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A revision of Fumariaceae (Fumarioideae) in southern Africa, includ
ing naturalized taxa

J.C .M A N N IN G *, P. GOLDBLATT** and F. FOR EST***

Keywords: Cysticapnos Mill., Discocapnos Cham. & Schltdl., Fumaria L., Fumariaceae, southern Africa, taxonomy, Trigonocapnos Schltr.

ABSTRACT

The native and naturalized species o f  Fumariaceae in southern Africa are reviewed, and keys and full descriptions are 
provided. All relevant regional synonyms are given and the indigenous species are illustrated. Three native genera with four 
species are recognized. The previously taxonomically unplaced genus Cysticapnos Mill. (3 spp.) is included with two other 
monotypic native South African genera, Discocapnos Cham. & Schltdl. and Trigonocapnos Schltr., in an enlarged circum
scription o f  subtribe Discocapninae, which is morphologically defined by tendrilliferous leaves and mostly sessile racemes 
with the lowermost flower basal. Two subspecies are recognized in Cysticapnos vesicaria (E.Mey. ex Bemh.) Lidén, subsp. 
vesicaria with fewer, smaller flowers and subsp. namaquensis J.C.Manning & Goldblatt for plants from Namaqualand 
with more numerous, often larger flowers. C. parviflora Lidén appears to be nothing more than a dwarf-fruited form o f  C. 
vesicaria, in which heterocarpy has long been known. C. pruinosa (E.Mey. ex Bemh.) Lidén is recorded for the first time to 
be a short-lived perennial and not an annual, thus unique in the tribe Fumarieae. Discocapnos mundii var. dregei Harv. from 
the southern Cape is treated as subsp. dregei (Harv.) J.C.Manning & Goldblatt on account o f  its slightly smaller fruits and 
significant geographical disjunction from subsp. mundii. Three introduced species are included, Fumaria capreolata L., F. 
muralis Sond. ex W.D.Koch subsp. muralis and F. parviflora Lam. var. parviflora, although only the last two appear to be 
truly naturalized.

INTRODUCTION

F um ariaceae are a w e ll-c ircu m sc rib ed  fam ily, s is ter 
to a m o n ophy le tic  P apaveraceae  sensu stricto  (A PG  
2003). A lthough  inc luded  in a b ro ad e r c ircu m scrip tio n  
o f  P apaveraceae by som e au thors, e.g . B rem er et al. 
(2003), the tw o g roups rep resen t rec ip ro ca lly  m o n o 
phy le tic  clades that are op tiona lly  re ta in ed  as separa te  
fam ilies (A P G  2003). We adop t the la tte r op tion , fo l
low ing  L idén (1993) as the m ost recen t co m p le te  c la s 
sification  o f  F um ariaceae. T reating  F um ariaceae  in 
P apaveraceae as sub fam ily  F u m ario ideae  has nom en- 
c la tu ral im plica tions on the rank  o f  low er-o rder taxa 
that have yet to  be fully  im plem ented .

F um ariaceae  are read ily  d is tin g u ish e d  from  P ap av 
e raceae by the  co lo u rless  o r ye llow , w ate ry  o r tra n s
lucent (no t m ilky ) exuda te , s tro n g ly  zy g o m o rp h ic  or 
b ila te ra lly  sym m etric  flow ers w ith  sm all sep a ls , and  
peta ls  that are not c ru m p led  in bud. In ad d itio n , one 
o r both  o f  the o u te r p e ta ls  are sp u rred  basally , the s ta 
m ens are usua lly  co n n a te  in to  tw o  b u n d le s , and  the 
b icarpe lla te , sy n carp o u s ov ary  rip en s  in to  a cap su le  
o r nut (B rem er et al. 2003 ; L idén  1993).

F um ariaceae  are p rim arily  no rth  te m p era te , c o m 
p rising  17 g en era  and  ±  530  spec ies. T h e  fam ily  is 
tax o n o m ica lly  re la tiv e ly  w ell u n d e rs to o d  (L idén
1993), and  co m p rises  the tw o  su b fam ilie s  F u m a ri
o ideae  (D C .) Endl. and  H y p eco id eae  (D u m .) Prantl
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&  K iind ig , the la tte r co n s is tin g  o f  the  s in g le  gen u s 
Hypecoum  L. from  the M e d ite rran e an  and  A sia. S u b 
fam ily  F u m ario id eae  in c lu d es the  tr ib e  C o ry d a lea e  
R chb ., ch a rac te rized  by  m a n y -se ed e d  c a p su le s  c o n 
ta in in g  seeds w ith  a co n sp icu o u s  e la io so m e, and  the 
tr ib e  F u m arieae , m ostly  w ith  nu ts o r few -see d ed  ca p 
su les, u su a lly  a cad u co u s sty le , an d  seed s lack in g  an 
e la io so m e. T he tribe  F u m arieae  is in tu rn  d iv id e d  in to  
the th ree  su b trib es  S a rco cap n in ae  L idén , F u m ariin ae , 
and  D isc o ca p n in ae  L idén.

T h e  fam ily  is p o o rly  rep re se n ted  in su b -S a h aran  
A frica  w ith  ju s t  tw o  sp ec ies  k n o w n  from  trop ica l 
A frica  (L u cas 1962), Fumaria abyssinica  H am m , 
and  Corydalis mildbraedii F edde . B oth  are  w ide ly  
d is trib u ted  from  E th io p ia  to  K en y a  and  T anzan ia , 
and  rep rese n t la rge  g en e ra  th a t a re  p rim a rily  n o rth 
ern  h em isp h e re  in  d is trib u tio n . T h is  co n tra s ts  sh arp ly  
w ith  the s itu a tio n  in so u th e rn  A frica , w h ich  is hom e 
to  five spec ies  in th ree  g en e ra , all en d em ic  to  the sub- 
reg ion . Tw o o f  th ese  genera , Discocapnos C ham . & 
S chltd l. and  Trigonocapnos Schltr., are m ono typ ic  and 
to g e th er  co m p rise  su b trib e  D isco cap n in ae  L idén  but 
the th ird  gen u s Cysticapnos M ille r (3 spp .) is no t cu r
ren tly  p laced  at triba l level (L id én  1986, 1993). T he 
su b tr ib e  D isco cap n in ae  is ch a rac te rized  by  te n d rillif 
e ro u s  leaves and  s in g le -seed ed , p u b escen t achenes. 
Cysticapnos has s im ila r te n d rillife ro u s  leaves b u t a 
m a n y -se ed e d , d eh iscen t, ca p su la r  fru it. D N A  stud ies 
(F o res t &  M an n in g  in p rep .)  ind icate  tha t the th ree 
so u th e rn  A frican  g en era , Cysticapnos, Discocapnos 
and  Trigonocapnos co n s titu te  a m o n o p h y le tic  lineage 
w ith in  F u m arieae , and  all th ree  genera  are thus m ost 
ap p ro p ria te ly  ac co m m o d ated  in an en larged  D isco 
cap n in ae . T he su b trib e  is defined  m o rp h o lo g ica lly  by 
its te n d rillife ro u s  leaves, found  e lsew h ere  in the fam 
ily  o n ly  in the M ed ite rran ean  gen u s Ceratocapnos 
Dur. ( tribe  F u m arieae  su b trib e  S arco cap n in ae) and  in
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Dactylicapnos W all, (tribe  C orydaleae  R chb .) from  
the H im alayas. S evera l o f  the species also  have ses
sile racem es (the  low erm ost flow er arising  at the base 
o f  the p edunc le ), w hereas o ther genera  o f  F um arieae  
ty p ica lly  have d is tin c tly  ped u n cu la te  racem es (the 
low erm ost flow er in se rted  w ell above the base o f  the 
peduncle). A n ato m y  o f  the seed  coa t is essen tia lly  
iden tical in Cysticapnos, Discocapnos and Trigono- 
capnos (F u k u h ara  & L idén  1995a) and also  in sev 
eral o ther genera  o f  F um arieae  and  C orydaleae , thus 
o ffering  no add itiona l synapom orph ies for the sub 
tribe. O f  p o ten tia lly  g rea ter in te rest is the observa tion  
tha t Discocapnos and  Trigonocapnos share an u n u 
sual v ascu la tu re  o f  the fru it w all in w hich  the fu n icu 
lar supp ly  is u ltim ate ly  derived  from  the ven tra l and 
dorsal bund les ra the r than  from  the lateral bund les 
as in o ther fum ario id s (F ukuhara  1995; F ukuhara  & 
L idén  1995b). U n fo rtuna te ly  the pericarp  vascu la tu re  
o f  Cysticapnos has no t been  stud ied  and  it is th e re 
fore no t know n w hich  pattern  it fo llow s.

T he m o lecu la r ana ly sis  (F o rest &  M anning  in 
p rep .) re trieves Discocapnos as s is te r to  Trigono
capnos p lus a m onophy le tic  Cysticapnos, w ith  the 
en tire  c lade s is te r to Fumaria L. T his re la tionsh ip  
supports  the in te rp re ta tion  that the nu tle t is p lesio- 
m orph ic  for the sub tribe  D iscocapn inae and that the 
capsu les o f  Cysticapnos rep resen t an au tapom or- 
phy  fo r the  genus. T his to po logy  offers tw o logical 
a lte rna tives  fo r c ircu m scrib in g  genera  in the sub tribe 
D iscocapn ineae. T he first re ta ins th ree separate  g en 
era  as c ircu m sc rib ed  by  L idén  (1986 , 1993), w hereas 
the second  inc ludes Discocapnos and  Trigonocapnos 
w ith in  an en larged  Cysticapnos. T he la tte r trea tm en t 
is no t co n sis ten t w ith  the cu rren t c ircum scrip tion  o f  
genera  in the fam ily  (L idén  1993), in w hich  fru it type 
is ex ten siv e ly  used  as the basis fo r separating  rela ted  
genera , resu ltin g  in conste lla tions o f  o ligo typ ic  g en 
era c lu ste red  a round  the tw o large genera  Corydalis 
DC. and  Fumaria. T he m erits o f  th is approach  m ay 
be deba ted  but a t th is stage it is un justifiab le  to  treat 
the  sou thern  A frican  genera  in a rad ically  d iffe ren t 
w ay  in the  face o f  the  m o lecu lar ev idence  that they 
are indeed  m o n o p h y le tic  as cu rren tly  construed . The 
cap su la r fru its o f  Cysticapnos rep resen t a sign ifican t 
evo lu tionary  innova tion  that in the cu rren t c lassifi
ca tion  ju s tifie s  its re ten tion  as a separate  genus. A ny 
changes to generic  c ircu m scrip tio n s in the tribe  D is
cocapn inae  are best done in the con tex t o f  a reap 
praisa l o f  the en tire  fam ily. T he sou thern  A frican  
clade is ad eq u ate ly  iden tified  as the sub tribe D isco 

capn inae fo r pu rposes o f  b iogeograph ic  or p h y lo g e
netic  investigation .

The first southern African species o f  Fum ariaceae to 
be described were placed either in the genus Corydalis 
(capsular-fruited species) or Fumaria (those with nut
lets). The varied and distinctive fruits o f  several o f  the 
southern African taxa, however, soon led to their taxo
nomic separation into distinct genera, beginning with the 
genus Cysticapnos (M iller 1754), erected for the blad
der-fruited species that was until then known as Cory
dalis vesicaria L. The genus Phacocapnos Bemh. was 
later described (Bem hardi 1838) for the rem aining cap
sular-fruited species with com pressed fruits but is now 
included w ithin Cysticapnos (Lidén 1986). The two nut- 
let-fruited species remain respectively in the m onotypic 
genera Discocapnos (Cham isso & Schlechtendel 1826) 
and Trigonocapnos (Schlechter 1899).

The southern African Fumariaceae were first reviewed 
by Harvey (1894) for Flora capensis and later more thor
oughly by Hutchinson (1921) as part o f his treatise on the 
biogeography o f the family. The m ost recent, and only 
m odem  revision o f the southern African species, is the 
worldwide study o f  the family by Lidén (1986), in which 
the current generic concepts and classification were 
established, and the application o f  the nam es o f the spe
cies was fixed. A m ilestone in the study o f  the family, this 
treatment is nomenclaturally incomplete and is also based 
on examination o f  very limited material o f  the southern 
African taxa, essentially the types. With more extensive 
material available, it is evident that two o f  the species 
recognized there, viz. Cysticapnos grandiflora sensu 
Lidén and C. parviflora Lidén, cannot be upheld. In addi
tion, the patterns o f  geographical variation shown in both 
C. vesicaria and Discocapnos mundii, support the recog
nition o f subspecies in each. We provide here a complete, 
illustrated account o f  the native species o f  southern Afri
can Fumariaceae, based on extensive field and herbarium 
study. Three introduced species o f  Fumaria that have 
become ±  naturalized are also included, following the 
taxonomy o f  Lidén (1986).

MATERIALS AND METHODS

This study is based on an exam ination o f  living 
plants in the field and o f  specim ens in the follow ing 
herbaria: BOL, K, MO, N BG, NU, PRE, TC'D (acro
nym s as in H olm gren et al. 1990). The abbreviation o f  
au tho rs’ nam es follow s B rum m itt & Powell (1992).

Key to genera o f  Fum ariaceae in southern Africa

la Leaves not tendrilliferous; racemes pedunculate; style twice or more as long as ovary, caducous; fruiting pedicels usually suberect,
thickened; fruit a subglobose nutlet with woody endocarp .......................................................subtnbe Fumaninae: Fumaria (introduced species)

lb Terminal leaflets o f  som e or all leaves developed into tendrils; racemes pedunculate or sessile (lowermost flower basal); style 
± as long as ovary or shorter, usually persistent; fruiting pedicels recurved, not thickened; fruit a capsule or achene, without

woody endocarp....................................................................................................................................................................................subtribe Discocapninae:
2a Fruit a several-seeded capsule; spur on upper petal ± as long as wide or shorter; style less than half as long as ovary, persistent................

..................................................................................................................................................................................................................................3. Cysticapnos
2b Fruit a 1-seeded, pubescent or scabridulous achene; spur on upper petal ± twice as long as wide; style ± as long as ovary, persistent or 

caducous:
3a Flowers and fruit with pedicels ± 1.5 mm long; achene disciform, sparsely puberulous; style persistent.....................................1. Discocapnos
3b Flowers and fruit with pedicels 3—4 mm long; achene obovate-trigonous. densely scabridulous; style cad u cou s................2. Trigonocapnos
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I. Subtribe D iscocapn inae  Lidén, O pera Botanica 
88: 104 (1986), em end. J.C .M anning & Goldblatt. Type 
genus: Discocapnos Cham. & Schltdl.

Scandent annuals or rarely perennial (one species 
only) with bipinnate, tendrilliferous leaves. Racemes 
pedunculate or sessile (low erm ost flow er basal). Flow
ers pink w ith purple tip, upper petal spurred, inner pet
als apically  keeled or w inged. Style usually persistent 
(rarely deciduous); stigm a with two papillae. Fruit either 
a m any-seeded capsule or a one-seeded achene, w ithout 
a w oody endocarp.

Three genera: Cysticapnos, Discocapnos and Trigono- 
capnos. Southern Africa.

1. D iscocapnos Cham. & Schltdl., L innaea 1: 569 
(1826); Harv.: 18(1894); Hutch.: 114(1921); Lidén: 104 
(1986), 316 (1993). Fumaria sect. Discocapnos (Cham . 
& Schltdl.) Prantl in Prantl & Kiindig: 145 (1891). Type 
species: D. mundii Cham. & Schltdl.

Brittle, sem i-succulent, glabrous, clim bing annual; 
stems quadrate, w ith obscure unicellular papillae along 
angles; sap watery, yellow. Leaves alternate, bipinnately 
com pound, prim ary divisions alternate, ultim ate leaflets 
obovate and 3-partite; term inal leaflets o f  all or only 
upper leaves transform ed into tendrils. Inflorescence 
pedunculate, term inal but leaf-opposed through rapid 
grow th o f  axillary bud, racem ose; bracts scale-like, peta- 
loid, irregularly toothed. Flowers zygom orphic, b ilab i
ate, pink, unscented. Sepals 2, lateral, m uch shorter than 
petals, scale-like, petaloid, irregularly toothed. Petals 4 
in 2 series, outer petals larger, naviculate-spathulate, la t
erally w inged apically, upper spurred at base, inner pet
als apically  connate, claw ed, limb inflated w ith dorsal 
crest, claw  basally adnate to upper petal. Stamens 6, dia- 
delphous in abaxial and adaxial bundles o f  3; filam ents 
o f  each bundle fused, lanceolate, m em branous, clasping 
ovary, upper filam ent cluster adnate to m argins o f  dor
sal petal basally to form sm all cham ber, w ith nectary 
decurrent on dorsal petal into spur. Ovary suborbicular, 
dorsoventrally com pressed with peripheral rim, bearing 
unicellular papillae; ovule solitary, lateral; style short, 
± as long as ovary, flexed upwards apically, persistent; 
stigm a com pressed, 2-lobed. Fruit pendulous, dorsov
entrally com pressed, suborbicular with peripheral w ing, 
pubescent, indehiscent and dropping entire, papery. Seed 
solitary, lenticular, glossy black, colliculate, w ithout 
elaiosom e.

One sp.. South Africa, southw estern and southern Cape.

1.1. D iscocapnos m u n d ii Cham. & Schltdl. [as 
‘mundtii’] in Linnaea 1: 569 (1826); Harv.: 18 (1894); 
Hutch.: 114 (1921). Lidén: 104 (1986). Fumaria mun
dtii (Cham . & Schltdl.) Prantl & Kiindig: 145 (1891). 
Type: South Africa, Cape o f  G ood Hope, w ithout precise 
locality, A ugust [without year], Mund & Maire s.n. [B- 
W ILLD, holo.!].

C lim bing annual up to 1 m, with yellow  sap. Leaves 
bipinnately com pound, rachis flexuouse, ultim ate seg
ments broadly obovate, 2- or 3-lobed alm ost to base, 
lobes elliptical to obovate, term inal segm ents trans
formed into tendrils. Inflorescence up to 100 mm long in 
fruit, 8-15-flow ered; pedicels erect, apically recurved,

± 1.5 mm long; bracts erect, clasping pedicel, ±  1 x 0.5 
mm, irregularly toothed. Flowers pale pink with dark 
reddish tips. Sepals peltate, ovate, ±  1.0 x 1.5 m m, irreg
ularly toothed. Petals: outer petals naviculate-spathulate,
4 .5 -5 .0  x 1.0-1.5 m m , apically short-w inged, w ings pat
ent, ±  0.5 mm wide, upper spurred at base, spur 2 .5 -3 .0  
mm long; inner petals ±  4 m m  long, claw  ± 1.5 mm long, 
adnate to upper petal in low er 1 mm, blade inflated, 
ellipsoid, 2.5 x 1 m m , w ith fleshy dorsal crest ±  1mm 
wide. Stamens: filam ent bundles lanceolate, 2 .5 -3 .0  x 1 
mm, basal nectary decurrent up back o f  upper petal spur 
to near apex, vestigial; anthers ± 0.25 mm long, yellow. 
Ovary d iscus-shaped, 2 x 2  mm, green, m inutely papil
late; style m aroon, flexed sharply upw ards apically, ± 1.5 
mm long, persistent. Fruit pendent, discus-shaped w ith 
peripheral, radially costate w ing, (3 -)4—5 mm diam ., 
pubescent w ith unicellu lar trichom es longest over seed- 
body, papery, indehiscent and dropping entire, brownish 
black w hen m ature. Seed  lenticular, (3 -)4 -5  m m  diam ., 
glossy black, colliculate. Flowering time: (A ugust) Octo- 
ber-D ecem ber. F igure 1.

Distribution and ecology, apparently  a rare species, 
w ith a d iscontinuous distribution along the cooler, south
ern foothills o f  the coastal m ountains o f  the southw est
ern and southern C ape (Figure 2). The species has been 
recorded from  the Cape Peninsula and adjacent m oun
tains in the southw est, and then som e 300 km  to the east 
in the O uteniqua and Tsitsikam m a M ountain ranges. Dis
cocapnos mundii is restricted to m oist, loam y or hum ic 
soils on the edge o f  forest and bush clum ps, usually  in 
sheltered valleys or drainage lines, w here plants scram 
ble am ong bushes and grasses. Its d istribution tracks 
the scattered occurrence o f  afrotem perate forests in the 
southw estern and southern Cape but it is curious that the 
species has not been recorded from  forest patches along 
the southern slopes o f  the intervening R iviersonderend 
or Langeberg ranges. The plants are, how ever, incon
spicuous and easily overlooked and suitable habitats in 
these m ountain ranges should be investigated in search 
o f  additional populations linking the tw o know n areas o f  
occurrence.

Diagnosis and relationships'. Discocapnos mundii 
is recognized by its distinctive, discus-shaped sam aras 
containing a solitary seed w ith a colliculate testa. The 
seeds o f  the other southern A frican species o f  Fumar- 
iaceae have scalariform -colliculate surface sculpturing. 
The one-seeded, indehiscent fruits w ith pubescent peri
carp are shared w ith Trigonocapnos lichtensteinii but the 
trichom es in D. mundii, w ith their uniquely sculptured 
cuticular ornam entation (Lidén 1986), are already evi
dent at anthesis rather than developing after fertilization, 
as in T. lichtensteinii, possibly indicating that the peri
carp vestiture is independently  derived in the two spe
cies. O ther sim ilarities betw een the tw o include the flex- 
uous leaf rachis w ith the prim ary divisions o f  the blade 
alternate, unlike those o f  C. cracca and C. vesicaria, 
w hich are often opposite, the strongly spurred dorsal 
petal, and the relatively rudim entary w ings on the lower 
petal. These characters, how ever, are also shared with 
Fumaria and are thus evidently  ancestral conditions and 
thus not indicative o f  a sister-species relationship.

History: the species has an uncom plicated history, 
presum ably on account o f  its rarity and distinctive fruits.
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FIGURE 1.—Dicocapnos mundii subsp. mundii: A, portion o f stem; B, lower leaf; C, flower, front and lateral views; D, lower outer petal; E, inner 
petals; F, androecium and section through spur; G, gynoecium, dorsal and lateral views; H, fruit; I, seed. Scale bar: A, B, 10 mm; C-G, 1 
mm; H, 1.6 mm; I, 1.2 mm. Artist: John Manning.
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FIGURE 2.— Known distribution o f  Discocapnos mundii subsp. mun- 
dii, • ;  D mundii subsp. dregei. ▲: and Trigonocapnos lichten- 
steinii. O.

It was first collected b y  th e  G erm an pharm acist Johannes 
Mund, w ho had been desp atch ed  to the Cape in 1816 as 
official plant co llector by  the  Prussian governm ent (Gunn 
& C odd 1981). His fru itin g  collection o f  Discocapnos 
mundii was m ade in th e  v ic in ity  o f  Cape Town, probably 
soon after his arrival. M u n d  m et Cham isso in Cape Town 
in 1818 (Gunn & C o d d  1981), who subsequently nam ed 
the species for him  (C h am isso  & Schlechtendel 1826) 
in the new genus Discocapnos on account o f  its unusual 
disc-like fruit. It has b een  recognized under this nam e 
ever since. The orig inal spe lling  o f  the epithet as mundtii 
should be treated as an  orthographic error and corrected 
to mundii (M cNeil et al. 2006: Art. 60.7) since his letters 
to H ooker are signed L. M und  (Gunn & Codd 1981).

K ey to  subspecies

la Fruits mostly 4 -5  mm lo n g ................................................ subsp. mundii
lb Fniits ± 3 mm lo n g ...............................................................  subsp. dregei

1.1a. subsp. m u n d ii

Fruits (3 .5 )4  5 m m  d iam ., w ith peripheral w ing 0 .8 -
1.0 mm wide.

Distribution: res tric ted  to the southw estern Cape and 
m ostly recorded from  th e  C ape Peninsula, w here it is 
best known from the lo w er slopes o f  Table M ountain 
between D ev il’s Peak an d  C onstantiaberg , w ith add i
tional collections from  th e  northern  H ottentots Holland 
M ountains around Jo n k c rsh o e k  (Figure 2).

1.1b. subsp. d re g e i  (Harv) J.C.Manning & Gold
blatt, stat. nov.

n  mundii [as mundtii] var. dregei Harv. in Flora capensis I: 18 
(1894). D. dregei (Harv.) Hutch.: 114 (1921). Type: South Africa, 
[Western Cape], Knysna. B osch  River, between the bush and the river, 
October 1839, Drêges.n. (TC'D. holo.!; K, S, iso.!).

Fumaria scandens E .M ey.: 125, 186 (1844), nom. nud.

Fruits 3 .0 -3 .5  m m  d ia m ., w ith peripheral w ing 0 .5 -  
0.8 mm wide.

Distribution: known from three collections along the 
southern foothills o f  the O uteniqua and Tsitsikam ma 
M ountains, between K nysna and H um ansdorp (Figure 2).

D istinguished from the typical subspecies by its 
slightly sm aller fruits, 3 .0 -3 .5  mm diam ., w ith narrower 
w ing less than 1 mm wide.

History: this taxon is based on a collection m ade near 
K nysna by the G erm an botanical collector Johann Drêge 
in O ctober 1839. Ernst M eyer, who w rote the botanical 
accounts o f  D rêge’s collections, intended to describe 
the species as Fumaria scandens, and this nam e appears 
on the TCD sheet but was never published beyond its 
appearance in D rége’s Zwei pflanzengeographische 
Dokumente (1844). The sm aller fruits o f  these plants 
com pared with those o f  the typical form s from the Cape 
Peninsula led H arvey (1894) to distinguish them  as the 
variety dregei, w hich he further defined by its more 
floriferous racem es. The taxon w as subsequently  recog
nized as a d istinct species by the British botanist John 
H utchinson (1921) in his account o f  the family. Further 
collections o f  the typical form show  that there are no 
differences in floral characters betw een the tw o sets o f  
populations. The difference in fruit size did not im press 
Lidén (1986), w ho treated them  as com prising  a single 
entity, and indeed there are apparently  no significant 
floral or vegetative differences betw een the tw o sets o f  
populations. A subsequent collection o f  var. dregei from 
C larkson ( Thode s.n. BOL) confirm s that the eastern 
populations are consistently sm aller-fruited but the size 
difference between the two sets o f  populations is slight, 
and a plant from Jonkershoek (Levyns 8511 BO L) bears 
occasional fruits o f  3.5 mm diam. am ong the m ore typ i
cal larger fruits o f  4 mm diam. The slight but consistent 
difference in average size o f  the fruits betw een the w est
ern and eastern populations, com bined w ith the signifi
cant disjunction between them, supports taxonom ic rec
ognition at som e level, and we treat them  as subspecies.

2. T rig o n o cap n o s Schltr. in B otanische Jahrbucher 
27: 131 (1899); Hutch.: 113 (1921); Lidén: 105 (1986), 
316 (1993). Type species: T. curvipes Schltr. [= T. lich- 
tensteinii (Cham . & Schltdl.) Lidén].

Brittle, sem i-succulent, glabrous, clim bing annual; 
stem s quadrate, w ith obscure unicellular papillae along 
angles; sap watery, yellow. Leaves alternate, bipinnately 
com pound, prim ary divisions alternate; ultim ate leaflets 
obovate and 3-partite; term inal leaflets o f  all or only 
upper leaves transform ed into tendrils. Inflorescence 
shortly pedunculate or sessile, term inal but leaf-opposed 
through rapid growth o f  axillary bud, racem ose; bracts 
scalc-likc, pctaloid, irregularly toothed. Flowers zygo- 
m orphic, bilabiate, pink, unscented. Sepals 2, lateral, 
m uch shorter than petals, scale-like, petaloid, irregu
larly toothed. Petals 4 in 2 series, outer petals larger, 
naviculate-spathulate, laterally w inged apically, upper 
spurred at base, inner petals apically connate, claw ed, 
limb inflated w ith dorsal crest, claw  basally adnate to 
upper petal. Stamens 6, diadelphous in abaxial and adax- 
lal bundles o f  3; filam ents o f  each bundle fused, lanceo
late, m em branous, clasping ovary, upper filament cluster 
adnate to m argins o f  dorsal petal basally to form small 
cham ber, w ith vestigial nectary decurrcnt on dorsal petal 
into spur. Ovary obovoid with peripheral rim, concave
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abaxially, bearing unicellular papillae; ovule solitary, 
sub-basal; style short, ±  as long as ovary, flexed upwards 
apically, deciduous; stigm a com pressed, 2-lobed. Fruit 
pendulous, dorsally crested w ith lateral rims folded 
dow nw ards, thus abaxially conduplicate, puberulous, 
indehiscent and dropping entire, leathery. Seed solitary, 
narrow ly obovoid, yellow ish brown, scalariform -collicu- 
late, w ithout elaiosom e.

One sp., South Africa, northw estern parts o f  w inter rain
fall region.

2.1. T rigonocapnos lich tenste in ii (Cham. & 
Schltdl.) Lidén in O pera Botanica 88: 105 (1986). 
Fumaria lichtensteinii Cham. & Schltdl.: 568 (1826). 
Type: South Africa, [W estern Cape], Cape o f  Good 
Hope, w ithout precise locality or date, Lichtenstein s.n. 
(B-WILLD12938, holo.!).

T. curvipes Schltr.: 131 (1899); Hutch.: 113 (1921). Type: South 
Africa, [Western Cape], Clanwilliam, 21 August 1896, R. Schlechter 
8585 (BOL, lecto.!, here designated; S, iso.).

F. capreolata P? burchellii DC: 130 (1824), name without rank. 
Type: South Africa, Karoo [Roggeveld], 1 August 1811, Burchell 1298 
(not located at B, BM, K or P).

F. eckloniana Sond. in Harv.: 18 (1894), nom. nud.

F. micrantha Licht. ms. Lichtenstein s.n. {B-W1LLD12938).

Climbing annual up to 1 m, with yellow sap. Leaves 
bipinnately compound, rachis flexuous, ultimate segments 
broadly obovate, 2- or 3-lobed to base, lobes elliptical, ter
minal segments transformed into tendrils. Inflorescence up 
to 70 mm long in fruit, 20-40-flowered; pedicels suberect, 
apically recurved, 3 ^  mm long; bracts erect, clasping pedi
cel, 1.0-1.5 x 0.5 mm, irregularly toothed. Flowers pale 
pink with dark purple tips. Sepals peltate, ovate, ± 0 .5  mm 
long, irregularly toothed. Petals: outer petals naviculate- 
spathulate, 2.5-3.0 x 0.5-1.0 mm, apically short-winged, 
wings patent, ± 0.5 mm wide, upper spurred at base, spur
2.0-2.5 mm long; inner petals ± 3 mm long, claw ± 1.5 mm 
long, adnate to upper petal in lower 1 mm, blade inflated, 
ellipsoid, 1 x 0.75 mm, with fleshy dorsal crest ± 0 .7 5  
mm wide. Stamens: filament bundles oblong, 1.5-2.0 x 1 
mm, basal nectary decurrent up back o f upper petal spur to 
near apex, vestigial; anthers ± 0.1 mm long, yellow. Ovary 
obovoid with peripheral rim, concave beneath, 1 x 0.5 mm, 
green, colliculate; style translucent, flexed sharply upwards 
apically, ± 1 mm long, basally constricted, deciduous. Fruit 
pendent, obovoid-trigonous, dorsally crested with lateral 
rims folded downwards, thus abaxially conduplicate, 3 mm 
long, 1.5 mm high and 1.0 mm wide, puberulous, indehis
cent and dropping entire, brown when mature, leathery. 
Seed narrowly obovoid, 2 x 1 mm, yellowish brown, sca- 
lariform-colliculate. Flowering time: August-September. 
Figure 3.

Distribution and ecologyr. Trigonocapnos lichtensteinii 
occurs along the B okkeveld-M atsikam m a Escarpm ent 
southwards through the northern Cedarberg to C lanw il
liam, and inland from the foot o f  the Hantam sberg at 
Calvinia along the Roggeveld Escarpm ent as far south as 
the Koedoesberg at the northw estern edge o f  the Klein 
Roggeveld (Figure 2). Plants grow in sheltered, season
ally m oist situations, along drainage lines or at the base 
o f  rocky outcrops in fine-grained clay soils, where they 
clam ber am ong the surrounding shrubbery.

Diagnosis and relationships: the tricostate, puberu
lous achenes are diagnostic for the species, as is the nar
rowly obovoid seed. The style is basally constricted and 
deciduous, and in this respect Trigonocapnos lichten
steinii m ore closely resem bles species o f  Fumaria rather 
than the indigenous southern A frica taxa o f  Fum ariaceae, 
in w hich the style is persistent. The curiously shaped 
fruit is the result o f  progressive downward curvature o f 
the m argins o f  the ventrally concave, disc-shaped ovary 
during ripening o f  the fruit. In its puberulous, single
seeded, indehiscent fruit, T. lichtensteinii most resem 
bles Discocapnos mundii, but in that species the fruit is 
disciform  and less obviously puberulous, and contains a 
rounded, lenticular seed. The trichom es on the fruit o f T. 
lichtensteinii, unlike those o f  D. mundii, are lacking in 
cuticular ornam entation (Lidén 1986) and only develop 
after anthesis, suggesting that pubescence in the two 
species may have been independently derived. O ther 
sim ilarities between the two species, notably their flex
uous leaves with alternate prim ary segments, and their 
strongly spurred flowers with rudim entary apical wings 
on the outer petals, appear to be ancestral and thus not 
indicative o f  a sister-species relationship.

History: the species was first collected sometime in 
the early years o f the nineteenth century by Martin Hein
rich Lichtenstein, a German physician and naturalist who 
accompanied the incumbent Governor o f the Cape o f Good 
Hope, J.W. Janssens, as family physician on his arrival in 
Cape Town at the end o f 1802 (Gunn & Codd 1981). Over 
the next three years, Lichtenstein made three journeys into 
the interior o f the country, all o f which passed through the 
Klein Roggeveld, where he almost certainly collected Tri
gonocapnos lichtensteinii. Although Lichtenstein intended 
to describe his collection under the name Fumaria micran
tha, this manuscript name remained unpublished and the 
species was only formally described more than two dec
ades later, when it was named for him by the German bota
nists Ludolf von Chamisso and Diederich von Schlechten- 
dal (1826).

The next collection o f the species was also made dur
ing a journey up to the Roggeveld Escarpm ent, this time 
by the English explorer W illiam Burchell on 1 August 
1811, who noted in his Travels in the interior o f south
ern Africa o f  1822 (Burchell 1953: 174) that among 
the 14 specim ens collected that day ‘was a Fumitory so 
exceedingly like an English species, as hardly to be dis
tinguished from it’. This opinion was evidently shared 
by Alphonse de Candolle (1824), who distinguished 
B urchell’s plant only as a form o f  the European Fumaria 
capreolata, basing his identification on the recurved 
pedicels that characterize the latter species. A lthough 
seen by de Candolle in Burchell’s herbarium , we have 
been unable to locate this specim en but the description 
o f  the cirrhose leaves and relatively long, recurved fruit
ing pedicels (de Candolle 1824: 130) can only apply to 
Trigonocapnos lichtensteini am ong the South African 
taxa and this, com bined with the locality, make its iden
tification certain. The species rem ained poorly known 
and Harvey (1894: 18) in his account o f  the family for 
Flora capensis, following the advice o f  Sonder, included 
it in the European species F. muralis, as yet another o f 
the m ultiplicity o f  ‘book species’ o f  this variable taxon 
that so aggravated him.



Bothalia 39,1 (2009) 53

. ' '%LV  >w.

A- - ■

FIGURE 3.— Trigonocapnos lichtensteinii: A, portion o f stem; B, flower, front and lateral views; C, lower outer petal; D, inner petals; E, gyn- 
oeeium. dorsal, lateral and partial ventral views, style removed; F. immature fruit, front view; G, mature fruit, front, lateral and three-quarter 
views; H. seed. Scale bar: A, 10 mm; B E, G, 1 mm; F, 0.5 mm; H. 0.25 mm. Artist: John Manning.

It is little wonder, therefore, that it was subsequently 
re-described as a distinct genus by the G erm an botanist 
Rudolph Schlechter (1899) from a collection that he had 
made a few years earlier in the Pakhuis M ountains. This 
is the nam e under which the species rem ained know n 
until Lidén (1986) recognized that C ham isso and Sch- 
lechtendal’s nam e took priority and accordingly effected 
its transfer to Trigonocapnos. The species is now  rela
tively well known from  the Bokkeveld and Pakhuis 
M ountains but has only been sporadically  collected from 
the Koggeveld and Klein Roggevcld Escarpm ents.

3. C y sticap n o s Mil/., The g ardener’s dictionary 
(1754); Harv.: 16 (1894); Hutch.: 110 (1921); Fedde: 
286 (1924); Liden: 105 (1986), 316 (1993). Type spe
cies: C. vesicaria (L.) Fedde.

Phacocapnos Bem h.: 664 (1838); Hutch.: 109 (1921). 
Corydalis sect. Phacocapnos (B em h.) Prantl in Prantl & 
Kiindig: 144 (1889); Harv.: 16 (1894). Type species: P. 
cracca (Cham . & Schltdl.) Bemh.

Brittle, sem i-succulent, glabrous, clim bing annuals 
with slender taproot or rarely (C. pminosa) perennial 
with fleshy taproot; stem s quadrate, w ith obscure unicel
lular papillae along angles; sap watery, d e a r  or yellow. 
Leaves alternate, pinnately or bipinnately com pound, 
prim ary d ivisions alternate or opposite; ultim ate leaflets 
elliptical or obovate-cuneate and deeply 3-lobcd; term i
nal leaflets o f  all or only upper leaves transform ed into 
tendrils. Inflorescence pedunculate or sessile, term inal 
but leaf-opposed through rapid growth o f  axillary bud,
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racem ose; bracts scale-like, petaloid, irregularly toothed. 
Flowers zygom orphic, bilabiate, pink, unscented. Sepals
2, lateral, m uch shorter than petals, scale-like, peta
loid, irregularly toothed. Petals 4 in 2 series, outer pet
als larger, naviculate-spathulate, laterally expanded or 
w inged apically, upper saccate or short-spurred at base, 
inner petals apically connate, clawed, limb inflated 
with dorsal crest, claw basally adnate to upper petal. 
Stamens 6, diadelphous in abaxial and adaxial bundles 
o f  3; filam ents o f  each bundle fused, lanceolate, m em 
branous, clasping ovary, upper filament cluster adnate 
to m argins o f  dorsal petal basally to form small cham 
ber, w ith nectary basal or decurrent on dorsal petal into 
spur, pulvinate. Ovary ovoid, som etim es dorsoventrally 
com pressed, glabrous; ovules several in 2-several series 
on lateral placentas; style short, straight or geniculate; 
stigm a com pressed, 2-lobed. Fruit pendulous, capsular, 
papery, som etim es inflated and bladder-like, circum fer- 
entially partially or com pletely dehiscent. Seeds several, 
lenticular, glossy black, testa obscurely scalariform -col- 
liculate or alm ost smooth.

Three spp., tem perate South Africa, southern Nam ibia 
and Lesotho, w inter rainfall region and along eastern 
escarpm ent to M pum alanga.

Key to species

la Perennial with fleshy taproot; leaves finely divided, carrot-like; 
racemes pedunculate, mostly 14-35-flowered; inner petal 
crests papillate; nectary adnate to lower half o f spur; capsules
lanceolate-quadrate, transversely f le x e d .................. 3.2 C. pruinosa

lb Annuals with slender taproot; leaves not finely divided, 
AquilegiaAike, ultimate segments elliptic; racemes ses
sile (lowermost flower basal), l-15(-20)-flowered; inner 
petal crests smooth; nectary at base o f staminal sheath, not 
adnate to spur; capsules not transversely flexed:

2a Raceme 4-15(-20)-flowered; ± 1 mm long, pedicels shorter 
than bracts; outer petal wings small, ± 1 mm wide, not 
extending apically; capsule flattened, lanceolate, 5-12
mm long; style straight; sap y e llo w ....................... 3.1 C. cracca

2b Raceme (1 )2-7-flowered; pedicels 2 -8  mm long, longer 
than bracts; outer petal wings large, 2—4 mm wide, encir
cling petal apices; capsule ovoid, usually inflated, 20-25  
mm long, rarely dwarfed, 4 -10  mm long; style sharply 
sigmoid at base; sap clear....................................... 3.3 C. vesicaria

3.1. C ysticapnos c ra cca  (Cham. & Schltdl.) Lidén 
in O pera Botanica 88: 108 (1986). Corvdalis cracca 
Cham. & Schltdl.: 567 (1826); Harv.: 17 (1894). Phaco- 
capnos cracca (Cham. & Schltdl.) Bemh.: 664 (1838); 
Hutch.: 110 (1921). Type: South Africa, [Western Cape], 
Cape o f  G ood Hope, w ithout precise locality or date, 
Bergius s.n. (S, holo.).

Phacocapnos dregeanus Bemh.: 664 (1838). Type: South Africa, 
[Western Cape], Enon, White River, 11 November 1829, Drêge 7586 
(MO, holo.!; PRE, iso.!).

Corydalis laevigata E.Mey.: 95, 125 (1844), nom. nud.

Clim bing annual up to 1 m, with yellow sap. Leaves 
bipinnately com pound, ultim ate segm ents broadly obo
vate, 2- or 3-lobed alm ost to base, lobes elliptical to 
obovate, term inal segm ents transform ed into tendrils. 
Inflorescence sessile with lowest flower basal, up to 80 
m m long in fruit, 4-15(-20)-flow ered ; pedicels suberect 
and slightly curved outwards, ±  1 mm long; bracts 
recurved, lanceolate, 1.5-2.0 x 0 .5-0 .75  mm. irregularly 
toothed. Flowers pale pink with dark reddish tips. Sepals 
ovate, 1.0-1.5 x 0 .5-0 .75 mm, irregularly toothed. Pet

als: outer petals naviculate-spathulate, 6 .0-6 .5  x 1.5-2.0 
mm, apically winged, wings reflexed, ± 1 mm wide, 
upper saccate at base, sac ± 1 mm deep; inner petals 5 -6  
mm long, claw ±  3 mm long, adnate to upper petal in 
lower 1 mm, blade inflated, ellipsoid, 2 -3  x 1 mm, with 
fleshy dorsal crest ± 1 mm wide. Stamens: filament bun
dles lanceolate, 4 .0-4 .5  x 1 mm, upper bundle adnate 
to upper petal along margins in lower 3 mm, nectary 
basal, pulvinate; anthers ± 0.25 mm long, yellow. Chary 
dorsoventrally flattened, lanceolate, 4 x 2  mm, green, 
sparsely and obscurely papillate; style straight or slightly 
curved, ± 1 mm long; ovules biseriate, ± 8 per placenta. 
Fruit pendent, dorsoventrally com pressed, lanceolate, 
(5—)9—12 x 2 -3  mm, dehiscing from base to ± halfway, 
rem aining attached to replum (placenta) in distal half, 
several-seeded. Seeds lenticular, 0 .6-0 .8  mm diam., 
glossy black, obscurely scalariform -colliculate. 2n = ± 
32 (Lidén 1986). Flowering time: (August) Septem ber to 
October. Figure 4.

Distribution and habitat: occurs am ong bushes in sea
sonally moist, sheltered situations in coastal and inland 
scrub up to ± 1 000 m, from the Bokkeveld Escarpment 
through the southwestern and southern Cape and into 
the Eastern Cape as far as Port Elizabeth, Port Alfred 
and Graham stown (Figure 5). The species usually grows 
in fine-grained clay or loamy, granite-derived soils but 
som etim es in neutral sands, often on south-facing slopes 
that are shaded in the afternoon. On nutrient-poor sand
stone soils plants have been recorded as favouring richer, 
nitrified hyrax middens.

Diagnosis and relationships: Cysticapnos cracca is 
recognized by its lanceolate, blade-like capsules, 10-12 
x 2 -3  mm, containing num erous seeds in two periph
eral rows. The pericarp dehisces from the base, with 
the two halves peeling away but rem aining attached in 
the distal half. In general form and dehiscence they are 
very sim ilar to those o f  C. pruinosa, but the latter has 
larger, ± quadrate capsules, 15-17 mm long, that are dis
tinctly flexed upwards in the distal half, w ith obscurely 
scalloped margins. The racem es in C. cracca are almost 
invariably sessile, with flowers sm aller than those o f C. 
pruinosa (6 .0-6 .5  mm vs 7 -8  mm) and generally fewer 
per racem e (m ostly up to 15 vs more than 15). Vegeta- 
tively C. cracca is readily distinguished from C. pru
inosa by its annual habit, less finely divided leaves, and 
yellow vs clear sap.

Cysticapnos cracca is most likely to be confused 
with C. vesicaria, with which it co-occurs in parts o f 
the southwestern Cape. Although typically sm aller and 
more com pact than C. vesicaria, C. cracca is otherwise 
alm ost indistinguishable in foliage, both species hav
ing broadly obovate, deeply 2- or 3-lobed ultimate leaf 
segments. The sap o f  C. cracca, however, is distinctly 
yellow, staining the skin bright orange, whereas that o f 
C. vesicaria is clear. The two species are readily distin
guished in flower and fruit, C. cracca having smaller, 
less prom inently winged flowers and flattened, non
inflated capsules. Although C. cracca is typically found 
in heavier, clay soils, with C. vesicaria favouring deep 
coastal sands and gritty granite-derived soils, the two 
species have been recorded growing together in several 
places throughout their area o f  sympatry.
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FIGURE 4 .—Cysticapnos cracca: A. flower, front and lateral views; B. lower outer petal; C. inner petals; D. gynoecium. lateral view; E, mature
fruit, lateral view before dehiscence and dorsal view after dehiscence; F. seed. Scale bar: A -C , 10 mm; E, 2.5 mm; F, 0.4 mm. Artist: John
Manning.

History. Cysticapnos cracca was first collected by 
the German apothecary Carl Bergius, who arrived at the 
Cape in 1815. He alm ost certainly gathered the speci
mens in the im m ediate surrounds o f  Cape Town itself, 
and as he died here a few years later, at the beginning 
o f  1818 (Gunn & Codd 1981), his collection m ust date 
from this three-year period. The species was described 
several years later in the genus Corydalis by the G er
man botanists L udolf von Cham isso and Diederich von 
Schlechtendal (1826) but was later transferred by Bern- 
hardi (1838) to his new genus Phacocapnos, which he 
distinguished from Corydalis prim arily on the lack o f 
an aril or strophiole on the seed. This treatm ent was not 
followed by Harvey (1894) but was adopted by later 
botanists. At the same time Bemhardi (1838) described 
a later collection from Enon, north o f  Port Elizabeth, 
made by the Germ an collector Johann Drêge in 1828 
as the new species P. dregeanus on the basis o f  its acute 
rather than obtuse fruits. As subsequently concluded by 
Harvey, this purported difference is not significant.

3.2. C ysticapnos p ru in o sa  (E.Mey. ex Bemh.)
Lidén in Opera Botanica 88: 106 (1986). Phacocapnos 
pruinosa [as pruinosus] E.Mey. ex Bemh.: 664 (1838);
Hutch.: 110 (1921). Corydalis pruinosa (E.Mey. ex 
Bem h.) Harv.: 17 (1894). Type: South Africa. [Eastern 
Cape], 3027 (Lady Grey): W itberg [W itteberge], (-D A ),
4 0 0 0 -5 0 0 0 ' [1 200-1 500 m], Novem ber without year 
[1832], Drêge 3X46 133 (I, a) (MO. holo.!: B!. BOL!,
PRE!, S, iso.).

Tufted perennial with fleshy taproot, and clim bing 
stems up to 1 m. with clear sap. Leaves bipinnately com 
pound. ultim ate segm ents broadly obovatc. 2- or 3-lobed 
almost to base; term inal segm ents o f upper leaves trans

form ed into tendrils. Inflorescence pedunculate, up to 
160 mm long in fruit, 14-3 5-flowered, som etim es bear
ing 1 or 2 reduced leaves below; pedicels suberect and 
slightly curved outwards. 1-2 mm long; bracts recurved, 
lanceolate. 1.5-2.0 x 0 .5-0 .75  mm. irregularly toothed. 
Flowers pale pink with dark reddish green gibbae. 
Sepals ovate, 2 x 1.5 mm. irregularly toothed, basally 
auriculate. Petals: outer petals naviculate-spathulate, 
prom inently clawed. 7 -8  x 0 .8 -1 .0  mm. apically winged 
and 3 -4  mm wide, wings patent, ±  1.5 mm wide, upper 
saccate at base, sac 3^4 mm deep: inner petals 5 -6  mm 
long, claw ± 2 mm long, adnate to upper petal in lower 1 
mm. blade inflated, ellipsoid. 3 -4  x 1.5 mm. with papil
late dorsal crest ± 1 mm wide. Stamens: filament bundles 
lanceolate. 3 .5 -4 .0  x 1.2 mm. upper bundle adnate to

16'  18'  20" 22 '  24°  26°

FIGURE 5.— Known distribution o f Cysticapnos cracca
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upper petal along margins in lower 1 mm, nectary elon- 
gate-pulvinate, decurrent up lower h a lf  o f  spur; anthers 
± 0.25 m m  long, yellow. Ovary dorsoventrally flattened, 
lanceolate-quadrate, 4 x 1.2 mm, green; style straight, 
suberect, ±  0.7 m m  long; ovules biseriate, ± 9 per pla
centa. Fruit pendent, dorsoventrally com pressed, lan
ceolate-quadrate, (1 2 -) 15-25 x 6 -7  mm, flexed upwards 
in distal half, m argins obscurely scalloped-dentate at 
maturity, dehiscing from base to ±  halfway, rem aining 
attached to replum  (placenta) in distal half, m any-seeded. 
Seeds lenticular, 1.0-1.5 mm diam ., glossy black, scalari- 
form -colliculate peripherally. 2n = ± 32 (Lidén 1986). 
Flowering time: D ecem ber to February. Figure 6.

Distribution and ecology: a montane and subalpine 
species, distributed along the eastern escarpment o f  South 
Africa between 1 200 and 3 000 m, from the Koueveld- 
berge west o f  Graaff-Reinet northwards through the 
Drakensberg M ountains o f  Eastern Cape and KwaZulu- 
Natal to Harrismith and westwards across the higher- 
lying parts o f  Lesotho to the Leribe Plateau (Figure 7), 
with isolated northern outliers along the eastern escarp
ment in M pum alanga around W akkerstroom and Ermelo 
and on the M auchsberg near Lydenburg. Cysticapnos 
pruinosa typically grows in gritty, basaltic soils, scram 
bling am ong bushes and grasses on mountain slopes and 
in scree, in rocky boulder beds in drainage lines, or along 
mountain streams. It is the only m em ber o f  the tribe Dis
cocapninae to occur in the summ er rainfall region.

The species has previously been regarded as an annual 
but excavation o f  several individuals confirms that it is 
perennial. Seedlings form the characteristic fleshy tap
root w ithin their first year but appear to flower only from 
the second season. O lder plants develop a taproot sev
eral m illim etres in diameter, and produce a crown with 
m ultiple growing points, from which new shoots arise. 
These, like the seedlings, seem not to flower in their first 
season, accum ulating old leaf bases along the subterra
nean portion. Plants die down in w inter to the crown and 
resprout in the spring.

The species is used m edicinally by the Sotho, am ong 
w hom  it is know n colloquially as Musa pelo oa noka 
(the river com forter), literally ‘the one who puts the 
heart (o f the river) righ t’. It is taken as a relief for sor
row, especially in tim es o f  bereavem ent (Dieterlen 873).

Diagnosis and relationships: Cysticapnos pruinosa 
is distinguished by its perennial habit with a fleshy tap
root. and by its finely divided, alm ost carrot-like leaves. 
O ther species o f  Cysticapnos are annuals w ith a slender, 
alm ost fibrous taproot and broader, ± elliptical ultimate 
leaflet segm ents. The elongate, floriferous racem es o f  C. 
pruinosa produce up to 35 relatively large flowers, 7-8  
mm long, w ith papillate rather than sm ooth dorsal crests 
on the lateral petals, and lanceolate-quadrate fruits with 
a distinctive transverse flexure. The clear, rather than 
yellow, sap is shared with C. cracca and with species o f 
Fumaria.

History, one o f  several South African Fumariaceae 
collected by the German plant hunter Johan Drêge, the 
species is based on his collection from the mountains 
around Lady G rey in Eastern Cape. A lthough the col
lection is undated as to year, his itinerarv indicates that

he was in this area in late 1832 and early 1833 (Gunn 
& Codd 1981). Ernst Meyer, the German botanist who 
dealt w ith D rege’s collections, intended describing the 
species in the genus Corydalis but his nam e remained 
unpublished and it was left to Bemhardi to formally 
describe the species in his new genus Phacocapnos, 
which he distinguished from Cory dalis by the lack o f an 
aril or strophiole on the seeds. The Bemhardi herbarium 
form ed the basis for the Missouri Botanical Garden her
barium  and the specim en there, which is marked as part 
o f  the Bem hardi Herbarium, is thus appropriately recog
nized as the holotype.

3.3. C ysticapnos vesicaria (L.) Fedde in Reper- 
torium specierum novarum regni vegetabilis 19: 287 
(1924); Lidén: 106 (1986). Cory'dalis vesicaria (L.) 
Pers.: 269 (1806). Fumaria vesicaria L.: 701 (1753). 
Type: South Africa, without locality or date, LINN881.16 
(LINN, holo.!).

C. cirrhosa Moench: 52 (1794). nom. illeg. superfl. a Fumaria vesi
caria L.

Climbing annual up to 2 m, with clear sap. Leaves 
bipinnately compound, ultimate segments broadly obo
vate, 2- or 3-lobed almost to base, lobes narrowly ellip
tical to obovate; terminal segments transformed into 
tendrils. Inflorescence sessile (lowest flower basal), 10- 
60(-80) mm long, (l)2-7-flow ered; pedicels suberect, 
curved outwards apically, 2 -8  mm long, elongating to 25 
mm in fruit; bracts spreading, obovate-cuneate, 2.0-2.5 x
1.0-1.5 mm, apically toothed. Flowers pale pink, upper 
petal with dark reddish mark at base o f  wing, inner pet
als translucent. Sepals sagittate, 1 —2(—3) x 0 .5 -1 .0(-2 .0) 
mm, irregularly toothed. Petals: outer petals naviculate- 
spathulate, 7—9(—13) x 2-3  mm, winged in outer half, 
wings reflexed, 2 -4{-5) mm wide, upper petal rounded 
at base; inner petals 6 -7  mm long, claw 1.5-2.0 mm 
long, adnate to upper petal in lower 1 mm, blade ellip
soid, inflated, 4 .5-5 .0  x 1 mm, with inflated dorsal crest
1.5-2.0 mm wide. Stamens: filament bundles broadly 
lanceolate, 3.5—4.0 *1.5 mm, upper bundle adnate to 
upper petal along margins in lower 1 mm, nectary basal, 
pulvinate; anthers ± 0.25 mm long, yellow. Oxary' ovoid, 
3 x 1.5 mm, green; style geniculate-sigmoid, ± 0.5 mm 
long; ovules 4-seriate, 30—40 per placenta. Fruit pendu
lous on elongated pedicel, heterocarpic, ovoid, usually 
inflated and (10—)20—25 x (5 -) 15-20 mm, sometimes 
com pressed and not inflated, then 4 -1 0  x 3-5  mm. exo
carp splitting longitudinally for entire length, mesocarp 
usually aerenchym atous, endocarp remaining attached to 
exocarp by radiating threads, rupturing irregularly, many- 
seeded, rarely mesocarp not developing and fruits then 
much smaller, 5 -10  x 4 -5  mm. Seeds lenticular, 1.0-1.5 
x 0 .8-1.3 mm diam,, excavated on faces, glossy black, 
obscurely colliculate and almost smooth. 2n = 28, ± 30 
(Lidén 1986). Flowering time: mainly August to early 
O ctober but as early as June in the Little Karoo. Figure 8.

Distribution and ecology>: com m on and w idely dis
tributed from southern N am ibia through Nam aqualand 
and the southwestern Cape to the Little Karoo around 
O udtshoom  but apparently absent from the Knersvlakte 
(Figure 9). The species usually occurs in coarse-grained 
soils, mainly coastal sands in fynbos and coastal scrub or 
gritty, granitic soils in renosterveld.
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FIGURE 6 .—Cysticapnos pruinosa: A, portion o f  flowering stem; B, base o f plant; C, infructescence; D, flower, front and lateral views; E, section 
through spur; F, lower outer petal; G, inner petals; H, gynoccium. lateral and three-quarter views; I, seed. Scale bar. A-C, 10 mm; D-G , I mm; 
H, 0.5 mm. Artist: John Manning.
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FIGURE 7.— Known distribution o f  Cysticapnos pruinosa.

Diagnosis and relationships: although similar to Cysti
capnos cracca in foliage, C. vesicaria is distinguished 
from this and other species by the basally geniculate style 
and by its ± inflated, bladder-like fruit, mostly 20-25 * 
15-20 mm. This unique fruit results from the develop
ment o f a thick, highly aerenchymatous, spongy mesocarp 
between the papery exo- and endocarps. Even at flowering 
the ovary wall is clearly 3-layered. At maturity the exo
carp splits longitudinally but remains attached to the endo
carp by the radiating, thread-like vascular bundles, and the 
seeds are released through irregular rupturing o f the endo
carp. In some fruits, however, the mesocarp fails to expand 
and the capsules remain small and compressed, measuring 
just 4 -1 0  x 3-5  mm. The seeds in these small capsules are 
quite normal and the same plant may produce both dw arf 
and normal fruits. These flattened capsules are strikingly 
similar to those o f  C. cracca and C. pruinosa. The clear, 
watery sap is shared with C. pruinosa.

H eterocarpy in Cysticapnos vesicaria was first noticed 
and reported by Fedde (1924), and later by Hilliard & 
Burtt, w ho recorded that ‘small fruits, not inflated but 
with ripe seeds, [are] som etim es present on [the] same 
racem e [as norm al inflated fru its]’ (Hillard & Burtt 
13025, NU). Dwarf, flattened fruits have been recorded 
throughout the range o f  the species and are a regular fea
ture o f  the species. They have no taxonom ic significance 
although they have caused confusion in the past. Cory
dalis burmannii Eckl. & Zeyh. ex Harv. was based on 
plants w ith such dw arf fruits, and a cultivated plant that 
produced a single dw arf fruit form ed the basis o f  Cysti
capnos parviflora Lidén.

The species is typically few-flowered, w ith 1-4 flow
ers borne on short racem es up to 45 mm long. The flow
ers are m ostly 7 -8  mm long, w ith the upper and lower

petal w ings 2 -3  mm wide. Populations from the northern 
part o f  the range, in N am aqualand and the Richtersveld, 
however, have up to seven, m ostly larger flowers borne 
in racem es 20-80  mm long. In these plants the outer pet
als may reach 10-12 mm long with apical crests 3-5  mm 
wide. These northern forms are treated here as subsp. 
namaquensis.

History, the first o f  the southern African Fumariaceae 
to be nam ed, Cysticapnos vesicaria was described in the 
genus Fumaria by Carl Linnaeus (1753). The identity o f 
the original collector is not known but the species was 
soon in cultivation in Europe and becam e known to later 
botanists under the nam e Cysticapnos africana, based on 
an illustration o f  the very distinctive fruit reproduced in 
G aertner’s (1791) De fructibus et seminibus plantarum. 
It was only in the early decades o f  the twentieth cen
tury that Fedde (1924) resuscitated the use o f  the earlier 
nam e, C. vesicaria, in an article in which he first iden
tified the existence o f  marked heterocarpy in the taxon. 
This led him to suspect that H arvey’s (1894) Corydalis 
burmannii was nothing m ore than a sm aller-fruited form 
o f  C. vesicaria, an opinion that has now been vindicated 
by further observations o f  plants in the field. This small- 
fruited form was still recognized by Lidén (1986) under 
the illegitim ate nam e Cysticapnos grandiflora. The vari
ous forms o f  C. vesicaria distinguished by Fedde (1924) 
on the basis o f  the size o f  the leaf segments and flowers 
represent nothing m ore than the normal variation in leaf 
and floral developm ent evident even within individuals 
in the same population.

Plants thought to have originated from Alexandria in 
Egypt were cultivated in Europe under the unpublished 
nam e Cysticapnos alexandrina. Although thought by 
Fedde (1924) to have been validated by Don, this is not 
in fact the case as Don (1831) indicated quite clearly his 
opinion that the plants in question were not distinct from 
C. africana, and the nam e thus remains invalid (M cNeil 
et al. 2006: Art 34:1).

Key to subspecies

la Raceme 1 0 -2 0 (^ 5 ) mm long, 1-4-flowered; outer petals 7 -  
9 mm long with wings 2-3 mm wide; plants from south
western and southern C a p e .....................................subsp. vesicaria

lb Raceme (20-)30-80  mm long, 3-7-flowered; outer pet
als 9-13 mm long with wings 3-5  mm wide; plants from 
Namaqualand and southern Namibia..............subsp. namaquensis

3.3a. subsp. vesicaria

Cysticapnos africana Gaertner, De fructibus et seminibus plantarum 
2: 161 (1791); Harv.: 16 (1894); Hutch.: 110 (1921). Type: Gaertner: 
161, t. 115(1791), icono.!

Corydalis burmanii Eckl. & Zeyh. ex Harv.: 17 (1894). Phaco
capnos burmanii (Eckl. & Zeyh. ex Harv.) Hutch.: 110 (1921). Type: 
South Africa, [Western Cape], Saldanha Bay and near Brackfontein. 
Clanwilliam, Ecklon & Zeyher 23 (SAM, lecto.!, designated by Gold
blatt & Manning (2000); B!. MO!, iso ).

Cysticapnos vesicaria forma brevilobus Fedde: 287 (1924), syn. 
nov. Type: South Africa, [Western Cape], Stellenbosch and Swellen- 
dam. without date, Ecklon 21 (B, lecto.!, here designated).

Cysticapnos vesicaria forma longilobus Fedde: 287 (1924), syn. 
nov. Type: South Africa, [Western Cape], Brakdam, August 1897, R 
Schlechter 11131 (B, lecto.!, here designated; MO, iso.!).

Cysticapnos vesicaria forma latilobus Fedde ms. (without collector 
or date, B).
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FIGURE 8. —Cysticapnos vesicaria subsp vesicaria: A. portion o f  flowering stem; B, base o f  plant; C, flower, lateral view; D. lower outer petal; E, 
inner petals; F. gynoecium. lateral v iew ; G, detail o f  nectary; H, infructescence (nearside lower leaf segment omitted); I, half normal fruit; J, 
dwarf fruit; K. seed. Scale bar: A. B , H J. 10 mm; C G . I mm; K, 0.5 mm. Artist: John Manning.
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Cysticapnos alexandrina Link & Otto, nom. nud.

Cysticapnos grandiflora E.Mey.: 95 (1844), nom. nud.

Cysticapnos grandiflora [Bemh.] sensu Lidén: 106 (1986), nom. 
nud. [cited as C. grandiflora Bemh. in Linnaea 12 (as '13’) by Lidén: 
664 (1986), but not mentioned therein].

Racem e 10-20(^45) mm long, l-3(4)-flow ered. O uter 
petals 7 -9  m m  long w ith w ings 2 -3  mm wide.

Distribution and ecology: w idespread through the 
southw estern and southern Cape, from the northern 
Bokkeveld Plateau southwards along the w est coast and 
the inland m ountains o f  the southw estern Cape as far 
east as Still Bay on the coast and O udtshoom  in the Lit
tle Karoo (Figure 9). Plants are m ost com m only found 
in sandy soils in fynbos and thicket, especially along the 
coast, but inland populations occur on finer-grained clay 
or lim estone soils in renosterveld.

The typical subspecies is characterized by short, 1 -4- 
flowered racem es and relatively small flowers, 8 -10  mm 
long, borne close to the stem and thus relatively incon
spicuous.

3.3b. subsp. n am aq u en sis  J.C.Manning & Gold
blatt, subsp. nov.

Cysticapnos parviflora Lidén: 106 (1986), syn. nov. Type: South 
Africa, Northern Cape, 3018 (Kamiesberg): Farm Kamagap, 10 km NE 
o f  Bitterfontein on Kliprand road, (-CC), 10 September 1974, Norden- 
stam & Lundgren 1803 (S, holo.!).

Racem us (2 0 -)3 0 -4 0 (-8 0 ) mm longus, 3 -5(-7)-flo ra, 
alis petali externis 3 -5  mm latis.

TYPE.— N orthern Cape, 3018 (Kam iesberg): Lang- 
kloof, renosterveld near river, 735 m, (-C A ), 7 Septem 
ber 2006, Snijman 2081 (NBG, holo.; K, iso.).

Raceme (2 0 -)3 0 -4 0 (-8 0 ) mm long, 3-5(-7)-flow ered. 
Outer petals 9 -13  mm long with wings 3 -5  mm wide.

Distribution and ecology: w idespread through the 
higher-lying parts o f  N am aqualand, from Nuwerus north
wards into the Richtersveld, and into southern Nam ibia 
on the N um aissspitze at the southern edge o f the Huib 
Hock Plateau (Figure 9). Plants grow in sandy or gritty 
soils, often along seasonal w ashes and w atercourses.

This subspecies is distinguished from subsp. vesicaria 
by the m ostly longer, more floriferous racem es bearing
3 -7  flowers. Populations between Garies and Spring
bok have especially large flowers, 10-15 mm long, and 
constitute a particularly attractive form o f  the species in 
which the racem es o f  showy flowers project conspicu
ously above the stems that tw ine through the upper twigs 
o f  supporting shrubs. The collections from southern 
Namibia, in contrast, have the small flowers o f  subsp. 
vesicaria but their longer, more floriferous racem es are 
typical o f  subsp. namaquensis.

A cultivated plant grown in Europe in 1974 from seed 
collected between Bitterfontein and Kliprand produced 
unusually small flowers and a single dw arf fruit, and was 
described as the new species Cysticapnos parviflora by 
Lidén but is evidently nothing m ore than a poorly devel
oped individual o f  this subspecies. The wild collection 
has the relatively many-flowered racemes and large flow-
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FIGURE 9.— Known distribution o f Cysticapnos vesicaria subsp. vesi
caria, •  ; and C. vesicaria subsp. namaquensis, O .

ers typical o f  subsp. namquensis with the petal wings up 
to 7 mm wide, com pared to 2 mm in the cultivated mate
rial (Lidén 1986). The seeds o f these cultivated plants, 
which measured 0.8 mm in diameter, were contrasted 
against the larger seeds 1.3 mm in diameter o f C. grandi
flora  (Lidén 1986) but seed size is variable in C. vesicaria 
and can range from 0.8-1.5 mm in diameter within a sin
gle collection (e.g. Buys 474, Rosch 547). This apparent 
difference in seed size is thus not significant. No fur
ther material matching the cultivated plants, from which 
much o f  the description and illustrations were based, has 
been collected despite the fact that the type locality is on 
a well-travelled road through Namaqualand.

History: although m ostly quite distinct from the 
southern forms o f the species in the wild, the larger- 
flowered northern populations have not been recognized 
taxonom ically until now.

II. Subtribe F u m ariin ae

Scandent annuals (rarely perennial) with 2^4-pinnate 
leaves, lacking tendrils. Racemes pedunculate. Flow
ers white to pink, or yellow, upper petal spurred. Style 
deciduous; stigma with two papillae. Fruit a hard-walled 
nutlet, one-seeded, indehiscent, usually with two apical 
germ ination pores.

Four genera: Cryptocapnos, Fumaria, Fumariola and 
Rupicapnos. Mainly M editerranean to central Asia, also 
North and East Africa, and the Himalayas.

4. F u m aria  L., Species plantarum: 699 (1753). 
Type species: Fumaria L.

Brittle, sem isucculent, glabrous, erect or diffuse 
annuals; stems quadrate, with obscure unicellular papil
lae along angles; sap watery, clear. Leaves alternate,
2-4-pinnately  com pound, prim ary divisions alternate 
or opposite; ultimate leaflets linear to obovate, without 
tendrils but som etim es petiolule and rachis prehensile. 
Inflorescence sessile or pedunculate, term inal but leaf-
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opposed through rapid growth o f  axillary bud, racem ose, 
pedicels often thickening in fruit; bracts scale-like, pcta- 
loid, irregularly toothed. Flowers zygom orphic, b ilabi
ate, pink, unscented. Sepals 2, lateral, m uch shorter than 
petals, scale-like, petaloid, often irregularly toothed. Pet
als 4 in 2 series; outer petals larger, naviculate-spathu- 
late, laterally w inged apically, upper spurred at base, 
inner petals apically connate, claw ed, limb inflated w ith 
dorsal crest, claw basally adnate to upper petal. Stamens 
6, d iadelphous in abaxial and adaxial bundles of 3; fila
m ents o f  each bundle fused, lanceolate, m em branous, 
clasping ovary, upper filam ent cluster adnate to m argins 
o f  dorsal petal basally to form small cham ber, w ith nec
tary decurrent on dorsal petal into spur. Ovary subglo- 
bose; ovules 1 or 2; style longer than ovary, ±  slightly 
upcurved or flexed upwards apically, deciduous; stigm a 
com pressed, 2-lobed. Fruit ± erect or pendulous, subglo- 
bose or obreniform , sm ooth or rugulose, indehiscent and 
dropping entire, exocarp papery, endocarp hard and bony 
with paired apical germ ination pores. Seed solitary, len
ticular, thin-w alled, w ithout elaiosom e.

± 50 spp., M editerranean to India and east tropical 
Africa, m ainly North Africa and Spain.

Key to naturalized species

la Peduncle longer than raceme; pedicels recurved, 3 -5  mm
long; sepals large, 4 -6  mm lo n g ............................4.1 F. capreolata

lb Peduncle shorter than raceme; pedicels stiffly suberect or 
spreading, sometimes recurving slightly in fruit, 1.5-2,5  
mm; sepals small, 0 .5-3 .0  mm long:

2a Leaves not as finely divided, parsley-like, ultimate seg
ments oblanceolate-obovate (rarely ± linear); flowers 
pink and purple, 7-10 mm long, including spur; bracts 
1.0-1.5 mm long, half to three-quarters as long as pedi
cels ..................................................................................4.2 F. muralis

2b Leaves finely divided, almost dill-like, ultimate segments 
linear; flowers white turning pink, and purple. ± 5 mm 
long, including spur; bracts 2-3  mm long, as long as or 
longer than p ed ice ls...............................................4.3 F. parxiflora

4.1. F u m a ria  cap reo la ta  L., Species plantarum: 
701 (1753); Sell: 256 (1964); Lidén: 67 (1986); Walsh 
& Norton: 407 (2007). Type: France, prope O lbyam  Gal- 
liae N arbonense (UPS-LINN74560, holo.).

Sprawling or scandent, branching annual up to 1 m. 
Leaves bipinnately com pound, rachis som etim es flexu- 
ous, ultim ate segments obovate, dissected alm ost to 
base, lobes elliptical, apiculate-aristate. Inflorescence 
pedunculate, up to 80 mm long in fruit; racem e shorter 
than peduncle, 10-25(-35)-flow ered; pedicels recurved,
3 -5  mm long, apically thickened in fruit; bracts patent, 
not clasping pedicel, linear-lanceolate, 2.5—4.0 x 0 .5 -  
0.8 mm. Flowers cream y white or pale pink with dark 
reddish tips. Sepals peltate, ovate, 4 -6  x 2.5—4.0 mm, 
irregularly toothed. Petals', outer petals naviculate, upper 
spathulate and apically short-w inged, w ings reflexed, ± 
0.5 mm wide, spurred at base, spur com pressed saccate,
2 .5-3 .5  mm long, low er linear with rudim entary apical 
w ings, 8 -9  x  1.0-1.5 mm; inner petals 7 -9  mm long, 
claw ± 2 mm long, adnate to upper petal in lower I mm, 
blade inflated, narrowly oblong, 5 -7  x 1 m m , with fleshy 
dorsal crest ± 0.5 mm wide. Stamens: filament bundles 
lanceolate-attenuate, 5 -6  x 1 mm; anthers ± 0.25 mm 
long, yellow. Ovary subglobose, 1.5 mm diam ., green; 
style slightly curved, 4 5 mm long, green, deciduous. 
Fruit globose, 2 .0 -2 .5  mm diam., indehiscent and drop-

FIGURE 10.— Known distribution in southern Africa o f  Fumaria capre
olata and F. muralis, ®: F. muralis, • ;  and F parviflora, ■ .

ping entire, brow n, exocarp m em branous, finely tubercu- 
late or alm ost sm ooth, endocarp w oody with small hour- 
glass-shaped apical pit. Seed not seen. Flowering time: 
Septem ber to October.

Distribution and ecology: native to the M editer
ranean and southw estern Europe but w idely natural
ized in w anner tem perate countries, including southern 
Australia. Known in South A frica from a single collec
tion m ade near Som erset West in W estern Cape in 1952 
(Parker 4818) (Figure 10), it is so far at m ost an occa
sional adventive here.

4.2. F u m a ria  m u ra lis  Sond. ex W.D.J.Koch, Syn
opsis florae germ anicae et helveticae, edn 2, part 3: 1017 
(1845); Sell: 257 (1964); Lidén: 78 (1986); Walsh & 
Norton 408 (2007). Lectotype designated by Walsh: 496 
(1992): G ermany, H amburg in muris, July 1844, Sonder 
s.n. (MEL1584466, lecto.).

4.2a. subsp. m u ra lis

F. officinalis var. grandiflora DC.: 135 (1824). Type: South Africa, 
without precise locality or collector (G-BU, holo ).

F. officinalis var. capensis Harv.: 18 (1894), syn. nov. Type: South 
Africa, [Western Cape], Witzenberg, without date, Ecklon & Zeyher 25 
(TCD, holo.; PRE, SAM, iso.!).

Spraw ling or scandent, branching annual up to 0.5 
m, with clear sap. Leaves bipinnately com pound; rachis 
som etim es flexuous; ultim ate segm ents obovate, d is
sected alm ost to base, lobes elliptical (rarely ±  linear), 
apiculate-aristate, term inal segm ent rarely w ithout a 
blade. Inflorescence pedunculate, up to 30 mm long 
in fruit, 3 -12-flow ered; pedicels suberect or spread
ing, 2 .0 -2 .5  mm long, thickened, firm and som etim es 
slightly recurved in fruit; bracts erect, clasping pedicel,
1.0-1.5 x 0.5 mm, irregularly toothed. Flowers pale to 
deep pink with dark reddish tips. Sepals peltate, ovate,
2 -3  x 1.5-2.0 mm, irregularly toothed. Petals: outer pet
als naviculate, 5 -7  x 1.0-1 .5  mm, upper petal spathulate 
and apically short-w inged, w ings reflexed, ± 0.5 mm 
wide, spurred at base, spur com pressed saccate, 2 .0-3 .5  
mm long, low er petal linear with rudim entary apical 
wings; inner petals 5 -7  m m  long, claw  ± 1.5 m m  long, 
adnate to upper petal in lower 1 mm, blade inflated, nar



rowly oblong, 4 -5  x 1 mm, w ith fleshy dorsal crest ± 0.5 
mm wide. Stamens: filam ent bundles lanceolate-attenu
ate, 5 -6  x 1 mm; anthers ±  0.25 m m  long, yellow. Ovary 
subglobose, 1.5 m m  diam., green; style ±  straight or 
slightly curved, 4 -5  mm long, green, deciduous. Fruit 
suberect, globose, 2 .0 -2 .5  m m  diam., indehiscent and 
dropping entire, brown, exocarp m em branous, finely 
tuberculate or ±  smooth, endocarp w oody with small 
hourglass-shaped apical pit. Seed depressed-subglobose,
1.5-2.0 mm diam., testa m em branous, containing scat
tered, elongate orange deposits. Flowering time: m ainly 
A ugust to October, later or earlier in gardens. Figure 11.

Distribution and ecology, native to Europe but intro
duced elsew here, including A ustralia and N ew  Zea
land. The species is w idely distributed in South Africa 
as a ruderal through the wetter, m ore tem perate parts o f 
both w inter and sum m er rainfall regions (Figure 10). It 
is especially com m on in the southw estern and south
ern Cape but has also been recorded from the higher- 
lying K am iesberg in central N am aqualand and into the 
Eastern Cape, in Kw aZulu-Natal between Durban and 
P ieterm aritzburg, and in Gauteng, w ith isolated collec
tions from  Kimberley, B loem fontein and Phalaborwa. 
It is found along the margins o f  cultivated lands and 
in fallow fields, in waste places, and as a weed in gar
dens. Fumaria muralis is essentially cleistogam ous, the 
anthers dehiscing before the petals separate, and the style 
abscising from the ovary by anthesis.

The species appears to have been first collected in 
South A frica during the latter part o f  the eighteenth cen
tury by Carl Thunberg, who observed (Thunberg 1823) 
that it had becom e w idely established in the southw est
ern Cape, both in gardens and outside o f  them. This very 
early appearance o f  Fumaria muralis m akes it one o f  the 
first exotic plant species to naturalize in South Africa. 
O ther early collections from the southw estern Cape, 
m ade during the first half o f  the eighteenth century, 
include those by Christian Ecklon & Carl Zeyher (Eck- 
Ion & Zeyher 25) and by Johann Drêge (PRE24456). 
Collections from  the end o f  the century by Henry George 
Flanagan and A lice Pegler record its occurrence in the 
Eastern Cape, and it had reached central N am aqualand, 
K w aZulu-Natal and G auteng by the early decades o f  the 
tw entieth century.

It is alm ost certain that Fumaria muralis was an acci
dental introduction to South Africa, probably among 
w heat seed brought from Europe. Species o f  Fumaria 
are com m on w eeds o f  cereal crops in A ustralia and 
w heat was already cultivated w idely in the southw est
ern Cape by the tim e that F. muralis was first collected 
in the region by Thunberg (Thunberg 1823). This mode 
o f  introduction w ould also explain its rapid spread 
through the country. The alternative, that it was a delib
erate introduction, is not supported by any evidence. The 
small flowers o f  F. muralis m ake it useless as an orna
m ental and although the closely allied F. officinalis is 
used m edicinally in Europe (Launert 1981), the absence 
o f  any m ention o f  the species in Pappe's early treatise on 
South African m edicinal plants (Pappe 1868) (and which 
included other introductions) or in the later com pendium  
by Watt & Breyer-Brandwijk (1932), suggests that it was 
not introduced for m edicinal purposes.

Early collections o f  the species from southern Africa 
were identified as forms o f  Fumaria officinalis L. (at that 
tim e F. muralis had still to be described), and even until 
recently F. muralis was often treated as a synonym  o f  F. 
officinalis. True F. officinalis is characterized by more 
pronouncedly spathulate lower petals, and nutlets that 
are broader than long, apically truncate or em arginate 
and often obreniform  in shape (Sell 1964; Lidén 1986). 
W hen pressed, green fruits o f  F. muralis may split open 
at the apex and thus appear to be obreniform , and this 
has resulted in some collections being misidentified as 
F. officinalis. A lthough an uncom m on introduction in 
Australia, F. officinalis does not yet appear to have been 
recorded in South Africa.

Nomenclatural note: Harvey (1894) treated the South 
African material as Fumaria officinalis var. capensis Harv., 
based on Ecklon & Zeyher 25, and although his citation 
o f the earlier name F. capreolata (3. burchellii DC. (1824) 
would render his name superfluous were de Candolle’s epi
thet to be accepted at varietal level, we interpret de Can
dolle’s hesitant citation o f the rank o f his name as F. capre
olata (3? burchellii to be sufficient grounds for considering 
the name rankless and thus without priority at varietal rank 
(McNeil et al. 2006: Art. 52.1).

4.3. F u m aria  parv iflo ra Lam., Encyclopédie métho- 
dique. Botanique 2: 567 (1788); Sell: 258 (1964); Lidén: 
88 (1986); Walsh & Norton: 410 (2007). Type: In cult. 
Paris, o f Mediterranean origin, Lamarck (P-LAM, holo.).

4.3a. var. p a rv iflo ra

Sprawling, branching annual up to 0.5 m. Leaves ter- 
nately com pound; prim ary divisions alternate or oppo
site, ultim ate segments finely dissected to base, lobes lin
ear, apiculate-aristate. Inflorescence up to 30 mm long in 
fruit, (7 -)10-15(-22)-flow ered; pedicels suberect, 1.5-
2.0 mm long, thickened and firm in fruit; bracts erect, 
clasping pedicel, 2 .0 -3 .0  x 0.5 mm, irregularly toothed. 
Flowers white, turning pink with age, w ith dark reddish 
tips. Sepals cordate, broadly ovate, 0 .5 -1 .0  x 0.5-0 .7  
mm, irregularly toothed. Petals', outer petals naviculate,
3 -4  x ± 1 mm, upper petal spathulate and apically short
w inged, wings patent, ± 0.5 mm wide, spurred at base, 
spur com pressed saccate, 1.0-1.5 mm long, lower petal 
linear w ith rudim entary apical wings; inner petals 3 -4  
mm long, claw ± 1 .5  mm long, adnate to upper petal in 
lower 1 mm, blade inflated, narrowly oblong, ± 2.5 x 1 
mm, with fleshy dorsal crest ± 0.5 mm wide. Stamens: 
filament bundles lanceolate-attenuate, 2 .5 -3 .0  x 1 mm; 
anthers ± 0.1 mm long, yellow. Ovary subglobose, ± 1 
mm diam., green; style flexed sharply upwards apically, 
± 2 mm long, green, deciduous; ovule 1, lateral. Fruit 
suberect, globose, ± 2 mm diam, indehiscent and drop
ping entire, brown, exocarp m em branous, finely rugose- 
tuberculate, endocarp woody with small hourglass
shaped apical pit at stylar end. Seed not seen. Flowering 
time: August to February.

Distribution and ecology': native to the M editerranean 
but w idely naturalized elsewhere, including Australia, 
where it is scattered but uncom mon. In South Africa the 
species appears to be naturalized only in the drier w est
ern parts o f  the Northern Cape and Free State, where it 
has been recorded from Hopetown and Kimberley (Fig
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FIGURE 11.— Fumaria muralis: A, portion o f  stem; B, detached lower leaf; C, flower, three-quarter and lateral views; D, lower outer petal; E, inner 
petals; F, gynoecium, lateral view; G, detail o f  nectary; H, fruit; I, endocarp, front and dorsal views; J, seed. Scale bar: A. B, 10 mm; C-J, 1 
mm. Artist: John Manning.

ure 10), typically along irrigation ditches or channels, 
w here it is regarded as a troublesom e w eed, form ing 
dense stands in wet places and choking the canals. The 
species is evidently a recent introduction to the country, 
and no records from earlier than the latter decades o f  the 
tw entieth century have been seen.

Fumaria parxiflora, like F. muralis, is essentially 
cleistogam ous, the anthers dehiscing before the pet
als separate, and the style abscising from the ovary by 
anthesis.

OTHER SPECIMENS EXAMINED

The taxa are indicated in brackets by the num ber 
assigned to them in the text, follow ed by the herbarium  
acronym .

Abbot 4775, 5509 (3.2) MO, NH. Acocks 10477 (4.2) PRE; 14883, 
16960, 17782 (2) PRE; 14950 (3.3b) PRE; 20433 (3.2) PRE; 20653, 
21571, 22723 (3.1) PRE. Adamson 1936 (3.3a) BOL; 2103 ( la )  BOL. 
Andreae 390 (3.3a) NBG. Axelson 477 (3.3a) NBG.

Baker 6 (4.2) PRE. Balkwill, Manning & Cadman 1145 (3.2) MO, NU, 
PRE. Barker 1360 (3.3b) NBG; 5929 (3.3a) NBG. Baur ex Marloth 
11457 (3.1) PRE. Bayer 227 (3.1) NBG; 240 (4.2) NBG. Bayliss 87
(3.2) MO. Behr 481 (4.2) PRE. Bester 2700 (3.2) NH; 3953 (3.2) PRE. 
Bohnen 4762 (4.2) NBG, PRE. Bolus 1003 (3.1) BOL; 4697 ( la) BOL, 
NBG; 2702, 8052, 12596 (3.3a) BOL; 8920 (2) PRE. Bond 509 (3.3a) 
NBG. Booi 132, 135 (4.2) PRE. Borchardt PRE463 (3.1) PRE. Bosen- 
berg Rutherford 75 (3.3a) NBG. Botes 397 (3.1) NBG. Boucher 528
(3.1) NBG, PRE; 6579 (3.3a) NBG. Braun 2224 (3.2) PRE. Bremer 
281 (3.3a) PRE. Brooke 3 (3.3a) BOL. Brynard 255 (4.2) PRE. Burg
ers 2114 (4.2) NBG; 2933 (3.3a) NBG. Burrows 6393 (3.2) PRE. 
Burtt-Davy 10811 (4.2) PRE. Buys 474 (3.3a) NBG.

Cairns PRE54105 (4.2) NBG, PRE. Castelnau PRE24458 (4.2) P, 
PRE. Cloete & Haselau 283 (2) NBG; 285 (3.3a) NBG. Coleman 312
(3.2) PRE. Compton 2688, 24323 (2) NBG; 3508 (3.1) BOL; 6808,
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17216 (3.3b) NBG; 21516 (3.2) NBG, PRE; 22296 ( la ) NBG. Crosby 
660 (3.3b) PRE. Cruz 54 (3.3b) NBG; 126 (4.2) NBG.

Dahlstrand 2112 (3.3a) MO, NBG, PRE; 2453 (4.2) PRE. De la Bat s.n.
(3.1) NBG. De Vos 1461 (3.1) NBG. Devenish 513, 1203 (3.2) PRE. 
Dieterlen 873 (3.2) PRE, SAM. Dobay 65 (3.1) NBG; 66 (3.3a) NBG. 
Dive 104 (3.2) PRE. Drêge 3847 (3.1) BOL; PRE24456 (4.2) P, PRE.

Ecklon 25 (4.2) PRE. Eliovson 35 (3.3b) PRE. Esterhuysen 231, 11226 
(la ) PRE; 564, 11227 (3.1) PRE; 5539 (2) BOL; 5825 (3.1) NBG; 
11848 ( la ) BOL, PRE. Evrard8934 (3.3b) PRE.

Fabian 1244 (3.2) PRE. Fellingham 236 (4.2) NBG, PRE. Flanagan 
806 (4.2) PRE, SAM. Fourcade 398 (4.2) NBG; 506 (3.1) BOL, MO; 
904 ( lb ) BOL. Fugler 101 (4.2) NBG, PRE.

Galpin 1803 (3.2) BOL; 6569 (3.2) BOL, NH, SAM; 8229 (4.2) PRE. 
Giess 13070 (3.3b) PRE. Giffen 710 (4.2) PRE. Gill 64 (4.2) PRE. Gil- 
lett 547, 1080 (3.1) NBG; 3380 ( la ) NBG, PRE. Glass 21 (4.2) NBG. 
Goldblatt 1980 (3.1) MO; 2334 (3.3a) MO, PRE; 5793 (2) PRE. Gold- 
blatt & Manning 10520, 10554 (2) NBG; 10577 (2) BOL, MO, PRE; 
13016 (3.1) MO, NBG, PRE. Goldblatt & Porter 12396 (3.3a) NBG; 
12421 (2) MO, NBG. Greene 1091 (3.2) NH. Grobler 38 (3.3b) PRE. 
Gubb KMG11151 (4.3) PRE. Guillarmod 597, 1079 (3.2) PRE. Guthrie 
2538 (3.1) NBG.

Hahndiek 15 (3.3a) NBG. Hall 4464 (2) NBG, PRE; s.n. (3.3b) NBG. 
Hanekom 688 (4.2) NBG, PRE; 1189 (3.3a) NBG, PRE. Harris 30
(4.2) PRE. Harvey s.n. ( la ) PRE, TCD. Haynes 1110 ( la ) NBG, PRE; 
1110A (3.1) PRE.’ Heinecken 103 (4.2) PRE. Helme 2615 (3.2) NBG. 
Herre s.n. (3.3b) NBG. Heyns s.n. (3.3a) NBG. Hilliard & Burtt 6670
(3.2) MO, NU; 8869, 12192 (3.2) NU; 13025 (3.3a) NU, PRE; 14968
(3.2) NU, PRE. Hilton-Taylor 1185 (3.3b) NBG. Hugo 442 (3.3a) 
NBG; 542, 2432, 2959 (3.3a) NBG, PRE. Hutchinson 263 (3.3a) BOL, 
PRE; 780 (2) K, PRE.

Jacobsz 2013 (3.2) NBG.

Kemper 1PC621 (3.1) NBG. Killick 2277, 4390 (3.2) PRE. Kinges 
1761 (4.2) PRE. Kok & Pienaar 1214 (4.2) PRE. Kroon 38 (4.2) PRE. 
Kruger 513 (4.2) NBG, PRE.

Le Roux 2426 (3.3a) PRE; 2483 (3.3a) NBG, PRE; Le Roux á  Ramsey 
365 (3.3a) NBG, PRE. Leipoldt 20752 (2) BOL. Levyns 3217, 11320 
(3.3a) BOL; 3453, 8511 (1.1a) BOL; 4065 (3.3b) BOL; 50572 (3.3a) 
BOL, PRE. Lewis 1905, 1906 (3.3b) SAM; 19829 (3.1) BOL. Linder 
2196 (3.3a) BOL. Loubser 3457 (3.1) NBG. Low 925 (4.2) NBG, PRE; 
976 (4.2) NBG; 927a (3.3a) NBG, PRE; 2799 (3.3a) NBG.

MacOwan 1247 (3.1) BOL; 1713 (3.2) SAM; SAM14025 (3.1) SAM. 
Maguire 288 (3.3b) NBG; 1887 (2) NBG; 1916 (3.3a) NBG. Man
ning 3017 (4.2) NBG. Manning, Hilliard & Burtt 16020 (3.2) E, NU. 
Marais 1352 (3.2) BOL, PRE. Marloth 237 (3.3a) PRE; 570 (4.2) PRE; 
3612 ( la ) PRE; 6773 (3.3b) NBG, PRE; 12448 (3.3b) PRE. Marsh 370 
(3.3a) NBG, PRE; 399 (3.1) NBG, PRE. Matthews 901 (3.2) NBG. 
Mauve 2861 (4.2) PRE; 4544 (3.3a) PRE. Medley-Wood 4597, 5237
(3.2) NH. Meyer 3735 (4.2) PRE. Moffet 71 (4.2) NBG, PRE; 191 
(3.3a) NBG, PRE. Mogg 1055, 11688 (4.2) PRE. Montgomery 48 (3.1) 
NBG. Moriarty 723 (3.3a) NBG. Muir 5 (3.3a) PRE; 6 (4.2) PRE; 
2921 (3.1) PRÉ.

Nelson 11622 (4.2) PRE. Nennham Brothers PRE54096 (4.2) PRE. 
Nicolson 2102 (4.2) PRE.

O ’Callaghan, Fellingham & Van Wyk 2 (4.2) NBG, PRE. Oliver 3716
(4.2) NBG, PRE; 4350 (4.2) NBG. Oliver, Tólken & Venter 475, 643 
(3.3b) NBG, PRE; Olivier 90 (3.3a) NBG, PRE; 781 (4.2) NBG.

Parker 4235 (4.2) NBG; 4818 (4.1) NBG. Pearson 172, 6603 (4.2) NBG. 
Pegler 519 (4.2) PRE. Perrv & Snijman 2289 (3.3a) NBG, PRE; 2290 (2) 
NBG. Phillips 1390 (4.2) SAM; 76/6 (3.1) SAM; sn. (3.3a) NBG. Phil- 
lipson 717, 1449 (3.2) PRE; 717 (3.2) MO. Phillipson & Hutchings 167
(3.2) K, MO, PRE. Pienaar 1155, 1166 (3.3b) PRE. Pillans 2859, 6921
(3.1) BOL. Potts 5133 (3.2) BOL, PRE; 2817 (4.2) PRE. Pretonus 270 
(2) NBG. Purcell SAM89465 (4.2) SAM.

Rennie s.n. (3.2) NU. Roberts 3439 (3.2) PRE. Relief 651 (4.2) PRE. 
Rodin 1475 (3.3b) MO, PRE. Rogers 3484 (3.1) MO. Rósch 547 (3.3a) 
NBG; 644 (2) NBG. Rósch & le Roux 696 (3.3b) PRE; 1452 Í4.2) 
PRE. Rourke 577 (3.3a) MO, NBG; 1114 (3.3a) MO, NBG, PRE. Roux 
Grootfontein 132 (4.3) PRE. Rubin 420 Í4.2) PRE.

Schelpe 239 (3.3b) BOL; 506 (3.2) NU, PRE; 1443 (3.2) NU. Schlech- 
ter 4596 (3.1) PRE; 4941 (3.3a) NBG, PRE; 10863 (2) MO; 10869 (2) 
BOL, PRE; 11060 (3.3b) BOL, MO; 11131 (3.3b) PRE. Schmidt 383

(3.3a) PRE. Schmitz 8352 (4.2) PRE; 9312 (3.2) PRE. Schónland 3636
(4.2) PRE. Schweickerdt 2569 (3.3b) PRE. Shearing 1295 (4.2) PRE. 
Sidey 2242 (3.1) MO. Sikhakhane & Williams 390 (3.2) NH, PRE. 
Smith 3027 (3.3a) PRE. Smuts s.n. PRE59122 (3.3a) PRE. Staples 
217 {3.2) PRE. Steiner 529 (3.2) MO, NBG; 748 (2) NBG; 768 (3.3a) 
NBG; 861 (3.2) NBG; 921, 3657 (3.3b) NBG. Stewart 1903 (3.2) MO, 
NU. Steyn 14, 95 (4.2) PRE; 572 (3.3a) NBG; 592 (2) PRE. Strey 2823 
(3.3a) PRE; 11013, 3909 (4.2) PRE. Stokoe SAM67430 (3.3a) SAM. 
Strid& Strid 37430, 38077 (3.3a) PRE. Symons 14553 (3.2) PRE.

Taylor 1553 (3.1) SAM; 2718 (3.3a) NBG; 3951, 8150 (4.2) NBG; 
4103, 11827 (3.1) NBG; 4104, 7411 (3.3a) NBG, PRE; 7410, 7421
(3.1) NBG, PRE; 11788 (2) NBG, PRE; 11801 (3.3a) MO, NBG, 
PRE. Theron 1089 (4.2) PRE. Thode 5441, 5442, 6132 (3.1) NBG; 
6133, 6134 (1.1a) NBG; 8267 (3.2) NBG; 9281 (3.3a) NBG; A473, 
A1140 (3.2) PRE; s.n./A738 (1.1b) BOL, NH, PRE; A1878 (3.1) PRE; 
A1958 (3.3a) NBG, PRE; A1959 (4.2) NBG, PRE; STE5670 (3.2) NH. 
Thompson 394, 1034 (3.3b) NBG, PRE; 1875 (3.1) NBG. Thompson 
& Le Roux 49 (3.3b) MO, NBG, PRE. Thorne SAM48867 (3.3b) SAM. 
Trauseld 365 (3.2) NU. Tyson 498, 1728 (3.2) SAM; 640 (3.3a) NBG, 
PRE, SAM.

Van Breda 43, 80 (3.3a) PRE. Van der Men\e 866 (4.2) PRE; 1746 
(3.3a) NBG; 2557 (3.3a) PRE. Van der Walt 157 (3.3b) NBG, PRE; 
s.n. (3.3a) NBG. Van Jaarveld 1389 (3.3b) PRE. Van Niekerk 814 (3.1) 
BOL. Van Rooyen 2254 (3.3a) PRE. Van Wyk 717 (4.2) NBG, PRE; 
1244 (3.3a) NBG, PRE; 1937 (3.1) NBG, PRE; 1937A (3.3a) NBG; 
6305 (3.3b) PRE. Van Wyk & Abbott 12058 (3.2) PRE. Van Wyk, Win
ter & Tilney 3458 (3.1) PRE. Van Zyl 3122 (3.3a) NBG, PRE. Venter 
9537 (3.3b) PRE. Verdoom s.n. PRE54147 (3.1) PRE. Victor 211 (4.2) 
PRE. Viviers 602 (3.3a) NBG, PRE.

Walgate 295 (3.3a) NBG. Walters 2004 (4.2) NBG. Ward 606 (4.2) 
PRE. West 630 (3.2) PRE. Wiese 6 (4.2) NBG. Williams 3320 (4.2) 
NBG. Williamson 3562, 3916 (3.3b) NBG. Wilman 1475 (3.3b) BOL. 
Winkler 92 (4.2) NBG. WolleyDod(3.1) BOL; 114 (1.1a) BOL. Wright 
1798 (3.2)N U .

Zantovska /77 (4 .2 ) PRE. Zeitsman & Zeitsman 1003 (3.3b) PRE; 1101 
(2) PRE?; 1458 (3.2) PRE. Zeyher 4936 (3.1) BOL, SAM; PRE54116
(4.2) PRE; SAM14029 (3.3a) SAM. Zeyher, Preiss & Krauss 
SAMI4028 (3.3a) SAM.
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