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OBSERVATIONS ON THE POLLINATION OF ORCHIDS
By J. Ros. GarneT, Melbourne

" The observations I am about to record concern the pollination,
y a tiny fly, of a group of four species of the relatively large
genus of Austra_ha.n terrestrial Orchid, Prasophyllum, R. Brow?]
The four species, Pr. Morrisii, Nicholls, Pr. Aprcheri, Hooker 1.
Pr._ mgricans, R.Br., and Pr. despectans, Hk.f., have béen in culti-
vation for several years and my interest in the progress of the
plants from year to year was soon coupled with an interest in the
process of pollination that went on in the flowers.

A point that was soon noticed was that the pollinia of a number
of flowers of each of the species was missing when I came to
examine them._ Occasionally the missing pollen was traced to a
stigma, where its presence was recognized by the altered appear-
ance of the stigmatic surface. Normally smooth and glistening
it becomes rough and frosted after pollen absorption and no trace
of the original pigment of the pollen remains.

As an explanation of this pollen transference it was thought
that, as the plants were growing in small pots out of doors agita-
tion by wind may have caused the pollinia to spring from the
anther in the manner not unusual with some of the largér members
of this genus. Further agitation during transference of the plant;
fodg c]E‘I)la.ce suitable for further examination may then have dis-
Oon %ﬁe Stgzgngéllen masses and caused their fortuitous deposition

That this conclusion was improbable was demonstrated later
when it was seen that several flowers on plants of each of three
species which were, at that time, in cultivation, and which had
not been cut, began to exhibit fruits. These, in course of time
dehisced and produced fertile seed. Thus it seemed that some
external agency was responsible for the fertilization of the flowers

In the following autumn a careful watch was kept to determine
the identity of the mysterious agent. Prasophyllum Morrisii was
the first of the group to bloom—a sturdy specimen with fourteen
ﬁowers: With all the satisfaction of one who has induced profuse
bloom in a shy exotic Orchid, I was wont to stand and admire
this bewhiskered Prasophyllum with its comically tremulous
]tia.bellum % and one crisp sunny morning in March, 1934, T had
S;;zvé;gtlfso 323? of having the problem of the plants’ pollination

Several tiny flies appeared to he greatly attracted by the
ﬂovyers, climbing over them, and often some, evidently more
daring than others, made their way on to the labellum, where
they appeared to hrowse in a leisurely fashion. Once on thel surface
of the labellum they seemed to lose interest in the outside world,
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and the pot containing the plant could be lifted up and inverted
to permit of examination with a hand-lens of their further
manoeuvres. It was then seen that the flies became more eager
the further they progressed, until, reaching the dead-end of the
column, they settled themselves for two or three minutes, evidently
feeding on the glandular excretions that occur at the base of the
labellum. Here they assume a position similar to that shown in
Fig. O, Plate XVIIL

After satisfying myself that this was not merely a chance
occurrence, a large test tube was lowered over the flower-spike,
and in due course three flies, each of which had pollen adhering
to the dorsum of the thorax, were collected and subsequently
examined.

During the ensuing fortnight these visitations were frequently
observed, until the several anthers of the plant were bereft of
their pollen. Two flowers, evidently pollinated, were removed
and examined under the microscope, and it was seen that the
stigma of each showed the characteristic signs of pollen absorption.

Later in March, and during the first half of April, Pr. Archert
and Pr. despectans bloomed, together with other plants of Pr.
Morrisii. 1t being Easter, there occurred ample opportunity for
keeping them under observation, and it was found that the flies
established a definite order of preference of one species of flower
to another, the order of favour being Morrisit, Archeri, despectans.
Tt seemed that only when the feeding grounds on the first two
were exhausted did they visit despectans. In 1934, I saw no flies
visit the latter ; nevertheless, in two plants which were permitted
to die a natural death, pollination had occurred in 8 of the 10 and
1 of the 15 flowers, respectively. In two plants of Pr. Archeri
pollination had been effected in 14 of the 15 and 4 of the 5 flowers
~a quite high percentage! The popular Pr. Morrisii, despite the
marked hospitality it afforded its visitors, gave a relatively low

vield of fruits. For the two plants which were not cut and pressed

the results were 6 of the 10 and 3 of the 11 flowers pollinated.

It is interesting to note here that the fruits are observed to take
just over two months to ripen and dehisce. This is an average
period and naturally the process of ripening is governed to a
large extent by weather conditions. A further point of interest
is that seed dispersal thus takes place in the late autumn or, in
general, during the frosty weather and before the onset of the
winter rans.

In the autumn of 1935 the same set of Prasophylls was again
kept under observation, and as Pr. migricans had been added to
the collection in 1934, flowering plants of this species were also
available for study. One specimen bloomed early in March—
almost a fortnight in advance of plants of the three other species
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—and it was seen that this species also attracted the tiny flies.
In seven days the twelve flowers had expanded and two fruits had
set, and when the plant was cut and examined at the end of this
period it was seen that all but three of the anthers were bereit
of their pollen.

Later in March and during April, as representatives of the
three other species flowered, it was again seen that Pr. Morrisii
was first, while Pr. Archeri and Pr. nigricans seemed to share
the honours for second place. During this season the flies were
observed to enter the somewhat smaller flowers of Pr. despectans,
and that pollination was effected was soon evident by the swelling
fruits of 4 of the 23 flowers on one sturdy plant. The smaller
and narrower opening to the inner structure made observation
of the progress of the flies rather difficult, but it was seen that
much the same course was followed as in the other three species—
tentative browsing at the entrance and on the lamina of the labellum,
followed by a more determined penetration into the interior, where
a short stay occurred, the fly finally hacking out with pollinia.
adhering to the dorsum of its thorax.

While carrying out these studies I realized the significance of’
the column appendages and the hinged labellum. Reference to
the figures in Plate XVIII will show that one of the differentiating
features of the four species is the shape and structure of the column

appendage. It is easy to imagine that the characteristic shape of

these processes has been evolved to meet a definite contingency,
and i one compares flowers of each of the four species under
discussion it will be seen that the angle of the sinus formed by
the margins of the petals and dorsal sepals varies from species
to species, being from 60 to 70 degrees in Pr. Morristi and Pr,
Archeri from 45 to 55 degrees in Pr. nigricans, and quite acute—
from 30 to 40 degrees—in Pr. despectans. In each type the
appendage to the column is modified in such a way as to prevent

lateral movements and egress through this sinus by a visiting:

insect.
As part of the marvellously contrived mechanism the labelluny

plays its important part. In each of the species the callus plate
of the labellum is represented by two parallel elongated glands
arising at and occupying almost the whole of the proximal end
and extending in decreasing width to the distal apex, near which

they fuse and merge with the non-glandular lamina. These raised

lines of the callus plate evidently constitute the preliminary feeding-

grounds of the visiting insects. Experiment showed that a tiny

drop of fluid exuded whenever the plates were stabbed with a
fine needle, and it was also seen that the labella of freshly expanded

flowers were liberally bedewed with minute drops of glandular

exudate arising from the elongated gland.
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Further examination of the labella showed that at the base of
each there is a smooth, somewhat glistening and

roughly triangular
depression between the two raised lines. This area is connected to
the hinge-like claw and it is possible that pressure on this area
assists in maintaining the labellum in a rigid position when the
visiting insect is properly installed on it. This is mere supposition,
but the observable fact’is that the labellum swings down on its
hinge as the fly penetrates into the flower and. while feeding at

3-Iicr0ph0tograph of dipteran respousible for
Prasephyllum Archeri Hk, 1.

te dorsum of thorax of fly.
Photo. by J. Ros. Garnet,

pollination of
Pollinarium of orchid attached

the base of the labellum the segment remains poised rigidly in a

ppears actually to confine the fly, the dorsum of
its thorax being in contact with the rostellum. The few short
bristles on the thorax are directed backwards and the slightest
visitor suffices to rupture the mem-
brane covering the viscid disc of the rostellum. The exuding
fluid adheres to the thoracic surface and when the fly finally

with it the pollinarium firmly
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The accompanying microphotograph shows two flies, both of
the same family, collected from the flowers of Pr. wigricans ; the
larger one, to which is attached the pollinarium of the Orchid,
being actually 2 millimetres long.

From curiosity, an attempt was made to weigh the fiy ; however,
the sensitivity of the balance at my disposal was such that I
could only estimate its weight to be of the order 1/20th of a milli-
grame (ie., 000005 gramme). This is a point of interest when
considering the possible mechanical effect of the weight of the
small dipteran on the balance of the labellum. When the fHower
is open to visitors the lahellum is invitingly directed upwards,
and it -swings down towards the dorsal sepal only after the fly
has passed into the interior of the flower. Whether this move-
ment of the labellum is due entirely to the weight of the
insect or to irritation of the basal triangular depression to which
I have previously referred, is a matter for speculation. It is
possible that the proboscis of the fly brings about an effect on
the claw of the labellum in much the same manner as the claw
of the labella of the genus Pterostvlis is affected by the visitors
to the flowers of that genus (wide O. H. Sargent, Vic. Naturalist,
1934, 1, 82).

It is difficult to imagine what, in the first instance, attracts the
flies to the flowers of these four Prasophylls. To the human eye
the general appearance is far from showy, the colours being
subdued tones of red and green, the red component ranging from
maroon to purplish black. It may be mentioned in passing that
Pr. despectans evidently occurs in two varietal forms, distinguish-
able mainly by their general aspect as being green or purplish-
black. Of the four species under discussion, Pr. despectans alone
appears to emit perfume, and it is interesting to note that, in my
experience, the green form of that species is more noticeably
fragrant than the dusky variety. Both forms have been in culti-
vation, in the same pot over a period of more than six years, and
although there have been variations from year to year in robust-
ness, slenderness, size and the number of flowers on the spike,
the characteristic hue of the flowers has remained constant.

Since the possession of colour and perfume are features that are
not shared alike by the four species, it is safe to assume that the
attraction for these little flies does not lie therein. Such character-
istics, more obvious to our senses, may serve their purpose by
attracting other insects (for visits by other insects do certainly
occur).  During March, 1937, T came across a robust specimen of
Pr. Morrisii, near Heathmont (Victoria), in one flower of which
a small dipteran was found evidently stupified, in which condition
it remained for sometime afterwards. This fly, somewhat larger
and sturdier than the usual visitants, was easily withdrawn with
a pair of forceps. Having removed the insect, T was rather dis-
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appointed to find that no pollinarium was attached to it. It may, of
course, have been a mere chance visit by this insect, which was
subsequently identified by Mr. J. Clark of the National Museum
(Melbourne) as a species of Drosophila, commonly known as
“ferment flies.”

The identification of the flies that definitely pollinated the flowers
of the four Prasophylls proved rather difficult. The late Mr. A. L.
Tonnoir, of the C.S.1.R. (Canberra) examined a number of speci-
-mens which I had submitted to him, and he stated that there were
“four species (perhaps five), three genera and two families repre-
sented in the series.” It appeared that the flies so frequently
observed on the plants included Cawviceps flavipes Malloch,
Oscinosoma subpilosa Beck, and an as yet undescribed species of
Oscinosoma, all of the family Chloropidae.

That the visits of Oscinosema are no mere chance is evident by
the regularity and frequency of the occurrence and by the fact that
they have been observed in districts as much apart as East Malvern
and West Brunswick, in which places most of the observations I
have recorded were made; and much further afield at Bayswater,
where, in the autumn of last year (1939), a number were collected
from the numerous specimens of Pr. Morrissii and Pr. Archeri that
grew in the district.

No reference has as yet been made to the mechanism of pollen
transference. The minuteness of the flowers makes observation of
the process impracticable, but with the aid of the microscope the
course of events can be deduced with reasonable certitude. Without
unduly reiterating the points stressed by Edith Coleman in her
several papers on the pollination of our native terrestrial orchids,
emphasis must again be laid on the importance of the caudicle in
the process. Careful examination suggests that the pollinia is
partly withdrawn from the anther while the flower is expanding or
immediately after it has opened. The effect is facilitated hy the
contraction of the stigma-rostellum structure, which bends forward
slightly. As the flower ages the beak of the rostellum describes
a larger arc and the almost muscular action of the caudicle comes
into play, with the frequently observed result that the pollinia are
“sprung,” i.e., rotated through an angle of more than 90° until
poised either above or in front of the column. Once this stage is
reached, removal of the pollinarium hy insect agency becomes
-unlikely—a supposition supported by the observation that freshly
expanded flowers prove the most attractive to the diptera, and
one which explaing the fact that on those occasions when I waited
until the whole raceme of flowers had opened, nearly all but the
terminal flowers had lost their pollinia.

The fly, having withdrawn from the flower burdened with its
load of pollen, appears to be in no way daunted nor satiated, for
almost directly it has been observed to commence hrowsing on
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another flower and following the same procedure. During the
qullltg short interval between exit and re-entry the caudicle c;Df the
g?stmjl attatche_d to the fly functions in a remarkable manner. At
s Irlz:;JSsS jzli(;tt’atl(qusl,gcgiyt gflllapsesl, withh the result that the
at 1t lies almost horizontal in relati
to the head and thorax of the fly. This aspect is i]]u1 i
i ! : E stra
lthi _mlcr?—photogra_ph, which was taken someplong time aftetf dcollli
ection of the specimen. In this position the pollen is correctly
%01_sed for implantation on the stigma of the fowers next visited
111&5 process is illustrated in Fig. N, Plate XVIIL.
o J:o;gtﬁtlﬁzhiigirﬁa?igets, ksuch ast;hose of the Prasophyllun
us, at aken as the most common { f
ifr:.ll;‘.iilnzr?f;ﬂon, and the f.act_that pollination of at least foo?trmorfmﬂ?et
=l :c‘ﬁle;-;ir;gn Zlgegetsl 151_{1)(C(igﬁlonledfby the same type of insect
e likelithood of cross-pollination occurring
imogggdiieég. Ilf‘_such does happen it seems doubtful that fertile seed
o p 2 - Field observations have not, in the experience of
yselt and others, revealed any plant forms that could be regarded
?,s hybnds;, although in a number of localities two or threegof the
I(;ur s}pi-eqes mentioned are sometimes found growing together,
SUCh circumstances one might expect to find some evidence of
hybridization should it chance to occur. 4

SUMMARY

7 Chl the genus Osca na, is r

g cial g Uscmosoma, 1s reported, an

ﬂower;m’ 1 %ra‘wn to the significance of certain structural featti‘es oi' thd
in relation to the mode of pollination. ] i

ExpLanaTiON 0F Prate XVII

A, D, G & K—Flowers of Pr. despectans, Hook. f., Py nigricens, R.Br.

Pr. Morrisii, Nicholl M ; %
(Approx. X 4.)1C olls and Pr. Aycheri, Hook, £, in profile,

E B &M.—«CS;I;IQE a;]h(iniqbellutlﬁ (e:;(tended) of each of the above four
3 ng the characteristic shape of ¢
ipﬁent‘fdges to the column and the peculia{-}ities of t]lTe 11::1?;'?35
SR Cnl glands of the labellum. (X S
B — t}?eufc]&gﬁg lafbi]lqlm? i;;f“eatch of the same four species showing
on o e labellum to the 1a o L
lum, pollinia and anther, in pro}iele.dt?ril ;l.%perldag%, i

PITCHER PLANTS

Dr. H. Flecker, of Cairns
pa : arrns, sends the following correction to « ,
ainter, on page 87, .of the qutember issue of The Natzr;h'?to'bi i




