soon as the flower opens, it the erest
of the rostellum be touched ever so lizhtly, even with the thinnest hair,
a large drop of viseid fluid is instantancously expelled, and invaviably
catclies the tips of the loose pollinia. is fluid sets hard in two or
three seconds, and so rapid is the explosion, that when produced by a
needle, it is not easy to avoid bringing away the pollinia al-o. These
flowers secrete abundant nectar, and are much visited by small Hyme-
noptera and two-winged flies. They were observed when crawling
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into the voungest flowers to retreat suddenly, with the pair of bright
vellow pollinia sticking to their torcheads: and in one case an ex-
tremely minute inseet, not so larze as one of the po//iuia, was found
vainly ‘struggling, with its whole heal buried in the hardened
cement,
The bee-ophrys is the only British orelid in which there is any
arrangzement for the purpose of self-fertilisation, and the case is per-
plexing to Mr. Darwin in an unparalicled degr The pollen masses
have long, slender, and flexib el they hang down
and vibrate in the slichtest bre as to strike against
the viscid stigma, and are there secur , who first
observed this peenliarity, thought it was common the  species
of the genus Oplrys, but it is not so in the spider-opbrys, nor
vet in O, arachuites, which is sometimes considered a variety of
the bee.
We ean only refer to a few of the foreign orchids which the author
has examined in fresh bloom through the liberality of metropolitan
florists.  The diversity of the contr dmost all adapted to
favour the intercrossing of distinet th sto be exhaustless. In
many the labellum is suspended by i s ind elastic strap, and is
sometimes fringed, so as to vibrate with the slightest breath of air; it
is suid to be sometimes irritable, as in the Australian Calena, which,
en an insect alights upon it, suddenly shuts up against the
¢ column,” and incloses its prey as it were in a box. In Dendrobium
the filament of the anther is elastic, so as to shoot out the pollen-mass,
when disturbed by an inseet, in such a wanner thav it may rebound
and adhere to the stizma. The superh Catt/eya may be fertilized by
the humble-bee, for Sir W. Trevelyan has caught one in his hothouse,
where the Cattloya was in flower, with its whole back smeared, and
four pollinia attiched, ready to be conveyed to other flowers, In
Musierallia fenestrata the sepals cohere, leaving only a narrow open-
ing or window on cach side, where a small insect might enter, or a
Jarge one insert its proboscis: *some new and curious contrivance
has here to be made out !”  In the magnificent tribe of Vandea, in-
cluding many showy genera, like Oncidiom, Arides, and Phalanopsis
(of which those ladies who can afford it make bridal wreaths), the
pollen forms waxy masses, united to the rosteilum at an early period
of growth, and removed by inscets, together with the disk.  Calanthe
has cight pollen-masses radiating from one disk, which may be with-
drawn by inserting a needle into the mouth of the nectary. In
Mormodes the pedicle of the pollininm is so elastic as to straighten and
recurve with an instantaneous rebound, swinging up an inch or two,
and if no object is in the way (such as an_insect) it falls down, and
aenerally alights and st on the crest of the fabellum. Twelve or
fifteen minutes elapse, after ejection, before the pedicle 2 ainstraightens
and the anther-case drops off; and within such an interval it is almost
certain that an insect would leave one plant and fly to another. The
American genus Vanilla is eulivated for its pods in the East Indies and
Tahiti. but does not fruit without artificial aid when removed from
its own home and the insects specially adapted for its fertilisation.
Lastly, the Catasetum presents nothing to attract insects, and no
means of attaching its disks, but the rostellum has two processes like
antenna, of which the right hangs down and is apparently functionless,
while the left is held up. ‘The slightest touch applicd to this left-hand
antenna causes the pollinia to be shot out with a force suflicient to
arry them a distance of two or three feet. The most successful
fertilisers of orchids have never set the fruit of Caluselum, nor has it
been found with seeds in Essequibo.  But Sir R. Schomburgk states
that he has seen the flowers of Cafasetun growing on the same plant
with those of two other supposed genera, Monacanthus and Myanthus.
It is, therefore, now regarded as the male flower; and the second
(known to produce abundant fruit) as the female form of the same
plant; while the third, differing cqually from the others in appearance,
combines the characters of both sexes, as in ordinary orchids. The
pollinia of Catasetum are shot out like a blunt arrow, with an adhesive
point, and seem expressly intended to be dischargzed at some downy
moth, which, disturbed by the blow, will fly with thei sooner or later
to the female plant. Mr. Darwin believes the geuus Acropera also
to be a sterile plant, and that the fertile-form is yet unknown.  “All
the parts of the flower seem contr ed that it should never be ferti-
lised.” The widely-dissemainated tritie of slipper-orchids, Of.WhiCh
we have one Dritish species (the Cypripedivm, o lady’s-slipper),
differ from all the rest far more than any others dier.  One
author regards them as the “record of a former and more simple
state of the order.” But they appear as much to requre the aid of
insects.

In conclusion, Mr. Darwin illustrates the nggle for existence,”
by contrasting the extraordinary fecundity of some orehids with the
comiparatively insignificant ghare they take in the general herbage.
l:'pi/un,'tis,',,rmull!'//um. one of the least vulgar ornanients of limestone
woods, produces 6000 seeds to the capsule, or 24,000 to the plant.
The smaller seeds of the common spotted orchis are uite & numerous,
and 30 capsules may be found on a spike, containing altogether
156,000 seeds, enough, if all orew, to cover an acre of ground rather
more closely than they could flourish. At this rate of inerease, * the
areat grandchildren of a single plant would nearly clothe with one
uniform green carpet, the entire surface of the land throughout the
globe.” I

"Tennyson, who appears to have been much improssed by facts of
this kind, and who anticipated Mr. Darwin in the expression of them,
calls this  an evil dream ” of Nature's:
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