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NOTES
THE FERTILIZATION OF ORCHIDS.
BY

CHARLES DARWIN, M.A., F.R.S.

To the Editors of the Annals and Magazine of Natwral History.

(ENTLEMEN,

Having drawn up some notes for a French translation of
my WUTL “ On the various contrivances by which British and
Foreign Orchids are Fertilized by Insects’ (1862), it has ap-
peared to me that these notes would be worth ]:}111]1.i51'1i]1g In
English. I have thus been able to bring up the literature of
the subject to the present day, by g o1vVINg ltﬁ:l ences to, tog ether
with very brief abstracts of, "all the papers pub]ﬁhod since my
work appeared, These papers contain, op tl
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2 Mr. C. Darwin on the Fertilization of Orchids. | o
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that it may be safely predicated that orchids with very long R
nectaries, such as the Anacamptis, Gymnadenia, and Platan- il
thera, are habitually fertilized by Lepidoptera, whilst those L
with only moderately long nectaries are fertilized by bees and Tisg
Diptera—in short, that the length of the nectary 1s correlated ol
with that of the proboscis of the insect which visits the plant. il
I have now seen Orchis morio fertilized by various kinds of i
bees, namely :—by the hive-bee (Apis mellifica), to some ot | af)
which from ten to sixteen pollen-masses were attached ; by \ U
Bombus muscorum, with several pollen-masses attached to the o
bare surface close above the mandibles; by FHucera long:- e
cornis, with eleven pollen-masses attached to its head; and o
by Osmia rufa. These bees, and the other Hymenoptera I
mentioned throughout these notes, have been named for me by f
our highest authority, Mr. Frederick Smith, of the British M
Museum. The Diptera have been named by Mr. F. Walker, N
of the same establishment. In Northern (;}-gfl‘l'leli'ty; Dr. H. |
Miiller of Lippstadt found pollen-masses of Orchis morio at- El
tached to Bombus silvarum, lapidarius, confusus, and pra- |
torum. The same excellent observer found the pollen-masses :
of Orchis latifolia attached to a Bombus; but this orchis 1S [
also frequented by Diptera. A friend watched for me Orchus fl”
mascula, and saw several flowers visited by a Bombus,
apparently B. muscorum ; but 1t 1s surprising how seldom I
any insect can be seen visiting this common species.  With ;
respect to Orchis maculata, my son, Mr. Greorge Darwin, has :
Jearly made out the manner of its fertilization. He saw many s
' — ol
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ot Orchis maculata; and in this orchis I could occasionally
detect minute brown specks, where punctures had been made.
Hence the view suggested by me that insects puncture the
inner lining of the nectary and suck the fluid contained be-
tween the two coats may be safely accepted. 1 have said in
my work that this hypothesis was a bold one, as no Instance
was known of Lepidoptera penetrating with their delicate pro-
boscides any membrane ; but I now hear from Mr. R. Trimen
that at the Cape of Good Hope moths and butterflies do much
injury to peaches and plums by penetrating the skin, m parts
which have not been in the least broken.

Since the appearance of my work, the following observations
havebeen publishedon other species of Orchis and on certain allied
forms (p. 53).—Mr. J. Traherne Moggridge has given (Journ.
Linn. Soc. vol. viii. Botany, 1865, p. 256) a very interesting
account of the structure and manner of fertilization of Orches
or Aceras longibracteata. Both pollinia, as m Adnacamptes
pyramidalis, are attached to the same viscid disk ; but, differ-
ently from those in that species, after being removed from the
anther-cases, they first converge and then undergo the move-
ment of depression. But the most interesting peculiarity in
this species is that insects suck nectar out of minute open cells
in the honeycombed surface of the labellum.  Mr. Moggridge
saw this plant fertilized by a large bee, the Xylocopa violacea.
He adds some observations on Orchis hircina, and describes
the structure and manner of fertilization of Serapias cordigera
by another bee, viz. the Ceratina albilabris. In this Serapias
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mmd a tew other cases of orchids which have structura pecl-
liarities adapted both for self-fertilization and for crossing. 1
may here also refer to a paper by Mr. R. Trimen (Journ. Linn.
Soc. vol. vii. Botany, 1863, p. 144) on the beautiful Disa
grandiflora of the Cape of Good Hope. This orchid presents
several remarkable characteristics, one of these being that the
pollinia do not spontaneously undergo any movement of de-
pression, the weight of the pollen-masses sufficing to bend the
caudicle mto the proper curvature for the act of fertilization.
Another peculiarity 1s that the posterior sepal secretes nectar,
and 18 developed into a spur-like nectary. Mr. Trimen in-
forms me that he has seen a Dipterous insect, allied to Bom-
bylius, frequenting the flowers. I may add that Mr. Trimen
has sent me descriptions and specimens of various other South-
African orchids, which confirm the general conclusions at
which I have arrived in my work. |

On the movement of the pollinia of Ophrys muscifera (p. 56).
—Mr. T. H. Farrer, who has lately been attending to the fer-
tilization of various plants, has convinced me that I have
erred, and that the pollinia of this Ophrys do undergo a move-

»

ment of dﬂpression. Hence my remarks on the correlation of

the various parts of the flower are to a certain extent invali-
dated ; but there can be no doubt that the naturally bent
audicle plays an important part in placing the pollen-mass
In a proper position for striking the stigma. I have continued
occasionally to watch the flowers of this species, but have
never succeeded in seeing insects visit them ; but I have been
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Mr. C. Darwin on the Fertilization of Orchids. 5

spontaneously fall out. He appears to think that I infer that
this Ophrys fertilizes 'if;~'ﬂ3-lfjl which is an error.

Ophrys apifera (p. 71).—Prof. Treviranus at first doubted
(Bntumdm /uhma? 1862, p. 11) the accuracy of my account of
this Ophrys, and of the differences between it and O. arach-
nites ; but he has subsequently (Bot. Zeit. 1863, p. 241) fully
confirmed all that 1 have stated.

Ophrys arachnites (p.72).—I have now examined several ad-
ditional livi ing specimens of this Ophrys, and can confirm my
statement that the pollinia do not fall out of the anther-cases
even when the spikes are strongly shaken; nor do they f fall
out when the spikes are kept wt:l]ld]ﬂ” in w ater for a week.
Mr. J. Moggridge has made (Journ. Linn. Soc., Bot. vol. viii.
1865, p. 258) a remarkable observation on 0. sc uZ-')pfsr? which
18 ¢l m}f allied to 0. arachnites,—namely, that at Mentone it
never exhibits any tendency o %]f—h*l’rihmtmn whilst at
Cannes all the flowers fertilize themselves, owing to a slight
modification in the curvature of the anther, thLh causes the
pollinia to fall out. 'This botanist has ¢ ITL‘D in his ¢ Flora of
Mentone,’ a full deseription, with {:‘\,(Llleut hﬂ‘mv , of 0. scolo-
, and apifera ; and he hehvﬂh trom
the number of intermediate forms, that they must all be
ranked as varieties of a single %]}Dum and that their differ-
ences are intimately connected with their period of flowering.
It does not appear that these forms in England, judging from
their distribution, are liable to pass into each other, within any
moderate or {}l}‘-a{'l vable p:;*nml of time.

On the fertilization of Herminium monorchis (p. 74).—My
son, Mr. Geor ge Darwin, has fully observed the manner of
irultllm.:ﬂmn t::rt this mnmh; and rare orchis. It E.ll”Ll‘H from
that of any other genus known to me. He saw the flowers
entered by various minute insects, and brought home no less
than twenty-seven specimens with }mﬂmm l’“uw ally with only
one, but sometimes with two) attached to them. These insects
consisted of minute Hymenoptera (of which Zetrastichus dia-

phantus was the commonest), of Diptera and Coleoptera, the

latter being Malthodes brevicollis. The one indispensable
point appears to be that the 111-u[‘ t should be of very minute
size, the largest being only the 5% of an inch in length. Tt
18 ._fm extraordinary f:l(j that in all the specimens the 1}{)“1111&
were attached to the same peculiar spot, namely, to the outer
side of one of the two front legs. to the pro jection for
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6 Mr. C. Darwin on the Fertilization of Orchids.

of the labellum stands so close to the anther and stigma, that
insects always enter the flower at one corner, between the
margin of the labellum and one of the upper petals; they also
almost always crawl in with their backs turned directly or
obliquely towards the labellum. My son saw several which
had begun to crawl into the flower in a different position ; but
they came out and changed their position. Thus, standing in
either corner of the flower, with their backs turned towards
the labellum, they inserted their heads and fore legs into the
short nectary, which is seated between the two widely sepa-
rated viscid disks. I ascertained that they stand in this po-
sition by finding three dead insects, which had been per-
manently glued to the disks. Whilst sucking the nectar,
which occupies about two or three minutes, the projecting
joint of the femur stands under the large helmet-like viscid
disk on either side; and when the insect retreats, the disk
exactly fits on, and is glued to, the prominent joint. The
movement of depression in the caudicle then takes place, and
the mass of pollen-grains projects just beyond the tibia ; so
that the insect, when entering another flower, can hardly fail
to fertilize the stigma, which 1s situated directly beneath the
disk on either side. I know of hardly any other case In
which the whole structure of the flower is more beautifully
correlated than in the Herminium for a most peculiar manner
of fertilization.

On the movement of the pollinia in Peristylus viridis (p. 76).
__Mvr. T. H. Farrer informs me that the pollinia certainly un-
dergo a movement of depression, but that this does not take
place until twenty or thirty minutes have elapsed after their
removal from the anther-cases. This length of time probably
accounts for my oversight. He asserts that, after the move-
ment of depression, the pollinia become much better adapted
to strike the stiematic surface. He suggests that msects may
take a long time to lick up the nectar from the two naked
spots on the labellum, and through the narrow slit-like open-
ing into the nectary—and that during this time the polli-
nium becomes firmly attached, by the slow hardening of the
viscid matter, to the insect’s body, so as 1o be subsequently
ready to fertilize another flower when visited by the same
insect.

On the

i

Lepidoptera which fertilize the G ymnadenia conopsea,
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Myr. C. Darwin on the Fertilization of Orchids. 7

I may add that he caught the first-named moth, bearing the
pollinia of this orchis, in my flower-garden, altlmu“h more
than a quarter of a mile distant from any spot where the plant

grows. /. Isstate in. my work that I do not understand the cause
of the dive ergence of the pollinia so that they are enabled to
strike ‘the lateral stigmatic surfaces; but the explanation 1s
simple. The upper margin of the 11@(:&11?’ 1s arched, being
formed on one side by ‘[h(th disk of one pc rlhmum, and on th(,
other side by the other disk. Now if a moth inserts its pro-
boscis obliquely, and there-are no guiding-ridges by which, as
In Anacamptis pYr amidalrs, a muth 18 mm];(*lh—‘-d to 1115@11: 1ts
proboscis directly in front, or if a bristle be inserted obliquely,
one pollinium alone is wnmved. In this case the 1)011111111111
becomes attached a little on one side of the bristle or proboscis;
and 1ts extremity, after the vertical movement of duplewmn
(JCCHPlC‘& a proper puﬂtmn for hfl]lﬂ]l” the lateral btl”]’llft on
the same side.

On the Gymnadenia tridentata of North America (p. 83).—
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8 Mr. C. Darwin on the Fertilization of Orchads.

disks do not stand far apart, have curious contrivances, such
as a channelled labellum, lateral shields, &ec., compelling
moths to insert their proboscides directly in front. £/ Hookers,
on the other hand (¢b7d. vol. xxxiv. 1862, p. 143), differs mn a
very interesting manner: the two viscid disks stand widely
separated from each other; consequently a moth, unless of
gigantic size, would be able to suck the copious nectar without
touching either disk ; but this risk is avoided in the following
manner :— L he central line of the stigma is prominent, and the

* labellum, instead of hanging down, as in most of the other

species, 18 curved upwards, so that the front of the flower 1s
made somewhat tubular and is divided into two halves. Thus
a moth is compelled to go to one or the other side, and 1its
face will almost certainly be brought into contact with one of
the.disks. The drum of the pollinium, when removed, con-
tracts in the same manner as 1 have described under P/ chlo-
rantha. Prof. Gray has seewy a butterfly from Canada with
the pollinia of this species attached to each eye. In the case
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Mr. C. Darwin on the Fertilization of Orchic J

do this; the y always clung, whilst sucki ing the nectar, to the
li!‘wf l] dILfl IHH”L l Imli UT TE!L* li e ”[un W |1]: h Was ﬂ“h F”““‘ I
downwards., Owi inge to this part be mrr elastic and tending to
spring up, the ]!L-t..-:*, as they left the flowers, seemed to fly
rather upw: L11]~a and this 1¥Wh111!] fav our, 1n T]]!*TEJ anner 1*1']:111111t Il
by me, the L'illl}_]_;l_‘- withdrawal of the pollen-masses, quite as

ut]f :L‘“ an 1nsect crawling out of the flower in an upward
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the experiment on nine additional flowers : of these, three di
not produce seed-capsules; but this may have been accidental.
Of six capsules which were produced, two contained about as
many seeds as the capsules of unmutilated flowers on the same
plant ; but four c: 1]1*~111 es contained much fewer ta{.':*_n_ri.."is. The
seeds iHu...ltir.'_.]'%'E..'..H- were well-formed. 'T'hese experiments, as
far as they go, support the view that the distal part of the
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10 Mr. C. Darwin on the Fertilization of Orchids.

abellum plays an nnlunmnt part in leading insects to enter
,mtl leave the flower 1n a proper manner for Mhl zation.

Fertilization HT E E!I]r;ln tig latifolia I] ]_”'ll — 1\1“1'”!_”}[ this
orchis 18 not common in the 114.1111h' of Thmn by a f yrtunate
chance several plants sprang up in a gravel walk close to my
house, so that I have been able to observe them during seve ral
years, and have thus discovered how they are hlhll;wi Al-

T

tl " ;f”h” anthera gran Hﬁ/wrr (] IHH' ~—Ihumq. the ye
1€ lowers of this orchis {len Uul to have ].H{i e
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f*’.n' f." ELr=Te - .
e self~fe ff’sfa >t on of certain E ]nuiq ndrege (p. 166).

Dr. Cyi
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ys (JOurn. .M. Soct vol. viii, Bot: any, HFI
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insects, and are enawed
Vandea and otl

by them, as in the case of many
. 1er exotic orchids. 3

Goodyera repens (p. 114).—Mr. R. B. Thomson informs me
that in the north of Scotland he saw many humble-bees visit-

CLUY Yy 5

matic surface; subsequently the rostellum »ises and exposes
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2 Mzr. C. Darwin on the Fertilization of Orchids.

the stigma; so that everything here goes on as I have de-
scribed under Listera ovata. The flowers are frec juented by
minute Diptera and Hymenoptera.
-"' ' e, =T o l:.'l T . . '
On the self-fertilization of Neottia nidus-avis, and on the

7

Manner of fortilization

of varwus exotic Orchids (p. 189)
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Mzr. C. Darwin on the Fertilization of Orchids. 13

—I may here remark that Delpino (Fecondazione nelle Piante,
Firenze, 1867, p. 19) says he has examined flowers of Irrwrfrr
FEpide .rufn:m Phaius, f)air:ff?mm and Dendrobium, and con-
firms my 5;#3 neral statements. l‘lm late Prof. Bronn, in his

] Grerman translation of this work (1862, p. 221), gives a de-
d seription of the structure and manner of fertilization of Stan-
I» hopea devoniensis.

0 Sexes of Acropera not separated (p. 206).—1 have committed
I a great error about this genus, in supposing that the sexes
i were separate. Mr. J. Scott, of the Royal Botanic Garden of
I Edinburgh, soon convinced me that it was an hermaphrodite,
i by sending me capsules containing good seed, which he had
3 obtained ]]r tertilizing some Hcmua with }mﬂvn from the same
Al plant. He succeeded in doing this by cutting open the stig-
U matic chamber, and llIHLliHl“ the ]mﬂvn masses. My error

- arose from my I*rnnmm e of the remarkable fact f]htf as shown
ji by Dr. Hild [ebrand ( Botanische Zeitung, 1863, {)(f 30 et
o seq., and Aug. 4, 1865),'*in many orchids ’th oV Illt*-. are not
| de nlu;u v mml several weeks or e hl months after the pollen-
tubes have penetr thu] the stigma. No doubt if I had exa-
mined the ovaria of Aeropera some time after the flowers had
withered, I should have found well-developed ovules. In
many I:_*xntic orchids besides Acropera {]hlmLh?’? n f’}msf;ﬁr::nm
Cirrhea, Acineta, Stanhopea, &c.), the entrance into the stig-
matic chamber is s0 narrow that ﬂl{‘ pollen-masses cannot h{‘
inserted without the greatest difficulty. How fertilization is
effected 1n these cases 1s not yet known. That insects are the
acents there can be no fhth ; for Dr. Criiger saw a bee (fu~
glossa) with a pollinium of a 'Sta mhopea attached to its ]m{*L
and bees of the same genus continually visit Gongora. Fritz
Miiller has observed, in the case ni Cvrrhea (Bot. Zeitung,
Sept. 1868, p. 630), that if one end of the pollen-mass be i in-
Hn':ltu{ into the narrow entrance of the stigmatic chamber, this

L4 L

of the pulhmmn, n.m] not the humﬂ end, 18 ordinarily inserted

1862 into the stigmatic chamber. By thus pldcmfr the pnllnuum
nuch I have r}u_..fmmmll} succeeded 1n fertilizing some of these
fi orchids, and have obtained seed- L:l[hll]{“ﬂ

oh ] htfmhw and }‘ufrfr,.,m’mm of the Vandem dc. rf Brazil
el g (p. 210) —Fritz Miiller has sent me many letters containing an
hat l1-.1,’{}111*-;hlﬂ“‘ number of new and curious observations on the
189 structure aml manner of cross-fertilization of various orchids
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14 Mr. C. Darwin on the Fertilization of Orchids.

inimbif.ing South Brazil. I much regret that I have not here

space or time to give an abstract of his many discoveries, ;
which support the general conclusions given in my *ﬁmh, B
but I hope that he will some day be induced to l}ll}ﬂ[ml a full '
account of his observations.

Fertilization of Catasetum (p. 211).—It has been highly |

satisfactory to me that my th(l‘uli’]i}]h and piuhuut, conclu- |
s10ns in 1ﬂfum] to Catasetum have been tully confirmed by the

late Dr. Criiger, the Director of the Botanic Grardens of Thi- ;-_
nidad, in letters to me and in his p paper 1n the ¢ Journal of the |
Limumu Society ’ (vol. viii. Bot. 1864, p. 12 7). He sent me
specimens of the bees, belonging to three s species of ;"nrﬂmw}
which he saw gnaw m” the 111-~n11: of the labellum. The pol-
linia, when ejected, become attached to, and lie flat on, the
lmu;!-u-« of the bees, on the hairy surface of the thorax. Dr.
Criiger has also proved that I was correct in asserting that
the sexes of Catasetum are separate, for he fertilized female
Hlowers with pollen from the male }Lm[w and Kritz Miiller
effected the same thing with Catasetum mentosum in South
Brazil. Nevertheless, from two accounts which 1 have re-
cerved, 1t appears ﬂmf Catasetum tridentatum, though a male
plant, oce asionally produces seed-capsules ; but every botanist
Lm_m'ﬁ. that this occasionally occurs with the males of other
dicecious plants. Fritz Miiller has given (Botanische Zeitung,
“'wpf 1868, p. 630) a most nmnwfmu account, agreeing w 1f}
mine, of ﬂw state of the minute ]m]lmm in the fe nmlv ]ﬂ ant :
the *mﬂw never opens, and the pollen-masses are not attached
to the viscid disks, so that they cannot be removed by any
natural means. The pollen-grains, as so gener: ally occurs w ith
rudimentary organs, are extreme ly variable in size and shape.
Nevertheless the Hmuh of the rudime ntary pollen-masses be-
longing to the fernale plant, when applied (which can never
naturally occur) to the stigmatic surface, emitted their pollen-

Mormodes luxatum |’[-;. 265).—1 have now examined another
hpi}uf=- of Mormodes, the rare M. luxatum, fmd I find that the
chief points of Htuu;tuw and the action of the different parts,
including the hﬂm’rwﬂnf}w of the filament, are the same as
im M. ignea. ~The cup of the labellum, lmwmm 1s much
larger r, and 18 not pressed down firmly r:_m the ﬁhnm‘m on the
summit of the column. This cup probably serves to attract
sects, and, as 1 Catasetum, 18 gnawed by them. The flowers |
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- Mr. C. Darwin on the Fertilization of Orchids. 17
llﬁl 'I*h-‘f-ﬂl}’,'-»_ &

'1}“;}1 beset with ‘minute, rigid, sharp-pointed papille, all directed
Publigh forwards, which are excellently adapted to brush off the pollen

from an insect’s head or back.”

Lhe use of “the copious fluid contained within the labellum
of Coryanthes (1. 278).—The Coryanthes macrantha is per-
haps the most wonderful of all known orchids, even more

been Jj
HSTE
UCTIye (i
meg fy

Idens f wonderful in structure and function than Catasetum. Tts
oumg] ¢ manner of fertilization has been described by Dr. Criiger in
He gey, the ®Journal of the Linnean Society’ (vol. viii. Bot. 1864,
 0f Bugl, p- 130), and in lletters to me. He sent me bees, belon ging to
L, They the genus Fuglassa, which he saw at work. The fluid in the
flat op ¢ bucket formed by the basal part of the labellum is not nectar
horay, | and does not attract insects, but serves, by wetting their
serting f wings, to prevent them from crawling out except through the
lized fi small passages close to the anther and stigma. Thus the
ity il secretion of fluid in this orchis serves exactly the same end as
m i L the inflected margins of the labellum in ‘Cypripedium. _
I Fw On the fr;-s.ffﬂm‘-.—:*; that Insects vistt many exotic Orehids n order
ioh 3 g to gnaw parts of the labellum, and not for the sake of mectar

(p. 284).—1t has been highly satisfactory to me that this hypo-
S8 has been fully confirmed. - In theWest Indies; Dr-Criiger

eIy Efli'l';’é]]{}_‘
!_: -
LG8 (1 ﬂﬂ]t‘;
he Zeitig
reemg i
B
Nale Jiant;
I |
0T attachs
a“Ll ]_'ﬂ.' day

and shape
A8 i |
can nem }
elr 1ol

Bonatea speciosa (p. 500).—1LNe Mmammer of Tertizaton oy
this extraordinary orchis has now been fully deseribed by Mr.

g

\ R. Trimen in the ¢ Journal of the Linnean Society ’ (vol. ix.
v Bot. 1865, p. 156). A projection rising from the base of the
ﬂ labellum is one of its most remarkable peculiarities, as an in-

sect 18 thus compelled to insert its proboscis on one side, and

thus to touch one of the two widely separated and projecting

med angte viseid disks. Mr. J. P. Mansel Weale has also published
ind thatte (thed. vol. x. 1869, p. 470) analogous observations on a second
erent s species, viz. Bonatea Darwindi. Mr. Weale caught a skipper-
he same 8 butterfly (Pyrgus elmo) quite embarrassed by the number of
r, 18 ML pollinia belonging to this orchis which adhered to its sternum.
nent onth I do not know of any other case in which the pollinia adhere
5 to affn to the sternum of a Lepidopterous inseet.
e floven On the nature of the contraction whieh causes the pollinia,
after their removal from the anther, to change their position
B
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18 My. C. Darwin on the Fertilization of Owrchids.

(p.- 338).—In Orchis fe’f}'r:fnr?-}. I it,‘.hj-a"l.]'[}" saw, under the micro-
scope, the whole front of the viseid disk become t.EL.‘].ﬂ‘(?HEE{] as the
two pollinia together underwent the movement of depression,

Number of seeds (p. 344).—The number of seeds produced
by Orchis maculata, as given in my work, 13 small in com-
parison with that produced by some foreign species. 1 have
shown (Variation of Animals and Plants under Domestication,
vol. 11, fSGS? p. 379), on the Elllﬂli_}l‘il’.}; {'}_f' _}UT. Scott, that a
single capsule of Acropera contained 871,250 seeds ; and the
species produces so many flowers and 1‘;1£3L‘111{=.H,:]1:1t. ln-_r.n:m.glci
plant probably sometimes produces as many as ;—L nan.ml.-,a of
seeds 1n the course of a single year. Fritz Miiller carefully
estimated, by weighing, the number of seeds n a single capsule
of a Mazillaria in South Brazil, and found Hw. number
1,756,440. The same plant sometimes produces half-a-dozen
capsules. 1fevrtr

Number Q}"jﬁr_’}ffﬁn—g?ﬂi"us (p. 355).—I1 have EIlt’lDEl‘.‘ﬂll]‘l{:il_ to
estimate the number of pollen-grains produced by a single
Mower of Orchis mascula. 'There are two pollen-masses ; in
one of these I counted 153 packets of pollen; each packet
contains, as far as I could count, by carefully breaking it up

\

; » 'Y 2
the mature plant !

Enumeration of the Orchides which, as at present known,
habitually fertilize themselves (p- 358).—We have now seen
that self-fertilization habitually occurs, in a more or less perfect
manner, in one of the species of Ophrys, of Neotinea, Gymna-
denia, Platanthera, Liprpactis, Cephalanthera, Neottia, and in
those Epidendree and in Dendrobium which often produce
tlowers that never expand. No doubt other cases will here-
after be discovered. Self-fertilization seems to be more per-
fectly secured in Ophrys apifera and in Neotinea intacta than
in the other species. But it deserves especial notice that in
all these orchids structures are still present, not in a rudimen-
tary condition, which are manifestly adapted for the tran sport
by insects of the pollen-masses from one flower to another.
As I have elsewhere remarked, some plants, both indigenous
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Mr. C. Darwin on the Fertilization of Orchids. 19

and naturalized, rarely or never bear flowers, or, if they do bear
Howers, these never pmdu{ e seed. But no one doubts that
it is a general law of mnature that phanerogamic plants should
]nmluu flowers, and that these flowers should pmduu‘ seed.
When they fail to do this, we believe that such plants would
perform their proper hnwhmh under different conditions, or
that they formerly did so and will do so again. On "ma]ﬂ{_{l{tﬁl
”mumla I believe that the few orchids which do not now inter-
cross, either did formerly intercross (the means for effecting
this being still retained) or that thn::“r will do so at some
future period under different conditions, unless, indeed, they
[_].{-{u}nm E};ti]u_‘l 'lil‘t_ﬂtl T}]L‘. ﬁﬂ'il E‘.'Hj{_'{'_'.!;:l :"JE1 ]t_m_'Q;-{'i_‘.l‘tlfi]’lllf?f] EIDSL‘
interbreeding.
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