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SUMMARY.

Detalled variation studies of 23 species of the rsenus
Eulophia R. Br (Orchidaceae) indicate that six toxa may be upheld
as distinct species, togethe: with two or possibly three infra—‘
specific taxa, whose status can only be assessed on the basis of
further fé41d work. It is considered highly likely that the rem—
aining 17 taxa should be relegated to the synonymy of the six
species upheld, possibly together with a further eight doubtfully
distinct species of which only descriptions were available.

Of the remaining 57 previously accepted South African
species of Eulophia, preliminary studies indicate that 29 nay
have to be reguarded as synonymous to a probable 22 species, among
which it may be possible to distingulsh about six infraspecifie
taxa.

Cytological studies of fourteen species of Fulophia
indicate the presence of three series of guwetic chromosome num-
bers, approxiuating to 286, 36 and 356 respectively. The correl-
ation of these chromogome numbers with morpholopy is discussed.
Inter -~ chromosome linkages recorded by previous workers for other
Orchid genera were found to be rather comzion in tl.e species

examined.




IKTRODUCTIOK.

The first monograph of South African species of the genus
Enlophia (Orchidaceae) appeared in 1912, under the authorship of
R. A. Rolfe, in Thistleton ~ Dyer's Flora Capensis. Frevious to that
date a considerable number of the more distinctive species had rec-
eived recognition, and had been deseribed and published by such
authors as Sprengel, Lindley, Reichenbach the younger, R. Schlechter,
Sonder and H. Bolus. A nusber of these authors had collected and
travelled in South Africa, and had acquired firsi- hand experience
of the rather high degree of population variation in Eulophia.
Such experience is of considerable importance in assessing the
latitude of species conceptis, and in the authors onimion it was
unfortunate that circumstances did not permit Rolfe to _visit South
Africa. Partly due to this, and also perhaps because of the haste
with whieh the later volumes of Dyer&; Flora Capensis had to be com~
piled, it appears that Rolfe was led to include a ruther large num-
ber of unnecessary names in his treatment of the pgemus. A revision
of South African species of Eulophia has thus been required for
some time.

It was previously held that members of the present concept
of EBulophia constituted two clesely allied genera, Lissochilus i{.Bn

and Eulophia R.DBn, which were distinguished as follows 1=

Eulophia Lissochilus
Sepals and petals more or less PFetals larger and differently
equal, concolorous or the petals coloured from the sepals. Sepals
paler 3 Sepals and petals sub=~ generally strongly reflexed
connivent, or sepals occasionally Petals crect to suberect. Lab-
réﬂoxed. labellunm crests rarely ellum crests stout,fleshy, rar-

stout and fleshy, oftem much dis- ely finely dissected.
sected.

Liowever, the significantly high frequency of forms intermediate

in these characters has led several workers of wide experience
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te conclude that the distinctions do not warrant recognition of

the taxa at genus level (Hooker, Oliver and Brown in Dolus, 1918;
Summerhayes, 19363 Schlechter, 18953 Perrier, 1835.). To quote
Summerbayes (1936) :— "The genus (Lissochilus) rather consists

of the end members of a number of series starting from different *
baslic points within the genus Eulophia and evolving along parallel lines
of development”, This opinion is in accordance with that of the
present author, although a lack of experience with inter -~ generic
distinctions in the Orchidaceae suggests that it would be unwise

t0 enter into such a controversy. The present work is therefore
chiefly concerned with relationships between taxa at uand below
species level.

Affinities between such minor taxa in Eulophia are often
complex, and elaborate methods have to be used to place their
assessnent ofh as objective a basis as possible. However, once
these affinities had been established, considerable difficulty
was experienced in expressing the rather complex variations
patterns in terms of the conventional categories Species, Sub-
species ahd Variety.

Throughout the literature, criteria for the application
of these categories are astonishingly vague. One nmay concede
the fact that one is attempting to lay down a system of categories
over the products of a wide range of evolutionary processes,
with the implication that the taxonomic treatment may vary con-
siderably from group to group.' Nevertheless there is no cidil for
the existing laxity in defining at least the general conditions
for use of a particular category. Some examples fof the conflic-
ting nature of’the various meanings attributed to Subspecies and

-~

Vuriety are given overleaf {from Lawrence, 1951).
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Subspecies : (1) Forms distinguished br less obvious or less
gignificant morphological features than are more
obvious species within the same genus.

{2) Major morphological variants of asspecies exclu-
sively occupying distinct parts of the distribution

range. *
(3) Forms whose distributional , ecological and

morphological characteristics suggest that they
may constitute a distinct ecotype.

Variety : (1) A morphological variant of the species without
regard for distributional characteristics.

(2) A variant exclusively occupying a distinct part
of the distribution range of a species.

(3) A colour variant.

(4) A variant whose form is the result of influence
of special local babitat conditions.

It iz a recognised dictum that no two taxonomists may reach the
same conclusions about the status of groups within a complex.
Lack of uniformity in the concepts of minor taxa may largely
contribute to this aberration.

In the present work, the criteria for application
of categories have been selected as follows, being based largely
on du Reitz's concepts (du Reitz, 1930) i

Species : The suallest natural populations invariably separated
from each other by a major discontinuity in the series of biotypes.

Subspecies : A variant whose characteristics are minor in relation
to those distinguishing the Typical form of a species from its
nearest allies, the variant exclusively occupying & specific part
of the distribution range.

Variety : A variant similar in nature to the Subspecies, Lut not
exclusively occupying a specific part of the distribution range.

It iz not considered necessary to recognise Fornms,
as extremely detailed analysis would be required for their

rigorvus demonstration.
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METHODS OF EXAMIKATION OF HERBARIUN BSPECIMENS : Previous workers
on the genus Bulophia have found considerable difficulty in trea-
ting dried and pressed flowers to render them suitable for diss~
ection. Subjecting dried flowers to boiling is generally unsat-
isfactory as the agitation may lead to considerable damage to thg
thin and initially brittle perianth. Soaking in hot water was
found to be far tmlengthy for practical purposes, largely due

to :the formation of protective air bubbles on the slightly waxy
epidermal surfaces.

On the suggestion of Professor J. H. 0. Day of the Zoology
Department, Univeraity of Cape Town, & method was tested that
involved soaking the dried flowers in a 5 % solution of tri - sodium
phosphate for 2~ 3 hours at 60°C. This proved to be extremely
satisfactory, the flowers in many cases being restored to very
nearly itheir original 3 -~ dismensional shape. Flowers left in the
solution for longer periocds tended to become too soft and pulpy
for dissection. This could be corrected by imwmersion in 70%
Ethyl alcohol for 5~ 10 minutes.

To record floral morphology with maximum precision for
comparative purposea, a photographic enlarger was used to project
the images of the various flower parts onto a drawing board. The
parts were laid out in water on a glass plate or in a shallow
trough, and covered by a microscope slide., This could then be
fitted into the fhlm gate of a 2{ x 3" enlarger for projection.
Drawings of flower parts were set down in a standard pattern
(see drawings in Section on Variation). From the top of a set of
drawings downwurds, the parts were arranged as follows:w

{1) Ovary, column and spur.

(2) Petals.

(3) lLabellum, usually with side view of the crests
drawn next to it. The crest drawings were usually numbered
according to theposition of the nerve albove whiech they lie
(1 for crests above central nerve, 2 for crests above adjacent

nerves). Crest 2 drawn alone is un~numbered.

-4 -
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(4) Sepals. A lateral sepal is drawn with the apex
below, the odd sepal with the apex directed upwards.

Unless otherwise stated, all drawings were made on a scale four
times natural size.

Recording crest morphology at first presented some diff-
iculty, until it was found that by far'the greater number of such
esargences lay in lines above the larger nerves on the labellum.
A peedle, tipped with a small longitudinal cutting edge, couldbe
used to sever the tissue between crested nerves, which could thus
be removed and the crests laid flat on a slide for projection
and drawing. It is considered that this technique, togetherwith
refined methods of reconstitution of dried material, represents
a significant advance over previous work, where in many cases it
had not been possible to examine the often quite important crést
morphology of herbarium specimens.

In selecting material for dissection and drawing, it
was found that mature f;owers from distal parts of the infloresc-
ence tended to be a little amaller than those produced below.

Ag it was considered best for the purpose of this thesis to have

the variation analysis encompassing all possible developments of

floral morphology, no effort was made to use flowers from compare
able levels on the inflorescences.

Petails of floral morphology were recorded in this way
for material of all Eulgpphia species represented in the collections
at the Bolus Herbarium, University of Cape Town, together with
part of the collection from the National Herbarium, Pretoria.
Greater emphasis was laid on floral worphology in this survey, as
vegetative characters tended to be of rather less taxonomic sig-
nificance. Ewen distant relatives of a given form may have closely
similar morphology in the vegetative organs, whieh may further

show dismensional variation of a high order as a result of the
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influence of habitat conditiona. This survey of morphological
variation in the genus wias carried out to demonstrate likely aff-
inities among as many South African species of Eulophia as possible,
so that in the detailed treatment of a limited number of complexes,

no allied forms should be omitted. .

TERMINCIOGY ¢ All terms used to describe the shapes of various
organs are based on the drawings and definitions in the Glossary
of John Lindleys Intrqduetion to Botany, Third Edition, Londen
1839, In addition, it is neceszsary to drav attention to the terms
in current use in orchid systematics (eg Adams, in ﬁ‘imer. 1859).

In contrast to allied Honocotyledonous families, the
term Tepal is not often used in referring to the perianth segments,
owing to their high degree of differentiation. The outer whorl
of three segments are generally known as sepals, two of whichare
placed laterally in relation to the plane of symmetry of the
flower (lateral Sepals). The remaining segment of this whorl is
called the Odd Sepal. The three segments qt an inner whorl are
inserted alternately in relation to the sepals, and are usually
clearly differentiated from them by distinctive size, shape and
colouring. The inner whorl segment lying in the plane of symmetry
is usually of rather more complex structure than the other
segments, and is called the labellum. The two remainking segments
are referred to as ftetals.

In Eulophia, an erect Column bears an anther and stigmatic
surface near its apex, as in Cattlevya (see Darwin, 1904). The
labellum is attached to the frequently extended foot of the
column, suchaan extension being known as a Mentum. In mmny species
a Sac or hollow Spur may be produced at the base of the labellum.

The three ~ lobed labellum of Eulophia can be arbitrarily

divided into three sectors, as followsi—

. (1) middle lobe : That part of the labellum limb

-6 =



TERMINOLOGY INTRODUCTION

extending from the labellum apex to a line joining the points ofl
insertion of the distal margins of the side lobes.

2) lateral (side) iobes ! Tissue lying outside a line
joining the base of the notch between middle and side lobes, und
the point of junction of the labellum margin to the lower part of
the column.

£{3) Basal portion, to which the lateral and middle

lobes are attached.

This description of the lateral lobes is of rather
greater significance than previous concepts, where undue atten~
tion was given to the highly variable free distal apex of the
lateral lobes. It'is 1ikewise not considered satisfactory to
use the term disc for the areas of the inner labellum surface
bearing appendages or (rests. Crests may be distributed in
varying degrees of development over the greater part of the
labellum , and mayeoccur in a reduced condition near the distal
margin of the lateral lobes. The term disc is thus of very little

descriptive significance.

CITATION OF SPECIMENS AND OTIER CONVERTIONS : As this thesis is
not of the nature of a taxonomic monograph, it is not considered
necessary to cite all details on herbarium labels, and the data
bas been reduced to the Province, Division and local name of the
place of collection, togethgr with the name of the collector
and the specimen reference number. 7The location of specimens in
herbaria are given in terms of the abbreviations of Lanjouw and
Stafleau (1959).

The species are arranged in approximately the same seq~
uence as in Dyer; Flora Capensis., As the work was primarily
concerned with taxa at and below species level, no attempt has
been made to group the species into categories such as those of
Perrier (in Humbert, 1939).

-7 -



VARIATION.

+ EULOPHIA X COMPLEX ¢ Preliminary inspection reveals
the presence of three groups in this complex, their characteris-
tics being as follows tw

Form 1: Inflorescence axis unbranched and rather .
stout, frequently pale brown in th; dried state. lLabellum side
lobes expanded at the base, tapering distally to merge gradually
into the middle lobe. Flowers generally rather large. (See p.13)

Porm II: Inflorescence axis showing first order‘
branching, invariably darRk brown in the dried state, frequently
more slender in the distal parts than form I. Labellum side
lobes a little broadened about the middle, rounded distally,
usually with a distinct notch at the point of junction with the
middle lobe. Flowers generally slightly smaller than those of
Form 1. (See page 15).

Form Hi: Inflorescemnce axis showing second order
branching, dark brown in the dried atate, as slender in the distal
parts as Form I, Flowers a good deal smaller than those of Form
I or H. labellum side lobes oblong, rounded distally with a

distinct notch at the point of junction with the middle lobe.

Reference to Map 1 shows that the expression of the cheif
distinguishing characteristics, inflorescence branching and side
lobe morphology, is correlated with geographical distribution.
Specimens of the affinity of Form 1 are recorded almost exclusively
from the coastal parts of Natal and Portuguese East Africa,
wheras those from inland localities in the Northern Transvaal
and Southern Rhodesia exhibit the characteristics of Form Il to
a marked degree.

Specimens fpom the South Eastern Transvaal however,
while clearly having either branched or unbranched inflorescences,
tend to be intermediate in floral characters (see drawings on page

- M), The labellum side lobes closely resemble those of Form 1

-8 -



E. PETERSII COAPLEX VARIATION

in available specimens from this area. Studies of variation in
populations in this district mld be extrewmely profitable, and
it is unfortumate that the author was unable to find any material
of E. petersii on collecting trips in that part of the country.
However, judging frm/ the authors }hsemtions near
Salisbury, Southern Rhodesia, it appears that first order bran-
ching occurs consistently throughout a population typically
representing Form Il. Further, D™ E. A. Schelpe 6f the Botany
Departaent, University of Cape Tm,> has reparted that the unbr-
anched characteristic of plants representing Form I was constant
through several seasond of cultivation {privgte communication).
¥hile this evidence lends weight to the importa;nce of
branching as a distinguishing character, it should be borne in
mind that tiere are several reservations concerning its application
and reliability. In 35% of the specimens examined, it was imp-
ossible to deternine brenching characteristics owing to pa:t:lal
or complete absence of the inflorescence axis. Further, juvenility
or adverse ecological conditions could conceivably lead a norao~
ally branched form to produce a flowering axis that is unbranched.
It seems bcn‘t therefore to await further evidence,
principally from £6ild observations, before coming to any concl-
usions regarding taxonomic status. The relatively minor nature
of the distinguishing features, together with the marked correla-
tion of variation with geographical distribution , suggests
that subspecific status would be applicable to such taxa, if

they were shown to be justifiable.

A similar problew is presented by Fora I, of which
unfortunately only one speciven was available. The form again
differs in the branching of the inflorescence, and appears to
have rather smaller flowers than those of its nearest ally in

Southern Rhodesia (couwpare drawings of Form II - Smuts 1521, and



E. PETERS1I COMPLEX VARIATIOR

- Porm X - Greatrex 63, on pagel6). Unfertunately, the only flowers
available of Form Il came from distal parts of the inflorescence,
where they are usually a little smaller than those produced below.
Neverthelesa, it was considered pertinent to assess the degree of
such differences in flower asize statistically. '
This was carried out by comparing variance ranges of

fsequency distributions of measurements of a suitable character.
Measurements of petal length were compiled from material of all

three forsms and their respective variances calculated from the

formula
2 fu' - (rfu)
¢ = o 2 .'0.0060’.00006(1"
n -1
where &' = variance,

Zfu* = sum of the squares of petal measurements,
(Zfu) = sum of the petal measurements squared,

and n = number of measurements used f{rom each form. °

The extent of the range with a 99-75% probability of encompassing
all measurements likely to be obtained from Forms I and @I was
calculated from m, + 36; and nn:h afn ﬁsmtinly, m being
the mean of observations of each set.

The results are presented in Diagram 1. It can be seen
that the measurement of petal length of the Form IlI specimen
lies just outside the variation limits of Form H. In other words
thg probability ;t.hat Form MI is a Mr of the Form H population
~rates at rather less than 0:25% . (The diagram also supports the
~ obeervation that flowers of Form 1 tend to be on the average a
1ittle larger than those of Form H) .

This rather large dismensional difference, together with
-the probably distinctive second order branching of Form H should
.. next be considered in relation to geographical distrihxtt#a.»
Form HI wae collected mear the coast of Angola, nearly 1000 miles

from the nearest locality recorded for mterial of other forms (MARD
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It appears that Forwm I represents ua furtler developnent of the
somgewbat topoclinal chanses noted Letween Forms Tand I, that
involved a modilication of inflorescence worpholeszy and a reduc=
tion in flowver size, on passing a relutively short distunce
inland from the Fast Africakh coast. The high degree of disnen— -
ionul difference lLetween Form M und ite neorest ally may be
interpreted as a result of un extension of the topocline bketnecn
Foriue I and I over & very nucl greater ijeosraphieal ronge. 1t
is cousiderec¢ highly likely that intermediute forss may be found
in the intervening parts of Angola uné Mortlern Lhodesiu.

Unti1l such material is available, it seoms best to retuin tie
existing status o« a separate species tor lorn I, on the hasis

ol the distinctions cetuiled wlove.
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VARIATION

* t While there appears to be a certain amount
?it minor variation in this group, only one case has been recorded
of an apparently eignificant variant.

» The minor wvariation is most apparent in the shapes of
the hteral and middle lobes of the labellum (see drwwings on
m 18, 20), Howsver, a wide and continuous range of such forms
was found to occur within a single dense population near Grahame-
town in the South Eastern Cape. (See page 21). This evidence
suggests that it would be extremely difficult to delimit taxa,
mn of very low status, within these forms. It is notable that
a spwinen from Southern Rhodesia, apparently isolated by a dist-
am of some 600 miles, showed & morphology lying well within
t&u limits of South African material (see map 2, and drawings
Qi Hall 340 on page 19).

An impax-tant’ variant was found in specimens of Miss
Pegler’s collection no. 290, from Kentani in the 8. E. Cape. (See
fge 22). The specimens are characterised by unusually broad
bases to the labellum side lobes, perceptably larger flowers,
and vegetative parts about 40~ 350% larger than the average. for
other specimens. However, there are no important structural
fnnovations, and the modifications chéifly express an increased

Juxuriance of development. There is no evidence to suggest that
the form was growing in a habitat likely to induce luxuriant
growth, the herbarium label reading "Valleys, rare". However,
if the modifications bad an ecological basis, one might expect
zt‘a find a comtinuous range of intermediates among other specimens,
and not the rather marked discontinuous wvariation, which suggests
as inherent genetical difference. It is clear therefore that
Mar populatien studies are reqnir_ad before the status of this

:garimt can be assessed.

- 17 =
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E. HIANS - E. LAXIFLORA COMPLEX VARIATION

(3,4 and 5.) FULOPHIA HIANS « E. LAXIFLORA COMPLEX :

Prelisinary inspection of a little over 200 sets of
specimens revealed not much more than general trends in the greater
part of the complex. It secems likely that the variation pattern
is what may be deseribed as *'nodal’, with large numbers of spec-
imens falling into one of several groups, and varying percentages
tending to form continuous series between such groups. It is
i extremely difficult to fit a workable system of taxonoaic
categories to this kind of variation pattern, and it was tQunﬁ
that fairly elaborute statistical techniques were required for
the resolution of taxa.

Scatter diagrams of measurements taken from organs app-
earing to show the most significant variation indicate that it is
not possible to delimit taxa on the basis of such & characters
alone. (See diagrams 2-7). It thusseems likely that any delin~
itation must rest on particular sets of chzracter combipations.
In many parts of the complex, the subjective visual estimation
of what combinations are most suitable tends to be a rother risky
process. Accordingly, the author was led to seek a more objective
method of demonstrating relationships.

Such & scheme must ultimately be based on numerical
data, at once a drawback in that it is only possible to expreas
shapes rather crudely in terms of measurements, without resorting
to subjective systems of scoring. However, in this complex, it
was found that most major developments could be reasonably well
recorded using a set of thirteen neasurements for each épecimen.
The syatem devised essentially involves comparison of these sets‘
of measuresents, leading to the conﬁfruction of a chart showing‘
the specimens linked by lines to their closest 'dismensional!

allies.



E. HIANS - E. LAXIFLORA COMPLEX VARIATION

in this way for a sample of 66 specimens representing most major
developuents of the complex, but excluding forms referable to the
Type of E. brachystyla Schltr. which. are readily distinguishable
on characters difficult to express in terme of measurements.

The characters used were as follows ;=

A. Column length.

B. Spur length

C. labellum length.

P. Length of middle lebe of labellum.

E. Broadest width of middle lobe of labellum

F. Petal length.

G. Broadest width of petal.

#H. Odd 89?31 langth.

1. Broadest width of odd sepal.

J. Length of penultimate sheath on the scupe.

K. lLength of the internode clothed by penultimete sheath.

L. Secape length.

#. Length of longest leaf.

Vegetative characters were included as they appeared to
show considerable correlation with floral morphology variations
in the preliminary survey. While generally speaking, their refl-
ection of inherent relationships may be masked by their proncunced
responses to habitat conditions, it was felt that the significance
of such characters was too great in the couplex for them to be
omitted. Abdegree of simplification might have been acheived by
the use of ratios between various measuremenis § however it was
considered that such a practice would tend to reduce the strictly
objective nature of the method.

The final diagram, presented on pages 37 and ./, was
constructed primarily on the basis of first order ‘relationships’
(minimum compound dismensional difference values), which are shown
as lines (‘bonds') joining the specimens. Second and third best

relationships were used to guide the positioning of specimens ;
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they are not shown however as their inclusion would have necess-
itated the construction of a 3~ dismensioni:l model.

The principal advantage of this procedure is that it
achédves a simultanecus assessuent of a considerable number of
characters. In conventional taxonomic practice the number of .
eharécters asmessed depends very largely on the perceptive cap-
acity of the observer. However, the compounding of such differe-
nces has the somewhat unfortunate effect of not showing what are
the chédf constituents of the values. This is best carried out
by examining the morphology of the specimens used, in relation to
the affinities suggested in the diagram.

The diagram reveals the presence of two series, between
which no primary, secondary or tertiary links exist. For conven-
ience; the two major groups are named the Laxifloroid and the
Hiansoid Series, after the two most common forms referable to

the names E. laxiflora Schltr. and E. hians Spreng. Kames were

coined for other variants in a similur manner.
A cytological examination of a representative of the
Biansoid series revealed that it had approximately twice the
chromosome number of two forms of the Laxifloroid series, the
numbers being within the ranges 109 - 112 and 54 - 36, 50~ 56
respectively. In view of the similarity of the busic wmorphol-
ogical developments in the two serie:, it is reasonable to sugg~
est that the Hiansoid series originateﬁ’as polyploids of the
Laxifloroid series.
In this connection it is interesting to note that the
cheif differences between the two groups lie in the rather more
bulky construction of parts in the Hiansoid series. From casual
observation it seems likely that this bulkiness may be cheifly

due to an increased cell size. This type of effect has been
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recorded previously in several instances of polyploidy (eg. Gates
1909), although it is probably by no means as frequeni as the
popular conception suggests (Stebbins 1950).

It may also be significant that the putative polyploid

fiiansoid serieb shows far greater morphological instability

| than the laxifloroid series., V¥heras a high frejquency of mal-
formed flowers was recorded in the Hiansoid group, slight irreg-
ularity was only foumd twice in the other group. Pollination
experinents in a population of Hiansoid forme near Grahamstuwﬁ_
{(E. Cape) showed that these abnormal flowers were guite capable
of setting fruit, although circumstances did not permit fertility
tests on the seed produced.

Phenology of flowering can be of considerable use in
distinguishing between members of the two groups, and it is
unfortunate that owing te the freguent lack or imprecision of
such data on herbarium labels, it'must be regarded as being of
secondary importance. The frequency distribution of precisely
recorded dates of collection is shown in diagrams 9 and 10.
Hembers of the Hiansoid series flower mostly during September,
October und November when the leaves are not fully developed,
wheras forms of the laxifloroid series generally flower in the
months December, January and February, with exceptional cases
in September and October.

The principal wmorphological developments in the two
series, deduced from un examination of specimens in conjunction

wiih Diagram 8, are described bdow ;—

LAXIFLOROLID SERIES HIANSOID SERIES
Spur shorter than the column, Spur 10~ 1.3 times as long as
except rarely im Section 3. the column except in some forms
leaves fully developed at tiwe of Sect. 7. Leaves usually not
of flowering. Penultimate scape fully developed at time of flow- -
sheath O+¢5« 1¢4 times as long ering. Penultimate scape sheath
as the internode it clothes. 0:3 = 0«3 (rarely 0°8) times as

long as the internode it clothes.
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LAXIFLOROID SERIES (CONTL.)

1. Purpurascentoids : Spur, in-
cluding a short mentum, 0°¢ «0.8

times a8 long as the slender
Labellum
narrow, up to 2 cm long, dense
papillae on the middle lobe.

0+5 = 0«7 em column.

ia Galpinoids : A serial dev-
elopment of section 1, culmin-
ating in forms with flower parts

80% smaller.

2. Aenuloids : Petals 1°0-1-7
em long. Penultimate scape
sheath 0+3- 1.2 times as long
as the internode it clothes.
Creats of dissected blades. Spur
0°6 = 0.8 tines as the 0*35 - 0+45
cm long column, lying closely
beneath the ovary. labellusm suf-
fused with pale pink or green

No equivalent of Section 5a in

this series.

2= 3, Similar characters to
Section 2, but spur curved
away from the ovary, longer.

3. laxifloroids : Similar to

Hiansoids :

5a Aberrent Hiansoids ¢

HIANSOID SERIES (CONTD)

No equivalent of section 1 in

this series.

No equivalent of section 1la in
this series.

8. Spur 1+0= 13 times
as long as the 4- 6 mm long column,
set apart from the ovary by a vest-
igial mentum. leaves very rarely
fully developedat time of flowering
Crests of dissected or subpapillose
blades. Middle lobe of labellum
much expanded distally. Egquivalent

to Section 2 and 2~ 3.

A serial
development of Sect.5, the forms
having petals, labellum and occ-
asionally sepals variocusly dist-
orted. Petals and labellum purplish
like in Section 5.

6. Inaequaloids : Morgphologically

Section 2, but spwr set apart
from the ovary by a distinct
mentum, 08« 1.1 timea as long
as the 040~ 0°55 cm column.
Labellum suffused with yellow.

- 28 -

indistinet from Section 5. Mentum
often vrominent, widdle lobe of
labellum rarely expanded distally,
side lobes seldom falcate~divergent.
Petals and labellum yellow, rarely
distorted. Equivalent to Section
3.
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LAXIFLOROID SERIES (CONTL.) HIANSOID SERIES (CONTD.)
4. E.brachystyla: A distinct 7. Drachystylo - liianscids :
group based on the following A serial development of Sect3.
characters 3§ side lobes diverg- Side lobes attached to less than
ent, attached to less thanbalf half the length of the limb of
the length of ti.e limb of the the labellum. Spur 0°7 - 1+4 times

labellum. Cresting of low fleshy as long as the 0-35-0'45 en
dissected ridges. Spur G:6= 08 column. Crests usually of high,
times as long as the 0°25 - 0-30 slightly dissected blades, often
em column, lying closely beneath only above the three central
‘the ovary. nerves. Equivalent to Section 4.

Only brgif synopses of the characters tending to distinguish
groupings are given in the above Table. Drawings of representatives
of each group may be found at the end of this artiele.

A feature of considerable significance in the taxonomy
of complexes of this sort is the nature of the variation encount-
ered within and between geographically distant populations.
Apsortments of forms from sections 1, 2 and 3 are seldom found
under a given collectors number, in spite of great wmorphological
similarities. Further, in the two populations of forms represen—
ting Sections 1 and la examined by the author, the characteristics
peculiar to these groups were exhibitedwith.little variation
throughout each respective assemblage of plants. ®hile these
populations may probably be locally homogenous, there appeurs to
be a high degree of continuity in the range of specimens assembled
from various parts of South Africa. This is borne out by the
‘chains' of closely rclated specimens in Diagram 8, as well as the
sequences illustrated in Prawings 1. 17. This concept of localised
variants was not recognised in early work, and the limited material
available led to the description of an unnecessarily large number
of species.

The continuity of morphological developments suggests

- 20 -
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that sections 1 to 3 should be combined to form a single wariable
taxon. The absence of restriction of any one of the constituent
variants to a specific part of the distribution range indicates
that this taxon may not be divisible into smaller units.

Representatives of section 4, while readily distinguish-
able froﬁ sections 2 and 3 by their peculiar side lobes to the
labellum (see drawings on pages ¢4, 65), have considerable affinity
with what is very likely an analogous development in the Hiansold
series (section 7 ; see drawings 21 - 32). ¥hile a series of
intermediates may be found between sections 5 and 7 at the same
locality (see drawings 21~ 23), limited information from collectors
indicates that plants of section 4 tend to oeceur in lecally |
izsolated populations. This data, together with significant
differences in cresting, size of floral and vegetative parts,
and dissimilar phenology, points to a reasonable likelihood that
section 4 may be recognised as a separate taxon, probably of
species status.

In contrast to the variation pattern in sections 1 to 3,
wide ranges of forms are entountered within populatioms represen-
ting sections 5, 5a and 7 (see drawings 18 - 35). The continuity
of this variation, which encompasses a significant proportion of
teratological forms (drawings 33 - 35), necessitates the incorpor-
ation of all three sections into a single taxon.

However the extent of the wvariability of this taxen
ocecasionally obscures its distinctions from other parts of the
complex. Im diagram &, two specimens considered to bélong to
section 5a by virtue of their rather long spurs, irregular petals
and bladed crests, wergﬁtg be digmensionally closely related to
a wember of the laxifloroid series. This apparent breakdown of
otherwise diagnostic characters was found between several other

speciunens, in some cases the forms being distinguishable on

- 30 =
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vegutative morphclogy alone (see drawings 49, 10, 15,2nd 48).

Accordingly, the author was led to seek a more objective
appraisal of the distinctness of the groups involved. A method of
testing differences was suggested by Professor Pollard of the
Departsent of Hathemutics, University of Cape Town, employing
linear discriminant functions. The mathematical basis of this
method is best described in a paper by its origimal author,

. A, Fisher (1936). ~ The procedure for its application, as outlined’
by Professor Pollard, is given below.

Two groups of specimens were selected from each series,
containing a range of doubtful forms. The principles of the
method of evaluating their distinctions may be summarised as -
fellows. Values of 3 wre found in the egquation

Z = q1x1+-q2x21-qsxs..........quk
which weight the set of measurements xl,.xz‘ xs....xk of each .
specimen in such a way as to give values of the linear compound Z
that afford maxisum discrimipation between the two groups. Values
of q are in essence found by comparing measuresents from each set
of specimens. Finally, the degree of discontinuity in the range
of values of Z is assesaed statistically.

In solving equations for finding the values of ¢, deter-
minants must be solved of an order proportional to the numbe#éf
characters employed. As there is considerable labour involved in
the solution of high order determinants, an attempt was made to
restrict the number of characters to those most likely to be
sizsnificant in distinguishing the two groups.iigzzﬁég;d veviations
were calculated for the ranges of measurements of both groups.

The measuped characters tested were the same as those used in the
preparation of Diagram 8 (see page 25), and the groups consisted
of 13 specimens from Sections 2 to 3, (set I) and 235 from Sections

+X) (p?vbrcd) -
5 and The calculated standard deviations/are given in Table 1.
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Table 1 : Means and standard deviations’of
measurenents in Sets I and II.

Set I. Set H.
Charac-  Means  Standard Means  Standard
ters. (%) deviation” (%) deviation®

A 18.5 69 . 20+8 5.1

B* 16.2 8+9 23.6 11°6

c* 38.9 6.1 49-0 15-8

D* 17-2 4:6 272 75

E 19°8 4.7 257 21-6

F 30°9  8°4 49-2 25.7

G* 18-2 4-8 28+7 234

H 45-0 33-7 50°6 56-7

I 11°8 12 16°5 1°9

J 45+7 97+9 316 34-9

K 53.9  171-5 67+9 488+0

L 36-0  196°7 28.9 41-1

M 22+5 21-1 12-4 30°4

Those characters marked with an asterisk in Table 1 have
relatively little overlap in their ranges for ¥ % ( standard dev-
iation) between the two sets, and uare therefore considered wmost
likely to be of significance in discrimination, The basic equat-

ion may then be wsritten in the form
2 = QgXg *+ qcXc F X, T oa X, * Qg Xy esessll)
Values of x and Z for substitution in equation 1 were obtained

in the following manner. For set I, values of P, were culculated

I

from equation (2) for all cases of combinations of characters k.

and K
t° (=x, M=x, .,
thr}( xx‘xt) .
B PR = Zx ‘fé_x b sseves
Lk, LK, L n, - 1

I
where n, = number of specimens in set I,

améxnxr = the sum of all measurements of characterk,insetI,

sisilarly for 2,}'& .

- 32 -
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on page 10. Agsuming an approxivwie fit of 4 oormal distribution
curve, overlap between valuves of 4 between the two groups would
possilly cecur in rather jlesg than 0023% of the apecimens.
PBearing in pind that this asscssuent chexfly applies to doubtful
Torms, it is considered that, tuget.hér with wll other evidence,
bections 1 to § and Sections 3, Ba, and 7 should De regarded as
distinct at species level.

In passinz, it should be wentioned that the weighting
caleuluated for characters B, Iy and I was much greater than that
far € and G (see values of i, page 34). This was o result of
sung interest, as it had not been realised in prelicinary surv-
cys thut characters D (lensfbk of middle lobe of lebellum) und
1 {hroadest width of add sepal), wvere of such si nificance.

Section 6 of the Hiansoid series presents o cuse of
sowe diffieulty, as the morphoelojical characters cited on page
28 for this seetion appear ta be indisfinel from those of section
5. (Compare drawinge 43 and 51 3 37 and 18 ; 39 and 21). [lesides
a colour difference and slightly modified worphology in ithe
preater number of specimens, there is a little eovidence on
collectors labels to indicate that these forms occur in locally
isolated populations. Unfortunately, no populations vere found
by the author for testiny ihese propositions, Until ovidonee
from £&£1d studics becomes available, the status of this gsroup
meat remiin in doubt., A the differentes sre relatively winor
and there is o sigznificant correlation with peocraphical
distribution {seec Map 3), il scens rother likely that on Loing
recogiised a8 a separate taxon, the sroup would reclieve varietal
atatir..

1 is therefore concluded that three speciecs can be upheld in
thiis complex, thevalid nases ond the corresponding sections being as

follows {sce Taxonomy }i= K. carunculifera Rejichhf, (Sections 1,1a, 2,

2-3%,3) 3 FE.brachystyla schlir. (Section ) 3 L. hianps Sprens. (Sec-—

tians 5, Em' ﬂi 7}1



el

VARLATTON Fo MEAAS = % EANEFLO9Y Conhd by
;
Ll
1ty
L]
"‘
L]
Ll
#
th N - .
- L] " L]
I v, . . . e £ .
- -
B . - - = ) » ". )
ﬁ} - ' L ] 0 - - L ' .- =
P AL S
| N L &
|
|
i I T T i e
=0 Q1 1R M lrﬁu [ Dy
- Y tem= 1 =
Dioerpien 2 ¢ Scatters lideran ol measurements of lensth of pepulti
sheath op seave (), rloatted derarnst lenstlh of the interpole
clathed by that sfeath, Lhi,
Fad b .
[] L]
L] - i.
i i ow
- -
- ¥ LY ]
.I'l L ® (L]
a » L] L]
ity . e
'S - - - .
- - - - -
r
- L3 - Ll LY
'+_ - ® - m owe 4o .
Lk - L -
{rims= x4) . . . .
- - - L]
1t L - LA
., . P
L
*y
i
Al »
e e o o - - T
151 LY i Al
— b iraas xAY -
Drva-ra- £ beatter dlaciran of svisurerent= of broadest
width ob netal {3), wlotted wrainst »etal lenctl (HI.



EﬁRIﬁTIDN E. HIAMNS - T. LAXIFIORA COMPLEX

Purpurascentoid

En) w

aberrent
Hiansoid :

38

®\

3

3

g |

Slaxitloroid

4 NI s

3 } 2
24
Aeruleoid
2 &al
acale : M = 10units
g Z

Liazram 8 1 Showing lines of minimum Ny
vialiies hetween speocimens of the F. hians -

L, laxiflera complex.
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7

Praclivetylo=-hianscids

{0

Inaenqualnid

liiansoid %\‘5

T

Niggram 8 (continued). See text.
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k2
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mo- | .
| : |
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10 Hiansoid Series.
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]
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Diagram 9 Showing frequency distributions of dates
of collection of flowerinre srecimens nf the Hiansoid
amd Laxifloroid Series.
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i3 75 32 39
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Mapd: Distribution of variants of the Laxifloroid
series. Records are indicated in terms of the Sect-

ion Mumbers on page 25. bk
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&s Relus Horls 15671 9. Flapagan S. 0. 10. Acocks 17944

? hatal F. Cane nEtal
Sectbion 1= 5. Section 1 - 5. hectior G- 1.
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11, Galpin 2350 12, (lermever 343

E. Cape E. Transvaal
Section 2. aectlion .
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E. LANIFLORA COMPLEX

13. Dieterlen 8461
Basutoland
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e

“

[4. West 556 15. Schlechter 4057 16. lurtt - Davy 15054
Katal E. Transvaal Central Transvaal
section 1 -3 Section 2 - 3. Section 2 -3
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()

J
e v
15b.lall 654 J6b. llerb. Transv. Mus 15224 17. Flanagpan 1689

K. E, Cape ? E. Transvaal E. Cape
Section 3 - 2, Section 3. Section 3.
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18, Bolus lerb. 10675

E. Transvaal
Section 5.
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21. 22z, i

e— | m— —

Tvaon 1602 = N. E. Caper.

Sections 5 and 7 represented in a
single gatherine.
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PARTATION Ry

26. Flanagan 2232

25. Wood 4264

24, Schnell s.n.
E. Caoce

E. Cape hatal
HSection 5 =T, Secvtion 7. Section 7.
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27. Schwadkerdt 716 28. Dver 3283 29. Schweickerdt s.n.
W. Natal ' W. Natal N, F. Transvaal
Section V. Secticn 7. Section 7.
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- ; '
. Galpin 170 51. Sehlechter 54351 G2, sehlechter G451
E. Cane hatal Natal
Section 5¢ Section Do, Spetion Y.
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S0. Bolus HYBO 54, Fourecade G163 353. Schnell s.n.

E. Cape E. Cape E. Cape
Section Ju-=-7, Section 5a. Section Sa,
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o e

6. sclilechter 3432 A7.
hatal
Sectian 6.

B Jus ll[‘rll.-..’_hhTH il

Central Transvas)
Hection G,

Bolos Herh. 10076

7 Transvaal
aection G.
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39, Bolus llerl, 26679 40, Tyvson 1601 41. HBolus 10?}11
E. Cape N k. Cane M E . Cape
Section 6. section B, Section N,
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42, Burtt - Davy JiM8 45, Galpin 509
Central Transvanl E. Transvaal
Sectiron U. Section bB.
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- == ——

14. Pemler BZ4 45. Galpin s. 0. 46, Flanagan 1117

E.Ccape
; ) - hiatnl b.. Cape
Variant of Section L Sectian o= 2. aootion 32,

{(Mascel Liineous variants )
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o

47. Schlechter 33097 48. Dpe <42, 49, Nat.Heroh Pratoria,
he 2H740.
] . _ ) . Basutoland.
Variant of ee ! 5 bectint ; . . .
eit? S SRRt gL And, Section 3 distinguished

creen flowers.
from 2 by veg. chags.

hatal E. Capr

(Misecellancous variants)
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0. Purtt- bavy 1024 5)1. Dol 35217
A. Transvaal Central Transwaal
hepcLlion 2= 5. Section Sa.
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{5) ELLOPIIA JLACHYSTYEN 3 The rother close affinities of this

group with the B. hians = k. luxiflory couplex are discucsed on
pige 30. While considerable variation in floser size s evident
in the drawings of flower parts on jaces 04 and 65, the coptinuity
of such variation pruvides nu lusis for further subdivision ol
tie aroup. Stadlar conclusions wore reached in o curvey of the

shipes of floral and vegetative parts.
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i

sSelilechter 6489, Scehnell . 5.0, . Hlarrison
Insiswa MNnin. Miclear &L, Lions Hiver Dist.
h. E . Cape, E. Canpe. Batal.
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Bews in Bolus berl. 15399  bSchelpe S0, Roger= 15100.

Lions River Lldst. lions H. List. Cnderbere Dist.

Nalal. Motal. hatal.
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3z 34
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MAP 5: Distribution of k; brachystvla Schltir,
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(6). EULOPHIA CORALLORRIZIFORMIS 3 This group is included in the

present work primarily because it bears superficial resemblances
to certain forms of the E.hians-s.lnxitlora complex (see section
2, page 28). However, the very small flowers, rather obovate
petals, and fhe narrow basal part of the labellum distingzuish
this group to such a degree thal a critical analysis would be
unnecessary.

¥hile there appears to be a certain amount d variation
in floral meorphology, particularly in the shape of the side lobes
of the labellum, the continuity of such variation makes it imp-
ractical to delimit further taxa within the group. Similar
conclusions were reached regarding certain highly variable
vegetative characters, nciahly the scape length, shich may §ange

from 18 to 54 cms. in specimens from a single locality.
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TAXONOMY.

1). EULOPHIA PETERSI1 Reichb.f. Flora, 48, 186 (1865), in note,
Otia Bot. Hamb., 2, 74 (1881) § Rendle, J. Linn. Soc. (Bot.) 30,
384 (1894) 3 Rolfe, in Dyer, Fl. Trop. Afr. 7, 55 (1897) § Durand
and Schinz, Consp. Fl. Afr. 5, 26 (1892).
~——Galeandra petersii Reichb.f., Linnaea, 20, 697 (1847); Klot-
zsch, Peters Reise HMosgamb. (Bot.), 514 (date unknown).
~wm—fulophia caffra Reichb.f. Flora, 48, 186 (1865) ; Rolfe, in
Dyer, Fi. Cap. 5, &), 23, (1912) § Bolus, J.Linn. Soc. (Bot.)g3,
184 (1889); Durand and Schinz, Consp. Fl. Afr., 35, 19 (1885) 3 L.
Bolus, Fl. Fl. Afr. 8, t.313 (1928)eeuvroes.. . SYNON. NOV,
————fulophia loncipedunculat: Rendle, J. Linn. Soc.(bet.) 30,
3asz, {(1882).
wemeefi., gchimperiana A-Rich., Tent. Fl. Abgss., 2, 283 (date not
available) § Schweinfurth, Bull. Herb. Boiss. 2, App.2, 89 (18%4).

——fpidendrum schimiamm Bochst. ex A. Riech., Tent. Fl. Abyss.,
2, 283 (date not available).

~———fulophia circinnata Rolfe, Kew Bull., 1910, 280 (191Q)..5YNON.NOV
DESCRIPTION ; '

Plants often forming large clumps, 0°5- 2+6 m. high.

Bhizowe robust, 1-2 cm in diameter, clothed with scarious,
deltoid, amplexicaul bracts 1«2 cm long, and bearing long fleshy
roots 0-5 em in diameter.

Pseudobulbs erect, the greater part lying above the soll
level, steutly fusiform to subovoid, somewhat sulecate, polished,
(6-)~ 10~ 15~ (18) cm long, 2~4 cm in diameter, bearing 1-5 leav-
e8 near the apex and 3 -~ 5 marcescent papery deltoid-~acuminate
bracts which become wmore crowded below, shortening from 8- 10 cm
to 3«5 cm basally.

leaves 1~ 5, distichous, rigidly coriaceous, ensiform,
one or b#th margins minutely to clearly serrulate. Both surfaces
minutely pale spotted, dork green, the upper deeply canaliculate,
the lower keeled with dark longitudinal striae marking the veins.

~Inflorescence erect, slightly flexuose, branches absent

or with first a second order branching distally, 0+5« 2.6 m high, -
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E. PETERS11 TAXONOMY

the surface covered with a fine waxy bloom, bearing 3 - 6 distant,
deltoid~acuminate to lanceolate amplexicaul sheathe 2.0« 3.5 om
long.

Bracts subtending the upper branches and tloweré not
amplexicaul, linear-~lanceclate, acuminate, 1.0~ 25 cm long.

Flowers conspicucus, 3+5~6.0 em long, generally dist-
ant. Petals and sepals greenish brown, lip white with wine - red
crests and nerves.

Pedicels ﬁisud, smooth, 1:0~1-5 en long. Ovary
. twisted, minutely sulcate, 1+5~2+0 em long.

Sepals spreading, linear-oblong to obovate, acute,
eircinnate in mature flowers, the lateral sepals often falcate
and slightly auricled at the base of the abaxial wmnrgin, 2:2« 3.0
em long, 4~ 6 om wide.

Petals lying against the colusmn and side lobes of the
labellum,linear-oblongz to subobovate, acute, revolute in mature
flowers, 15~ 30 mm long, 5= 7 mm wide.

labellum pandurate to clearly 3 - lobed, 20~ 35 mm long
excluding the the 2~ 3 me spur at the base, attached to the foot
of the column by a short to vestigial mentum. Middle lobe -3}
as lonz as the labellum, linear-oblong to cbovate, the apex acute,
obtuse or retuse, margins frequently much crisped. Lateral lobes
varying frow linear with a suddenly rounded apex to a wide base
with the distal margin curving gradually into the middle lobe.

Inner surface of the labellum with ridges above all major
nerves, the crests above the three central nerves more prominent,
consisting of low fleshy ridges basally, rising to erect crenulate
blades 1«3 wm high, terminating 2«4 zmm from the apex.

Column subclatate, 9~ 14 mm long. Stigma transversly

elliptical. Anther 4mm long, the operculum 2« horned.



b, PETERSII TAXONONY

" JAXONOMY 3 The proposal of E. caffra Reichb.f. and E. circinnata
h Holfe as symnyu of this species is at present somewhat tentative,

as no Types were available to the author. Howewer, the differen-
ce8 between i.: Type demcriptions appesr to be trivial in comp~
arison with the range of forms examined, and none seems to descriye
the apparently distinct form from Angola (sce pages 9~ 11).
Further, the two minor variants from Rhodesia, Transvaal
and the East African Coast, whose distinction is cheifly based
on inflorescence branching, are not considered to be of preat
enough significance for their recognition as separate species
{;et pages B and 9). It is evident from descriptions however
that such distinctions have been regarded as affording species
status to the forms in several separate instances, so that the

synonymeé may be grouped as follows »

Branched form Unbranched form
E. petersiit E. caffra
E. sehimperiana E. longipedunculata

E. circinnata

SPECIMENS EXAMINED

NATAL : Zululand, near Nongosa, A. Roberts in Herb. Transv.
Mus. 28735 (PRE) ;3 Lady Duncan in Nat. Herb. Pretoria 28746 (PRE) 3
Eshowe, I.C.Verdoorn and R.A.Dyer in Nat. Herb. Pretoria 24546 (PRE); -
P.A. van deyr Bijl in Herb. Bolus 15717 (BOL) ; Zululand, E.B.Houting
in Nat. Herb. Pretoria 28745 (PRE) § lilabisa, B.PFeidler 1072 (PRE);
Meinga, Tugela ferry, L.E.Codd 6337 (PRE) § Hlabisa, Somkele, E.R.
Harrison 33 (BOL) § Zululand, Empangeni, Bennet in lierb. Bolus
25243, (BOL).

TRANSVAAL ;: Nelspruit, H.G.PBreyerl7706 (PRE) 3 Barberton,
Slaaihoek, 1.B.Pole ~ Evans 3920 (FRE) § Kruger Nat. Park, H.B. van
der Schijff 12685 (PRE) 3 Krantgberg, Codd and Erens in Nat. Herb.
Pretoria 28743 (PRE) 3 Zoutpansberg, above Saltpan, A.0.D.dogy
24475 (PRE) ; Pietersberg, Suithsdrift, Kies and Bruce 55 (PRE) §
Pietersberg, J.E.Repton s.n. (PRE); Pietersberg, Boyne, F.Thompsom
and N.R.Smuts in Bolus llerb. 26744 JBOL) ; Pietersberg, Near '
Smitsdrift, F van der Merwe 272 (PRE).
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Barberton, Umvoti Creek, W.Culver 31 (DOL) ;3 Barberton, Plaston,
¥.E.Holt 286 (PRE) 3§ White River, F.A.Rogers 24002 (FRE) ; Lyden-
berg, bBurgers Fort, F. van der Merwe 6 (PRE).

SOUTHERN RIWODELIA ¢ Birchienough Bridge, A.i.Obermeyer
2438 (PRE) 3 Zimbabwe, G. van Son in herb. Transv. Mus.29402
(PRE) § Salisbury District, Greateex 63, 63a (PRE) § Rumani,
Greatrex in Nat. Herb. Pretoria 28737 (PRE) § Salisbury district
near Arcturus, A.V.Hall 214 (BOL).

PORTUGUESE FAST AFRICA : Goa Island, A.F.Gomes e Sousa
3500 XPRE) § Kamagoa, Mocuba, H.G.Faulkner 6 (PRE).

¥ITHOUT LOCALITY : Sanderson 1015 (BOL) 5 J.Gerstner
3843 (BOL) 3 BDolus lierb. 26734 (&uL).

ECOLOGY, DISTRIBUTION, CYTOLOGY : The species as described above
has been recorded from a wide range of localities, ché&fly neur
the Fast Africam Coast, from Natal to as far North as Abyssinia
and Eritrea (Rolfe, 1897). It may be found in a wide variety of
habitats, ranging from dry savannah to the moist bapnks of streams
and even close to the shores of coral islets (Gomes e Sousa, prive-
ate communication). It should be mentioned here that there is no
apéatentfcnrralatioa between significant variation and local
habitat conditions. "

Only a rather approximate chronosome number could be
obtained for this species, probably lying in the rangéiéa-se.
The number was recorded from material collected by Thompson and
Semts at Boyne, Pietersberg District, Transvaal (Dolus Herb. No.
26744). The specimens have close affinities with the gzroup des-
ignated as Foru II on page B. It is possible that further cytolog-
ical evidence from this and other forms might be of considerable

value in ascessing relatian$hipa within the complex.
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E. ALOIFOLIA, E. AUTANS TAXONOMY

EULOPHRIA ALOIFOLIA Welw. ex Reichb.f., Flora, 50, 104 (1865).

AMIULA, Catengue, 139 0* 5., 13%943* E., N. R. smuts 13521 (B0L).

This extra - South African species is ciked here ch‘iﬂy
because of its high degree of afﬁnity with E. petersii. This
relationship is discussed elsewhere (see Form I, pages B= 11). ‘
No description is given as available material is limited to a
single specimen (5Smuts 1521). Thie plant was found in loose,
gravelly sand at the base of bushes, in a low rainfall area

{probably about 8~ 12" per anoum).

£2). EUVLOPHIA MUTANS Sonder, Linnaea, 18, 73 (1847) ; BDolus, J.

Linn. Soc. (Bot.), 25, 183,(1889) 3 Reichb.f. Walp. Ann. Bot. Syst.
1, 785 (1848) 3 Durand and Schinz, Consp. Fl. Afr. 3, 26 (18902) ;
Kr&ngl., Ann. Hofmus. Wien, 20, 12 (71903 § Rolfe, in Dyer, Fl. Cap.
5(3), 24 (1912); Bolus, IC. Orch. iustr.- afr, 2, t.9 (1911).
g, tenella Reichb.f. Linnea, 20, 681 (1847); Schlechter,
Ann. Transv. Mus. 10, 236 (1924) 3§ Rolfe in Dyer, Fl. Cap., 3(3),
24, (1912).

~——f. notalensis Reichb.f. Flora, 48, 186 (1863) ; Bolus, J.
Linn. Soc. (Bot.), 25, 184 (1589); Purand and Schinz, Consp. Fl.
Afr. 3, 24 (1892) ; Rolfe, in Dyer, Fl. Cap. 5(3), 24 (1912)....
sennneoses DYNON, NOV,

—E._ collinu Schltr. Eng. Bot. Jubrb., 20, Beibl.30, 3, (1895);
Rolfe, in Dyer. Fl. Caps 3(3), 24 (1912)........SYNON. NV,
————f. flaccida Schlechter, Eng. Bot. Jarbb., 20, Beibl. 30, 3
(1095) 3 Bolus, Ic. Urche Austr. - Afre 2, t. 20, (1511) 3 Rolfe,
in Dyer, Fl. Cap., 5(3) 25 (1912) ; schltr., Fedde Rep. Deih., 68,
Lo 76 (1932)cecenncrcnencvcccncnrosssaseasnsooes e SYNON. AUV,

DESCRYPTION t
Plants seldom in clumps, 20« 30 (~50) em high.
Rhizome irregularly moniliform, 0-4-2-0 cm in diameter,

the thickened portions rather flattened below and obliguely conical.



E. BUTAMS - TAXONOBY

aAbove, clothed with fibrous, closely adpressed mepbrancus ampl-
exicaul deltold sheaths.

Roots borne mostly on the thin portions of the rhixome,
Gel15 - 0+20 cm in diameter.

Lsaves borne at the summit of the thickened portion of .
the rhizome, the fascicle 4 « 6 sheathed at the base, the sheaths
becoming more spreading and passing into the leaves above. lLeaves
2«4, suberect, ensiform, conduplicate, the lonsest 20« 30~ (45)
e long, 27 om wide.

Scape flexuose, (17)«20-30~ (54) cm long, 1:0=2.5 mm
in diameter, bearing 3 - 3 distaat narrowly deltcidacminate
sheaths, 2« 10 em long. DBracts subtending the flowers ascending,
lanceolate - acuminate, 5~ 13 mm long.

Flowers inconspicucus, 1-2 cm long, about 10- 25 in a
somewhat crowded raceme. Sepals dark green and maroon, petals
yellow and orange, often purple tinged, labellum white basally,
becoming orange to purple distally, the central crest bright
yellow.

Pegicels 2~ 3 om long, twisted, indistinguishable fron
the basal rortion of the ovary, deeply sulcate. Ovary deeply
sulcate, inflated distally, 5« 12 mn long.

Sepals spreading, mostly oblongbut sometimes elliptical
to obovate, shortly acuminate, slightly fleshy, 5~ 10 mm long,
the lateral sepals scarcely falcate and rather more concave than
the odu sepal.

Petals spreading, broadly ovate, sometimes suborbicular
to broadly oblong, minutely apiculate, 4«8 mm long.

Labellum distinctly 3 - lobed, 8« 12 mm long including the
spur. iiddle lobe broadly obovate, the apex truncate to retuse,
the lateral margins stiffly deflexed. Side lobes §- 3 as long
as the labellum, suboblong, the apex frequently a little divergent.
Spur cylindrical, lyin; close bLeneath the ovary, straight to slie

ghtly curved, stout, 2«3 mm long.



E. KUTANS TAXONOMY

Adaxial surface of the labellum with broad ridges abové all major
nerves, being most prominent above the three central nerves.
Crest above the middle nerve very low at the base, rising to a
thick fleshy blade lmm high distally. Two adjacent ridges similar,
but higher at the base of the labellum, adnate to the central }‘
crest for part of their length but free distally, the distal
aplices of all three crests projecting beyond the terminmation
of their line of attachment to the labellums.

Column stout, broadly oblong, truncate, 2«4 mm long;
Stigma conspicuous, transversly elliptical. Anther minute, the

operculum 1 mm wide.

TAXONCMY 1 The morphology of flowers from Isotype muterial of

E., natalensis Reichb.f. appeuars to lie well within the limits

of variatien of other specimens referred to E. flaccidn Schiltr.
and E, nutans Sond., between which the author can find no cons-
istant differences. Although the Types of E. nutans and E.flaceida
have not been examined, it seens very likely that all threc names
are synonymous, and should therefore be referred to the earlisst
epithet, E, nutans Sond. No material was scen that had been
authentically named E. tenella Reichb.f. or E. collina Schltr.
however, both have been relegated tov synonymy by Schlechter and

Rolfe respectively.

ECOLOGY, DISTRIBUTION ARD CYTULIGY 3 In South Afriea, this
species is chéifly found in areas near the coasts of Matal and

the Eustern Cape Province, with the exception of a single record
from N. E. Basutoland (sece map 2, page 18). The species has also
been found by the author and other collectors in Southern Rhodesia,
although there is no evidence in available records of it: occur-

ence in intervening areas in the Transvaal. 1In spite of this
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E. NUTAKS ‘ TAXONOMY

apparently disjunct distribution, there seems to Le no essential
dissimilarity in the morphology of the outliers (see drawings on
page 19).

The species is typically found in grassland communities,
somotimes foraming sparse colonies of ten to forty or more plants,
although from the authors experience, such colonies may be very
widely dispersed in a given area.

Chromosone counts were attempted using root tip material
from plants of a large célony at Coldapring, near Grabamstown,
E.Cape (Hiall 606). Only rather approximate data could be obtain-
ed, the diploid oumbers Leing of the order of 100~ 120. This bhigh
number, indicating pelyploidy, together with the probably disjunct
type of distribution, rather points towards the interesting spece
ulation that E. nutans may be a species in a stage of senescence,
on the basis of Willis® Age and Area theory (Willis 1922). However
the evidence is rather too tenuous to warrant anything more than

a mere suggestion of this idea.

SPECIMENS EXAXINED 3

NATAL: Up Park near Verulam, Wood 1417 (B:L); Clairo-
- ont, Wood 12224 (PRE&) j Natal, Gueinzius s.n. (BOL) § Kranshop,
%ennig, s.n. (L) ; Camperdown, E.E.Galpin 10281 (PRE) § Ingogo,
A.A,Oberueyer, Herh. Transv. us. 35937 (PRE).

CAPE PROVINCE : Kentani, A.Pegler 200 (PiE, BOL) 3 Albany,
Grahamstown, H.Bolus 7336 (BOL), J.Glass in Herb. SchBnland 24 (10OL)
Port Elizabeth, Cutting s.n. (BOL) } near Komgha, ii.G.Flanagan
1645 (BOL, PRE) 3 Stutterheim, near Fort Cunninghaae, H.Bolus
10291 (BGL) 3 near Kingwilliamstown, Schnell s.n. (Bil) 3 Grabane
stoon, H.G.Breyer 28 (PiF) § Alexandria, de Dega Heights, E.E.A.
Archibalc 5397 (FHE) 3 Mqanduli hieights, A.Pegler 622 (BOL) § Port
snt, Johns, J.Hutchinson 1742 (PHE, DOL) 3 Lusikisiki, Umsikaba
Gorge, Acocks 13269 (PRE)j Albany tirahamstown, A.V.iall 606 (DoL).

BASUTOLAND : leribe, Dieterlen 403b (PRE):,

GUTHERN HHQUESIA ¢ Esstern Districts, Chimanimani Mts.,
A.V.iiall 340 (BoL).

- T8



E. HIARG TAXONOMY

(3). EULOPHIA HIANS  Sprengel, Syst. Veg. 3, 720 (1826) ; Lindl.,,
Gen. and Sp. Oreh., 183 (1840) § Bolus, J. Linn. Soc. (bBot.), 25,
182 (1889) ; Bolus, Ic. Orch. Austr. - Afr. 2, t.lu (1611);
Burand and Schinz, Consp. Fl. Afr. 5, 22 (1892) ; Schlechter,
Eng. Bot. Jahrb. 20, Beibl. 50, 25 (1895).

~———eatyrisim hians Linn.f. Suppl. Pl., 401 (1781). .
—me] jwodorum hians Thunberz, Prodr. Fl. Cap. 3 (1794).
———fulophia clavicornis Lindl. Comp. Dot. lag. 2, 202 (1836).
———efi. gmarginata Lindl., Comp. Bot. Mag. 2, 202 (i836% Drége,
Zwei Pfl. Documente, 46 (1844) ;3 Krauss, Flora, 305 (1845) ;
Krauss, Beitr. Fl. Cap. und Natal., 157 (1846).

——weefi. platypetala Krauss in Flora, 305,(1843), non Lindl.
——., violacea Reichb.f., Linnnea, 20, 683 (1847) ; H.Bolus,

J. Linn. Soe. (Bot.), 23, 183 (1889) ; Durand and Sching, Consp.
Fl. Afr. 3, 26 (1892) 3 Rolfe, in Dyer, Fl. Cap. 3(3), 33 (19v13);
H.%.l..Bolus, Ann. Bolus fierb, 4, t.14 (1928).....5YNON. NOV,
————Graphorchis clavicornis Kuntze, Kev. Gen., 662 (1891).
——(. emargipata Xuntze, Rev. Gen., 662 (1891).

————efulophia inaequalis Schlechter, Eozl. Dot. Jahrb., 20, Beibl.
50, 3, 26 (1895) 3 Rolfe, in Dyer, Fl. Cap, 3(3), 43 (1812); o,
Bolus, Ic. Orch. Austr. = Afre 3, t.8 (1013)...c...8TNGN. NOV.
——mf., transvalensis Rolfe, Kew Dull., 1910, 282 (1910) ; Rolfe,
in Dyer, Fl. Cape 3, (3), 31 (1912)ececenicrvseacs YNGR, LUV,
., aliwalensis Rolfe in Kew Bull, 1310, 368 (1910) ; Rolfe,
in Dyer, Fl. Cape, 5(3) 31 (1912)caceescocessnss e SYNUK. NOV.

DESCRIPTION :

Plants seldom formin, clumps, (10) - 15-35- (48) cm high.

Fhigome irregularly moniliform, the thickened portions
7=15 mm in dameter, obliquely conical on the upper side, covered
with the fdbrous remains of decayed sheaths.

Roots 1°3 - 20 mm in diameter when dry.

ieaves scarcely visdible to 2/3 developed at time 5!‘
flowering, the upper 2-4 leaves when mature reaching i4- 40 cm
long, 0«4 =~ 0*8 cr wide, s8lightly spreading, V - shaped ian transv-
eree section, the three major veins subemergent on the abaxial

surface. Upper 2-4 leaves passing into 2~ 3 spreading leaves
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E. HIANS TAXONOMY

1/3~1/8 as long, finally paszing into sheaths below.

Scape frequently a little stout, 1°9- 3.2 mm in diameter,
gccasionally subflexuose, 15- 35 em high, bearing 3~ 3 short basal
sheaths and 3~ 5 distant ovate-lanceolate cauline sheaths, being
as long a8 the internode clothed only at the base of the scape; .
much shorter distally, the penultimate sheath being 1 « § - {(rar-
ely 7/8) as long as the internmode it loosely clothes. Floral
bracts ovate - acuninate, 5« 15 un long.

Flowers (13- 20« 33~ (40) mu lomg, borne in lax racemes
of 3= 15 flowers. GSepals dark brounisb purple or greenish brown._
petals and labellum sulfused with pale purple or yellow,

Pedicels angular at the base, becoming shallowly sulcate
distally, 5~ 10 mm long., Ovary superficially indistinguishable
from the pedicel, becoming broader distally, with shallow sulcae
between broad lonsitudinal ribs, 5- 12 mm long.

Sepals spreading, (9)-10-~14- (22) =m long, (2+5) - 3-5
- 4+5 = (5+0) ma wide, ovate - ohlong to limear ~ oblong, obtuse to
shortly acuminate to acute. lateral sepals subfalcate, one of the
lateral sepals sometimes partly fused to the odd sepal.

Petals connivent with the column and labellum, (9)~10-
14 - (18) mm long, distorted petals shorter, basically ovate to
broadly oblong, obtuse. Adaxia: and sometimes the abaxial margins
frequently variocusly distorted, the petals in such cases being
fused te part or whoke of the length of the column.

Labellum 3 - lobed, or sometimes reduced to a single lobe
by fusion of the base with the column, (12) - 14 - 20 - (23) mm
long including the (2)-4~5« (7) mm long spur. HMidcle lobe
obovate, obtuse to retuse, or ovate and subacute, (4) 5«7~ ()
wm long, (3)=5«7=(9) mm wide at its broadest point, the marg-
ins somewhat crenulate and sometimes asaymetrically irregular.

Lateral lobes highly variable, ranging from 4 - 1Omm lon;, attached
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E. HIANS TAXONOMY

to § - {1 of the length of the limb of the labcllum, the lateral
margin concave to convex, sometimes irregular, the apex rounded

to subatute. Spur usually conspicuous, (0°7)-1+0~1.3« (1°4)
times as long as the adaxial length of the column, often clavate,
set apart from the ovary by a vestigial to conspicuous mentum, *
usually curved away from the ovary.

Adaxial surface of the labellum with crests of dissected
blades often reaching 3 mm high, above the three central nerves
and usually their main branches.on the middle lobe, such nerve
branch crests being abzent in forms with reduced labellum =ide
lobes. Crests on the middle nerve weaker than on ndjacent nerves,
obsolescent basally where adjacent erests are produced as necarly
smooth mrrow ridges.

Column somewhat stout. 4-6 mm lonz. Stirma transversely

il av—

narrowly elliptical. Anther 1*5«2°0 =m broad.

TAXONOMY : VYariation studies indicate that a minor variant may

be distinguishable within the taxon described above. (See page 35).
Rowever, it is considered that further information from fgild
studies would be required before formal recognition could be given
te the group.

Few of the important Type specimens were available to the
author for revision of synonymy, although the majority of the Type
descriptions were reasonably precise. In a pumber of cases hLowever
the opinions of previous workers could only be very approximatdy
verificd. The material and data from which the present author

derived the synonymy is ziven below fwe

Species Basis for comparison of synonyms

Etilophia hians Spreng. ..... Burchell 6147, compared by NK.E.Brown
with the type of the earliest homonym,
Satyrium hians Linn.f.

( Cﬁntd c)
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E. HIANS TAXONOMY

Species Basis for comparison of synonyms ({ontd)

E. clavicornis Lindl. «..... Synonymous in the opinion of Rolfe (1513,

Type description seen.
E, emarginata Lindl. ....... Sane data os preceding specics.

E. platypetala Krauss,

non Lindl. we.s. Type description not available; :ynon-
ymous in the opinion of Rolfe (1512).
E. viclacca Reichbe.fes..... Type probubly destroyed in the ierlin
Herbarium § however, the concept is

clear irom the Type description.

E. jinaequalis Schltr....... Concept clear from the Type description
and specimens named by Schlechter (sech-
lechter 3431, Galpin 509).

E. transvaalensis Rolfe.... lsotype mterial scen, agreeing well
with the Type lescription.

E. enzleri Rolfev....vcce.. IBotype nsterial scen, agreeing well
with the Type description.

Uther species have been published whose descriptions
mateh various forms of this enlarged comcept of E. hians rather
closely. Lowewer, as no authentically named specimens were avail-
able, opne may only suggest synonymous atatus. These doubtful
species are recorded below, their probable affinity with various
morphological developments of k. hiass sens. lat. being described
in terms of the section reference numbers used in the Variation

studies (pages 28 - 28).

Eulophia deflexa Holfe, Kew Bull., 1893, 192 (1895)......Sect. 3.
E. encleri Rolfe, Kew Bully 1910, 282 (1910)eess..-.c...5ect. 5.
E. longipes Rolfe, Kew Pull, 1310, 280 (1910)......s....Sect. 5.

E. watkinsonii Rolfe, Kew Bull., 1813, 339 (1913)...ee...Sect. 6.

E. obcordata Rolfe, Kew Bull,, 1317, 82 (1017)...........8ect. 5-%

E. triloba iolfe, Kew DBull, 1917, 81 (1917)..c.c0ecreece.Sect. 3=-7

E. acajubae Schltr., Ann. iransv. ius. 10, 236 (1924)....8ect. 7.
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A_SELECTION OF THE SPECIMENS EXAMINED 3

CAPE MIDLANDS : George, on the road from the Nowsakamma
R. to the Great Brak R., W.J.Burchell 6147 (©BiL) ; Humansdorp,
Oudebosch, C.Fourcade 1726 (BuL) 3 Knysna, Kirby, Fourcade 4171
(BOL) 3 Rumansdorp, Habkey Rd., Fourcade 6162 (BOL). .

E. AND &5.E, CAPE: Port Elizabeth, Redhouse, F.Paterson

s.n. (BUL) 3 Albany, Grabamstown, H.Bolus 5980, E.E.Galpin 170,
A.V.Hall 552 - 560, 598, 607 (BOL) ; Kingwilliamstown, Perie, #.G.
Flapagan 2232 (buLl) ; East London, Nahoon kiver, Galpin787s (bil)
Near Komgha, Flanagan 1117 (BOL) ; Kentani, A.Pegler in Bolus
Herb. 26679, Pegler 781 (BUL) ; Aliwal North, Elands lioek, l. Bolus
10871 (BCL) 3 Haclear, Ugie, J.Schnell s.n. (B0UL} § Kokstad, F.
Tyson 1601, 1602 (BGi) 3 lusikisiki, Egossa, T.k.Sim 2453 (Iul).

NATAL ; Liddesdale, J.#.iood 4264 (BOL) ; Klip River,
Ladysmith, H.Schlechter 3431, 3432 (BolL) § South of Underberg,
R.A.Dyer 3283 (PrE) § Bergville, Cathedral Peak, E.A.C.L.E.schelpe
840 (BUL) 3 Estecourt, Cathkin Park, Galpin 11705 (PRE) 3 Cawmperdown,
Prummond, Galpin 10289 (Puk) ; Dergville, Hont 2ux Sources, H.G.
Schweickerdt 716 (Pik) ; Dergvélle, Oliviershoek Ppss, 4.V.lall
588 (BOL).

BASLTOLAND ; Mafeteng, Likhoele, A.Dieterlen in Nat. Herb.
Pretoria 28731, 28740 (Pif) 3 Horija, Makhoarane Mt, , Dieterlen
1112 (Pun).

ORANGE FREE STATE : Bethlehen, T.Potgelter 81 (Pulb).

TRANSVAAL ¢ Burberton, sheba Mt Bolus 10675, (BuL)
Barberton, Saddleback range, Galpin 530 (Pki, BGL), Galpin 1026
(PRE), Galpin 509 (bil) 3 Vaal Bank between Devils Kantoor and
Pretoria (7 S. of Middelburg), Bolus 10676 (B0l) 3 Carclina,
Galpin 13435 (PiE) ; Belfast, ruchadedorp, R.G.dtrey 2801 (i) %

Pietersberg, ¥oodbush, Schweickerdt s.n. (PHE) § Springs, Dersley,
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R.A.H.Flugge - de -~ Smidt s.n. (PRE); Pretoria, Magaliesberg, J.¥.
Moggz 1 (BOL) § Witbank, F.A.Rogers in Herb. Transv. Mus, 24897
(PRE) 3 Ventersdorp, Goedgedacht, Sutton 705 (PRE) ; Pretoria,
Groenkloof, J.Burtt- Davy 1048 (BOL) ; Pretoria, Mogg in Bolus

Herb. 26678 (BOL). .

DISTRIBUTION, ECOLOGY AND CYTOLOGY : Representatives of the
enlarged concept of E. hians appear to be distributed throughout
those parts of South: Africa receiving summer rainfall and an
annual average greater than 24" (see map 4, page 43). The author
!ué also seen specimens that superficially match this spoéies in
the Government Herbarium, Salisbury (SRGH), that were collected
in the East and Central Districts of Socuthern Rhodesia.

Judging from the authors observations and data oam iHerb-
arium labels it appears that this species is chédfly found in
open grassland, frequently on well drained slopes in sandy or
stony soils. Flowering usually occurs in the months September,
October and November.

The implications of the rather high‘ chromosome number, -
found to be close to the range 2n = 109~ 112, are discussed

elsewhere (see pages 26 and 37).
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(4). EVLOPIIA CARUNCULIFERA  Reichb.f., Floras, 64, 329 (13889)

Bolus, J. Linn. Soc. (Bot), 25, 184 (1889) ;3 Durand and Schinz,
Consp. Fl. Afre 3, 20 (1892) ; Rolfe, in Dyer, Fl. Cap. 5 (3) 26
(1812) 3 H..i.L.Dolus, ¥l. Pl. Afr. 25, t.966 (1945).

i, laxiflora Schlechter, Eng. Bot. Juhrb. 20, DBeibl. 50, 4,
26 (1895) ; Bolus, Ic. Orch. Austn - Afn, 2, t.15 (1911) ; Rolfe,
in Dyer, Fl. Cape 3(3) 26 (1812)eeccvcssencsees . SYNON, NOW,
———ii. Balpinii Schlechter, Eng. Bot. Jahrb. 20, Beibl. 58, 10
(1895) 3 Rolfe, in Dyer, Fl. Caps, 5 (3), 26 (1912),...5YNON. Nov.
——,, Bemula Schlechter, Eng. Bot. Jahrb. 20, Beibl. 50, 26
(1895) ; L.Dolus, Ic. Urch. Austn - Afm, 2, t.16 (1911) ; Rolfe,
in Dyer, Fl. Cap., 5(3), 27 (1912) ; Susmerhayes, liot. Notiser
1937, 193 (1937)ueccenccesssosscsssoncsrasscasnesassSYNON. MOV,
~——mef.. flanaganii Bolus, Trans. S. Afr. Phil. Soc. 16, 143
(1905) 3§ Bolus, Ic. Orch. Austn - Afn, 2, t.14 (1911) ; Relfe,
in Dyer, Fl. Cap., 5(3) 28 (1912).cceccecananscarcees SYNON. KOV,
——F,, purpurascens Rolfe, Kew Bull., 1918, 281 (1510) ; Rolfe,
in Dyer, Fl. Cape, 3 (3), 29 (1012) § H.M.L.Bolus, Fl. Pl. Afn, 8,
307 (1928)e.voencsssasassessecescrcsesenscancsnsocaas SYNON, NOV.
w——r. barbata Bolus, lc. Orch. Austn - Afm, 3, t.12 (1913), non
Spreng. Syst. Vege 3, 720 (1826)cccecrccncessssascas o STNON, ROV,
g, pluadioloides Rolfe, Kew Bull., 1910, 281 (1910) ; Rolfe
in Dyer, Fl. Cape 5(3) 30 (1912)ccececcvcsncssnsces e SYNON, NV,
w——f, decurva Schlechter, Annals of the Transvaal Museum, 10,
235 (1924)cevccacancscercreessnsansssosnsensasransesas SYNON, MW,
—f, crpestii Schlechter, Annals of the Tranavaal Museunm, 10,
236 (1924)eececcsncconcnsncocrssssscsssncsssscssonees SYNON, NV,

DESCRIPTION 3

Plants slender, sometimes forming small clumps, (4) -
30~ 50~ (80) cm high.

Rhizome irregularly moniliform, the thickened portions
120« 1+3 cm' in diameter, oblicuely conical on the upper side,
covered with the fibrous remains of decayed sheaths.

Roots 1+0= 20 rmn in diameter when dry.

leaves ﬁell developed at the time of flowering, the upper

2«4 leaves reaching (10) = 22«40« (70) en long, (3)~4«6« (10)
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am broad, slightly spreading, V-~ shaped in transverse section,
3«35 major veins subemergent on the abaxial surface. Upper 2-~4
leaves passing into 2«3 spreading leaves 1/6 - 1/2 as long, fin-
ally passing into sheaths below.

Scape frequently very slender, 1-0~2'3 mm in diameter .
near the base, occasionally subflexuose, very rarely with one or
two branches below the raceme of flowers, bearing 3~ 5 short
basal sheaths, and 3~ 5 distant lanceolate to narrowly lanceolate
cauline sheaths, obscuring the internedes below, decreasing a
little in relative lcngth above, the penultimate sheath (0:5) -
0+8 = 1-1 - (1+4) times as long as the interncde it clothes.
Bracts subtendinz flowers ovate to narrowly ovate, acuminate,

S~ 18 mm long.

Pedicels angular at the base, shallowly sulcate distally,
5« 15 mm long, superficially indistinguishable from the ovary.
Ovary expunded distally, 5~ 15 mm long

Sepals spreading, lineur-oblong to subobovate-oblong,
(8) = 11= 24~ (16) mm long, 1.8) = 2:0 = 3-0 ~ (4-0) um broad,
the lateral) sepals subfalcate.

Fetals connivent with the coluun and labellum, subovate
or subobovate-oblong, obtuse, freguently apiculate, or narrowly
oblong and acute, (8) =9~ 14~ (16) s long, (2¢8)=4d:0= 60w (7.0)
wm broad, the margins very rarely a little distorted.

Flowers (15)~ 20~ 25~ (35) mn long, borne in somewhat
lax racemes of about 5~ 25 flowers. Sepals green or purplish
brown, petals pale purplish pink, pale yelloish green, or pale
straw yellow. labellum white suffused with green, or purple with
yellow crests, or pale straw yellow lined with purple.

Labellum 3 - lobed, (9) - 12«15~ (20) ma long, including
the (2)~3 -4~ (6) wm long spur. HMiddle lobe obovate to obovate-

oblong, obtuse, sometimes retuse, rarely subacute, (3)= 4= 6= (7)mm
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long, (3:0) = 3.5 ~ 4:0 -~ (4*5) mm wide at the broadest point,
the margins rarely a little crenulate. Lateral lobes attached to
more than half the length of the limb of the labellum, frequently
falcate-divergent near the obtuse to subacute apex, contracted at
the base. Spur variable, ranging from a stout 2mm long spur lying
close beneath the ovary, to a curved 3= 4 mm spur sct apart from .
the ovary by an inconspicuocus mentum, to a straight or curved
3«6 mim spur attached to & rather conspicuous wmentum.

W of the labelluwm uwith crests nost devel-
oped above the three central nerves and their main brancheé on
the nmiddle lobe, with minute ridges on nerves near the distal
margin of the lateral lobes. Central nerve with the basal 1/3
uncrested, the distal 2/3 with a low cremulate ridge increasing
distally to fleshy lacerated blades or papillae; two adjacent
nerves and their maia branches on the middle lobe crested simil-
arly, but with low, fleshy, winutely pubescent ridges produced
to the base of the labellum.

Colusm stout to slender, varying from (2:5) - 3 « 7 (7.5)

wmm long. Stigma trunsversely elliptical. Anther 1-1+5 wuw broad.

TAXONOMY ; Variation studies show that a considerable number of
species chould be relegated to synonymy.in this group. Fortun-
ately, Type material for comparison waa available for the major-

ity of species, as follows 1=

Rame ' Material used for comparison

Eulophia carunculifera Reichb.fi... Flowers from the Type (Buchanan,
Natal), and the Type description.

Es loxiflora Schltr........ls0- syntype specimens (J.li.Wood 3430)
and the Type description.

E._galpinii Schitr.........Iso- type specimenm (F.i.Galpin 1151),
and the Type description. .

E. aml@ Schltressssseossslsotype material of 2 of the 5 byntypes
(Schlechter 4057, Culver 14), also the
Type deseription.

- 8 -
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Kame Material used for comparison (Contd.
E. flanazanii Bolus........The Holotype (Flanagan 1029), 2 paratypes
(Galpin 1713, F.Dolus 249), and the
type description.
E._purpurascens Rolfe ......Isotype specimens (J.:.Wood 1367), and
the type deseription. '
E. gladioloides Rolfec. ..‘.,,Iaotype specimens (J.M.%ood 7322), and
the Type description.
E. barbati BoluBeces. cveoe.e v.‘i.k-awixxg offliclotype, material named by
_ Bolus, and the Type description.
E._decurva Schltr..........Isotype specimens (i.G.Flanazan 1117),
, and the Type description.
E. ernestii Schitr.........Isotype siecimens (E.E.Galpin 2250),
and the Type description.

In addition, it was found that the rather scanty Type
description of E. nelsonii Rolie (Kew Bulle, 1810, 368, 1910)
closely matchee a mumber of.forms within this enlarged species
concept, the only doubtful character being the 'broudly elliptic’®
labellum. liowever, no authentically named material was available g
the proposal of synonymous status for this speciecs can therefore
only be tentative.

SELECTION OF SPECIMENS EXAMINED :
Kingwilliassteown, Frankfort

Hill, K.C.Doe 42 (BUL) ; mpear Komgha, u.G.Flanagan 1699 (BrL) 3
Near Kei Mouth, Flanagan 1029 (BOL) § Queenstown, E.L.Galpin 1713,
2250 (BOL) § Queenstown, Lesseyton Nek, Galpim 1713b (BOL) §
Aliwal North, Elands loek, F.iolus in Bolus Herb., 18843, 10544
{BOL) ¢ 5. of Umsimkulu, A.V.Hall 654 (BOL) ; Umzimkulu, Clydeside,
F.Tyson 1912 (BOL) ;3 Mganduli, A.Pegler 624 (BOL) § Umtata, Eng-
cokusi, li.Bolus B775 (bOlL).

NATAL: Buehapan s.n. (BOL) § Klipriver, near %esselsnek,

#.5chlechter, 33907 (00L) 3 Blaaww Krabptz, J.2i.¥ood 3430 (BL)
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Near Newcastle, Wood 6748 (BOL) ; Helpmekaar, L.E.Codd 163 (BOL)
Tugela, Tongaat R., Wood in Bolus Berb. 1367 (BOL) ; Estcourt,
Cathkin Park, Galpim s.n. (BOL) § lions River, Lidgetton, %“ood
7922 (BcL) § H.Belus 6110 (BOL) 3 Estecourt, Tabamhlope, O.West
556 (PRE) ; Lions River, Balgowan, J.P.H.Acocks 13944 (PRE). .

ORANGE FREE STATE: Bethlehem, senekal, E.¥ium 21 (PRE).

BASUTOLAND ; lLeribe, A.Dieterlen 1109, 861 (PRE).

SWAZILAND ;3 Mbabane, Dalriach, H.Bolus 12302 (BOL) ;
Mankaiana, Mkondo River, H.H.Compton 26434 (BOL).

TRARSVAAL: Barberton, Lomatie valley, Galpim 1151 (BOL) 3
Lydenberg, W.Marais 413 (PRE) § Pilgrims Rest, Spitskop, li.T.iche
cepers in Herb. Transv. ’us. 15224 (BOL) 3 Lydenbery, A.A.Cbermeyer
343 (PRE) ; DBelfast, schoongezicht, F. van der Herwe 1243 (PUE) 3
Carolina, ncar Nelshoogte Pass, &.V.Hall 642 (boi) 3§ Middelberg,
near Botsabelo, Schlechter 4057 (BUL, PRE) § Vereeniging, Burtth-
olm, J.Burrt- Davy 15054 (BOL) ; Pretoria, R.leendertz 4010 (PRE) 3
Potgeitersrust, lLeendertz 6538 (PRE) ; Waterberg, Springbok Flats,
Burtt - Pavy 1024 (BOL) § Rustenberg, Crocodile fi., Pegler s.n.

(BoL) 3 Potchefstrrom, Klipdrif, J.J.Theron 1184 (PRE).

ECLLOGY, DISTRIBUTION AKD CYTOLUGY : Like its ally, E.hians, this
species has been recorded from most parts of South Africa receiv-
ing summer rainfall and an annual average greater than 24" (see
map 3, page 42). However, the distribution range does not appear
to extend further East than Kingwilliamstown. It is probable
that foras §f this species are found in Southern khodesia, Close
resemblances have been noted between material at the National
Herbarium, Pretoria, and specimens collected near Salisbury
{(authors observationsg and F.C.Greairex, M.S.). It should be
added Lere that there appears to be no correlation between variat-
ion and geographical distribution.

Duta on Herbarium labels indicates that the species is

- 88 -
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generally very rare at a given locality. From the authors exp~
erience this may be an outcome of the fact that the plante are
relatively inconspicuous and rather difficult to find.

The species is most often revorded from open grassland,
the terrain varying from steep sometimes recky hillaidesg to flatg
which may be dry, or molst te the'oxtent of being marshy. Again,
no marked correlation is evident between variation ip floral
morphology énd habitat conditions. Flowering is most comson in
the late sunmer months December, January and Mareh.

The implications of the chromosome number obtained for
representatives of thiés species (2n = 50~ 56 and 54 - 56), ure

discussed elsewhere (see pages 26 and 27).

- 80 =
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(5). EULOPHIA BRACHYSTYLA Schlechter, Eng. Bot. Jahrb., 26, 336

(1899) ; Rolfe, im Dyer, Fl. Cap., 5 (3), 29 (1812).

DESCRIPTION :
Plants slender, 20~ 30 cm high.

Rhizome irregularly moniliform, the thickened portions
0:5« 1+4 cm in diameter, obligquely swollen on the upper éide,
clothed with the ﬁbrous remaing of decayed sheuths.

Roots 1°5~2-0 mm in diameter when dry.

Leaves usually full grown at flowering time, the upper
2«3 leaves (10) = 15~ 35« (35) em long, erect, narrowly ensiform,
04«07 ¢em broad 1+ the lower 1~ 2 leaves never exeee&iné; 7~ 10
cm long, arcuate - spreading, passing into 3« 5 adpressed sheaths
below.

Scape rather slender, 1°0~2:0 wm in diameter near the
base, somewhat flexuose, 20~ 30 ¢m high,bearing 3~ 5 short basal
sheaths and 3~ 4 narrowly lanceolate eauline sheaths, as lonz as
the internode at the base of the scape, relatively much shorter
distally, the penultimate sheath 3 - 4 as long as the internode
it clothes. Floral bracts lanceclate, acuminate, 0.5« 1'05 em
long.

Flowers 2:-0-2+*5 em long, borne in lax racemes of 5- 20
flowers. Sepals greenish purple, petals mauve, the labelluw mauve
witg khite to purple crests.

Pedicels shallowly sulcate, 3~ 6 mm long. Ovary rather
deeply sulcate, 3~ 7 om long.

Sepals spreading, oblong, obtuse to shortly acuminate,
7=1C em long, 2~ 3 =@ broad, the lateral sepals often slightly
falcate and occasionally subobovate.

Petals connivent with the column and the labellum, broadly
ovate, obtuse, rarely oblong, often a little assynmetrieal, 7 - H' '
mix longy 5«7 am broud.

Labellum distinctly 3 - lobed, 8+~ 14 omu long including the

- 90 -
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2«3 wn long spur. Middle lobe broadly cbovate, obtuse to sub-
retuse, rather more than balf s long as the limb of the labelluu;
Lateral lobes prominantly diverging, the apices obtuse to sub-
acute and lying 2«4 mm away from the margin of the middle lobe.
Spur stopt, about twice as long as its diameter, lying closely
beneath the ovary.

Adaxial surfice of the labelluwm with crests only above
the three central nerves and their main branches on the middle
lobe. Middle nerve crested in the distal two - thirds with an
interrupted low fleshy ridge often T~ shaped in transverse section,
termipating 1 -2 am short of the labellum apex. Crests on adjoc~
ent merves gimilar, but produced as thick fleah& ridies to the
base of the labellua.

Column rather stout, 2:5 - 30 mu long. Stigma broadly

obreniforw. Anther minute, about 1 sm wide.

TAXONOMY ; The Type description of E. zeyheriana Sond. (Linnaesg,
19, 73, 1847), although a little imprecise, was found to agree
in all essential detulls with Isotype material of E. brachystyla
(ii.S5chlechter 648%). Howeve:, a8 no iype specimens, or other

authentically named material of E. zeyberiana was available, its

synonymous staius must remaim in doubt for the present.

SPECIMENS EXASINED 3

CAPE PROVINCE : Between FEncobo and Cala, ii.G.Flanagam

2706, pro parte (Pitk) § Mount Currie, Stephuny #8 (BOL) 3 Haclear,
Ugie, Schnell s.n. (B0OL) .

MATAL: Insiswa Mt., K.Schlechter 6489 (%:l.) 3§ Under—
berz, lpolela, F.&.Hogers 13109 (5OL) 3 Umgeni River, Darzle,
J.Pews in Bolus lHerb., 153399 (86i) ; Karkloot, Lions River, E.A.
C.L.E.5chelpe 5098 (¥:1L) 3 Lions River, Nottinghasm Read, ';‘v.?i.iéarr-‘ |

ison 1 (PrY) 3 Kranskop, Wennig s.n. (#i1)

4
1
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ECOLOGY AND BISTRIBUTION : Collectors notes indicate that L. bra-

chystyla is a grassland aspecies not requiring special local envir-
onmental conditions. 1In spite of this, there is no record of t‘he
gpecies being common in any one locality, and available distribution
records are remarkably limited in number. The distribution range’
appears to be reatricted to higher altitudes in the Eastern Cape

and Natal {(see map 5, page 68).

(6)s EULOPHIA CORALIUKHIZIFORMIS Schlechter, Eng. Bot. Jahrb., 20,
Beibl. 50, 9, 26 (1895) ; iolfe, Dyer, Fl. Cap., 5(3), 25 (1913);
Sunmerbayes, %ct. Notiser, 1937, 193 (1937).

wmeeewd., bulbinoides Schlechter, Annals of the Tramsvual Museus,
io, 234 (1524)ervvuenrnseccncecnnareacaanensanecss SYNON, KOV,

DESCRIPTION :

Plants slender, (18) ~ 30 -« 40 - (54) cm high.

RBhizome irregularly moniliform, the thickened portions
10« 1.3 cm in diameter, obliguely subconical, the surface clothed
with smooth papery bases of sheaths,

Roats rather brittle when dry, 1 sm in dianeter.

Leaves fascieulate, erect, very narrowly ensiform, 1+5a
3+0 mm broad, the longest leaf 13« 30 cm long at the time of flow-
erin§, the subsequent 2~ 3 leaves each half as long as the le:f
abov:, finally passing at the base intoc 2~ 3 linear sheaths.

Scape very slender, 0°6-1+5 mn in diamSter, (153) - 30~
40« (54) cm long,subflexucse, bearing 3 - 5 narrowly lanceslate
sheaths, distally only 1/4 - 1/6 @8 long as the internodes they
¢lothe, basally exceeding the internodcs. Floral bracts narrowly
lanceclate to deltoid, 3«9 mu lons.

Flowe:s yellow, 0«8« 1-3 em long, in somewhat crowded

racemes of 10~ 30 flowers.

- O -
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Pedicels nearly smooth, 2«3 ms long. Ovary curved, rather tri-
gonous, the sulcae shallow, 3 -4 ma long.

Sepals oblong, =lightly recurved, 7 -8 mu long, 25 « 3+0
om broad, the lateral sepals very slightly falcate and rather more
acute than the subobtuse odd aepal. :

Petals obovate, shortly acuminate, as broad and pearly
as long as the sepals.

Labellum 3™ lobed, 9-0C= 12-5 mm long including the 2-4
mm long spur. HMiddle lobe broadly oblong to obovate, the apex
truncate to retuse, the margins creaulate, undulate. Lateral
lobes scarcely developed at the base, distally expanded into
prominent divergin, lobes 1°0 - 1-5 mm broad. Spur cylindrical
to subconical, lying clesely beneath the ovary.

A al face of the labellum with creats only well
developed above the nerwes in the distal half. C{entral nerve
crested with a low crenulate ridge increasing dissally to a lace
erated blade 1 mm high, ceasing 1~2 mm short of the labellum
apex. Adjacent nerves. similar, but with the low ridge minutely
higher towards the base of the labellus.

Column stout, 3°5-4-0 mu long. Stigma transversely

elliptical. Anther mipute, 1 mm wide,

TAXONOMY 3 Detailed examination showed that no significant
distinction could be found between specimens from the Type coll-~
ection of k. bulbinoides Schltr. (Wood 4073), and Syntype matere

ial of E. corallorhiziformis (Galpin 1221). E. bulbincides should

therefore be relegated to the synonymy of the earlier epithet.

SPECIMENS EXAMINED 3

TRAKSVAAL : YWoodbush, A4.0.D.Mogg 14657 (PRE) 3 Donkerhoel,

#.5chlechter 3725 (BOL) § Pictersburg, Baenertsburg, G.Murray 6(PRE)
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Pietersburg, New Agatha, J.NcCuallum s.n. (PRE) § S5.%. of Rusten-
Berg, A.Pegler 1001 (PRE, BOL) 3 Middelberg, Witbank, D.F.Gilfi-
1lan 345 in ﬂeﬁb. Galpin, 7241 (PRrRE, BOL) ;3 Barberton, Lomatie
valley, Galpin 1221 (PRE, BOL) 3§ Barberton, Galpin 1151 (PRE).

KATAL : Clairmont, near Durban, Wood 4073 (DoL). :

DISTRIBUTION AKD ECOLOGY : Distribution records for this species
in South Africa are relatively few in number, modt of the local-
ities being at rather high altitude in the Transvaal, with the
exception of Woods rather isolated collection from near Durban.
It is indicated in the literature that the species extends North-
wards to the Eastern Distriets of Southern ithodesia (Summerbayes,
1837) and to the Vi?ya Hountains in Nyasaland (¥illiams,1959).
Throughout the distribution range, it is evident that

the species is found invariably in marshy habitats. It generally

flowers in December, sometimes in considerable profusion.




MISCELLANEOUS AFFINITIES

In this section it is proposed to point out sowe of the
rather more doubtfully distinct relationships among the species
not studied in detail, and to suggest technigues by which such
relationships might be eviluated. In several cases, lack of muat-
erial reduces the basis for comparieon tb the description alone.
However, this is no great drawbaek .s in the authors experience
lack of material of a given species often indicates that it con~-
stituted an unnecessarily close adly of o nore widely recognised
taxon, and is thus not of very great significance.

Species are discussed Lelow in approximately the same

order as in Dyers Flora Cupensis (1912).

{7) E. chlorantha Schltr. A somewhat distant relative of the

variable species K. carunculifers (sens.lat.) , but differéng

from it in baving a rostrate anther,and petals murkedly narrower
than the sepals. F‘%ld studies suggest that population variation
is very limited.

g) F. bakeri complex This series, incorporating several species,
appears to have a similar variction mttern in the féild s in
the lLaxifleoroid series of the E. hians - k. laxiflora complex,
and it is evident that analogous methods will be required for the
assessment of this group. Judging {rom description-s and avail-

able wuterial, it is probable that E. bakeri Holfe, F. complanata

Verdoorn, K. ovaii= Lindl., E, cooperi Reichb.f., E, ovatimsla

Rolfe, and E. pretoriensis L.Dolus, will have teo be considered

synonymous. E. dregeana lindl. amay be distinguishable on the

basis of smuller floral und vegetative parts. E. macowanii Rolfe

might possibl, be distinguished as a separ.te subspecies, owing
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to its probably distinctive obovate petals, und its alpost excl-
usive ociurence in the S.:k.Cape Frovince, where other forams of the

complex are seldom found. E. Schnelliae L.Bolus may be a8 variant

of this last form.

{9) E. platypetala Lindl. ®istinguiched rather poorly from the |
preceding complex by high cresting and a small front lobe cfthg |
labellum, this species occupies am unusual distribution range,
extending from Hermanus to Plettenberg Pay on the South Cape couss.
It sny be cifficult to decide between subspecific and species stutus

for this f rm. E. lissochiloides Lindl. is probably a synenym of

" this species.

{10) E. parvgiabrgg Lindl. This specieB can be rather easily dis~
tinguished by its very broad leaves, flosers that are never resup-
inate, and the relatively short labellum bearing 2~ 35 blades at
the base on the inner surfuce. These characteristics are shouwn
by material and descriptions ofseveral other species, which muy

be doubtfully disiinct: rtheespecies are as follows: E. rehnunni

Rolfe, E. amplipetala Schltr., E. swwartise Rolfe, and k. lutipetula
Rolfe. |

(11) E. calanthoides Schltr. A range of material links this species

to a form represented by the Type of E. acuminata Holfe, which is

thus probably synonymous. The description of E. allisonii ilolfe

likewise matches Type naterial of k.culanthoides. The species is

characterised by having - spur nearly as long as the column, and
in addition a shallow sae in the limb of#he labellum below the col-
umn apex.

(12) E. subintegra Rolfe Probably synonymous with E. calanthoide:

Schltr. or E. parvilabris Lindl., judging from the rather inade:-

uate Type description.
(15) E. nigricans Schltr. The drawing of chlechters Type of this
species, together with authenticully pamed specimens, match like-

wise numed material of E. woodil S5chltr. Descriptions laek snff--
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relatively much mbrrower petals, together with other differcnces.

{18) E. ensata Lindl. This species represents another ally of E.

geyheri, from which it consistently appears to differ in bhaving
Smaller flewers and longer scuape sheaths. Such dififerences

should be examined stadisticully for confirmation. .
(19) E. leontoglossa Reichb.f. A well marked species characterised
by a short, dense raceme of rather long spurred flowers. E.capen-
8is Bolus may be superficially similar, although the flowers are
quite spurless in that species. Several colour forﬁs are known,
but casual observation in the £éi1d has revealed no correlated
mornhological variation.

{20) E. junodiana Krinzl. A dubious species extre ely difficult

te place on the basis ofuvailable descriptions,
(21) E. shupangae Krfinzl. A widespread Tropical African species
that is rather rare in South Africa. Summerhayes (1953) has

placed the South African species E. papillosa Schltr., E. lata

Rolfe, and E. durbanensis Rolfe in the synonymp of this species.
It may be found that E. aurea Krinel. constitutes an addition:l
syncnym. South African forms are characterised by the lax inflore
escenfes of yellow spurless flowers, and the relatively large
suborbicular middle lobe of the labellum.

f22) E. capensis Bolus A spurless species closely redated to

E., foliosa Bolus and E, huttonii Rolfe in floral morphology,

but differins from both in having a rather shorter raceme of
smaller flowers. Both these differsnces should be verified
statistivally however. Considerable variations ate found in the
dismensions of vegetative parts, and it will be neceséary to
establish whether this is controlled genetieally or ecologically.

Specimens regarded «s E. capensis on the basis of déscriptions

closely resemble the Type of E. culveriSchltr. , which will prob- .

ably have to be regarded as synonymous .
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5232 E, huttonii Rolfe Greater fdower size appears to be the chgii
diatinguishing feature bLetween this species and E. capensis Dolus,
a superficial examination revealing no major innovations in the
floral morpbology. The flowers appear to be fewer in number,
and borne in a rather longer raceme in E. hutténii. A rigomous
analysis of variation together with a cytological examination

of these forms will have to be carried out before the status of

the two species can be assessed.

{24) E. foliosa Bolus The majority of specimen: of this species
may be distinguisheu from E. capensis Bolus and E, buttonii itolfe
by their relatively long and deasevracemns. However, when this
character breaks down, the only other obvious distinguishing
feature liss in the cresting of very low warts on themiddle lobe

of the labellum, the cresting being of dissected blades in the
other two specises. These two distinctions will require close
scrutiny bLefore relationships can be evaluated. Judging from
descriptions, it is likely that E. boltonii Harv. ex Rolfe is
synonyaous with this species.

(25) E. tabularis Bolus A form distinguishable from other sparless
species by the cresting of a single fleshy ridge 2«3 lobed at

its distal end on the middle lobe, together with larger flowers
and lateral lobes extending to nearly as far as the nmiddle lobe
apex

L26) E. parviflorus Dolus Descriptions and re:resentative spec-

imens of this species are scarcely distinguishable from those of
E.aequalis Bolus, and it seens very likely that on examipation of
the Types will reveal that the two concepts are conspeecific.

E. bilamellata Schltr. nuy be a large spusred variant of this

species. The group is charuacterised by &he nearly equal disocenw
sions of the petals and sepals, the truncate apices to the side

lobes of the labellum, and the eresting of low, fleshy keels.
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Reichb.f., with which it is distantly alléid. The species may be
chéifly charaderised by the unusually large crests of fluted
bdades on thcdistal 2/3 of the labellum, and the conspicuously
two = horned anther. The labellum limb ie similar to that of E.
specios: im baving“no distinct notish at the junction of middle
and side lobes.

£32) E. buchanani (Reichb.f. Bolus. This species difiers in
minor features from the preceding speciss, the must distinetive
character being apparent in the sepals, which are spathulate
obtuse in E. buchanuni amd lanceolate acuminate in E, porphyr-
oglossa. In addition the flowers tend to be rather smaller,

and the crests lowesr and more dissected.

{33) E. transvaalensis (Rolfe) Bolus. No material of this species
was available. lHowever, V.S5.Summerhayes (1958) has examined

the Type and concludes that it is an ally of E. porphyrozlossa
{Reiechb.f.) Bolus.

£34) E, cucullata (Sw. ex Pers.) Steud. This speciss is one of the
most distinctive of the South African Eulophiae, being charactere
ised by an unudually krge rounded sac at tix base of the labellus,
at the distal edge of which lie 2«3 rhomboid suberect blades.

A tropical ally, E. arenaria (Lindl) Bolus only differs by

baving rather larger flowers. It is not improbable that a
topoclinal series of intermediate forms may be revealed in later

work.
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Several problems accompany the determipnation of chromo-
some numbers in Eulophia. Chéif among these is the difficulty
in obtaining suitable material. Flower buds are usually in too
advanced & state of development at the stage when plants are .
identifiable, for counts of haploid sets of chromosomes to be
made from androecial material.

Actively growing root apices are likewise infrejuent at
the time of flowering, there being only 5« 10 roots produced each
year, the previous years roots being dormant. As these roots
seldom branch, the number of actively growing apices is rather
limited. In the present work, cultivation of rhizomes to obtain
suitable material in subsequent seasons was not successful. For
various reasons, the author was only able to collect limited rhizome
material on the first tour of South Africa, and those collected
on the second trip have shown little evidence of producing meris-~
tematic tissues. Finding plants in the féild proved to be an
additional difficully, as Eulophia is no exception to the rule that
orchide tend to be rather widely dispersed ﬁhroughaut a‘given
area (Hall 1959, in press).

Finding suitable'chromosome figures for counting is often
hampered by the high frequency of cells in the meristematic
region containing granules of roughly the same number and size
range as the chromosomes themselves. These cell inclusions can
be distinguished from chrowosomes by staining however.

Three methods of staining chromosones were investigated,
using root tips of a locally available species of a gzenus closely

allied to Fulophia, namely Aerolophia lamellata. The results were

confirvied on a2 limited number of root tips of Eulopi:ia hians Spreng.

It was found that the Aceto ~ Carwmine syuash technijue as desciibed.

__,02_._
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in Darlington and La Cour (1942), gave extremely poor staining
of chrowosomes, with a high degree of background colouration of
the cytoplasi. This agrees with the results of Wimber (1956),
who proposes a modification of the lacmoid squash technique dev-

eloped by Mehlquist (1947). The modified Lacwoid technique was

Y

tested by the éuthor. again with unsatisfactory results. Fipally,
a Feulgen sqguash technique (after Riley, M.5.) was tried , and was
found to give reasonably satisfactery results. The method was as

follows t=

(1) Root tips were cut off 1 cm. from the end and placed
in a saturated solution of para - dichlorobenzene in water (colch-
icine advocated by Riley was not availoble)}. After 6-8 hours
in this solution the root tips were washed.

(2) Fixation was then carried out by immersion a 3:1
mixture of Alcohol and acetic aeid.

(3) The length of féild trips necessitated storing root
tips treated as above. On the suggestion of DY, L. A. Schelpe of
the Botany Department, University of Cape Town, the material
wés kept in the fixative and examined as soon as possible after
the exgedition.

(4) Hydrolysis was then carried out at 60° C. in a sol-
utfion of 20% hydrochloric acid. The root tips were hydrolysed
for 10~ 15 minutes, and then washed severul times in distilled
water.

(5) Staining was effected by Feulgens solution prepared
aceording to the method in Darlington and La Cour (1942}).

Optimum results were obtained by iwmersion im this solution for
2= 4 hours in strong daylight.

(6) The root tips were then placed in a drop of 45%
acetic acid on a slide, and a cvover slip plated on top of the
preparation. Pressures of the order of 100 lbs/sq. inch were
applied to the cover slip, the slide being cushioned by a wrapping
of several layers of filter paper. Microscopic examination was
carried out immediatdy afterwards.

It was unfortunate thet Colchicine was not available

to the author. As its effect of disorganising the process of
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spindle formation and spreading the chromosomes throughout

the c¢ell is highly desiraple, a substitute was sought. Sueh

a substitute, para-di-chlorobengzene, was sugsested by D.5.Mitchell
{private communication). ¥hile chromosomes from roet tips
treated with this substance were somewhat easier to count, the
effects were by no means marked.

While this staining procedure is gquite adequate for
discrimination between cell inclusions and chromosomes, the
colour produced was not deep enough to show the outline of each
chronosome with any degree of clarity. Accordingly, exanin-
ations were made by means of phase contrast equipment by leitsz.
This technique of examination proved to be extremely success-
ful; in the author's opinion, some 10:~20 ém=better contrast
was obtained between chromosomes and cytoplasm than by more
conventional methods of staining and observation. A highly
comnendable feature of the leitz apparatus is the degree of
control of contrast afforded by the Heine Condenser. This
was of particular use with the oil immersion objective, where
the field could be given a gray background for visual obser~
vation and a high contrast very bright background for photo-
graphy.

H It can be seen from Table /3 that chromosome numbers in
the species of Eulophia examined tend to be rather large.
The difficulties of making reasonably accurate counts of large
numbers of chromosomes are considerable, particularly where the
ocutlines of aggregates have to be recorded accurately. Unfore
tunately, neither of the two Camera lucida systems available
were satisfactory for reproducing details of faint structures.
This was partly due to the fact that the celis containing
chronosomes frequently occupied only a very small part of the
field of observationy even using the 90 x objective. The
reduction of contrast at prism reflecting surfaces may further

reduce the efficiency of such apparatus.
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Shile direct visual observation and drawing without
Gﬁaeru lucida apparatus may yield quite useful results, rather
significant errors may be incurred, particularly when the
chromosones do not lie in one plane of focus. Accordingly,
the author was led to use a photographic method in which a
series of photographs were taken at planes of focus 1 = 0.0 u
aport. The photographs were printed as transparencies. The
outlines of Chromosomes on the projected image of each transpar-
enty could then be drawn with considergble accuracy, those on
each transparency being drawn if they had not heen clearly
recorded on the photograph of the previous plane of focus in
the series. In cases of doubtful distinction in aggregates
of chromosomes, the results of direct visual observation were
used in conjunction with this technique. Technical details

are given below, o
A 35mm camera with a 50mm f. 3¢5 lens at full aperture,

focussed at infinity, was aligned with the optic axis of one of
the binocular eyepieces (10x magnification) of the microscope.
This allowed focussing to be carried out through the other
eyepiece, the two eyepieces having been previously set at their
maximunm distance apart. The current from the transforwmer to
the € volt bulb was then adjusted to O amps and the Heine
condenser set to give maximum contrast with a bright background.
Theplane of focus was adjusted to a level at which chromesones
were just visible, and photograjyhs were taken of this and
successive planes of focus through the specimen, 1.,0-0.5 u

apart, the vertical distances being determined from graduations
on the fipne focussing knob. Fine grain high contrast panchro-
matic film (Adox KB17), with a speed rating of 32 A.8.A, was
used in the caméra. Optimum resultis were obtained with this
film with an exposure of 7 and 5 seconds using the 90x (N.A.1.15)
and 40x (N.A. 0.70) objectives respectively. it was always
reasonably certain that an image would be obtained of the cell
containing chromosomes, as the photographs covered a sufficiently
large area of the field to allow for errors in camera alignment.

Fertinent areas of the resulting negatives were then enlarged
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eight times on to high contrast fine grain transparency film.
The tranaparencies werse then placed in an enlarger and magnif-
ied by projection to a convenient size (usually enlarged by
about 5 times). The chromosomes could then be drawn from the
projected images of sach series of photographs, as described
above. Photographs of a precisely ruled grating with imgrvals
of 1/100 mm were enlarzed in the same way, to give an estimate
of the scale of the resulting drawings.

Prawings of chromosome sets showing a low probable
counting error are illustrated in Figs. Cl1 - Cl16, Dotted
lines betiween chromosomes indicate where the outlines were
doubtful on the photograjhic record, and could only be resolved
by direct observations on the microscope slide,

The high degree of success of this method in objective-~
ly recording the mlative size, shape and position of the
chronosomnes suggests that it may be of considerable value to
cytologists in South Afriéa, where high chromosome numbers tend
to be rather frequent (M.R.levyns, D.L.Olivier, private

communication).

Chromosome Number and Morphology.

It was found that the best chromosome figures tor‘eounting
occurred at the metaphase and late prophase stages of cell
divigion. At these stages the chromosomes were generally
{(0u8) = 1 = 2 =« (2,3) m 1long in the majority of species examined.
In outline, the chromosomes appeared to be relatively short and
broad, apparently devoid of conmnstrictions typically found in
longer chromosomes. In several instances strands were seen
joining chromosomes into chains or goups. This was especidliy
evident in material of E.folicsa Bolus (See fig.C13). The
phenomenon has been recorded previously by many workers in
diverse orchid genera, and it is frequently dismizsed as an

artifact brought about by poor fixation. Casual observations
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by the author indicate that the number of groupings formed

may flictuate considergbly from cell to cell. Furthermore,
the expermﬁta of Johnson {(1951) have fndicated that the
frequency and extent of groupings may be markedly altered.ly
supplying Ri%elcic acid to a solution bathing the roots, or

by adding barbituric acid whose molecular structure is such .
that it interferes with the normal metabolism of Ribonucleie
acid. It thus seems that linkage formation is variable and

not characteristic of a given genome,

The linking of chromosomes ih this way has an important
bearing on the counting procedure., The most rigorous exquin-
ation of the linkage seldom reveals a definite line showing
where one chromosome ends and th:e next begins. Accordingly,
the number of chromosomes present can only be ascertained from
the undulations of the outline of the grouping. Much time was
spent in the c¢ytological work searching for sqitable chrmaoug
figures &aving the lowest {requency of these inter-chromosome |
linkages.

Chromosome numbers of varying degrees of accuracy were
obtained for fourteen species (Table 13). It is apparent
that three series of numbers are present, approximately rather
closely to Zn = 56, 72, and 112, with cerresponding gametic
nusbers of 28, 36 and 56,

The lowest coumon multiple of these figures is 4, which
has actually been postulated as being probably the moat coumon
basic number in the Orchidaceae (Wanscher, 1934 and Duncan,
1959). If 4 should tiie basic number in Eulophia, one would
have to propose a high degree of polyploidy in the derivation
of the gametic numbers obtained. Alternatively, ongmay suggest

basic numbers of 7 and 9, implying the presence of somewhat
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distinct evelutionary series.

Both records of a gametic nmumber of ca.33 were found
in members of the previously accepted gemus lLissmuchilus R.Br.
Owing to the high fregquency of intermediate forus, this genus
has been relegated to the synonymy of Fulophia (Bolus 1385).
¥hile the two species with n = 36 (E.apeciosa Bolu,'
E.buchapani Bolus) lie well within the concept of Lissochilus,
a third species of similar morphology, E.tuberculata Bolus,
wus found to have a gametic number of about 356, It thus
seems improbable that chromosome number would aid in disting-
uishing the gepus Iiasochilus. Regarding the basic number,
it is considered unwise to forward anything more than tentative
suggestions on the basis of available information.

The implications of results for each species are

discussed separately in the seciions on Taxonomy,
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Cellectors No. Species. Approx. . Probable =~ Comments.
Bumber
A.V.Hall 601 E.petersii ssp. N.lvl. 70-80 Approximate
petersii
" 808 E.nutans E.Cape 100~120 "
" 634 E.carunculifera NR.E.Cape  50-58 Accurate (a)?
(2-33* | |
" 642 E.carunculifers E.Tvl. 5456 v ()
" 553 E.bians® 2‘2,.. E.Caps  109-112 . )
LA W 90~130 Approximate
" ¢ 90-130 s
" 568 Mbians W.Natal  100-120 -
L] $73 E.cblorantha E.Tvl. 56-58 Accurate (C6)
51-58 » (c3)
" 653 E.dregeana
specimen a. N.E.Cape 5457 *  {C9)
LA 55-59 ®  (c8)
- 643 E.parvilabris  E.7vl. 55-56 »  (c10)
$5-56 »  (c11)
® 551 E.sequalis E.Cape 55-56 " (o)
" 614 E.leontoglossa Cent.Tvl. 50-60 Approximate
" 610 E.capenais E.Cape 56 Accurate (C12)
5.9.Cape 5060 Approximate
" 622 E.foliosa E.Ivl, 53-56 Accurate (£13)
" 638 E.buchanant E.Tvl, 72 . (c16)
. 638 E,buchanani E.Tvl 72 " (c16)
F.M.Isase 8.0, E.speciosa E.Cape 71=78 " (C14)
A.V.Hall 656 E.tuberculata  E.Cape 107-115 Mod. accurate

-

Muabers allocated to forms of this apecies in Table

4 Numbers preceded by C refer to the chromosome drawings. en—ppe
Purple flowsred.
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Fip. C3: E., carunculilera =ens. lat. Chromosomes from a root

tip of a specimen from Lmeivkulu, &, k. Cape (Hall 642)
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Fig. €4 : FE, aegualis Lindl. Chromosomes from a root tip

of a apecimen from Grahamstown, E. Cape. (Hall 551).






CYTOLOGY E. DREEGEANA

Fig, CB ¢t b, dregeapna lindl. Chromosomer=s from a root tip

of a specimen collected near Emzimbulu, N. E, Cape {Hall 653),

Fig, C4: FE, drergpana Lindl. Chromosomes from a rhizome bud

of a different specimen from that used in Fig. C7, but found

at the same locality (Hall G335},






CYTOLOGY k. Capbhsls , k. FOLIGSY

Zn = a6

Fig. C12: F. ceapensisz Holus Chromosomes from a root tip

of a specimen collected on the Hogsback, hingwilliamstown

District, E. Cape (liall 610},

e

Fig, C15: E. foliocsa Polus Chromosomes from a rhizome

bud of a specimen collected near Wonderfontein, Delfast

District, E. Transvaal {(Hall&2Z2),
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