Some notes on the genus Epipactis
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Samenvatting

Gedurende een excursie in het Val d’Escreins (F)
werden enkele exemplaren van E. atrorubens
gevonden op 2570 m hoogte. Tot nu toe werd E.
atrorubens niet hoger dan 2380 m gevonden. In
Andalusié werden twee groeiplaatsen van E. lusi-
tanica bezocht. De afmetingen van de planten
vielen binnen de specificaties van de soort zoals
beschreven door Tyteca. Opvallend was dat de
pH-waarden van de bodemmonsters van de
groeiplaatsen verschilden van de opgaven door
Tyteca.

Aan de hand van afwijkende zuiltijes zoals die
gevonden worden bij E. phyllanthes, E. leptochila
cn E. muelleri komen de auteurs tot de conclusie
dat alleen de morfologie van het zuiltje niet vol-
doende is om te komen tot een sluitende classi-
ficering van de verschillende Epipactis-soorten.
Er zal bij het geslacht Epipactis altijd rekening
gehouden moeten worden met een afwijkende
morfologie van het zuiltje (vooral bij autogame
soorten), zonder dat dit leidt tot een afsplitsing
als eigen soort.

Summary

During an excursion in the Val d’Escreins (F)
some plants of E. atrorubens were found at 2570
m. Up to now E. atrorubens was not found
growing above an altitude of 2380 m. In
Andalusia (S) two sites of E. lusitanica were
found. The plants matched the description given
by Tyteca, but the pH-values of the growing
places differed from the measurements of Tyteca.
After describing deviant columns of E. phyllan-
thes, E. leptochila and E. muelleri the authors
come to the conclusion that column morphology
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is important in classification, but only using the
column morphology in determination of an
Epipactis-species may lead to the wrong conclu-
sions. When dealing with the genus Epipactis one
should always be aware of the possibility of
plants having a deviant column (occurring regu-
larly in autogamous species), but this does not
imply that those plants should be considered as
independent species.

Zusammenfassung

Wéhrend einer Exkursion im Val d’Escreins (F)
wurden einige Exemplare von E. atrorubens in
einer Hohe von 2570 m. gefunden. Bis jetzt
wurde E. atrorubens nicht hoher als 2380 m
gefunden. In Andalusien (S) wurden an zwei
Stellen Exemplare von E. lusitanica gefunden, die
in allen wichtigen Merkmalen mit der Original-
beschreibung von Tyteca Ubereinstimmten.
Auffallend waren die Ergebnisse der pH-
Messungen, die von den Daten von Tyteca ab-
wichen. Nach einer Beschreibung abweichender
Séaulchen von E. phyllanthes, E. leptochila und
E. muelleri kommen die Autoren zur Schluss-
folgerung, dass man bei der Klassifikation der
Gattung Epipactis nicht nur von der Morphologie
des Sédulchens ausgehen kann. Bei der Gattung
Epipactis muss man sich immer davon bewusst
sein, dass abweichende Saulchen auftreten
kénnen (vor allem bei den autogamen Arten),
ohne dass dies bedeutet, dass man diese
Pflanzen als separate Arten betrachten soll.

1. Epipactis atrorubens at high altitude

The Queyras region is situated in the south-east
of France. This region is well known among bota-
nists for its rich flora. For the orchid-lovers
Nigritella corneliana is one of the reasons to visit

75



Epipactis lusitanica
Elvira, 10th April 1995

this region. This orchid can form extensive popu-
lations, which are usually situated on the slopes
facing north (Presser 2000).

During an excursion in July 1995 we visited the
Val d’Escreins, situated southeast of Guillestre.
One of the summits of the park is the Col de la
Coulette, a mountain certainly worth visiting for
its rich flora. At 2570 meters we found, to our
great surprise, some plants of Epipactis atroru-
bens. Two plants were only vegetative, while two
other plants were about one week before anthe-
sis.The site was located on a ridge facing south-
west, sheltered from the weather by rocks. The
accompanying plants were among others: Silene
acaulis, Silene rupesttis, Viola calcarata, Sedum
atratum, Erisymum decumbens, Myosotis alpe-
stris, Astragalus alpestris and the endemic
Berardia subacaulis.

It was quite a surprise finding E. atrorubens at
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this altitude, because all authors (for example
Buttler 1986, Baumann & Kiinkele 1988, Delforge
1994, Baumann & Kiinkele 1998, Lorenz 1998,
Presser 2000) mention 2380 meters altitude as
being the upper limit for this species. The only
Epipactis that can be found at a higher altitude is
Epipactis persica, which is known to grow up to a
height of 2700 meters. One might add E. hellebo-
rine which, according to Baumann & Kinkele
grows up to a height of 3700 meters, but most
likely these dates are based on Asian plants.

2. Epipactis lusitanica in Andalusia (Spain)

Up to now this species, described by Tyteca in
1988, remained rather unknown to most orchid
searchers, probably due to the fact that most
attention of the orchid-lovers is paid to the
eastern Mediterranean region. On the 218t of
April 1995 we visited a site near the village of
Casares, about 30 km north-east of Gibraltar. The
site is situated at 380 meters altitude, is covered
with Quercus suber and is extensively grazed by
goats. The site is inclining and shows gradients
from basic to more acid soil. On the highest part
of the site, on calcareous soil some orchids like
Limodorum trabutianum, Ophrys tenthredinifera
and O. ciliata are found. In the lower, more acid
part of the terrain we found Neotinea maculata, a
species of little alkaline to weakly acid terrains,
along with Serapias parviflora, S. lingua and
Epipactis lusitanica.

Epipactis lusitanca is characterised by short
leaves, mostly oval, more or less in two distinct
rows, with normally sinuate margins, a bronze
green inflorescence that is densely pubescent, a
long upper internode, widely opened flowers, and
an epichile that is broader than large, its apex
pointing backwards. Sometimes the flowers are
purple-violet like E. atrorubens.

In order to be able to compare our plants with the
original description, we took some measure-
ments. The means as calculated (n = 10) are
given in table 1. All our measurements fall within
the specifications as given by Tyteca (1988).

The plants are clearly allogamous: there is a good
nectar production, the viscidium is functional and
the flowers are well visited.
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Epipactis lusiticana Tyteca Classsens
& Kleynen
Height 20-50 cm 30 cm
Length inflorescence 6-17 cm 12,5 cm
Length last internode 3-8 cm 4,2 cm
Number of flowers 5-25 20
Number of leafs 4-9 7
Length x width 3,5-6,5 x 4,7x3,5 cm
largest leaf 2,3-4 cm

Table 1: Comparison of the original description as given
by Tyteca and the means of the plants we measured.

Near the site, in a wood with Pinus halepensis we
also found E. tremolsii. Around the site with
E. lusitanica we found some transitions towards
E. tremolsii. These plants were characterised by
leaves that were more regularly placed along the
stem, pointing in all directions with longer lowest
bracts and flowers that were more intensely
coloured.

A second site of E. lusitanica was found near
Elvira (about 10 km south-east of Marbella), at 20
meters height, see picture on page 97. Here we
found one very typical plant of E. lusitanica. It
was quite interesting to see that E. tremolsii grew
only 2 meters further. The two Epipactis-species
were growing in sand in an open Pinus halepen-
sis-wood. They were accompanied by numerous
L. trabutianum. We measured the pH of both sites
of E. lusitanica. Our findings: Casares: pH 6,6;
Elviria: pH 8,4. For the Portugal populations
Tyteca found pH values of 4 to 5. This finding
might indicate that E. lusitanica is, at least in
other sites, not as much tied to acid soils as
found by Tyteca.

Changes of column structure in some
Epipactis-species

For most orchid genera the structure of the
gynostemium is a discriminative factor, widely
used in systematics (Claessens & Kleynen, 1998).
In the genus Epipactis the old species (e.g. E.
helleborine, atrorubens, microphylla etc.) can be
determined by using the column structure
(Claessens & Kleynen,1991). During the last years
however, we made some observations which
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Epipactis phyllanthes
St. Trojan, fle de I'Oleron
10th June 1995

show that the morphology of the gynostemium
can change without affecting the general ap-
pearance of the plants.

On the lle d’Oléron a quite particular form of
Epipactis phyllanthes is found. At first sight these
plants fit well into the description of the variety
pendula as given by Young (1952, p. 267), but a
closer look reveals that these plants possess a
viscidium (an illustration can be found in
Claessens & Kleynen 1994, photo 1).
Observations made in 1995 proved that all the
plants had a viscidium, though it wasn’t function-
al: the structure of the pollinia was too loose to let
them be transported by an insect. Finding a vis-
cidium puzzled us for a long time, because in the
description of E.phyllanthes it clearly states the
lack of a viscidium. According to Delforge (1997)
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in some years the plants of the lle d’Oléron have
pollinia that show a relative coherence which
might allow allogamy. He considers those plants
to be merely a variety of E. phyllanthes and the-
refore described them as E. phyllanthes var. ola-
rionensis.

It is interesting to see how autogamy in E. phyl-
lanthes is made possible. There can be seen
several changes in the structure of the gynoste-
mium: the anther is connected to the base of the
gynostemium by a thin filament, which brings the
anther closer to the stigma. The top of the stig-
matic surface is reduced, so that the grains of
pollen can drop left or right of the viscidium onto
the stigmatic fluid.

The anther has, well before anthesis, already
opened and permits the pollinia, which are alre-
ady deposed in the clinandrium, to come into
contact with the stigma. Directly after the impreg-
nation of the pollen grains with the stigmatic fluid
the pollen tubes begin to grow, which can best be
observed left and right of the viscidium. By
means of the impregnation the pollinia are fixed
and immobilised, a feature that can be observed
in many autogamous species.

In the E. phyllanthes of the lle d’Oléron we obser-
ved a particularity of the gynostemium that facili-
tates autogamy. During anthesis the filament of
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the anther grows, thus pushing both anther and
pollinia towards the upper stigmatic rim. But at
the same time the poillinia are already immobili-
sed after contact with the stigmatic fluid. As a
result the anther and pollinia can not move for-
ward, so the back of the anther is lifted, by this
movement pushing the pollinia deeper into the
stigmatic fluid. When comparing the pictures on
page 79, it shows that on the photo above the
anther is clearly lifted, thus creating a hole
between anther and clinandrium. Maybe Krosche
(1936, p. 383) observed the same phenomena in
E. latifolia (=helleborine) var. praematura. He
mentions an anther, placed a little higher
because of a filament which, the long term,
creates a hole above the clinandrium.

So here the combination of growth of the fila-
ment, which causes a movement of the pollinia
towards the stigma, combined with a reduced
upper stigmatic rim, which facilitates the contact
between pollinia and stigmatic fluid, make auto-
gamy easier and more efficient.

In July 1998 two of us (J. K. & J. C.) visited the
locus classicus of E. peitzii (Wucherpfennig &
Neumann 1996), kindly guided by Mr. H.
Neumann. On this occasion we also visited a very
interesting site of E. leptochila near Molsberg. At
first sight it seemed as if we were dealing with

Four various column forms of Thiringen Epipactis leptochila (longitudional section of the column),which in Thiringen
are existing with all sorts of transitions between them. Note that the typical column of E. leptochila has often deve-
loped more or less significant rudimentary staminodes (also see Godfery 1920, plate 553, fig. 1)

Drawings: J. Reinhardt
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E. Phyllanthes
Columns in early stage before anthesis

E. Phyllanthes
Sideview column; pollinia pushed forward by a
long filament

perfectly normal E. leptochila, with the characte-
ristic habitus and the typical flowers with the long
lateral sepals and the long-pointed lip. A closer
look revealed that the column was quite deviating
from the type: the clinandrium, which is normally
well developed with E. leptochila, was reduced to
a small rim, just as we know it from E. muelleri. E.
leptochila is well known for its polymorphy
(Claessens & Kleynen 1999), and the finding of
this special morph fits well into the large scale of
forms that can be found.

In Thiringen one of us (J. R.) observed exactly
the same phenomena. The Thiringen plants are

EuronrcHis 12, 2000

in accordance with the typical E. leptochila regar-
ding the essential characteristics (habitus, flo-
wers patent and bell-shaped, hypochile deep,
hemispherical, reddish inside and containing
nectar; epichile long and acuminate, more or less
sagittate, not reflexed; anther with a long fila-
ment).

The construction of the column shows conside-
rable differences. The stigma is not quadrangular
and oblique to the floral axis but stands almost
vertical to the axis of the flower (adaxial). The ant-
her is elongated, overhanging the upper edge of
the stigma for at least two thirds of its length. The
Thiringen form usually shows no viscidium, it
even lacks in the bud stage. As in the Molsberg
type, the clinandrium is reduced to a small rim
enabling the friable pollinia to fall directly onto the
stigma. This column shows a lot of resemblance
with the column-shape of E. muelleri.

Another conspicuous characteristic is the often
deeply spliced, two-lobed form of the stigma.
Sometimes the form shows two little teeth at the
upper left and right corners of the stigma (rudi-
mentary staminodes) and a conical remnant of
the rostellum, which probably represents
Krésches forma tridentifera (Krésche 1930). But
autogamous species regularly show deviating
stigmatic forms, which are of no taxonomic
importance, as we stated before (Claessens &
Kleynen 1997).

The Thiringen plants sometimes are cleistoga-
mic because of the considerable aridity
(Reinhardt 1985). It is important though to state
that we are dealing here with true E. leptochila.
The described forms show the important variabi-
lity of the column in E. /eptochila, comparable
with the great diversity of column-form found in
the north-western European E. phyllanthes
(Young 1952).

We stated before (Claessens & Kleynen 1999)
that original describtion of the Godfery-type of E.
leptochila (Young 1962), referred to a very strong
type concerning habitus and floral elements. In
connection with the diversity of E. leptochila
Young stated that: “The floral architecture shows
some variability mainly in the breadth of the label-
lum and the shape of the column” (Young 1962,
p. 131). During the course of time this pheno-
menon has been ignored by a lot of authors and
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Epipactis leptochila; longitudinal section of the column;
the photo clearly shows the backwards curled rostellum
and the rudimentary clinandrium

Molsberg, 19th July 1999

researchers. Nieschalk & Nieschalk discussed
the variability of E. leptochila as early as 1970,
but it wasn’t until recently that more attention
was paid to this diversity (Reineke & Rietdorf
1989, Mrkvicka 1990, Tausch 1992, 1995,
Claessens & Kleynen 1995,1999, Mereda 1996,
Gévaudan 1999, Presser 2000).

Another interesting morphological change of the
column that can be found, is the appearance of a
viscidium in E. muelleri, a species known to have
a highly reduced clinandrium and no viscidium at
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all. In Thiringen some E. muelleri developed a
clinandrium as well as a rostellum with a visci-
dium. This phenomena can be observed in one or
several flowers of the same inflorescence, more
rarely in every flower of an inflorescence. The vis-
cidium is never functional, parts of the pollinia
can glide downwards left and right of the visci-
dium. The stigmatic surface is not vertical but
oblique to the floral axis. This year one of us
(J.K.), kindly guided by Angelika and Heinz
Baum, also found E. muelleri with a clearly deve-
loped viscidium . Inspection revealed, that this
viscidium was functional: it was possible to
withdraw small parts of the pollinia by means of
the viscidium. This change of column structure is
not the result of hybridisation, although hybrids
are known (Bayer 1986, Tausch 1988). Habit and
other characteristics clearly indicate that those
aberrant forms are true E. muelleri. We consider
the form having a viscidium to be an atavistic
form, pointing to a descent from allogamous
ancestors.

Summarising we conclude that deviant column
forms regularly occur in the genus Epipactis,
especially in the autogamous species. Therefore
one should always be careful when determining
an Epipactis. One should use all the characteris-
tics given of a certain species and check them on
various plants, before coming to conclusions.
The genus Epipactis is well known for its poly-
morphism, and therefore a different column form
doesn’t imply that this plant (or population)
should be considered as belonging to a separate
species. When using a species concept that is
too narrow, one can distinguish many species,
but this certainly doesn’t do justice to the poly-
morphic nature of this genus.

We wish to express our grateful thanks to Mr.
Heinz Neumann, Koblenz and Angelika and Heinz
Baum, Koln, for guiding us to several Epipactis
sites. We thank Mr. Heinz Schneider, Géllingen,
for helping us locating populations of E. muelleri
for study. Photography: Jean Claessens &
Jacques Kleynen
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1 Epipactis leptochila; bottom view of the column;
Molsberg, 19th July 1999

3 Epipactis leptochila; front view of the column;
Thiringen, 3th July 2000
Photo: Jurgen Reinhardt
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2 Epipactis leptochila; bottom view of the column,
pollinia removed, rostellum visible as a triangular
point; Molsberg, 19th July 1999

4 Epipactis leptochila; front view of the column,
rostellum and viscidium visible;

Thiringen, 3th July 2000; Photo: Jlrgen Reinhardt
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Epipactis leptochila, sideview column, Molsberg, 19th July 1999

Epipactis muelleri, sideview flower with well developed vicidium. Weyerer Wald, 17th July 2000
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