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ABSTRACT

Bulbinella Kkunth 1is a comparatively small genus of the +tamily Liliaceae

sensy lato, with distributions in the Cape Province of South Africa and in

the main islands comprising New Zealand. A revision 1s given of Haker’'s
1896 systematic treatment of the genus in Flora capensis. The data sources
for the revision include ; detaiied morphological study based on  living
material, seedling development, pollen  structure, leaft anatomy,

geographical distributions and ecclogy. Frevious work on breeding biclogy

15 reviewed.

A comparison of the systematics ot Hulbineila i1n South Africa .and New
iealand is followed by some discussion on  this unigue disjunct
distribution. For the taxonamic treatment.exiEtlng type material  was
viewed - as wéll as herbarium material froﬁ the main collections in South
Atrica and Europe. 0t the 21 names originally attached to the genus, ag
enumera{ed in index Kewensis, seven had previously been transferred to
. other genera, six have been placed i1n synonomy, one hac been rejected and

seven upheld. Nine new species and two new varieties are destribed. One

previously described variety 1s raised to specitic rank.
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1. INTRODUCTION

o D e e e 4 e

Asphodelaceae.or Liliaceae sensu lato. The genus has two widely disjunct
centres of distribution. UOne centre is in the winter rainfall region of
the Cape Province of South Atrica and the other is in New Zealand. Within
its di5tribgtion range in the Cape the genus is widespread and several

species are comparatively common, often being found in large stands in damp

viels or seepage areas. [t also occurs in a variety of other habitats.

(1764} when six species and one variety were described. iwo of tne species
and the variety had not been previously described. A preliminary
investigation into the history and nomenclature of the genus revealed that
systematic studies on it in South Africa were somewhat incomplete. HNo new
species had been described this century and all published work prior to
that’had been carried out on herbarium material or in the case of ane new
species the description was made from plants cultivated in Europe. Many of
the parly herbarium specimens lacked root systems and sheathe, both of
which show important diagnostic tharacters. Descriptions were largely
based on flower structure which shows very littie variation betwueen the

ditferent species. lIdentitications were theretore treguently unrelisble.

(Bibbs Russell et al. 1985). However Hulbineila names for South African

species, extracted tfrom volumes of Index Kewensis up to §%00, total 2Zi{. Of
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one has been identified as Laesia contorta {(L.+.) Dur. % Schinz. With

these taxa removed fourteen Bulbineila names remained. VYarious placings



were given to these remnant names by authors such as Kunth (1843), Baker
(1872, 1876 and 1896), Durand & Schinz (18%4). 1In the present work seven
are shown to be synonyms, superfluous or illegitiméte names and seven are
retained. The latter together with one variety raised to specific rank,
nine new species and two new varieties faorm the seventeen species and two
varieties here recognised. This gives some indicaticn af the state of past

canfusian of names for the genus.

The fact that no field work, other than occasiaonal collecting of specimens,
had been uﬁdert;ken far the genus in South Africa was cansidered of prime
importance in deciding on the present study. Living material from natural
populations was studied. Collections were kept in cultivation to discaver
development of plants at different stages and times of the year. Many
species wefe also grown from seed. It has thus been possible to make
observatians on ecolagy and details such as subtleties of flower colour,
leat texture and root develupment to give data which cannot be seen in
herbarium specimens. Because af the importance of some of these characters
in the identification of the species it was decided that colour plates

would be of value in supplementing the data in the descriptions [Figure 11,

Systematic stﬁdies generally require data from other fields such as
anatamy, cytblugyi biochemistry and palynclogy. Suitable leaf material has
been supplied to Dr. H Raiimath of the University of Durban-Westville whao
is investigating the leaf anatomy along the same lines as he has already
completed far Bulhine and Egipbgfig.' Ms L. Milicich recently commenced

work for a Fh,D., at Victaoria University, Wellington, on the genetics of

Bulbinella. Plants or seed of 14 South African taxa have heen sent to her.



The genus has little known economic value. However the fact that breeding
research was initiated in the early 1960's (Horn, 1962} indicated that the
genus was considered to have potential for the cui flower trade. In fact
Bulbinella"., Unfortunately Horn's account is partly inaccurate, due ta
evidently unreliable naming of taxa (refer to p.3%). Horn's results do not
appear to have enhanced the commercial use of the genus. However the genus
has undoubted horticultural value and it is to he hoped that more detailed
and accurate information regarding the species will encourage their greater
use in cultivation. Harn's paper gives same insights into breeding
behaviour in the genus and more detailed research in this direction could

be of considerable interest.

The anamaly nf the ewtreme disjunct distribution between the Cape and New
Zealand poses a fascinating problem. It is comparable to that of the
related genus Bulbine Wolf which gcours in 8frica and Australia. At this
stage, knowledge of palaeogeography gives only broad 1ndications as to how
such a disjunction might have occurred {(Geod, 1933; Radtord et ail., 1983:
Stace, 1980). A comparison of the species in the two areas made here
confirms the similarities between the two groups. GStudies ef distributions

of related genera and of others occurring in the two countries indicate

that this limited disjunction pattern is upique (refer to p.37).

[#3}



2. HMATERIAL AND HETHODS

Field studies for Bulbinella were carried out in the winter rainfall area
gf South Africa frem 1977 and intensively between 1984 and 1786. In
addition to the preparation of herbarium material in most cases live plants
were brought back for cultivation at the Kirstenbosch and karoo National
EBatanic Gardens. When seed was available this was collected both for

gxamination of structure and for germination to study stages of

pothergensis, it has not yet been

development. For one species anly, B

possible to phtain seed.

Herbarium material fram the main herbaria in South Africa (BOL, NBG, 5AM,
ETE! and also from Geneva (G} was borrowed and studied in detail. During a
>visit overseas it was possible to examine material at the chief British
Herbaria (K, BM % LINM) and in Faris (F}. GSpecimens from Berlin (B! were
sent to Kew for study during this wvisit. It has also been possible tao

study high guality colour prints of the Thunberg specimens at Uppsala (UPS)

Portions of leaves from one or more collections af each possible taxon of
Bulbinella were preserved in FAA. In a preliminary examination in the
first year of study, sections were cut on a freezing microtome and
temporary mounts were prepared using analine sulphate and iodine as stains.
It was clear from the initial esxamination of the slides that many useful

characters and interesting information could be obtained from a more

detailed study. Arrangements were then made with Dr. H. Baijnath af the



niversity of Durban-#estville to undertake this as part of his anatomical

study of Asphodelaceae.

An investigation of pallen size and surface structure was carried out using
a scanning electron microscape. Anthers were taken from herbarium
spatimens of 18 SUch Atrican and two New Iealand taxa. Pollen was
scattered from the anthérs directly onto mountant-covered stubs. After
sputter-coating with gold/palladium the pollens were viewed oh a Cambridge
§200 SEM. Lengths and widths of several grains were measured for i4 taxa
(Tahle 1) and phptngraphs‘taken at approximately X 1| 00f and in the range X

2 500 to 8§ 000,

For comparisan purhnses herbarium specimens of New Zealand species were
examined at NBG and K. Liviag plants of three New feaiand species in
cultivation at Kew were studied superficially. Seeds of two species were
gbtainegd from Mew IZealand. Untortunately germination was not achieved,
possibly because of loss of viability or lack of trials at sufficiently lau
temperatures. Most af the information aon New Iealand species has come froam

the literature.

[&1]



3. TAXONOWMIC HISTORY

The genus Bulbinella was established by Kunth (1843} when he discarded the

e T T e T o

species, with a thirteenth in the addenda. For six af these he gave new
names and detailed descriptions. The remaining seven cama under the
heading “species decidedly dubious to me®, and each had a guestion mark
before the specific name. Thess were previously described species which

passibly Kunth knew only from the hrief descriptions hitherto given tham.
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(1368) as an Urnithooalum. Another, B, Zcapillarigs HKunth, originally named
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Linnaaus” son and Thurherg, Of these three have been identified as species

of Trachyandra by Obermeyer (1958 & 1968} and the other two clearly fall

under Bulbipella. These are B, 7caudata (Thunb.)¥unth and B, *triguetra

RIS el ERNRR AR ANV -R W S R

(L.+.,Kunth.

'

Two years atter Hunth nad erected the genus HBuloineila, J.D. Heooker in his

Flora Antarctica (1845} described plants he collected from islands to the

A G e - 7 e —

sguth of New Zealand under a new genus Chrysobactran. In 1831 a second

=R T

species of Chrysobactron fram Mew Zealand was described. Hawever in his

handbook of New Zealand flora (1844) Hooker placed both species in

Anthericum.
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near the end ot the i1%th century no further wark has been published on the

South Africa species of Bulbipslla. In a revigion of the New Zealand

species Moore (1944) states that “no clear reasons have emerged for

)

digsnciating the Mew Isaland planfs from Pulbinplia®.

]



4. FAMILY AND GENERIC RELATIONSHIPS OF BULBIMELLA

heterogeneous family Liliaceae of the order Liliales. Liliaceae sensu lato

is gne of the larpest families of flowering plants with approximately 250
genera and 3 700 species world-wide (Nillié, 1973y, HRecent research into
affinities of the numerous genera in this unweildy famiiy has resulted in
several modern classifications. The most recent and detailed works, that
of Dahlgren and Clifford {1982) and Dahlaren, Clifford and Yeno (19839},
give an integrated and camparative account of the Monocotyledons. The
classification presented in these warks combines eleven Orders in a Super-
Order Liliiflarae. #Amaong the orders are Asparagales and Liliales. The
division of the farmer Liliales into the two orders Asparagales and
Liliales was first introduced by Huker (194%). This was based an a number
ot differences such as seed characters, endosperm formation, and nectariss
{Dahlgren and Clifford, 1982). Families placed under Asparagales included
Asphodelacear with the three sub-families fAstelioideae, fAsphodeloideae and
Anthericoideae (Dahlgren & Clittord, 1982}, In a more recent publication
(Dahlgren % Clifford, 1985), Asteliaceae and Anthericaceae are treated as
Families whilst ﬁsphndelgceae is divided into the Sub-~¥amilies
fephodeloideae and Alooideae., During discussiers by botanists employed at
the Royal Botanic Gardens, Kew it was decided that Alcoideae should also be
raised to family ilevel (J. Cowley, pers. comm.!. 7This decision was based
largely an anatamical studies carried out at the Jodrell Labaratory.

fisphodelaceae ic therefore left as a small homogeneous grouping consisting



representatives in tropical Africa and Bulbine has & second centre in

fustralia. GBulbhineila has a second and smaller centre in New IZealand.
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5. GENERAL HURPHOLOBY

3.1 Habit

A1l species are deciduous geophytes ranging in height abave ground from
about 0,2 - 1,0 m, The underground stem is a compact carm-like structure
with an apical shoot surrounded by membranous or fibrous sheaths extended
to form a neck. HNumerous swollen roots arise basally and laterally from
the stem. A new stem and swollen roots are {formed annually towards the end
of the growing season. FPlants remain largely dormant through the summer

dry season.

5.2 Roots

A dence fascicle of some 20~100 roots emergec from the base ot the
condensed stem; in most rases penetrating through a thick mat af fibres
surrounding the stem and leaf bases. As the roots perfarm the function of
food storage and assist in perennaticon for the plant they become swollen ar
tuberous for part of their length. In some cspecies such as Bulbinella

chartacea and B, divapinata the roots are fusiform with & swollen region
proximal to the stem, gradually tapering to & thinner absorptive portian at
the ends. In other species for instance, B. cauda-felis and B
the tuberous part is frequently terminal and forms about one third of the
length of the root with a thinnish wiry basal part. GSometimes as with B

PR -

ones may be only a preliminary growth phase. In a third group, including

ot 400 mm or maore. Iihese roots are orange coloured but are 1nterspersed
with many greyish brown dead remains ot roets in which tood stores have

been used up.

1o



Figure 1. Bulbinella divagirats F.L. Ferry. 1., Vegetative parts pf
the plant showing length of leaves at flowering &and when fully grown;

la. Transverse section through ieaf. 2, Inflorescence. 3. Flower, side
view. 4, Tepzls, stamens and gvnoecium separated. . Fruii and separate
seed. (Ferry Z10G3. Fhotocopy of colour plate prepared far future '

publicatiaon.}
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Fiqure 2. Section through the basal part of Bulbinella cauda-felis as
seen in mid July. a = base of current season’'s foliage leaves, h =
developing inflarescence, ¢ = old sheathing fibres, d = stem disc or erect
rhizome, & = currept season’s root with swollen apex, f = remains of root
of previous year, g = spongy remains of stem discs of previous years, h =

approximate pasitiaon of ground level.



Figure 3.
cultivatiaon. a = wrinkled contractile part of root, b = thickened roots,

yellow—-orange coloured, ¢ = microscopic fine white roat hairs, d = thin
abserptive roots, e = basal sheathing fibres.

s
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fFigure 4. Root system of Bulbinella triguetra A, B. divaginata B,

and B. gracilis C. All as seen in July from plants in cultuvation. a =

shrivelled remains of old rocts, b = swollen portions of roots, ¢ = thin
absarptive roots.

14



Three stages in root growth, cavering three seasons can clearly be seen
towards the end of the growth period. The newly {forming swollen roots
arise on the upper part of the sheath; they are light in colour and may
appear woolly from a dense covering of root haeirs. The previous seasan’s
swollen roats hecome darker skinned and numerous thin fiexuose laterals
arise from them. In between are the remaining empty skins af roots from
the year before in which food stores have been used up. FRudimentary
swollen roots may sometimes be seen growing erectly on the inside of the

leat base where they receive protection in the early stages of growth,

3.3 Stem'

Thfs is reduced to é small, solid subglaobose structure resembling a
miniature corm, at most 10 mm across. This appears te last for aone year
only and at the end aof the growing seaton a new stem is formed on top of
the old one. This leaves the old stem disintegrating and forming a spongy
mass underneath., A bud on the upper part of the stem develaps inte the new
aerial part af the plant. GSometimes a lateral hud may develop so that&the

piant gradually forms a clump.

5.4 Fibrous sheathing neck

When the foiiage leaves die at the =nd of the growing season the basal
~vascular strands remain and gradually become hardened farming a brown,
fibrous ar bristle~like neck making a tough pretective cover far young
roots and shoots. These layers remain for a number of years and possibly
protecf thé delicate primarﬁia and stem from dessication during dormancy in

the dry summer season and from being eaten by predators.



Figure 3. The structural difference between a cataphyll, A and
sheathing leaf hases, B. Detail of cataphyll of Bulbinella gracilis C-and

- R

sheathing leat bases of B, triguetra D. a = base of foliage leaves,

adaxial side, b = cataphyll, ¢ = vestigial fibres, d = circular sheath fronm
guter lsaf cut and apened aut, e = veins showing clearly on white sheath, ¢
= young roat forming, 9 = broadened base of inner leaf not completely
sheathing. :

16



These sheaths form a useful diagnostic character as their nature, such as
tough, straight and bristle-like or fine, soft and reticulate, appears to
be constant within a species. Most of this fibrous sheath is hidden below
ground and is frequently micsing, together with the roots, from herbarium

specimens.

5.9 Leaves

The bases of the leaves and peduncle are held together by a hyaline sheath
formed in one of two ways which is characteristic for the species. The
leat bases themselves may be expanded to form membranous wings which
caompletely encircle the peduncle and other leaf hases, Sometimes all
leaves of the plant are basally sheathing or only the outer bases are
completely encircling and the inner leaves have graduaily smaller wing
extensions. In aother species a cnmplete}y separalte tubular membrane is
formed and the bases of foliage leaves are not sheathing. The terms squanma
and cataphyll have both been applied to such a sheath. DObermeyer in her
account of Trachyandra (1%62) uses the term “squamae” considering "basal
rudimentary sheaths® to bhe too cumbersome and "prophylis® too vague. Ia
this genus the sheaths are scale-like., The term cataphylil (lower leaf) is
frequently used in Europe for such a structure as is clearly shown in

used in this account where a completely separate sheath is formed.

were “basally purple-violet dyed". A similar purple stain has been

gramipnifolia. Although it is a characteristic seldem discernable an

herbarium specimens, from a study of living collections it appears to be

17



confined to a few species and so could have same diagnostic significance.

Leaves are produced annually, dying down at the end of the growing seasaon.
Few to several erect, linear leaves arise directly from the upper side of
the reduced stem. In the more narrow lsaved species leaves teand to be of a
similar length and width wheress with the broader leaved species there is a
range in sizs usually with the outermost leat heing shart the second and
third leaQE5 being the longest and broadest and the innermost being shorter
and narrower. In thne latter group the broader leaves are narmally

canaliculate with the inner Ieaves sometimes heing more zemi-terete.

Glabrous leaves are the most common but very occasionally leaves may be
sparsely and irregularly covered with fine longish hairs., HMore frequently
the margins of leaves produce irregularly spaced, tiny transparent teeth
giving a rough feel to the sides of the leat. This i3 found mainly with
the mare narrow semi-terete leaves, but the degree of denticulation dees
not always appear canstant within a species. R degree of succulence is
found in some species in particular in B

leaves, and in the B, putans - B. latifolia complex.

5.4 Inflorescence

The simple unbranched and dense raceme is situated at the end of &
cumparativély long, erect peduncie. Some variations in size and shape due
to the varying numbers of flowers and length of pedicels can be abserved
énd these are{uf same value for identification purposes. The peduncle is
always terete and naked. Normally only one scape appears to be produced

per plant each zeason but in cultivation with plentiful watering two or

I8



three inflorescences have been sgen per plant in some species and this may
be normal in the wild in good seasons.The 50--500 flowers are freguently
tightly packed and mature progressively up the inflorescence. In a very
floriferous raceme fruits, flowers and buds may be observed at the sanme
time. PBuds are held erect and clese to the rachis but pedicels become
spreading in the flower stage so that the open flowers face outwards. As
the fruit develops in mnst species the pedicel returns to the more erect
position so that the capsule is held upright. B, gragilis is an exception

in which the pedicels remain patent,

3.7 Pedicels
Each bract supports only one pedicel and pedirels are articulated only with

the tepals. These features distinguish Bulbinella fram related

genera such as Chlorophytum and Anthericum. I+ a flower is naot fertilised
it normally ftalls off completely at the apex of the pedicel. Pedicels vary
in length from & mm to 25 mm. They are always very narrowly terete and in

flower the colour is similar ta that of the tepals, later turning green as

the fruits develop.

5.8 Bracts

Some variation in size and shape of bracts accurs in different species
giving a possible character for identification in the reproductive stage.
The smallest bracts, about | ms long, occur in B. gracilis and the longest,

up te 12 mm long, in B, nutans and B. cauda-fzlis where the attenuate apex

is very conspicuous in the hud stage. 1In species such as B. trinervis thna

distinctive truncate-shaped bract apﬁearg te be quite consistent in all

tollectians and is thus a useful character for identification purposes. In

19
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F, B, latifolia var. latifolia G. a = typical sized plant from Grootvlei,

b = extra large plant from Kamiesherg. H, elata H, E. nutans var. nutans
I, B, latifolis var. doleritica Jd.
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Figure 7. Bracts .of Bulbinella triguetra A, a = from HBiedouw Valley,
b = from Darling, B. elegans B, ¢ = lower, d = upper, B, eburnifiora C,
e = lawery f = upper, B, barkerae D, B. punctulata F, B, caudazfelis G,
B. potbergensis H.
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thus the length of the whale bract is very erratic and therefore it is a
poor character for identificatiaon. No distributional clines have heen

cbserved in this variation. In several species such as E
divaginata and B. nputans the margin of the bract is entire, but in other

species it is variously and irregularly serrate.

3.9 Flowers

Species differences in flowers are largely limited to colour and a slight
range in size. The perianth in all species has an open stellate shape with
the six tepals joined at the extreme base. The six stamens are joined to
the base of the tepals and regularly arranged, halt spreading and central
to each tepal. The superior ovary is centrally placed between tepals and

stamens with the style extending erectly. Size of flowers ranges from 8mm

m

to 11 mm in diameter, but this variation may b seen within one speCiEs
depending on growth conditions and consequent size of plants. The tepals
and other flower paris are most commonly yellow, but white segments with a
nale pink keel and pink bud are alsa frequently met with. Creamy coloured
flowers and brownish or greenish buds, and more rarely orange flowers are
also found. Although most species have flowers of one colour only, in a
few such as B, elegans and B. nutans, two or more different colour forms
occur. The colour forms apparently have distinctive allopatric
distribution ranges. Mixed populations of different cclour forms have not
been pbserved. Tepals are equal to sub-egual in size and shape and are
commonly elliptic. The greatest length ths teéala reach is & mm. Tepals
frequently show a glittering appearance caused by large, turgid epidermal
cells. Both sets of tepals are single nerved. The nerve usually shows up

clearly either as a slight variation in colour, such as pale pink on white,

or as a distinct thickened area.

23

Fay



Figure B.

» B, B.
trinervis €, F, E.
elata 6, B. nutans I. all x



5.10 éAndroeciua

The six stamens show very little variation, always being adnate to the hase
of the segments and held in an equidistant erecto-patent positian
surrounding the ovary. Filaments are glabrous, narrowly subulate or
filiform and two thirds or more the length of the segments. The colour of
the filaments is usually the same as the tepals, The anthers are small,

sub-rotund, dorsifixed and versatile.

5.1t Gynaecium

The tri;locular gvary is very characteristic for the genus, always
containing two ovules lying side by side lengthways. The ovary wall is
normally green, sometimes with a reddish brown tinge., The ovary is globose
to ovoid but the small size of between 1 mm and {,5 mm makes clear
definition of shape difficult. The style is narrowly terete and erect and
the stigma apical and minutely papillate, and of the dry type (Dahlgren &

Clitford 1982} i.e. without copious fluid secretion.

5.12 Fruit

This is a dry sub-globose or ovoid capsule, hrittle or more papery,
loculicidally dehiscent. Sirze varies from around 4 mm long to 7 mm long in
the different species and shape may be more or less globose or distinctly
avoid according to species. The texture and colour of outer walls may be

of taxonomic significance. The outer walls may be chestnut hrown, guite
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freely dehiscent., Tepals are persistent, usuaily fitting closely around
- the capsule but sometimes becoming more shrivelled and pendant; In all
South African species the capsule is clearly sessile. After a few days
unfertilized flowers wither and fall off completely fram the apex of the

pedicel,

5.13 Seed

The three to six seeds lie collaterally and are shaped to fit neatly into
the capsule, the guter edge being rounded and the two inner edges straight.
Seede are thus three-angled. Each seed may form & ane-sixth sector of a
circle or a third, depending on whether both seeds in the locule develop ar
only one. The shape is very similar in the different species but size may
vary from 1,5 mm to 7 mm long. The surface is slightly rugose and the
colour may be a mat black or greyish black. A membranocus extension formed
from an extra covering layer which is easily remocved, leaving the black
festa, is obvious in some taxa and the width of the wing-like extension
could be diagnestic. Although the covering usually has a dark brown to
greyish black colour, in B, divaginata it is yesllowish orange. #fAccording
to Dahlgren and Clifford (198Z) arillar structures are well developed in
subfamily Asphodeloideae whers they arise as an annular invagination at the
distal part of the funicle enveloping the seed to a variable extent during
its develapment as if it were a "third intequment”. 1In Bulbipelia the
integument is only 2 cell lavers thick. The Bblack pigment in the seed coat
is phytomelan, an opaque, brittle, charcoal-like substance found only in
the order Asparegales. It is restricted to the outer epidermis of the

outer integument and is chemically very inert (Dahlgren & Clifford 1982).
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6. PALYNDLOBY

Accarding to Cranwell (1233) in her studies of New Zealand pollen, “the
pallen of Chrysobactron {(Hook. f.) is monocolpate, ellipsoidal, often
assymetrical - wider at ane end or flattened proximally. The furrow is
very long, typical to one side of the grain. Forked furrows occur in
Ehrysabactran and in Bulbinellia. In B. setasa far exampie the broad furrow

is drawn out towards the angles ot the grain. The exine is reticulate with

very narrow luminae."”

Not all of these characteristics have been observed in the present study.
The long furrow appears consistent in all taxa viewed but a forked furrow
has not been observed. The considerable variation in size is shown in
table 1, and in shape, is shown in the photographs, [Figures 9 & 101, .

Surface sculpturing is also guite variable. The two New Zealand species

sculpturing.

It would appear from the palien grains studied that this could be a useful
diagnostic character. Further studies would be needed fo show variation

within each species to confirm this diagnostic value.
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Table i: The average sizes of polien grains of Bulbinella species.

- - o o o o - " O " = S . . o o ko By ;" O " Wk ot T o e o o " ) e o Y W . e W L O ke i At N -

E Species Collector % Number Average size
; Bulbinella cauda-+elis Perry 3196 33 X 21 um
g b. chartacea Ferry 3240 3T X 19 um
; B. ciliclata Parry 1127 '42 ¥ 18 um
; B. divaginata Perry 3265 | 21 ¥ 19 um
; B. eburniflara Ferry 3457 28 X 20 um
; B. slata Ferry 3132 32 X 18 um
; . elegans v Ferry 3339 33 X 18 um
‘

; B. graminifolia _ Ferry 313% 26 X 17 um
; B. hockeri ‘ Sneddon s.n. 42 X 19 um
; B. nana Bayer 14637a 23 X 17 um
; B. nutans var. nutans Ferry & 5nijman 2144 33 % 20 um
; B, nutans var. turfosicola Ferry 3073 283 X 18 um
; B. potbergensis Ferry 3343 27 X 18 um
; B. punctulata Perry 3140 3008 17 um
; B. trinervis Perry 3107 35 X 15 um
y .

; B. triguetra Ferry 3Z24b 31 X 21 um
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7. PRELIMINARY ANATOMICAL STUDY

Portions were taken from the central region of the leaf when plants were
well~developed in late winter or spring, and preserved in FAA {for later
sectioning. Transverse sections were made of 19 collections representing
nearly all taxa. BSections were made using a freezing microtome and then
placed in 70% alcohal hefore adding analine sulphate and inodine as a
temporary stain. Gketches were made under law and high magnification of a
iight microscope to show the general outline and relative positions of the
main tissues ([Figures 11-131, Fraom this preliminary study it was clear that

considerable variation existed in leaf shapes and arrangement of tigsues.

fit this stage Dr Baijnath requested materiél to carry out a detailed
comparative anatomical study for his work on the family Asphodelaceas. His
work will include S5&EW studies of the leaf surfaces as well as longitudinal
and transverse sections, He will also be covering the New Zealand species
both Africa and Australia. It therefore spemed ot greater value to
collaborate with Dr Baiinath rather than continue with my own more limited
study. His results are not likely to be published in time ta review in

this thesis.
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Figure 11. Dutlines of transverse sections of leaves of Bulbinella

elata A, (Perry 3132); B, latifglia var. latifolia B, (Perry 3169); B,

latifolia var, dgleritica €, (Buhr s.n. Karoo NBG 314/72); B,

nutans var.

turfosicoela D, (Perry 3079}; B. nutans var. nutans E, (Perry 3157).

Schlerenchyma tissue shown black; a = epidermis, b = chlorenchyma, ¢ =
vascular bundie, d = parenchyma. {(All appraox. X 20).
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Figure 12. Dutlines ot transverse sections of leaves of Bulbinella

triguetra A, (Ferry 3144); Bulbinella graminifolia B, (Ferry 3139);

elegans C, (Perry % Snijman 2324); B. barkerae D, (Perry 3219)}; B,

cauda-felis E, (Ferry 3172}; B, punctulata F, (Perry 3140).

Schlerenchyma tissue shown black; a = epidermis, b = chlorenchyma, ¢ =
vascular bundle, d4 = parenchyma. (B, E &% F ¥ 20, D ¥ 30, A & C X 207,
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Figqure 13. fQutlines of transverse sections of leaves of Bulbinklia

qracilis A, (Perry 107713 B, divaginata B, {(Ferry 3103); B.

{Perry 3260}; B, trinervis D, (Perry 3107). Schlerenchyma“giggigwgﬁaan

hlack; a = epidermis, b = chlorenchymay ¢ = vascular bundies, d =
paranchyma. (A % C X 20, B & D X 40).
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8. VEGETATIVE REPRODUCTION

This does not appear to be an important method of reproduction. In several
species lateral buds develop su‘that older specimens may eventually consist
of a cluster of up to seven loosely attached complete plante each with
roots, leaves and inflorescence. It ic not clear whether clumps will later
form separate plants. Species where clump formation is most commonly found
are B. onutans, B. cauda-felis and B. triguetra.

9. GSEEDLING DEVELOPHENT

Germination i1s of the hypogeal type in which the cotyledon does not become
green. It appears to $all into type € as described by Dahlgren and
Clitford {198Z). In fthis type the plumular leavec appear through a collar
formed about the edge of the cotyledonary pore. This may be compared to
the formation of thz coleoptile in grasses. 1In some species of Bulbinella
the collar appears to be very short, whereas in others it becomes 2longated
[Fig. 8 - A, B % C1. Collar length may be correlated with the formation of
separate cataphylls compared tg sheathing leat baszes, but this requires

further detailed study.

Bfter about three months 2-3 foliage leaves can be seen and the outer one
may have a clearly developed sheathing base with adventitious rocté arising
from the base ({Fig. 8 - D &% E1. By the end of the first growing seasagn
swollen roots have developed and the first layer of sheathing fibres is

clearly visible [Fig. 9 - BRI.

[#8]
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Figure 14. Stages in development of seedlinps. Bulbinella divaginata

A, B. trinervis B, and B, cauda-felis L at 3-4 weeks. ©E. elegans D and

4 =zl Lo e Th S 2% e e s e e o s o

B. nutans var. nutans E at Z-3 manths; a = seed, b = plumular leaf, c =

collar formed about the edge of the cotyledenary pore; d = radicle, e
young adventitious raoots. (All X 2).



Figure 13. Later stages in development of seedlings. Bulbinella nutans

var. nutans A at about 4 months. Bulbinella cf cauda-felis at & months.

B. cauda-felis at beginning of second season. a = storage roots forming at

the end of the growing season, b = shrivelling storage roots at the
heginning aof the growing season. (All natural sizel,



10. POLLINATION BIOLOGY
Follination has been observed on plants in cultivation, especially on the

orange flowered B, latifelia var, duleriticg ta ke by honevbeess who visit
flowers on sunny days for poilen., No nectar has been found in any member
of the genus. viariety at crawling insects which visit the inflorescences
could also be responsibie for peilination., Scent may be connected with
pollinatian in some species which produce a distinctive, somewhat
unpleasant, musty odour. This is particularly noticeable in B

eburniflora and B. barkeras. Although a similar somewhat susty ndour has
been naoticed in some collections of some other species 1t was not possibie
to detect any odour in the majority of collectians. The scent also appears

somewhat ephermeral and may be connected with time of day or stage of

development.

Blue scarab beeties and striped black and yellow beetles have been seen in
considerable numbers on several occasions on B, eburniflora. Although they
were observed to have bheen eating the flowers it is possible that they were
also effective in pellinatien. Faegri & Van der Piji (1%?9) describe
beetle polliinated fliowers as having few visual attraciions, with nno special
shane, being generally large and flat or shallow bowl-shaped, and with duil
crolours, freguently greenish or oft-white, a strong fruity or aminaid
ndour, easily accessible pollen and exposed sexual ﬁrgans. These featureas

are exhibited by many Bulbinella species but especially . eburniflora with

L]
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11. BREEDING BIOLOGY

Limited breeding studies were carried out with a few species of Bulbinella

by Heorn (1762), The validity of the results is guestionable as no voucher

specimens were quoted and therefore the identities of the taxa concerned

C

are uncertain. JIdeatifications were carried out by "the LCompton Herbarium

at Kirstenbosch" and mention iz made of a farm at Nieuwoudtville where "the

E. latifelia var. doleritica and that B, robusta iz B, putans subsp.

nutans, the large yellow Bulbinella that is particularly common in the

Nieuwoudtville area. Flants used for B, robusta_ver._ latifalia (vellow;

were apparently grown fram seed from the National Botanic Garden at

Kirstenbosch. #As the only yellow flowered specimen in the Compton

locality ‘ex hort. Kirstenbosch’ it is apparent that the original lacality
is unknown. From the broad leaves and other characteristics thie specimen

iz now identified s5 B._latifolia var. latifolia, & species that grows

SRlenl s LELLR - T s e e it e B

5

frequently in marshy areas in the Kamiesberg district.

[La]

It was toncluded that "cress pollination and most probably entomogamous
P ¥ g

cross pollipation is the main and probably the only mode of pollination

pccuring naturally in B. robusta and in its variety latifolia. flants from
? ¥

to set seed in the field, so that cross pollination seems to be the genaral
mode of pollinmatiaon in the field® (Horn 1946Z). It was not indicated in
this particular case what isolation procedure was used but for ather such

experiments the racemes were covered with glassine bags.

a9



No attempt has yet been é#de in the present study to carry out crossing
experiments. However Horn's stateméntﬁ seam to be partially baorne out by
ohservations made on pat grown collections. When anly one plant of a
particular coliection and species has produced an inflorescence na seed

has set., Colilectiaons where more than cne inflorescence, or another
collectiaon ot the same specizs 15 in flower there have been varying amounts
of seeds formed. 0On warm sunny days numbérs of hive bees were observed
flying indiscriminately between flowers of different plants for the

collection atf pollen.

Haorn (1942) further states that "it is guite evident that an internal
crossing barrier exists between B, _robusta and its var. latifolia which

shauld not exist between one and the same species." Although this species

L

concept may be conteptious in this case it is borne out by {ield
observations at Niesuwpudivilile Wild Flower Reserve where a sztand of the
grange variety of B. latifglia can be seen surrounded by the yellow form of

B._nutans and yet no intermediates could be observed. The two taxa in
question are clearly closely related. They do however show & number of

clear differences that considering the limited variation within the genus

as a whole, are deemed sufficient to place them in separate species.

Horn also mentions a mixed population of the yellow and orange farmz of
colours between the extremes of yellow and ordnge could be observed. He
gives no indication of the locality of this population. However,
Nieuwoudtville is the only area given where material of the orange coloured

form was collected in their patural habitat. 1o 1982 the largest stand of
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the orange ﬂgkglgglggion Bien Lyon farm, Nieuwoudtvills was viewed. It was
gstimated that the population contained 250 GO0 plants. Yellow flowering
plants amangst the orange wers very rare and difficult to spot on this
occasion. Although plants grown from seec collected from the orange
Bulbinella showed variaticn in intensity of aorange colour, they did not
praduce anv yellow flowering plants. WMo crossing bharrier was stated to
exist between the yellow form of var. latifolia and its orange form but
these occur naturally in habitats a iong distance apart. In addition the
type of habitat appears different: the velluow variety occurs along seasonal
streams and damp seepage areas malnly in Table Mountain Group~derived
soils, whereas the arange variety occurs only on flat areas on the
interface between the red doleritic clays and lighter coloured duwyka
tillite clays.

4

In his field observations Horm (1962} states "no hybrids could be observed®

in any af the cases where populatians ot different species of Bulbinella

grow in the same locality. Wnile largely agreeing with this stategent it
must be pointed out that the names and colour farms he guotes reflect the
considerable confusion in the taxaonamy of the genus at the time his
observations were made. In a number of instances more thanm one species of
Bulbinella have been faund growing together in a common habitat. On the
slopes of Uitkyk Fass leading into Biedouw Valley for instance four

distinctly different species octur. These have eilthner been mutually

isolated by very different flowering seasons e.g. B. divaginata flowering

in Rpril and B, cauda-felis in September. Alternatively they are very
obviously not closely related species because of size and other striking
dissimilarities e.gq. B. elata and B, iriguetra. Although some species have

41



twp colour forms, they are always in guite separate and often distincitively
different habitats with different distribution ranges, e.g. B. elegans, and

B. nutans var. nputans. Mo population has beep ohserved by me with more

47



12. VEEBERAPHICAL BISTRIBUTION AND ECOLOGY

In South Africa Bulbipella is confined to the Winter rainfall area of the
Cape Frovince where it is concentrated towards the west coast becaming less
freqent northwards. The northern limifts are in the drier areas of northern
Namagqualand {latitude 28 degreec S). In the southern Cape one species accurs
sporadically eastwards as far as Baviaans kloof {(longitude 23 degrees E).

The genus is generally widespread within this digtribution range occupying

the main varieties nf habitats with the exception of the afro-montane

forest.

The greatest concentration of species occurs in the phytogecgraphical
region that Goldhlatt (1974) refers to as the Western Coastal Eelt. This
area extends fram the Cape Feninsula north to Nieuwoudtville and includes
the Cedarberg mountain range. The arez receives over 49% of its rainfall
in the winter manths, This is the growing season for all South African
species of Bulbinella. The average annual rainfall in the mountaingus
areas is 304-&00 mm and in the 1uwér lying areas it is mainly more than 230
mm per annum. Within this region the highest concentration of species is
in the Mieuwoudtville area iEIDB, 19°E) which has eight species with

two neighbouring grid areas Wuppertal (325 199E) and Clanwilliam (32%
197} each having seven speciesz. Those of Cape Town (33°g 1BGE), Worcester
(235 19E) and Caledon (34”5 19%E) each have ;ixvspecies. The number of

species tends to decrease eastwards and northwards towards areas of less

winter rains.

m

The Springbok grid area (29°% 177E) also has a comparatively high
toncentration of five species. This ig an arid arwea of erratic rainfall

seldom exceeding 100 mm per annum.

=
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In the more arid regions the genus tends to appear in the.moister locai
habitats and so is to be found either beside seasonal streams or in sespage
areas or on sduth facing shaded slopes of clayey soil which retain moisture
from the more limited rains. In seasons whers moisture iz extra low, grouwth
is restricted seo that plants may be stunted and in extreme cases there may

be very limited flower production.

____________ divaginata and B

widespread over a large part of the distribution range. They may be found

in a variety of habitats with different soils and vegetation types. E

sometimes at altitudes only a little above sea level, and alsc on upper
slopes of mountains of the Table Mountain group to an altitude of arcund
1,500 metres, [t also occurs aon shaded slopes of clayey sgils derived froam
Malmesbury shale, amongst Karroid shrubs. B, divaginata may also be found
an both clayey soils amongst karroid vegetation as well as an THE derived
sandy soils amongst fvnbos vegetation. B. cauda-ielis is mainly tound an
clayey soils often on shady slopes amnngét Karroid vegetation ar
renosterveld. Because ot the greater water holding capacity of these soils
this species is able to graow in areas of low rainfall. &Several good
populations occur in the West coast Strandveld amongst broad-leaved shrubs

both on granite soil sand on the coastal calcarenus sands where they are

enriched by quantities of humus.

Some other species are much more particular in their requirements and may

have very limited distributions on a specitic secil type. This is the case

doleritic soils of the Nieuwouditville area.
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Figure 18.
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13. BULBINELLA IN MEN IEALAMD - A BRIEF ACCOUNT OF THE SPECIES AND THEIR

DISTRIBUTIONS

In the most recent revision of Bulbinella in New Zealand {(Moore, 19464) giux

e e e o e e e

species and two varieties were recognised. B, rossii (Hook.f.) Cheeseman
was the first to he described in 1845 as Chrysobactron raossii Hook.f.

J.D. Hooker (1B45) had first seen this species growing on Campbell Island
“tovering the swampy sides of the hills in such profusion as to be
distinctly visible at a distance of a full mile from shore®. This species
is endemic to Auckland and Campbell Islands where it apparently still farms
dense stands probably protected against sheep grazing by its bitter taste
{Moore, 1964). This species becomes a large plant up to one metre high.

South Atrica, but is rclearly distinct from it due to the lack af a fibrous

sheathing neck,

a comparatively wide distribution in parts af the three main islands of New
lealand where the species is common in alpine and subalpine meadn@s or on
open wet ground at lower altitudes. This species is similar to H,
angustifolia (Ckn. % lLaing) L.B. Moore which is confined to the less
mountainous parts to the soutﬁ and east of South Island. It is alsp faund
in wet areas or slopes of tussock grassland away from the sun. These two

South African species.

B. hoakeri (Hook.) Cheeseman occurs mostly in mountainous areas in the

North Island and in the naorthern parts of South Island, again being found

in seepage and other wet places of tussock graessiand on sunless slapes.
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Byl ea (North % South Islands)

‘zh 3’ Bgtbsliwargibbatl {Stewart Island only!

Figure 19. Distributicns of the New Iealantl Bulbipelias (from Moore,

i?464). Each spat represents at least one specimen axamined by Moore, cross
in circle represents published record of A, #Wall,
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Chrysobactron hookeri

Figure 20. Phatocopy of plate from Curtis’s Botanical Magazine t4602
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Figure 21.
Moore 1964).




capsule is very distinctly stipitate and the tepals shrivelied round the

base,

The remaining two species B, modesta L.B. Meore and B, talbotii L.B. Hoare

also have stipitate tapsules and show greater divergence from Sputh African

species. B. modesta has a short lax racems with few flowers. It is

sauth af the country. Onlyv one species and one variety occur in the Nerth
Island whereas five species accur in the South Island. Al species
apparently favour damp habitats and frequently grow in large populations.
Growth and flowering times are consistent in all Epecie% with vegetative
growth beginning in spring (September - October’d. Flowers appear +from
November to January, followed by fruiting, with a winter dormancy in the

3

adverse cold conditiaons.
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<14, COHPARISON OF BULBINELLA IN SOUTH AFRICA AND NEW ZEALAND. ARE THE TWo

GROUPS CONBENERIC?

14.1 Distinctive features af the genus

The most distinctive feature is the ovary consisting of three locules satch
containing two erect, collateral ovules., Eoth or only one of the ovules in

each locule may develop and the resulting seeds have & characteristic

Pl
m
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angular shape, with narrow wing-like extensions developed at

helps to distinguish it at a glance from related genera such as
Trachyandra. The actinomorphic, stellate flowers having stamens with
smooth filaments gives a clear separation from the twe most closely related
genera Trachyandra and Bulbipe. PBulbinella may be separated from

finthericum, the genus with which it was originally associated, by the

presence in the latter of more tian one flower subtended by a single bract,

articulated pedicels and non-tubular leaf-bases.

14.2 Differences between the groups in the twp areas

Differences between New Iealand and South African species appear slight in
comparisan to the major distinctive similarities separating them clearly
from other genera. Fassibly the most signiticant difference is the
development of the protective fibrous sheaths surrounding the leat bases.
Although a few herbarium specimens of New Zealand species show some fibrous
remains thig is apparently not a normal feature whereas it 1s

rharacteristic and diagnostic in South African species except for one

[ %11
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species, B. gracilis, where it is only vestigial. These tough $ibrous

sheaths may have evolved in South African species as a protection against

gnawing or ground dwelling mammals, animals that would have been absent

_Ruats of New Zealand species may be one of two types. They are either
equally thickened for the whole length or they are fusifarm being widest
near the stem and gradually tapering. In South Africa, in addition to
these two root types, several specigs have roots with a gpindle-shaped

terminal swollen region or a narrow basal region.

The leaves of New Iealand species are apparently all somewhat broad anc
either flat or canaliculate. There is a range of sizes with the longest
and broadest towardes the outside and the inner leaves gradually getting
smaller. Although leaves of several South African species have similar
leat arrangement in cther species the leaves may be numerous, egual to subw’
equal and terete or semi-terete. Marginal denticulations more rarely
hairs are found in some Sayth fAfrican species, but nat in New Zealand
species. Al)}l leaves in New Zealand species have sheathing bases in which
the veins appear to have poorly developed thickening. In addition the
bases may be surrounded by squamae. A number of South African species
also have leaf hasesz and possihbly squamae but in other species the leaf
bases are replated by separate cataphylis. Cataphylls are not apparent in

any New Zealand species.

f development in some Mew Zealand species which is nmot found in South

African épecies is in the shape of the capsule. In all South African






gpecies the capsule is broad based and sessile with a more or less smooth

surface. This is also the case in halt the New Zealand species but in B

more orF less pear shaped and somewhat furrowed. [8ee Figure 22.1

Seeds of the South African species such as B, nutans and B, latifolia are

“

more similar, regarding size, colour and shape, to New Iealand species such

as B. honkeri and B, rossii than to some South African speciss such as B

gibbeii. (Moaore,

"

1264.) This is a fteature that requires careful observation of a2 large
number of plants. There are no reports of its scocurrence in South African

species.

drier habitats

]

Although in South Africa some species have bhecome adapted t
the species forming larger plants in particular tend to grow in marshy
areas where they aften form denses stands. This is alsao apparent in New
Igaland. In both countries fhere appears to be a tendency to move tao drier
hahitats such as tussock grassfand in New Zealand and karaoid environments

of South Africa.
It is apparerit that the groups in the two countries have developed from a

common ancestor, The greatest similarity found in species from each af the

countries is in the largest species forming large stands in damp areas,



the common ancester. Speciation in each country would then have taken
place along slightly different lines. 1In New Zealand species the most
naticeable development has been in the shape of the fruit. In South
African species development has been in specialised vegetative characters
such as roots storage structures, fibrous sheaths, cataphylis and

variations in leaf structure.

A further stage of study wpuld be to make more accurate assessments by

means of cladistic or phenetic analysis.

18.3 MHistorical views an their relationship

el T W T

initially placed in a new genus Chrysgbactren by J.D. Hooker (18435). At
this time he stated: "I am unable to refer this to any described genus gof
Asphodeleae and have adopted the name in allusiaon to the magnificent racemes
.af golden-yellow flowers which it bears. It will rank near Anthericum L.
fraom which it differs in having only aone or at most two ovules and in the
erect style. It is also very nearly ailied to Bulbipella Kuntn, (En.

Plant., vol.iv.p36%) especially in general appearance; but in that genus the
perianth is persistent, a character probably of more impurtance than the

number of ovules or bearded filaments, which have hitherto been considered

sufficient to distinguish genera too nearly allied in other respects”,

The character chniée of the persistent perianth for separating the twa
genera would appear to be an unreliable ane. In fact sketches af fruits of
all WNew Zealand species (figure 22) show all species including B, rossii tao

have persistent tepals, although in same casez thev remain firm and erect



arcund the capsule and in athers they are pendent and shrivelled.

many years. Baker (1876) far instance placed beth groups as subgenera of

AR LAY P S LA L - - a2 2T T e o

as well as two New Zealand species, A, rossii and A. hookeri under

non-setose raotstocks., Such dacisions were largely based on false

suppositions due to lack of detailed knowledge of the living plants.

In the most recent account of the New Zealand species -~ licore (1944}
stated: "“no clear reasons have emerged for dissociating the New Zealand
plants from Bulbinella. It reméins an anomaly in plant geugraphy that two
50 closely related groups of plants should occur only in South Africa and

New Zealand®. These findings are supported by the evidence in the present

study.

14.4 The Bulbinella disjunction ~ some distributional coaparisons with

other genera

Zealand raises interesting problems. Although more than 50 genera af

fngiosperms have representatives in bath cauntries none of them apart fram

AT e e ot - - o

cosmopolitan distributiaon (Table 2).
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Table 2.
-comparison of species numbers and other areas of distributian,

% Irwin, Goldblatt, 1984},

1978 and Bond %

Genera common to both South Africa and Mew Zealand with

(Ref. foore

Cassytha
Anemone
Clematis
Lepidium
Drosera
Tetragonia
Stellaria
Atriplex
Felargonium

Oxalis
Gunnera

Metrosideros
Hibiscus
Euphorbia
Rubus
Centella

Galium
Cotula
Helichrysum

Senecio
Sebaea
Wahlenbergia
Lobelia
Myosotis

Solanum
Utricularia
Triglochin
Potamogeton
Hypoxis

Disphyma

iApprox.
i Genus
ttotal

&0
300
2000
250

40

400
100
300

000

60
200
300

30

2000
120

(%]

‘. | 2 el
[T SR . B N S Y

Oid world

Woridwide, mainly temperate
Pan temperate
Casmopoiitan
Cosmopolitan
Africa, 5. America,
Cosmopolitan
Temperate & subtropical
Africa to Mediterranean,

fustralia

Cosmopolitan, chiefly S5.8fr. &
S.dmerica

Cosmopolitan

Cosmopolitan

Cosmopolitan mainly N hemispher
Southern Africa, 1 sp.
pantropical

Cosmopoliitan

Nearly Cosmopolitan

Africa, Madagascar, §.Eur.,
India, Ceylon, Australia
Cosmopolitan

Mainly Africa,
Chiefly 5. temperate
Cosmopolitan

Cosmopolitan in temperate
regions
Cosmopolitan
Cosmopolitan
Cosmopolitan
Cosmopolitan
Fantropical,
Africa
Australia

——tmaxos s

also Australia

subtropical, maini



New Zealand, positicned between latitudes 345 and 4808, consists of a
number of islands isolated for some BO million years from other land
masses. It has a typical island flﬁra of some 2000 species with many
endemic to it (Moore % Irwin, 1978). At least 12% of the genera and B80Y%
of the species of vascular plants are found nowhere else {Mildenhall,
1980). The comparatively low number of indigenous species and high
-endemism may be accounted for by long isoclation and the perionds of
inhnspitéhle climatic regimes, especially during the Pleistocene when many
plants became extinct (Mildenhall, 1980}. An example of this is the
the Oligocene to Fleistocene but which is now extinct (Mildenhall 19801,
Amaryllidaceae, a family well represented in South Africa has no New

Zealand species to-day.

The distributional area of Bulbinella in the winter rainfall area of the
Cape, is situated between iatitudes 2895 and 34”5 and is also an area of
high endemism. This area of the Cape is however a very species rich one
with more ihan 10 000 species of Angiaosperms (Bond & Goldblatt, 1984). Thé

areas of the two distributions are roughly similar. The Cape area

therefore has a cansiderably greater species density.

A comparisaon of genera in the distribution areas emphasises the uniqueness
of the Bulbinella disjunction. Table 2 shaows a representative selection of
genera common to both areas with their distributions for the rest of the
world. Information for the New Zealand Species was obtained from Moore and

1rwin (1%78) and for South Africa and other countries from Bond and

Goldblatt (1984).



Fram the table it is clear that the majority of genera found in both areas

ve a widespread distribution. Less widespread

]

are either cosmopelitan ar b
genera mostly have representatives also in Australia and often include

Southern Asia.

The two genera most closely related to Bulbinella are Bulhipe and

Trachyandra. FBoth these genera have their centres af distribution in the

winter rainfall region of the Cape but extend into sub~tropical Africa.
Bulbipne alsc occurs in Australia where it is widely distributed {(Benthas,

187B}. Publication of 3 revision of the genus in Auastralia by E.M, Watson

is due shortly (H, Bailnath pers.comm.)

and Yeao 1983), Anthericum and Chlorgphytum may alsc be regarded as close to

Africa but extending into the mediterranean, fAmerica and Asla, and

Chlorogphytum also with a wider treopical distributicn. HNew Zealand has ng

other member of either Asphodelaceae or finthericaceae. The only other
member of Liliaceae sensu lato to occur in both South &frica and New
Iealand is Iphigenia. This genus of about 15 zpecies ocours in Africa,

Madagascar, India. Australia and New Zealand. UOnly one species extends
g y ' Y p

inta the northern sub-tropical parts of Scuin Africa.

&0



to Asteliaceas. Members of this family are distributed mainly in the

southern hemisphere but are absent {from south Africa. astelia has a widely

disjunct distrigution including Chile, Hawaii, Tahiti, Fiji, Mew Zealantd,

3

New Buinea, Australia and Reunion. Distribu

Pl
—
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herefare largely on
islands. The fruit 1in this case ic a berry so that long range dispersal

rould have taken place by birds more easily than in Buibinella. Follen

records for fstelia in Mew Zealand indicate its presence in upper Eccene

{Mildenhall 1980). This is considerably earlier fthan the upper miccene

record for Bulbinella (Mildenhall 1980},
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15. BIOGEDGRAPHY, ISOLATION AND SPECIATION WIiTH PARTICHLAR REFERENCE TO

Africa and Naw Igpaland poses many interesting questions of origin,

speciation and biogeography.

Biogeography is the study of the world wide distribution of plants and
animals. Several warkers have divided the world intc a number of
biovgeographic regions. These nostly comprize the larger amcre or less
continuous land masses which are separated by major geglaogical or
ecological barriers to migration between the adjiacent regions. Polunin
{1960) proposes seven regions. Those covering the range of Bulbinella are
the Ethiogpian region comprising Africa south of the Zahara and the

Australian region including Australia, New Zealand and the Scuth Facific

Islands,

Interpretatiaons of majer distribution patterns of taxa rest on
palageoenvironmental studies. Data sources are plate tectonics together
with fossil records, svidence on palasoclimates and evolutionary histories.
The considerable glatal changes that have taben place in the past 150
million years (m.y.) or sc since the early Cretarenus incepticn of the
fngiasperms are comolex and uffer little other than hyvpotheses to explain
'Eglgiggllg distribution. The tineory cof global plate tectonics and sea

floer spreading involves not only the rafting af continents but faormation

of mid-oteanic ridges and inland arcs, and the raising and laowering of sea

&3



level at different times (Stott 1981). The climatic changes induced by

these earth movements alse greatly affected the distribution af plants

The large southern land mass of Gondwanaland is generally considered to
~have begun breaking up by early to mid Cretaceous, roughly 130 million
vears ago {(Hendey, 17B3). Falegbotanical and stratigraphic analyses during
the last 30 years have documented a major radiation of {flowering plants

during the mid-Cretaceous (Crane et al. 1984).

The move of Africa away from the rest of Gondwanaland beogan st an early
stage of the break up 120-100 million years ago, although the two areas
remained biogeographically effectively liﬁked by numerous islands along a
mid Atlantic ridge for another 10 million years ar more. The
palaealatitude of the Cape at thic time has been given as 50-3% degrees
south, after which the continent moved gradually northwsrds. By the
beginning ot the Cenoroic it was only 10 degrees south of the present

position (Arelrod & Raven 1978).

New Zealand became separated from Antarctica and Australia about 8D milliaon
yvears ago (Raven & Axelrod, 1974). At this time New Zealand was

positioned at a palaeolatitude &0-70 degrees south., Australia broke away

bY)
o
pal
ped
+

from Antarctica and began its northward movement considerably later,

45 millian years ago.

| The possibility exists that the Bulbinella progenitor was an element of the

&4






Gondwanaland flora together with members of families such as Winteraceae,
Froteaceae and Restianaceae. 1t would have been present also in Australia
and Antarctica and possibly South America. Extinction from Australia could
be considered on the grounds of the increased aridity of that country from
the Oligocene onwards and the marked change in vegetation with Acacia and

Eucalypts becoming daminant (Barlow, 198B1). It is interesting to note

However no members of Asphodelaceae are knawn to accur in South America
{Dahlgren et al., 1985). HMadagascar was connected with Africa into the
mid-Cretaceous when it was situated about 15°N of its present position,
against Tanzania-Kenya. At this time Madagascar was also joined to lndia.
Separation of Madagascar-India from Africa could have occurred between mid
and late Cretaceous (Axelrod & Raven, 1958). This mare nartherly

from those countries (Figure 24).

Possible angiospermous forms have been found in Early Cretaceous

deposits of New Zealand along with typical southern ferns and several
conifers (Takhatajan, 194%9). The Late Cretaceous fiora of New Zealand was
very similar to that of Australia and of Antarctica {Cranwell, 195%) and
the southern tip of SouthAAfrica (Axelrod % Raven, 1%278). Pollen records

member of Liliaceae (Mildenhall, 1980). Foscil pollen evidence for

Iealand (Mildenhall i780). The small number of Liliaceae, sensu lato,

genera endemic to New Zealand (6) compared with the considerably larger

b6



number (45) in the Cape flora would facilitate the identification of
nonocotyledon fossil pellen in New Zealand and possibly account for a lack

of information for southern Africa.

New Zealand in Miocene times consisted of large shallow swamps surrounded
by dense subtropical forests (Mildenhall, 1980). Restionaceae and
Proteaceae were then relatively abundant. Bulbinella could have existed in
the swamps. By the end of the Pleistocene glaciation Proteaceae was

reduced to two species and Restionaceae to 3 species (Moore & Irwin 1978).

However glaciation did not affect the lower lying parts of the country and

in the southerly Auckland and Campbell Islands is an indicator that members
of the genus can withstand considerable cold, in fact B. rossii requires a

temperature as low as 5 degrees Celsius for germination. (Botany Division,

DSIR, New Zealand pers. comm.)

15.3 Disjunctions

A number of attempts have been made to classify the major disjuﬁctions in
the gecgraphic range of seed plants. That of Thorne (1972) gives a list of
major disjunctions with examples but no Afri&an—ﬂustralasian disjunctions.
A more comprelensive list of disjunct distributions in Radford et al (1974}
indicatés thét distributions restricted to mainland Africa and Australasia
are rare. Only 18 genera are listed (Bulbine omitted) but the number is
increased to 29 genera by including intervening islands éuch as Madagascar

and Seychelles. Even so it is considerably smaller, for instance, than the

555 genera given as ranging from mainland Africa to Eurasia and beyond.
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There are three main ways by which disjunctions may be cansidered to have
gccurred. These are long range dispersal, relics of former more continuous
distribution patterns witﬁ intervening areas becoming depaopulated, and taxa
having arisen independently in the separate areas of distribution thus
exhibiting evolutionary parallalism or convergence. The latter is

frequently discounted and the possihility of relict populations for

Fadford et al (i1974) consider long-range dispersal the best logical
explanation for the African~Australian disjuncts bhut they affer na

examples. Caonvincing evidence has been produced by Sykes and Godiey (1%48)

South Chile and Gough island. However Legumes are noted for having seeds
with tough coats and considerabie longevity. GSome experimental proof would
be necessary to show tﬁe likelihood of a transoceanic transport for
Bulbinella. It should be possihle to discount this by spaking seeds in sea

water for several months and comparing germination before and after. No
canditions required for storage and such a project is beyond the scope of
the present work. Such long range dispersal could have accurred by means
of the circum-antarctic current formed after the separation of Australia
from Antarctica. It appearec though that Africa would have been paositioned

rather far north ta have been affected by this current.

A second means of long range dispersal would be by means of animal vectors,

transportation might of necessity be mainly on the plumage of the birds,

rather than internally as with baccate fruits. BHEecause of the habitat of

48
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teet of migratory birds such as Gannets which occcur round the coasts of

both countries involved, Although some sea birds are known to travel vast

. e e e
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Speciation is an evolutionary process of change resulting in new discrete
groupings of organisms referred to as species. As the process is a dynamic
one with taxa sometimes 1n a state of flux the distinctiveness and

recognition of some species may be a problem for systematists.

Two concepts for a detinition of a species exist, the biological species
and the taxonomic or morphological (phenetic) species. The biological
species may be regarded in two ways. ‘Une approach is to define it as the
unit of organisatian of biparental organisms and as a reprodﬁctively
isolated system of populations. The other approach is to define a species
as a set of populations maintaining inclusive gene pools available to all

their component individuals {Grant 1981},

The taxonomic species is the basic unit of formal classification based on
morphological likeness and difference. Species may be separated by
barriers to hybridisation between their respective populations. This may
be brought about by various isolating mechanisms. These include
geagraphical separation preventing different populations coming in contact.

In South Africa geographical separation does not appear to be an important
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frequently nveriap and no single taxon has a widely disjunct distribution.
The geographical distribution ot distinct colour forms of one species, such
as in B. elegans and B, nutans is of interest and hybridisation experiments
between these forms should prove worthwhile. [In New Zealand all species

apparently have distinct distributions with no two species accurring

together so geographical isolatian may be a factor (Milicich pers. comm.}.

Ecological isolation in which the two groups have different habitat
requirements 15 ancther isolating mechanism. The two groups may be growing
sympatrically but require different environmental conditions such as amount

of moisture, amount of shade, or different soil conditions. Bulbinella

- - - v oo -

differentiation. Although morphologically difficult to separate from sonme

populations of the cream form of B. nutans var. putans hahitat’

—— v ——— -
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precluded experimental crossing between the two varieties to test for

fertility.

Sometimes species occurring in the same locality have different flowering
seasons, Several areas are known where two to four species of Bulbinella

grow sympatrically but flowering times of the different species do not

gverlap. 0One example of this would be the Uitkyk Pass leading into Biedouw
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trinervis, B, divaginata, B. latifolia and B. nutapns. It is possible that

been seen amongst flowers of B, sburniflora. Although similarity of flower

structure would seem to preclude variatior in poilinaters between species

this requires mare careful fieid observation.

Mechanisms such as differently structured flowers cbviously do not concern

of Bulbinella are apparently self-incaompatible, (Horn, 196Z) Several
possible barriers may exist. It has been recorded in other taxa that
frequently after cross-pollination has taken place the pollen tube will
fail to germinate. In more closely related taxa the pollen tube may
germinate but fail to enter the embryo sac, or if it does and releases the
gametes fusion does not take place. [f the process has gone as far as

fertilication the zygote or immature embryo may cease development so that

viahle seed is not formed (Stace, 1780).

Hybridisation i+ followed by stabilisation aof the hybridlis one of the

major evolutionary mechanisms in plants. [t is likely that 20%4-30% of all
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features which are unusual and confined to it and two putative parental

species, B, gracilis and B. divaaginata (see account of B, pama).

- e e g e D D e DT — -

Chromosomes of the putative parents have not so far been studied nor were

they included in past breeding research.

early stage in speciation. Isolation may lead to a sequence of groups
heing formed over a period of time; these are local race, geographical
race, allopatric race and finally biological species. In B, cauda-felis
there i5 considerable variation in inflorescence size, flowering time, leaf
structure and in particular the fibrous sheathing neck. Many of the farms
can he clearly related to localised geographical areas. The early stages
of separation into different races represented by this may not be

recognised taxonomically or they may be given some level of infra-specific

rank.

Although experiments with some other taxa have shown that some
differentiation may take place in only a +ew generations, in other cases
race formation may take place with an evolutieonary sliowness beyond most
experimental time-scales (Lbve, 1747}, It ic important to determine

the beginning of such an isolation if we are to be able to understand the
speeﬁ and effectiveness with which races and speties are being created
(Ldve, 1947.) Ldve (19467) states that "Although the problem of

discontinuity is not rare and may be connected with genlagical, climatic
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and historical events of various kinde and magritudes, some of the events
seem to be reasonably well understood and geologically timed whereas others

remain without even the simplest explanation®. The extreme case of



16, SECTIONS IN BULBINELLA

‘The sgall size of the‘genqs hardly warrantsrsépafation of speties into named.
sections. Huwever'three distinct‘t*pes uf roots can be observeﬁ and these
be;ng the main perennating organs in the genus a division én'thesé teatures
is worth cansidering and may be ot some help:in diSEiHQUishing bet@?en
species. The distributions’uf uthervcharagtgks1ai50‘£end fu agree with

this sectiaening.

_A. Plaht; with many ruuté ot ‘more ur_lessrﬁnifurm_thickness fof the whole
tength with a yellow tq‘prange,ﬁolqured skin and flesﬁ. Many of these
roots are formed each yeér aﬂdfth?5é are intermingled with dried
remains of roots of previaus year§‘in which»thg stored ¥dod has teen
used, making a dense fasiﬁle pf 20 or so rqgts. 'Leaves are more or
less fleshy, of varied sizes, canaliculate or flat and mus£1y without
marginal denticulations. Flowers are shades of yellaﬁ, orange~red or
cream with green to bronze buds. Plants in this group are the largest

for the genus, although in dry seasans considerably undersized

S e i o S wm -

B. Plants with roots of varying lengths and swollen with the thickest part
near the reduced stem and gradually tapering tq the apex, or in one

species, B

s
- - —

1

tlesh white ar yellaow. Leaves are all sub-equal in size and terete to
semi-terete with smooth margins. Flower colour is yellow. ‘Leaf hbases

are not sheathing but surrounded by separate cataphylls. The species
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17. TAXONGHY

Bulbinella Kunth, Enum. Fl. 4: 549 (1843); Bentham & Hooker Genera
Flantarum 3: 784 (188B3); Baker, Fl.Cap. &: 355 {18%94); Fhillips, Gen., S.
Afr. F1. Pl. 2: 182-3 (19510; Moare & Edgar, Flora of N.Z. 2t 21-22
(1970); Dyer, Gen. S. Afr. Fl. Pl. 2: 924 (1974). Type: B. latifolia

e D e . e e e

Kunth (lectotype here dgsignated; G!, holotype!; K; P!y isotypes).

Chrysobactron J.D. Hooker, Flora Antarctica 1: 72 (1845); Baker, Linn.

Soc. 19: 293 (18748). TVype: £, rossii Hook f. (K!, lectotype).

17.1 Type for genus Bulbinella

e et T e n e e o e T o e o o -
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f.) Kunth is cited. However this appears to have been chosen arbitrarily
and is inadmissable as in Kunth's des&ription of the genus it cnmesvunder
the heading “Species mihi valde dubiae" with a ? inserted before the
epithet triguetra (ICEN Article 10.1.; Guide 4{a) and {(c).) It has

six new species Kunth describes under Bulbinella. Of these E. latifolia
Kunth is a suitable representative of the genus and is retained as distinct

species with type specimen clearly stated and located as duplicates (here

isotypes) in several herbaria.

17.2 Description of genus
Medium sized, deciduous perennial geophytes. Rhizome a compact
subterranean annually replaced stem surrounded by membrancus cataphylls ar

basal leaf sheaths and frequently annually replaced by their +ibrous

76



- 2

the upper part of the stem and crowded over a short distance, filiform to
linear and tapering to an acuminate tip; somewhat fleshy, triguetrous tao
subterete or canaliculate, parallel veins prominent or masked. Margin
smoath, finely denticulate or ciliate. Pegduncle erect, unbranched, naked,
terete. lgjlg;ggggggé a simple, many-flowered, cylindrical, conical or

extreme base only, oblong, uni-nerved, persistent. Stamens 6, hypogynous,

adnate to base of segments; filaments subulate or filiform apiculate,
glabrous; anthers small, subglobase, dorsifixed, versatile. QOvary superior

subglobose to ovoid, 3~locular, ovules 2 in each locule, collateral; style

——E Ll

loculicidally 3-valved. Sgeds 1--2 per locule, narrowly or braadly
triangular with sharp inner angle and curved ocuter angle, black sometimes

with silvery to yellowish outer integument, narrowly or distinctly winged.

Basic chromosome number x = 73 diploid number 2n = 14,

Number of speciest 17 im South Africa, & in New Zealand.

17.3 Distribution
Western and southern Cape Province in South Africa and three main islands

of New Zealand and Auckland and Campbell islands.
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18. PROBLEMS IN THE CONSTRUCTIODN OF A KEY FOR THE SOUTH AFRICAN SPECIES OF

BULBINELLA

The canstruﬁtiun of a satisfactary and infallible key to the South African
characters separating the different species. In particular there is the
similarity af flaral structure in all species yet with subtle differences
in properties such as proportians, colour, and scents that are not easily
definable., Vegetative differences are often dependent on grawing
conditions which may vary accarding to habitat ar to rainfall which is
uftén erratic over much of the Bulbinella distributian range. Differences
in the structure ot tuberous roots are frequently nat easily seen because
of the difficulty in extracting the complete system +from hard ground or

entanglement with root systems aof surrounding plants. The structure of the

fibrous sheath has proved useful in most cases but is variable in the

The cultivation of collections has proved difficult with a number of
species, especially some of the rare ones for which material has been
barely adeguate to produce a conclusive description. There is also the
problem as to what extent certain characters such as size of camplete

plants and of parts of plants change in cultivation.

78



19. CRITERIA FOR SEPARATING SPECIES AND LOWER TAXA

In general differences between the various species are not great, and yet
merging together of any of the presently described taxa would also be
unsatisfactory and pose a problem of where to draw the line between species

‘complexes.

‘Criteria for species delimitation here rest on a classical concept of clear
diécnntinuities. They are based on morphological likeness and difference
in several independent characters such as structure of roots, leaves,
sheathing bases and seeds and also on ecological properties such as

edaphics and climate.
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1a

KEY TO THE SOUTH AFRICAN SPECIES

Leaves ot ditferent sizes, largest towards the outside,
smallest inside; plants mostly more than G,5 m high, flowers
yellow, orange, cream or white,

2a FRoots orange-yellow, thickened the whole length; leaves
broad, up to 43 mm wide, bright green, somewhat fleshy;
tlowers yellow, tream or orange

Ja Leat blade flat, not canaliculate; raceme long and
slender; flowers creamj fruits glob0sSe .cicvianans M-

b Leat blade canaliculate; raceme broadly conicalj
flowers yellow, orange or creanm

4a Largest leaves from 10 to 30 mm wide; raceme up
to 355 mm wide; flowers bright yellow or creanm

“ %k rmenuasw 2 % a a5 4 %48 &2 > a0z R W e mRaEEEA NS A w2

4b Largest leaves from 20 to 63 mm wide; raceme up

to 40 mm wide; flowers orange yellow or reddish.

DFANGE wvsssnusssananasantansaasisssnsscnsnanssnn
2b Roots white, distally swollen, basally wiry; leaves
narrow, up to 9 mm wide, dark green to glaucous, somewhat

coriaceous; flowers yellow or white

Sa Leaves few (1 to 4), 1leaf bases not sheathing;
tlowers yellaow

ba Leaves 2 to 3, rarely 4; distribution Cedarberg
MOUNEAING vuuuonerasannnsanennn e NeEsatesumnisesa

&b Leat 1, distribution Fotberg range only .c..vnos

b Leaves 5 to 14, leat bases sheathing; +lowers not
yellow

7a Leaf margins ciliate aor hispido-ciliate
Ba Leaf margins distinctly ciliate, raceme
narrowly cylindrical about 20 mm wide, with
pointed apex, flowers aff white ..........0..
Bb Leat margins hispido-ciliate, raceme broadly
cylindrical about 30 mm wide, with rounded

apex; flowers pale straw coloured ....... “a s

76 Leat margins not ciliate, lacking small teeth,
rarely with long wispy hairs

80

3

1

2

B.

B.

B‘

elata

ffutans

latitolia

4 B. punctulata

3 B. pathergenis

2 B. bharkerae

&

B.

eburniflara



?a Raceme narrowly conical, 1in bud and flower,
up to 30 mm wide; flowers white with pink mid
=

nerve; capsule & mm long, seeds about 3 mm
Y / B. cauda-fel

?b FRaceme narrowly cylindrical up to 13 mm wide;
tlowers white not.pink nerved; capsule small
up to 3,5 am long, seeds up to 2,5 mm long
N e e e E AN seadseEarasaa i AT et e e aa e «»::» 8 B. graminifoli

lb Leaves all equal to subequal; plants mostly less than 0,5 m
high; flowers yellow or white,

~10a Membranous cataphylls only with fibrous sheath absent or
poorly developed, with few short fibres; pedicels
remaining patent in fruit

{1a Fibrous sheath absent or vestigial, leaves 4-8, up
to 4 mm wide, succulent ...ssuiiirniurararnsesranss. 16 B, gracilis

11t Fibrous sheath poarly developed, fibres up to 10 mm
long, leaves 10-20, up to 0,3 mm wide, filiform ... 17 B. nana

10b Membranous cataphylls or sheathing leaf bases surrounded
by well-developed fibrous sheath, with tough, protective
fibres; pedicels becoming erect in fruit

12a Sheathing fibres 1--2 mm wide, chartaceous, shiny
brown to silvery shades ..... feanassaaras «reassas 13 B. chartacea

12b Sheathing fibres less than 0,5 nm wide, not
chartaceous, dull brown or grey
132 Vagina two-layered, 1nner white membranrous
cataphyll showing abave outer brown fibresg
floweres yellow in autumn with young developing
lBAVEE  ieacsrnsensassancarsnsenssssansansaense L4 B. divaginata

13b Vagina showing only auter brown fibres, inner
cataphyll not showing above outer +ibres,
flowers yellow or white

14a Leaves terete, up to 7, margin seldam
toothed; flowers white in autumn with
young developing lPaves ...uiisascscnraes 13 B. trinervis

14b Leaves triguetrous or c=emi-terete, more
than 7, margin toothed; {lowers yellow or

white in spring

15a Sheathing fibires coarse, straignt,
bristle-like; flowers white ....,.. 11 B. ciliolata

g1



154

Sheathing
straight;

1éa

16b

tibres not course and

yellow or white
Sheathing tibres soft, fine
straight ta somewhat
reticulate, leaves less than
1,5 mim “31dE B & NS5O xE oK ows YR ERE
Sheathing tibres regulariy,
campactly reticulate, leaves
2--3 mm wide ...... e esesrana

10 B. triquetra

12 B. eleqans



21. SPECIES DESCRIPTIDNS

1. Bulbinella nutans (Thunb.) Durand % Schinz in Consp.Fl.8fr. 3 335

{18%4) .

Flants medium to large, 0,3--0G,8 m high, solitary or in clumps of 2 to
several plants joined together. Hopts numerous in a dense fascicle, young
roots vyellow, up to 300 i long and thickened throughout up fo 4 mm
diameter by the end of the season; skin becoming dark nrange and flesh
lighter orange with lateral roots developing in the second seasaon; many
dead and withered greyish brown remains of old roots. Stem disg up to 12

mm high and 15 mm diameter, internally orange coloured. Fibrous sheakthing
neck up to 100 mm long, 70 mm wide at the basej fibres fine to medium,
partly reticulate to-straight. Leaves rosette forming, erect, 5--13: base
ot all leaves expanded to form a sheath up to 90 mm .high, whitish with
green longitudinal veins ﬁfominent; lemina narrowly subulate, sizes
varying, largest towards outside up to 700 mm long, 23 mm wide, inner

becoming gradually shorter and narrower, bright green, tleshy, glabrous,

canaliculate, margin smooth or sometimes finely irregularly denticulate.

broadly conical in flower and bud, up to 170 mm long, 53 mm wide, becoming
more cylindrical and up to 300 mm long in flower and fruit, 100--250

flawers. Bracts narraowly triangular 6--12 mm long, 1,5--2 mm wide at the

base, membranous, becaming brown with age, brown keeled. Fedicels up to 25

mm long, wiry. Perianth stellate, up to 12 mm diameter, yellow or cream.

mm wide, ellipticy raised nerve showing well in pressed material, green or

83



pale yellow. Filamenfs adnate to base of tepsls, filiform apiculate, 3~~3

mm long, 1,3 mm wide, yellow aor cream. Ovary sub globeocse to ovoid up to

=ARLEY o I8

1,5 mm long, 1,5 mm wide. Style cylindrical 2,5 mm long. GECapsule ovoid up
to 4,5 mm long, 3,5 mm wide, chestnut brown becoming darker with age, hard,
seeds freely released. GSeeds up to 7 mm long, 3,25 mm wide, silvery hlack

with lighter wings or wings not obvious.

S - - -

Flowering time: Late July to December.

Distributiaon & habitat: This species is found from the
NieuwoudtvillesCalvinia plateau to the Cape Feninsula and eastwards to the
Caledon district, at near sea level to 1200 metres altitude. It is often

seen in Jarge stands, inhabiting damp areas on clayey or peaty scils, but

also amongst #aroo vegetation or Renosterveld on clayey flats or hillsides,

nutans are erect. The infiorescence is broader and shorter in B. nutans.

Key to the varieties

Widest leaves 8~146 mm wide, margin smooth,; more rarely minutely
=

denticulate; flowers yellow or cream; seede silvery black up to 5 mm long:

on clay soils in Rengsterveld or Karroid Shrublands ..... «ens ¥Yar. nutans

o e e o
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Widest ieaves from 19-23 mm wide, margins not denticulate; +lowers
cream, seeds black, up to 7 mm long; on dark peaty soils of seepage areas

in mountains of the Table Mountain Group; amongst fynbos vegetation

s e m e At A KR A B o oE e oA N 8o A K e s s e s E e e K E e R s s e sk . var. turfosicola

{(la) Bulbinella nutans {(Thunh,) Durand % Schinz var. nutans

Anthericum nutans Thunb., Frodr. Pl. Cap. &3 (1794); ed Schultes Fl.
Capens. 319 (1823); Baker, Journ. Linn. Soc. 15 294 (1B875); non Jaca.
Eollect.Suppl. B&6 (17%96). Type:~ Cap. Bon. Spei, Thunberg (UP3, lectotype

here designated, photo!},

Anthericum setosum Willd. ex Hoemer & Schultes, . Syst. 7:1 473
{1829); Baker, Journ. Linn. Scc. 13 295 (1876). Type:~ In promont. b.
spei, Willdenow Herbh. no. 6636 (B-W, photo!)

Bulbinella setaosa (Willd.) Durand % Schinz, Consp. FI. Afr. 3 333

(1894); Baker, Fl. Cap. & 35B (18%6); Verdoorn, T930(1944),
B, rgbusta Kunth, Enum. P1. 4 571 (1843); Baker, Fl.Cap. & 538
(1896). Nom supertl. Type:- As for Anthericum setosum Willd., gx Roemer

% Schultes viz. Willdenow &b56 (B-Wi.

Flowering time: Late July - QOctaober,

A W NS

Distribution & habitat: This variety is mainly found on clayey saoils

which bhecome seasonally wet with winter rains. A vivid yellow +iowered

form 15 common in the Western Mountain Karoo shrublands aof the



Nieuwpudtville/Calvinia plateau and Sutherland districts at altitudes of
600--1200 metres where it is often seen in large stands especially in wet
seepage areas. Another yellow form having leaves with distinctly
denticulate margins is found further scuth in the Ceres to Touws River
districts at an altitude of around 800 metres. Flants are usually found
scattered ;n localised patches of Renosterveld or Karoo shrublands. The
cream flowered form occurs at lower altitudes in the karoid broken veld ot
the Worcester/Robertson karoo stretching to the remains aof the Coastal
Rhenosterveld of the Caledon district, and on clay flate or ilow hills in

the vicinity of Cape Town where it may be only a little above sea level.

approximately the same size. They are easily separated when roots and

fibrous sheaths are present being quite distinct in the two species. Also

has been largely ignored in the nahing of specimens in South African and

some overseas herbaria, possibly because Kunth did not include it in his
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in 1796 two yearé after Thunberg's Prodromus Flantarum Capensium and so the
latter takes precedence.

Although Thunberg’'s specimen 83%6 is smaller than normal for this
taxon it agrees well with a specimen in the Bolus Herbarium collected by
Fiilans from the lower Southern slopes of the Tygerberg where the cream
flowered farm‘still occurs. This seems a very likely locality far
Thunberqg's specimen as according to his travels he could have been in that
vicinity at flowering time. Specimens of the yellow flowered fornm
collected in & dry season in the Nieuwoudtville area also look similar, but
dates given for Thunberg's visit to that area, 4th November 1773, are too
late for flowering of this taxon. Although flowers on the Uppsala specimen
appear to be yellow this is also the case with the Fillans specimen from
Tygerberg.

Tﬁe type specimen for Willdenow’'s Anthericum setosum, no. 6636,
matches well with Thunberg's A. nutans. As this was aone of the specimens

regarded as a nomenclaturally superfluous name. The additional inclusiaon
of Drége 8763 (B. nutans var. turfoasicolal in Kunth’'s circumscription of B,

robusta indicates that he had a taxonomically confused concept of the
species. Although stating that the Drége specimen differed in being larger
and with longer pedicels he lacked the detailed information of flower
colour, seed structure and habitat to create a separate taxon.

possibly because of the lack of fibrous sheath in Thunberg’'s specinmen.
However fibres together with roots had clearly been removed prior to
pressing. Baker’'s misconception emphasises the considerable difficulty in

making correct identifications from pressed material, in a genus where

flower structure is of no significance and important distinguishing

a7



characters are in the underground parts so frequently missing from

herbarium sheets.

SPECIMENS EXAMINED

3019

3119

STE.).

(Calvinial: Glenridge farm near Nieuwoudtville{-AC), 23/0B/1%6é,

G.d.Pamphlett 111 (NBG,PRE.); South of Nieuwoudtville(-

AC),23/08/19646, GB.d.Pamphlett 1I3(NBG); Oorlogs Kloof(-AC),

28/09/1941, W.F.Barker 1898 (BOL, MBG); Glen Lyon, Nieuwoudtville. (-

AC),09/08/1984, F.L.Ferry 3131 (NBG); Nieuwoudtville Wild Flower

tarm, hills N.E. of Nieuwoudtville(-AC),11/09/1974, A.Hauve & I.Gliver

Rhynspas{(~AC),20/07/1967, H.F.van de Schijff 7041 (PRE};

Nieuwoudtville(-AC),Sept. 1928, H.Buhr s.n. (BOL 033217); Grasherg

Nieuwoudtville(-AC),18/08B/1937, H.Herre s.n, (BOL 035230); near

(K,PRE,STE); Nieuwoudtville Wild Flower Reserve (-AC), 15/0%9/1983,

P.L.Perry 3013 (NBG); Farm Papkuilsfontein (-AC); 04/09/198%5,

P.L.Perry 3319 (NBG); Akkerdam, low slopes of Hantam mountains(-EC),

22/07/1961, W.F.Rarker 9309 (NBG); Hantamsberg(-EC),24/08/1%979,

g8



3120

3220

D.C.H.Plpwes s.n. (NBG 120390); S miles S.W. of Calvinia(-BD},

mhmlllenaZles SLLA

28/07/1948, D.K.Davis s.n, (PRE, S5AM &45345); Botterkloof(-CD),

17/98/1897,R.Schlechter 10887 (BH,ROL,G,K,P,FRE}): Ripjoeni

mountains (-DA) ,Aug. 1921, R,Harlaoth 10294 (FRE); 264 miles W.by §S.of

2477 {PRE, STE).
{Williston):24,% miles N.W. of Middelpos{(-CC),16/0%9/1935, O,A.Leistner

306 (K, NBHG, PRE); 21,1km Farm Blcemfontein towards Calvipia(-

CCy, B.L.Perry 3326 (NBGY; Farm Hloemfontein/De Hoop, Middelpos -~

Calvinia(~CC},28/09/1984, K.E,Steiner 825 (NBG}; 6,2 km Farm

(BOL 018384); 0,6 km South of Op die Berg turnoff on Gydo Fass to
Citrusdal road (-CA), 26/09/1986, E.L.Perry 3521 (NBG); Kaelfontein,

Bo-Bokfontein, Ceres(~-CL),07/10/1949, W.J.Hanekom 1303 (K,PRE,STE);

turn off to Zuurvlakte, 13,3 miles beyond excelsior(-CD},17/09/1964,

H.C.Taylor 98%94 (PRE, STE):; Zoo ridge on the Zuurvlakte{-

LA L eSS SaLs

(NBG); Ganagas Pass(-AA),20/09/1948, F.Stayner s.n.(NBG 87373);

Between Kruis Rivier Plaats and Sutherland(-AH),11/09/1%926, M.R,Levyns

o e i T e
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3319

o - S - s g o ot o o T o

T oo S G - 2 o o e e N LT LA XL

(Worcester):Farm Het Kruis, Ceres{-AR) ,0ct.i921, R, Marloth 10622

(PRE); Theransberg Pass, Ceres sids(-AD),26/09/19684,P.L,Perry 3207

{NBG); Titus River Valley east of Eselfontein(-AD),10/10/1%74,

o L s N e o - A ELAER ke
PR AR T £ P

71873); Hex River Pass (-BC}y, 16/09/1%974, A.Mauve % I.0liver 1461 (PRE,

PRS- - - A-Gn = R4
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3320

3418

3419

319(NBG); Ni just NE of Worcester West housing(-LB),21/0B/1985,

1305746); Worcester commonage(-CB},12/08/1968, F.Stayner s.n. (NEG

87517); 14,2 km from top Rooihoogte Pass towards N1{-DB),25/09/1984,

LI N SN~ R~ R L B T A1

LR P T e ——m . S S —a

(NBG)Y; Flats between Strand and Gordon's Bay(-BBE),26/08/1977,

E.Esterhuysen 34611 (BOL); S.W. of Somerset West (-BE),09/09/1974,

C.Boucher &% A,A.Mauve 4961 (FRE).

(Caledon):Pot River, Langehoogde(~AA},Aug. 1830, Ecklo

=2

4 Zeyher 13

(18]

(G,k,PRE,5AM); Intersection of Caledon-Cape Town-Worcester roads(-

AB),06/09/1976, 1.B.Walters 1491 (NBG); Dumghye Park(-AF),Sept.,

F.B.Jordaan 202a (STE); Caledon, hillside above road{(-AB), 16/10/1984,

P.L.Perry 3224 (NBGB)3 1| km south of Caledon towards Shaws Pass(-AHE),

P.L.Perry 3225 (NBB); Shaw’'s Pass near Caledon(-RB), 01/09/1962,

g1
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s.n. (5TE, STEU 19422); ZIwartberg, mountain ridges on S.E. side(-

BA),Sept. 1830, Zeyher 4211 (G,K,P,PRE,SAM.); & miles W. of Rietpoel

3420 (Bredasdorp):Bontehok Fafk, Swellendam(-AB) ,23/08/194%, P.J.Grobler

o o s o o

s.n. (STE, STEU 10190).

..................... by
Perry var. nov. a varietate nutante foliis latoribus, seminibus atris
magnioribus et habitatione montana in locis udis turfosis differt.

TYPUS,~-- Cape Pravincé: Zuurvliakte, Du Toit'skloof, November 1983, Ferry
2073 (NBG, holotypus; K, MO, PRE, isotypi).

Flowering time: October - December.

Distribution and habitat: This variety usually forms dense stands in

flat seepage areas in mountainous regions from the Cedarberg to Table

fountain at an altitude of 500-1000 m, It grows in black peaty soil

" - = e i o - - - - L = - - e T

generally wider leaves. When growing in good canditions the inflorescence of
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those of var. turfosicola being larger (up to 7 mm long) and black not grey

Attempts to cultivate this variety have so far met with little

success. When given growing conditions similar to other species of

beyond the first season. Complete plante taken from the veld also failed
to settle in pots. Although one collection survived intg a third season it

did not produce flowers and the vegetative growth gradually diminished in

such as is provided by the wet peaty soil in which i1t is found.

SPECIMENS EXAMINED

3219 (Wuppertal):Flats near Houtons Klip vlei(-AC),0i-10-1972, R.H.Andrag

169 (8TE); Viei E of top of Uitkyk Pass(-AC), P,L.Ferry 3230

(NBG); Vliei 2 miles from top of Uitkyk FPass in Cedarberg (-AC),

09-09-1938, H.C. Gillet 4111 (K); Eikerboom, top of Uitkyk Fassi(-

AC) ,26-09-1934, F.M.Leighton s.n. (BOL 032682); Uitkyk Fassi-

AC),Sept. 1942, T,F.Stokoe s.n. (SAM 53733): Kromme River (-CB),Auq.

1949,7.F,Stokoe s.n. {(PRE, SAM 64566); Twenty-Four River Mountains
above Porterville(-LC),23-10-1949, E. Esterhuysen 16202 (BOL); Koue-

3318 (Cape Town):Table mountain(-CD},05-11-1942, R.H.Compton 14050 (NBG);

94



3319

3418

e S o e e e ——— -

(PRE); Summit of Table mountain(~CD),Nov. 1883, MacOwan 1538

- e - o o -

(BOL,G,K,PRE,SAM,5T.); Summit of Table Mountain(-CD),Dct. 1891,

(NBG); Table Mountain(-CD),0ct. 1879, H,Bolus 4588 (BM, EOL, ¥, NBG);

Bk e i v -

- o oy B e e i ESE- .- J A L -
— o

- - " ——

(~AA), Nov. 1879, H.Bolus 5249 (BOL); Cold Bokkeveld, 5 km north of

Drakensteinbergen (-CC),0ct.,Drege B7&43 (B,BM,G,K,P.}.
{Montagu) Eleven ao’'tlock mountain, Swellendam(-CD),21-11-1952,

T.M.Hurts 491 (NBG).

(Simonstown): Vlakte next to Grootkop, Tabie Hountairn (-RE),



A S b o T o e v wo e iy .

2. Bulbinella latifolia Kupth in Enum 4 572 {1B43). Type:- Cape

o - -

Pravince: Little Namaqualand, between Uitkomst. & Geelbeks Kraal, Drége

Plants tall, up to 1 metre high. Roots fascicled, numerous, all

thickened the whole length up to 130 mm long, & mm diameter, orange with

e e o e T T el T e i S L e e e e

leaves; lamina spreading to arched, ensifora to subulate, varying sizes,
largest up to 330 mm leng, 43 mm wide, bright green, fleshy, shallowly

tanaliculate, margin smooth. Peduncle up to 700 mm long, 12 mm diameter at

the base, erect, terete, green to reddish. Raceme dense, conical in bud

and flower up to 230 mm long, 40 mm wide becoming cylindrical in flower and

T s o e

O e S o - 995

orange. Filaments filiform, apiculate, 2,5--3 mm long, yellow. OQOvary

o S o o o o e = o

ovaid, 1,3 ma long and | mm wide, yeiluw. Style cylindrical, 2,75 am lang.

Capsule ovoid 7 mm long, 3 mm diameter; light chestnut brown. Sgeds

silvery to 5hiny black, membranous, wings not obvious, up to 4,5 mm long,

24



3,73 mm wide.

Flowering time: August to October.

Distribution and habitat: This spesies is found in seascnally damp
areas such as annual streams or near dams on granitic soils in the
Kamieskroon area and Table Mountain Group soils of the Cedarberg, at

altitudes of S500--1,000 m. It is often seen in large stands. It also

occurs on flats of red doleritic soils in the Nieuwoudtville area.

frequently difficult to separate from that species especially with pressed

material. It is separated from it largely on the grounds of size,

flower at the same time without showing any signs of hybridisation is

regarded as further grounds for separating the species. Living plants of
these two taxa growing side by side show marked differences in habit and
young cultivated plants of the two show consistent differences in length

and width of roots.

based on Drége, herb. Cap. no. 2647a which was collected in August in
Little Namagqualand between Uitkomst & Geelbeks Kraal (Drege, 1843),
Specimens of this collection seen in material from Kew, Geneva and Paris
show clearly a broad-leaved taxon of Bulbinella. These specimens shaw

leaves and inflorescence only with leaves up to 400 mm long and Z8 mm broad

97



and inflorescence mostly in bud 100 mm long, 18 mm wide with 100--200
flowers. Fedicels and bracts are shorter than typical in this taxon,

¥

Although these specimens and Kunth's description could possibly apply to

whereas B. elata has cream colocured flaowers.

C - T -

flower colour and the very distinctive habitat preference.

Key to the varieties
Flowers vivid yellow; sandy soils derived from granite or sandstone of
Flowers reddish orange; restricted to sticky red deleritic clay soil

on flats in the Nieuwoudtville GrBa e.cueeevnescrsanesceneness doleritica

P AT T

(2a) Bulbinella latifalia Kunth var. latifolia.

-

B. robusta Kunth var., latifolia (Kunth) Baker, Fl.Cap. é6: 338 (1894),.

- —— - - - —

This variety often forms large stands in seasonally damp areas where in dry

seasons flowering may be limited. Flowers are a vivid to orangy yellow.

Floweriny time: August to Octeober.

28



SPECIMENS EXAMINED

2917

3017

Joig

3118

3219

{Springbok):Spektake]l Fass(-DA),04-09-1751, ¥.F,.Barker 7428 (MBG);

D‘Okiep(-DB}),Sept. 1725, R.Marloth 12734 (FRE}:; 20 miles 5. ot

Springbak (-DD},18-07-1948, R.H.Compton 20578 (NBG).

EanL LWl LRL W .TLn Ll —LEAERELS
LIS EL VI A S R -

(NBGJ.

(Kamiesberg) :opposite Gamoep turnof€ approx.12 km kamieskroon{-

01-10-1947, R.J.Rodin 1459 (BOL,K,PRE); §. of Leliefontein(-aC),

(Van Rhynsdorp): Gifberg near Ronderué Hoogte (-DD}, 13-0GB-19688,

J.P.Rourke 1048 (NEG).

(Wuppertal):flgeria Forest Station, Cedarberg, Gatdeurkop(-AC},

- - - o —
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solis rubris doleriticis argillaceis discedit.
TYPUS:- Cape Province: Glen Lyon Farm, Nieuwoudtville, August 198&, Ferry

3472 (NBG, holotypusy K, MO, PRE, isotypi).

This variety can be seen in large stands in the vicinity aof
Nieuwoudtville where 1t is restricted toc the flat areas near the dolerite
koppies where the hard red doleritic clay begins to merge into the greyish
dwyka tfllite tlay. According to the farmer in this area (pers. comm.)
careful grazing management in these areas has greatly increased the size of
the stands. Flowers are a dark reddish~arénge with yellow stamens, ovary

and style,
Flowering time: August to September.

SPECIMENS EXAMINED

3119 (Calvinia):Hill on Loeriesfontein road 4 miles N.W.MNieuwoudtville (-

AC),Sept. 1930, L.Bolus i7&00 (BOL):; Glen Lyon farm, N.E. of

sLEas R L LA =T io anm
—_eE N R .

MO, NBG, PRE); Qorlogskloof, Onder-Bokkeveld (-AC), 21/08/18%97,

R.Schlechter 10970 (BM, BOL, K, P, FREJ.
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3. Bulbinella elata P.L. Perry sp. nov. B. nutente (Thunb.) Durand &

nervatis racemo anguste cylindrico capsula globosa valde differens.
TYPUS.-- Cape Province: Near top of hill into Biedpouw Valley from

Fakhuis, August 1984, Perry 3132 (NBG, holotypus).

te 180 mm long and 2,3--3 mm diameter, slightly more thickened near the
stem, orange coloured, some old shrivelled remains and separate thin

absorptive roots. Stem disc solid, 10 mm diameter, orange. Eibrous

— e = E - . s o e e

sheathing neck up to 80 mm long, usually nedrer 40 mm; fibres thin, loose,

straijht becoming somewhat reticulate towards the inside. Leaves b6--8,
erect to Sﬁreading, bases expanded‘to~fnrm a sheath, up to B0 mm long;
lamina ensiform up to 450 am long, 65 mm wide, gradually tapering, inner
leaves shorter and narrower, not canaliculate, thinly coriaceous with

parallel veins prominent and close together, bright yellowish green,

terete. Raceme cylindrical up to 400 mm long in flower and fruit, 30 am

faintly brown keeled. Pedigels up to 15 mm long, usually less, whitish in

flower, reddish in fruit. Perianth stellate, 10 mm diameter, cream

coloured, faintly scented. Tepals sub-equal, outer somewhat recurved,

inner patent, oblong 4,5 mm long, 2 mm wide. Filaments filiform apiculate,

x

inner 4 mm long, outer 3 mm long. QOvary globose, 1,25 mm long and wide,

Apale green to yellow. GStyle cylindrical, t,75-~2 am laong, off white.
Lapsule sub-globose up to 4,5 mm long, 4 mm wide, chestnut brown. Seed up

to 4,5 mm long, 3 mm wide; greyish-black, wings nat obvious.
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Flgwering time: July to August.

Distribution and habitat: Collections af this species are restricted

e e e o e G e o e o

to the Clanwilliam area where it has heen found on shady south facing
slopes on clayey soil amongst karroid vegetation and the Vredenburg area
where it occurs in granitic sandy soil at the base of the large Witteklip

granite boulders.

Diagnostic features: Although closely related to B, latifolia and B.

e SR d e B e e e o

specimens of the former there are sutficiently good characters in living
plants to make a distinct species. Among these are the flat coriaceous
non-canaliculate blade, which is thinner and more delicate when pressed
than those of B, latifolia. The long narrow inflorescence and the small

globose capsule are clearly different from the more canical inflorescence

and larger ovoid capsules of B, nutans and B, latifolia. B, elata flowers

e . - o~ e e v - R X

earlier in the season than all forms of B. latifolia and B. nutans.

SPECIMENS EXAMINED

3217 (Vredenburg):Witteklip, near Vredenburg(-DD),Sept. 1944, G.Jd.lewis

456 (5AM); Witteklip, south side of Vredenburg{(-DD), P.L.Perry
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598 (BOL).
3218 (Clanwilliam):4 miles south of Clanwilliam on old road(-BR),

15~-07~19653, Kellermap & €5TE); 19 Km S Clanwilliam on old road(~-



BD), P.L.Perry 3311 (NEG); Olifantrivier{-DB),02-07-1894,

3219 (Wuppertal):Hill to Biedouw Valley, 47 Km from Clanwilliam{(-AR),
19-08-1983, P.L.Perry 301% (NBG); near top of hill into Biedouw
Valley(-AA),09-08-1984, P.L.Perry 3132 (NBG); Fakhuis(-AA),

3318 (Cape Town):Summit of Contreberg, Malmesbury(-AD),22-09-1933,

N.S.Pillans 6905 (BOL).

4, Bulbinella punctulata 4. Zahlbr. in Ann.Hofmus. 19:1; 16-17

—_—= - em=as

{1900). Type:~- Pikeniersbergen; Twentyfour River Mountains, Penther 422,
517 (M, holotype lost in war action in second world war). Cape Province;
Top of Dasklip Pass, September 19853 Perry 3350 (NBG, neotype here

designated; ¥, MO, PRE, W, iso-neatypes’.

Flants tall and slender, 9,3--1 m in height, solitary. Roots densely
fascicled up to 120 mm long with swollen regions proximal to the stem disc,
up to 2B mm long, 8 mm diameter, also some roots with swollen ends about 28
nm long, 4 mm diameter. Fibrous_sheathing_neck forming a thick layer at
the bhase up to 20 mm wide and 4C mm long becaming progressively fewer
layered above, outer fibres greyish, very fine, distinctly reticulate,
inner cataphylls up to 150 mm long, lacy, light goldeny tawn coloured;
basally internally violet-purple dyed. Leaves 2, rarely 3 or 4 on older

plants, base not expanded to form & sheath, sub equal or inner considerably

smaller, up to 600 mm long, & mm wide, subulate with apex very gradually
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narrowing to a point, dark green, canaliculate, fleshy to coriaceous,

glabrous, margin not denticulate. Peduncle up to 7G0 mm long, 3 am

-

triangular, cuspidate, 3 mm long, base partly surrpunding pedicel,

colourless, membranous with light brown keel. Fedicels 4--8 mm long,

- -

LAY -

recurved and slightly longer and narrower 5 mm leng, 2 mm wide, inner
narrowly lanceolate 4 mm long, 2,5 mm wide. Filaments filiform apiculate 3
mm lqng, yellow, anthers sub-globose. 0Ovary ovoid, shiny yellow, 1,5 mm
diameter. Style cylindrical, 2 mm long. Capsule & mms long, 4 mm wide,

light fawn, sections somewhat cymbifaorm, 3-veined. Seed 4,5--3,5 am lang,

3,5 mm wide, shiny black with dark brown wing about 0,5 mm wide all round.

Flowering time: August to October.

Distribution and habitat: This species is confined to the Cedarberg
mountain range where it grows in Table Mountain Group derived sandy soils

in rocky areas amongst mountain fynbos or in large stands in damp flats of

Restio veld.

Diagnostic~features: This is a very distinctive species due to the
small number of leaves, normally only two, which are comparatively long and
narrow. The loose net-like part of the sheath with the inner cataphyll
extending for some distance up the leaves also clearly separates E.
punctulata from other species, It may also be easily recogrised by the

long narrow inflorescence of yellow fiowers.
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Nogenclature_Note: Although Penther's ariginal type specihen tor this
species is no longer in existence Dr, IZahlbruckner's detailed description
together with flowering time and locality, leave little doubt as te the
identity of this species. The finely reticulate cheath and the small
number of leaves are distinctive in the genus and are easily recognized on
herbarium sheets. The epithet punctulata apparently refers to the minute
whitish pelucid dots menfioned in Dr. Iahlbruckner's description. This is

. however a characteristic which is seen in the majority of species. 0On =z

number of herbarium specimens this species has been identified as B,

leaves.
The neotype for this name has been collected from as near as possible
to the lacality of Penther’s original collection in the southern Cedarberg

range above Porterville known as Twentyfour River Mountains.

SPECIMENS EXAMINED

3118 (Van Rhynsdorp):Matsikammaberg, N of farm Die Vlei, (-DB}), 11/11/1983

3316 (NBG); Biftherq(-DC),12-09-1911, E.F.Fhillips 7550 (NBG,PRE}.

3218 (Clanwilliam}:l mile down Die Berg rd. from Lamberts Bay turnoffi-
AB),18-08-19646, J Pamphlett 102 (NBB); B miles from turn off te Die

. A o o o - < o=



19

W.F.Barker 9906 (NBB); Piekeniers Pass(~DRB},22-08-1966, J Famphlett

103 (NBG, FRE.); Piekeniers Fass, Citrusdal side(-DB),10~-0B~-1984,

P.L.Perry 3140 (NEB); Piketberg Mountain Flateau. (-DC),12-09-1954, E

T g i -

630 (BOL, PRE).

(Wuppertal):Fakhuis Fass, 2 miles from river picnic spot (-AR),
27-09-1970, W.F,Barker 10721 (MBG, FRE); Pakhuis (halfway)(~AA),’
23-0B-1966, 6 J Famphlett 115 (NBB); Path between Heuningvlei and

ot vam wn o s e S o B o o e e e DR SR

Pakhuis Pass. 10.4 mls from Clanwilliam.(-AR),24-08~1967, W F
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Fakhuis Pass (-AR),Sept 1942, T P Stokoe s.n. (8AM 55732); Cedarberg.

In Eluuf above Algeria forest station (-AC),Sept 1925, P E Barnes
PRE); Cedarberg, Nieuwoudt Pass (-AC),10 Oct 1923, M A Pococks B12

(5TE); Niewehoud Pass(-AC),02-08-1937, E. Esterhuysen s.n. (NBG

69871); Cedarberg, Duiwelskloof (-CA),Sept 1950, I P Stokpe s.n. (S5AN

64561, PRE 38701); Elandskloof, Clanwilliam Disttrict (-CAR), 20-08-1955,
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T F Stokoe s

n. (PRE, SAM &B245); Top of Dasklip Fass (-CC),

09-09-1965, W.F.Barker 10301 (NBG,FRE); Porterville Mountains.

Berghaotf, near Ratelrivier.(-CC),27-0%9-1972, M FE Thompson 1461 (PRE,

STE.); Cardouw Pass(-CC),16-09~1953, A. HMiddlemost 1837 (NBB); Top of
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350 (K, MD, NBG, PRE, W).

ab ea removenda.
TYPUS.~~ Cape Province: Diepkloof, north side of Fotberg, September 1385

Perry 3343 (NBG, holotypus, MO, isotypus.)

Plants medium sized, solitary. Roots many, fascicled with slight

up to 150 mm long, compactly reticulate, light brown, basal 30 mm purple
stained; outer older layers about 30 mm long, 12 mm wide, reticulate, dark
mm wide, semi-terete, base slightly winged to clasp peduncle but not
sheathing, bright yellow immediately above the stem disc; blade shallowly

canaliculate towards the base, blueish green; somewhat coriaceous, stiffly

cymbiform extending to inward curving attenuate apex, 1,73--2 mm long
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membranous, hyaline with reddish brown keel, margin irregularly dentate.

- S e R o

o B

equal, 4 mm long, 1,5 mm wide. Filaments erecto-patent, filiform

apiculate; yellow. Ovary vellow.

-

H ]

tyle yellow. Capsule and seeds not

known.

Flowering time: September

Distribution and habitat: Apparently a very rare species so far found

only on the north side of the Potberg range. The few plants seen were at

o .z o e o

Diagnostic features: Although so little material of this species has
been zeen the single long leaf and neatly reticulate sheath make it a
distinctive taxon, but closely related to B, punctulata

This species was recognised as distinctive from the specimen of Acocks
22834 at PRE. According to Acocks® label it was found growing occasionally
in fynhds on the north side of the Potberg at 400 feet. A search in 198
in one passible area on the north side of the Fotberg was unsuccessful,

however a few scattered plahts were found growing in a hilly area 0,5-~1 kam

from the base of the mountain range.



SPECIMENS EXAMINED
3420 (Bredasdorp): W side of Potberg (-BC), 27-09-1962, J.F.H.Acocks

22834 (K, PRE); Dieﬁklonf, N side ot Potberg (-BL), 15-09-198%5

- -

P.L.Perry 3343 (NBEG).

UNR-TS—5. 1 R

6. Bulbinella eburniflora P,L, PFerry sp. nov. a omnibus ceteris
speciebus floribus eburneis et paucis foliis canaliculatis statura
variabili et marginibus hispidulis differens.

TYPUS.~-- Cape Province: Farm Biekos near Nieuwoudtville, September 1289

Perry 3325 (NBG, holotypus; K, MO, PRE, isotvpi).

Flants up to 0,75 m above ground. HRoots numerous fascicled white,
mainly with distal swollen regions 20-30 am long, 3--4 mm diameter, an

narrow bases 20-30 am laong, a few near the stem about 50 mmblang, sugllen

for the whole length, gradually tapering. Fibrous sheathing neck up to 70

mm long, 20 mm wide; fibres very fine, somewhat reticulate, light fawn;
base of sheaths purple stained on the adaxial side; inner membranaus
cataphyll becoming lécy above and extending up leaves about 30 mm beyond
inner partially sheathing; lamina linear, canaliculate, sizes varying, with
largest up to 880 mm long and up to B mm wide, very gradually tapering to a

point, dark green, coriaceous, parallel veins promiment, margins

long, up to 35 mm wide, 50--200 {flowers; in +fruit up to 1350 mm long, 1B am

wide. Bracts 4 mm long, broad-based, attenuate, acuminate, membranous,

11t



white with light green or brown keel. Fedicels B--1C¢ mm long, whitish in

flawer, becoming darker as fruit forms. Perianth stellate, 9-10 mm

diameter, first green in bud becaming pale yellowish, then ivory whits when

openy sometimes with a strong musty odour. Tapals sub-equal, spreading.

Filaments filiform apiculate, 3,5 mm long, whitish. Qvary ovoid, 1 - 1,5

mm long, green. Capsule vaives up to 5 mm long, 2,75 mm wide, light fawn.

Flowering time: August to September,

Distribution and habitat: Apparently confined to the Nieuwoudtviile

district where it has been found in a number of localities an flates of soft
fine silty loam soils mainly in Renasterveld, but less often on a more

sandy soil amongst Restionaceae.

Diagnostic features: This species is separated from similar species

by its unequal sized hispido-ciliate, canaliculate leaves. In B,

eleg

1
=
W

intricately reticulate. Flowers in B, _eburniflora are an ivery white

colour and freguently have a strong musty odour which makes them
distinctive from the other two species. Blue scarab beetles of the genus
Qgiéggyg, striped black and yellow beetles of the family Chrysameiidae and
a syphid fly were collected from the flowers and possibly aided

pollination. The striped beetles were also observed tu be eating the
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flowers.

SPECIMENS EXAMINED

3119 (Calvinia):Glen Lyon, Nieuwoudtville(-AC),04-0%-1985, P.L.Perry 3318

between Nieuwoudtville & Oorlogs Kloof (-AC),12-09-1%974, A Hauve & I

1]

Oliver 59 (K,PRE,S5TE); 3 miles from Nieuwoudtville on road to Van

N. of Nieuwoudtville{(-AC),08-08B-1961, W E Barker 2353 (NEBG); 3 Miles

W. of Nieuwoudtville (-AC),23-08-1950, § J Lewis s.

n. (SAM 64560);

(K, MO, NBG, PRE); 5,6 km along Grashberg turn-off, towards Farm

Biekos (-AC), 21/0B/1986, P.L.Perry 3463 (NBG); 2 km north of

Grasberg towards Perdekraal (-RC), 21/08/1986, P.L.Perry 345469 (MBG).

7. Bulbinella cauda-felis (L.f.) Durand & Schinz in Consp. F1.

Afr. 3: 334 (1894).

Anthericum cauda felis L.f. Suppl. 202 (1781}; Willd., Spec. 2: 144

(1799); Baker, Trim. Journ. Bot. 10: 137 (i872}); Baker, Journ. Linn. Soc.

19: 293 (1876). Type:- Cap. Bon. Spei. Thunberg (LINN!, lectotype here

designated).

Bulbine cauda felis Roemer % Schultes, Syst. 7:1 430 (1829},

Anthericum caudatum Thunb., Podr. Pl. Cap. 63 (1794); edit. Schultes,
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F1. Capens. 321 (1823), Type:- Cap. Bon. Spei, Thunberg (UPS, lectotype

e 0 S i e o oon o T i o S o B o S e

Cap. & 357 (1896).

Plants medium sized, varying from 0,4 m to 0,8 m high. Roots
numerous, faécicléd, up to 140 mm long, swollen up to & mm diameter the

whole length or with a basal wiry part terminating in a thickened regiaon

approximately 30 mm long, 4 mm diameter, skin light fawn, flesh whitish.

straight, loose, bristle-like. Leaves erect 5-~11, with dilated hases up

to 60 mm long, membranous, cream coloured, sometimes reddish above, outer
completely sheathing, inner partly sheathing; laminae narrowly subulate,
very gradually tapering to a point, sizes varying, largest towards the
outside up to 730 mm long, % mm at widest, innermost much sherter, barely Z
mm wide, sometimes all leaves approximately 2 mm wide but lengths varying;
canaliculate, dark to glaucous green, glabrous or rarely sparsely covered

with long hairs, margin entire, or finely irregularly denticulate.

narrowly conical in flower and bud up to 200 mm long, 30 mm wide; in fruit

28¢ mm long, 16 mm wide, approximately 50--130 flowers. Bracts very

conspicuous in bud, triangular with broad base surrounding pedicel,

acuminéte, 4--4 mm long, margin irregularly serrate. Fedicels 7--10 mm

leang, reddish pink, wiry. FPerianth stetlate, up to 13 mm diameter, pink in

- -

s

long, 2,73 mm wide. Filaments filiform apiculate, & am long, white. Ovary

o A" oo
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flowers,

BPECIMENS EXAMINED

3119 (Calvinia):Glen Lyon, Nieuwoudtville(-AC),04-09-1985, PF.L.Perry 3318
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N. of Mieuwoudtville(-ALC),08-0B-1961, W F Barker
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-
]
-

3 (NBG); 3 Hiles

wn

W. of Nieuwoudtville (-AC),23-08-1930, 6 J Lewis

hn

n. (SaM 64560);

(£, MO, WBGB, PRE); 5,4 km along Grasberg turn-off, towards Farm

Biekos (~AC), 21/08/1984, F.L.Perry 34463 (NBEG); 2 km north aof

7. Bulbinella cauda-felis (i.f.) Durand ¥ Schinz in Consp. Fl.

o - o =

Rfr. 33 334 (1894).

Anthericum cauda felis L.4. Suppl. 202 (1781); Willd., Spec. 2: 148

{179%); Baker, Trim. Journ. Bot. 10: 137 (1872); Baker, dourn. Linn. Soc.

15: 295 (1876}, Type:~- Cap. Bon. Spei. Thhnherg (LINN', lectotype here

designated).

Bulbine cauda felis Roemer & Schultes, Syst. 7:1 450 (1829},

ST LD LLLEE e e

Anthericum caudatum Thunb., Padr. Pl. Cap. 63 (1794); edit. Schultes,
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ovoid to globose, | mm long, | mm wide, green sometimes reddish tinged.

Style 3 mm long, white. Capsule

fawn somewhat soft, not brittle when dry. &Seed 5 mm long, 2--3 mm wide,
black, wing extension not obvious, ripe seeds remaining in capsule for some

time before dispersal.

Digstribution and habitat: This is a widespread speciec covering a
large part pf the distfihutiun tange for the genus and penetrating into the
drier habitats an the naorthern and eastern margins. In the
Saldanha/Vredendal area plants are found in sandy soilsz derived from
granite or the coastal calcarecus sands rich in humus. The surrounding
mixed shrubby vegetation is of the coastal fynbos type. Hore frequently

the species is found on shady hill slopes or flats on clayey scils amangst

renosterveld or Karoo type vegetation.

complex in which it is difficult to find clear cut distinguishing
characters, yet it ic not easy to find reliable characters for separation
iﬁtu mare than one distinctive taxen. The narrow inflorescence aof white
flowers ﬁith a pink tinge is one of the main charactérs on which it may be
recagnised in flawer. The leaves always have a dilated sheath and somewhat
glaucous appearance but in some cases they are 50 narrow that they could ke

confused with B, triguetra. In fact with a number of herbarium

E-R - gt E=- - Prealis R

14



Sheath fibres also vary trom straight and coarsely bristle-like to finer
and samewhat reticulate. This may be a result of habhitat conditicons as the
coarse, straight fibres are found in specimens from eastern areas of lesser
rainfall and clay scils. Hany of these populatiaens flower in November and
December which is later in the season than is normal. The somewhat thin
walled, pale faun capsule and the large, dull black seeds are regarded as

an impbrtant diagnostic character for the species.

felis’'. There is no information regarding the collector of the specimen

-~

which consists of an inflorescence surrounded by & leaves and one separate

leaf but roots and fibrous sheath have been removed. There 15 a specimen
of a similar plant in Thunberg’'s herbarium in Uppsala but this specimen,

no. B357, has been annotated Anthericum caudatum and was published as such

in Prodromus and Flora Capensis ed.Schultes. This has no doubt led to the

this species. Thunberg’s no. 8358 is annctated Anthericum cauda felis

with the "felis” crossed cut and "tum® written in place of it and
underneath *nov.spec.," written apparently in different writing fram the

original. 1In any case this specimen is not the same as that of Linnaeus’

group. The brief descriptions ot A, cauda felis Linn. f. and A, caudatunm

Thunb. are almost identical.

used the epithet caudata quating A. cauda felis of Linn. and Willd. and A,

caudatum of Roem. % Schultes. Baker in the Journal of the Linnaean Saciety
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caudata in the Flora Capensis (1B96). The specific epithet cauda felis

consists of two words in the original description but accoarding to Article

23.1.

ot the Code these must be united ar hyphened. Durand and Schin:z

inserted the hyphen.

SPECIMENS EXAMINED

2917

3118

3119

3217

3218

(Springbok): 4,5 km West of Steinkopf towards Port Mollotk (-BAl,
{Van Rhynsdorpl):Vleikraal, East of Klawer (-DA),S5ept. 19781,

1.8.4alters 182 (STEi: Aties Farm, Vredendal (-BA}, 9-10-1973, R.D.A.

FRE}.
iWilliston):Middelpas towards farm Bloemfontein (-CC),
F.Goldblatt s.n. (NBG 128B24); 17 km west of Middelpos towards farnm

Blaemfontein, (-CC), P.L.Perry 3371 (MBG}.

(Vredenburgl):Witteklip, south af Vredenburg(-DD},19-09-1984,

F.L,Perry 3194 (NBEG); W. of Saldanha housing development, rocky

AR LN S R
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3219

R. Glover 8427 (BM, NEG); De Hoek, Fiquetbergi(-DC},ZB-09-1943,

PO A— R Ui Y

012860); Between Piquetberg and Berg River Bridge(-DD),26-0%-1730,

D.Weintroub s.n. {BOL 032636).

AR R A T

(Wuppertal):Foot of hill into Biedouw Valley(-Ad),19-0B-1983,

(FRE); +flats an top of hill down tn Biedauw Valiey(-aA),29-0B-1984,

P.L.Perry 3174 (NBB); Near bottom of pasc into Riedouw Valley(-

79 (K,PRE,STE); 4 km beyond Biedouw Valley turn-off towards



32290

3317

e Ty E— R e S g

Citrusdal (~CA),01~09-1945, K,H.Compton 17121 (NEG); 5 milec N. of

Citrusdal road, 1 km south of Tandfontein turn~off (-CA) 24-09-19864,

- s - - —_— 5 o e o o . .

P.L.Perry 3093 (NBG); Kroamrivier, shart way down hill (-CB},

—_— ERanewmRbloo- RRALL

{Sutherland): Roadside by Huaggasfontein turn-oft (-AB), 246-11-1985,
P.L.,Perry 3377 (NBG); Farm Voelfontein (-AD), Z6-11-1985, F,L.Perry 3344

{(NBG) .

{Saldanha):5tony Head, on Donkergat road(-BB},09-09-1944,

P NP T
o B oy s o DT

Groenekloof (-CH) ,Sept. 1883, MacDwan 2500 (5AH).
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{Worcester):N. Sneeurgat Feaks(-AA),01-0i-1952, E, Esterhuysen 19802

{B0OL, PRE); Road from Citrusdal to Cold Bokkeveld{-AB)}, 08-09-1943,

F.M.Leighton 1238 (BOL); Hansies Berg, Ceres{(-AK}, 17-12-1944,

Witzenberg{-AR),07-12-1977, B.L.Perry 558 (NBG); Boboskloof, Cold

[T —3-T B - T T A2

Bokkeveld (~AB) ,26-10-1966, J.P.Rourke 681 (NBG,FRE); Gydouw Fass

n & leyher 139

(SAK) ; Tulbagh to Wolseley, turnoff to Boontiiecsrivier (-AC),

06 (NBG); Montpelier, near Tulbagh(-AC),
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22-09-1985, P,L.Ferry 3

32 (NBG); Nitsenberg(—AC),December, Leyher

[192]

Plains near Tulbagh(-AC),0ct. 1920, B.Marloth 3933 {(PRE); Tulbagh(~

AC),Sept. 1931,1. Brink s.n. (B5TE, STEU 11478); Jackals Resti-
River Mountains(-BC),02-10-194%, E.Esterhuysen 13920 (BOL, NBG); Hex
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01-10-1976, W.B.Baver 248 (NBG): Pokkraal roadside, Worcester (~LEj,

o e - vy o om a e e e S

s.n., (STEU 10012); Roadside Bossiesveld, main road to Worcester (-CD},

28-09-~1980, I.B.Walters 2306 (NBG)j; N.W. Lemoenpoort(-CD),Sept.1983,

(NBG 130608); Montagu to Matroosberg, Kooihoogte Pass{-DB!},

28-10~1981, Mayve,Reid % Wikner 201 (STE}; Hatroosberg to Montagu

A R~ BASN I - T MR S R A

road near top of Burger’'s Pass (-DB) &4-11-1983, P.L.Perry 3357 (NEG);

Matroasberg to Montagu road, 1 km NW of farm Soutrivier (-DB)
4-11-85, P.L.Perry 3334 (NBG); 14 Km from top Rooihocgte Fase toward

Matraosberg (-DBY, 25-9-B4 P,L.Perry 3208 (NEG).

3320 (Montagu):2 ke alarg track to Cabidu from N1{-AB),25-09-19384,

P.L.Perry 3200 (NBG); Track to Cabidu just beyond gate(-AR),

s P e Y 2 ek

25-09-1984, P.L.Perry 3201 {(NBG); Turnoff N1 at Konstabel towards

12 (NBG); Witteberg, near

e D 2 =

e e B e e e e

Karoo(-BA) ,27-10-1941, R.H.Compton 12169 (NBG); Whitehill Ridge (-



3322

3323

o o e LR e R LES
(R R R -
— ek EZn RSN RRaw

s.n. (BOL 035131),.

{Ladismith):Waterkloof road in KleinSwartberg mtns NW Ladismit (-AD),

- - AR A R
- —— o - —
o e it e e e o g g oy S D e

04-01-75, M.F.Thompson 2218 (STE); Iwartberg Pass in dit. PFrince

Albert (-BC),Dec. 1904, H,Bolus 11651 (BOL); Laudina{~DE),Nov. 1941,

4514 (BOL); near Ganskraal, 29 km E of Herold towards Avontuur (-
DC),25-11-198B4, R,L.Perry 3233 (MBGJ.

(Willowmore):Poort between Uniondale and Avontuur (-CA),Dec. 1744,
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3419

3420

3421

(Caledon):Bushman’s River, Hobertson Division(-BB},29-09-1935,

R AR -

e a Y e i ks e e b e e e

S i

395 (PRE); Potberg, De Hoop Nature Reserve(-BL),17-10-1978, Burgers

1

[ L]

g1 (PRE); Struys Bay(-CA),Dct. 1940, C,L.Leipoldt 3247 (ROL).
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8. Bulbinella graminifolia P,L. Perry sp. nov., propria certe ad H.

cauda~-felis (Linn.f.) Durand % Schinz accedenti sed inflorescentia anguste

cylindrica; vagina fibrillosa fibris subtiliter reticulatis; et semine angulis
angustissime alatis alis hyalinis distincta.
TYFUS.-- Cape Frovince: MNear Clanwilliam, opposite farm Remhoogte on road

from N7 to Algeria, ARugust 19534, Perry 3139 (NBG, holotypus; K, PRE,

isatypil.

Plants medium sized, up to 0,63 m above ground. Roots fascicled with

swellings proximal and distal; distal up to 35 mm long, 3 mm diameter, on
wiry basal part 30 mm long, proximal approximately 10 mm long, 5 mm wide,
~close together at the base of stem with thinner laterals from the swollen
parf and with thin absorptive roots intertwined; skin light fawn, white

internally. Fibrous sheathing neck up to 70 mm long, 18 mm wide at the

base, fibres soft, fine, somewhat reticulate, light fawn coloured. Sten

-

disc 5 mm across, approx 3 mm high, pale yellowish. Leaves erect, 4--9;

outer broadening at the base to form a complete sheath up to 45 amm long,
innermost non-sheathing, membrannus; lamina subulate very gradually
tapering, canaliculate to carinate, sizes varying, from outermost about 370
mm long, 6 mm wide, to innermost about 290 mm long, 1,3 mm wide; light to

glaucous green; margin with irregqular minute transparent crenulations.

narrowly cylindrical, up to 180 mm long, 15 mm wide, 70--100 flowers.

keeled, or keel lacking. Pedicels 3--6 mm long, wiry, whitish. Perianth

stellate up to 8 mm wide, white, pale salmon pink in bud. Tepals equal to

sub-equal, 3,5 -- 4 mm long, 1,75 mm wide, elliptic, inner somewhat



cymbifdrm, caonnate at extreme base only. Filaments filiform apiculate,

adnate to base of segments, 3 mm long, white. Qvary broadly ovoid to

globose approximately 1! mm long, ! mm wide, dark green to reddich brown.

hyaline extension all round.

Flowering time: July - August,

Distribution and habitat: This species is confined to the Clanwilliam

area where it occurs on stony, clayey ar loamy, damp south facing hill
slopes, in Renosterveld or amongst Karroid bushes such as Eriocephalus

africanus.

=R L T T 1 TR - SnCoSaLmax

from that species by its considerably finer, reticulate, fibrous sheath,

and its smaller mare narrowly cylindrical inflorescence with flowers more
pure white and faintly salmon coloured in bud but tepals not pink nerved.
The fruit and the seeds of B

size of those of B. cauda-felis.

SPECIMENS EXAMINED

3017 {(Hondeklipbaai):Khamieskroon{(-BH),17-08-1932, H Hall 547 (NBEG);
Khamieskroon(-BB),17-08-1932, H Hall 548 (NBEG).

3118 (Van Rhynsdorp):Mountain Pass to Kobee(-DB),08-10-1973, H.Hall 4443
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3119

3218

e - -

3259 (SAM, PRE); 7 km S. of Clanwilliam(-BE),19-07-1984, P.Goldhlatt
7131 (NBG); Beyond Faleisheuwel.(-BC),05-09-1954, M.K.Levyns 10157

7483 (BOL); 20 km 5. of Clanwilliam on Mational road(-BD),19-08-1%83,

P.L.Perry 3025 (NBG); Opposite farm Remhoogte on road from N7 tao

Algeria(-ED),10-08-1984, P,L.Perry 3139 (K, NBG, PRE); Dppocite Farm

- o o e T

Rondegat, 13 miles 5. of Clanwilliam(-BD),04-08-1974, H.Hall 43532

Vo G o~ o SR

(NBG, PRE, STE}); 5-9 miles W of Clanwilliam, Lambert’s Bay rgad(-

BD), July 1948, T7.P.Stokoe s.n., (SAM 44544}); Brey’'s Fass (~-CB},

04-09-1949, M.Steyn 374 (PRE) Piekeniers Pass (-DB) 04-09~1984 P,L.Ferry

{Wuppertal):Biedouw to Wuppertal road(-AA),13-10-1984, Bean,Vlok &

e e e o e

Viviers 1538 (NBG); near Brandewyns Rivier (-AA),Sept. 1947, G.J.Lewis

- - —— - v o o — .

5.Nn. (BUL Vorobol)} Lltrusdal Focksi-tn?,Ve-Uy=1%4a, K.Fr.Dareer o/o/

(NBG) ..

9. Bulbinella barkerae F.L. Ferry sp. nov. ad B. cauda-felis (Linn.f.}

Durand & Schinz sed foliis ciliatis fructibus minoribus griseo~viridis; testa

in alam crustacean semen cingens expansa differt,

TYPUS.-- Cape Province: Farm Klipfontein, N.W. end of Potberg, September

1985, Perry 3344 (NBG, holotypus; PRE, isatypus).
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Flants medium sized up to 0,56 m high, solitary. Roots numerous,

fascicled, those immediately below stem disc swollen near base, with

contractile rings, growing more or legs vertically downwarde; more lateral

coarse, more or less straight, loose, untidy. Leaves &--13; sub-erect to

-spreading, base dilated to form a complete gheath, cream coloured with
brownish veins; lamina subulate, canaliculate; cizes varying from outer up
to 300 mm long, & mm wide to innermost up to 120 mm long, 1 mm wide;

margin with dense short cilia. Feduncle up to 400 mm long,

mm diameter. Raceme narrowly cylindrical, dense, in flower up to 118 mm

o

membranous white with brownish keel, margin somewhat irreqularly serrate.

faint pink nerve, sometimes pinkish in bud. Filaments filifarm apicuiate,

=

2,5 mm long, white. DOvary ovoid, ! mm long, lecs than 1 mm uide,

yellowish. GStyl

2 mm long, wnite. Lapsule oveoid, 4--5% am long, 3 am
wide, light greenish-grey. Seed grey-black, 3,5--4 am long, 1,785-~3 mm
wide, with amber coinured membranous wing extension up to 1 mm wide all

round.
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Distribution and habitat: Confined to the Caledon, Bredasdorp and
Riversdale districts where it is found on shale flats or slight slopes
mainly in Renosterveld, or on stony sandy ground at the foot of the

Riviersonderend mountain range. Possibly much more common before the

Rennsterveld was cleared for agriculture,

-y R 2 Y - - LRt Ae LD

separated from that species by a number of features ezpecially the
spreading leaves with regularly ciliate margins, the smaller greyish-green
coloured fruits and the seeds with a broadish wing extension, also the

strong smelling flowers. §. barkerae is easily separated from the other

former Curator of Compton Herbarium because of her past interest in the
genus. A specimen of this taxon in the Herbarium was tentatively

identified by her az sp.nav.

SPECIMENS EXAMINED

3321 A{Ladismith):Mountains Garcia’'s Pass(-LC),03-10-18%97, E.E.Balpin

3419 (Caledon):Bot River (-AA),19-09-194%9, A.M.Wilman 799 (BOL); Hillside

e g .

A S KRR PP

131



01-10-1844, A.Prior s.n., (K,PRE 38802); faledon(~-AR),Sept.18B4,

Tenpleman s.n., (SAM 22735); Valley 5. of Shaw’'s mountain(-AD),

LB R 2PN

{(8TEU); S miles N.W.Riviersonderend{~ER),18-09-194%9, M.Heginbotham 93

(NBG); Riviersconderend mountains(-BE},Gct. 1950,7.P.Stokoe s.n. (5AH
64563, PRE).
3420 {(Bredasdorp):RBontebok Park, Swellendam(-ABR),14-10-1981, N e % Hugo

261 (8TE); National Bontebek Park, Swellendam(-AB),Sept. 1962,

-l e S

3421 (Riversdale):Flats and hills near Riversdale(-AB),08-09-1923, J.Huir

2685 (BOL, PRE).

10. Bulbinella triquetra (L.f.) Kunth in Enum. Pl. 42 373 (1843).

Baker in Thiselton-Dyer, Fl. Cap. 62 33& (1B94).

fAnthericum triguetrum L. f., Suppl. 202 (1781); Thunb. Praodr. 62

pAST S AD PN P T I R-N—p- PP

{1794); Willd., Spec. 2: 146 (179%9); ed Schultes F1. Cap. 317 (18B23);

Baker, Journ.lLinn.Scc. 13: 293 (1874)., Type:- Cap. bonae Spei, Sparrman

\

s.n. (Linn')



Phalangium capillare Foir. Encycl. S: 247 (1B04). Type: without

collector or locality. (P! Lamarck Herb.)

Anthericum capillare (Poir.}! Roem. et Schult., f. Syst. 7: 457 (1829).

e e e Ty e e o o o o e e T i e

Bulbinella ? capillaris {(Poir.) Kunth, Enum. Pl. &3 372 (1847

g R LR - T U~y

Bulbinella setifolia Kunth, Enum. Fl. 4: 569 (1843); Durand % Schinz,

Consp. F1. Afr. 5: 333 (1894). Type:- CLap. Bon. Spei, Bergius,

- g

Lichtenstein (? B, lost in war}.

A .

Bulbinella peronata Kunth Enum. P1. #: 570 (1843). Type:-

Cap.b.spei. HRoodezand between Nieuwekloof % Slangheuwel, Orége 735 (G!).

Plants small up to Z30 mm high, solitary or in small clumps. FRoots
fascicled, either entirely thickened more or less evenly, up to 100 mm

long, 2-~3 mm diameter or with wiry basal region and swollen spindle~shaped

end, 20--30 mm long, 4 mm diameter, pale yellow. Stem disc 4 mm high, 4am

wide, pale yellow. Fibrous sheathing neck up to &3 mm high, 20 mm wide,
fibres fine to medium coarse, straight, not reticulate, loosa, untidy,
bristle-like. Leaves 10--40, usually many, erect sub-equal; basal part
expanded to form a sheath; outer completely encircling inner leaves and
scape, expanded part becoming progressively narrower on inner leaves,
whitish, membrancus, veins reddishj lamina filiform, trigonous, up to 180

mm lnng; 1--1,5 mm wide, light green, margin very finely, irregularly

toothed. Peduncle 300 mm long, 2 mm diameter, reddish to green. Raceme

acuminate apex variable in length, membranaus, colourless with brown keel.
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N e - . v - o e i e

yellow, adnate to base of tepals. QOvary globose, about I mm long, yellow.
Style 2,5 mm long, yellow. Capsule globose to ovoid 4 mm long, 3,5~~4 mm

diameter, bright green becoming fawn on drying, GSeeds greyish black, 2--

e e e

3,2 mm long, 1,75 mm diameter with indistinct wing extensions,.

Flowering time: August to December, mainly September and Gctober.

e e i

Distribution and habitat: A common species which appears to tavaur
damp depressions on flats of organic rich sandy secils from the Cedarberg to
the Cape Town area and east to the Caledon area, but also extends to damper
shaded slopes on clayey soils in Karroid vegetation. It hacs been collected

from a little above sea level an the Cape flats to higher mountain plateaus

at up to 1500 metres altitude.
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latter two are clearly separated by the sheathing leaf bases in B,

triguetra whereas in B, divaginata the fibrous sheath is formed from

separate cataphylls.

Nomenclatural notes: 1In the Linnean Herbarium in London amongst the

et e e s a . " W v - ——

o s o i s S S e s R s e e

Linnaeus. This specimen, apparently collected by Sparrman, shows a single
complete plant with small swollen rnots,vfibrnus sheath, several narrouly
terete or triguetrous IeaQes with scattered small teeth along the marginsg
and a small almost corymbose inflorescence. All features leading to a
ctlear identification of this species. This may be regarded as the specimen
his Supplement. Another specimen in the Linnaean herbarium is named A,
annpuum although aggreeing with the specimen of triguetrum. The name was
however not published in the Supplement.

In the herbarium of Thunberg at the Botanical Museum in Uppsala there

are four specimens that have been annotated Anthericum friguetrum. These

- v o e o it il o D o

specimen appears guite different having much shorter and broader leaves and
is difficult to relate to any known species.

drew up his description have not been traced. He mentions specimens of
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Bergius and Lichtenstein from Cap. b.

spei. It seems likely that the Bergius
in question was the German Carl Heinrich Bergius who under the patronage of
Lichtenstein of the Berlin Museum obtained employment in Cape Town and in

his spare time collected material for the Berlin museum. Lichtenstein had

himself in his early twenties spent several years travelling extensively in

e . e

however the flowering time given for 953 is September (Drége, 1B43). The
only specimen traced containing this number is at Geneva and a clue to the
confusion becomes evident as this specimen is clearly a mixed collection of
B. triguetra and B, divaginata. Dré&ge’'s original number has been cut out
and pasted onto another piece of paper, so at some stage a specimen of B;

- e e - - o - -

SPECIMENS EXAMINED

2817 (Viocolsdrif):5W side of mountain, 3 miles NE of Stinkfantein{-CD},

PP LR R - R R

3118 {Van Rhynsdorp):Koudeberg(-DC),28-08B-18%94, R.Schlechter 8730

{BOL,G,K,P, FRE).



3119

3120

3218

3219

(Calvinia): Nieuwoudtville Wild Flower Reserve (-AC), 08-09-1983,

PP S — R e e ot e B e e
EAR AL o L S T - M-y

i ——— . - S o

p-T O AR P N

- e . WA

(Williston):23 Km Middelpos to farm ﬁiuemfontein(—tt),25*10—93,

P.L.Perry 3053 (NBG).

i

LER ) g e A o e Sy e e et

uuuuuuuu
______________
______________
——————————————
_________________
---------------
_____________

=g - IS =S S T
-y e e LD A e e A

P.L.Perry 3248 (NBGB); 2 km E of top j} Uitkyk Pass(-AC),07-11-19084,

P.L.Perry 3281 (NEE)} Heuningvlei Forest Station, Grootkoupoort

o B SR S e e o o

o Sl S e S




3319

AD),04-10-56, G.J.Lewis 3071 (NBG); Darling Flora Reserve(-pD),

o o o T s e ot e

04~10-56, W.F.Barker 8647 (NBG); Darling(-AD),Sept. 1932, H.Lotter

- —-———— g o - " o 2o o - T e o

{(STE, STEU 17093); Darling{(-AD),0ct. 1932, J4. Nieuwoudt s.n.

5.0

Div. {-BB),2B8~-10-1971, H.L.Thomas s.n. (NEG?3795); Riebeck Kasteel (-
(NBG); Camp Ground, Claremont. (-CD),Dct. 1883, H.Bolus 3743 (BOL,

- —— - —

- 1 o e

e E D i T e e RA T T e e s e e e s LB LSS

P.L,Perry 3191 (NBG)j; Sewefontein above Kuils River (-DLC),02-10-73,

E.B.H.Oliver 4733 (PRE); Near Joostenberg between Durbanville &

Paarl{-pD),11-10~49, E,Esterhuysen 164048 {(BOL, NBG, PRE.}; On hill

STEU 11112).

(Worcester):Sneeuwgat, Great Winterhoek, Tulbagh(-AR),Nov. 17164,

T LT P
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Winterhoek(-RA),0ct. 1953, T.P.Stckoe s.n, (SAM 63174); road to

Witsenberg Vlakte, Tulbagh(-AA),17-11-1941, FE.M.Leighton s.n. {(BOL

e X T

035222); Houtenberg Rivier, Cold Hokkeveld(-AB},Dec. 1744, G.d.Leuwis

o~ -

1451 (SAM}; Hansiesberg, lower slopes(-AB),Dec. 1944, G.Jd,Lewis 14352

{S5AM); Gydo Pass, swamp(-AB),18-12-44, R.H.Compton 16747 (NBG};

R X~

EAR AR U - ST

Hduntains(-AD),11—11»1973, E. Estyerhuyvsen 33333 (BOL); Ceresi-

AD) ,02-10~1933, M,R.Levyns 4693 (BOL); Bokkerivier Farms,S5.E.of
camping site, Ceres(-AD),09-11-1963, L,l.HBogysen 7& (NBG}; Waaihoek
mountain(-AD),146~-12-1942, E.Esterhuysen 8281 (BOL); Hilner Ridge
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Council property(-CB),27-08-1980, I.B.Walters 2112 (NEG); Skoonuitsig

farm, Botha, Worcester (-CB),02-09-1980, I.B.Walters 2144 (NMBG); Veld

reserve Worcester (-CE),Auqg. 1943, M.,C.O0livier 269 (FRE, STE):

Sentinel Peak, Hex River mountains(~CB},15-12~1957,E. Esterhuysen

Villiersdorp to Worcester(-CB},146-09-1968, Jd.A,Marsh 890 (PRE, STE}:

Worcester (-CB), W, Naude s.n. (S5TE 31555}); near Worcester (~-CR),Auq.

- - o o=

1926, C.L.leipoldt s.n., (STEU 252195); Wemmershoek Peak(-CC),

- o v o e o e -

31-12-1944, E. Esterhuysen 11283 (BOL)j; Du Toit's Peak (-CQC),

= A -2

Doornrivier (-CD),29-08~1980, I.B.Walters 2212 (WBG); Rabiesherg

slope(-DA), 26-09-1935, G.Jd.lewis s,n, {(BOL G3246%); Wansbek,

Robertson. (-DC), 26-0B-45, Van Breda % Joubprt 2004 {(PRE); Sewe~

D o e o m e w e A e o -

fontein above Kuils River(-DC},02-10-1973, E.G,H.O0liver 4735 (S8TE}.
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3418

3419

o o e T e S e e e e L TLAD
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AB),27-09-52, B.van Niekerk 261 (BOL, PRE); Field outside Caledont-

e T e e
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ii. Bulbinella ciliolata Kupth in Enum. P1. 4: 570 (1843). Type:-

Cape Province: Hetween Pedroskloof % Leliefantein. Qgggg S

0 (6!,

lectotype here designated.)

Anthericum ciliolatum Baker‘in Trim. dJourn. ERot. 10

o o1 s - o o i o e T Ul

137 (1872);
Baker, Journ Linn. Soc. 13: 294 (1B87&),

- > - o e i o o T e e o

Cap. &: 357 (1894).

Plants medium sized, less than 0,6 m high. FRpots numerous, fascicled,

—— T e e T T e e v o o

fibres straight, coarse, loose to compact, bristly above., Leaves 12--40,
erect to sub-erect, equal to sub-equal; base of outer leaves dilated to
tform a membranous, colourless sheath up to 3¢ mm long, inner not sheathing;

lamina filiform, semi~terete, up to 700 mm long, 1,5 mm wide, dark green,

margins irregularly, shortly ciliate. Peduncle up to 350 mm long, Z--3 mm
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Ovary ovoid, 1,25 mm long, 1| mm wide, greenish yellow. Style narrowly

cylindrical, 2,5 mm long, white.

hyaline extensions at each end up to 0,5 mm wide.

Flowering time: July, August, September.

Distribution and habitat: This speciez appears to be restricted to
northern Namaqualand in the vicinity of Springbok and Kamieskroon. It

occurs in Mamagualand Broken Veld on sandy loams of the granite hills,

especially in damper depressions or by streamlets but is never common.

Diagnostic features: Leaves of this species are zimilar to B

_________________ » EBleaans

although tending to be narrower and more numerous, however it is easily

distinguished from that species by the fibrous sheath which is loose and

confused with narrow leaved forms of that species. Although fruits and
seeds should help to distinguish the two species further study of more
living collections would help to clarify the situation.

Nomenclatural notes: Kunth quotes no number {for the Drége specimen he

identification. On Drége’'s label for the specimen in Geneva is written
Bulbine caudata Spr.e. P.B. Spei Drége 183%. Drége Documente gives the

locality between Pedroskloof % Leliefontein. The specimen in Geneva 15 a
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to Bulbinella cauda-felis than to B, ciliolata. The specimen in Geneva has

S e R i s e v oo e v —— - e el Dl e e -

therefore been chosen as the lectotype for B, cilinolata.

-2 e

SPECIMENS EXAMINED

e - -

Pass. (-DC) ,24-07~1957, 4 P H RAcocks 19343 (K, PRE.).
3017 (Hondeklipbaai):Grootvlei Pass. 4,7 km east of farm. (-BB),

15-08~1979, E L ferry 1127 (NBG); Khamieskroon(-BB) ,Z24~0B-1941, R H

-3 - X

BB) ,25-08-1974, Rosch & Le Roux 1445 (FRE); 1 mile § of Kamieskraan(~(

BB) ,5ept. 1945, G.Jd.lLewis 1434 (SAM); Grootvlei, W. of Kamieskroon. (-

BE),28-08-1957, & P W Acocks 19462 (PRE); B Km E. of Khamieskroon (-

BB),19-09-1972, H.Hall 4238 (NBG); Khamieskroon(-BR),24~08-1941, E

3018 (Kamiesberg): 20,3 Km from Kamiesberg towards Leliefontein (-AA),

28-09~-1986, P.L.Ferry 3348 (NBG); De Kom I miles ¥from Leliefontein(-

AR) ,Oct 1940, C.L.Leipoldt 3138 (BOL); Welkom, Khamiesberg near

Baries (-AC), 16-10-1954 E, Esterhuysen 2368%9a (BOL).
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reticulatis statim diagnoscenda.
TYPUS.-~ Cape Province: Matjiesfontein, Onder Bokkeveld, 20 August 1897

Schlechter 10930, (K!, holotypus; BM?, BaL!, P!, FRE! isotypi).

Plants up to 0,6 m tall. FRoots many, fascicled; those directly below
the stem disc swollen proximally; those from the sides basally wiry with
swollen ends up to 50 mm long, 5 mm diameter, and laterals arising from the
swollen region. Fibrous sheathing neck up to 45 mm hiéh, {7 mm diameter of
several layers, fibres tough, reticulate sometimes hecoming loose and
untidy in the upper and outer parts especially in older plants, light to
dark brown. Leayves 3--23, erecf, sub- equal, basal 50-70 mm completely

sheathing, white with green reticulate veins prominent when visible ahove

the fibrous neck; laminae narrowly linear up to 300 mm long, 3 mm wide,

-innermost somewhat narrower and shorter, dark green both surfaces, somewhat

colour as the tepals. Filaments filiform apiculate, 3--3,5 mm long. Qvary

ovoid, 1,5 mm long, ! mm wide, Style cylindrical, about 2,73 am long.
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light brown membranous extension widest at each end.

Flowering time: July to October, mainly August (lemon yellow-flowered

form) and Septembef (white-flowered form!}.

Distribution and habitat: This species is found from the flatter
parts of the Nieuwoudtville/Calvinia plateau to the Sutherland and
Laingsburg districts, at an altitude of 4600-1000 metres. It iphabits a
variety of vegetation and soil types but occurs mainly in the drier areas
of the distribution range for the genus. There are two distinct flower
colour forms - pure white with pink tinge and lemoﬁ yellow. The flower
colour however does nat vary within a population. The leman yelln@ form
appears to be confined to Western mountain Karoo vegetation of the
daleritic and dwyka clays in the Nieuwoudtville/Calvinia area. The white

form occurs in the Sutherland and Laingsburg districts mainly in Mountain

Renosterveld on sandy or shale derived sails.

has developed a more intricate system of cornducting tissues vresulting in &
basal sheath with more prominent reticulate veins and with the remaining
dead fibres solidly compact and intertwined, whereas in B, triguetra the
fibres are shorter, straighter and loaser. The dense reticulate fibrous
sheath is also the main distinction from B, ciliolata which has a loose

straight fibrous sheath.

-t . T -t - e sve o -

Momenclatural notes: Schlechter left specimens at a number of

herbaria which he had callected among hills on the farm Matjiesfontein,
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south of Nieuwoudtville. On the specimen at Kew the inscription "elegans

Schlechter sp. nov." occurs and so that name is adopted here.

SPECIMENS EXAMINED

3119

3120

(Calvinial): 5,1 km along Theunisdrift road frem turn-off near

Grasberg (-AA), 21-08-1984, P.L.Perry 3470 (NBG); Matjiesfontein,

T s . -

PRE.); +- 10 Miles E.S.E. of Nieuwoudtville.(-AC),17-09-1957, J F H

Acocks 19492 (PRE)y 2-4 miles to Loeriestontein near Nieuwoudtville(-

AR P T
—r eI e -

[P R = - S i

11-09-1974, [ Qliver & A

A Mauve 34 (FRE; STE}; MWc Gregor’'s farm,

{NBG); Augustfontein Mountain(-CB),27-08-1%5%4, d P H Acocks 18981
(K,PRE) .
(Williston):Bloemfontein Farm, E of Middelpos(~-CL),29-09~1970C, W

Barker 10780 (NBG); 16,8km N of farm Bloemfontein on Calvinia road(-

on Middelpos road(-CLC),05-09-1985, P,L.Ferry 3330 (NBB); 14,2 miles

" - —

(NBEG) .



rJ

L

{Sutherland!:between two EBo-Visrivier turnafis, Hiddelpos rd. (-

AB) ,06-09-1985, P.L.Ferry 3331 i4EG); Geelhoek (Vyffaontein).{-BL),

LAY S M R T . - g 3

Hottentotsfontein{-RBC) ,06-09-1985,P,.L.Perry 3334 (NBG); Farm

Rooikloof, 4 km south of Sutherland (-BC), 12-GB-19846, k. Steiner 7929

{Worcester):Titus River Valley E. of Eselfontein(-AD),10-10-1974,
E.G.H.0liver 5095 (STE).

{Montagu): Tweedside (-AB) ,Z4-09-1932, W F Barker 204640 (BOL); 4 Mis.

LN

454 (K, FRE); Tweedside, Laingsburg(-AH),30-09-1924, R.H.Comptan

iR

4

1

i~

& (BOL); Farm Geelhoek on way to Voblfontein(-AB),06-09-1985,

ir.

P.L.Perry 3332 (NBG); Tweedside, Voetpadsberg. (-AB),27~09-1951 ,W F

Barker 7487 (NEG); Witteberg{(-BA),24-10-1943, R H Co

3

pton 153219 (NBE);

Foot of Witteherg.{(-BA),12-10~-1929, R H Compto

b ]
IR
len
len
tis
—
o
[
—
=
[ al
[=7]
—

Whitehill{-BA),20~-08-1931, J Archer 381 (BOL); Matjiesfontein(-



13. Bulbinella trinervis {Baker! P.L. Perry Comb. nov., stat nov.

Anthericum triquetrum L.¥. var. trinervis Baker in Jdeourn.Linn.Soc.

15 294 (1874). Type:~- CLape Frovince, Houw Hoek Mountains, Burchell 8043

Bulbinella trigquetra (L.f.) Kunth var. trinervis Baker, F1. Capg. b&:

S e o T i o o e e s A e e i e L e

(356 (18%4).,

along the whole length, from 50 mm to 95 mm long, 4 mm wide, growing more
or legs vertically downwards; thin absorptivé roots growing separately and
as laterals from oldér swollen roots, skin very light +awn, inside white.
Fibrous sheathing neck up to 120 mm long, 15 mm diameter; fibres fine,
straight toc somewhat reticulate, tompact, basally purple stained. Stem dizc

4 mm high and 4 mm diameter, internalfy whitish. Leaves %--7, surrounded
at the base by & cataphyll, about 25 mm high, pale cream coloured, thin
membranous, supported by a few fine fibrous strands; new leaves scarcély
developed at flowering, fully developed up to 400 mm long, | am wide, semi-
terete, bright green; minute sparsely scattered teeth along the tun
margins; old leaves turn brown and remain for more than a year becoming

somewhat spiralled. Feduncle terete, up to 330 mm long, approzicately 1 mm

conical in bud becoming narrowly cylindrical, up to 70 mm long, 17 mm

-



Tepals sub-equal, inner slightly cymbifara, 3 mm long, 1,5 mm wide, white,

E— -y~

2,5--3 mm long, white. O0Ovary glaobose 1 mm long, 1 mm wide, yellow-green.
Style cylindrical, 1,25 mm long, white. Capsule 4 mm high, light brown.

Sged 3,5 mm lang, 2 mm wide, black with lighter, narrow, marginal winge.

Elowering time: December to May, mostly Harch,‘ﬁpril.

Distributiaon and Qgggtét: This species is found in the western part
of the southern Cape excluding the peninsula, where it grows on rocky lower
mountain slopes up to an altitude of about 500 metres. It has heen

tollected most frequently on sandy soils amongst fynbos vegetation out alse

on shales with clayey soils. In the north western part of its range it

‘gruws sympatrically with another common autumn flowering species

o wn ] oo

Although many of the collectians come from S.W. corner of the Cape
this may bhe a reflectian<nf collecting pressures and the species may Dccu?
more cammonly, than has been recordéd, in the mountainous regions such as
the Langeberg and Rooiberg. Time of flaowering in the hotter menths of
summer - and early autumn is another possible factor limiting acturate

distribution records,

T o o e e e e e o Dk W e e e .- - o o oo Rk mlmmdRnRm s LR

because of the similar narrow leaves. However the two species differ in
several ways. The white flowers of B, trinervis are produced in autumn

after a periaod of rest with leaves just beginning into growth at anthesis,
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but frequently with long lonsely spiralled brown remains of the previous

year’'s leaves. B, triguetra has yellow flowers produced when leaves are

R R LN L

November and December. The non-sheathing leat bases and small bracts, also

R L L -

trinervis under A, triguetrum. He cites twuvapecimens. One is Burchell
8043 which is in the herbarium at Kew, and this specimen has the locality
Houw Hoek mountains and the date March 181i8. This information helps to
make certain of the identity of this specimen, which shows clearly
identifiable characters. The other specimen Baker guotes was collected by

Thunberg but there is no number and the locatity given - Cold Bokkeveld is

vague. None of the four specimens of Thunberg annotated f, triguetrum in

SPECIMENS EXAMINED

3318 {(Cape Town):between Malmesbury and Morreshurg(-EC},Ap~HMay 1947,

E. Esterhuysen 34273 (BOL,K); Riverlands, Malmesbury(-BC),248-04-1978,
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Faarl(-DB) ,26-04-1946, R.H.compton 17984 (WBG); Kanaonberg
Mature Reserve(-DC),03-05-1975, J.W.Loubser 3061 (FRE): Summit of

15-04-1976, E.Kruger 14646 (PRE,STE); Jonkershoek, Stellenbosch(-

17-03-1964, H.C.Taylor 5725 (PRE); Jonkershoek Mountain

slaopes,Stellenbosch (-0D) ,28-03-1943, E.Wasserfall 24 (NEG);

Summit Klein Drakenstein mountains near Salem farm{~-CAR),06-03~1931,

156



3320

3321

Kloof (~CA) ,Feb. 1928, T.F.Stokoe 14613 (PRE); Haweguas mountains W. pf

Microwave Tower (-CR),24-02-1972, E.G.H.0liver 3733 (FRE, STE);

L e S e R et e LA

Bothashalt(-CB),10~04-~1959, P.A.B.van Breda 340 (PRE); Riverside (-

P LR AR T T I~ - P S04

CB) , 22-03-1985, M.B.Bayer 3617 (NBG); French Hook Pass,

wlhamosalod S SesS
i o e L TR e e

N7-04~1944, R.H.Comptan 15633 (NBG); Wemmershoek, lower slopes( -

CC),29-04-1951, E.Esterhuysen 18595 (BOL,FRE); Wemmershaek Valley,

A TR E S e e T e -

helaw April Peakt{-CC),27-04-1952, E.Esterhuysen 20088 (NBG,

sl iRl Esn S SS

ALl Sl h e Nem

Hoek Pass(-CC),March 1934, Smuts & Billett s.n. (STE 31333); FKlein

Pl b om0 - S

Drakenstein, Leliefontein Farm, Paarl(-CC),04-05-19466, M.Lawyer s.n.

i s oo - - D e o

(NBG BA405%); Ouklaarberg, 20 miles §. of Worcester (-DCY,Dec. 1924,

(Montagu):Kortfantein, Langeberg(-DD) 0i~G3I~17E4, Liede & Kotze s.n.

L]

200 (K, PRE}; Southern slopes, Ladismith(-CD},08-08~-1977,R.A.Haynes

1384 (STE}.



3418

3419

(NBG, STE); Baland Trail, between Sir Lowrys Pass & Verkykers Kop(-
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(NB6, PRE); Fernkloof Nature Reserve, Hermanus(-AD),1980, C.

Glade (-AD),14-03-1982,1.Williams 3211 (NBB); Die Hand, Voelklip,

Hermanus (-AD) 17-03-1981, S.L.Williams 648 (K}!; Kleinriviermond(-



3420

3421

BA),04-03-1985, P.L.Perry 3239 (NBG); Genadendal, lower clopes of

Kanonkop (-EA) ,21-02-1966, J,.F,Rkourke 328 (NBE); Greyton(-BA),

Riviersonderend mountains(-BE),Ap.~Mayl1930,6.J.Lewis 3237 (SAM);

Faardeberg(~BC),March 1930, T.P.S5tokoe s.n. (S5AM 64354); Elim(-

——— el L LS. D

4833 (BOL); Ten o’'clock mountain, Swellendam(-AB),14-01-1933,

T.M.Wurts 349 (NBG); Road to Bontebok Park, Swellendam(-AB},

RIS R XA NS
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{(L.f.) Kunth frequenter confusa sed autumno florens foliis terentibus
haud denticulatis subhysteranthus facile distinguenda.

TYPUS.-- Cape Frovince: Boontjieskloof, near Pakhuis, May 1985, Perry 3.

[[¥]
o]
i~
I-~4

(NBG, holotypusj K, MO, PRE, G, isatypi).

Plants small.to medium, up to 0,45 m above ground, solitary or up to 3
plants together. Roots fascicled 5--20 fusiform up to 150 mm long, & mm
at the widest, a few thin absorptive laterals arising towards the apices;
skin light te chestnut brown, yellow internally; many withered remains of
old roots. Stem disc 7 mm long, 4 mm wide, orange. FEibrous sheathing neck
shnwiﬁg two distinct regions, the outer consisting of old loose bristle-
like fibres, up to 80 mm long, 14 mm wide, fine, straight or somewhat
reticulate, light brown to greyish; inner region formed of several layers
ot membranous, white cataphylls up to 90 mm long and conspicuous beyond the
puter old tibres; uppervpart showing fine reticulate strands as thin
tissue between starts disintegrating; inner two cataphylls usually shorter
than outer. Leaves usually numerous, up to 40, but may be as few as 4,
anly partly developed at anthesis; laminae fully developed some months
atter flowering, all approximately the same size, filiform, semi-terete, up

to 500 am long, 1--1,3 mm wide, dark green, glabrous, margins without

denticulations. Peduncle terete, 100--150 mm long, 1--2 mm diameter.

and wide, ovate attenuate, membranous, transparent and inconspicuous

especially-in the bud stage, or becoming more attenuate and ug to 3 nm
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lang. Pedicels up ta 7 mm long, green, Ferianth stellate, 7--9 mm

- 2 e T B e s

widest near the base, yellow. G0Ovary ovoid to subglaobose, a little more
than 1 mm laong, ! mm wide, yellow. 8tyle cylindrical, 1.5 nm long, yellow.
Capsule 5 mm long, 3,5 mm wide, light brown. Seed 3,5--4 mm lang, 1,75--2

mm wide, with yellow to orange thin flaky covering over the shiny black

testa.

Flaowering time: March to June.

Distribution and habitat: This species is common in the Western Cape
from Northern Namaqualand ta the Faarl/Malmesbury area in the south. It
occurs mostly in the more hilly or mountainous areas and apparently not in

the sandveld of the coastal flats. It is found on a variety of soil types

from fine clay overlying shales where it is usually on south facing stony

Flants collected in the Algeria area on Table Mountain Group derived
snils tended to be more sparsely distributed with smaller inflorescences
fewer flowers and tewer but thicker leaves, than plants from populations in

the drier Karroid Biedouw area.
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Diagnostic features:t Although this species shaows some variation in
certain characters such as size of plant and number of flowers and leaves
it is an easily recognised and distinctive autumn flowering species. An
important diagnostic feature is the membranous white cataphylls surrounding
the base of the leaves which show beyand the fibrous remains.

The narrow filiform leaves have resulted in this species being

a but several features distinguish it

from that species. In particular the structure of raots is quite

N U B

- o ] o - - - e v o o -

species normally appearing a few weeks after the first good winter rains
when the leaves are still only in an early stage of development. June is

the latest time of flowering of any of the more than 50 specimens

- 2 s oo -

from that species in the more elongated inflorescence, narrower more

filiform and non-succulent leaves and the well developed fibrous sheath.

SPECIMENS EXAMINED

2917 {(Springbok):4 Km from Sannagas farmhouse towards Kammagas(~DLC},
04-056~1980, E.van Jaarsveld 3370 (NEG).

e G e 00 T e o e v 2

3017 (Honderklipbeai):N. bank of Groenrivier, 17 Km S5.W. of Bariesti-

3018 (Kamiesberg):Bétween Bitterfontein &% Eenkooker {-CC), Zeyher

1691 (K,SAM).

3118 (Van Rhynsdorp): Meerhofkasteel (-AA), 01-04-1984 P.L.Perry 3143



3119

3218

3219

—— . — e

P 11 =30 G-

- e Vo i o e

106 (NBG); Ramskop , near Clanwilliam(-BB), Louic Leipoldt 145 (BOLj;

—enn mae S ZmESLSS SN

4 miles S5.E. af Clanwilliam on Algeria road. (-BB), 01-04-1%970,

s - =R e T -

5.n. (BOL 135147); Opposite Farm Remhoogte {(-BD) P.L,Perry 3309

(NBG): Hills ebave Aurora(-CB), J.Famphlett 105 (NBB); Tap of Brey's

Pass(~DR) ,02-05-1953, E.Esterhuysen 21341 (BOL); Eendekuil, (-BB},

T o e ow e T e

(Wuppertal):Boontjieskloof (~RA),06-05~1971, M.F,Thampson 11462 (FRE,

S8TE); Hillside near Brandywynriver, (-Af), 11-03-1934, E E Galpin

-

B.Jd.Lewis 2614 (SAM); Hill leading to Biedouw valley(-AR),29-03-1984,

P.L.Perry 3103 (NBG); 5,5 km along Wuppertal road from Biedouw Valley
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3318

3319

turn-off (-AA) 29-03-1984 P.L, Perry 3101 (NBG); Farm Kleinfontein

- ————
o - o

- -

(NBG) Near Traveller’'s Rest P.0. (Brandywyns River)(-AA),11-03-1934,

T.M.5alter 4439 (BOL); Vleikraal, east aof Klawer (-AB),dune, 1980,

o T e e T e s -
e e L s e AN e

(BOL, ¥, NBG); Thee Rivier Kloof, 15 miles S.of Litrusdal (-C8) ,April
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5=
=
H T
e
i+
<
i3

R A= L - T

e A R e R e e T AL o5

(NBG)3; North of Malmesbury.(-BC),May 1941, FE I Van der Merwe X9
(PRE); Riebecks Kasteel (-BD),14-05-1931, M,R.Levyns 3103 (BOL);
Rieheeck Kasteel (-BD), 22-04-1986, J.P.Rourke 1852 (NBG!; 5. foot of

R e B e e T e o o

(NBG) .
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3418 i{Simonstown!:Cape Flats. (~-BA},May 1925, R Marloth 5463 (FRE!;

Hottentotsholland, Stellenbosch(~-EB),May, Ecklon & Ieyher 51

15. Bulbinella chartacea F.L. Ferry sp. nov. a B, triguetra (Linn.f.)
Kunth vagina recta incohaerens chartaceus basiliter fibrosa et foliis
hysteraﬁthis succulentis canaliculatis haud denticulatis valde differens.

TYPUS.~-~ Cape Province: Kanonkop, Genadendal, March 1985 Ferry 32460 (NBG,

holotypussy K, MO, PRE, isotypi).

Plants small, up te 0,4 m above ground, solitary. Roots up to ten,
tfascicled, fusifarm, up to S0 mm long, 5 mm diameter near the base of the
stem gradually tapering toc the apexjy skin light fawn, white internally. In
the growing season also numerous langer thin absorptive roots and the
shrivelled remains of many food storing roots. New shoots have been noted
growing from the ends of some of the previoué year ‘s storage roots
consisting of a sheath and beginnings of a single leat. Eibrous sheathing

neck 30--50 mm high and up to 15 mm widej fibres loonse, straight, flat,

papery, inner almost transparent, outer darker. Leaves ¥-3, erect,

scarcely developed at flowering timej surrgunded at the hase by a thin,
membrangus, transparent cataphyll up to 30 mm long, entirely sheathing
except the top 5 mm, base of outer leaf dilated to form a sheath, remaining
leaves not sheathing; laminae of differing lengths, longest up to 320 mm
long, 4 mn wide at the base, inner shorter and narrawer, dark green, fleshy

to succulent canaliculate, glabrous. Peduncle terete, about 300 am long,
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nm long, 16 mm wide, 20--40 flowers. Bracts not conspicuous in bud, 2 aon

long, broad at the base and surrounding the pedicel, attenuate, transparent

stellate to recurved when fully open, about ? mm diameter. Tepals equal to

sub equal, elliptic, bright yellow with narrow green nerve. Filaments

o

adnate to base of tepals, filiform apiculate, 2--2,3 mm long, yellow.
fvary ovoid, I om long, less than { mm wide, yellow. Style cylindrical, 2
mm long, yellow. Capsule oveid, up to 5,5 mam long, chestnut brown, shiny.

Seed dullish black, up to 4,5 nm long, 3 mm diameter, wings not pfunuunced.

Flowering time: February to April.

Distribution and habitat. This species appears to have a
comparatively limited distribution mainly in the Riviersonderend mountains
and ranges to the North of Worcester, where it occurs in the middle slopes

at an altitude of 700-1100 metres, in rocky areas in Table Mountain Broup

derived soils amongst fynbos vegetation.

papery. Specimens of this species have previously been identified as B,
triguetra but it is clearly separated from that species by the praduction
of flowers at the beginning ofvthe growing season and the wider, glabrous,
canaliculate more fleshy leaves of different lengths together with the
narrower inflorescence and shgrter bracts, B. trinervis which flowers at

the same time of year often in similar areas has white flaowers and is found

on lower slopes.
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SPECIMENS EXAMINED

3218

3319

3320

3419

(Clanwilliam):0lifants river mountains near Thee river (-DEJ,

River mountains(-BD),11-11-1943, E, Esterhuysen 9332 (BOL); Mountains

§TE).
(Montagul): Leeurivierberg 20 km NW Swellendam (-CD), 20-3-1987,

Liede & Esterhuysen s.n. (NBG 135011).

16. Bulbinella gracilis Kunth in Enum. F.. 4: 371 (1843); Durand &

Schinz in Conspec. Fl. Afr. 9: 335 (1894). Type:- Cape Province:

Mierenkasteel, Drege 2670b (G! lectotype here designated; BM! K! F!
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isolectotypes).

Anthericum gracile Baker in Trim.Journ.Bot. 10: 137(1872) and

Journ.Linn.So0c. 13: 295 (1874).

Plants small up to 0,3 m high, normally solitary, Homots a fascicle of

13-20 fleshy swollen finger-like roots of varying lengths from 3~-30 am and
up tao 3 mm wide, intermingled with fine sparsely branched absorptive roots.

Sheathing neck consisting of 1| or 2 membranous cataphylls up to 22 am long,

mare frequently around 10 mm long and up to 7 mm wide, whitish or fawn
coloured with thin darker, longitudinal lines lower down; fibrous remains

lacking or vestigial. Leaves 4--B ctircling the scape, erect, sub-equal up

toc 240 mm long, 4 mm diameter, terete or slightly flattened on the inner
side, tapering very gradually to anr acute épex, bright green, glabrous,

succulent, somewhat flaccid, drying flat. Feduncle terete, to 300 mam long,

flower becoming cylindrical with & rounded apex, up to 40 am long, 22 mm

wide, approximately 20--80 flowers. Bracts triangular, ! mm long, partly

surrounding the base of the pedicel. Pegdicels up to 10 mm long in fiower,

yellow, wiry; remaining in the patent position after the +lowers {fade and

fruits form. FPerianth stellate up to 8 mm diameter. JTepals equal,

- e et e PR L

elliptic, slightly cymbiform, 4 mm long, 1,75 mm wide, rich bright yellaowu.
Filaments filiform apiculate, 2 mm long, bright yellow. {Qvary ovoid to
globgse, little more thén i mm long and wide, pale yellow. Style
cylindrical, 1,5 mm long, yellow. Capsule shorter than surraunding

iy — g ey

remains of segments, valves 2,5 mm long, 1,73 mm wide, light fawn ccloured.
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Seeds 1,5~~2 mm long, 1 mm wide, black with narrow, amber ccloured, hyaline

Flowering time: June tag August.

Cape from the Richtersveld as far south as Newerus. Hainfall in the area
is normally low and erratic with an average of 100-150 mm per annum but

this species may be found in dampish areas either among the rocks of dried
river beds and flood plain ravines or on shady south facing slopes mainly

of shale or quartzitic rocks.

Diagnostic features: This species is easily identified by a number of
distinctive features. In particular the absence ot dead leaf remains

farming a fibrous sheath around stem and leaf bases is not met with in any

other Bulbinella species in Scuth Africa. The patent pedicels in the

species and, as Kunth describes, dry flat. The small boat-shaped

inconspicuous bracts are similar but smaller than those of the twoc autumn

Nomenclatural note: A search in August 1984 for this species at

Mierenkasteel (Meerhofkasteel) one of the Drége localities quoted by Kunth
was unproductive. It was however a very dry season and the possibility
that the species has been grazed out from the locality should also be
considered.

Mone of the type specimens of Drége seen at kK, BM, § and F shows a
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complete plant including roots and basal sheaths, twa of the most
distinctive characters in the identification of this species. But
inflorescence and bract size and shape, tagether 'with size of leavesg which
have dried flat help to confirm the identity. The absence of a {fibrous
sheath is made clear in Kunth’'s description of the species when he says

"scarcely sheathed; noc remains of the old leaves®.

SPECIMENS EXAMINED

2817 (Vioolsdrif):Carnellsberg in Stinkfontein mountains. (~C3),046-09-~1977,

2917 (Springbok):Ezelsfontein, 14 mls. W. of Springbok.(-DAR),30-06~1965, L

I Hall 186 (NBG); 14 miles W by § of Springbok(-DA},08-06~1957,

o Gha e s e e s e o e T e e o

on Spektakel road. (-DA),16~07-1942, B Nordenstam 621 (NRGI;

Spektakelberg, Farm Naries between Kleinsee & Spri{-DA),26-0B-1983,

E. van

=

yk 6456 (PRE): 14 mls. West of Springhok, Spektakel Pass

[ BRI A3 L B L BT S ]

3118 (Van Rhynsdorp)iKaree Bergen{(-AH),18-07-18%6, R.Schlechter 2692 (BOL,

K, PRE); Bitterfontein (-AB), 16-06-1931, T.M, Salter 953 (K).
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S e

brevibus basi confertis satis diversa.

TYPUS.~-~- Cape Province: Ratelpoort, April 1982 Bayer 1637a (NBG,

Holotypusi.

Plants small, up to 0,25 metre above ground, solitary. Ropots

fascicled, 10--30, swollen, up to 40 mm long, 4 mm at widest near base of

stem, gradually tapering. FEibrous sheathing neck of numerous, shart fibres

e e e e D e Tt e e e e e e e

up to 15 mm high, fine and straight. Leaves i0--20, equal, erect; base of

-

leaves naot sheathing but surrounded by two membranous, colourless
cataphylls, longitudinaly dark veined; laminae narrowly filiform, about 30
mm long at anthesis later lengthening to 100 mm long, 0,5 mm wide, dark

green., Peduncle terete, upvtu 140 mm long, I mm diameter, green. Racenme

compact rounded to somewhat lax and broadly cylindrical up to 33 mm long,

14 mm wide, 15--30 flowers. Bracts closely adpressed to pedicel base and

- — o

diameter, vellaw. lepals oval to elliptic, 3,5 mm lona, 1,75 mm wide,

Filaments filiform apiculate, up to 3 mm long, 0,5 mm at widest, yellow.

e i Tt s e e e S

;

Ovary ovoid to globose, barely 1 mm long, 1 mm wide. Style cylindrical 1,3

am long. Capsule irregularly ovoid, valves 4 mm long, 1,75 mm at widest,

pale fawn. Seeds 2,23 mm long, hlack, with pale orange outer covering

forming a wing-like extension all raund.

“Flowering time: April to Junpe.

e AL S - S o
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Distribution and habitat: This species is known only fraom two
collections from the Richtersveld area of the north western Cape. The

habitat for one collection was a south faéing racky hill slope where

rainfall is law and erratic, averaging 100 mm aor less per annunm.

forming dainty, delicate looking plants. It has close affinities with B,

leaves are closer to that species. A few seeds formed in cultivation were
markedly similar to the distinctive seeds of B, divaginata. However seeing
collections of the three species in flower together i1t was noticed that B

Although the two species are not known to occur together their
distribution ranges do overlap in northern Hamaqualand and it is possible

they were more plentiful in a different climatic phase, Flowering time for

frequently been June. However flowering in the drier parts of Namaqualand
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is very dependent on the time of rains and in cultivation the three species
flowered at the same time. A specimen with Marloth’s no. &BB7 and
collected by Rev. Meyer with the locality given as Steinkopf is clearly the
same taxen and it is possible it could occcur more widely in this aridg,

poaorly collected area. According to the label Marloth’'s specimen flowered
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22. SPECIES NON SATIS COGNITI

Bulbinella floribunda (Riton) Durand & Schinz in Consp. Fl. Afr. S5: 33

Journ. Linn. Soc. 19: 296 {(1876).

Trachyandra ? floribunda (Aiton) Kunth Enum. Pl. 4: SB3 (1843).

by Francis Masson in the Cape 0¥ 800d Hope. It was stated to be introduced
in 1774. The flowering time given as March and April would presumably
indicate the months of flowering at Kew. Mo Masson type specimen faor this
name has been traced in the British Museum or elsewhere, alsoc Baker guotes
nd Masson gpecimen in his account of Anthericum floribundum (1B7&). It
ceems likely that the original description was made from cultivated plants
grown from seed collected by Masson and that no herbarium specimen was made
at the time of collection nor from the cultivated plants. This assumption
is made from a study of Masson’'s travels and other material preserved at
fhe British Museum. One of the places visited at the end of September by
Masson and Thunberg together was Witteklip, south of Vredenburq. Tun
species of Bulbinella stili exist in this locality, one B. cauda-felis is
in flower in September and both fMasscon and Thunberg made pressed material
of this species but with no locality given. The othe} has finished
flowering and is in seed by the end of September and neither Masson nor
Thunberg appéar to have made herbarium material from this population, but
it is possible that Masson collected seed.

Bulbinellas, in this account regarded as B. nutans and B, latifolia.

fAiton’'s description is unfortunately brief and includes no account of the
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underground parts of roots and sheaths which are important diagnostic
features for the genus. Further the description "folius planis glabris
lineari-lanceolatis acutis" & “racemo multifloro cylindrico compacto® do

which leaves are canaliculate and the raceme conical. Although it could he

e e e e

- e e 0
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for B, floribunda. Baker (1896) in Flora Capensis dropped the epithet

floribanda in favour of Kunth’s B, latifolia which he placed as a variety

o S e et o e = N

of B. robusta Kunth.,

Bulbinella peranata Kunth in Enum. Pl #: 570 (1843). Type: Cap.b.cpei,

Roodezand, September, Drége herh. no. 955 (6! right hand specimen,

Cap

lectotype! here designated).

Kunth described this species from Drége herb. Cap. no. 933. No

Kew, British Museum, Paris or Berlin but a sheet at Geneva has the number

clearly cut out from the original typical Drége annotated slip and glued ta
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ancther piece of paper with the name Drége printed and affixed to two
Bulbinella specimens. These two specimens belong te different species
which accounts for the discrepancy between Kunth's description which
appears to fit an April flowering taxon, one of the specimens, and Drége's
locality, Roodesand and flowering time, September (Dré&ge, 1843), which fits
the Dther‘specimen. The ;pithet "peronata® is hut easily related to either

specimen but could reter to the sheathed part of the latter specimen

identifiable as B, triguetra {L.f.) Durand % Schinz. Because of Kunth's

F -SSR

e e e e o A e
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EXCLUDED TAXA

Bulbinella aitonii (Baker) Durand % Schinz, Consp. Fl. Afr. 5: 335 (1894)

- .y o b o0 i T o e

= fAnthericum aitonii (Baker, Journ, Linn. Soc. 15: 294 (187&4) =

Trachyandra filiformis (Aiton) Oberm., Baothalia 9:2 344 (1547).

B. brevifolia (Thunb.) Kunth, Enum. Pl.4: 573 (1843) = Anthericum

e o e s S vy o e 0n o e T

brevifolium Thunb., Prodr. 42 (1994) = Caesia contorta (L.f.} Durand &

e . " 7 -

Schinz, Consp. Fl. Afr. 92 393 (1893).

B, burkei (Baker) Benth., Gen. Pl. 3: 784 (1883) = Anthericum burkei

Barker, Journ. Bgt. Lond. 10: 140 (1872) = Trachyandra hurkei {(Baker)

Oberm., Bothalia 7:4 721 (1942).

B. carnosum (Baker) Baker, F1. Cap. & 338 (1894) = Anthericum carnosum

Baker, Journ, Linn. Sec. 13: 294 (1874) = Ornithogalua paludosum Baker,

Journ. Bot. Lond. 122 344 (1874).

B. ? filiformis (Riton) Kunth, Enum. Pl. 4&: 572 (1843) = Anthericunm

A L A PSR S R

filiforme Aiton, Hort., Kew 1: 431 (178%) = Trachyandra filiformis

(Aiton) Oberm., Bothalia 9:2 344 (1947).

B, ? ornithogaloides Kunth, Enum. Pl. 42 493 (1843) = Ornithogalum

e e e e e - e e

ornithogaloides (Kunth) Oberm., Bothalia 922 344 (1947),

B. ? squamea (L.f.) Kunth, Enum. Fl. 4: 3573 (1843) = Anthericum sguameum

"
b

L.f., Suppl. 202 (1781} = Trachyandra hispida (L.) Kunth, Enum. Fl. 4:

573 (1B43).
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nana F.L.Perry ..uesiieinncsosssnarsonnnnnssnssneanrnnsnn 174
nutans (Thunb.) Durand % Schinz var. nutans .......... 85

nutans (Thunhk.) Durand % Schinz
var. turfosicola P.L.Ferry ....cvvunn 93

ornithogaloides Kunth (. ciiiinnsensennsrsnnssarsassaans &

-t o ] Al ST

peranata Kunth .oucaneiiersiinianservcnneasnssascnsna 133, 178

potbergensis F.L.Perry ... iiivuniarsnsosanasonsaisnnns 109
punctulata A. Zahlbr. (.viniiiiiinniernnitrsnnnscnnana 104
robusta Kunth ..... Ve s umeasedaraaesemsucar i ancnE s 85

s o £y 22

robusta Kunth var. latifolia {(Kunth) Baker ....vevua.. 28
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setosa (Willd.) Durand & Schinz «.ivesiassnnonccannans

e 3

jus]
Ln

? sguamea (L.f.) Kunth ..... i redaeraasascavianeanana 180

talbotii L.B.Moore ..vsviiinnnnacensncarransnennnsnnsns 51, 35
trinervis (Baker) P.L.PBrry cuuieverinnnnrnnstnnsvaans 152

triquetra (L.f.) Kunth .. iiiiiaiininiiinirinnnnss v e 132

oy Do T e oy . vt o o Sy v o o

Caesia contorta (L.f.) Durand & SChinz eueeeerunannnsncanen 18¢

Chrysobactron Hook.f. u.ueieiniuiieananns riditamaeanaa ceaes by, 26, 56,
" ROOKErL HODK. teeecvuvmunmneraronauansanmsrassnnnancnnsnns 42

rossil Hook., f. ..o iininnsiiineensnnsanrnasscanasnnns 47, 76
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Eremurus M.Bieb. .....coccueniiiniciiniiciii i
dJodrellia H.Baijnath ..oivieiiionriarucnisorrcanorssianansn |
Kniphofia Moench, i viaiiininviienniiinnsunnssannansansass 8, 60
drnithogalum L.
ornithogaloides (Kunth) Oberm. ... icivnncnncnannsrsnss 1g0

paludosum Baker ...... . covuiinrenaciicsconanarnanananns 180

Drnithuglbssum Balishe wuvavssnnsnsanesnannsrsnsnonssnnssan 17

Trachyandra Kunth e n e een et aaena
burkei (Baker! Oberm. ... covsiiiinniinvsnonens
filiformis (Aiton) Oberm. ... .iieinuecaansrianannnnsns 180
? floribunda (Aiton) Kunth ouviienicnnmnnrensnsnncnscs 177

- o b b o o T2

hispida ..........ivvneninnans s heaaaas Chaaaenas
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