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ABsTrACT

The six species of Fockea Endl. (Apocynaceae. Aselepiadoideae, Fockeeae) oceur in Africa south of the equator from
southern Kenya to South Africa. A phylogeny lor all six species of Fockea is inferred from data obtained from two ehloroplast
markers (the tral-F region and the psbA-trnH intergenie spacer), one nuclear marker (ITS1 region). and morphology. Fockea is
found 1o be monophyletic and sister 1o the bitypic Cibirhiza Bruyns. Morphologicallv. Fockea is characterized by the deeply
tubular outer corona that is filled by the ercet, inflated sterile appendages of the anthers. OF the six species. the widely
distributed but exclusively tropical Fockea multiflora K. Schum. is sister to the other five members of Fockea, and. among
these five, the widely distributed and mainly topical F. angustifolia K. Schum. is sister 1o the remaining four. which are
l’l“ll'“l]l' 1ix .‘:{'Il]llll'l‘ll \I‘I'IH'H.. II ]I.‘"\ -“IIU\\ll l}iill !“f’f"r.]‘l'ff I?I‘L‘;I I)rllil[l}‘l_\ t”'l‘;:i”ill"'i ill Sf]‘”h 'I.r'lll.‘il'ill .\Ihl-il'u. \ ("I”II‘t"l{' 1|'|.\t”||]|“i|'
account is provided for the six species of Fockea. and their known distribution is mapped. Lectotypes are designated for
Fockea capensis Endl.. K. monroi S, Moore, F. schinzii N. E. Br.. F. sessiliflora Sehliv., and F. sinvata (1. Mey.) Droce,
Neotypes are designated for Brachystelma macrorehizum . Mey., Fockea angustifolia, and F. comaru (F, Mev) N, E. Br. An
isotype has been located for F. multiflora.

:‘\H_'. words:
southern Afvica. taxonomy. tral-F region.

\pocynaceae. Asclepiadoideac. Fockea. ITS1 region, morphology. phyvlogeny, psbA-trall intergenic spacer,

The small genus Fockea Endl. is endemic 1o Afvica  Garden under the number 488 was collected in the
.

south of the equator. It was established in 1838 by Cape Colony alter 1766 by Franz Boos and Georg

Stephan L. Endlicher for the single species. F. capensis
Endl. He based the description of this species on
a specimen cultivated al Schinbrunn Garden in Vienna
(here lectotypified by Schanbrunn Garden 488 (K. W),
which previously had been given the illegitimate name
Cynanchum crispum Jacq. (non C. crispum Thunberg,

1794). This famous specimen cultivated at Schinbrunn

Scholl. It was still in cultivation in Vienna in 1930
(Marloth, 1932) and. until about that time. was repuled
to be the only surviving member of the species, This
myth was exploded by Rudolf Marloth, who collected F.
capensis near Prince Albert in South Africa. The plant
collected by Boos and Scholl remains alive in Vienna to
this day (Zecher, 1088).
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The first recorded gathering of Fockea was made
during the expedition of Simon van der Stel of 1685~
1686 10 the Copper Mountains of Namaqgualand in
South Africa. Material was found north of Clanwilliam
between the Olifants River and the Doorn River and
was ligured in an unpublished manuseript by Jan
Commelin. This ligure was later identified as F, edulis
(Thunb.) K. Schum. (Wijnands et al.. 1996). However,
I edulis does nol occur alll_\r\\"‘ll'l‘c" near Clanwilliam.
and this plant was F. comaru (E. Mey.) N E. Br. An
carlv collection of F. edulis was made by C. P,
Thunberg near the Gouritz River in southern South
October 1772, He

Pergularta edulis Thunh. in 1794 and later |1Iilf‘i‘(i il

\frica in described  this  as
in the genus Echites P Br. Farly gatherings of the
small and inconspicuous species F. comaru and F.
sinuata (E. Mey.) Druce were made by Johann Franz
Driege, probably between 1832 and 1833, Ernst L 1.
Mever, who worked on Drege’s collections, does not
seem to have been quilc- sure what 1o do with these two
species and described them hoth as possible members
of Brachystelma Sims (Meyer, 1838). Only after 1900
did Illl') come o he associated with Fockea.

Both
species, F.oangustifolia K. Schum. and F. multiflora

widely distributed  and mainly  tropical
K. Schum. were deseribed rather later by Karl
Schumann (Schumann, 1893). F. angustifolia has by
far the most extensive svononvmy ol any species of
Fockea. probably because of its wide distribution and
the variability in the shape of the leaves and the size
ol the flowers,

\ further genus involving  species ol Fockea,
Chymocormus Harv., was established by William 1L
Harvey (1812). He based this on Zevher 965 (K).
which he considered 1o represent Thunberg’s Pergu-
laria edulis. with a “corona so remarkable, that 1 do
not hesitate to propose il as the type of a new genus™
(1842: 24). However. although Harvey did mention
“Pergularia 7 edulis, Thunb. (Zevher, 965)7 (15612:
24 as belonging o Clhivimocormus. he made no valid
new combinations (Greuter et al.. 2000: TCBN - Art.
33.1) and |n||u|i.~a|u-(1 no new names in Chymocormus.

Modern taxonomic investigations into Fockea began
with an informal account by M. B. Baver. where the
various species were discussed and several previously
unknown facts were brought 1o light (Baver. 1970).
This accounl was based on material at the Karoo
Worcester, South Africa. A
prepared by Court (1982) for a Master’s degree at

South

Garden, revision  wis

Rhodes  University, \rica. Morphological

features were investigated in this account for their
taxonomic relevance and it was found that. whereas
the flowers were useful for characterizing the genus.
leaves could be used 1o

only  features ol the

||i-|i||;:1|i.-|1 the .~a|1-t'ri|'.-, Iive .-|:|‘t'it'.~4 (F. comaru, F.

crispa K. Schum.. F. edulis. F. multiflora. and F.
sinuata) were recognized, but this accounl was never
published. A summary of some of the results of Court
(1982) appeared in the popular journal Asklepios
(Court. 1987). where six species (F. angustifolia. F.
crispa, F. edulis, F. multiflora. and F.
This

account of 1982 in that F. angustifolia and F. comaru

comariu, F.

stnuata) were  discussed. differed  from  the
were Treated as separate species.

N. E. Brown (1902-1903: 427} mentioned  that
Fockea “appears to form a connecting link between
the wribes Secamoneae and Marsdenieae.” but he
placed it in the Marsdenicae because the pollinia
lacked a differentiated margin and are horizontal in
the anther thecas (Brown. 1902-1903: 1907-1009).
Kunze (1993) pointed out that many [M‘t‘ll“:ll‘ leatures
of this genus suggested a more “hasal™ position in the
Asclepiadoideae. Later a new tribe. Fockeeae. was
published for the two genera Fockea and Cibirhiza
Bruyns (Kunze et al.. 1991). This tribe was said 1o be
distinguished from the Marsdenieae and others by the
shared derived characters of the complex corona, the
large anther appendages. and certain characters of the
translator, namely the absence of true caudicles, the
attachment of the pollinia on the side of the corpusele
closest to the style head. and the lack of a floor in the
corpuscle connecting its flanks.

In fact. many of these characters do not distinguish
the Fockeeae from other asclepiads. A complex
corona is also found in Eustegia R. Br.. where the
ontogeny has heen found to follow a similar pattern to
that of Fockea (Bruyns, 1999: 25, fig. 4). The corona of
Sarcostemma viminale (1L.) R. Br. is also of complex
construction (for its ontogeny see Endress & Bruyns,
2000: 26, fig. 11). At 2=3 mm long. the appendages of
the anthers are unusually large in all species of
Fockea. but in both species of Cibirhiza they are less
than 0.5 mm long (e.g. Kunze et al.. 1994 370, (ig.
). Certainly they are larger (at 1 mm long) in many
species of Microloma R. Br. (e.g.. Bruyns & Linder.
1991: 505. fig. 17) than they are in either species ol
Cibirhiza. Furthermore, the appendages in Telosma
africana (N. K. Bro) N E. Br. resemble those in Fockea
in that they are longer than the fertile part of the
anther and have somewhat inflated margins. As kunze
(1993) showed. the pollinarium of Fockea exhibits
many features of species of Secamone R. Br.. and one
of these is the lack of true caudicles, with the |:<>|Iir|i.-|
attached in both cases 1o a dorsal process ol the
corpuscle. Verhoeven et al, (2003) found that the wall
of the pollinia and the pollen grains differed markedly
in Fockea and Cibirhiza: in Cibirhiza the wall is
present and  the  grains are  single  (as in o the
\.—::"i-|liaitllli(ll';lt'l. while in Fockea the wall is absent

and the grains are i letrads (as in the Secamonoi-
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Table 1.

Vouchers for Fockea and other Apocynaceae used in molecular analyses with Genbank accession numbers for

nuclear (ITS1) and chloroplast (psbA-trnH. trnl-F) gene regions.,

Aceession Origin I'Ts1 psbA-trn tril -1
Cibirhiza albersiana Tanzania, near Gulwe, Bruyns 9652a (BOL) AM235381  AM231756  AM233363
Cibirhiza dhofarensis Oman, Dhofar, Miller 7525 (E. K) AM235382  AM231757 AM233364
Fockea angustifolia, ace. 1 Namibia, Van ZyI's Pass, Bruyns 8054 (BOL) AM235385  AM231760  AM233367
Fockea angustifolia, acc. 2 South Africa, Muden, Bruyns 9406a (BOL) AM235384  AM231750  AM233366
Fockea angustifolia, acc. 3 Tanzania, near Kondoa, Bruyvas 9632 (E) AM235386  AM231761  AM233368
Fockea angustifolia. ace. 4 Zambia, Sinazongwe. Bruyns 9387 (MO) AM235383  AM231758  AM233365
Fockea capensis South Africa, Plathuis, Bruyvns 7340 (NBG) AM235387  AM231762  AM233369
Fockea comaru. ace. 1 Namibia, Numeis, Bruyvns 8821 (MO) AM235388 AM231763  AM233370
Fockea comaru, ace. 2 South Africa, near Port Elizabeth, Dold 2381 (GRA)  AM235389  AM231764  AM233371
Fockea edulis South Africa, near Steytlerville, Briyns 7051 (BOL)  AM232390  AM231765 AM233372
Fockea multiflora, acc. 1 Namibia, Okonguati, Bruyns 1089 (NBG) AM232391  AM231766  AM233373
Fockea multiflora. ace. 2 Tanzania. near Gulwe, Bruyns 9651 (E) AM233392  AM231767 AM233374
Fockea multiflora, acc. 3 Zambia, N of Monza, Bruyns 9593 (MO) AM232393  AM231768 AM233375
Fockea sinuata Namibia, near Maltahshe, Bruyns 5670 (MO, WIND) AM233394  AM231769  AM233376
Raphionacme monteiroae Tanzania, near Gulwe, Bruyns 9652 (K) AM233395 AM231770 AM233377
Rhyssolobium dumosum South Africa. Alexander Bay, Bruyns 3948 (BOL)  AM233396 AM231771  AM233378
Secamone filiformis South Africa, Grahamstown, Bruyns 8990 (F) AM233397 AM231772 AM233379
Telosma africana South Africa. Empangeni. Bruyns 9340 (BOL) — AM231773  AM233380

still  considered  that  the

“presence of a gynostegial corona fused into an

deae). However, they
undulate annulus around the base of the gynostegium,
in addition to a staminal corona of free segments”
(Verhoeven et al., 2003: 70) was one distinguishing
feature of the Fockeeae. This is despite a similar
construction being present in Sarcostemma viminale
and the faet that the corona in Fockea does not form
an “undulate  annulus  around the base of the
gynostegium™ but is a tbular structure that exceeds
the length of both the anthers and the style head and
dominates the gynostegium.

The  morphological position is therefore quite
confused. Consequently the Fockeeae was abandoned
in Endress and Bruyns (2000), and the two genera
were again referred to the Marsdenieae.

Molecular results (Sennblad. 1997; Civeyrel &
Rowe. 2001: Potgieter & Albert. 2001: Verhoeven et
al., 2003) suggested that at least some members of
Foclea and Cibirhiza are sisters to the remainder of
the Asclepiadoideae. Sennblad (1997) found that,
according to rbel. data, F. tugelensis N. E. Br. was
nested within the Periplocoideae and C. albersiana H.
Kunze. Liede & Meve was sister 1o the Asclepiadoi-
deae. However the specimen (Sennblad 237) that had
been determined by U. Meve as F. tugelensis was later
found to be Petopentia natalensis (Schlir.) Bullock of
the Periplocoideae (Sennblad, 1997, note added in
proof) and the specimen (Specks 248) identified as C.
albersiana was Fockea multiflora (Verhoeven et al.,
2003) <o that, according to rbel. data F. multiflora is
sister 1o the Asclepiadoideae. Civeyvrel & Rowe (2001)

found the same position for F. capensis with matK

data. Using trnl-F data. Potgieter & Albent (2001)
found that F. eylindrica R. A. Dyer, F. edulis. and F.
sinuata were sister to the Asclepiadoideae. However,
the credibility of these resulls is again called into
question by the misidentification of material, since
these authors found distinet positions on their elado-
gram for Stapelia revoluta Masson and Tromotriche
revoluta (Masson) Haw.. although the former is the

data  from

basionym ol the latter! Using one
chloroplast gene region. Verhoeven et al. (2003)

showed that Cibirfuza dhofarensis Bruyns, Fockea
edulis, and F. multiflora formed a monophyletic group
that is sister to the remainder of the Asclepiadoideae.

We build on the results of Verhoeven et al. (2003),
Using both molecular and morphological data, we
show that the two species of Cibirhiza and all six
species of Fockea belong 1o a monophyletie tribe, the
Fockeeae. and we elucidate the relationships among
the species of Fockea. We give a detailed account of
all species of Fockea, paying particular attention to
the three
angustifolia, F.

widespread and  variable  species, [
comaru, and F. multiflora. Informa-
tion on the distribution of the species has been much
(1982). and

extended since Court these data are

included.

MaTERIALS AND METHODS

Material from the herbaria BM. BOL. COL. GRA. K.
KMG, LISC, M. NBG. NU. P. PRE. S, SAM. WIND,
and Z was examined. Vouchers used for the molecular
analyses are listed in Table 1. Table 2 provides the
character  states.

scoring for the morphological
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characters (1-13) (see App. 1 for definitions) used in the
cladistic ;|t1.-1]_\-1'-. A\ dash indicates that the character is not
mark  that  the  state s

applicableand  the  question

unassignable.

\"|m'|:|m|n|;,:in'.'t| characters

QO00n 00N 111

,“i|)|-|'i|-.-ﬂ 12345 OT7890 123
Cibirhiza albersiana 11001 10111 0l
Cibirhiza dhofarensis 11001 1111 01
Fockea angustifolia. ace. 1 11001 0ol 1o 000
Fockea angustifolia. ace. 2 11001 0ol 10 (1]
Fockea angustifolia, ace, 3 11001 ool 0o
Fockea angustifolia, ace. 1 11001 OOl 10 0060
Fockea capensis OO0 10110 DO
Fockea comaru, ace. | 11001 aolo 000
Fockea comaru, ace, 2 11001 0ol 1o 000
Fockea edulis 10107 10110 000
Foclea HH-‘FH_'I.?M'(.'. ace, 1 0--01 100 10 OO0
Fockea multiflora, ace. 2 0--01 oo (0
Fockea -FI'HIFH_IHHFUT ace, 3 --01 10110 M
Fockea sinuatu 11000 00110 000
Raphionacme monteiroae 11001 110-- -1-
Rhvssolobium dumosum 0--11 Q00 - - -1
Necamone filtforns O--01 Ol 10- (B
Telosma africana 0--11 [O10- 100]

Hlustrations were made from living material in some
cases and i others from material preserved in

alcohol.

INGROUP AND OUTGROU P SAMPLING

Raphionacme monteiroce (Olivy N EL Br.. Rhiysso-
fobiwm dumosum . Mev., Secamone filiformes (L. 1) ).
H. Ross.
outgroups (Civevrel & Rowe. 2001 Verhoeven el

and  Telosma  africana were taken as
al.. 2003). with R. dumosum and 1. africana chosen
]"(ll'l\"l';ll'

been placed. Secamone  filiformis was

from the Marsdenmieae, where the had
previonsly
"h(l,‘-’ul‘l! = I'l‘lll"'.‘“'nlilli\'(' ”II II"' Sf'l'““l'|l|l]i‘||l;l|'.
while Raphionacme monteiroae. [rom the Periplocoi-
deae. was used 10 root the tree (Verhoeven et al..
2003). We treated the eight species (12 aceessions) of
the Fockeeae as our ingroup. Representatives of all
Fockea
accessions were included for the widespread species
multiflora. Both

species of Cibirhiza. C. dhofarensis and C.albersiana.

hi\ ﬁlll'l'i.l'h I)II were I!.'-l’(l. .'IIIII \'('\I'T'.'!I

F. angustifolia, F. comari, amd F.

were incorporated.  In total, 18 aecessions  were
included o the trel-Foand psbA-trall data-sets.
There were 17 aceessions in the IS data-set. which

excluded Telosma hecause a sequence could not he

numbers. see Table 1.

DNA ENTRACTION AND AMPLIFICATION CF TEMPLATE DNA

Total DNA was isolated from fresh leal material of
the 18 samples by the method of Saghai-Maroof et al.
(1984) as modified by Dovle and Doyle (1987). The
three DNA regions were amplified from total DNA by
polvmerase chain reaction (PCR). The trnl -1 region
(consisting of the adjacent tenl. intron and trnl -F
intergenic spacer) was amplified using primers ¢ and
("Taberlet etal.. 1991). The psbA-trnH intergenie spacer
was amplified using primers psbAF and irnHR (Sang et
al.. 1997), The I'TS region was amplified using primers
1152 (Baldwin, 1992) and 18KRC (5 -CCACGCGUGE-
TACACTGA-3"). Twenty-live microliter reactions were
prepared. which comamed 19 pl. ol sterile water.
2.5 ul ol 10X PCR bulfer, Tl of 10 mmol/L dNTPs
in equimolar ratio, .75 gl of each 10 tmol/L primer.
0.5 ul. of 25 mmol/l. MgCly, 0.125 pl. of Tag DNA
polvmerase (5 U/ul), and 0.5 pl. of genomic DNAL In
seneral. a 10> dilution of the extraction produet was
used as template DNAL Thermal reactions were carried
out as follows: first 2 min. at 97 C,initial denaturation,
I eyvele: denaturing at 95 C for 1 min.: annealing al
52 C for 45 sec.: extension at 72 °C for 2 min: the
three eyeles repeated 30 times. and finally followed by
i by

cleaned using the QIAquick PCR ||l||'i|'i|'alliu|1 kit from

extension for & min. al The reactions were
Qiagen and the i:|||'i|'i|-i| products were eluted in 60 pl.

ol sterile water.

SEQUENCING AND ALIGNMENTS

Both strands of the PCR products were cvele
sequenced. using the ABL PRISM Dye Terminator
Reaction Kl {\p|l|ii'l|
U.SA). The

primers used for amplification were also used for the

Cyele Sequencing Ready
Biosvstems,  Foster City, California.
sequencing reactions, The samples were run on an
Applied Biosystems 377 automated DNA sequencer.,

Data

Geneloe

assembled  and  edited  using
2.6.002 (Nicholas & Nicholas.
1997) and Chromas version 143 (MeCarthy, 1990-
1997). Sequences were aligned by eve. Ambiguous

IUPAC

ambiguity svmbols <o as 0 maximize retention of

files  were

Version

Pll.‘iili(lllh were  coded ll.-irl;.', ;l|l}1|'lr|rl'i:itl-
imlormation., The mvl}nld ol .-i'l|||||it' indel I‘ni]ill:_' of
Sinmmons and Ochoterena (2000) is followed, in which
all gaps were treated as single sites, coded as binary
characters and added o the data matrix. Areas of
ambiguity in the alignment were excluded from all

analyses,
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Table 3.
anil their presence (1) or absence (0) in six regions: (1) Cape

Taxa used in the analysis of ancestral areas

Region: (2) Suceulent Karoo Region: (3) Nama Karoo Region:
(1) -l‘l'l}]!'li(‘ill and subtropical Southern Africa: (5) South

Tropical Africa: and (6) Arabia,

Region

Species 1 2 3 1 5 O
Secamone filifornis 1] () 0 | | ()
Cibirhiza albersiana 0 0 0 0 | 0
Cibirhiza dhofurensis 0 0 0 0 0 |
Fockea angustifolia 0 0 I | 1 0
Fockea capensis 1 | () 0 0 ()
Foclea comaru I 1 | 1} 0 0
Fockea edulis | 0 0 | i} 0
Fockea multiflora 0 0 0 | 1 0
Fockea sinuata 0 | I 0 () 0

CLADISTIC ANALYSES

Three  matrices analvzed. one consisting

of combined tral-F and psbA-trnHl sequences for

were

all 18 acecessions and a second of 1TS] sequences [or
Due 1o the

the  plastid

17 accessions  (excluding  Telosma).
uniparental  mode  of inheritance  of
genome, we would not expect incongruent pallerns
of relationships from the different plastid regions, and
so we analyzed only the combined matrices for the
trnl-F and psb A-trnH data. A third matrix consisted of
ITs1, psbA-trnH

sequences for all 18 accessions (Telosma coded as

combined trnl-F, and spacer
7). No tests of congruence were performed before
combining the data, because incongruenl nodes were
at moslt '.\-'t'alk|_\z :-ill]?pl)l‘lt‘ll {.]ut’kknil]‘ supporl percent-
age, JK. < 63).

All eladistic analyses were performed using the
parsimony algorithm of PAUP* version 4.0b4 (Swof-
ford. 2000). Fach data matrix was analyzed using
1000 replicates of random taxon-addition to find local
minima in  the TBR

reconnection) branch swapping with MULPARS on,

lree-space. (tree  bisection-
and all character transformations treated as equally
likely (Fiteh, 1971). At most two Irees were saved on
each replicate to minimize time spent swapping al
local minima in the tree-space. All trees found in the
initial 1000 replicates were then used as starting trees
for a second round of TBR swapping with a tree limil
of 30.000. To assess clade support, the data were

illlill}'i’.t'il ll.‘*l.ll,‘," lll(‘ jil{'kklli[‘(‘ l)|ltil)|l as illl'lll"lll(‘lﬂ["(l il]

PAUP*. It is known that. with a removal probability of

30.79%. JK 03 or more corresponds 10 a node
supported by at least one uncontradicted character
and may be regarded as supported by the data (Farris
el al.. 1996; Backlund & Bremer, 1997; Bakker et al.,
1998). Therefore, the percentage of deleted characters

for all jackknife analyses in this study was fixed at
30.79%. Only groups with JK greater than 50 were
retained.

The ancestral area method of Bremer (1992} was
used to locate the geographic origin of Fockea. The

analysis was performed using PAUP*, with Secamone

Siliformis and the two species of Cibirhiza as out-

groups. The area over which the species oceur was
divided  into six ri‘giuns: (1) (;;||1|- Hl’;:i(ln. (2)
Suceulent Karoo Region, (3) Nama Karoo Region,
(4) Tropical and subtropical Southern Africa, (5)
South Tropical Africa, and (6) Arabia. The occurrence

of the species in these areas is given in Table 3.

REst s

Statisties, including numbers of variable positions
and measures of consistency, are given for each

llﬂill}'.‘ii.‘i in r[‘illlll' 'I-‘

CHLOROPLAST {rnl-F AND p.\'h-\-.’!'mi ANALYSIS

The strict consensus (Fig, 1) of the four trees
recovered shows a monophyletic Fockea (JK 52),
which is sister to the two species of Cibirhiza (JK 78).
\.\ ||}|||1 l“‘!lt'f‘f(’d. Illt‘i‘.t‘ l'Il'.llI('."'! are I-{'ll'il'\.'i'll El“l’-] llll‘.‘-'nt'
with  F.
accessions of F. comaru. The three clades are: (1)
the four accessions of F. angustifolia (JK 98), (2) the
three specimens of F. multiflora (JK 99), and (3) F.
capensis and F. edulis (JK 63).

form a pn]_\-‘!nlll_\ sinuata  and  the two

NUCLEAR (ITS1) ANALYSIS

The strict consensus  (Fig. 2) of the four trees
recovered shows a highly supported monophyletie
Fockea (JK 98). which is sister (JK 100} to Cibirhiza,

The nue

sar data achieved a higher resolution among
the species of Fockea than the ehloroplast data. Within
Fockea, the three accessions of F. multiflora form
a monophyletic clade (JK 96). which is sister 1o the
remainder of Foekea (JK 70). The remaining taxa fall
into a |H)|}-'1ul||}' [-n}l:aisting ol two Iﬂ&j(ll‘ clades, F. edulis
and F. capensis. The two major clades are: (1) all four
accessions of F. angustifolia (JK T1) and (2) F. sinuata
and the two accessions of F. comaru (JK 75).

COMBINED MOLECULAR ANALYSIS

As in the previous analysis, the strict consensus of
the two trees recovered (nol shown) shows a well-
supported, monophyletic Fockea (JK 90), which is
sister to Cibirhiza. With both nuclear and chloroplasi
data, the |'t-‘l;itit:-|1.-\|1i|1r«' within Fockea are well resolved

and mostly well supported. The three accessions of F.
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Table 4.

RC. rescaled consistencey index,

Statistics for eladistic analvses and trees for Fockea and related taxa. ClL Consistency index: R retention index:

.\(). IIII

Total Variable  Informative Tree
Data partition  characters characters  characters  shortest trees  length Cl Rl RC Indels
trnl.-l 8ivl 41 20 — - — — 2
pshA-trnH 101 36 il e — 3
Chloroplast 1265 77 103 1 165 0.752 0.823 0.619 1)
ITsl 037 113 69 1 131 0.761 0.799 0.608 3
A molecules 1902 100 172 2 300 0.731 0.788 0.570 13
Molecules and 1915 203 185 1 327 (.722 0.781 0.563 13

II'IIII'lIhI ll{};_"_\'

muldtiflora are again sister (JK 82) 10 the remaining
species of Fockea, The remainder forms a well-
supported  clade (JK 100) consisting of the  four
accessions ol F. angustifolia. which is sister 1o
a weakly supported clade (JK 53) made up of two
main clades, These two elades are (1) F. capensis and
F. edulis (JK 83) and (2) F.

accessions of F. comaru [JK Ok The two accessions

stnata and the two

of I, comaru are nol sister laxa, since one of them is
sister to F.sinuata. However, this relationship gained
tlllll\' minimal support (JK 52) and miy therefore he
spurious.

We show one of the two equally parsimonious trees
as a phylogram (Fig. 3). The relatively long branches al
the bases of the various accessions of F.angustifolia
and F. mu."ffﬁm'r: show that the two lrnpit';li :apm'it':a are
well separated [rom each other and from the remaining
four species of Fockea, which have accumulated far
fewer molecular changes. There are also numerous
molecular changes among the four accessions of F.
angustifolia. Similarly, in the other widespread species,
F. multiflora. there are several molecular changes. In
contrast, among the more local F. comaru and F.

sinuata there is only one molecular change. which

i'llil('l'.‘; One iil‘{'1'.‘iﬁi(l|| llr J“". Caonari I!Ji )‘l; !()'l({-?l.l } HES ﬁi:’ill'!'

to F. sinuata, These two, in turm, are sister o the second
accession ol F. eomaru (Dold 2381).

COMBINED MORPHOLOGY AND MOLECUTAR ANALYSIS

Here data for all 18 accessions were analyzed.,
including the 13 morphological characters listed in
Appendix 1. In the striet consensus (not shown) ol the
four trees recovered, Cibirhiza and Fockea are mono-
phyvletic and sister 1o one another (JK 95 & 88,
respectivelvl. Fockea multiflora remains sister 1o the
rest of Fockea. which forms a strongly supported clade
(JK 85). Less resolution s achieved among the other
species of Fockea, with the weakly supported southern

(F. and F. ol

collapsing to a polytomy with F. angustifolia.

clade Comar sineta) Figure 3

IOGEOGRAPHY

Results of the ancestral area ;1!|;ll).~ai5 (T;al:]t' D)
show that the highest ratio of gain 1o loss oceurs in the
South Tropical Africa region (Area 5), followed by
Tropical and subtropical Southern Africa (Area 1),
The lowest ratios are in the Succulent Karoo Region
(Area 2) and in Arabia (Area 6). A higher gain 1o loss
ratio for a given area indicates a higher probability

that this area is ancestral,

Dhisirssion
Lo MONOPHYLY OF FrihEA

In all of our ;lII:Il)‘Hl—‘s Fockea is lllullu]:'!_\'vlil‘ and
sister 1o a monophyletic Cibirhiza.  Although the
monophyly of Fockea is poorly supported in our
chloroplast analysis (JK 52, Fig. 1). both the nuclear
(I 98, Fig. 2) and the combined molecular analyses
(JK 90, Fig. 3) show high support for the monaphyly of
Fockea. The long hranch subtending the Fockea clade,
shown in Figure 3. indicates that Fockea 1= well
separated from its sister Cibirhiza. Morphologically
the two genera are well separated 1wo. Fockea is
characterized by the tubular outer corona enclosing

the anthers and much exceed g them. with the inner

lobes partially fused 1o the inside of this tube, and the
erecl, swollen appendages of the anthers that more or
less completely G the corona tube and much exceed
the style head. Cibirhiza 1s charactenized by a low
outer corona ring surrounding the whole gynostegium.,
with a tooth behind each slender and terete inner lobe,
The anther appendages are short and adpressed 1o the
shy le head.

2 RELATIONSHIPS AMONG THE SPECIES OF FOCKEA

Fockea consists of two widespread, mainly tropical
species (K. angustifolia and F. multiffora) found from
Kenva 1o Namibia and South Afvica and four much

more local taxa (F. capensis, F. comaru. F. edulis, and
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— Fockea multiflora acc. 3
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— Telosma africana

Secamone filiformis

Figure 1.

Raphionacme monteiroae

Striet consensus of four trees obtained from analysis of combined data from the two chloroplast genes il -F

and pshA-trnH. Numbers above branches indicate jackknife supporl percentages.

I, sinuata) that are endemic to Namibia and South
Africa. The slarkesl l1lm‘|:l|n|n;_'iru] contrast within the
genus is beween F. multiflora. which is a massive,
tropical liane without a tuber, and the others, which
are relatively small climbers with a swollen, mostly
subterranean tuber.

Relationships within Foekea are well resolved and
mostly well supported. In addition, the relationships
Sllggt‘r&[t‘(i |1}' the molecular results are i‘n'qut*nl]}'

congruent with those from the morphological char-

acters. F. multiflora is sister to the rest of Fockea.
Among the tuberous species, the mostly tropical F.
angustifolia. is. in turn, sister to the remaining taxa
that are endemic to southern Africa. Among the
southern African taxa. F. capensis and F. edulis are
well supported sisters and both have large. slightly
exposed tubers. substantial stems. and elliptic to
n{"dl‘l} [']Iljl.'llln'.llh ]{'H\l‘:"-. l{t‘lilli(”lﬁllip?‘ s'.“l!l)n:‘,[ lhl‘ hlnii”
Sllt'('i("-"'i Il“\'ilig .'-'Il"llll('r slems E.llld |||ilif||‘\ Ii“t’ill‘ ll'il\’l'.‘?

are more complex, with the two southern African taxa
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71

Cibirhiza dhofarensis

- Fockea angustifolia acc. 4

94 — Fockea angustifolia acc. 2

100

Fockea angustifolia acc. |

Fockea angustifolia acc. 3
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Fockea capensis

Fockea comaru acc. 1

75

97 08

Fockea comaru acc. 2

Fockea sinuata

Fockea edulis

—

Fockea multiflora acc.

[R%]

96 Fockea multiflora acc.

e

Fockea multiflora acc.

Rhyssolobium dumosum

Secamone filiformis

Raphionacme monteiroae

Figure 20 Striel consensus of Tour trees obtamed Trom analvsis of nuelear ITST datae Nambers above hranches indicate

jackkmfe support percentiages,

(F. comaru and F. sinuata) grouping together hut F.
angustifolio remaining well outside 1this grouping,
This is particularly interesting as . angustifolia and
F. comarn may ocenr logether and are morphologi-
callv very similar.

The phylogram  (Fig. 3) shows that both of the
widespread, mainly wopical species. I angustifolia

and #mndriflora. lie on comparatively long hranches,

while the more local southern Alvican endemies hie on
shorter branches. This corrohorates studies in tl!hi'l'
families. where extensive radiation in southern Afvica
has been accompanied by relatively small changes in
the gene regions examined (e Klak et al.. 2003:
20000, As in Fockea, radiation in these other families
i especially assoctated with the ard winter vainlall
and s addition.  considerahle

zone margins. In
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Raphionacme monteiroae
— 5 changes

Figure 3. Phylogram of one of two trees oblained from combined analysis of chloroplast trnl-F, pshA-trnH. and nuclear
ITS1 data. The lengths of the branches are in proportion 1o the number of changes in the nucleotides. The arrow indicates
a node that collapses in the striel consensuos tree. Numbers above branches indicate jackknile support percentages.

molecular variation 15 found among the different 3 RELATIONSHIPS WITHIN SPECIES IN FOCKEN
accessions of cach of the widespread. mainly tropical

species of Fockea. In [act. the phylogram shows that Our sampling contained multiple accessions of

these accessions vary more among each other than do
all the the

I'i'l.‘;lti\'("_\-' |.t'\\' I'Il[)ll'l'lllili' ('llilll;.'_’l‘:‘i }I&l\'l‘ {l('l'ili'!‘l‘ll. “ IH

ACCeSSIONs  in southern clade. where

|lt1.‘-s:-ii|l||* that these |!‘n|lii'il] species of Fockea are

much more ancient than the southern taxa.

three of the most variable and widespread species.
We included three accessions of Fockea multiflora.
In each of the molecular ;lrlal]}.-:me. I|l|=_\ formed a clade
that is strongly supported. In the combined chloro-
plast analysis (Fig. 1) and the combined molecular
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Table 5. The number of Fockea species gained and lost for each of six geographic arcas, The proportion of gains/losses

was used in the ancestral arca analysis (Bremer, 1992) 1o determine the geographic origin of Fockea.

Gains lLosses Gains/lLosses
Area |: Cape Region 3 5 0.0
Area 2: Sueculent Karoo Region 2 D 0.1
Area 3: Nama Karoo Region 2 | 0.5
Area s Tropical and subtropical Southern Africa | 3 1.3
Area 5: South Tropical Africa 1 2 2.0
Area O: Arabia | 3 0.3

analysis (Fig, 3). the southermmost collection is sister
to the others.

We ineluded four aceessions of Fockea angustifolia
and found that they consistently formed a clade that is
strongly  supported in the  combined  chloroplast
analysis (Fig. 1) and in the combined molecular
analysis (Fig. 3). though less so in the ITS1 analvsis
(Fig. 2). In the combined molecular analyvsis (Fig. 3).
the northernmost accession (Bruyns 2032) 1s sister 1o
the others. which form a strongly supported clade

relative 1o il The wide morphological variation known

in I angustifolia in southern Afvica and the lack of

any significant morphological  differences  between
these northern collections and those further south
make the recognition of separate taxa here impossible,
despite the strong support for clades within F.
angustifolia.

We included two aceessions of Fockea comaru. In
the combined molecular analysis (Fig. 3). one acces-
sion of F. comaru (Dold 2381) comes oul as sister 1o
a elade consisting of . comaru and F. sinuata.
I“iglln- 3 shows that this is caused ||_\' a difference in
a single amino acid, which is also reflected in the
weak support for the F. comaru=F. sinunata clade (JK
52):

L BIOGEOGRAPHY AND ECOLOGY

Our ancestral area analysis suggests that Fockea
originated in- South Tropical Africa and  radiated
southward, Fockea s endemic to Alvica south of the
equator, and most species are found in southern
Alrica. Only two species (. angustifolia and F,
multiflora) extend north of this. Both of these reach
Tanzania  and  are  the most widely  distributed
members of the genus. Fockea angustifolia s the
mosl \\'illl'l_\' distributed of all and is recorded from the
subtropical Kimberley and Prieska area of central
South Africa (in and to the east of the Nama Karoo
Region of Jirgens, 1991) to southern Kenva. Fockea
multiflora. on the other hand. is a purely tropical
species oceurring in northern Namibia and southern

Angola. the basins of the Okavango and Zambezi

Rivers. and in central Tanzania. The distributions of
both F. angustifolia (Fig. 5) and F. multiflora (Fig. 9)
exhibit a marked disjunction between the valley of the
Zambezi River and central Tanzania. These patterns
coincide largely with the more arid woodland or serub
ol Acacia Mill.. Commiphora Jacq.. and Balanites
Delile (where they are found) and the more mesic
woodland dominated by Brachvsiegia Benth.. where
they tend not 1o oceur.

The remaining four species are endemic to the semi-
arid to and, temperate 1o subtropical parts of South
Africa and Namibia. Fockea capensis is the most
restricted. occurring on the Little Karoo and in some of
the drier surrounding mountains in =outhern South
Alrica in the Suceulent Karoo Region (Jiirgens, 1991,
Fockea edulis s mainly found in semi-arid patches in
the coustal parts of southern and southeastern South
Alrica from the Succulent Karoo Region eastward.
Fockea and  Fo sinwata are more widely
South - Africa Fockea

CONMrn 1% .-«ll‘ull;_"_\' (but nol exclusively) associated

comarit
distributed in and Namibia.
with the western part of South Africa. receiving winter
rainfall, and is particalarly found in the Suceulent
Karoo Region. s distribution extends into the Nama
Karoo Hl*;,{iull i.liil'gi'nﬁ. 1991) of central South Africa.
Fockea sinuata is mainly found within the Nama Karoo
and on the castern margins of the Suceulent Karoo
Region. The shorter branches subtending these four
speeies suggest that this radiation may have been more
recent than the radiation within K. angustifolia and F.
muldtiflora, where the branches are mostly longer.
Fockea angustifolia. F. comaru. and F. sinuata all
oceur elose together in some areas on the Great Karoo
ol South Africa bul. whereas F. angustifolia and F.
comart may actually grow in the same habital, F.
stnata oceupies a distinet niche in which  F.
ungi.‘sf{lf;:ﬁn is I‘;Il'l'|_\' found and where F. comaru
never grows. Fockea comaru oceurs together with 1,
edudis on the Worcester-Robertson Karoo (southwest-
ern South Africa) and very occasionally with £
capensis on the Little Karoo of southern South Afrvica.
Most le‘{'il'.‘\ ol Fockea oceur on rnl'k)‘ llill.-i. where

the edible tubers are wedged tightly among stones and
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protected from excavalion. Fockea angustifolia occa-
sionally grows in flat. pan-like areas, and F. sinuata is
almost exclusively found in calcareous, pan-like
areas, which become seasonally but very intermit-
tently moist. All species, except F. multiflora. have
a geophytic tendency, often with the ability 10 die

back to the twber under very dry conditions.

5. POLLINATION

Two facts suggest that the method of pollination in
Fockea is not the same as in mosl other il.'-\l‘!l'piil{{.-i.
Firstly. the flowers are remarkable for the extremely
restricled access to the pollinaria, and, unusually. the

main organs causing these restrictions are the anther

appendages. which block the corona tube. Between

illljtli't’ﬂ' il"lt‘[’ corona Il)l?(‘h’ lli(‘l‘{' dre lhrl‘l' TATTOW

channels leading to the base of the corona. Two of

these are on the sides of the long outer corona lobules,
and a fine hair inserted down either of these is
directed exactly 1o the base of the corpuscle. The
other channel lies behind the lowest part of the outer
corori, and 11 |:rm-'ititt.~a access lo the nectarial orilice
below the corpuscle. Secondly, the margins of the
anthers are schlerenchvmatous only for a very small
distance near their base or are not hardened at all.
The schlerenchymatous  part is found below the
t‘m‘plle-'-(-h- but does not continue helow it for some
distanece, as is customary.

In field-collected flowers, it has been found in
Fockea that very few pollinaria are removed from their
position on the style head. The only germinating
pollinia have been found in the base of the longer
channels reaching the nectarial orifices. and 0
appears that pollination is achieved il pollinia are
deposited sufficiently far down these channels. The
rudimentary guide-rails appear to direct a probing
proboscis toward the base of the corpuscle. This
enables the pollinarium to be removed, but the guide-
rails seem to play no role in the deposition of the
pollinia. It seems that the weak corpuscle partly
breaks up and in so doing probably causes the
pollinium to be wiped off the pollinator’s proboscis in
the narrower parts of the channels (the guide-rails may
assist in wiping them off too). Evidence suggests that
the same mechanism is involved in Cibirhiza (Kunze
et al., 1994).

Pollination in the Periplocoideae is achieved when
pollen is wiped off the spoon-like receptacle of the
translator onto the base of the style head (Bruyns &
Klak, pers. obs.). Here guide-rails are altogether
absent. In the Secamonoideae, guide-rails are present
and they guide potential pollinators  toward  the
corpuscle for removal, but it is unknown what role
they play in the deposition of pollen. In the Fockeeae,
rudimentary guide-rails are present and they guide

potential pollinators toward the corpuscle for removal.
but they appear to play no role in the deposition of
pollen. These three groups are successive sisters to
the rest of the Asclepiadoideae, in which the guide-
rails are better developed. In the rest of the
Asclepiadoideae. the guide-rails assist in the removal
of the pollinarium but have the unique additional
function of holding the inserted pollinium as the
pollen tubes grow.

TAXONOMY

Fockea Endl.. in Endl. & Fenzl, Nov. Stirp. Dec. 3:
17. 1839. TYPE: Fockea capensis Endl.

Chymocormus Harv., London J. Bot, 1: 23-24 (1842). TYPE:
Uttenhage, Zevher 965 (K!).

Frect to twining herb to massive liane often with
underground to slightly exposed tuber tapering into
small taproot anchoring plant, with [ibrous roots. sap
milky. Stems dextrorsely twining or erect, 80 mm—
15 m long, 2-300 mm thick. slightly fleshy, finely
pubescent when young, later covered with a shiny gray
hark. Leaves opposite, spreading, subcoriaceous, gray-
areen Lo green. pubescent (with fine verrucose hairs)
to glabrous: petiole 0-25(—15) mm long, spreading:
blade 13-60(=150) X 1.5-20(-100) mm. linear to
elliptic, acute to obtuse, apiculate. margins slightly to
strongly revolute, non-succulent. deciduous, midrib
paler than rest. Inflorescences extra-axillary. 1- to 20-
flowered. umbellate, pubescent: peduncle 0-15 mm
long, stout, with several short bracts at bases of
pedicels: pedicels 1-15 mm long. Sepals adpressed 1o
1.5-3 X

pubescent outside and glabrous inside: corolla rotate,

corolla tube. lanceolate. acute. I mm.
8-22(-40) mm diam.: outside pubescent, gray-green:
inside puberulous to glabrous. green o brown: tube
1.5-5 mm long, ca. 2 mm broad at mouth, = glabrous
lobes (3-)5-12(-18) X ca.

obtuse, .--prn'adinf_r. ll.'-'.llall}' .~a|1i|‘ai||i|lj_' o lell, often

within; 2 mm. linear,
twisted 1o left when viewed along lobe: ecorona
consisling of 2 series of lobes, white, glabrous: outer
forming cyvlindical tube with several series of erect to
spreading lobules arising at mouth of tube: inner
consisting of 5 erect lobules partly fused to outer
corona tube lower down and usually pressed to backs
of ;u]l]u'r a|1pt-r|dag¢'.~a :1||l] {'.\:{'('I'lling ||i('ll|: anthers
consisting of erect = quadrangular fertile part pressed
to style head. above this with much inflated erect.
transparent-white sterile appendage 2-3 mm  long,
these appendages connivent and pressed to one
another, filling up arez inside corona tube: style head
less than 2 mm l(mg. nol t‘m-m—-dinp‘ fertile part of
anthers, slightly bifid at truncate apex, below this
widening to base of anthers then narrowing and sessile
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on ovaries: pollinariem with 2 small  translucent
nearly flat and elliptical erect pollinia sessile on
small brownish usually narrowly elliptical corpusele,
Follicles 50-220 X

fusiform and narrowing into slender beak. uniformly

8-30 mm. pendulous. broadly

glavcous green turning brown, glabrous, sometimes
pustulate, single by abortion, containing 50 1o 150
seeds: seeds Mattened, |u';n’—:¢hu|n*(i in outline, 614 X%
3-8 mme pale beige or yellow 1o pale hrown, with
usually somewhat paler margine slightly papillate.
with coma altached at one end except in F. sinuata

where hairs extend on margin around seed,

One of the delining features of the flower in Fockea
15 the complicated. white. tubular corona with manm
small lobules projecting inside and around it edges,
This corona starts off as a series of vertical ridges
below the lower margins of the anthers (forming the
giide-rails). with an ouwtward swelling also occurring

below these ridges (Endress & Bruyns, 2000: 18, [ig.

9). Gradually three distinet parts appear to this outer

corona: a horizontal lobule bridging the aup hetween
the anthers, two diagonal ridges arising (rom the
vertical ridges of the carliest stages. and a further
lobule hehind and somewhat below each anther. Thus
the outer corona consists of 15 lobules. An inner
corona ol five lobules appears shightly after the firsi
parts ol the outer series have begun to swell, and cach
of these lobes lies behind the anther and a Linde above
the outer series. In more advanced  stages these
structures become obscured, and the various lobules
of the outer corona fuse into a tube. The longest
spreading lobules around the mouth of this wahe are
the ones i the outer series that arose directly hehind
the anthers. These longest lobules are (lanked on

either side by a somewhat channel-forming Tohule.

and these are derived from the two diagonal ridges of

the outer series, The remaining lobule of the outer
series forms a fairly low  bridge  between  these
channel-forming lobules to complete the tabular outer
coroni. The Tobes of the inner corona are Tused 1o the
ouler corona lube nmlrl_\ o ils apex. and the ‘dragged’
vascular traces ol the anthers show that at least some
of the vertical expansion of this tbe is achieved by
growth at the base of the anther,

In the mature Mower in Fockea. there is consider-
able hasal Tusion between the corona tube and the
corolla. As can be seen in Figure 41 and G the join
between the corolla and the corona tube is mueh
higher than that between the coralla and the calva.
However, the ontogeny of the corona shows that this
fusion 15 a later :|v\v[t:pll1c-'!|l. and the fact that the
vaseular trace of the corona branches off from that of
the adjucent anther also suggests that this fusion s

secondary and does not imply that the corona is

contributed o by the corolla. though this  was

suggested as a possibility by Kunze (1996: 29),

Kunze (1996: 553, figs. 3-5: 551, fig. 12) has shown
that the anther in Fockea edulis and F. sinwata contains
endothecial tissue that almost completely surrounds the
two locules in each anther. He also Tound that there is
some dorsal dehiscence of the anther. as i it still
contained four locules rather than two.

Another defining leature ol Fockea is the cluster of
inflated.,

appendages of the anthers which fill the corona tube

five soft. erect, translucent white sterile
(Fig. 1. G). These appendages only develop their
inllated form |'|’|;|li\|-|_\ late. In the :';n'|} slages there
is a distinet separation of the fertile and sterile parts
of the anther by slight indentations on either side al
the base of the sterile part (Endress & Bruyvns, 2000:
18 fig. 9). as is commonly found in the mature anther
of the Asclepiadeae. Beneath cach appendage the
short, roughly square anther is pressed inward onto
the style head. The Tower margins of the anthers are
slightly - hardened and hyaline toward their base.
forming rudimentary - guide-rails - just below  each
(‘“l'llll.‘\(’ll'.

The two ovaries in each (lower are together about as
broad as tall. and they contain many small ovules
(Fig. . G) They are only partly superior. because the
oviles continue somewhat helow the level of fusion of
the 1':1|) xand the corolla, The c»mnp;n‘alli\('l} short .‘-al_\'|v
head is sessile on the ovaries. 1Uis hroadest al the level
at which the corpusele is secreted. aflter which it
narrows into a shorl, truncate, and shightly bifid apex
that does not exceed the fertile parts of the anthers.

The |H)||iII;U"IlH|I in Fockea consists ol two small,
||.>-.u:1||} Mattened. clear 1o anslucent white, t'“ipli(';il
pollinia and a corpuscle of almost equal size (Fig. 61,
I: Fig. 8G. M. S: Fige 10H). The pollinia are often so
flat that together they make up no more than the
thickness of the corpuscle, Kunze (1996: 553, figs. 3.
5) has shown that in £ sinwata the pollinium is mostly
made up of just two layers of pollen grains, while in F.
edulis it would appear that only a single laver is
present, The corpuscle is pale hrown (often only
brown and shiny around the top). and it is generally
broader when viewed from the side than when seen
from above. Il is very easily broken into two halves.
Near the apex of the corpuscle on the side closest 1o
the r‘-i)li' head there is a small process Lo which both
the pollinia are attached. and this may he quite easily
visible with the light microscope in some plants. In all
species a candicle joining each pollinium to the
corpusele is lacking, Around its hase the structures Iy
which the corpuscle is attached 1o the style head may
be visible as shight protrusions, Kunze (1993) showed
that the corpuscle has flanks and a Y-shaped (loor

that disappears toward the base of the corpuscle.
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Figure 4. A=E. Seedlings in Fockea, about 20 days old. F, G. Hall flowers in Fockea. —A. B. Side view of plantlet, —C,
D. Face view of cotyledon, —E. Face view of one of second pair of leaves. e, cotyledon: h. swollen hypocotyl: p. primary stem:

ca. calvx: co, corolla tube: a. anther: aa. sterile anther appendage: oc, outer corona tube: ic, inner corona lobes; ¢, corpuscle;
s, style head: ov, ovary. Drawn from: A, C. E. F. sinuata, Bruyns 3023 (NBG): B, D. F. edulis, Bruyns 4995a (BOL). F, F.
comaru, Bruyns 3329 (BOL): G, F. edulis. Bayer 325 (NBG). Scales: A, C,E =3 mm (at A B.D =2 mm (at B): F.G = 1 mm
(al ().

Verhoeven and Venter (2001) found that in F. Seedlings (Fig. 4) have been observed in all species
angustifolia, F. multiflora, and F. sinwata the grains  of Fockea except F. multiflora. Each plantlet consists
are grouped into tetrads and there is no outer envelope  of a swollen, fleshy. green hypocolyl (at least half of

or pollinium wall. which projects from the soil) with two broad. green
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colyledons at the apex. The primary leaves and stem
emerge from between the cotyledons aller one o three

weeks, and the primary leaves are always much

narrower than the cotvledons, Swelling of the base of

the hypocotyl leads to the formation of the tuber below
ground level, while the upper part of the hypocotyl
above the soil does not thicken. In species sueh as F.
comaru and F. sinuata, where the wber can be up o
20 em below the surface of the ground. the base of the
hypocotyl elongates as well as swells so that gradually
the tuber develops well below the surface.

A similarly succeulent hypocotyl is common in
many of the succulent Asclepiadoideae and is even
known in the Periplocoideae in such species as
(Costantin - &  Gallaud)
Klack.. Sacleuxia salicina Baill., and Stomatostemma
Venter & D. V. Field. In the

Asclepradoideae 1t is found in the Fockeeae in

Ischnolepis  graminifolia

penduling H.

Fockea. in the Asclepiadeae in Sarcostemma R, Br.
and suceulent members of Cyvnanchum 1., and it is
most common in the Ceropegicae (Broyns, 2000). A
succulent hypocotyl is unknown in the Marsdenicae
(Forster. 1995).

KEY 70 THE SPECIES OF Fooket (SOUTHERN 10 EASTERN AFRICA)

La. Leaves rarely more than 30 mm long and not more
than 20 mm broad: stems arising via narrow neck
from distinet basal {mostly subterranean) tber,
stems short and erect or climbing 1o 1-2 m.
2a. Leaves hinear, not more than 4 man broad.

Ja. Margins of leaves revolute, leaves with
dense adpressed pubescence, outer co-
rona without  spreading  flap behind
each |n||;_:n--.l terete lobule,
ba. Margins of leaves strongly undu-

late: corpusele relatively massive
hroad — as

and  nearly  hall  as

pollinia w sws v o 0. F. sinuata

b, Margins of leaves not undulate:
corpuscle very slender and much
less than hall as broad as pollin-
it oon.dd mod abdmmm s 3. F. comaru

3b. Margins of leaves not revolute, leaves

with sparse pubescence, outer corona

usually with spreading (lap behind each

longest terete lobule .0 10 FD angustifolin
2h.  Leaves elliptic 1o nearly circular, 622 mm
hroad.

Sa. Outer corona without spreading {lap
behind cach longest terete lobule: upper
surface of tuber projecting from ground,
Oa. Leaves & glabrous or very sparse-

Iy pubescent, margins only slightly
LF

Ob.  Leaves Tinely and densely pubes-

undulate. . .. ... ... ... edulis
cent. margins strongly undulate . .
AR e 2. F. capensis
Sh. Outer corona with spreading flap he-
hind ecach longest terete lobule: tuber
well below surface of groumd .. ...
L. F. angustifolia

1. Leaves usually more than 30 mm long and 25 mm
hroad: stems usually massive and often ¢limbing
on trees o 10 m or more, plant without distinet

basal Taber @ sun o0 e eems 5. F. multiflora

1. Fockea angustifolia K. Schum., Bot. Jahrh. 5)'5I.
17: 116, 1893, TYPE: South Africa. Cape,
Griqualand West. 48 km W of Kimberlev. 6. J.
Lewis 07535 (neotype, designated here. PRE!:
duplicate, SAM!). Figure 6A-D.

Fockea sessiliflora Schltr., Bot. Jahrb. Svst. 20, Beibl 51: 44
1895, TYPE: Sowth  Africa. Transvaal, Klippdam,
45007, 1T Feb. 1894, F. R R Sehlechter 1193
(lectotype, designated here, drawing al W, not seen).

Fockea ugardii N, E. Br., FL. Trop. Afr. 4 (1): 429, 1903,
TYPE: Botswana, Ngamiland, Kwebe Hills, £, f
Lugard 299 (holotype. K!).

Fockea dammarana Schle, Bot, Jahrb, Svst. 38: 56, 1905,
TYPE: Namibia. 1879, T. J. 6. Een
(holotvpe, BM!).

Fockea tugelensis N E. Bro, FL Cap. 4 (1) 778, 1908, TYPE:
South Afvica. Natal, Togela, Wo T Gerraed 1310
tholotype, K!: isolype, B 1.,

Fockea muddbraedii Schlte. in Mildbr., Wiss, Ere. Deut,
Zentr-Afr, Exped.. Bowo 20 545516, 1913, TYPE:
Tanzania. Lembeni, 4 Sep. 1910, H. J. P. Winkler 3803
tholotype, K!).

Fockea Moore, F Bot. 52: 149, 1014, -|I}|1I':
Zimbabwe,  Melsetter  distr. Victoria,  Monro 828
(leetotype, designated here. BOLYL: duplicate. SRGIH).

Cynanchum omissum Bullock, Kew Bull. 10: 623, 1950,
TYPE: Kenya. Kwale distr., betw. Samburn & Mac-
kinnon road, 350 m. Aug. 1953, R. B. Drummond &
Hemsley 1045 (holotype, K.

[)EIIII.‘!.I'&IL'!IIEIA

monrol S,

Small geophytie herb o elimber with underground

napilorm  tuber  (sometimes  somewhat  irregularly
shaped by pressure of surrounding rocks) up 1o
50 em long and 20 em thick with central growth
point on smooth upper surface from which slender
perennial and aerial stems arise. stems erect 1o
twining to 1(=2) m. often whitish grav. softer upper
parts deciduous, young  growth finely tomentose.
Leaves with |>r’li(1f¢' -3 mm |n|t;:. ;_'I'il_\'ir-l: to brownish
green (often with distinet brownish to purplish hue
when young). linear to narrowly elliptic (1o cireular).
13-05(=105) X (0.5-)1.5-8(-22) mm. obtuse to acute.
alabrous 1o sparsely and finely  pubescent  (more

illrﬁ

sparsely below), midrib translucent white, ma
shightly 1o not at all revolute, \u';ikl) undulate to
straight.  Inflorescence 1= 10 O-flowered,  (lowers
opening in succession, covered with fine adpressed
hairs: peduncle absent: pedicels 1 X 1 mm. Sepals 1.5~
2 > T mm. lanceolate, outside pubescent. inside
10-10(-065)

gravish green, pubescent: inside green o brown,

glabrous:  corolla mm  diam.:  outside
sparsely and finely pubescent: tbe 1.5-2 nim deep.
ci 2.5 mm broad at mouth. cupular: lobes 4-18(-28)

X 1=2 mm. linear. obtuse. spreading and  often
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spiralling to left, often twisted to left when viewed
along length, with margins strongly reflexed; corona
white. glabrous: outer corona forming eylindrical wbe
A-6 mm long, divided al mouth of tube mto 5 longer
slender terete and often spreading lobules up to 5 mm
long each flanked by 2 {lattened spreading lobules,
these groups of 3 lobes alternating with 5 linear and
usually spreading lobules, longest outer lobes each
lJ:-‘-uu”}' with another flattened ﬁpri‘zuling lanceolate
lobule behind itz inner corona ol 5 terete linear lobes
ca. 3 mm long adpressed 10 backs of anthers then
erect above them. Follicles T0-200 X 8-12 mm. gray-
green often banded with purple, smooth: seeds 8-10 X

i"f) min, _\'t‘”t)“'-lll‘l)“'lh

f’fit'ﬁr:fug{ll'. Flowering October to May.

Distribution.  Angola. Botswana, Kenva. Namibia.
South  Africa. Swaziland, Tanzama,
Zimbabwe: 2001700 m (Fig. 5).

Feology.

Zambia. and
Fockea angustifolia  occurs in - areas
receiving rainfall in summer. [t is mainly found in
stony places, usually on slopes bul occasionally in flal
areas, In parts of the Kalahari it occurs on stony
calcareous flats. while in Tanzania it grows in loamy
flat areas.

Discussion.  The type (South Africa. Griqualand
West, Groot Boetsap, 1200 m, H. W. R. Marloth 1008)
of Schumann (1893) is missing, and a neotype has
been designated here. No material seen by Schumann
has been found. Consequently Lewis 67535 was
selected as a neotype, because it is from the same
general area as Marloth’s missing specimen and s
rn-pn--.-:vl'livd in two herbaria. Moore (1914 cited two
specimens of Monro in the protologue of F. monror.
One of these has been located and is selected as the

lectotype. In the case of I, sessiliflora. no specimens

of Sehlechter 4493 have been located. but a sketeh of

the flower exists at W and this is selected as ||'1'It|t_\'|1|-.

K. Schumann (1893, 1895) and Brown (1907-1909)
mentioned the name Brachystelma cireinatum Marloth
non B. eircinatum k. Mey. This appeared in a list of
Marloth’s collections where, under the Asclepiada-
ceae.  the entry  “Brachystelma  circinatum  E.
Mever. .. bisher von den Withergen im  Kapland

bekannt™ appeared and the specimen Marloth 1008

was cited (Engler. 1889: 244). No description or

diagnosis  was  provided nor was any
plllllie-:hin;_' a4 new name u\pre-sh—m{. so the l‘|li[|'lt‘|
Brachystelma cireinatum  Marloth  does  nol  exist
(Greuter el al.. 2000: [CBN Art. 32.1. Art. 34.1 (a)).

Court (1982) treated Fockea angustifolia and F.
comaru as one species. and they were Ireated as
closely related also in Meve (2002).

Our Fockea

angustifolia and F. comaru oceur together over a wide

own investigations revealed  thal

intent  of

area in Namibia and South Africa: the full extent of
occurrence is probably still not accurately reflected
by the recorded collections. In several cases both F.
angustifolia and F. comaru have been noted on the
same farm and have even been seen near each other
on the same hillside. So far they have been recorded
together in Namibia in the Tiras Mountains and the
Great and Little Karas Mountains. while in South
Africa they are known 1o grow together in the hilly
southwestern part of Griqualand West. This wide
sympalry leads one to suspecl that thl'}-‘ may nol be
closely related at all.

Analyses of the molecular data proved our suspi-

cions 1o be correct. They show that Fockea angusti-

Solia and F. comaru ave two distinet species that are

not particularly elosely related 1o one another and that
F. angustifolia is sister 1o all the southern species of
I'.l‘lf'!ff'f.f.

In the areas where they occur together. Fockea
angustifolia and F. comaru look superficially similar.
Both are narrow-leaved with slender. often 1wining
slems El[l(] a relative |}' small tuber (at least in
comparison to that of F. edulis). A numher of features
can be used to separale them. and they can be
distinguished mostly even without flowers. In F.
angustifolia the main stem generally divides above
the surface of the soil. In F. comaru the main stem
divides mnsl|)' well below the surface, so that the stems
ol a single plant often spread extensively underground
and may emerge from the soil some distance away [rom
the central stem. The voung leaves of F. angustifolia
have a noticeably purplish to brownish hue and older
leaves are grayish green. while the foliage of F. comaru
is generally distinetly bluish green. In pressed speci-
mens one finds that the younger stems and leaves of I,
angustifolia are often very pale to nearly white. while
they are dark brown in F. comaru. The whole plant in F.
comaru is covered with fine and often adpressed hairs,
while in F. angustifolia the hairs are extremely sparse,
il present at all. A further feature of the leaves is that
their margins are revolute in F. comaru. while in F.
angustifolia they are mostly not revolute (this feature is
often distorted by pressing, so that it is not always
helpful in herbarium material). Finally, if flowers are
present, the two can often be :-i('!)lll‘{ll!'ll on the extra ﬂel[:
in the corona behind each |;|l';:;v outer lobe that is
usually present in F. angustifolia and absent in F.

COTer.,

Specimens examined.  ANGOLA. Huila. Sa da Bandeira,
Santos 764 (LISC): E of Oncocua, Bruyns 10355 (MO): 5 km
W of Oncocua, Bruyns 10363 (E): lona, Bruyns 10384
(WIND): near [:hap(-u Armado, Bruyns 10406 (K); N of
Cahama, Bruyns 10435 (M).

BOTSWANA. Dobe, Lee Dod/61 (SRGH): 45 km W of
Nokaneng, Bruyns 0479 (BOL); 128 km WNW of Francis-
town, Drummond 5283 (SRGH): 81 km W of Kuke gate,
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Figure 5. Map of central and southern Mvica. showing distribution of Fockea angustijolia.
Smuth 3167 (Ko PRE)R 9 ki NE ol Ghanet, Brons 6155 NAMIBIA. Ogitande, Ryveroft 2060 (NBG): 3 km Wool
Frengua. Bravas 5577 (WINDY: SW ool Nzinzi, de Winter 3085

(BOL): I'Kar. Bruvos 6000 (BOL): 8 ke W ool Lethlekane.
Wild & Drummond 7200 (M, PRE);: Makonda, Gibson L (PRE. WIND): Okorosave. Owen-Smith 103 (WIND): Kaoko
=9

(WINDE N ol Lephephe, Snyman & Noadlles 222 (PRE):  Otavie Brivns 5572 (WIND) Barnard (SAM): Orumana,
Grobbelaar 83 (MO WIND ) 1ET ke N oof Kamanjaly, Brovns
A076 (BOL): Frosha Park, Okammbur, Katsprnt, e Roux
1099 (PREY: Omuorvamba Onaisa, Horn (WINDE 1 omiles SW
ol Okaukeujo, Le Rouy 1258 (WIND): 22 ki F ol Okakuoejo.
Smook THT5 (PREY: Nosih, Briovns 2339 (W INDY: Kumkanas,

Content farm. Aelaole 169 (SRGH): Thorn |’;|r'k, |.|}Ir.‘1|.-l-_
Baver 1131 (NBG).

KENYA. 25 km I of Dakabuko., Luke & Raobertson 25107
(K betw, Samburo and Mackinnon Road, Drummaond &
Hemstev 1005 (K): Shimba Hills, Luke et al. 6188 (k).
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Figure 6. A-D. Fockea angustifolia. V=1, Fockea capensis. —A. E. Part of flowering branch, —F, Side view of flower,
—0. Side view of gynostegium, —B. Side view of dissected gvnostegium. —C. H. Side view of anthers. —D. 1. Pollinarium.
Drawn [rom: A=D. Baver 1131 (NBG): E-L. Bruyns 2555 (NBG). Seales: A = 3 mm: B = 1 mm (at Al C = 0.5 mm (at Az D =
025mmia A E=5mm F=2mm (@ E;xG=1mm:H=05mma G 1 = 025 mm (al G).

Giess & Smook 10639 (M. PRE. WIND): Auros, Giess 12576 PRE): near Klein Dobe Camp, Maggs et al. 1079 (WIND):
(M. WIND): Gobis Water. Bruyns 5490 (WIND): 10 km  road to Nyae-Nyae Pan. Giess et al. 11133 (PRE. S, WIND);
toward Tsumkwe., Bruyns 1116 (BOL): Grootlontein, Schoen- road to Makuri. Hines 910 (PRE. WIND): Gautscha Pan.
Selder 5 128 (PRE): Sikereti, Maguire 2267 (BOL. NBG.  Maguire 2193 (BOL. NBG. PRE). Story 6216 (PRE. WIND):
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Ozondjache,  Volk 540 (M) Otjenga, Volk 1370 (M):
Okosongomingo, Volk 844 (M): Okakarara. Bartsch 202
(WIND): 24 km NE of Epata, Gress 9738 (M, WIND): 38 km
NE of Epata, Giess Y751 (WIND): Omaruru, Bruyns 3611
(WIND): Omatako-Sicht, Woortman 78 (WIND): Thomntrees,
Immelman 492 (PRE); Omusema, Kers 2724 (S): Okahandja,
Bradficld 319a (PRE): Quickborn, Bradfield 3195 (PRE):
Schoongelegen, Sevdel 2594 (M, WIND): Sturmveld, Tilken
61 (WIND): Wilhelmsruhe, Bruyns 2273 (WIND), 52778 (K):
61 km N of Gobabis. Basson 238 (PRE): Epukiro. Giess 9760
(M. PRE. WIND); Okomitundu. Seydel 1419 (M, PRE):
Ongos. Kers 2479 (S): Nendam, Gress 3921 (M, WIND):
Ludwig, Kers 2535 (S): Orumbo-noord. Gress 8403 (M, PRE.
WINDY: Gammams, Wanmtorp 91 (PRE)R Windhoek, Dinter
275 (7)) Hanekom 334 (WIND): Miller 1420 (PRE. WIND),
Sevelel 1704 (WIND): Pellemann 1243 (WIND): Voigtland.,
Leippert 1355 (M, WIND): Finkenstein, Wanmtorp 185 (S):
Nabitsaus, van Vuuren 585 (M, PRE, WIND): Brack. Volk
11198 (M) Okasewa, Dinter 7150 (SAM): Griinental,
Merxvmiitler 1234 (M): 10 ki W of Witvler, Burgoyne et al.
5220 (WIND): Witvlei. Mason & Boshofl” 2579 (PRE):
Kirschberg, Bruyns 5170 (WIND): Dawis, Mervmiiller &
Giess 1200 (M, PRE. WIND): Oanob Dam Nature Res..

Sievers 168 (WIND): Klein Nauas, Fleek 898 (7): 04 km N of

Kalkrand, Acocks 18149 (PRE): Eershegin, Bruyns 5463
(WIND): Sandverhaar, Bruvas 5362 (WIND: Nauklul,
Bruyns 1118 (BOL): Kapokvlakie, Nauklull, Giinsler 9491
(WINDY: Duwisib, Volk 12660 (M): Rooiherg Smd. Briovns
5672 (WINDY; Barbi, Brayes 5709 (WIND): Lovedale,
Bruvns 5727 (WIND): Gailis, Bruyns 54485 (WIND):
Steinfeld, Bruyvas 8143 (WINDY: Dassicfontein. Wannheimer
653 (WIND): Noachebeb, Bruvns 5753 (WINDE: Garies,
Bruyns 5801 (PRE): Bruyns 3511 (BOL): Genadendal.
Bruyns 5781 (BOL): Strohbach et al. 3349 (WIND): 30 ki
S of Narubis, De Winter 3311 (PRE).

SOUTH AFRICA. Langklool, Leistner 2099 (KMG. PRE):
Knockbarragh, Barkly West, Brueckner 248 (KMG, PRE):
Andaluzia, Herre INBG). Muelter-Sioll (M): Padklool, Acocks
2207 (PRE): Oumeidklool, Hay, Cooke 6421 (BOL, KMG):
Pauwlontein, Cooke 6420 (KMG): Hay, Acocks 2004 (PRE):
Rudesheim, Briovns 1493 (BOL): Postmashurg, Esterhuysen
5399 (K): Koopmansfontein, Veocks 18792 (PRE): Newlands,
Wilman 3165 (KMG): River View, Acocks 1503 (KMG, PRE):
Best Pan, Tapseott 119 (KMG): Riverton, Fapscott (BOL):
1 km W ool Kimberley, Lewis 67335 (PRE, SAM): 51 kin W
of Kimberleyv, Hall 632 (NBG), Hall 654 (NBGE Waverley,
Bruyns 9425 (NBG): Asbestos Mins., Bryame 1096 (PRE):
Maselslontein, MeDonald 77/85 (PRE); Rode Pan, near
Orania, Werger 1320 (PRE): Olilantsrug. Power 6682 (BOL.
K): Drickop, Liickholl, ran Zyi 1046 (PRE): Magut., Gerstier
3157 (NH. PRE): 11 km toward Jozini, Bruvas 1459 (BOL):
Nibela store, Ward & Guy 80 (K. M, PRE): Bangonoma.
Gerstner (NH): near Muden, Bruvas 4037 (BOL): Bekamuzi,
Gerstner 3894 (NH, PRE); Umfolozi Game Reserve, Mihonti
16 (PRE): Miule Valley, Venter 5107 (PRE): Hluhluwe Game
Reserve, Ward 2061 (PRE); Masikwaspoort. ran der Merwe
16091 (PRE): Alfred, Codd 6606 (PRE): Gravelotte, Bruvas
1920 (NBG): Manyeleti Game Reserve, Bredenkamp 1781
(PRE): 3 km S of Rooibokkraal, Leistner 3190 (K. M. PRE):
Schwerin, Letstner 3192 (K, M, Z): 9.5 km SW ool Bulge R,
Lowwe 3545 (PUCY: Sterkrvierdam Nature Reserve, Jacobsen
2800 (PRE); Polgictersrus, Bolus THOH (BOL, Z): 58 km N
of Marble Hall, Vorster & Jackson 2160 (PRE): 16 km from
Immerpan to Middelburg, Meeuse 9600 (PRE. Si: Kruger
Park. Gertenbach 5446 (PRE): 6.5 km WNW of Rustenburg.
leocks 19169 (PRE); Hammanskraal, Mogg 1861 (M, PRE):
N of Gomandwane, van der Schiff & Marais 3600 (PRE):

Barberton, Rogers 20304 (3): Maquassic. Morris & Engel-
brecht 692443 (PRE).

SWAZILAND. Sicusha. Bavliss 561 (K. PRE). 2076 (NBCG.
7202 St Phillips, Hlatikulu, Dlamini (M. PRE).

TANZANIA. Lembeni, Winkler 3803 (K): 20 km W ol
Same. Bruyvas 8672 (K): Ihava Hill, Mkomazi Game Res..
Vollesen 96/22 (K): Lake Kitangini. Richards 13501 (K):
31 km S of Kondoa, Bruvns 8723 (MO): Chenene Public
Land. Dodoma diste.. Rufo & Magogo 719 (K): Kiboriani
Hills, Bruyvns 9635 (MO).

ZAMBIA. Gwembe, near Nwoboute
(SRGH): Sinazongwe., Bruvas 9587 (MO).

ZIMBABWE, Mwenda, Jorman (SRGH): Redlands. Leach
& Gosden 15014 (SRGH): 8 km W of Sah .":}Il'ill;_',h.
Sinamatila. Ruslcorth 2550 (SRGH): 68 ke W ool Kadoma,
Bruvns 71510 (BOL); Devare R, bridge. Chase 7979 (K):
L mkondo Mine. Dale 268 (SRGH): Bubve R.. Drummond
5814 (K. PRE, SRGH).

village,  Seudder

2. Fockea capensis Endl. in Endl. & Fenel. Nov.
Stirp. Dec. 3: 17. 1839, Fockea crispa K, Schum.
in Ingl. & Prantl, Pllanzenfam. 4 (1): 296, 1895.
Fockea edulis var. capensis (Endl) G. 1), Rowley.
Asklepios 75: 17, 1998, TYPE: South Africa.
Cape. Boos & Scholl sub Schinbrunn Garden 488
(lectotype, designated here, Kz duplicate. W, not

seen). I‘Ii;.‘:l.l['t‘.‘i O,

Perennial herb with large underground to partially
exposed tuber to 80 X 60 em with central growth
point on upper warty surface from which a cluster of
several more slender perennial and aerial stems arise.
stems erect to twining 1o 1 m with some ol more
slender ;_',l'unlh deciduous, Voung ;_'r‘m\th .~ahan|I\
pubescent. Leaves with minutely puberulous petiole
1-2 mm long. gray-green. elliptic. 15-30 X 0~
12 mm. finely and densely pubescent, acute. margins
:-ilrnngil\ undulate  and vt'i.-a|wt| but not revolute.
Inflorescence 1= 10 S-llowered, flowers opening in
rapid succession. puberulous: peduncle 1-2 > 2 mm:
pedicels 26 X

lanceolate, outside pubescent. inside glabrous: corolla

1-2 mm. Sepals 1.5-2 X 1 mm.
15-22 mm diam.: outside grayish green. puberulous:
inside green, puberulous: tube 2-3 mm deep. ca.
2 mm broad at mouth. cupular: lobes 8-12 X 1.5~
2 mm. lincar, obtuse. spreading and often spiralling to
left, usually twisted to left when viewed along length.,
with margins strongly refllexed: corona white. glahrous:
outer corona forming evlindrical tube 2.5-3 mm long,
divided at mouth of tube into 5 |nngc-r' slender terete
and spreading lobules 2-3 mm long each flanked by 2
flattened spreading lobules. these groups of 3 lobes
alternating with 5 truncate o emarginate, usually
spreading lobules: inner corona of 5 terete linear lobes
adpressed 1o backs of anthers then erect above them
and slightly spreading toward tips. Follicles 50-80 x
10=12 mm. grav-green. often longitudinally wrinkled:
seeds 810 X 46 mm. yellow-hrown.
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Figure 7.

Phenology.  Flowering October to May.

Distribution.  South Africa: 300-1200 m (Fig. 7).

Fockea capensis is found only in the southern
I:-nrlitm of South Africa where it grows on the Little
Karoo and in the dry mountains forming its northern
horder. It has been recorded from a little east of
Prince Albert westward on the Little Karoo to the
Warmwaterberg (Fig. 7).

Eeology. of  Fockea capensis
always found among other succulents on rocky

Specimens are
slopes (mostly on sandstones and  quartzites  but
occasionally on shales as well). where the tubers are
tightly wedged among the rocks and are often much
misshapen by pressure from their surroundings.

Discussion.  Endlicher based his description of
Fockea capensis on the specimen in cultivation at
Schonbrunn Gardens but did not cite any preserved
malerial. As only one plant appears to have been
grown there, this is assumed to be the same as the
specimen Boos & Scholl sub Schonbrunn Garden 488,
which, consequently. is selected as the lectotype of F.
capensis.

The name Fockea crispa is usually cited with
“(Jacq.) K. Schum.™ as the authors. with Cynanchum
crispum Jacq. (1800-1809: 31. t. 34) as the basionym
(e.g.. Court. 1982: Meve. 2002). However, C. crispum
lacq. is illegitimate. being a later homonym of C.
crispum Thunb. (of 1794, which is a synonym of
Brachystelma thunbergii N. E. Br.). Thus, it cannot be
the basionym for any later combination. The first valid
publication of the epithet crispa for a species of
Fockea was that of K. Schumann in 1805,

Brachystelma crispum E. Mey, (Meyer, 1838: 196:
a later homonym of B. erispum Graham, 1830) is
somelimes cited as a synonym of Fockea capensis
(Meve, 2002). However, Meyer (1838: 196) mentioned

Map of southern Africa, showing distribution of Fockea capensis (triangles) and F. edulis (circles),

“tuber depresswm ut in Br. wberoso. .. folia 3—1 lineas
!’-U”gﬂ.“ 50 thi:‘? name l'.llll'llif'..'; to a H[)t“'i(‘:‘i ('r
Brﬂ'{'h‘]'s“’l"f”ﬂ |‘i|.lh("[' thil“ a .“"pt'(’i'l'ﬁ (]‘- i“”l'k(’(l‘ ‘I.hf’
type of B. crispum. collected by J. F. Drege
(Camdeboo, near Hamerkuil, Meyer, 1838). has not
been located, but F. capensis does not occur so far 1o
the east in South Africa.

The plants of Fockea capensis are not generally
as large as those of F. edulis. As in F. edulis.
the distinetly warty upper surface of the tuber
usually projects from the ground. Noteworthy in
F. r'u_m'u.\'i_s' (and in F. edulis) 1s the ﬁ'ﬂ]uvnt presence
of a fairly large root spreading outward superficially
from near the top of the tuber, which must he
important for absorbing moisture close to the surface
of the soil. In F. capensis the stems are often grazed off
so as to be erect. hut t]u-}-' may m't'il::iunu“_\' twine on
surrounding if The
differences from F. edulis are discussed under that

bushes, any are available.

species,

Specimens  examined. SOUTH  AFRICA.  Skerpkrans,
Vrede, Bruyns 5314 (BOL): Keurfontein, Bruyns 2809
(BOL); Klein Speeufontein, Bruyns 4566 (BOL): Spreeufon-
tein. Bayer 4675 (NBG): 43 km NW ol Ladismith. Bruyns
2555 (NBG): Buffelsrivier Poort, Bruyns 2554 (NBG):
Patatsfontein, Bruyns 7518 (BOL); Plathuis, Bruyns 7340
(NBG): nr Warmwaterhron, Bayer 4676 (NBG): 39 km SE of
Laingsburg, Bruvns 2874 (BOL): Amalienstein, sub STE
14888 (NBG): Seweweekspoort, Bruyns 8423 (NBG); Coel-
zeespoort, Bruyns 8217 (K): N of Riversdale Uoff, Bruyns
2924 (BOL); 11 km W of Lachismith, Hall 2592 (NBG): 5 km
S of Ladismith, Bayver & Bruyns 3648 (NBG): Naauwklool
Nat. Reserve, Hilton-Tavlor 900 (NBG); 8 km S
Vanwyksdorp. Bayer & Bruvns 4674 (NBG): NE
Vanwyksdorp, Baver 317 (NBG): Tierberg. near Prince
Albert, Marloth 4465 (PRE, NBG): Boomplaas, Hugo 21
(NBG), Moffett 455 (NBG); Drockloofberge, Bruyvns 8188
(MO): Brakpoort, Hugo 148 (NBG, PRE): N of Robinson
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Pass. Baver 158 (NBG): Lecuklool. Briyns 7085 (BOL):
Bocsmanspoortherge, Brioyns 6315 (BOL).

3. Fockea comaru (E. Mey.) N.E. Br.. FL Cap.
(1): 781. 1908, Basionym: Brachystelma comaru
E. Meyv.. Comm. PL Afr. Austr: 195, 1838,

TYPE: South Africa. Cape. Nuwerus. N ol

Beaufort West. W, B, Bayer 938 (neolype.
designated here, NBGL duplicate. PRED. Fig-

ures 8A-G.

Fockea gracilis R, AL Dyer, Bull, Mise. Inform. 1933: 459,
1034, TYPE: South Africa. Grahamstown. Dikkop
Flats. amongst short Karoo bushes, KA Dyver 1251
(holotype. PRE! isotvpes, BOLL GRAL K.

Small geophytie herb with underground napiform
tuber (sometimes deformed by rocks) up 1o 30 X
15 emowith central growth point on smooth upper
surlace from which slender perennial and aerial stems
arise, slems erect lo twining to 50 em (=1 m). softer
upper parts deciduous. young growth finely tomentose.
Leares with petiole | mm long or less. green to bluish
green. linear, 25-05 X 1.5-2(=1) mm. obtuse. upper
surface darker than lower and  finely  adpressed
pubescent. lower finely pubescent. midrib translucent
white. margins strongly revolute, weakly undulate to
straight.  Inflorescence 1= 1o O-llowered.  [lowers
ll|li.'l|i|l;~r I suecession, covered with line iII||IT'<'-&.\'t'II
hairs: pmh.‘m'h' ahsent: pf‘ﬂ‘ﬁ't'f’.ﬁ -2 X 1 mm. .\':-puf,\'

[.5-2 X 1 mm, lanceolate, outside finely pubescent.
inside  glabrous: corolla 8-27 mum diam.: outside
grayish green. finely pubescent: inside gray-green to
brown-green. sparsely and very finely pubescent: tube
1.5-3 mm deep. ca. 2 mm broad at mouth. cupular:
lobes =12 X 1=2 mm. linear. obluse, h‘lll‘(‘:lllillg and
often spiralling to left, often twisted 1o left when
viewed along length, with margins strongly reflexed:
corona white, glabrous: onter corona forming eylindri-
cal tube 46 mm long. divided at mouth of tube into 5
]llrl_r_{t'l' slender terete and .-tl‘ml_‘_’_l_\ .-~|l:'{':|(“t|;,[ lobules
2-2.5 mm long cach (lanked by 2 (lattened spreading
lobules, these groups of 3 lobes aliernating with 5
linear to truncate-emarginate usually spreading loh-
ules: inner corona of 5 terete linear lobes adpressed to
backs of anthers then vising ereet above them.
Follicles 50-100 X 10-12 mm. gray-green, smooth:
seeds 810 X A6 mm, yellow-hrown.

Phenologv.  Flowering October 1o May.
Distribution.  Namibia, South Afvica: 100=2000 m
(Fig. 11).

keology.,  Fockea comaru is always found in stony
|||.-|(-|~.-» on hillsides and mountains, with the tubers
often tightly wedged between rocks at a depth of up to
20 ¢ or more, 1 is the only species of Focfea that is

common in the winter rainfall region of the western

side of South Africa. where it alwavs oceurs with
plenty of other succulents. Nevertheless, it is also
found well bevond this. Many of the known localities
outside the winter rainfall region are in elevated areas
(such as the Tiras Mountains and the Great and Linle
Karas Namihia) thal

amounts of winter rainfall, but those in Griqualand

Mountains  of receive small
West (for example) do nol receive any significant
winter rainfall.

Discussion.  The specimen cited by Mever (1838:
195, namely South Africa. Riclimond distr.. Uitvlugt.
near Steelkloof. 1000-5000, /. F. Drége) is missing.
and no other suitable specimen of Drége has been
located that could serve as a ||-l'|u|_\'pr. \t'r‘} fen
collections exist from the central part of South Africa
where Drcge’s specimen came from. and other early
neither from  this

I‘ll”t'{'ti!lllﬁ are dareda nor o are

sufficiently  similar to be  suitable  as neotypes.

Consequently a recent collection. Baver 938, is
selected as neotype.

Although the stems in Fockea comaru may climh in
surrounding bushes. they are often short and erect and
frequently do not twine at all, forming instead small
roseltes on the ground. The stems have a rhizomatous
habit and olten .‘-|Il"('i|l| IJIl(!l'l‘gl'lllilltl for some distance
from the taber before emerging from the soil. These
subterrancan stems appear 1o be perennial. In such
situations. stems from the same plant may appear over
a considerable distance. giving the appearance of
several specimens growing near cach other, though. on
excavation, they prove 1o originate from the same
tuber.

As shown in Fig. 8A—G. the [lowers are exception-
ally variable in diameter and the lobes may be quite
short and not twisted at all,

Apart from the highly succulent stapeliads, asele-
piads are not generally common in the winter rainfall
parts ol southern Africa. In this respeet Foekea
comaru (along with a few species of Mieroloma) s
unusual, and it s of very wide and quite frequent
occurrence in these areas. The very narrow, lincar
leaves and the milky sap make the plants of F. comaru
unmistakable among the aselepiads in most areas
where they oceur. Itis often well known where 1l
oceurs, with the tubers heing dag out and consumed.
and the plants are known as kambroo or h:-rg!'.‘nmhnm

The molecular duta (e.g.. Fig. 3) show that Foekea
comaru and F. sinuata arve very closely related and
scarcely  differ at all in the three  gene regions
investigated. Morphological differences between the
two are discussed under F. sinuata.

Inowr molecular sampling, we  ineluded  an
aceession ol the former Fockea gracilis (Dold 2381).
other

and this did not group strongly  with  the

accession of Fo comaru. F. gracilis was  mainly
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Figure 8. A=G. Fockea comaru. H-M. Fockea edulis. N=S, Fockea multiflora. —A. H. N. Portion of stem. —1. 0. Bud,
—B. Face view ol lower. —C, D, P. Side view of flower, —E, J. 0. Side view of gyvnostegium. —F, K. R. Side view of
disseeted gynostegiom. —L. Side view of anthers. —G, M. S. Pollinarium. Drawn from: A=C. E. F. Bruyns 1700a (NBG): D, E.
Brioyns 3129 (BOL): G, Bruyns 3107 (NBG): H=M, Bayer 325 (NBG): N=5S, D. Laing (K). Scales: A = 2 mm:; B=D = 3 mm (al
ChrE=Tmm: F=1mm C:G=025mm (@ C:H. =3 mm@ H: ). K=1mm @@ H: L=05mm(@ H:M =
025 mm (at H): N = 3 mm: O, P = 2 mm (at N): Q. R = 1 mm (al N); S = 0.25 mm (a1 N).
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distinguished from F. comaru by its much smaller
flowers. However. the wide variation in this feature
within F. comaru makes F. gracilis impossible 1o
recognize reliably. so that we are unable to distinguish
it from K. Molecular

distinetness from F. comaru is also neghigible (Fig. 3).

COmari. support  for ils

Specimens  examined.  NAMIBIA.  Landsberg,  Bruyns
8112 (WIND): Naus. Bruyns 5698 (WIND): Lovedale, Bruyns
5724 (WIND): Tschaukaib, Bruyns 3170 (NBG): Nooitge-
dacht, Bruvas 8348« (WIND): Nasapberg, Bruyns 7206
(NBG): Sebrafontein, Brivns 3924 (BOL): Steinfeld, Bruvas
8142 (WIND): Lord Thll, Bruvas 8147 (WIND): Witmond,
Bruvns 5759 (WIND): Strohbach et al. 3800 (WIND): Garies,
Bruvns 5805 (PRE): Bruyas 3512 (WIND): Genadendal,
Bruvns 5783 (BOL).

SOUTH AFRICA. Kodaspiek, Bruyns 8278 (K): Van Der
Sterrberge. Bruyns 7281 (NBG): summit Rosyntjie Min.,
Bruyns 3291 (NBG): summit Comellsherg. Bruyns 3304
(NBG): 6 ki S of Eksteenlomein. Bruyns 8280 (MO):
Kliphoogte, Herre sub STE 12334 (NBG): Rudesheim. Bruyns
4193 (BOL): Steinkopl, Marloth 13300 (PRE): Hester Malan
Reserve, Rosch & le Roux 729 (PRE); Gannapoort, Leistner
2447 (K. KMCG. PRE); Waverley, Bruyns 9424 (MO);
Strvdenburg, Hall 610 (NBG): 6 kin N of Ou Dam, Brieyns
6753 (BOL): 4 km W ol Paulshoek, Bruyns 6107 (PRE): N ol
Kaams, Bruvns 6348 (BOL): Stofkraal. Bruyns 4767 (BOL):
Witvlakte Oos, Bruyns 6089 (PRE): Kubiskow, Briuyns 6085
(PRE): Loeriesfontein, Marloth 12848 (PRE): Nooiensberg,
Bruvns 6645 (BOL):; NW of Komkans, Bruyns 6255 (BOL):
Nuwerus, Bruyns 6786 (BOL): Kalkgat Noord. Bruvas 6018
(BOL): 16 km S of Klawer, Hall sub NBG 817/48 (NBG):
Eselskop, Bruyns 6824 (BOL): Blomberg, Bruyns 7859
(NBG)Y: Calvinia, Marloth 71470 (PRE): Kliprug. Bruyns
6056 (PRI Botterkloof, Bruyns 6038 (PRE), Hall 700
(NBGY: Aarkolk. Bruvas 5980 (BOL): Grootfontein, Coetzer
39 (PRE): Boesmansherg, Juriesfontein, Bruvns 6688 (BOL)
Nuwerus, Bayer 938 (NBG, PRE); Pakhuis, Hall sub NBG 15/
S0 (NBGE: Clanwilliam Dam. Bruyns 6034 (PRE): 11 km SE
of Redelinghuis, Bruvas 2734 (BOL): 6 km N ol Het Kruis,
Bruvas 6175 (BOL): E of Unspankraal, Bruyns 7502 (NBG);
Bossiesherg, Bruyns 7572 (BOL): 2 ki N of Unsig, Bruyns
6708 (BOL): Aarfontein, Bruyns 0361 (BOL): Kliplontein,
Rruvas 2107 (INBGYE Amandelboom, Bruyes 6695 (BOL):
Doornhoek. Bruyvas 3991 (BOL): Prutkraal, Bruvas 3141
(BOLY. Soyman (NBG)E: Worcester Veld Reserve, Olivier 255
(PRE): 19 ki SE of Worcester. Baver 319 (NBG)E: 4 km W ool
Robertson, Schwegmann (NBG); 2 km SW ol Robertson,
Baver 136 (NBG): Doornrivier., Stokoe (PRE); Avondrusl.
Baver 218 (NBG): Whitehill, Archer 18286 (BOL): Ou Tol.
Bruyns 6304 (BOL)Y: Plathuis. Bruvns 734 INBG): Coelzee-
spoort. Bruyns 8210 (NBGE Calitzdorp, Oddie 559736 (BOL):
Prince Albert, Marloth 7147a (PRE): Haggas, Viek 2040
(NBG): Vieikuil, Briovas 6309 (BOL): Skietkuil, Bruvns 31209
(BOL): Zuurbergpoort. Halfl 1645 (NBG): near Steytlerville,
Compton 4998 (NBG): Korhaan Vlakte. Addo. Doeld 2381
(GRA, PRE): Dikkop Flats, Dyver 1251 (BOL. GRA, PRE):
I ki NW of Stormsvler Pass, Bayver 320 (NBG),

I. Fockea edulis (Thunb.) K. Schum.. Bot. Jahrh.
Sysl. 17: 146, 1893, Basionym: Pergularia edulis
Thunb.. Prodr. PL Cap. 1: 38. 1794, Echites
edulis (Thunb.) Thunb.. In genus Echitis observa-

1819, TYPE: South Africa. Cape.
Gouritz River, €. P. Thunberg 6141 [hnlnlypv.
UPS. not seen). Figure 8H-M.

tiones: 5.

Brachystelma macrorchizum E. Mey.. Comm. Pl Alr. Austr:
197. 1838, TYPE: South Africa, Cape, Graaff-Remet,
Marloth 7048 (neotype. designated here, PRE).

Fockea glabra Deene. in DC. Prodre, 8: 545, 18448 TYPE:
South Africa. Cape, €. L. P. Zevher 239 (holotype, I’
i.-ml_\'}n's_ (. nol seen, W. not Seen ).

Fockea evlindrica R. AL Dyer, Bull. Mise. Inform. 193:3: 459.
1034. TYPE: South Africa. Cape. Fish River Valley,
near Committees, amongst karroid serub on dry flats, K.
A, Dyver 1635 (holotype, K isotvpes, GRAL PRE!).

Perennial herb with large underground 1o partially
exposed tuber up to 50 em long and 1 m broad with
central growth point on upper usually warty surface
from which 1 1o several more slender perennial and
acrial slems arise, stems erect to twining to 2 m with
some of more slender growth deciduous. young growth
puberulous. Leaves with minutely puberulous petiole
2-8 mm lnn;,:. green ollen with ]1;1]«‘1' miclrib, I‘”il)lil'.
1515 X 6-20 mm, glabrous o sparsely pubescent.
acute, margins often undulate but  not revolute,
Inflorescence 1= to 8-Mlowered, [lowers opening in
suceession,  puberulous:  peduncle 1-3 X
pedicels 1-3 X 1 mm. Sepals 1.5-2.5 X

lanceolate, outside pubescent. inside glabrous: corolla

I mme

I mm.

10-22 mm  diam.: outside grayish green, sparsely
puberulous: inside green, glabrous to puberulous: tube
2-5 mm deep. ca. 3 mm broad at mouth. cupular:
lobes 6-12 > 1.5-2 mm, linear, obtuse, spreading and
often spiralling to left, usually twisted to left when
viewed along length, with margins strongly reflexed:
corona white. glabrous: outer corona forming cylindri-
cal tube 3—1 mm long, divided at mouth of tube into 5
longer slender terete and  ascending to  strongly
spreading lobules 2-3 mm long cach [lanked by 2
fTattened spreading lobules, these groups of 3 lobes
alternating with 5 linear 1o truncale lo emarginate
usually spreading lobules: inner corona of 5 lerete
linear lobes adpressed 10 backs of anthers then erect

above them and slightly  spreading toward tips.

Follicles 50-80 > 10-12 mm. gray-green, often
longitudinally  wrinkled: seeds 8-10 X 4-6 mm.

vellow-hrown.

Phenology.  Flowering October to Mav.
Distribution.  South Africa: 10-1200 m (Fig. 7).
Eeology.  Fockea edulis is found in dry bush in the

southern portion of South Africa, from the Worcester-
Robertson  Karoo and  the  coastal |1];ti!| ecast ol
Bredasdorp to around  Fast London and also in
similar habitats in southern Natal around the Oribi
Gorge. Plants occur among rocks and bushes or trees

on slopes. It is rather more rarely found in flat areas.
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as in the low-lying areas between Stevilerville and Specimens  examined.  SOUTH AFRICA. SW side of

Port Elizabeth.

Discussion,  In both Schumann (1893: 146) and
Schumann (1895: 296), “Fockea edulis (Thbg.) K.
Sch.” s

describe this as a new species. Consequently in

mentioned, and no attempt is made to
Schumann (1893: 146) a valid new combination was

made, because he made an indirect reference 1o
a previously published name (Greuter et al.. 2000:
ICBN Art. 32,4, Art. 32.5) and the basionvm for this
name is Pergularia edulis Thunb. as given in Brown
(1907-1909: 780).

For h’rm.'f:_\'.v.fﬂhrm macrorrhizum, Ml*yr'r (1838: 197)
cited an umnumbered  collection of Dréege (South
Africa, Oudeberg mountain), which is missing. The
neotype selected here is from the same area as Drege’s
that

a synonvm of Fockea edulis.

collection.  so this name is lltlm]lli\'m‘uill\'
As mentioned above, Harvey (1842) made no new

combinations in  Chymocormus even though he
mentioned  Pergularia edulis as belonging o this
new  genus, Consequently C. edulis (as given in
Schumann, 1895: Brown., 1907-1909: and Meve,
2002). is not valid (Greuter et al.. 2000: 1CBN Art.
33.1) and 1s not cited here.

In more bushy arcas Fockea edulis is a vigorous
climber to a height of 2 m. In more arid spots. where
the vegelation is alllugvtht‘l' shorter (such as on the
Worcester-Robertson Karoo), #. edulis can be a small
and inconspicuous climber among bushlets of Carissa
bispinosa (1..) Desl. ex Brenan and other species. Even
smaller, tfted planis that searcely twine at all are
characteristic in areas ol low, Illt)s!|)-' succulent
vegelalion between Hle'ylic'l'\’i“t‘ and Port Elizabeth,
and one of these was described as F. evlindrica [= F.
edulis).

In Fockea edulis the distinetly warty upper surface
of the tuber usnally projects slightly from the ground.
The tuber may be enormous and has been recorded up
to I m in diameter (Bayer 326. NBG).

Fockea edulis and F. capensis are similar in many
respects. Both have comparatively broad leaves (60—
20 mm broad in comparison to 1.5 mm broad in F,
comaru) and large tubers with the upper surface
|||'|>je'vli|:g from or level with the surface of the ;.(I'nllll(l.
Fockea capensis is short and shrubby in habitat, but
the stems will twine if provided with the opportunity.
In I capensis the leaves have distinetly undulate or
crisped margins and are densely covered with
adpressed hairs. while in F. edulis the leaves have
at most shightly undulate margins and are more or less
glabrous. This lends them a green color in F. edulis
and a distinctly gray-green color in F. capensis.
Florally there are no significant differences between
them. This close relationship is reflected in Figure 3.

Graafl-Reinet,  Burchell 2916 (K): Tandjiesberg. Bruvns
2976 (BOL); Graaff-Reinet, Marloth 7048 (PRE); Adelaide
road, J.-Guillarmod 4929 (PRE): Keiskamma. Bayver 323
(NBG): Gonubie Mouth, Kayver 326 (NBG): Klaasvoogds,
Bayer 325 (NBG): Rooiberg, Goudmyn, Briyns 6793 (BOL):
Klipplaal. Bayer (NBG): Witkop, Desmet 2240 (NBG):
Kleinspoort, Bayer (NBG): Ventershoek, van  Jaarsveld
HATO (NBG): Addo Elephant Park, Botha 5800 (PRE): near
Groendal, Vlek 554 (PRE): 36 miles from Port Elizabeth to
Stevilerville, Long 1184 (K): Springs Reserve. Uilenhage,
Ofivier 2495 (PEU): Uitenhage, Zevher 965 (K): near
Uitenhage, Burchell 4450, 4443, 4457 (K): betw. Port
Elizabeth and Uitenhage, Long 1469 (K): Addo, Acocks
13661 (PRE), Kreft 96 (BOL); Coega. Baver 320 (NBG).
Bursey (NBG). Olivier 1577 (PRE): Bluewater Bay, Olivier
3042 (PRE); Swartkops, Hellack 3052 (PRE): Humewood,
Dahlstrand 60 (PRE); Redhouse, Paterson 544 (BOL. 7):
Aloes sin., Long 903 (K): Hounslow. Galpin 13250 (BOL,
PRE), 13251 (P. PRE): near Hvde's Hill, Nicholas 912
(PRE): betw. Tootabi and Alicedale, Archibald 3984 (PRE):
10 miles from Grahamstown toward Alexandra, Dver 956a
(K): Ecca Pass, Bayer (NBGY; Plnte’s Vale, Bayer 322 (NBG):
Trumpeter's Drift, Story 2190 (PRE): Adelaide road, Jacor
Guillarmod 4929 (PRE); Nook Boosaak Forest. Alexandria.
Britten 2506 (PRE): N of Stormsvlei Pass, Baver (NBG): De
Hoop, Bruyns 6656 (BOL); Kafferkuils R. mouth. Muir 149
(PRE): Klein Brakrivier extension 4. Tavlor 8341 (NBG):
Gibraltar rock, Nicholson & Strev 1968 (PRE). Balkwill 139
(NU).

5. Fockea multiflora K. Schum.. Bol. Jahrh. Svst.
I17: 145, 1893, TYPIE: Tanzania. French mission
in Ussambiro, F. L. Stuhlmann 848 (holotype. B.
missing: isotype, K!). Figure 8N-S,

Fockea schinzii N. E. Br., Bull. Mise. Inform. 1895: 259,
1895. TYPE: Angola. F. Welwitsch 4194 (lectolype,

designated here, Kl duplicate, P,

Large climber to 15 m. with stout trunk (1o 30 ¢m
thick) sprawling on ground or twisting around trees for
support, rarely shrub-like: stems fleshy and becoming
swollen toward base but without distinet basal tuber,
young stems tomentose and slightly fleshy. remaining
fleshy but becoming covered with gray, shiny bark.
Leaves with petiole 8-25(—15) mm long. gray-green,
oblong to broadly elliptic, (20-)30-150 X (10-)25-
100 mm, often apiculate, upper surface tomentose 1o
glabrous, lower tomentose with raised midrib and
veins, margins not revolute or undulate. Inflorescence
(6- 10)10- to 30-flowered. flowers opening * simul-
taneously or in rapid succession, pubescent: peduncle
=15 X 2-5 mm: pedicels 5-13 mm long. Sepals 2-3
X ca. | mm, lanceolate, outside pubescent, inside
glabrous: corolla 10-15 mm diam.: outside grayish
green, pubescent: inside vellowish green 1o brown,
glabrous to sparsely pubescent: tube 1.5-2 mm deep.
ca. 3 mm broad at mouth, shallowly cupular; lobes 5-
10 X 2 mm, broadly linear. obtuse. spreading. with

|'n?|.]"gil‘1.'4 iill{] apex I'~-]Ig]I|l\ l'l‘”i'Xl‘(]i COoraona \\}Iilt‘.
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glabrous: outer corona forming tube 2-3 mm long.
becoming distinetly narrower above anthers, divided
al mouth of tube into 5 longer slender terete spreading
lobules 2-2.5 mm long each Mlanked by 2 {lattened
shightly spreading lobules. these groups of 3 lohes
alternating with 5 linear recurved  lobules: inner
corona of 5 (Tattened linear lohes adpressed 1o backs
of anthers then intertwined above them. Follicles 100~

220 % 1530 mme: seedds 10 > 7=8 mm.

Phenology.  Flowering August to December.

Distribution.  Angola.  Botswana.  Mocambique.
Namibia. Tanzania, Zambia. Zimbabwe: 600=1000 m
(Fig. 9).

Ecology.  Fockea multiflora occurs in rocky areas
on low hills or among rocks around the base of hills in
{IIH'"_ il{‘ll'l! lll‘('i(l“('llh \\l'l"lhl“(’ l'l)ll.‘ii.‘iti“:—'. llil all
leacia-Commiphora-Balanites association or Colopho-
spermum mopane (Kirk ex Benth.) Kirk ex ] Léan.
Plants arve usually common.

which K.

Schumamn based  Fockea multiflora was destroved

Diseussion.  The  specimen at I3 oon
during World War 1L However, some of the same
collection is preserved at Kew and this is selected as
an i?\lll_\'ll'. For F. schinzii. Brown (1893) cited
Welwitseh 4194 and
Sehinz, which has not been located. The Welwitseh
collection is selected as ||‘('l(|t_\|||‘.

Fockea multiffora is by far the largest species,
and  massive specimens are probably  the  Targest
known asclepiads. The big fleshy stems sprawl on
the ground or twist up the trunks of surrounding trees
as massive lianes and appear o strangle them, though
there is no evidence that they have any detrimental
ellect on these trees, I]illi'lit'l.:'l'll .'illl'l'lllllf'fl.\ somelimes
form a huge mass ol entangled stems without any
longer climbing stems. but this is exceptional. T all
the other species ol Fockea. the stems arise from
a tuber that 1s much broader than the main stem. In F
mudtiflora. although the voung plants have a thickened
base, this generally disappears with age. so that in
mature specimens there is no basal tuber and the
roolstock  consists ol a network ol (leshy  rools
radiating from the hase of the stem. Only the voungesl
shoots and the leaves are deciduons. while  the
remainder ol the }:lunl 15 |:v|':'nl|i;i|. The leaves are
also much larger (to 15 > 10 em) than those of any
other species of Fockea. The large size extends into
the fruit and the seeds,

Fockea multiflora is unusual in that the inflo-
FESCENCEes arise in I:lr;,:t' numbers around the end of the
dry season between August and October (more rarely
in December). on young growth produced before the
trne growing season begins. The sweelly  seented

flowers appear on the first voung shoots of the new

an unnumbered  collection of

arowing season among small. under-developed leaves
and are somelimes used as a vegetable (80 Lo Burtt
1520 (K): Bruvns & Klak. pers. obs.. Gulwe distriel.
Tanzania), Several features of the flower are unigue.
They are produced in dense. more or less simulta-
neously opening  clusters. The corolla Tobes are
l‘ntll|l:l!‘£l|i\'c'|} short and l'f'l:ili\l'l_\ broad (unlike the
other .-'.|||‘1'i¢'.- where lllt'.\ are """"II.'" slender and
linear) and are not twisted along their length (Fig. 8N,
. The
constricted toward the mouth (Fig. ar. ). Both the

corona  tube is often  also noticeably

corona tube and  the comparatively  broad anther

appendages are also relatively short (Fig., 8R).

Specimens examined.  ANGOLAL Bibala, Gossweiler 13131
(1LISC): Gambos. Borges 308 (LISC, PRE. SRGH). Pearson
20310 (BOL: Humbe, Menezes & Sousa 3423 (LISC. PRE):
Mupia, Menezes 3152 (LISC. PREL SRGH ) Nangongo, Santos
& Barrosa 2825 (LISC, PREY: Ondjiva, Menezes 1017 (1L1SC).

BOTSWANA. Ngoma on Chobe R.. Miller 1050 (PRE).
Story 48091, PRE). Munro sub PRE 09240 (PRE): Okavango.
near Nokaneng, Tinley sub PRE 51202 (PRI,

MOCAMBIOUE. About 17 km from Magoe toward Magoe
\ clho, Torre & Correta T8156 (1LISC): 17 ki from xil1lin;l|:\\t'
border in Mazoe R, arvea. Wild 25810 (SRGH): about 6 km
from Changara. Tarre & Correta 15709 (LISC).

NAMIBIA. Near Ombepera, Gibson 209 (WIND): Omu-
panda, Rawtanen (Z): Ondangua, Smuts & Pole Evans 2238
(PRE): Olukonda.  Rawtanen 161 2y Tmpalela Island,
Pienaar 200a (PRE): 6 km NE ol Opuwo. Kolberg er al.
7THIWIND: Kaoko Otavi. Eaeen=-Smith 128 (WINDY: T ki S
of Okaruwizn, Giess & Wiss 3300 (M. PRE. WIND): Andara
Mission Stn.. dle Winter & Wiss 2430 (M. PRE. WIND): Popa
Falls, Muggs 632 (WIND) Halali. Giess 15300 (WIND):
Tsumeh, Ndigelsbach 181 (PRE): Heidelberg, Welter 5603
(WIND): 10 ki N of Tsumeb. v, Jaarsveld 3003 (NBG): T km
SW Tsumeb, Hardy 2122 (PRE, WIND): Ombange. Sehinz 5
(k). Sehinz o (Z): Hwsib M., Hidbert 31 (WIND):
Stenpdlontein. Dinter 681 (SAM): Grootlontein, Schoenfelder
2203 (PRE): Wettstein 280 (M),

TANZANIA. E of Kakesvo, Greenway 9050 (EA, PRE) S
of Kakesvo. Greenway 9057 (EA. PRER N end of Lake
Fovassi. Bally 11626 (K): Lake Kitangiri, Richards 13190 (K):
Mkalama, Burit 203 (K): 12 miles from Singida 1o Itigi.
Richards 20000 (K): hills SW ol Kondoa. Burre TEST (K):
nesar Dodomia, h'.-'gfn 73 (EA): l-.||i|m;:n]:l. Johannson 11
(e Mpwapwi, Hornby 2000 (EA): Utengule-usangu, Leedal
2355 (EA): Noubardad, Newbold 6307 (EA): Lake Fyasi,
Bally 10617 (EA): Badugu, Nasso. Mwanza, Tanner 1085
(N): E ool Lake Evassic near Mongala. Verdeourt A071A (K):
Magungila. Singida distr., Burtt 15320 (K)i: Mtera Dam,
Brivas 9013 (PRE): S of Mpapwa, Bruyns 9616 (NBGR: S of
Culwe, Briovas 9651 (E).

ZAMBIA. Luangwa Vallev, Astle 519 (SRGH). Trapnell
1877 (EA): Bombwe Forest Office, Bombwe 318732 (EA):
Bombwe, Martin 318 (K): Nkoata 1sl. Mkupa. Bullock 11856
(K): Gwembe Valley, Mazubuka distre, Bainbridge 139755
i) Sinazongwe, Brovas 9586 (E) Monza, Brioves 9593
(MO,

ZIMBABWIEL Chirandu, Widd 1832 (PRE. SRGH): just 5
of Zambesi B.on Mazabuka-Harare vd., Levy sub PRE 360781
(PRE): Mensa Pan. 18 km ESE ol Bridee,
Drummond 5363 (PRE. SRGH): Copper Queen purchase
arca. Bingham 872 (SRGH): 35 ko N of Gokwe. Goldsmith

Chirundu
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Figure 9. Map ol central and southern Afrvica, showing distribution of Fockea mudtiflora.

20007 (SRGH): Wankie, Leey 1123 (SRGH): betw. Sesami R, Fockea undulata N. E. Br.. Bull. Misc. Inform. 1895 200.
and Gokwe. West 2998 (SRGH). 1895, TYPE: South Africa, Cape “Transvaal™. Rhenos-
terkop. J. Burke (holotvpe. K!).

0. Fockea sinuata (. Mey.) Druce. Bot. Soc. Exch. Small geophytic herh with underground napiform
Club Brit. Isles: 623. 1917, Basionym: Brachys-  tuber to 30 X 10 em with central growth point on
telma sinuatum . Mey.., Comm. Pl Afr. Austr.:  upper surface from which slender perennial and aerial
196. 1838. TYPE: South Africa. Cape. Brakval-  stems arise. stems erect 1o weakly twining to 45 cm,
lei. betw. Kat River & Swart River. 35007, 15 softer upper parts deciduous, young growth tomentose.
Jan. 1827, J. F. Drége 34398 (lectotype.  Leaves sessile. brown- 1o gray-green. linear, 25-65 X
designated here, Pl duplicate. K!). Figure 10. 24 mm. obtuse, upper surface darker and adpressed-
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\. Tip of owering branch,

Fockea sinwata.

Figure 10,
Side view ol dissected gynosteginm, —G. Side view ol anthers.
F. Brayns 1269 (BOL): C. 1, G, Baver 939 (NBG), Seales: A
(at E): 1= 0.25 mm (a1 F).

pubescent, lower surface pubeseent mainly on midrib.
margins strongly undulate and revolute. Inflorescence
- 1o 10-Mlowered. flowers opening in succession.
covered with fine adpressed hairvs: peduncle ca. 1 X
I mm: pedicels 1-3 X ¥

lanceolate, outside pubescent. inside glabrous: corofla

I mm. Sepals 2 I mm.
8-12 mm  diam.: outside  grayish  green. sparsely
pubescent: inside green to brown, sparsely pubescent:
tube 1.5-2.5 mm deep. ca. 3 mm broad at mouth.
lobes  3—1.5 X 2 mm.

spreading. often twisted 1o leflt when viewed along

cupular; lincar.  obluse.
length. with margins strongly reflexed: corona white,
glabrous: outer corona forming tube -6 mm long.
hecoming slightly narrower above anthers, divided at
mouth ol tube into 5 longer slender terete (often
wrinkled) and strongly spreading lobules 2-2.5 mm
long cach (lanked by 2 Mlattened ereet lobules, these

—B. Face view of (lower, —C, D, Side view of (lower, k., F

H. Pollinarium. Drawn from:
Ao B-D

AL B. DL H. Bruyves 3023 (NBG):

2 mm al AR FLF =1 mm (at £): G = 0.5 mm

groups of 3 lobes alternating with 5 linear to truncate-
emarginate usually erect lobules: inner corona of 5
terete linear lobes adpressed to backs of anthers then
rising in erecl column above them. Follicles 50-80 X
10-12 mm. gray-green. often warly: seeds 8-10 X -

O mm. vellow-hrown, with hairs around margin.

P;H’Nuhrg\. Flowering October to '\'I:!‘\.
Distribution.  Namibia. South Africa: 500-1200 m

(Fig. 11).

Fockea sinuata has a very scatlered (and almost
certainly not well-documented) distribution over the
karroid parts of southern Africa from near Maltahéhe
in Namibia to the Free State in South Afvica and the
southern portions of the Eastern Cape.

Eeology.  Fockea sinuata is always found in open,

flat. often pan-like areas and usually in loamy. slightly
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Figure 11.
sinuata (triangles).

caleareous  ground.  Specimens  occasionally  grow
among shrubs of Rhigozum trichotomum Burch. bul
more ll.‘"ﬂli‘“v\' oecur \\'ii!] \‘ul'il)ll.“ Hl)t'l'if‘.‘ﬁ' (l{ .i".l‘fn‘ll.\'l'h’-!‘.f Iu
and Zygophyllum 1. in areas of quite low diversity.

Meyer  (1838:  1906)

specimens collected by Drége. one from “Dwyka”

Discussion. cited  two
and the other from ~“Brakvalei.” both without numbers.
Only one, Drége 34398, from Brakvallei has heen
located. Here we assume this 1o have been seen by
Mever, and it is selected as a lectotype.

In Fockea sinuata the plant mostly consists of only
tall. but

occasionally the stems may twine on the lower

a very small erect stem 6-10 cm very

branches of a nearby shrub. The narrow leaves have
strongly undulate margins and are usually brown-

green. Both ol these features serve to make them

Map of the southwestern part of southern Africa, showing distribution of Fockea comaru (cireles) and Fockea

exceedingly inconspicuous and lend them a strong
resemblance 1o the stems of some of the other lllillllh'
with which they grow. The leaves and some of the
above-ground parts die off during the dry season. The
pendulous follicles dangle down onto the ground and.
in contrast Lo the rest of the plant. are comparatively
conspicuous. In [acl. the follicle may often be all that
one sees ”l. lhl” [)Iilnt. I'HI]('('iElIII\' ir |h(" Il'i]\'l"ﬁ dare HTT]H“
and are not well developed.

With its mostly erect and non-twining growth and
narrow leaves. Fockea sinuata somewhat resembles F.
comarit. The two species never grow together. though.
for F. comaru does not occur in low-lving places in the
areas where F. sinuata occurs. The leaves of F.
-\‘f-”“(ffﬂ' a]\#’él_\'!‘ hll\ (5 ."-lI'(l]l;,"I_\" ||“l’.ll]lﬂll' ||]ilf‘gi|].“. il[lll

this is usually enough to distinguish them. Florally
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they are mostly easily recognizable, In F. sinuata the
corolla is always small. with short and twisted Tobes
and a comparatively  large and conspicuous white
corona.,  In some  flowers the corona lobes have
a pustulate inner surface, but that has not proved to
(Fig. 10). The
distinctive, with fairly swollen pollinia and a larger

The

pollinium is always rather flat in K. comaru. and the

be constant pollinarinm is - also

and  darker  corpuscle than in the  others.

corpuscle s also particularly  slender (compare
Figs, 8G and 10H).

]'l'l'lltl||.~e one u[' ||||' maos| I|II||.-<l|;l| I'c-unm-.» ol Fockea
sinata is the fact that cach seed has a row of hairs all
the way around the margin (Bayer, 1976). This is a rare
phenomenon that is otherwise only known in Raphio-
nacme  namibiana Venler & Verhoeven  (Bruyns,
[904). The seedling ol F. stnuata 1s also unique for
its comparatively long and (leshy hypocotyl, which has
always heen observed 1o have a distinetly warty

A

Over ils l'\tr‘l'lllt'l_\ wide distribution within South

surface around the middle (Fie.

Alrica. this species is generally well known where it
oceurs. The tibers are often excavated and caten. and

it is locally usually known as olak-kambroo.

Specimens examined.  NAMIBIAL 6 ki NI o Nowerns,
Bruyns 56067 (BOL):: Rootberg Suid, Bruvas 3670 (MO,
WINDY: Happy Davs, Wostert (WIND): 62 km S of Helmer-
inghansen, Mueller 58 (PRUY: Kubub., Giess et al. 3300 (M.
PRE, WIND): betw, Aus and Rosh Pinah. Mannheimer 860
(WIND): Sebrafontein, Brayas 3901 (BOL): Gralwasser,
Bruyns 36010 (BOL, WIND): N reede, Briovns 8157 (WIND).

SOUTH AFRICA. 16 km NE of Bladgrond. Acocks 11261
(PREY: Middeldeurvlen, Lo (NBGYE: Steenkop. Bravis 3459
(BOLY: 30 ki ENE Kenharvdt, Leistner 2325 (KMG, PRE):
Diemansput-Suid. Bruyns 340EL (BOL): Ramah. Bayer 939
(NBGY: Bulberg, Brayns 5120 (PRE): 25 ke N ol Britstown.
Bruvns 6396 (BOL): Britstown commonage, Bruyas 3023
INBG): Boesmansherg, Jurieslontein, Briovns 6089 (BOL):
Bulthouersfontein, Brovas S8 (BOLE 16 km N of Three
Sisters. Broyns 5106 (BOL): Schoppelmaaikraal. Bruvns
1269 (BOL): Renosterkop. Burke (K): Protkraal. Baver 528
(NBG), Saviman (NBGY: Roowdam. Braves 20530 (BOL):
Ricthron, Bruvns 3133 (INBGE Tierberg, Briovns 3695
(BOLY., Martoth 49T (PREYR: Willowmore. Brawgns sulb STE
1990 (NBG): Palmietfontein, Smith 3300 (PRE): Rose-
maryn, Henrier 3659 (PRI,
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Arpeesmy |

THE 13 MORPHOLOGICAL CHARACTERS AND THEIR CODING AS USED 1IN

THE ANALYSES (SEE TABLE 2 FORR ASSIGNMENT OF CHARACTER STATES

10 SPECIES)

Rootstock

1. Plamts without wher = 0: with wber = 1,
2. Upper surlace ol tuber flush with surface of ground = O
well below surface of ,‘,.',I'(:tlll'l(l = 1.
3. Upper surface of twber withont warts = 0; warty = 1.
The rootstock in all species of Fockea other than F.
multiflora consists of a swollen, fleshy, edible, roughly
turmip-shaped stem-tuber that either projects shightly
from the ground (in F. capensis and F. edulis) or is well
below the surface (in F. angustifolia. F. comaru. and F.
stnuata), The upper surface of this wber is distinetly
warty in F. capensis and F.edulis and is smooth in the
others.
Stems
booSap milky = 0 sap clear = 1.
Leaves
5. Leaves frequently narrowly linear = 0; never linear = 1.

0.

Margins of leaves strongly undulating = 0: not undulating

I;

lii

Fockea comaru and F. sinuata and are also prevalent in I,

Very narrowly ar leaves are charactenistic of

angustifolia. where, however, they are extremely vari-
able, The margins of the leaves are very strongly
undulate in F. sinwata and F, t'd'j')f"l'!.\'l’lﬁ. and tlu-_\' are
strongly revolute in F. comaru.

Gyvnostegium

o

-
-

-

).

Corolline corona absent = 0: present = 1.
Gynostegial corona absent = 0z present = 1,
Gynostegial corona of one series of lobes hehind anthers
only = 0: with two series of lobes = 1.

Outer series of gynostegial corona Tused into lwbe = 0;
not forming tube = 1.

Lobes of inner series of ;.E}Illl:-\ll‘;{i(il COrona |ni|;_'_ :-|l'|||||'l“
and much exceeding anthers = 0: not exceeding anthers
= 1.

Anthers with swollen appendages Gilling up tube of corona
= 0; without swollen appendages = 1.

Pollinarium

13.

Pollinarinm without caudicles = 0: with caudicles = 1.



ImEE BHL

Biodiversity Heritage Library

Bruyns, P. V. and Klak, C. 2006. "A SYSTEMATIC STUDY OF THE OLD WORLD
GENUS FOCKEA (APOCYNACEAE-ASCLEPIADOIDEAE)1,2." Annals of the
Missouri Botanical Garden 93(4), 535-564.
https://doi.org/10.3417/0026-6493(2006)93[535:ass0t0]2.0.co;2.

View This Item Online: https://www.biodiversitylibrary.org/item/55393
DOI: https://doi.org/10.3417/0026-6493(2006)93[535:ass0t0]2.0.co;2
Permalink: https://www.biodiversitylibrary.ora/partpdf/390690

Holding Institution
Missouri Botanical Garden, Peter H. Raven Library

Sponsored by
Missouri Botanical Garden

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Missouri Botanical Garden, Peter H. Raven Library

License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 29 June 2024 at 21:15 UTC



