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65. Juncus trifidus L. 1753

Perennial, densely caespitose to mat- 
forming, rhizome shortnoded; rhizome 
scales similar to the hasal sheaths of tlie 
stems. Stems 5— 40 cm, thin bu t usually 
rigid, with usually 4— 6 hasal sheaths, the 
upperm ost of them with a usually short 
hut rarely  up to 10 cm long lamina. Upper 
leaves 2— 4, usually all arranged as bracts 
of the  inflorescence hut rarely 1— 2 leaves 
in a lower cauline position. Leaves usu
ally 5— 12 cm long, 0.3— 1 mm broad, flat 
to slightly canaliculate, without or with 
very weakly developed sclerenchyma in 
their margins, finely serrulate (0.02— 0.05 
mm) especially in lower and middle parts; 
some dorsal epidermis cells with rounded 
papillae, only in the hasal part  of the leaf 
some of them slightly enlarged. Auricles 
up to  4 mm, ±  finely lacerate. Inflo
rescence of 1— 3(— 4) usually densely 
crow ded flowers. Involucral bracteoles 
often with a more or less lacerate upper 
m argin. Tepals 2— 3 mm, equally long or 
outer ones slightly longer, lanceolate to 
ovate, all acute to apiculate o r  outer ones 
aristate , light to dark  brown, often with 
a herbaceous basal part,  inner ones with

1 N i l s s o n  is responsible for the drawings 
and S n o g e r u p  for the text.

a broad and outer ones with a narrow  
scarious margin. Stamens 6, 2/3— 3/4 as 
long as the tepals; anthers  1.2— 1.5 mm, 
c. twice as long as the filaments, shortly 
mucronate. Style 1 — 1.5 mm, stigmata 2 
— 3 mm. Capsule exceeding the tepals, 2.2 
— 3(— 3.5) mm excl. rostrum, trigono- 
ovoidal, trilocular, with a 0.7— 1.3 mm 
long mucro, brilliant dark  brown hut 
basally lighter. Seeds 0.9— 1.3 mm, in 
cluding the two unequal appendages 1.2 
—1.6 mm, irregular and variable in form, 
usually obliquely ovoidal and somewhat 
angular; reticulation very fine and ob
scured hv the seedcoat. 2n =  30.

There are, especially in some low alti
tude localities of S. Norway, tall speci
mens of ./. trifidus  with large and often 
single flowers, cauline leaves and some
times also one basal leaf. These forms 
also occur in limestone cliffs, and closely 
resemble the alpine forms called ./. mon-  
anthos  J a c q u i n . This form series may 
no doubt be recognized as a subspecies, 
but we have seen no Scandinavian m ate
rial that can he classified as more than 
transitional forms. Ssp. monanthos  ( J a c q .) 

A s c i i . & G r a e b n . may have occurred in 
Norway, hut merged into ssp. trifidus  by 
frequent crossing and backcrossing. A 
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detailed inves tiga tion  o f  the va r ia t ion  and  
ecological d ivers ity  o f ■/. tr i f idus  w ou ld  no 
doub t be of in terest ,  especially  in the 
N orw egian  a rea s  of M öre og Romsdal,  
Dovre, and  Sogn og F jo rd a n e .  All the 
deviating fo rm s  in Fig. 65 have  been 
collected in th a t  p a r t  of S. N orw ay.

In  the above  d e sc r ip t io n  all m e a s u re 
m ents  given re fe r  to S can d in av ia n  m a te 
rial only. T h u s  ce r ta in  fo rm s  f ro m  the 
Alps, especially  the typ ica l  ssp. m o n a n th o s , 
a re  no t covered.

./. tr i f id us  is a  typical p lan t  of the 
m iddle  an d  low a lp ine  hea ths ,  w h e re  it 
is o ften  d om in an t .  It does, how ever ,  also 
grow  on ro cks  a n d  cliffs, an d  the  typ ica l  ssp. 
m o n a n th o s  is m a in ly  a p la n t  of l imestone 
cliffs. J. tr i f id us  h a s  a c i r c u m arc t ic  d is t r i 
bu tion , h u t  occurs  also in the  m o u n ta in s  
of E u ro p e ,  W. a n d  N. Asia an d  N orth  
America. In S can d inav ia  it is c o m m o n  in 
the a rc t ic  p a r t s  a n d  in th e  en tire  m o u n ta in  
chain . Scattered  localities exist in the low 
lands, in N o rw ay  th r o u g h o u t  the country ,  
in Sw eden dow n to ab o u t  61° N an d  in 
F in la n d  to 65° N.

J. tr i f idus  deviates a lot f ro m  the  o th e r  
species of subgenus  Pseudotenageia ,  e sp e 
cially in the  s t ru c tu re  of its leaves. The 
se r ru la te  leaf m a rg in  is qu ite  un iq ue  for 
the  genus an d  is rem in isce n t  of re la ted  
genera  as P r io n iu m  a n d  L uzu la .  T he  lace ra te  
auric les  a nd  the  o ccu r ren ce  of lacera te  
h racteo les  a re  also fea tu re s  u n u su a l  in the 
genus Juncus .  ./. t r i f idu s  is he re  k ep t  in 
suhgen. Pseudotenage ia  p a r t ly  as a co n 
cession to co m m o n  usage, p a r t ly  because  
of n o m e n c la tu ra l  difficulties.

Subgen. S e p t a t i  B u c h e n a u  1875

P e ren n ia ls  o r  ra re ly  ann u a ls ,  rh izom e 
well developed in m os t  species. Leaves 
terete, th o u g h  in som e species w ith  a 
f la t tened  o r  fu r ro w e d  do rsa l  side, uni- o r  
p lu r i tub u lo se ,  sep ta te ;  tubes em p ty  in 
m a tu re  leaves. Sep ta t ion  of p lu r i tu bu lo se  
leaves e i the r  p erfec t  (septa of the in d i
v idual tubes  on the  sam e level) o r  im 
perfec t  (septa of the ind iv idu a l  tubes on 
B ot. N otiser, vo l. 125, 1972

d if fe ren t  levels). F lo w ers  in heads, la ck 
ing invo luc ra l  hrac teoles ,  adverse  brac-  
teole p re se n t  on ly  on  lo w er  in f lo rescence  
b ranches .  S tam ens s h o r te r  th a n  tepals, 
f i la m e n ts  ±  rigid, x =  20, po lyp lo idy  f r e 
quent.

T h e  subgenus  S ep ta t i  has  a w orldw ide  
d is tr ibu tion ,  th o u g h  in the tropics it is 
m a in ly  m o n ta n e  to alpine. It con ta ins  as 
m a n y  as ab o u t  100 species, w ith  several 
critical com plexes ind ica ting  rap id  d i f fe r 
en tia t ion  in w idely  d if fe ren t  p a r ts  of the 
world. H yb r id iza t ion  is com m on, and 
several of the  po lyp lo ids  no doub t 
rep re sen t  a l lopolyp lo ids  resu lt ing  f ro m  
ch ro m o so m e  doub ling  of hybrids .

In S candinav ia ,  subgen. Septati  is 
r e p resen ted  by  seven species accord ing  to 
the tax on om ic  concep ts  accep ted  by us. 
Several of th em  a re  ex trem ely  variab le  
and  h a v e  been sub jec t  to d if fe ren t t r e a t 
m en ts  in p rev ious  l i te ra tu re .  F ie ld  s tudies 
in d if fe ren t a reas  have  led us to the 
im press ion  tha t  m os t  of the var ia t ion  is 
h a p h a z a rd  an d  has  n o t  to a n y  cons ider
able ex ten t led to the d eve lopm ent  of 
steril ity  ba rr ie rs .  T hu s ,  som e of the p re 
vious sp l it ting  h a s  no  doub t been too far- 
reaching. In this series,  the  species will 
he i l lu s tra ted  first. T h e n  the h ybr ids  
w hich  have been defin ite ly  identif ied in 
S cand inav ia  will be p resen ted  together.

6 6 .  Juncus subnodulosus S c h r a n k  1789

(Syn. ./. o b tus i f lo rus  E h r h a r t  ex H o f f 
m a n n  1971)

P erenn ia l ,  m a t fo rm in g ;  rh izo m e  thick, 
w ith  u sua l ly  c. 1 cm long in ternodes. 
S tems 40— 130 cm high, 2— 4 m m  thick, 
terete o r  sl ightly  com pressed ,  w i th  u su 
ally 3—-4 basa l  shea th s  a n d  1— 2 cauline 
leaves. R h izom e  also p ro d u c in g  short- 
shoots  w ith  one long leaf. L eaves 20— 
100 cm long, 2— 4 m m  th ick , p lu r itu bu lo se  
w ith  a  w ider cen tra l  tube  a n d  a central 
v a scu la r  bund le ,  perfec t ly  sep ta te .  Auri
cles shor t ,  b ro a d ,  f i rm . In f lo rescence  of 
10— 50 (— 100) heads; b ra n c h e s  patent ;
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Fig. 65. Juncu s  tri f idus  L. —  A—E: Habit,  X0.5. —  A: Typical  ssp. tri f idus,  the m ost  
c o m m o n  fo rm  in the area.  —  B, C, an d  D: long subbasa l  leaves, deviating inflorescence 
a n d  large, single f lowers of d if fe ren t  cliff popula t ions .  —  E: One-flowered fo rm  from  
su b a lp in e  heath .  —  F: Auricles of small  subbasa l  leaf, X2. —  G: Tepals  and  stamens, 
X6. —  H: F low er with  ripe capsule, X6. —  I: Seed, X30. —  K: Leaf transect,  X30, and

detail  of do rsa l  epidermis,  XlOO.
B o t. N o t ise r , v o l .  125, 1972



Fig. 66. Juncus siibnodulosus S c h r a n k  —  A: Habit, X0.5 .  — B: Tepals and stamens, X 6 .  
— C: Flower with ripe capsule, X 6. — 1): Seed, X 30 .  — E: H alf leaf transect, X 30 .  (The 

central vascular bundle is usually lost in hand-cut transects).

h ead s h em isp h eric  o r  ra re ly  a lm ost 
spherica l, 5— 10 (— 3 0 )-flow ered . T epals 
eq u a lly  long, 2— 2.5 m m , e llip tic , obtuse, 
o u te r  ones b o a tsh ap ed , all g reen ish  to 
ligh t b row n  o r d o rsa lly  p a r t ly  red d ish  to 
ch es tnu t-co lou red . S tam ens 6, 2/3— 3/4 as 
long as o r ra re ly  a lm ost equalling  the  
tep a ls ; an th e rs  0.8— 1.1 m m , 1.5— 2 tim es
Bot. N otiser, vol. 125, 1972

as long as th e  filam en ts . S ty le 0.7— 1 m m , 
s tig m ata  c. 1 m m . C apsu le  sligh tly  ex 
ceeding th e  tepa ls, (2— )2 .5— 3 m m , 
trig o n o -o v o id a l w ith  so m ew h a t depressed  
sides, a tte n u a te , m u c ro n a te , tr ilo cu la r. 
Seeds 0.5— 0.6 m m , p y rifo rm , m ark ed ly  
re ticu la te  w ith  c. 20 lo n g itu d in a l ridges. 
2n  =  40.
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Fig .  67. Juncus  pyginaeus  Rich.  —  A a n d  B: Habit,  X0.8. —  C: Tepals  and  stamens,  X6.  
—  1): F lower with  r ipe  capsule , X6. —  K : Seed, X30.

Juncus siibnodulosus is a plant of fens, 
edges of ponds, and wet meadows, often 
occurring in localities with moving water. 
It is distributed throughout C., W. and S. 
Europe, and has a few localities in NW. 
Africa, Anatolia and Kurdistan.

In Scandinavia, ./. siibnodulosus is only 
know n from a limited number of localities 
in Denmark, Skåne and the Baltic Islands. 
A single locality in Uppland was most 
probably  due to an introduction. In our 
area this species is limited to rich fens, 
w here  it often forms dense stands by 
vegetative propagation by means of the 
b ranch ing  rhizomes.

67. J u n c u s  p y g in a eu s R ic h a r d  in T i i u i l -  
L IE R  1800

Annual, caespitose though often few
stemmed, branching intravaginal in basal 
sheaths. Stems 1 — 10 cm, erect or rarely 
ascending, with a few basal sheaths, u su 

ally one basal leaf, 0— 1 cauline leaf, and 
1 2 leaflike bracts at base of inflorescence
branches. Leaves short,  usually 0.5 mm 
thick or thinner, unitubulose, perfectly 
septate hut septa externally visible only 
on exceptionally large leaves; auricles 
thin, very variable in size and form. 
Inflorescence of 1— 5 heads; heads 2—-15- 
flowered. Flowers usually cleistogamic. 
Tepals equal or almost equal, 4— 
7 mm long and 0.5— 1 mm broad, 
obtuse to apiculate, outer ones sometimes 
with an up to 0.3 mm long seta, inner 
ones more sharply  tapering than the outer 
ones, all green to light b rown or some
times reddish, with scarious margins. 
Stamens 3— 6, variable and often unequal, 
outer ones usually 1/4— 1/2 as long as the 
tepals, inner ones often smaller or lacking; 
anthers 0.3— 1 mm, 1/2 as long as the 
filaments or usually shorter. Style 0.4 mm 
or shorter, stigmata 0.7— 1 mm. Capsule 
shorter than  the tepals, 2.5— 3.5 (— 4) mm,

Bot. N otiser, vol. 125, 1972
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Fig. 08. Juncus  bu lbosus  L. —  A— I): l iab it.  X0.5. —  A: T he  m o st  co m m o n  fo rm  in the 
a rea .  —  B: P a r t  of  subm ersed,  non-flowering specimen. —  C: E co type  of open  shores and 
sim ilar  habita ts .  —  D: F o rm  most com m on in d r ier  hab ita ts .  —  E and  F :  T epals  and 
stam ens,  X0. — G, II. and I: F low ers  with  ripe capsules, show ing  p a r t  of the var ia tion  in 

capsule  fo rm , X6. —  K: seed, X30. -— L: Leaf t ransec t,  XL).
B ot. N otiser, vo l. 125, 1972
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n a r ro w ly  pyram idal to narrow ly  ovoidal 
or ra re ly  broader, without o r  with a very 
sh o r t  m ucro ,  unilocular, thinwalled, straw- 
coloured. Seeds 0.4— 0.45 mm, turbinate 
to ellipsoidal, with a m arked  reticulation, 
longitud inal striae c. 20. 2n =  40, ch ro 
mosom es large for the subgenus.

S om e recent authors, fo llow in g  D a n d y  
(1958), have taken up for this species the 
nam e J. mutabilis L a m a r c k  (1789). Under 
that nam e L a m a r c k  included elem ents of ./. 
capitatus W h i g .  (1772) w ithout variety mark, 
of the above species as var. ß, and of J. bul
bosus L.  (1753) as var. y. M e y e r  (1822) 
correctly  interpreted the syn onym y of J. 
mutabilis to the two older nam es, and chose  
to retain the nam e ./. pygmaeus R i c h ,  for 
the above species. This interpretation was 
fo llow ed  e.g. by L a  H a r p e  (1827) and 
R u c h e n a u  (1890, 1906). No form al typifica
tion has yet been published, but when e f
fected, it ought to fo llow  M e y e r ’s  usage. 
M uch of the confusion has probably been 
caused by the use of variety m ark a never 
used in the original publication. M e y e r  (1822) 
as w ell as R u c h e n a u  (1890, 1906) cited « 
and ß under the wrong species by reversion. 
L a  H a r p e  (1827) cited a under both J. capi
tatus and J. pygmaeus and ß and y under 
./. uliginosus M e y .  (syn. ./. bulbosus L.). It 
should be noted that R i c h a r d  in T h u i l l i e r  
(1800) did not cite J. mutabilis L a m .  as a 
synonym  but m entioned it w ith a question- 
mark indicating his ignorance o f its m eaning.

Juncus pygmaeus  is a p lan t  of open and 
at least temporarily  wet soils, usually 
occurring on m aritime sand. It is also 
know n to occur submersed in pools on 
such substrates.

The  distribution area of J. pygmaeus  
includes W. and SW. E urope  and  NW. 
Africa. All previous reports  from  the E. 
Mediterranean were based on misdeter- 
minations of ./. capitatus.  In Scandinavia, 
./. pygmaeus  is only know n from  the dune 
slacks of the Danish west coast. Reports 
from Sweden referred to mislabelled mate
rial.

68. Juncus bulbosus L. 1753

(Syn. .7. Kochii E. S c h u l t z  1855, J. 
supinus  M o e n c h  1777)

Perennial,  though often flowering first 
year, caespitose; rhizome lacking, new

shoots produced from the lower, short 
in ternodes of the stem. Stems 1— 30 cm, 
usually slender, sometimes floating and 
then up to 1 in long, basally with a bu lb 
like swelling, with several predominantly  
sub-basal leaves. Leaves terete with a 
slightly flattened to furrowed dorsal side, 
very variable in length, pluritubulose, 
imperfectly or in pa r t  perfectly septate. 
Inflorescence of 3— 30 heads; heads 2— 
15-flowered; flowers often partly replaced 
by adventitious shoots in the axils of the 
bracts. Tepals equally long or inner ones 
slightly longer, 2— 3 mm, ovate to la n 
ceolate or inner ones oblong, outer ones 
± boatshaped, all obtuse or outer ones 
acute, green, light to dark  brown or red 
dish, with broad scarious margins. S ta
mens 3 or 6, 1/2— 2/3 as long as the 
tepals; anthers 0.3— 1 111111, from 1/3 as 
long as to equalling the filaments. Style 
0.2— 0.5 mm, stigmata (0.5— )1— 1.5 111111. 
Capsule equalling or  up to 1/3 exceeding 
the tepals, 2.2— 3.5 111111, varying in form  
from prismatic or cylindrical to obovoidal 
or rarely more ellipsoidal, apically tr igo
nous, obtuse or retuse, at the base u su 
ally tapering, unilocular, green to light 
or dark  brown, usually lighter towards 
the base. Seeds 0.5— 0.6 111111, turbinate, 
reticulation conspicuous with c. 25 longi
tudinal striae.

./. bulbosus is very variable in m ost 
m orphological characteristics, and part o f 
the variation found in Scandinavia is illu 
strated in Fig. 68. The different form s found  
in nature are only to a m inor extent due to 
m odification; m any of them have kept rather 
constant in experim ental cultivation. The 
developm ent and conservation of local form s 
and ecotypes is m uch favoured by the high  
frequency of vegetative propagation in this 
species.

./. Kochii F. S c h u l t z  has often been re
garded as a separate species, e.g. by L i d  
(1963). It is said to be characterized by 6 
sm all stam ens, a retuse capsule and acute  
outer tepals. The characters m entioned are, 
however, only occasionally  correlated, and 
all kinds of interm ediates are found. The  
occurrence of the “Kochii” types is not 
geographically lim ited, and often single pop
ulations appear to contain representatives of 
both “sp ecies”. Thus we find it im possib le

Bot. Notiser, vo l.  125, 1972
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lo keep them separa te ,  especially as there  are 
o ther  equally charac te r is t ic  fo rm s in the 
no r th e rn  as well as the sou thern  p a r t  of the 
d istr ibution  area.  Even the ra th e r  wide 
description given above  will n o t  cover all S 
E u ro p ean  and African form s.

J. bulbosus occurs in different tjp es  of 
w et habitats, as fens, shores, heaths, and 
open wet soil. It also grow s subm ersed  
preferably in o ligotrophic w aters, running  
as w ell as standing. Its distribution covers 
the w hole of Europe except the alpine  
and arctic parts, the easternm ost part, 
and the S. Balkans. It has also been found  
in NW. Africa and N ew foundland. In 
Scandinavia, it is very com m on in D en
mark, in the coastal areas of S. N orway  
and in Sweden up to about 62° N. W ith  
scattered localities it reaches as far north  
as the Lofoten area and the Kola P en in 
sula.

T h e  n o m en c la tu re  of  this  species is still 
insuff ic ien tly  u n de rs tood ,  and  no  fo rm a l  
typ if ica t ion  has  been m ade .  T here  is, h o w 
ever, one specimen in LINN which  would  
m ak e  possible the  s tab il isa tion  of the n a m e  
of th is  species. This  m a t te r  will be f u r th e r  
c o m m en ted  in a sep a ra te  paper.
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ABSTRACT

B r e m e r , K. 1972. The Genus Osmitopsis (Compositae). — Bot. Notiser 125:9—48.
This monograph of the genus Osmitopsis  (Compositae) is founded on studies of 

herbarium material.  The two genera Osmites and Osmitopsis are united into one, 
named Osmitopsis C a s s , emend. B r e m e r . It is placed in the tribe Anthemideae on 
morphological and palynological grounds.

One new species is described, viz. 0. tenuis B r e m e r . Five new combinations are 
made. Nine taxa are recognized, viz. 0. pinnatif ida  (DC.) B r e m e r  ssp. pinnatifida,  
0. pinnatifida  (DC.) B r e m e r  ssp. angustifolia (DC.) B r e m e r . 0. osmitoides ( L e s s .) 
B r e m e r , 0. afra (L. ) B r e m e r , O. dentata  ( T h u n b .) B r e m e r , O. nana S c h l t r , 
0. tenuis B r e m e r , 0. asteriscoides ( B e r g .) L e s s , and O. parvifolia (DC.) HOFM.

Synflorescence types and reduction series in pappus and styles of ray-florets are 
discussed. The pollen grains are described.

The genus is endemic to the Cape Region. Its centre is in the southwestern 
districts.
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INTRODUCTION  

Aim and Scope

The genus treated in this m onograph  
belongs to Com positae and is endem ic to
Bot. Notiser, vol. 125, 1972

the Cape Region. These plants are hitherto  
know n under the generic nam es Osmites  
and Osmitopsis .  The latest revision o f these 
genera w as done by H a r v e y  (1865 p. 303) 
in the “F lora C apensis”. I have united the 
genera into one, nam ed Osmitopsis  C a s s . 
em end. B r e m e r , and m y aim  has been to 
revise this genus taxonom ically . B eside the 
taxonom ic treatm ent the present study  
includes brief d iscussions o f m orphology  
and phytogeography.

M aterial

This study is founded on herbarium  
m aterial only. U nfortunately I have not 
been able to get hold o f living m aterial. 
H ow ever, the rich herbarium  m aterial has 
provided a suffic ien t base for solution of  
the taxonom ic problem s, at least on the 
species level. I have studied m aterial from  
the fo llow in g  herbaria, abbreviated as in 
the “Index H erbariorum ” ( L a n j o u w  & 
S t a f l e u  1964): B, BM, BOL, BR, G, G- 
DG (only m icrofich es), GRA, K, L, LD, 
LINN, LY, NBG, P, PRE, S, SAM, UPS, W  
and Z. B eside these there are three her
baria w ith no special abbreviation in the 
“Index H erbariorum ”. I have abbreviated  
them  as fo llow s: LD-RETZ =  Lund, Sw e
den, B otanical M useum , Herbarium  R e t -  
z i u s ;  SBT-BERG =  Stockholm , Sweden, 
Hortus B otanicus Bergianus, Herbarium  
B e r g i u s ;  U PS-TH U N B  =  U ppsala, Swe-
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den , In s t i tu te  of System atic  B otany , H e r 
b a r iu m  T h u n b e r g .

I h av e  o b ta in ed  m o s t  of the m a te r ia l  
o n  loan .  H ow ever ,  beside the M useum  of 
N a tu r a l  H is to ry  in S tockho lm  (S), w h e re  
I a m  w ork ing ,  I have  h a d  the  o p p o r tu n i ty  
to v is it  the fo l low ing h e rb a r ia :  BM, K, 
L IN N , SBT-BERG, UPS a n d  U PS-TH U N B .

Methods

T h e  m a te r i a l  has  been  s tud ied  in  a 
s te reo -m icroscope .  F lo ra l  p a r t s  w ere  d is 
sec ted  an d  s tud ied  a f te r  bo il ing  in w ater .

T h e  descr ip t ions  a t te m p t  to cover the 
to ta l  v a r ia t io n  range. H ow ever ,  since it is 
im p oss ib le  to s tu dy  all p a r t s  in all co llec
tions, th e re  m ay  he ra r e  ex trem e  values 
a n d  c h a ra c t e r s  u n co vered  by the d e sc r ip 
tions. Single collections w i th  ex trem e v a 
lues, w h ich  d if fe r  f ro m  the m ass  of collec
tions th r o u g h  a con s id e rab le  gap in the 
v a r ia t io n ,  a re  given in b rack e ts  as e. g. 
“ s ty le  (1— ) 1.5— 3(— 4) m m  long” . In  Fig. 
1 it is ind ica ted  h o w  leng th  a n d  w id th  of 
som e p a r t s  a re  m e a su red  in th is  treatise. 
M ea s u re m e n ts  in cm a re  given w ith  an 
a c c u ra c y  o f  1 m m  an d  those  in m m  with 
a n  a c c u ra c y  of 0.1 mm .

A f te r  the  descr ip t ions  the  m o n th s  are  
listed, f ro m  w h ich  f low er ing  specim ens 
h ave  been seen. T hese  m a y  give a h in t  at 
the re a l  f low er in g  period .  In the d iscus
sion o f  each  species th e re  a re  a few notes 
o n  ecology. Since they  m os tly  com e from  
h e r b a r iu m  labels, they  a re  necessarily  
v e ry  f r a g m e n ta ry .

I h a v e  m a d e  the d raw in g s  m yself .  Vege
tative p a r t s  a re  f ro m  d ry  m a te r ia l  an d  
f lo ra l  p a r t s  f ro m  boiled  m a te r ia l .  In o rde r  
to fac i l i ta te  c o m p ar iso n ,  the  sam e po r t ion  
o f  th e  p la n t  is m ag n i f ied  equ a lly  in all 
taxa .  T he  m ag n i f ica t io n s  a re  as follows: 
h a b i t  X l / 2 ;  leaves X 2 ;  in v o lu c ra l  brac ts ,  
p a le a e  an d  f lo re ts  X 7 ;  styles, s tam en s  and  
a c h e n e s  X 14.

All spec im ens  seen a re  listed u n d e r  
C ollections.  T h e  collections a re  ass igned  to

/S

F G

Fig. 1. Measurement of length and width. — 
A: Pinnatifid leaf of 0. pinnatifida. — B: 
Leaf. — C: Leaf-lobe or tooth. — D: Achene 
with pappus. —- E: Achene without pappus. 
— F: Corolla of disc-floret. — G: Lamina and 
tube of ray-floret.

Divis ions fo l low ing  the  m ag is te r ia l  d is 
t r ic t system. L oca li ty  s ta tem en ts  in o th e r  
languages  a re  t r a n s la te d  in to  English. 
O therw ise  the  spelling  of n am e s  h as  been 
ch an ged  on ly  in cases of a p p a re n t  m is 
spellings. Locali t ies  of D r è g e ’s a n d  E c k - 

l o n  an d  Z e y h e r ’s collections, w h ich  often  
lack  such  s ta tem en ts ,  a re  p u b l ished  by 
D r k g e  (1843 a n d  1847, respectively).  On 
som e spec im ens  collected by  E c k l q n  and  
Z e y h e r  th e re  a re  locality  s ta tem en ts  in 
th e i r  ow n  h an d w ri t in g s .  These  localit ies 
have  been c ited  ins tead  of those  fo u n d  in 
D r è g e ’s p ub lica t ion .

T h e  n o m e n c la tu r e  is in a cco rdan ce  with 
the “ In te rn a t io n a l  Code of B o tan ica l  
N o m e n c la tu re ” (1966).

Pollen  slides w ere  p re p a re d  at the  Paly- 
no log ical  L a b o ra to ry  in Stockholm , w here  
the  slides a re  kep t.  T he  p re p a ra t io n  
m e th o d  is fo u n d  in E r d t m a n  (1952 pp. 
7 - 9 ) .

Bot. Notiser, vol. 125, 1972
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Descriptive Terminology
The descriptive terminology is in ac

cordance with m odern  usage. Glossaries 
such as F e a t h e r l y  (1954), J ackson  
(1928) and  St e a r n  (1966) are recom
mended. However, a few terms will be 
commented upon  below.

OUTLINES AND PLANE SHAPES. The 
terminology is adopted from the Syste- 
matics Association Committee for Descrip
tive Biological Terminology (Taxon 11, 
1962 pp. 145— 156, 245— 247; also Stea r n  
1966 pp. 318— 319). In some descriptions 
of solid forms, e.g. achenes, terms relating 
to plane shapes have been used, then in
dicating the outline of the body.

INCISION AND MARGINAL DIVISION. 
Entire is used to indicate absence of m a r 
ginal division. On the contrary  lobed 
means some kind of marginal division.

Most species of the genus have leaves, 
as well as similar organs, such as invo- 
lucral bracts and paleae, with undivided 
margin or a margin not divided halfway 
to the midrib. If not entire, the margin is 
described as serrate (sawed), serrulate 
(minutely sawed), dentate  (toothed) or 
denticulate  (minutely toothed). Sometimes 
the teeth are prolonged, so as to give the 
margin a fimbriate  appearance.

In (). p innatifida  the leaves are mostly 
divided m ore than  halfway to the midrib 
and then described as pinnatifid.  In this 
species the leaf-lobes are trated as sepa
rate from the leaf rachis in measurements 
(Fig. 1 A, ]). 11) and descriptions of all 
leaves, w hether  p innatif id  or not. Thus 
the rachis and lobes are measured and 
described separately.

APEX. T h e  term s u sed  to d escr ib e  the  
ap ex  o f  v a r io u s  o rg a n s are d isc u sse d  by 
R ic k ett  (1956). T h e d e fin it io n s  o f  the  
term s u sed  h ere  fo llo w  S t e a r n  (1966 pp. 
328— 329).

INDUMENTUM. The meaning of indu
mentum terms is often arbitrary. I shall 
therefore explain the terms used in this 
study.
Bot. N otiser, v o l. 125, 1972

Pubescent  refers to any kind of hair- 
covering and is the opposite of glabrous.  
The resin grains occurring on all parts  of 
the p lants are not regarded as hairs. Pu- 
bernions  is used for a + lax covering of 
very short,  soft hairs. Tomentose  ' 'es 
to a ± dense covering of matted, + ap- 
pressed, soft hairs (a definition different 
f rom  S t e a r n  s, 1966 p. 338). Villose is 
used for a dense, but not matted covering 
of long, soft hairs. Lanate  refers to a dense 
woolly covering of matted, long, soft 
hairs.

STYLOPODIUM. In most species the 
ovary is furnished with a stylopodium.  
This is a + terete body between the ovary 
and  the style-base. It is mostly persistent 
on tbe achenes and easily observed. The 
function is unknown. Perhaps it acts as a 
nectary  or  an elaiosome (cf. N o r d e n st a m  
1968 a p. 25).

Taxonomic Concepts

Since I have studied herbarium  material 
only, the taxonomic concepts applied in 
this work necessarily have to be founded 
on morphology. They follow those adopted 
in m odern  taxonomic revisions based on 
h erbarium  material.

The species is based on a combination 
of m arked  discontinuities in several m o r
phological characters. All species of Osmi- 
topsis  are reasonably easily defined. The 
infraspecific variation m ay be consider
able, but the distinguished species all dif
fer m arkedly from each other.

The subspecies rank is used in one case. 
0. pinnatifida  is split into two populations, 
occupying different areas. The populations 
show differences in leaf-shape and  pappus 
morphology. These differences are mainly 
quantitative, and the discontinuity  is re 
garded as insufficiently developed for the 
distinction of species. Thus the , 1 T â 
tions are ranked as subspecies.

Other infraspecific taxa such as variety 
and form  are not used in this study.

36

41
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HISTORICAL OUTLINE

THE PRE-LINNAEAN PERIOD. One 
species of this genus, Osmitopsis asteris- 
coides, was early described and introduced 
in E uropean  gardens. It is a strongly 
camphor-scented shrub with showy in
florescences, commonly growing at the 
Cape.

Probably  this plant was first described 
and  illustrated at the end of the seven
teenth century  in the “leones p lan tarum  
et an im alium ” in the Africana Museum, 
Johannesburg .  An account of this volume 
is given by M a c n a e  & D a v i d s o n  (1969). 
1 have not seen it, but according to B u r 
m a n  (1733 p. 161), in whose possession 
it was, Osmitopsis asteriscoides is here 
nam ed “Beilis Camphorifera, aquatica, 
Africana, flore (dbo odorato”. B u r m a n  also 
cites C a s p a r  C o m m e l i n ,  who should have 
nam ed the species “L eucan them um  Afri
canum, aquaticum, cam phori ferum ’ in the 
“Manuscript Catalogue” (see M a c n a e  & 
D a v i d s o n  1969 p. 68) at the same time. 
P l u k e n e t  (1696 p. 65) and H e r m a n n  

(1698 j). 5) briefly mentioned Osmitopsis 
asteriscoides as “Beilis major Africana,  
Camphor am redolens, aùt potiùs Zedoa- 
r iam ” and “Bellis Africana umbellata fru 
tescens, odore Camphorae”, respectively. 
B a y  (1704 p. 221) described it under  the 
nam e “Bellis frutescens Africana cam pho
rated'. Simultaneously P e t i v e r  (in B a y  

1704 ]). 242) named it “ Ilellis Capensis 
Camphorifera  foliis Lini in c a n is”. V a i l 
l a n t  (1722 ]). 316) established the genus 
Bellidiastrum,  based on the single species 
Osmitopsis asteriscoides, which he named 
“Bellidiastrum subhirsutum, L in i fo l ium ”. 
S e r a  (1734 pp. 24, 143) described and 
i l lustrated two species, “Beilis, Capitis B. 
Sp. Aquatica, Camphorata, umbellata, 
frutescens, foliis longis, crassis, acutis” 
and  “Bellis, Camphorifera, Africana, aqua
tica, flore a lbo”. I consider them  both as 
belonging to Osmitopsis asteriscoides. B u r 

m a n  (1737 p. 5)  mentions the species as 
“Beilis frutescens, Camphorata, foliis an 
gustis crassis, acidis”. La ter  B u r m a n  (1738

p. 161) gave a detailed description of the 
p lan t  and then nam ed it “L eucanthem um  
fru ticosum Camphoratum, foliis crassis, 
angustis, acutis”. As already mentioned, 
B u r m a n  was in possession of the “ leones 
p lan ta rum  et an im alium ”, the illustrations 
of which he used as models for his own. 
Thus B u r m a n ’s illustration of Osmitopsis 
asteriscoides is made after one in the 
“leones p lan ta rum  et an im alium ”.

THE LINNAEAN PERIOD. Besides 
Osmitopsis asteriscoides two more species 
of Osmitopsis, viz. Osmitopsis afra  and 
Osmitopsis dentata  were introduced during 
this period. The species described as Osmi- 
tes calycina by L i n n é  f. (1781 p. 380) is 
no Osmitopsis, but Relhania calycina  (L. 
f.) P o i r .  (see C o m p t o n  1935 p. 71). For 
a detailed discussion of the history of the 
species the reader should consult the 
nom encla tural notes under each species. 
This par t  will primarily  consider im por
tant aspects of the history of the genus 
as a whole.

A species of Relhania, at present known 
as Relhania ericoides ( B e r g . )  C a s s . ,  was 
mixed up with the Osmitopsis species. 
L i n n a e u s  (1756 p. 31) described a species, 
w hich he nam ed Anthemis fruticosa. In 
the description he registered a B u r m a n  
specimen, but there is no specimen with 
the epithet fruticosa, neither in the B u r 
m a n  herbarium  in Geneva (G), nor  in the 
L innaean herbarium  (LINN) in London. 
However, the leaves are stated to be linear 
and tr iquetrous (“foliis linearibus triquet
ris; Folia subulato-linearia, triquetra”), 
which clearly indicates tha t the descrip
tion is based on the Relhania  species, 
a l though the ray-florets erroneously are 
said to be white instead of yellow (“Radius 
albus”), indicating that L i n n a e u s  might 
have mixed up the Relhania  species with 
Osmitopsis asteriscoides. Accordingly, A n
themis fruticosa  must be referred to Rel
hania. Later  L i n n a e u s  (1759 p. 1223) 
changed the nam e to Anthemis Bellidiast
rum,  thus adopting the generic name of 
V a i l l a n t  (1722 p. 316) as a specific epi
thet. Since L i n n a e u s  did not change the

Bot. N otiser, vo l. 125, 1972
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previous description, this species still is 
to be in terpreted  as a Relhania. There is 
also a Relhania  specim en w ith the note 
“A n th . B e l l id ia s tm m ” in L i n n a e u s ’ han d 
w riting in the L innaean  herbarium  (LINN, 
specim en 1029: 1). The generic nam e Os- 
mites  was in troduced in the L innaean 
d issertation  “P lan tae rario res africanae” 
(L i n n a e u s  1760 p. 24). Besides two spe
cies, both  representing  Osmitopsis aste- 
riscoides, this genus included the species 
Osmites Bellidiastrum,  discussed here. The 
previous descrip tion  is not changed, and 
the species is still to he in terpreted  as a 
Relhania. However, there are three B u r 
m a n  specim ens of Osmitopsis asteriscoides, 
one of w hich bears the note “Osmites 
Bellidiastrum” in L i n n a e u s ’ handw riting, 
thus revealing that L i n n a e u s  confused the 
Relhania  species w ith Osmitopsis asteris
coides. The genus was not described in the 
d issertation  and  it rem ained undescrihed 
in the essentially unchanged section of 
Osmites in the “Species p la n ta ru m ” (L i n 
n a e u s  1763 a ]). 1285). In “Genera p lan
ta ru m ” ( L i n n a e u s  1764 p. 441) lie de
scribed the genus on the basis of his 
Osmites Bellidiastrum, w hich m ust be in 
terpreted  as a Relhania. There is nothing 
in the descrip tion  of the genus to con
trad ict this. Moreover, m any characters 
point to the Relhania  species. The ray- 
florets are  described as provided with a 
style (“Femineis: Stylus filiformis, longi
tudine cor ollulae”) , w hich is the case in 
the Relhania  species, hut not in Osmitopsis 
asteriscoides. Consequently, the nam e Os
mites  canno t he a p , ’’ ' to the genus 
treated  in this m onograph.

NOTE ON RELHANIA. It is evident that 
the nomenclature of this genus needs a com
plete analysis. The generic name Osmites L. 
is prior to L ’H é r i t i e r ’s (1788  p. 22) name 
Relhania. Thus, Osmites should be the name 
of the genus at present known as Relhania. 
On tlie other hand the possibility of conserv
ing tlie latter name could be taken into con
sideration. In this connection it should be 
noted that L i n n a e u s ’ (1756  p. 31) epithet 
fruticosa is prior to B e r g i u s ’ (1767 p. 294)  
epithet ericoides. Thus the epithet of the 
species in question must be changed. The
B o t. N o t ise r , v o l .  125, 1972

making of this and other new combinations 
should naturally be preceded by the settle
ment of the generic name to be used.

THE POST-LINNAEAN PERIOD. L ’H é 
r i t i e r  (1788 p. 22) in troduced the genus 
Relhania, to w hich he transfe rred  
L i n n a e u s ’ species Osmites Bellidiastrum. 
G a e r t n e r  (1791 p. 442) then  only re 
cognized two species w ith in  Osmitopsis, 
both representing  Osmitopsis asteriscoides. 
However, the th ree subsequent w riters on 
the genus, viz. S a y i g n y  (in L a m a r c k  1798 
p. 647), T h u n b e r g  (1823 p. 700) and 
C a s s i n i  (1825 p. 3) did no t realize the 
m istake of L i n n a e u s  and  kept his species 
Osmites Bellidiastrum  w ithin the genus.

Ca s s i n i  (1817 p. 154) described the ge
nus Osmitopsis  w ith O. asteriscoides as a 
generic type. Osmitopsis  is then the nam e 
w hich m ust be used for the genus in this 
treatise. The first au th o r to use this nam e 
when describing the species was L e s s i n g  
(1832 p. 383), who besides Osmites and 
Osmitopsis  also d istinguished a th ird  ge
nus, Bellidiastrum, including the new spe
cies Osmitopsis osmitoides, which orig in 
ally was in troduced by T h u n b e r g  (1800 
p. 163). D e  C a n d o l l e  (1837 p. 290) only 
recognized the two genera Osmites and 
Osmitopsis, hut divided the form er into 
th ree sections, Euosmites, Bellidiopsis and 
Spanotrichum.  The last nam e was adopted 
from  M e y e r , who used it w hen nam ing 
specim ens collected by D r e g e . D e  C a n 
d o l l e  contribu ted  two new species, viz. 
Osmitopsis parvifolia  and  Osmitopsis 
pinnatifida.  The latest treatm ent of the 
whole genus was m ade by H a r v e y  (1865 
p. 303). His revision has h itherto  been 
operative in distinguishing the species. He 
included one species in Osmitopsis and 
six, two of which are now united, in 
Osmites.

K u n t z e  (1891 j). 351) r e e s t a b l i s h e d  B u r 
m a n s  (1738 p. 161) g e n e r i c  n a m e  Leucan-  
them um ,  r e p l a c i n g  Osmitopsis.  A p p e a r in g  
b e f o r e  1754, th e  n a m e  Leucanthemum  is 
t o o  o ld  to  b e  a d o p t e d  u n d e r  t h e  p r e s e n t  
r u le s  o f  n o m e n c l a t u r e .

07
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T w o m ore species o f Osmitopsis are yet 
to be m entioned. These are S c h le c h t e r ’s 
(1900 p. 206) Osmitopsis nano and Osmi
topsis tenuis, described in this treatise.

DELIMITATION AND SYSTEMATIC 
POSITION OF THE GENUS

Osmitopsis is a quite distinct genus with 
no close relatives. Thus there has been no 
problems w hen delimitating it towards 
other genera. Jt is easily characterized 
through m any features, such as distinct 
camphor-scent (the generic name derives 
from the greek word oo[at] =  smell), plu- 
riseriate involucral bracts with somewhat 
scarious margins, presence of paleae and 
white ray-florets. W ith its semiterete, 
linear—oblong, apically penicillate and 
truncate style-branches, tbe style is fairly 
uniform  through the genus. The same a p 
plies to the tailed anthers.

Indeed, Osmitopsis  is so isolated that 
there has existed different views on its 
position within the family Compositae. 
C a s s i n i  (INI7 p. 154) correctly (cf. below) 
referred it to his tribe Anthemideae. Later 
au thors  transferred  it to other positions 
in the family. Until recently it has been 
placed in the subtribe Bu, ' " alminae of 
the tribe Inuleae ( B e n t h a .m & H o o k e r  

1873 p .  189; H o f f m a n n  1890 p. 210). S t i x  
(1960 pp. 97— 99) points out that for 
pollen-morphological reasons the genus 
would be better placed in the tribe Anthe
mideae. The odour, the pluriseriate in
volucral bracts  with somewhat scarious 
margins, the shape of the style and  the 
reduced pappus are other characters that 
agree with the Anthemideae. However, in 
this tr ibe the anthers are regularly u n 
tailed, and only in some cases they are 
shortly  eared basally. The anthers in 
Osmitopsis  have long, subulate, sterile 
tails. Despite this discordance with other 
genera of the tribe, 1 believe tha t  Osmi
topsis should be placed in Anthemideae.

The tribe Anthemideae has been a r t i 
ficially divided into two subtribes, Anthe-

midinae and Chrysanthemidinae, with pa 
leate and epaleate receptacle, respectively 
(H o ffm a n n  1891 p. 268). W hen Anthe
mideae is divided in this manner, which, 
however, is unsatisfactory, Osmitopsis 
should be placed in Anthemidinae.

H itherto  Osmitopsis  has been regarded 
as two genera, know n as Osmites and 
Osmitopsis.  The reasons for now uniting 
these are given under the discussion of 
pappus m orphology and fertility and ste
rility conditions in the capitulum, charac
ters which were used for separation of 
these genera.

MORPHOLOGICAL ASPECTS

The generic description on p. 23 is a 
condensed account of the im portant com 
mon features and their total variation 
range in the genus. The descriptions of 
the species merely deal with characters 
differing between the species.

Some aspects of the morphology will be 
discussed more in detail in the following 
paragraphs.

Organization of Stems, Branches and 
Synfloresccnce

This heading covers only a small part  
of the subject of growth-forms. The 
growth-form  is the complex of characters 
forming the general appearance (habit) 
of tbe plant, including tbe change of the 
habit in time. M e u s e l  (1951, 1952, 1970) 
has discussed the concept of growth-form 
and given m any examples. But growth- 
form studies have rarely been carried out 
in connection with taxonomic revisions 
and the terminology of the subject is not 
sufficiently developed. Another difficulty 
is the need for living material in a com 
prehensive growth-form study. Since I 
have only been able to study herbarium 
material of Osmitopsis,  I must limit the 
discussion of growth-forms to characters 
and organization of stems and branches 
and organization of the synfloresccnce. 
The different types are shown in Fig. 2.

Bot. N o tise r, vol. 125, 1972
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The primitive, unbranched  type (Fig. 
2 A) is found in three species, but often 
capitulous branches of first and second 
order are developed (Fig. 2 B, C). A more 
extreme type is found in another  species. 
This plant is a m uch-branched shrublet, 
where the ramification is equivalent and 
one cannot distinguish a main  axis and 
branches of different order  (Fig. 2 D).

Two species have a pedunculoid main 
axis, unbranched (Fig. 2 E) or sometimes 
with capitulous branches of first order 
(Fig. 2 F).

The types described above all have 
complete synflorescences. But two species 
of Osmitopsis have developed a “trunk 
synflorescence” ( N o r d e n s t a m  1968 b p. 
211). In this type the main axis is not 
terminated by a capitulum, but continues 
vegetative growth. Lateral branches of 
first and sometimes second order  bear the 
capitula terminally (Fig. 2 G, H). The 
branches generally appear  in clusters, ob
servable in Figs. 11 A and 12 A, (pp. 39 
and 41. respectively). Sometimes there are 
more than one cluster of branches on the 
main stem, indicating previous flowering 
occasions.

The term “Rumpfsynfloreszenz” was 
introduced by T r o l l  (1964 p. 157) and 
translated to “trunk  synflorescence” by 
N o r d e n s t a m  (loc. ci t .) ,who also discussed 
it and pointed out that the condition is 
probably uncom mon in the family.

Pappus Morphology

The upper parts  of achenes and  ovaries 
with the different pappus types in the ge
nus are outlined in Fig. 3. W hen present 
the pappus consists of glabrous, scarious, 
basally connate scales. Three of the spe
cies regularly have a crown-like pappus 
with subequal scales (Fig. 3 C, 1), E). O.

pinnatifida  has 2— 15 distinctly longer, 
subulate scales (Fig. 3 A), which may have 
some adaptive value in dispersal.  In ray- 
florets of 0 . pinnatifida  ssp. angnstifolia  
these long scales are mostly absent and the 
pappus  is reduced to very short scales 
(Fig. 3 B). Sometimes this is also the case 
in 0. dentata  (Fig. 3 F). The remaining 
four  species generally lack pappus com 
pletely. Apically the achene is white-vellow 
and annulus-shaped, the annulus su r 
rounding the stylopodium (if present) (Fig. 
3 G, II, J, K). Occasionally, as in one col
lection of 0 . tennis, pappus scales may 
develop on some achenes (Fig. 3 I).

W hen  C a s s i n i  (1817 p. 154) established 
Osmitopsis he distinguished it from Osmi- 
tes th rough the absence of pappus. The 
reduced character  of the pappus, the p a p 
pus reduction on some achenes in the 
pappus-furn ished  species and the occa
sional achenes with developed pappus- 
scales in the pappus-lacking species make 
this charac ter  useless for generic delimita
tion. I have therefore united the two 
genera into one, Osmitopsis  C a s s , emend. 
B r e m e r .

The fertili ty versus sterility of the ray- 
floret has also been used in delimitation 
of the genera now united under Osmitop
sis. This character  will be discussed in the 
following paragraph.

Fertility  and Sterility Conditions in the 
Capitulum

The primitive condition in Osmitopsis  
is a capitu lum  with perfect disc-florets 
and female, fertile ray-florets. F rom  this 
type are derived species with Ç-sterile 
disc-florets and sterile or even neuter ray- 
florets. The different types of styles of the 
ray-floret are outlined in Fig. 4.

Fig. 2. Diagrams of stems and branches with synflorescence types in Osmitopsis. — A: 
Solitary terminal capitulum on unbranched main axis (0. pinnatifida, O. osmitoides, 0. 
nana). — B: Complete synflorescence with terminal capitulum on main axis and lateral 
capitulous branches of first order (0. pinnatifida, 0. osmitoides, 0. nana). — C: Complete

Bot. Notiser, vol. 125, 1972
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synf lo rescence  w ith  t e rm in a l  cap i tu lu m  on m ain  axis a n d  la te ra l  cap i tu lo u s  b ran ch es  of 
f i r s t  a n d  second  o rd e r  (0. pinnati f ida , 0.  osmito ides ,  0 .  nana).  —  D: Complete  sy n f lo re s 
cence w ith  equiva lent  cap itu lous  b ranches  (O. parv i fo l in ) . —  E: Solitary te rm ina l  cap i tu 
lum on un b ran ch ed ,  pedunculo id  m ain  axis (O. afra, O. dentata).  —  F: Complete  sy n f lo re s 
cence w ith  te rm in a l  c ap i tu lu m  on p ed u n cu lo id  m ain  ax is  a n d  la te ra l  cap i tu lo u s  b ran ch es  
of first  o rde r  (O. afra,  O. dentata).  —  G: T ru n k  synflorescence w ithout  te rm ina l  capitu lum  
on  m ain  axis a n d  la te ra l  cap i tu lo u s  b ra n ch e s  of f irst  o rd e r  (0. tenuis, 0 .  asteriscoides). —  
H: T ru n k  synflorescence w ithou t  te rm inal  cap i tu lum  on  m ain  axis a n d  latera l  cap itu lous  

b ran ch es  of f irst  a n d  second o rd e r  (0. tenuis ,  0 .  asteriscoides) .
B o t. N o t ise r , v o l .  125, 1972
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Fig. 3. Achenes and ovaries showing reduction of pappus. A: O. pinnatifida. — R: 
0. pinnatifida ssp. angustifolia (from ray-floret). — C: 0. osmitoides. — 1): 0. afro. — E.
0. dentata. F: O. dentata (from ray-floret). — G: 0. nana. — H: O. tenuis (from disc-
floret). — I: O. tenuis  (from disc-floret). — J: O. asteriscoides (from disc-floret). —-

K: O. parui folia (from ray-floret).
A: W i c h t  427 (BOL). — B: E s t e r h u y s e n  1377 (BOL). — ( i: M a r t i n  31 (NBG). — I): 
S t o k o e , Rooi Eis River (SAM). — E :  Z e y h e r , shady, grassy places at the waterfall 
(SAM). — F :  W a l l  N o v . 1938 (S). — G: S c h l e c h t e r  9854 (S). — 11: E s t e r h u y s e n  17793 
(BOL). — 1: S t o k o e  N o v . 1949 (SAM). — J: W a l l  Dec. 1938. Table Mtn., at the water 

reservoir ( S ) .  — K: S c h l e c h t e r  5387 (BOL).

Of the eight species no less th a n  seven 
have  perfec t  d isc-florets . W ith in  th is g roup  
a g ra d u a l  red u c t io n  of the  style o f the 
ray - f lo re t  has  ta k e n  place. O. p inna t i f ida  
a n d  O. osm ito ides  m o s t ly  have  fer t i le  ray- 
flo re ts  (Fig. 4 A, C). T h ey  a re  seldom 
sterile  w ith  a s im ple  style (Fig. 4 B). T he  
ray -f lo re ts  of O. afra  an d  O. nana  are  
m ostly  fertile, too (Fig. 4 1), G), bu t often

they  a re  s terile  w ith  coheren t  style- 
b ra n c h e s  o r  a s im ple  style (Fig. 4 E, H). 
O. den ta ta  a lw ay s  has  sterile  ray-florets .  
T h e  style is bif id, b u t  the s ty le -b ranches  
a re  co h e re n t  (Fig. 4 F ).  O. tenuis  a n d  (). 
asteriscoides  r egu la r ly  h ave  n eu te r  ray- 
florets. In one co llection  of the la t te r  spe
cies ru d im e n ta ry  styles in som e ray-f lo re ts  
have  been observed  (Fig. 4 1).

1

■

CO
I

ciL3
A B

Fig. 4. Styles of ray-florets. — A, B: O. pinnatifida. — C: O. osmitoides. — D, E: O. afra. 
— F : 0. dentata. — G, H: O. nana. — I: O. asteriscoides. — J: 0. parvifolia.

A: E s t e r h u y s e n  13537 (BOL). — B: E s t e r h u y s e n  9703 (BOL). — G: W a l l  Dec. 1938, 
Tradouw  Pass ( S ) .  —  I): S t o k o e , Rooi Els River (SAM). —  E: B a r k e r  7103 (NBG). —  
F: W a l l  N o v . 1938 (S). —  G: S t o k o e  17570 (BOL). —  II: S c h l e c h t e r  9854 (Si. —  

I: P h i l l i p s  1179 (SAM). — J: P e n t h e r  2395 (S).
Bot. Notiser,  vol. 125, 1972
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In (). parvifolia  the evolution has taken 
another  path. The disc-florets are 9-sterile 
and  the ray-florets are fully fertile (Fig.
4 J). The style of the disc-floret has short 
coherent style-branches (Fig. 13 E, p. 45).

The fertili ty versus sterility of the ray- 
floret has been used previously as a ge
neric character. In the preceding p a r a 
graph it was pointed out that the presence 
or  absence of pappus was the basic c h a 
racter for separation of the two genera 
Osmites  and Osmitopsis (C a s s i n i  1817 p. 
154 and la ter authors).  Beside this the 
ray-florets in Osmites were said to be fe
male and those in Osmitopsis neuter ( D e  

C a n d o l l e  1837 pp. 290— 292). After the 
discovery of O. nana  and the transfer  of 
O. parvifolia  to Osmitopsis from Osmites 
because of the absence of pappus ( H o f - 
m e y r  1925 ]). 304), this does not hold true, 
however, since these species have female 
ray-florets, but lack pappus. This streng
thens the motivation for uniting the two 
genera into one, Osmitopsis  C a s s , emend. 
B r e m e r .

Pollen Morphology

Stix (1960 p. 77) has given a descrip 
tion of the pollen grains of Osmitopsis, 
based on exam ination o f m aterial from  
five species. I have studied m aterial from  
m ost species of Osmitopsis, including the 
three species not exam ined by Stix . I find  
on ly  slight quantitative d ifferences be
tween the species and the m orphology of 
the exam ined pollen m aterial w ell m atches 
the description given by St ix . I therefore  
reproduce her description translated into 
E nglish  w ith a few  am endm ents.

Pollen grains zonocolporate (3), oblate- 
spheroidal, c. 28—33 pX  30— 35 p inch 
sexine, c. 13— 18 p X 1 5 — 20 p excl. sexine. 
Colpi c. 18 p X 6  p, tenuimarginate, with 
acuminate ends, m em brane smooth. Ora c.
5 p X l O  u, irregularly singly delimitated, 
tenuimarginate, lalongate with obtuse or 
acute ends. Apocolpia c. 10 p in diam. 
Mesocolpia in equatorial plane with c. 12 
spines.

Exine c. 10 p thick inch spines, at the 
poles somewhat thinner, crassisexinous. 
Sexine tegillate, with spines and infrate- 
gillar bacula. Tegillum c. 1.5 p thick, 
where it forms the base of the spines up 
to 3.5 p thick, of fine pila with capita 
mostly confluent and a thin support layer. 
Spines c. 3.5 p high with a median distance 
of c. 6 u, finely and  sharply pointed (acute 
—acuminate),  with a small cavity in the 
solid tip. Infrategillar bacula 3.5 p high, 
at the poles somewhat lower, up to 2 p 
wide, branched  in the outer third. Nexine 
1 c. 1.5 p thick, nexine 2 developed only 
near  the apertures.

S t i x  distinguished m any pollen types in 
Compositae, one of which was the “Osmi
tes type” . The “Osmites type” is insigni
ficantly different from the “Anthemis type” 
( S t i x  1960 p. 75). The description of the 
latter is based on examination of material 
f rom  five im portan t genera in the tribe 
Anthemideae, viz. Achillea, Anthemis,  
C hrysanthemum, Cotula and Matricaria. 
This is a strong support for the suggested 
position of Osmitopsis  in the Anthemideae 
(discussed on p. 15).

Evolutionary Trends

To sum up the discussion of some 
morphological characters in the previous 
paragraphs,  evolutionary trends in some 
of these characters are listed in Table 1. 
Most of these, viz. those concerning the 
fertility and sterility conditions in the 
capitulum, are quite obvious, while the 
others may be open to discussion.

Synopsis of the Species

The synopsis or general view of the spe
cies is outlined below in order to dem on
strate a natura l grouping of the species. 
It is based on the diagnostic characters 
discussed previously with one addition, 
the indum entum  on the tube of the ray- 
florets. This character  is used to separate 
0 . tenuis and O. asteriscoides. The latter 
species is the only one in the genus with 
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Tabic 1. Evolutionary Trends in Osmitopsis.

Primitive

Stems not pedunculoid 
Complete synflorescence 
Pappus present 
Disc-florets perfect 
Ray-florets fertile 
Style of ray-florets present 
Style of ray-florets bifid

Advanced

Stems pedunculoid 
Trunk synflorescence 
Pappus 0
Disc-florets 9"sIe r>le 
Ray-florets sterile 
Style of ray-florets 0 
Style of ray-florets simple

p ub escen t  tube  of the  ray-f lo re ts .  T h e  
o th e r  species have g lab ro u s  tubes.

T h is  synops is  is n o t  co ns t ruc ted  for 
d e te rm in in g  the species. F o r  this  p u rp o se  
the re ad e r  sho u ld  co n su l t  the art if ic ia l 
key on p. 23.

P a p p u s  p resen t;  d isc-flo re ts  perfect.
P a p p u s  of m a n y  sh o r t  (seldom 0) and  
few long scales; ray - f lo re ts  fertile  . . . .
  1. O. p in n a t i f id a
P a p p u s  of su b e q u a l  scales.

Main axis no t p ed u n cu lo id ;  ray -f lo re ts
fer t i le  ............................................................
......................................... 2. O. osm ito ides
Main axis p eduncu lo id .

R ay-f lo re ts  m o s tly  fertile; style
p resen t  .................................  3. O. afro
R ay-flo re ts  a lw ay s  sterile; style
p resen t    4. 0 .  den t at a

P a p p u s  0.

Disc-florets  perfect.
R ay-f lo re ts  fer tile  o r  sterile ; style
p r e s e n t ....................................... 5. O. nana
Ray-flo re ts  sterile ; style 0; t r u n k  
synflorescence .

T ube  of ray - f lo re ts  g lab ro us  . . . .
  0. O. tenuis
T u b e  of ray - f lo re ts  pubescen t  . . . .
...............................  l . O .  asteriscoides

Disc-florets 9-s teri le ;  ray -f lo re ts  fertile  
  8. O. paroi folia

PHYTOGEOGRAPHY

D IS T R IB U T IO N  ANI) C E N T R E  O F  
T H E  GENUS. T h e  to tal range  of O sm ito p 
sis is seen on Map 1. T h e  genus is res tr ic ted  
to the Cape Region an d  the d is t r ibu t ion  
p a t te rn  is typ ica l  fo r  a rep resen ta t ive  o f  
the “Cape E le m e n t” ( W e i m a r c k  1941 p. 
4). C o m parison s  w ith  typ ica l  Cape genera, 
e. g. Elegia  (Restionaceae) ( W e i m a r c k  

1941 pp. 9, 1 1, 16, 17, 20, 21, 31, 32, 41, 
45, 48, 107), P a ra n o m u s  (Proteaceae)
( L e v y n s  1970 pp. 40— 42) an d  A sp a la thu s  
(Leguminosae) ( D a h l g r e n  1963 p. 434), 
d e m o n s tra te  the s im ila r i ty  in d is tr ibu tion ,  
a l th o u g h  the rang e  of O sm itops is  is c o n 
s iderab ly  sm alle r .  T h e  genus  has  a so m e
w h a t  so u th e rn  d is tr ib u t io n ,  no t reach ing  
the C edarberg  Mts. in the  n o r th .

A m o re  de ta i led  ex a m in a t io n  reveals  
th a t  O sm itops is  is a lm o s t  exclusively c o n 
fined to m o n ta n e  regions. It is also ev i
den t th a t  the  genus  is d is t r ib u ted  w ith in  
the a re a  w ith  a m e a n  a n n u a l  ra in fa l l  of 
10— 20 inches  ( D a h l g r e n  1963 p. 434). 
T h e re  is a well k n o w n  re la t ion  betw een  
the p resence  of the  Cape E lem en t  a n d  a 
m a rk e d  w in te r  ra in fa l l .  In the s o u th 
w estern  p a r t s  of the Cape Region, w h e re  
O sm itopsis  occurs ,  the  w in te r  ra in fa l l  is 
m ark ed ,  i. e. >  50 %> of the  a n n u a l  r a i n 
fall.

A n o the r  p ro b a b ly  im p o r t a n t  fa c to r  in 
the  d is t r ib u t ion  is the soil condit ions . A

Maps 1—9. — 1: The total range of Osmitopsis. — 2: O. dentata ((3) =  inexact locality). 
— 3: O. osmitoides. — 4: O. pinnatifida  ( O  — inexact locality). —- 5: O. afra ( 0  =  devi- 
ating collections, see p. 33). — 6: 0. nana. — 7 : 0 .  tenius. — 8: O. asteriscoides ( 0  =  inexact

locality). — 9: O. parvifolia.
Bot. Notiser,  vol. 125, 1972
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co m p a r iso n  of the  d is tr ib u t io n  of the ge
nus  w ith  the  d is t r ib u t io n  of the  soils of 
the T ab le  M oun ta in  Series of the Cape 
System  ( D a h l g r e n  1969 pp. 525— 526) 
show s that , w ith  on ly  a few  exceptions, 
the O sm itopsis  species g row  on  this  s u b 
s t ra tu m . T he  T ab le  M ou n ta in  Series c o n 
sist m a in ly  of san d s to nes  a n d  q uartz i tes  
a n d  the soils a re  san d y  an d  m a in ly  acid 
( D a h l g r e n  loc. cit.) .

Map 1 also a t tem p ts  to give an  idea of 
the cen tre  o f the genus. F o u r  w hite  f igures  
ind ica te  the n u m b e r  o f species in the c o r 
resp on d ing  areas.  It is ev iden t th a t  the 
m a in  b u lk  of the species, as expected  f ro m  
a typica l Cape genus, is co n c e n t ra te d  to 
the sou th w es te rn  d is tr ic ts .  As a phytogeo- 
g rap h ica l  cen tre  th is region is n a m e d  “ the 
Caledon C entre"  ( C r o i z a t  1 9 6 5  p. 6 6 8 ;  
N o r d e n s t a m  1 9 6 9  p. 6 2 )  o r  “ the  South- 
W este rn  C en tre” ( W e i m a r c k  1941  p. 5 8 ) .  
In  the D raken s te in  Mts. a n d  n o r th e rn  H o t
tentots  H o lland  Mts. five of the eigh t sp e 
cies occur.  F ro m  these m o u n ta in s  the 
n u m b e r  of species decreases  g rad u a l ly  in 
all d irections. T he  cen tre  o f the genus 
th u s  a p p e a rs  to be in th is  area .

D IS T R IB U T IO N  O F  T H E  S P E C IES . 
The  species of O sm itops is  can  he re fe rred  
to two of the  p h y to g eo g rap h ic a l  g ro up s  
w ith in  the Cape F lo ra  as d is t in gu ished  by 
W e i m a r c k  (1941 pp. 14, 31). T hese  a re  
“ the S o u th -W este rn  E n d e m ic s” an d  “ the 
S o u th e rn  G ro u p ”, b o th  belonging  to the  
m a in  g ro u p  “Species end em ic  in the Cape 
p r o p e r ” .

To the fo rm e r  g ro u p  seven of the  eight 
species belong. Of these, 0 .  a fra  (Map 5) 
and  O. cisteriscoides (Map 8) have  a re l a 
tively wide d is tr ib u t io n .  T h e  o th e rs  a re  
m o re  o r  less res tr ic ted  to sm a lle r  areas ,  
som etim es w ith  d is tan t  outl iers,  e. g. O. 
jm nr/  (Map 6 )  and  O. paroi folio  (Map 9 ) .  

F ollow ing  the  p re se n t  kn ow ledge  of d is t r i 
bu tion , 0 .  denta ta  (Map 2) a n d  0 .  tenu is  
(Map 7) m ig h t  be te rm ed  locally  endem ic  
on  the P e n in su la  a n d  in  the  S langhoek  
Mts., respectively.

T h e re  is one good exam p le  of v icar ism  
B ot. N o tise r, vol. 125, 1972

in the  genus. T his  is on the subspecies 
level in (). p in n a t i f id a  (Map 4; Fig. 5, 
p. 25). Ssp. p inn a t i f ida  is confined  to the 
W e m m e rs h o e k  a nd  D uto its  Mts. w hile  ssp. 
angus t i fo l ia  is co n f in ed  to the S im onsberg , 
H o t ten to ts  H o lland  an d  D ra k e n s te in  Mts. 
A less o bv ious  e xam ple  is fu rn ish e d  by 
the m u tu a l ly  allied species 0 . den ta ta  and  
0 .  afra  (Map 2 and  5, respective ly).

“T h e  S o u th e rn  G ro u p ” of W e i m a r c k  s 
p h y to g eo g rap h ic a l  g ro u p s  c om pr ises  one 
O sm itops is  species. T h is  is 0 .  osm ito ides  
(Map 3), sep a ra te d  f ro m  the m a in  bu lk  
of the species in the so u th w es te rn  dis tric t 
an d  w ith  a  wide d is t r ib u t io n  f ro m  the 
R iv ier  Z o n d e r  E ind e  Mts. th ro u g h  the 
L ang eberg  a n d  O u ten iq u a  Mts. to the 
Great W in te rh o e k  Mts.

T a x o n o m y

OSMITOPSIS Cass, emend. Bremer, emend, 
nov.

C a s s i n i  1817 p. 154; C a s s i n i  1823 p. 186; 
1825 p. 5; 1826  pp .  31,  40; LESSING 1832 p. 
386;  C a s s i n i  1834 p. 63; D e  C a n d o l l e  1837  
p. 292; H a r v e y  1838 p. 181; S p a c i i  1841 p. 25;  
H a r v e y  1865  p. 305; 1868 p. 196; B e n t h a m  
& H o o k e r  1873 p. 341 ;  H o f f m a n n  1890 p. 
210; P h i l l i p s  1926 p. 653 ;  L e v y n s  1929 p. 
260; M a r l o t h  1932 n. 237 ;  L e v y n s  1950 p. 
798; P h i l l i p s  1951 p. 811; T h o n n e r  1962 p. 
555.  —  T y p u s  g e n e r i s :  O. asteriscoides  ( B e r g . )  
L e s s .

Osmites L. p. p.  m a x . ,  e x c i ,  ty p u s  (n o n  L. 
1764, d e s cr .  or ig . ;  L i n n a e u s  1764 p. 441;  
R e i c h a r d  1778 p. 437; S c h r e b e r  1791 p. 575 ) ;  
[ L i n n a e u s  1760  p. 24; 1763  a p. 1285; 1763 I) 
]>. 105; s in e  d e s cr . ] ;  L i n n a e u s  1767 p. 571;  
B u r m a n  f. 1768 p. 27;  L i n n a e u s  1771 p. 477;  
M u r r a y  1774 p. 651; C h r i s t m a n n  & P a n z e r  
1779 p. 406; R e i c h a r d  1780 p. 892 ;  M u r r a y
1784 p. 783; G a e r t n e r  1791 p. 442; G m e l i n
1792 p. 1261; PERSOON 1797 p. 824;  SAVIGNY 
in  L a m a r c k  1798 p. 647 ;  T h u n b e r g  1800  
p. 163; W i l l d e n o w  1803 p. 2 258;  D i e t r i c h  
1806 p. 56 4 ;  S m i t h  in R e e s  1813; C a s s in i
1823 p. 186; T h u n b e r g  1823 p. 700; C a s s in i
1825 p. 3; 1826 pp. 31.  40; SPRENGEL 1831 
p. 639 ;  L e s s i n g  1832 p. 384 ;  C a s s i n i  1834  
p. 63;  R i c h t e r  18 3 5  p. 8 55;  D e  C a n d o l l e  
1837 p. 290 ;  H a r v e y  1838 p. 181; S p a c h  1841 
p. 25; H a r v e y  1865 p. 303 ;  1868 p. 196; 
B e n t h a m  & H o o k e r  1873 p. 341; H o f f m a n n
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1890 p. 210 ;  P h i l l i p s  1926 p. 653 ;  L e v y n s  
1929 p. 260;  M a r l o t h  1932 p. 237 ;  L e v y n s  
1950 p. 797; PHILLIPS 1951 p. 812; T h o n n e r  
1962 p. 555 .  —  Typus generis: 0 .  Bellidiast- 
rum L. ( =  Relhania sp.).

Bellidictstrum L e s s . ,  n o m .  il leg.  (n o n  C ass .  
1816 p. 199) ;  L e s s i n g  1832 p. 383 ; H a r v e y  
1838 p. 181 . — T y p u s  g e n e r i s :  B. osmitoides 
L e s s .  ( = Osmitopsis osmitoides (L e s s . )  B r e 
m e r ) .

Spanotrichum  E. M e y .  e x  DC., pro  s yn .;  
1)e C a n d o l l e  1837 p. 291; S p a g h  1841 p. 25.

T y p u s  g e n e r i s :  S. pinnatifidum  E . M ey .  
ex DC. ( = Osmitopsis pinnatifida (DC.) 
B r e m e r ) .

Bellidiopsis (DC.) S p a g h ,  nom. superfl., 
ty p u s  ill in Bellidiastrum L e s s . ;  S p a g h  1841 
p. 25.

Leueanthemum  [ B u r m a n  1738 p. 161] OK., 
n o m .  il leg.; KUNTZE 1891 p. 351. T v p u s  
g e n e r i s :  L. asteriscoides (L.) OK. ( =  Os mi- 
tops is asteriscoides ( B e r g . )  L e s s . ) .

Suffrutices— frutices, resiniferous, dot- 
fed all over with resin grains, camphor- 
scented, glabrous or pubescent. Stems 
ramifying or simple, sometimes somewhat 
pedunculoid, mostly with terminal capi
tula.

Leaves densely— laxly set, mostly a l
ternate, sometimes approaching rosulate, 
occasionally opposite, sessile, flat, m id
ribbed, entire or mostly lobed—serrate— 
dentate.

Capitula heterogamous or homogamous, 
±  sessile.

Involucre campanulate. Involucral 
bracts 2—4-seriatc, imbricated, subequal, 
firm, mid-ribbed, canaliculate, often with 
plane, scarious margins, laterally and ap i

cally ±  purplish, entire or mostlj- f im 
briate— serrate—dentate.

Receptacle alveolate, flat— convex— co
nical, paleate. Paleae equalling the number 
of disc-florets, equal, ± scarious, m id
ribbed, longitudinally curved, canalicu
late and thus half-embracing, f imbriate— 
serrate— dentate.

Ray-florets neuter o r  female, fertile or 
sterile, with a ± cylindrical,  widening tube 
and an  elliptic— oblong— lorate, white 
lamina. Style terete, bifid or simple, with 
a swollen base; style-branches semiterete, 
linear—oblong, coherent— erect— spread
ing, glabrous or minutely penicillate at the 
apex, acute— obtuse; stylopodium present 
or 0. Staminodes occasionally present.

Disc-florets bisexual, perfect or Ç-ste- 
rile. Corolla yellow, tubular, gradually wi
dening upwards, 5-lobed; corolla lobes 
ovate-triangular, thickened at the apex. 
Style terete, bifid, with a swollen base; 
style-branches semiterete, linear— oblong, 
coherent— erect—spreading— re volute, api- 
cally penicillate, truncate; stylopodium 
present or 0. Stamens 5; anthers linear, 
with sterile, flat, ovate— oblong, rounded 
—truncate apical appendage and sterile, 
flat, subulate tails, ±  connate in pairs; 
filaments filiform.

Achenes glabrous, dotted all over with 
resin grains, brown, oblong—elliptic—- 
obovate, somewhat three— four-edged, 
basally annulus-shaped and white-yellow; 
stylopodium sometimes persistent; pappus 
0 or present, crown-like, light brown, of 
scarious, subulate— triangular scales.

KEY TO THE SPECIES

1. Pappus present at least in disc-florets ............................................................................ 2
Pappus 0 ....................................................................................................................................... 5

2. Pappus of m any short, subulate-triangular, ±  connate scales (seldom 0) and 
2— 15 long scales (at least in disc-florets), up to 2.5 mm long, subulate, h a ir 
like .....................................................................................................................  1. O. pinnatifida
Pappus of many, subequal, up to 2 m m  long, subulate-tr iangular— subulate, 
basally connate scales ............................................................................................................ 3

3. Leaves always <  2 cm long ................................................................................  3. O. afra
Most leaves >  2 cm long ....................................................................................................... 4
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4. Leaves subequal in shape, narrow ly  elliptic o r oblanceolate, cuneate, acute—
acum inate; ray-flore ts f e r t i l e ................................................................... 2. O. osmitoides
Low er leaves obovate and cuneate or spatu late, obtuse— rounded, upper leaves 
elliptic, acute; ray-florets s t e r i l e ...................................................................4. O. dentata

5. Iuvolucral bracts glabrous; ray-florets f e m a le ..............................................................  6
Involucral b rac ts dorsally  pubescent; ray-flo re ts neu ter .......................................  7

6. D isc-florets fertile; stylopodium  on acbenes terete, 0.4— 0.5 m m  long . . 5. 0. nana 
Disc-florets sterile; stylopodium  on acbenes 0 ..............................  8. 0. parvifolia

7. Leaves always < 1 .5  cm long .......................................................................  0. 0. tenuis
Most leaves > 1 .5  cm long ..................................................................  7. O. asteriscoides

1. O sinitopsis p innatifida (I)C.) B rem er, 
com b. nov.

Basionym: Osmites pinnatif ida  DC.; De 
C a n d o l l e  1837 p. 291; H a r v e y  1865 p. 305.

-  Spanotrichum pinnatifidum  E. Mey. ex 
DC., pro syn.; De C a n d o l l e  1837 p. 291.
O r i g. c o l l . :  Drège, Drakenstensberg (G- 
DC holotype).

Osmites angustifolia DC.; D e  C a n d o l l e  
1837 p. 2 9 1 ;  H a r v e y  1865 p. 305.  —  O r  i g. 
c o l l . :  D r è g e ,  Drakenstein, W aaterval (G- 
DC holotype).

ILLUSTR.: Fig. 3 A. B. p. 18; 4 A. B. p. 18;
6. p. 27.

MAPS: 4. p. 21; Fig. 5, p. 25.

NOMENCLATURAL NOTE
W hen naming specimens of this species, 

collected by D r è g e , M e y e r  used the name 
Spanotrichum pinnatif idum.  D e  C a n d o l l e  
(1837 p. 291) adopted Spanotrichum  as a sec
tion of the genus Osmites, and described the 
two species Osmites pinnatifida  and Osmites 
angustifolia. I have reduced them to subspe
cies. Since the epithet pinnatifida seems to he 
most widely used, it has been adopted for 
this species.

A 30— 50 cm h igh , g lab ro u s  su ffru tex . 
S tem s s im p le  o r ram ify in g , a scend ing  o r 
erect, so m ew hat s tr ia te , densely  leafy , 
g rad u a lly  m o re  sp a rse ly  u p w ard s , fin a lly  
c lo thed  w ith  d ry  leaves an d  leaf-bases o r 
nude  an d  m ark ed  w ith  leaf-scars, te rm i
nally  b earin g  a cap itu lu m . C ortex  light 
b ro w n .

Leaves sp read in g  o r reflexed , h e rb a 
ceous, n a rro w ly  ellip tic-ob long— lin ea r o r 
n a rro w ly  obovate-ob long , 0.5— 4 cm  long, 
1— 4 m m  w ide, acu te— acu m in a te , en tire
Bot. Notiser, vol. 125, 1972

or m ostly serra te— pinnatifid ; leaf-lobes 
up to 18, erecto-patent, tr iangu lar— subu
late, 0.5— 8 mm long, 0.1 — 1.5 mm wide, 
acute— acum inate. U pper leaves sm aller 
w ith few er lobes.

Involucre cam panulate, 0.5— 2 cm wide. 
Involucral b rac ts 15— 30. 2— 3-seriate,
obovate-oblong or elliptic-oblong, outer 
lanceolate o r oblong, 3.5— 8.5 mm long, 
1— 3 m m  wide, la terally  ±  scarious, api- 
cally irregularly  and ± m inutely denticu
la te-serru la te and som etim es purplish , 
obtuse or m ucronate— acum inate.

Receptacle convex. Paleae glabrous, ± 
scarious, oblong or narrow ly  elliptic-ob
long, 3— 5 m m  long, 0.5— 1.4 mm wide, 
apically  irregu larly  serrate, + acute— acu
minate.

Ray-florets 10— 30, female, m ostly fer
tile, glabrous. Tube cy lindrical— funnel- 
shaped, g radually  widening, 0.5— 2 mm 
long, 0.5— 0.9 mm wide. L am ina lorate or 
+ narrow ly  elliptic-oblong, 6— 18 mm 
long, 2— 4 m m  wide, ± distinctly  0—-10- 
veined, apically  entire o r ± irregularly  
and deeply 2— 3-lobed. Style 1.8—3.2 mm 
long, bifid o r som etim es sim ple; style- 
b ranches 0.3— 1 mm long, spreading— re
volute, acute; stylopodium  terete, up to 
0.2 mm long.

D isc-florets num erous, >  50, perfect. 
Corolla cylindrical, ±  w idening upw ards,
2.5—4 mm long, 0.6— 1 m m  wide; corolla 
lobes + narrow ly  ovate-triangular, 0.3— 
0.8 m m  long, spreading— revolute. Style
2.5— 4 m m  long; sty le-branches 0.3— 0.8



THE GENUS OSMITOPSIS (COMPOSITAE) 25

mm long, spreading; stylopodium terete, 
up to 0.3 mm long. Anthers 1.5— 2 mm 
long; apical appendage ovate, truncate- 
rounded.

Achenes obovate-oblong, 1— 2 mm long, 
0.5— 1 mm wide, somewhat three— four- 
edged; pappus of many, short, subulate- 
tr iangular, ±  connate scales (seldom 0) 
and 2— 15 long scales (seldom 0), up to 
2.5 mm long, subulate, hair-like.

Sometimes O. pinnatifida  is similar in 
habit to O. nana  and small specimens of 
0. osmitoides.  It differs from these spe
cies in the character  of the pappus.

VARIATION. This species expresses a 
considerable variation in leaf-sbape, 
shown in Fig. 6 J — R. At first sight it 
might seem continuous and of no taxo
nomic value, but there is a connection 
between leaf-sbape and distribution (see 
Fig. 5). Two different populations appear 
to have developed, one with few leaf-lobes 
in the Jonkershoek, Simonsberg and Dra- 
kenstein Mts. and one with m any leaf- 
lobes in the Weinmershoek and Dutoits 
Mts. In the form er population 10 of the 12 
collections know n to me have ray-florets 
with a reduced pappus consisting of short 
scales only. The remaining two ( E s t e r - 

h u y s e n  8692 and E s t e r h u y s e n  19906) 
and all collections in the la tter popu la
tion have ray-florets with a pappus con
sisting both of short and long scales.

Since no distinct differences between 
the two populations exist, hut the var ia 
tions show a geographical distribution, 1 
have chosen to rank  the populations as 
subspecies, ssp. pinnatifida  with many leaf-

Fig. 5. D is tr ib u tio n  an d  lea f-sh ap e  of O. p in 
natif ida  ( 0  =  inexact locality ).

lobes and ssp. angustifolia  with few leaf- 
lobes.

The 20 collections of this species that 1 
have examined are insufficient for a de
finite taxonomical treatment and further  
study is desirable.

DISTRIBUTION. 0. pinnatifida  occurs 
in the m ounta ins  stated under Variation 
above. It grows am ong rocks and in rock 
crevices (fide coll.).

KEY TO THE SUBSPECIES

Most leaves w ith  6— 18 leaf-lobes; if few er, d is trib u ted  below  th e  m iddle of the leaf . . . .
.......................................................................................................................................................... ssp. pinnati f ida
All leaves w ith  6 o r less leaf-lobes, ap ically  o r evenly d i s t r ib u t e d ................ ssp. angustifolia

O sm itopsis pinnatifida (DC.) Bremer ssp. 
pinnatifida

B asionym : Osmites  p innati f ida  DC.; De 
C a n d o l l e  1837 p. 291; H a r v e y  1865 p. 305. 
—- S p a n o tr ich u m  p in n a t i f id u m  E. M e y .  ex

DC., pro syn.; D e Can d o ll e  1837 p. 291. — 
O r i g. c o l l . :  D r è g e , D rak en sten sb erg  (G- 
DC ho lo type).

ILLUSTR.: Fig. 6 A, F, M— R. p. 27.
MAP: Fig. 5, p. 25.

chhoek #
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Leaves serrate— pinnatifid  ±  basally (a 
few  upper leaves seldom  entire); leaf- 
lobes basally  gradually sm aller, up to 18, 
erecto-patent, triangular— subulate, 0.5—  
8 mm long, 0.1— 1.5 m m  w ide, acute—  
acum inate.

Pappus of m any, short, subulate-trian
gular, ± connate scales (seldom 0) and 
2— 15 long scales (seldom 0), up to 2.5 
mm long, subulate, hair-like.

FLOW ERING SPECIM ENS seen from  
N ov.— Jan.

COLLECTIONS

P a a r l  D iv . :  D rak en s ten sb e rg , D r è g e

(G-DC) —  D uto itsk loof, 2000— 4000 ft., D r è g e  
I BM, K, L, LI), P, S, W ) —  A pril Peak , W em - 
m ershoek  Mts., sum m it, S side in rock crev i
ces. 5000 ft., 1940, E s t e r h u y s e n  4026 (BOL, 
K, NBG, PRE) —  T ie rk lo o f, W em m ersh o ek  
Mts., SE slopes, rocks, 2500 —3000 ft., 1940, 
E s t e r h u y s e n  4079 (BOL, K) —  W em m ers- 
lioek Peak , 3000 ft., 1944, L e w i s  (SAM) - 
W em m ersh o ek  Peak , gu lly  on W  side, 4000— 
5000 ft., 1944, E s t e r h u y s e n  11335 (BOL) — 
F ren ch  Hoek, 1946, D i c k s o n  (NBG) — Slopes 
o f H aalhoek  Spitzkop, g row ing  on w et rocks 
on a w a te rfa ll, 3500 ft., 1947, E s t e r h u y s e n  
13537 (BOL) — H a a lh o e k  Sneeuw kop , cliffs 
oil S side, 4000 ft., 1952, E s t e r h u y s e n  20872 
(BOL)

O sm ito ps is  p innutif idu  (DC.) B rem er  ssp.  
ungust ifo l ia  (DC.) B rem er ,  com b , et stat.  nov.

B asionym : Osmites angustifo lia  DC.; De 
Ca n d o lle  1837 p. 291; H arvey  1865 p. 305.

O r i g. c o l l . :  D r è g e , D rakenste in ,  W aa-  
terval (G-I)C h o lo typ e) .

ILLUSTR.: Fig. 3 B, p. 18; 6 B. J — I., p. 27.
MAP: Fig. 5, p. 25.

Leaves entire or pinnatifid  + apically; 
leaf-lobes subequal, up to 6, erecto-patent, 
subulate-triangular, 0.5— 5 mm long, 0.3—  
1 mm w ide, acute—-acum inate.

Pappus of ray-florets of m any, short, 
subulate-triangular, +  connate scales (sel
dom 0) ; seldom  also of a few , up to 2.5 
mm long, subulate, hair-like scales.

FLOW ERING SPECIM ENS seen from  
Oct.— Febr.

COLLECTIONS
S t e l l e  n b o s c h I) i v.: B u llers K op, w et  

rocks, in  sh ad y  gu lly , fac in g  W . 1939, E st e r 

h u y s e n  1377 (BOL) —  Jo n k e rsh o e k , in m oss 
on precip ice  at firs t w a terfa ll, 1940, W i c h t  
427 (BOL) —  Jo n k e rsh o ek  Valley, w aterfa ll 
a t head , on rocks, 1944, E s t e r h u y s e n  9703 
(BOL) —  Jo n k e rsh o e k  V alley, F o re s t Re
serve, on  m o is t c liff  n e a r  s tream , 1948, R o d i n  
3238 (BOL, K, PRE) —  B an h o ek  K loof, ledges 
an d  crev ices in rock  faces a t head  of kloof, 
S asp ect, 3500 ft., 1952, E s t e r h u y s e n  19906 
(BOL) -— Jo n k e rsh o e k  F o re s t Reserve, 
D w arsb erg , rock  faces, S aspect, 3600 ft., 
1953, R y c r o f t  1467 (NBG) —  Jo n k e rsh o ek , 
k lo o f above second  w a te rfa ll, u n d e r m oist 
o v e rh an g in g  ro ck s in  m oss, 2500— 3000 ft.. 
1967, M a r s h  637 (PRE) —  Jo n k e rsh o ek , 
second  w a te rfa ll, 1959, v a n  d e r  M e r w e  2054 
(PRE)

P a a r l  D iv . :  D rak en ste in , W aaterva l,
D r è g e  (G-DC); S im onsberg , in the k ran tzes 
by the w a te rfa ll, 2000 ft., D r è g e  (K, L, P, 
S, W )  —  D ra k en s te in , on d a m p  ban k s, 3000 
ft., 1939, S t o k o e  (SAM) — D evil’s T oo th , 
Groot D ra k en s te in  Mts., sh a d y  ledge, 3000 ft., 
1943, E s t e r h u y s e n  8692 (BOL) —  D evil’s 
T o o th , c liffs  on S side, 3200 ft., 1954. E s t e r 
h u y s e n  24018 (BOL)

2. Osmitopsis osmitoides (Less.) Bremer, 
comb. nov.

B asionym : B ell id iastrum  osm ito ides  L e s s .; 
L e s s i n g  1832 p. 384. —  Osmites Bellidiastrum  
sensu T h u n b . (non L. 1760 p. 24 =  Relhania  
sp.) ; T h u n b e r g  1800 p. 163; T h u n b e i u ; 1823 
p. 701; D e  C a n d o l l e  1837 p. 291; H a r v e y  
1865 p. 304. —  Osmites lancea  T h u n b . ex 
H a r v ., p ro  syn.; H a r v e y  1865 p. 304.
O r  i g. c o l l . :  T h u n b e r g , “ Cap. b. Spei”
(UPS-THUNB lec to type).

Osmites an th em o id es  DC.; D e  C a n d o l l e  
1837 p. 291. —  O r i g. c o l l . :  B u r c h e i . l 
6965. ab o u t the  w a terfa ll at G arcias Pass, 1814 
(G-DC lecto type, K, P ).

ILLU STR.: Fig. 3 C, p. 18; 4 C, p. 18; 7, 
p. 29.

MAP: 3, p. 21.

NOM ENCLATURAL NO TE

T his species w as f irs t d esc rib ed  by T h u n 
b e r g  (1800 p. 163). H ow ever, T h u n b e r g  did 
not d is tin g u ish  it fro m  L i n n a e u s ’ (1760 p. 24) 
Osmites Bell id iastrum ,  w hich  is a species of 
Relhania,  an d  a d o p te d  L i n n a e u s ’ nam e, 
w h ich  h as been  used  h ith e r to . H ence T h u n - 
b e r g ’s desc rip tio n  of the L innaean  species is 
no pub lica tio n  o f a new  species an d  should  
be c ited  Osmites Bell id iastrum  sensu  T h u n b . 
A ccordingly, the ep ithe t Bellid iastrum  m ust be 
re jected  fo r th is species. L e s s i n g  (1832 p. 384) 
realized the d ifference  betw een  Osmites Bel-
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2 mm C D G

5 m m  E F H I

Fig. 6. 0 .  p inna t i f ida  (C— E, G— I) ssp. p i nna t i f id a  (A, F, M— R) and ssp. angust i fo l ia  (B, 
.1— E ) . —  A. B: Habit. —  C: Part o f  style  o f  d isc-f loret. —  1): S tam ens.  —  E: Disc-f loret.  
—  F: R ay-floret .  —  G: Achene.  —  H: Palea .  —  I: In vo lu cra l  bract. —  J— R: Leaves.  
A, M: E s t e r h u y s e n  20872 (BOL). -— B: R o d i n  3238 (BOL). —  C,  I). N: E s t e r h u y s e n  
13537 (BOL). —  E ,  J, K: E s t e r h u y s e n  9703 (BOL). —  F, H, I: E s t e r h u y s e n  4026 (NBG). 
-  G: W i c h t  427 (BOL). —  L: S t o k o e  Dec. 1939 (SAM). —  O: E s t e r h u y s e n  4026 (BOL).  

—  P: E s t e r h u y s e n  11335 (BOL). —  Q , R: E s t e r h u y s e n  4079 (BOL).
Bot. Notiser,  vol. 125, 1972
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lid iastrum  L. and Osmites Bell idiastrum  sensu  
Thunb. Thus he excluded the former and 
included the latter in the synonym y, when  
describing his Bellidiastrum osmitoides,  the 
epithet of which has to he used for this 
species.

A 15— 60 cm high, b ranched  suffrutex. 
Stems erect o r ascending, som ew hat s tr i
ate, puberulous or glabrous, leafy, g radu 
ally m ore sparsely upw ards, term inally  
bearing a capitulum . Cortex light brow n.

Leaves spreading, herbaceous, glabrous, 
narrow ly  elliptic or oblanceolate, cuneate,
1.5— 8 cm long, 2—-10 mm wide, acute, 
se rrate  ± apically; teeth up to 16, subu
la te-triangular, 0.5— 4 mm long, 0.1— 2 
mm wide, acute— acum inate. U pper leaves 
sm aller w ith few er teeth.

Involucre cam panulate, 0.5— 2 cm wide. 
Involucral b racts 15— 40. 2— 3-seriate,
obovate-oblong, ou ter lanceolate, 3.5— 8 
mm long, 1— 2.5 mm wide, dorsally  p u 
berulous or glabrous, la terally  ±  scarious, 
apically  m inutely and irregu larly  se rru 
late-denticulate and  som etim es purplish , 
obtuse or som ew hat m ucronate— acum i
nate.

Receptacle convex. Paleae glabrous, 
scarious, oblong, 3— 5 nun long, 0.8— 1.5 
mm wide, apically irregularly  serrate, + 
acute— acum inate.

Ray-florets 7— 25, female, fertile, gla
brous. Tube cylindrical— funnel-shaped 
and gradually  widening, 1— 1.3 mm long, 
0.6— 1 m m  wide. L am ina lorate or i  n a r 
rowly elliptic-oblong, 8— 15 mm long,
2.5— 4 mm wide, db indistinctly  6— 10- 
veined, apically m inutely and irregu larly  
3-lobed. Style 1.5— 3 mm long; style-bran- 
cbes 0.4— 0.8 mm long, spreading, obtuse; 
stvlopodium  terete, up to 0.2 mm long.

Disc-florets num erous, >  50, perfect. 
Corolla gradually  widening upw ards, 2.5 
— 3.5 m m  long, 0.7— 1 m m  wide; corolla 
lobes ovate-triangular, 0.3— 0.6 m m  long, 
spreading or revolute. Style 2— 3.2 mm 
long; style-branches 0.5— 0.8 mm long, 
spreading; stvlopodium  terete, up to 0.3 
mm long. Anthers 1.4—-1.8 nun long; a p i
cal appendage ovate, truncate-rounded.
Bot. Notiser, vol. 125, 1972

Achenes obovate— oblong, 1.5— 2.5 nun 
long, 0.5— 1.2 nun wide, flattened or som e
w hat th ree— four-edged; pappus of m any, 
up to 1.2 m m  long, subulate, basally  con
nate scales.

FLO W ERIN G  SPECIM ENS seen from  
Aug.— Jan.

VERNACULAR NAME: “Basterbels-
k ru i e ” (Smi t h  1966 p. 615).

Together with 0 . pinnatifida  this species 
exhibits m ost p rim itive features, e. g. fe r
tile disc- and  ray-florets, in the genus. 
Sm all specim ens of 0 . osmitoides  are 
som etim es determ ined as (). pinnatifida  or 
o ther sm all species of the genus, i. e. 0. 
afra  and  O. nano. It is d istinguished from  
these in the ch arac ter of the pappus and 
the shape and size of the leaves.

DISTRIBUTION. O. osmitoides  has a 
wide d istribu tion  in the sou thern  districts 
and is separated  from  the o ther species of 
the genus. It occurs m ainly in the Lange- 
berg and  O uteniqua Mts.

COLLECTIONS
C a l e d o n  D i v :  Rivier Zonder Einde

Mts., 1940, S t o k o e  8079 (ROE) — Foot of 
Zonder Einde Mts., 1943, S t o k o e  (SAM)

S w e l l e n d a  m 1) i v.: Between Sparr-
bosch and Trado, 2000—3000 ft., E c k l o n  & 
Z e y h e r  (S) — Moist places at the nits, above 
Voormansbosch, Z e y h e r  2935 (G-DC, K, L, 
S, SAM, P. UPS, W) — Swellenda in, at the 
mtn., D r è g e  (G-DC) — In the forest Groot- 
vadersbosch, P a p p e  ( Z e y h e r ?) iZ) — Near 
Swellendam. 1890, BOLUS 8091 (BOL) — Swel- 
lendam Mtn., 1925, B a r n a r d  (SAM) - Tra- 
douw Pass, 1936, S a l t e r  6307 (BM, K) 
Tradouw Pass, 1937, W a l l  ( S) — Tradouw 
Pass, 1938, H a f s t r ö m  & A c o c k  2269 (PRE, 
S) — Summit of Tradouw Pass, 1500 ft., 
1938, W a l l  (S) — Swellendam, 1939, T h o r n s  
(NBG) — Langebergen, near Swellendam, 
1943, S t a f f o r d  (BOL) — Grootvadersbosch, 
1947, W a l g a t e  894 (NBG) — One o’clock 
Mtn., S side, 1000—1600 ft., 1952, W u r t s  386 
(BOL, NBG) — Langeberg, Strawberry Hill, 
1954, S t o k o e  (SAM) — Grootvadersbosch, 
1958, B a r k e r  8817 (NBG) Mts. above 
Swellendam, 2000 ft., 1962, T a y i .o h  4231 
(PRE)

R i v e r s d a l e  Di v. :  Lower part of
Langebergen at Garcias Pass. 1814. B f r c h e l l  
6930 IK) — About the waterfall at Garcias 
Pass, 1814, B u r c h e l l  6965 (G-DC, K, P )  -  
Langebergen, near Riversdale. 2000 ft., 1892,
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M N

Eig. 7. O. osm ito ides. —  A: 
D: Stamens. — E: Palea.

Habit.  —  B: Achene. —  C: P a r t  of  style of disc-floret. 
F:  Disc-floret.  —  G: Invo lucra l  bract .  —  H: Ray-floret.  

I— N: Leaves.
A, K: W a l l  Dec. 1938, su m m it  of T ra d o u w  Pass  (S). —  B— D, H: M a r t in  81 (NBG). 
E — G: C o m p t o n  21708 (NBG). —  I: T a y l o r  3604 (NBG). —  J: Z e y h e r  2935 (SAM). L:
H a f s t r ö m  & A c o c k  2269 (S). —  M: W a l l  Dec. 1938, 

8079 (BOL).
T r a d o u w  P ass  (S). —  N: S t o k o e  

B ot. N otiser, vo l. 125, 1972
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S c h l e c h t e r  1922 (BOL, P, Z) —  Garcias 
Pass, 1200 ft., 1897, G a l p i n  4170 (GRA) — 
Langeberg ,  1908, M u i r  232 (SAM) —  Garcias 
Pass,  2000— 3000 ft., 1926, T h o r n e  (SAM) — 
Garcias Pass,  2000 ft., 1937. W a l l  (LI). S)

M o s s e l  B a y  D i v . :  S slopes of Oute- 
n iqua  Mts., 2500‘ ft., B o l u s  12002 (BOL, BR, 
K, P, SAM)

G e o r g e  D i v . :  On C radock  Berg, n ear  
George, 1814, B u r c h e l l  5935 (K) —  Between 
T o u w  River and  K a y m an s  River, 1814, B u r 
c h e l l  5782 (K) —  In wet places in the 
ravines of the G eorgetown Mtn., 1847, 
A l e x a n d e r  P r i o r  (BM, K) —  Montagu Pass,  
1875— 1880, R e h m a n n  315 (BR, Z) —  M ontagu 
Pass,  1875— 1880, R e h m a n n  339 (Z) —  M on
tagu Pass,  1894, P e n t h e r  1344 (S, W) — 
C radock  Berg, n e a r  George, 300 ft., 1897, 
G a l p i n  4169 (GRA) —  George, 1916, P a t e r 
s o n  1264 (GRA) —  S side of M ontagu Pass, 
above  George, h an g in g  f rom  cliffs,  1928, 
H u t c h i n s o n  1204 (BM, BOL, K, PRE) — 
M ontagu Pass, 1929, M a r l o t h  14080 (PRE) 

M ontagu  Pass , 1000 ft., 1938, C o m p t o n  
7909 (NBG) —  M ontagu Pass,  roadside  on  S 
slopes, 2100 ft., 1938, L a m  & M e e u s e  4659 
(L, W) —  M ontagu Pass,  m acch ia  on steep 
slopes, 3000 ft., 1948, S t o r y  3564 (GRA. PRE) 

Jonk e rsh e rg ,  1500 ft.. 1949, C o m p t o n  
21798 (NBG) — Old M ontagu  Pass,  1949, 
M a r t i n  81 (NBG) —  George Forest ,  1950, 
M a g u i r e  472 (NBG) —  O u ten iq u a  Pass,  S  
side, wet  h an k  at fores t  m arg in ,  2300 ft.,
1960, A c o c k  21322 (PRE) —  M ontagu Pass,
1961, v a n  R r e d a  1113 (K, PRE) —  O uten iqua  
Pass, occasional  in s t re am  hank ,  4000 ft.,
1962, K i l l i c k  3488 (K. PRE) —  Steep N slope 
from top of Outeniqua Pass  to sum m it of 
peak to S of pass, 2626— 4517 ft., 1962, T a y 
l o r  4465 (PRE) —  1 mile b eyond  viewpoint  
on  O u ten iq u a  Pass,  road s id e  hank ,  2500 ft., 
1964, W e l l s  2820 (GRA, K. PRE)

U n i o n d a l e  I ) i v . :  Jo u h e r t in a ,  1941,
E s t e r HUYSEN 7 0 6 8  (BOL, PRE)

K n y s n a  D i v . :  K a ra ta ra  am o n g  rocks, 
1000 ft., 1923, K e e t  1074 (GRA) —  Fo rm o sa ,  
L au terw ate r ,  1940. S t o k o e  (SAM) —  Groot 
River, 1951, T a y i .o r  3604 (BOL, NBG) - 
Gouna  Fores t  Reserve, 1953, T a y l o r  1057 
(NBG) —  Deepwalls  F o re s t  Reserve, wet 
vallev of t r ib u ta rv  to Gouna River, 1963, Bos 
978 (PRE)

H u m a n s d o r p  D i v.: Ratels Bosch,
a long  w a te rco u rse s  Klein  Bosch River, 700 
ft., 1908, F o u r c a d e  373 (BOL, GRA) — 
H a w th o r n  River, in bed  of river, 300 ft., 
1921, K e e t  938 (GRA) —  B laau w k ran tz ,  
1949, C o m p t o n  21708 (BOL, NBG) —  B laa u w 
k ran tz  Fo re s t  Reserve, 1952, M i d d l e m o s t  
1801 (SAM); M i d d l e m o s t  1802 (NBG)

U i t e n h a g e  D i v . :  F oo t  of W in te rh o ek  
Mtn., 1839, K r a u s s  (P)

SINE LOCO: “C. B. S.” , 1847, A l e x a n d e r  
P r i o r  (K) —  “ P ro m .  b. spei” , A u g e  (BM) — 
“Africa A u s tra l is” , M a s s o n  (BM) — “Cap. B. 
Spei” , S p a r r m a n  (S) —  “Cap. b. Spei” , T h u n - 
BERG (SBT-BERG, UPS-THUNB) —  “Rég. au 
Cap. de B. E sp e r .” , 1911, W o o d  3725 (L)

EX HERB.: “Cape of Good H ope” , F o r 
s y t h  (K) —  “C. B. S.” , S c h u l t z  B i p o n t i n u s  

(P)
EX HORT.: Kew 1792 (BM)

3. Osmitopsis afra (L.) Bremer, comb. nov.
B asionym : A ntl iem is  afra  L. (non BURM.  

f. 1 7 6 8  p. 2 7  =  Osmitopsis  dentata  ( T h u n b . )  
B r e m e r ) ;  L i n n a e u s  1 7 5 9  p. 1 2 2 3 .  —  Antliemis  
leucantha  L.; L i n n a e u s  1 7 6 0  p. 2 3 ;  L i n n a e u s  
1 7 6 3  a p. 1 2 6 1 ;  1 7 6 3  b p. 104;  1 7 6 7  p. 5 6 5 ;  
B u r m a n  f. 1 7 6 8  p. 2 7 .  —  Osmites camphorina  
L. 1771 var. (3. leucantha  (L.)  L .;  L i n n a e u s  
17 7 1  p. 4 7 7 ;  M u r r a y  1 7 7 4  p. 6 5 1 ;  C h r i s t m a n n  
& P a n z e r  1 7 7 9  p. 4 0 7 ;  R e i c h a r d  1 7 8 0  p. 8 9 2 ;  
M u r r a y  1 7 8 4  p. 7 8 3 ;  G m e l i n  1 7 9 2  p. 1 2 6 1 ;  
P e r s o o n  1 7 9 7  p. 8 2 4 ;  S a v i g n y  in L a m a r c k  
1 7 9 8  p. 6 4 8 ;  W i l l d e n o w  1 8 0 3  p. 2 2 5 9 ;  R i c h 
t e r  1 8 3 5  p. 8 5 6 .  —  Osmites leucantha  (L.) 
D r u c e ;  D r u c e  1 9 1 4  p. 4 2 2 .  —  O r i g. c o l  1.: 
Herb.  L i n n a e u s  1 0 2 9 :  3  (LINN lectotype).

Osmites h irsuta  L e s s . ;  L e s s i n g  1832 p. 3 8 5 ;  
D e  C a n d o l l e  1837 p. 290; H a r v e y  1865 p. 
304. —  O r i g. c o l l .  n o t  traced ,  des troyed?

ILLUSTR.:  Fig. 3 1), p. 18; 4 1), E, p. 18; 
8, p. 32.

MAP: 5, p. 21.

NOMENCLATURAE NOTE

This  species w as  first described by L i n 
n a e u s  (1759 ]). 1223) as Antliem is afra. The  
fact that  this sh o r t  descrip t ion  represents  
Osmitopsis afra  is verified by a specimen in 
the  L in n aean  h e rb a r iu m  (LINN, specimen 
1029:3), which  bears  the  note “Antli. capen-  
sis afra leu ca n th a ” w ith  lines d raw n  th rough  
the two fo rm er  epithets .  P ro b a b ly  L i n n a e u s  
in tended to n am e the  species eapensis.  but 
changed  the epithe t  to afra. W h en  L i n n a e u s  
(1760 p. 23) described the  species Antliem is  
leucantha,  he p ro b ab ly  again changed  the 
epithet on the spec im en to leucantha.  T h u s  
the L in n aean  species A ntl iem is afra  and .4n- 
th em is  leucantha  b o th  rep re sen t  Osmitopsis  
afra. This in te rp re ta t io n  is also supported  by 
the close sim ila rity  of  the  descriptions.

L ater  L i n n a e u s  (1771 p. 477) reduced his 
Antliem is leucantha  to a varie ty  under  his 
Osmites camphorina .  L e s s i n g  (1832 p. 385) 
did no t  notice  L i n n a e u s ’ desc r ip t ions  of th is  
species,  b u t  d esc r ibed  it as a new  species 
u n d e r  the n am e  Osmites  hirsuta,  which nam e 
has  h i th e r to  been used. D r u c e  (1914 p. 422),

B ot. N o tise r , vol. 125, 1972
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h o w e v e r ,  d i s c o v e r e d  L i n n a e u s ’ Anthemis 
leucantha a n d  m a d e  t h e  c o m b in a t io n  Osmites 
leucantha.

A 10—40 cm high, tomentose or seldom 
glabrous suffrutex. Stems simple or ram i
fying, erect or ascending, somewhat s tr i
ate, densely leafy, gradually more sparse
ly upwards and thus somewhat peduncu- 
loid, terminally bearing a capitulum. Cor
tex light brown.

Lower leaves spreading, mostly reflexed 
at the base and often curved and ascend
ing, herbaceous or somewhat coriaceous, 
± narrowly oblong or sometimes ±  n a r 
rowly obovate and cuneate, 0.5— 2 cm 
long, 1— 5 rnm wide, acute, serrate ±  api- 
cally; teeth 4— 24, subulate-triangular, 
0.3— 1 111111 long, 0.2— 1 mm wide, acute— 
acuminate. Upper leaves different in being 
erecto-patent,  straight, lanceolate or n a r 
rowly oblong, 0.5— 1 cm long, 0.5— 2 mm 
wide, acute, entire or serrate— serrulate- 
denticulate; teeth up to 14, subulate-tr ian
gular, 0.3— 0.5 mm long, 0.2— 0.5 nun 
wide, acute— acuminate.

Involucre widely campanulate, 0.8— 2 
cm wide. Involucral bracts 18— 50, 2— 3- 
seriate, oblong or narrowly elliptic-oblong, 
outer elliptic-lanceolate, 4— 8 mm long, 
1— 3 mm wide, laterally ±  plane and 
scarious, apically minutely and irregularly 
denticulate-serrulate and sometimes p u rp 
lish, acute— acuminate.

Receptacle convex. Paleae glabrous, 
somewhat scarious, oblong, 4— 6 mm long, 
0.7— 2 111111 wide, apically irregularly ser
rate, ±  acuminate, sometimes persistent.

Ray-florets 15— 35, female, fertile or 
sterile, sometimes both conditions in the 
same capitulum, glabrous. Tube cylindri
cal— funnel-shaped and gradually wide
ning, 0.8— 2.2 mm long, 0.6— 1.2 mm wide. 
L am ina lorate or + narrowly elliptic-ob
long, 8— 16 mm long, 2— 4.5 mm wide, 
indistinctly 8— 15-veined, apically + deep
ly 2-lobed. Style 1— 2.8 mm long, simple 
or bifid; style-branches up to 0.6 m m  long, 
coherent or spreading, somewhat acute; 
stylopodium 0 or present, conical, short.

Disc-florets numerous, >  100, perfect.

Corolla gradually widening upwards, 3—4 
mm long, 0.7— 1.5 mm wide; corolla lobes 
ovate-triangular, 0.4— 0.0 mm long, some
what spreading. Style 2.5— 4 m m  long; 
style-branches 0.5— 0.9 mm long, spread
ing; stylopodium terete, short.  Anthers 
1.8— 3 mm long; apical appendage ovate, 
rounded.

Achcnes oblong— obovate, I— 3 mm 
long, 0.5— 1.5 mm wide, somewhat three— 
four-edged; pappus of many, up to 2 mm 
long, subulate, basallv connate scales.

FLOW ERING SPECIMENS seen from 
Nov.— Febr.,  April and July.

VERNACULAR NAMES: “Belskruie,
Vandermerwes— ” ( S m i t h  1966 p. 615).

This species is usually easily recognized. 
However, it may be confused with young 
and sparsely branched or unbranched 
specimens of O. parvifolia. It differs from 
this species by the presence of pappus.

VARIATION. O. afra is normally to
mentose. However, I have seen four devi
ating collections (listed below) of cpiite 
glabrous specimens. Their leaves are 
slightly shorter  anti b roader  and have 
m ore teeth than the medium of normal 
O. afra. These collections are indicated on 
Map 5, p. 21.

Since the material is small and only the 
character  of indum entum  distinct, I have 
avoided establishing a new taxon. Furthe r  
study of more material might very well 
lead to taxonomic recognition of these 
deviating collections.

DISTRIBUTION. This species is rather 
common in m ontane regions in Caledon, 
Stellenbosch and Paarl Divisions. Accord
ing to various collectors O. afra often 
grows in b u rn t  areas.

COLLECTIONS
S t e l l e n b o s c h  D i v.: D rakenste inberg ,  

D r è g e  (G-DC) —  S te l le nb osch ,  at the mtn.,  
2000— 3000 ft., D r è g e  (BM, K. L, P, S, W)  
—  S te l le nb o sch ,  nits , at  Grietjesgat, betw een  
L o w r y s p a s  an d  P a lm ietr iv ier ,  2000— 4000 ft., 
E c k l o n  & Z e y h e r  (S, SAM) —  Sw artbos-  
k loof ,  v a n  DER Me r w e  770 (K) —  Helder-  
berg, 1923, S t okoe  (BOL) —  Jon k ersh oek ,

B ot. N o tise r, vol. 125. 1072



32 KÀRE BREM ER

A

B

K L M N H
Fig. 8. 0 .  afra.  —  A: Habit .  —  B: Achene. —  C: F a r t  of style of d isc-floret.  —  I): Stamens. 
—  E: Invo lucra l  b ract .  —  F: Disc-floret.  —  G: Palea .  —  H: R ay-flore t.  —  I— K: Leaves. 

—  L, M: U pper  leaves. —  N: Leaf,  dev ia t ing  collection (see text).

A: B a r k e r  7163 (NBG). —  B— H: S t o k o e , Rooi E ls  River (SAM). —  1: E s t e r h u y s e n  
22313 (BOL). —  J, L, M: C o m p t o n  15302 (NBG). —  K: P i l l a n s  6739 (BOL). —  N: S t o k o e  
Dec. 1947, n e a r  Elgin, be tw een  G rab o u w  an d  the  P a a rd e b e rg  (BOL), dev ia t ing  collect ion

(see text).

1943, C o m p t o n  15302 (NBG) —  G uard ian  
Peak. SW  side, slopes, 3000— 4000 ft., 1955, 
E s t e r h u y s e n  24109 a (BOL) —  Jo n k e rsh o e k  
belt  13 E, the  E segm ent of the  large cut-off  
belt 13 at Jakkalsv le i ,  b u rn t  4-yearlv,  N side 
of vallev, witli s teepisb  SW  slope, 1300— 2300 
ft., 1962, T a y l o r  4514 (PRE) —  Assegaai- 
bosch, 2500 ft., 1963, v a n  d e r  M e r w e  1628 
(PRE)

P a a r 1 D i v.: Dutoitsk loof,  3000—4000 ft., 
D r è g e  (BM, G-DC, K, L, P, S, W) —  Slopes 
above Dutoitskloof,  2500— 3000 ft., 1882, 
T y s o n  949 (BM, SAM, Z) —  D uto itsk loof  Mts.,
Bot. Notiser, vol . 125, 1972

2200 ft.. B o l u s  (SAM) —  F re n c h  Hoek, 2600 
ft., 1895, B o l u s  (LI), NBG) —  Mts. N of 
F re n c h  Hoek Pass, 1933, P i l l a n s  6739 (BOL, 
K) —  F re n c h  Hoek Mts., 1934, H a f s t r ö m  (S)
—  Foot of F re n c h  H oek  Pass,  1935, C o m p t o n  
6006 (NBG) —  F re n c h  Hoek Pass, W  side, 
2500 ft., C o m p t o n  8169 (NBG) —  H ead  of 
Duto itsk loof ,  1937, P i l l a n s  8412 (BOL, K)
—  Groot D rak en s te in  Mts., Duivelskloof,  1500 
ft., 1943, W a s s e r f a l l  453 (NBG) —  Haal-  
sneeuw kop ,  1944, S t o k o e  (SAM) —  D u to i ts 
kloof, 1950, B a r k e r  7163 (NBG)

W  o r c e s t e r I) i v.: Louw shoek  Mtn.,
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1946, S t o k o e  (SAM) —  Duto itsk loof ,  195E 
S t o k o e  (SAM) —  Dutoitsk loof,  slopes below 
W it tebe rg ,  1953, E s t e r h u y s e n  22313 (BOL. 
PRE)

C a 1 e d  o n I) i v.: Mtn. of B av iaans  Kloof, 
n e a r  G enadenda l ,  1815, B u r c h e l l  7881 (G- 
I)C, K) —  Nieuw Kloof, H ouw  Hoek  Mtn., 
1815, B u r c h e l l  8044 (G-I)C, K) —  Moist, 
shady  places on Rivier Zonder  E inde Mts., 
not fa r  f ro m  A ppelskraa l ,  Z e y h e r  2936 (SAM, 
W )  —  B aviaansberg ,  G enadendal,  P a p p e  
(SAM) —  H o t ten to ts  H o l land  Mts. n e a r  Pal- 
n iie t River, 1500 ft., 1877, B o l u s  4157 (BOL, 
K) —  Slopes of Z w artb e rg  n e a r  Caledon, 1200 
ft., 1899, B o l u s  (BOL) —  H otten to ts  Holland, 
Rooi Els a rea ,  1932, S t o k o e  6631 (GRA) -  
Vil joen’s Pass ,  1933, S a l t e r  4026 (BM, K) -  
L ow er p a r t  of Buffels  Kloof, n e a r  Rooi Els, 
1936, P i i .l a n s  8290 (BOL) —  Nieuwberg ,  1936, 
C o m p t o n  6746 (NBG) —  H o t ten to ts  H olland  
Mts., in rav ine  SE of Som erse t  Sneeuwkop,  
1939, E s t e r h u y s e n  3535 (BOL) —  Somerset 
Sneeuw kop ,  1939, S t o k o e  (SAM) —  Rooi Els 
River, S t o k o e  (SAM) —  H e rm an u s ,  1942, 
C o m p t o n  14235 (NBG) —  H e rm a n u s  Mtn., 
1943, L e i g h t o n  347 (BOL) —  Aries Kraal,  
r iver  cliffs,  1944. C o m p t o n  16826 (NBG) — 
H o t ten to ts  H ol land  Mts., “B o u n d a ry  Kloof” , 
1948, S t o k o e  (SAM) —  Pa lm ie t  River Mts., 
O udebosch ,  1952, S t o k o e  (SAM) —  Nuberg, 
n e a r  top  of V il joen’s Pass,  1954, S t o k o e  
(SAM) —  L ebanon ,  Grabouw, 2400 ft., 1966, 
K r u g e r  222 (PRE)

SINE LOCO: “P ro m o n t .  b. S p e i ” , M a s s o n  
(BM)

EX HERB.: L i n n a e u s , 1029:3 (LINN)
D u b i o u s  l o c a l i t y :  P en in su la ,  “ In

su m m o  m ont,  tab u l .” , 2500— 3500 ft., M u n d t  
! (K) (w rong  label?)

DEVIATING COLLECTIONS (CF. TEXT)

C a l e d o n  I) i v.: H on ingkl ip ,  Bot River, 
T a y l o r  5121 (NBG) —  Near  E lgin,  be tw een 
G rab o u w  a n d  the P a a rd eb e rg ,  1947, S t o k o e  
(SAM) —  P a lm ie t  River Mts., 1948, S t o k o e  
(SAM) - - P a lm ie t  River Mts., Oudebosch, 
1952, S t o k o e  (SAM)

4. O.smitopsis dentata (Tiiunb.) Bremer, 
comb. nov.

B a s i o n y m :  Osmites dentata  T h u n b .; T h u n - 
b e r g  1800 p. 163; W i l l d e n o w  1803 p. 2 259;  
D i e t r i c h  1806  p. 564 ;  S m i t h  in  R e e s  1813;  
T h u n b e r g  1823 p. 701; L e s s i n g  1832 p. 385;  
D e  C a n d o l l e  1837 p. 291; H a r v e y  1865 p. 
304; L e v y n s  1929 p. 260; 1950  p. 798. -  
O r i g. c o l l . :  T h u n b e r g , s u m m i t  o f  T a b le  
M tn. ( U P S - T H U N B  l e c t o t y p e ) .

O smites  cam phorina  L. 1771 (exc l .  var. ß. 
leucantha  (L.) L. 1771 p. 477 =  Osmitopsis  
a fra  (L.) B r e m e r ) ,  nom. i l leg .  (non L. 1767 
3

p. 571 =  Osmitopsis  asteriscoides  ( B e r g .) 
L e s s . ) ;  L i n n a e u s  1771 p. 477 (“c am phor .”); 
M u r r a y  1774 p. 651; C h r i s t m a n n  & P a n z e r  
1779 p. 407; R e i c HARD 1780 p. 892; MURRAY 
1784 p. 783; G a e r t n e r  1791 p. 442; G m e l i n  
1792 p. 1261 (“ca m p h o ra ta ”, sphalm.) ; P e r - 
s o o n  1797 p. 824; S a v i g n y  in L a m a r c k  1798 
p. 648; W i l l d e n o w  1803 p. 2259; D i e t r i c h  
1806 ]). 564; S m i t h  in R e e s  1813; C a s s i n i  
1825 p. 4; R i c h t e r  1835 p. 855. —  O r i g. 
c o l l . :  Herb .  L i n n a e u s  1029:2 (LINN lecto- 
type).

An th em is  afra  B u r m . f., nom. illeg. (non 
L. 1759 p. 1223 =  Osmitopsis afra  (L.) B r e 
m e r ) ; B u r m  a n  f. 1768 p. 27. —  O r i g. c o l l .  
not  traced, enquir ies  m ade  to G. L.

ILLUSTR.:  Fig. 3 E, F, p. 18; 4 F, p. 18: 
9, p. 35; G a e r t n e r  1791 Plate  174 Fig. 3; 
L a m a r c k  1823 P la te  704 Fig. 1.

MAP: 2, p. 21.

NOM ENGLATURAL NO TE

This  species w as f irs t  described  by  B u r 
m a n  f. (1768 p. 27) as A n th em is  afra. This 
n a m e  is a later  h o m o n y m  to L i n n a e u s ’ (1759 
p. 1223) A n th em is  afra  and  the epithet afra  
m u s t  be re jec ted  for this species.

T h en  the species was ag a in  described  by 
L i n n a e u s  (1771 p. 477) in the  “Mantissa 
p l a n t a r u m ”, w h e re  it a p p e a r s  u n d e r  the  a b 
b rev ia ted  n a m e  Osmites camphor.  In the same 
w ork  L i n n a e u s  (1771 p. 474) reduced  an o th e r  
of his ow n species, A nthem is  leucantha,  
which, however,  represen ts  Osmitopsis afra, 
to a varie ty  un d e r  the species discussed here 
with  the words ,  “A n th em is  leucanth.  Osmites  
cam phora tae  var ie tas  est .”. I consider  the 
spelling cam phorata  a mis take,  replacing the  
correc t  spelling camphorina ,  w h ich  L i n n a e u s  
used earlier.  T h u s  the  abbrev iated  epithet 
cam phor,  shou ld  s tand  for camphorina.  If  
L i n n a e u s  real ly  m ean t  to change the epithet,  
he p ro b ab ly  would not  have abbrev iated  it 
u n d e r  Osmites  a n d  merely m entioned it spelt 
out  in full u n d e r  A nthemis.  Moreover, L i n 
n a e u s  n a m e d  a specim en (LINN, specimen 
1029: 2) of Osmitopsis  dentata “Osmites  
c a m p h o r in a ”. T h u s  the epithet of this  species 
in the “ M antissa  p l a n t a ru m ” ( L i n n a e u s  1771 
p. 477) shou ld  be in te rp re ted  as camphorina.  
However, f ro m  the descrip t ions it is clear 
th a t  Osmites cam phorina  L. 1771 is different 
f rom  Osmites cam phorina  L. 1767, which  r e 
presents O smitopsis  asteriscoides.  Since the 
epithet c am phorina  f irst  was connected with 
Osmitopsis  asteriscoides,  it c an n o t  be used 
fo r  Osmitopsis  dentata.

Unlike n u m ero u s  o ther  post-L innaean  
a u thors ,  G m e l i n  (1792 p. 1261) used the ep i 
thet  c am phora ta  instead  of cam phorina  in 
his edition of the “System a vegetabil ium ” .

Bot. Notiser, vol. 125, 1972
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This is merely a repetition of the wrong spell
ing in tlie “Mantissa plantarum” ( L i n n a e u s  
1771 p. 474) and cam phorata  can only be 
treated as a mis-spelling of the epithet 
cam phorina.

T h u n b er g  (1800 p. 163. 1823 p. 701) d e
scribed  h is O sm ites dentatci as a new  species, 
the ep ith e t o f w h ich  is used  for  the sp ec ies  
h ere d iscu ssed .

A 15— 50 cm  h ig h  su ffru tex . S tem s  
sim p le  or  at the base ra m ify in g , a scen d in g —  
erect, str iate, p u b eru lo u s, d en se ly  lea fy  —  
a lm o st ro su la te  at the base, g ra d u a lly  
m ore sp a rse ly  le a fy  u p w a rd s an d  thus  
so m ew h a t p ed u n cu lo id , term in a lly  b earin g  
a ca p itu lu m . C ortex  ligh t b ro w n .

L o w er  lea v es sp rea d in g , h erb a ceo u s or 
so m ew h a t co r ia ceo u s, g la b ro u s or p u b eru 
lo u s, o b o v a te  an d  cu n ea te  or sp atu la te ,
1.5— 4.5 cm  long , 5— 15 m m  w id e , ob tu se  
— rou n d ed , serrate , at the base  ±  d entate;  
teeth  14— 34, su b u la te— trian gu lar, 1— 4 
m m  long , 0 .5 — 3 m m  w id e , acu te . U pper  
lea v es d ifferen t in  b e in g  erecto -p a ten t, 
e llip tic , 0 .5— 2.5 cm  lon g , 1— 5 m m  w ide, 
en tire  (the u p p erm ost) or  serra te-d en ta te , 
o ften  o n ly  tow a rd s the base; teeth  up to 
20, su b u la te— tr ia n g u la r, 0 .5— 3 m m  long, 
0 .5— 1.5 m m  w id e , acute .

In v o lu cre  w id e ly  c a m p a n u la te , 1— 2 cm  
w ide. In vo lu cra l bracts 3 0 — 50, 3 — 4-seri- 
ate, ±  n a rro w ly  e llip tic -o b lo n g , 6— 10 m m  
lon g , 2— 4 m m  w ide, d o rsa lly  p u b eru lo u s, 
la tera lly  p lan e  an d  sca r io u s an d  so m e 
tim es p u rp lish , a p ic a lly  irreg u la r ly  serru 
late, a cu te— a cu m in a te ; o u ter  bracts d if 
feren t in be ing  lax , la n ceo la te  and  sm aller .

R ecep ta c le  fla t or  co n v ex . P a lea e  g la 
brous, firm  but la ter a lly  sca r io u s, ob lon g , 
4— 7 m m  long , 1—-2 m m  w ide , a p ica lly  
irreg u la r ly  f im b ria te -serru la te , a cu m in ate .

R a y -flo re ts  15— 30, fem a le , sterile , g la 
brous. T ub e so m ew h a t tr iq u etrou s, g ra d u 
a lly  w id en in g , 1— 3 m m  lon g , 0 .5 — 1 m m  
w ide. L am in a  lorate , 15— 22 m m  long, 
3— 5 m m  w ide, 6— 10-vein ed , a p ica lly  
m in u te ly  and  ±  irreg u la r ly  3 -lo b ed . S ty le
1.5— 3 m m  long , s im p le  or b ifid ; sty le- 
b ra n ch es  up to 0.7 m m  long , erect, so m e 
w h a t acute , w ith  in d is tin ct stig m a tic  areas; 
sty lo p o d iu m  sh ort. O variu m  n ea r ly  square, 
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1— 1.5 m m  long, so m e w h a t  three-edged;  
p a p p u s  0 or present ,  o f  few ,  up to 1 111111 

long, su bu la te - tr iangu lar ,  ±  c o n n a te  scales.
D isc -f lo re ts  >  200, p erfect. C orolla  very  

g r a d u a lly  w id e n in g  u p w ard s, 4 — 6 111111 

long , 0 .5 —-1.5 m m  w id e; c o ro lla  lobes  
ov a te -tr ia n g u la r , 0 .5— 1 nun lo n g , so m e 
w h at sp rea d in g . S ty le  3 .5 — 5.5 m m  long; 
sty le -b r a n c h e s  0 .8 — 1.3 m m  lon g , sp rea d 
ing or  rev o lu te ; s ty lo p o d iu m  o b co n ica l or  
terete, up to 0.4 m m  long , d ec id u o u s.  
A n thers 2— 2.5 m m  lon g; ap ica l ap p en d a g e  
ova te , round ed .

A ch en es o b lo n g -o b o v a te , 2— 4 m m  long , 
0.7— 1 m m  w id e , s lig h tly  cu rved , so m e 
w h at fou r-ed g ed ; p a p p u s o f m an y , up to 
1 m m  lo n g , tr ia n g u la r-su b u la te , b a sa lly  
co n n a te  sca les.

F L O W E R IN G  SP E C IM E N S seen  from  
O ct.— F eb r. an d  Ju ly .

V E R N A C U L A R  NA M E: “B a sterb els-
k r u ie ” (S m ith  1960 p. 615) .

T h is  ea s ily  reco g n ized  sp ec ies  has b ig  
f lo w e rh ea d s  and  ch a ra cter istic  ob o v a te  
lea v es. A lth o u g h  ea s ily  d istin g u ish ed  from  
0 .  a f r a  in  the lea v es, it is p rob ab ly  a llied  
to th is  sp ec ies . T h ey  are s im ila r  in habit 
and  m o st f lo r a l ch a ra cters .

D IS T R IB U T IO N . O. d e n t a t a  g ro w s  
a m o n g  rocks in d a m p  p la ces  o n  the m o u n 
tains ( L e v y n s  1950 p. 798) and is c o m m o n  
on  the P en in su la ,  w h er e  it is endem ic .

C O L L E C T IO N S

P e n i n s u 1 a: Summit of Table Mtn.,
T h u n b e r g  (UPS-THUNB) —  On Table Mtn., 
1811, B u r c h e l l  646 |K) —  Devil’s Mtn., 
1815, B u r c h e l l  8461 (K) —  Devil’s Peak, 
E c k l o n  (S) —  Among shrubs near the sum 
mit of Devil’s Peak, “Blockhaus”, E c k l o n  
(W) —  Shady, grassy places at the water
fall. Z e y h e r  (SAM) —  In large ditch towards  
the top of Table Mtn., E c k l o n  & Z e y h e r  
(GRA) —  Table Mtn., in the krantzes, 2000—  
3000 ft., D r è g e  (P) —  Upper slopes of Devil’s 
Peak, P a p p e  (GRA, Z) —  Table Mtn., P a p p e  
(K) — Summit of Table Mtn., P a p p e  (SAM) —  
On the mtn. above S im on’s Bay, 1846, A l e x 
a n d e r  P r i o r  (K) —  Table Mtn., H a r v e y  
(BOL) —  Sim on’s Bay, 1865, YVr i g h t  (K)
— Table Mtn., 1875— 1880, R e h m a n n  737 (Z)
—  Devil’s Peak, 1875— 1880, R e h m a n n  1027
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5 m m  E F G M

Fig. 9. O. dentata.  —  A: Habit .  —  B: S tamens.  —  C: P a r t  of style of disc-floret.  —  D: 
Achene. —  E: Invo lucra l  bract .  — F: Disc-floret.  —  G: Pa lea .  —  H— J: Leaves. —  K, L :

U pper  leaves. —  M: Ray-floret.

A : W a l l  N o v . 1938 ( S ) .  —  B . E ,  G, M: E c k i .o n , Devil’s P e a k  ( S ) .  —  C, F :  L i n l e y  Dec. 
1961 (NBG). —  1): Z e y h e r , shady ,  g rassy  p laces at the w a te r fa l l  (SAM). —  H: B o l u s  

3377 (BOL). —  I: C o m p t o n  12005 (NBG). —  J — L: E s t e r h u y s e n  22401 (BOL).
Bot. Notiser, vol. 125, 19721
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(BM, Z) — Slopes of Muizenberg Mtn., 1000 
ft., 1X70, B o l u s  3377 (BOL, PRE) — Slopes 
of Table Mtn., 2800 ft., 1877, B o l u s  (BOL)
— Stony and grassy slopes at the side of 
Table Mtn., tow ards E, K lassenbosch, 500 ft., 
1884, Herb. Norm. Austr. Afr. 136 leg. Mac- 
O w a n  & B o l u s  (BM, BOL, K, P, SAM, UPS, 
W) — W aai Yley, 1896, B o l u s  2240 (BM, 
BOL) — Mts. near N oordhoek, 1902, S i c h e l  
(BOL) — Disa Gorge, Table Mtn., NW Cape 
Town, 1500 ft., 1923, Moss 7241 (BM) — 
Table Mtn., top of Kasteels Poort, 650 m, 
1924, M a r l o t h  11986 (PRE) — Klaver V al
iev, 1927, S a l t e r  281/15 (BM, K) — N oord
hoek, 1600 ft., 1929, G o d m a n  802 (BM) - 
Charing, N of W indow Stream, Kirsten- 
bosch, 500 ft., 1935, E s t e r h u y s e n  420 (NBG)
— Slopes S of Trolley Track, K irstenboscb, 
1935. E s t e r h u y s e n  571 (NBG) — Skoorsten 
Kop, C onstantia Mts., 1200 ft., 1938, W al l  
(S) — Mts. above M uizenberg, 1500 ft., 1938, 
W al l  (LD) — K irstenboscb, top of Trolley 
Track, 2000 ft., 1939, Co m p t o n  7655 (NBG)
— Contour Path , K irstenboscb, 1941, Co m p 
t o n  12005 (NBG) — Table Mtn., steep S 
slopes above Skeleton Gorge, 2000—2500 ft., 
1944, E s t e r h u y s e n  11225 (BOL) — K irsten
boscb, betw een N ursery and Skeleton Gorges, 
2500 ft., 1944, H e n d e r s o n  2181 (NBG) — 
Table Mtn., E slopes above Kirstenbosch, 
ledges and steep rocky slopes, 1500 ft., 1953, 
E s t e r h u y s e n  22401 (BOL, LI), PRE) — 
Orange Kloof, 1955, S a l t e r  9708 (BM) -—- 
Glovelly, mtn. slopes, 1961, L i n l e y  (NBG)

C a p e  D i v.: Sandy plains, Cape Flats, 
100 ft.. 1888, T y s o n  29(50 (SAM)

SINE LOCO: “C a p . ” , E c k l o n  (G-DC)
“G. R. S.”, E c k l o n  (UPS) — “e C. b. Sp.”, 
G r u b b  (SBT-BERG) — “Prom ont. b. Spei”, 
M a s s o n  (BM) — 1880, R o g e r s  (K) — “Cap.”, 
S c h o l l  (W ) — “Cap. b. Spei”, 1773,  T h u n - 
BERG (S) — “C. B. S.”, VlLLETTE (K)

EX HERB.: “ex Capité B. S.”, J aQUIN f il. 
(W) — L i n n a e u s , 1029:2 (LINN) — “ad Cap. 
b. sp.”, P o r t e  n s c  h l  äg (W) — v a n  R o y e n  (L)

5. O sm itopsis nana Sehltr

S c h l e c h t e r  1900 p. 206. — O r i g. c o l l . :  
S c h l e c h t e r  9854, am ong rocks, mts. near 
Genadendal, 3000 ft., 1896 (Z lectotype, BM, 
BOL, BR, K, L, P, S , W).

ILLUSTR.: Fig. 3 G. p. 18; 4 G, 11. p. 18; 
10. p. 37.

MAP: 6, p. 21.

A 3— 15 cm  h igh , g lab ro u s  su ffru tex . 
S tem s sim ple  o r ram ify in g , a scen d in g — 
erect, so m ew h a t s tr ia te , densely  leafy , g ra 
d u a lly  m ore sp a rse ly  u p w ard s , f in a lly  
nude an d  m ark ed  w ith  leaf-scars, te rm i- 
Bot. N otiser, vol. 125, 1972

nally bearing a capitulum . Cortex light 
brown.

Leaves spreading or reflexed, herbace
ous, ±  narrow ly oblong or obovate-ob- 
long, 0.5— 2.5 cm long, 1— 4.5 m m  wide, 
acute, entire or serrate apically; teeth up 
to 8, ±  triangular, 0.2— 1.2 m m  long, 0.1
—  1 mm w ide, acute. Upper leaves sm aller  
with few er teeth.

Involucre cam panulate, 0.5— 1.5 cm  
wide. Involucral bracts 15— 25, 2— 3-seri- 
ate, oblong or obovate-oblong, outer 
lanceolate, 3 .5— 6.5 m m  long, 1— 2.5 mm  
wide, laterally +  scarious and som etim es 
purplish, ap ically  irregularly serrate— den
ticulate-serrulate, obtuse or acute— acum i
nate.

R eceptacle con vex— conical. P aleae g la 
brous, scarious, oblong, 3— 5 mm long, 
0.8— 1.5 mm w ide, ap ically  irregularly 
serrate, d: acum inate.

R ay-florets 10— 20, fem ale, fertile or 
sterile, som etim es both conditions in the 
sam e capitulum , glabrous. Tube cy lin dri
ca l— funnel-shaped, 1— 2.5 m m  long, 0.5
—  1 mm w ide. Lam ina lorate or ±  nar
row ly e” \  “ c-oblong, 8— 14 mm long, 3—  
4 mm w ide, ±  d istinctly  6— 9-veined, ap i
cally ±  deeply  2— 3-lobed. Style 1— 3 mm 
long, sim ple or bifid; style-branehes up to 
0.7 mm long, spreading, som ew hat acute; 
stylopodium  terete, up to 0.5 nun long.

D isc-florets num erous, >  80, perfect. 
Corolla tubular, sw ollen  at style base, 
gradually w idening upw ards, 3— 4.2 nun 
long, 0.7— 1 mm w ide; corolla  lobes ovate- 
triangular, 0.5— 1 mm long, spreading or 
reflexed. Style 2.5— 4 mm long; style- 
branches 0.4— 0.6 mm long, spreading; 
stylopodium  terete, 0.4— 0.5 mm long. 
Anthers 1.6— 2.5 m m  long; apical appen
dage ovate, rounded.

Achenes obovate— oblong, 1— 2 mm  
long, 0.5— 1 m m  w ide, som ew hat three—  
four-edged; sty lopodium  yellow -w hite; 
pappus 0.

FLOW ERING SPECIM ENS seen from  
Oct. and D ec.— Febr.

0 .  nana is som etim es confused  with (). 
pinnat i f ida  and sm all specim ens of O.

21
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5 c m A B 

2 mm C D E 

5 mm F J K L

1 c m G H I

c

H I J K L
Fig .  10. O. nano. —  A, B: H a b i t .  —  C: P a r t  o f  s ty le  o f  d i s c - f lo re t .  —  D: A c h e n e .  —  E: 
S t a m e n s .  —  F :  D isc - f lo re t .  —  G— I: L e a v e s .  —  J :  I n v o l u c r a l  b r a c t .  —  K: P a l e a .  —  L:

R a y - f lo re t .
A: S t o k o e  17576 (BOL). —  B, G— I: S t o k o e  J a n .  1946 (SAM). —  G— F, J — L : S c h l e c h 

t e r  9854  (S ).

osm ito ides,  but it is easily  recognized on 
its achenes, w hich lack pappus, hut have 
a w ell developed stylopodium .

D ISTRIBUTION. The distribution is 
som ew hat discontinuous. Most collections 
are from  tlie Helderberg and H ottentots 
H olland Mts., hut there are outliers at 
W interhoek Mtn. in Tulbagh D ivision  and  
Genadendal in Caledon D ivision. A ccord
ing to S c h l e c h t e r  (1900 p. 207) and va
rious collectors the species grow s in rock 
crevices.

COLLECTIONS

T u l b a g h  D i v.: W i n t e r h o e k  M tn . ,  n e a r  
T u lb a g h ,  1896, B o l u s  6379 (BOL)

S t e l l e n b o s c h  I) i v.: H e ld e r b e r g ,  1923, 
S t o k o e  (BOL) —  H e ld e r b e r g ,  u p p e r  S s lopes ,

on  c l i f fs ,  1941. E s t e r h u y s e n  7661 (BOL) —  
H o t t e n t o t s  H o l l a n d ,  S E  s ide  o f  G u a r d i a n  
P e a k ,  c l i f f s  a n d  ro c k  c re v ic e s ,  3000 ft ., 1944, 
E s t e r h u y s e n  9811 (BOL) —  G u a r d i a n  P e a k ,  
S W  s ide ,  c r e v ic e s  in c l i f f  l a c e s .  3000— 4000 
f t . ,  1955, E s t e r h u y s e n  24109 (BOL) —  
S w a r tb o s k lo o f ,  1600 ft., 1961, v a n  d e r  M e r w e  
826 (K. PRE1

C a l e d o n  D i v.: A m o n g  r o c k s ,  m ts .  n e a r  
G e n a d e n d a l .  3000 It.. 1896. S c h l e c h t e r  9854 
(BM, B O L , BR, K, L, P, S, W ,  Z) —  S o m e r s e t  
S n e e u w k o p ,  1946, S t o k o e  (SAM)

(i. Osmitopsis tenuis Bremer, sp. nov.
O r  i g. c o l l . :  E s t e r h u y s e n  17793, S lan g -  

h o e k  N eed le ,  f o o t  o f  c l i f f s  o n  S s lo p e s ,  4500 
ft.. 1950 (B O L  h o l o t y p e ,  K, LI) , NBG, P R E ,  
U PS).

IL L U S T R .:  Fig. 3 H, I, p. 18; 11 p. 39.
M A P: 7, p. 21.
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Suffrutex tenuis, procumbens vel erectus, 
villosus—lanatus. Caulis ramifer, 10—50 cm, 
in terdum  usque ad 1 m longus, dense folia
tus. Ramuli subcorymbosi, praesertim apicem 
versus sparse foliati, omnes capitulo termi
nali instructi.

Folia alterna vel raro opposita, erecto- 
paten t ia—patentia, vetustiora reflexa, ellip- 
tica vel subcuneata, usque 1.5 cm longa, 8 
m m  lata, integra vel 2—5-lobata; lobis folio
rum dentibus similibus, ovatis vel triangula- 
tis, ad 3 111111 longis. Apices lobique foliorum 
atro-mucronati.  Folia apices ram ulorum ver
sus anguste elliptica vel sublanceolata, m i
nora, plerumque integra.

Involucrum campanulatum, 0.5—-1.5 cm 
diametro. Bracteae involucri 10—25, 2—3- 
seriatae, anguste elliptico-oblongae vel sub- 
obovato-oblongae, exteriores anguste elliptico- 
lanceolatae, usque ad 6 mm longae, apice 
irregulariter denticulatae, purpureae, acutae 
-—acuminatae.

Receptaculum convexum, paleaceum. P a 
leae anguste elliptico-oblongae vel subobo- 
vato-oblongae, ad 5 mm longae, apice dor- 
soque villosae pilis albis, erectis, apice ir
regulariter fimbriato-denticulatae, ± a c u m i
natae.

Flores radii 6—20, neutri.  Tubus cylind- 
ricus. Lamina elliptico-oblonga, 5—8 mm 
longa, alba, apice integra vel ±  minute 3- 
lobata.

Flores disci c. 30— 100, perfecti. Corolla 
g radatim  sursum ampliata, 3—4.2 mm longa; 
lobi corollae ovato-triangulares, revoluti. 
Stylus corolla paulo brevior; rami styli p a 
tentes— revoluti; stylopodium teres, ad 0.4 
mm longum. Antberae corolla duplo brevio
res, appendice apicali ovato-oblonga, rotundo- 
truncata.

Achaenia ± anguste elliptico-oblonga, 2—
3.5 m m  longa, 0.5— 1 mm lata, paulo curvata, 
subtetragona, apice annular iform ia albofla- 
vida, stylopodio persistenti, alboflavido, an- 
nulo circumcincto; pappus nullus.

A slender,  p ro c u m b e n t  o r  som etim es 
erect ,  villose— lan a te  su f f ru tex .  Main stem 
c o n t in u in g  vegeta tive g row th ,  em itt ing  
b r a n c h e s  in a ±  d is t inc t  c lus te r  n e a r  the  
apex , 10— 50 cm, som etim es  up  to 1 m  
long, densely  leafy, f in a l ly  c lo thed  w ith  
d ry  leaves an d  leaf-bases. B ranch es  sim ple  
o r  som etim es  ram ify in g ,  ascending, ex 
tend ing  well p as t  the  apex  of the m ain  
stem, sparse ly  leafy especia lly  in the  u p p e r  
p a r t s ;  b ra n c h e s  a n d  b ra n c h le ts  w ith  te r 
m ina l  cap itu la .  Cortex light b ro w n .

L eaves except on  the  u p p e r  p a r t s  of the
B o t. N o t ise r , v o l .  125, 1972

b ra n c h e s  a l te rna te ,  sp read ing ,  fina lly  r e 
flexed, herbaceo us ,  ell iptic o r  som ew hat 
cuneate ,  0.6— 1.5 cm  long, 3— 8 m m  wide, 
en tire  o r  m ostly  2— 5-lobed; leaf-lobes 
too th like , ovate  o r  t r ia n g u la r ,  erecto-pa- 
tent, 1— 3 m m  long, 0.5— 2 111111 w ide; leaf- 
lobes an d  leaf-t ips m u c ro n a te  w ith  a black 
point . Leaves on  the  u p p e r  p a r t s  o f the  
b ra n c h e s  d if fe ren t  in being  a lte rn a te  o r  
se ldom  opposite ,  e rec to -p a ten t  an d  sp re a d 
ing, n a r ro w ly  ell iptic o r  so m e w h a t  lanceo
late, 0.4— 0.8 cm  long, 1— 3 nun wide, 
m os t ly  en t i re  o r  se ldom  2— 3-lobed; leaf- 
lobes a n d  leaf-t ips  as descr ibed  above  but 
c. 0.5 111111 s h o r te r  an d  n a r ro w e r .

In vo lu c re  c a m p a n u la te ,  0.5— 1.5 cm 
wide. In v o lu c ra l  b ra c ts  10— 25, 2— 3-seri- 
ate, n a r ro w ly  ell ip t ic -ob long  o r  som ew hat  
obovate-ob long , o u te r  n a r r o w ly  elliptic- 
lanceolate ,  3.5— 6 m m  long, 1— 2 m m  
wide, la tera l ly  p lane  an d  scar ious,  api- 
callv  i r reg u la r ly  den t icu la te  a n d  p urp l ish ,  
a cu te— acu m in a te .

Receptacle convex. Pa leae  scarious, n a r 
row ly ell ip t ic-ob long  o r  so m e w h a t  obovate  
-oblong, 3— 5 m m  long, I — 1.5 m m  wide, 
ap ica lly  an d  d o rsa l ly  vil lose w ith  white, 
erect ha irs ,  i r reg u la r ly  f im bria te-den ti-  
cula te  at the  apex, +  acu m in a te .

Rav-flo re ts  6— 20, neu te r ,  g labrous. 
T u b e  cy lindrica l ,  1.2— 2 m m  long, 0.3—  
0.6 m m  wide. L a m in a  e ll iptic-oblong, 5— 
8 m m  long, 2.5— 4 m m  wide, ±  d is tinctly  
4— 6-veined, ap ica lly  en t i re  o r  +  m inu te ly  
3-lobed. O v a r iu m  rec tan g u la r ,  1 — 1.8 m m  
long, som ew h a t  th ree-edged; p a p p u s  0.

Disc-florets c. 30— 100, perfect.  Corolla 
g rad u a l ly  w iden ing  u p w ard s ,  3— 4.2 mm 
long, 0.5— 1 n u n  w ide; co ro l la  lobes n a r 
rowly o v a te - tr ian gu la r ,  0.7— 1.2 m m  long, 
revolute .  Style 2.8— 4 m m  long; style- 
b ran c h es  0.5— 0.8 nu n  long, sp read in g  or 
revo lu te ;  s ty lop od ium  terete, up  to 0.4 
m m  long. A n th e rs  1.5— 2.1 nu n  long; a p i 
cal ap p e n d ag e  ovate-oblong, roun ded -  
trunca te .

Achenes +  n a r ro w ly  ell iptic-oblong, 2—
3.5 m m  long, 0.5— 1 m m  wide, sl ightly  
curved , so m ew h a t  four-edged , fu rn ish ed
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Fig. 11. O. tenuis.  —  A: Habit. —  B: Achene. —  C, E :  Leaves. —  1), F: Upper leaves on 
f lowering branches. —  G: Palea. —  H: Involucral bract. —  I: Disc-floret. —  J: Part of 

style of disc-floret. —  K: Stamens. —  I.: Ray-floret.

A — 1). F — I.: E s t e r h u y s e n  17793 (BOL). —  E :  E s t e r h l y s e n  22768 (BOL).

with a white-yellow collar surrounding 
the white-yellow stylopodium; pappus 0.

FLOW ERIN G SPECIMENS seen from 
Sept., Nov. and Febr.

The slender habit and the characteristic 
leaves easily distinguish this new species 
f rom  the other species of Osmitopsis. It 
is generally creeping, but dense vegetation 
might support it to erect growth (S t o k o e  
7 2 7 2 — 7274).

Despite the difference in size and leaf- 
shape, 0. tennis shows many features in 
com m on with O. asteriscoides, viz. neuter 
ray-florets, tomentose— villose involucral

bracts and paleae and “trunk  synflores- 
cence” (see p. IB) .

DISTRIBUTION. 0 .  tenuis is known 
only from  a small area in and near the 
Slanghoek Mts., where it is said to grow 
in moist places and among rocks (fide 
coll.).

COLLECTIONS
P a a r 1 D i v.: Sebastian’s Kloof, off

Bain’s Kloof, 1939, S t o k o e  7272, 7273 (BOL); 
S t o k o e  7274 (K) —  San Sebastian’s Kloof  
(Baviaan’s Kloof), 1939, S t o k o e  (SAM) —  
Bain’s Kloof, 1949, S t o k o e  (SAM) —  San

Kot. N o t ise r , v o l. 125, 1972
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S e b a s t ia n ’s Kloof, o ff  B a in ’s Kloof, 1951, 
S t o k o e  (SAM) —  Bailey’s Peak, steep S 
slopes a t  head of kloof on E side, 3500— 4000 
ft., E s t e r h u y s e n  2 2 7 6 8  (BOB)

W o r c e s t e r  D i v . :  S langhoek Needle,
foo t  of  cliffs on S slopes, 4500 ft., 1950, 
E sterh u ysen  17793 (BOL, K, LD, NBG, PRE,  
UPS)

7. Osmitopsis asteriscoides (Berg.) Less.
L e s s i n g  1832 p .  386. —  Osmites asteris

coides  B e r g .; B e r g i u s  1767 p. 305. —  O r  i g. 
c o l l . :  G r u b b , “ e  C a p .  b .  S p . ” ( S B T - B E R G  
l e c t o t y p e ) .

Osmites asteriscoides  L.; [ L i n n a e u s  1760 
j). 24; 1763 a p. 1285; 1763 b p. 105; n o n  rite  
publ.]  ; L i n n a e u s  1767 p. 571; L i n n a e u s  1771 
p. 477 (“asteroid.”, spha lm .) ;  B u r m a n  f. 1768 
p. 27; M u r r a y  1774 p. 651; C h r i s t m a n n  &
P a n z e r  1779 p. 407; R e i c h a r d  1780 p. 892;
M u r r a y  1784 p. 783; G a e r t n e r  1791 p. 442;
G m e l i n  1792 p. 1261; PERSOON 1797 p. 824;
S a v i g n y  in L a m a r c k  1798 p. 648; T h u n b e r g  
1800 p. 163; \Y i l l  d e n o w  1803 p. 2259; D i e t - 
r i c h  1806 p. 564; S m i t h  in R e e s  1813; T h u n 
b e r g  1823 p. 700; C a s s i n i  1825 p. 4; R i c h t e r  
1835 p. 856. —  Osmitopsis  asteriscoides  (L.) 
“ C a s s . ” , comb, no n  rite  publ.;  C a s s i n i  1817 
p. 154; C a s s i n i  1825 p. 5; D e  C a n d o l l e  1837 
p. 292; H a r v e y  1865 p. 305; L e v y n s  1929 
]). 260; 1950 p. 798. —  L eu c a n th e m u m  aste
riscoides  (L.) O K . ;  KUNTZE 1891 p. 351. —  
O r i g .  c o l  1. no t  t raced, see N o m en c la tu ra l  
Note.

Osmites cam phorina  L. 1767 (non L. 1771 
p. 477 =  Osmitopsis  dentata  ( T h u n b .) B r e 
m e r ) ;  [ L i n n a e u s  1760 p. 24; 1763 a p. 1285; 
1763 b p. 105; no n  ri te  publ .] ;  L i n n a e u s  1767 
p. 571; B u r m a n  f. 1768 p. 27; T h u n b e r g  1800 
p. 163 (“ca m p h o ra ta ”, spha lm.) ;  1823 p. 700 
(“ca m p h o ra ta ”, sphalm.) .  —  Osmitopsis ca m 
p horina  (L.)  L e s s .; L e s s i n g  1832 p. 387. — 
O r i g. c o l  I. no t  t raced, see N o m en c la 
tu ra l  Note.

Osmitopsis  calva  G a n d .; G a n d o g e r  1918 p. 
46. —  O r i g .  c o l l . :  P e n t h e r  1449. Hou- 
hoek, 1894 ( L Y  holotype, W).

1LLUSTR.: Fig. 3 J. p. 18; 4 I. p. 18; 12, 
]). 41; “ Icones p lan ta ru m  et a n im a l iu m ” (cf. 
M a g n a e  & D a v i d s o n  1969); S e b a  1734 P la te  
16 Fig. 3. P la te  90 Fig. 8; B u r m a n  1738 Plate

58 Fig. 1; G a e r t n e r  1791 Plate  174 F i g .  3; 
L a m a r c k  1823 Plate  704 Fig. 2; M a r l o t h  
1908 Fig. 50, 54, Pla te  10; 1932 Fig. 59, 64.

MAP: 8, p. 21.

NOMENCLATURAL NOTE

The first n am es  a n d  desc rip t ions  of this 
p lan t  a f te r  1753 a p p e a r  in the L in n aean  
d isse r ta t ion  “ P la n ta e  ra rio res  a f r ic an a e ” 
( L i n n a e u s  1760 p. 24). These  a re  Osmites  
cam phorina  a n d  Osmites asteriscoides,  both 
represen ting  Osmitopsis  asteriscoides.  H ow 
ever, these n am es  a re  no t  validly published ,  
ne i th e r  here  n o r  in the essentia lly  unchan g ed  
section of Osmites  in the “ Species p l a n 
t a r u m ” ( L i n n a e u s  1763 a p. 1285), since the 
genus Osmites  is not described  un til  in the  
“Genera  p l a n t a r u m ” ( L i n n a e u s  1764 p. 441). 
T h en  B e r g i u s ’ (Sept. 1767 p. 305) d e sc r ip 
tion  of Osmitopsis  asteriscoides,  there  named 
Osmites asteriscoides,  precedes the next Lin
naean  work  con ta in ing  a t rea tm ent of Osmi
topsis,  the “Svstem a n a tu ra e ” ( L i n n a e u s  Oct. 
1767 p. 571). Consequently,  the epithet aste
riscoides  m ust  be ascribed to B e r g i u s .

Suitable types of Osmites asteriscoides  L. 
and  Osmites cam phor ina  L. 1767 have not  
been traced. None of the fou r  L innaean  
specimens of Osmitopsis  asteriscoides  known 
to me can  lie cho sen  as a type. Specimen 
1029: 4 (LINN) was collected by S p a r r m a n  
a f te r  L i n n a e u s  described  the species. Speci
m en 1029:5 (LINN) is m a rk e d  “Osmites  
Iiell idiastrum asteriscoides” in L i n n a e u s ’ 
h an d w r i t in g ,  w i th  a line d ra w n  th ro u g h  the 
fo rm er  epithet.  T h u s  L i n n a e u s  first  re fe rred  
this  specimen to his Osmites Bellidiastrum  
(see the H is tor ica l  Outline) and  la te r  c o r 
rectly  t ran s fe r re d  it to asteriscoides.  But there 
is no  evidence tha t  he used this spec im en 
w hen  desc rib ing  the la t te r  species. Specim en 
1029: 6 (LINN) a n d  a L in n a ea n  spec im en in 
Herb. M o n t i n  at S tockholm  (S) b e a r  no 
m ark s  in L i n n a e u s ’ h a n d w r i t in g  and  a re  thus 
u n sa t is fac to ry  for typificat ion .

C a s s i n i  (1817 p. 154) described  the  genus 
Osmitopsis .  He po in ted  out Osmites asteris
coides  as a generic type,  bu t  never m ade  the 
com bina tion  Osmitopsis  asteriscoides.  This  
was f irs t  done  by L e s s i n g  (1832 p. 386), who 
also cited the desc rip t ion  of B e r g i u s  (1767 
j). 305). C onsequently ,  the co m b in a tio n  Osmi-

Fig. 12 . O. asteriscoides.  —  A: P o r t io n  of p lant .  —  B: Ray-flore t.  —  C: Disc-floret.
D :  Achene. —  E :  U p p er  leaf  on f low ering  b ra n ch .  —  F — 1: Leaves. —  J:  Par t  of style of 

disc-floret.  —  K: S tamens.  —  L: Palea .  —  M: In v o lu era l  bract.
A , H :  N o r l i n d h  Sept. 1 9 6 3  (S). —  B. C, J. K ,  M: P h i l l i p s  1 1 7 9  (SAM). —  D :  W a l l  
D e c .  1938, T ab le  Mtn., at the w a te r  re servo ir  (S). —  E, F :  B o n d  1 4 9 5  (NBG). —  G: 

R o g e r s  2 2 2 1 9  (Z). —  1: G i l l e t t  992 (BOL). —  L: B o d k i n  Jan .  1 8 9 6  (NBG).
Bot. Not iser , vol. 125, 1972
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topsis (isteriscoides  m u s t  b e  a s c r ib e d  to  L e s -  
SIN(i.

The nam e Osmites camphorina  was used 
by L i n n a e u s  for two different species, viz. 
Osmitopsis asteriscoides  and Osmitopsis den- 
tata. Moreover, the epithet has been mis-spelt 
as camphorata.  Some confusion has arisen  
out of this. Thus T h u n b e r g  (1800 p. 163, 
1823 p. 700) named a species Osmites cam 
phorata  representing Osmitopsis asteriscoides.  
See further the Nom enclatural Note under 
Osmitopsis dent (da.

A v ig o ro u s, s tro n g ly  ca m p h o r-scen ted , 
u p  to 2 m h ig h  (fide  c o ll .) ,  b ran ch ed , 
g la b ro u s— to m en to se — la n a te  sh ru b . M ain  
stem s c o n tin u in g  v eg eta tiv e  gro w th , near  
the ap ex  em ittin g  b ra n ch es w ith  term in a l 
ca p itu la . S tem s and  b ra n ch es erect or 
a scen d in g , +  d en se ly  lea fy , f in a lly  nude  
and  m a rk ed  w ith  lea f-sca rs. C ortex ligh t 
b row n , b e c o m in g  g rey ish  brow n .

L eaves sp rea d in g , co r ia ceo u s , la n ceo la te  
or n a rro w ly  o b lo n g -e '" , '_'c, 1— 6 (— 8) cm  
lon g , 3— 1-1 (— 18) m m  w ide, acu te , en tire  
or  serrate  ±  a p ic a lly ;  teeth  up to 24, 
tr ian gu lar, up  to 0.5 m m  lo n g  and  w ide, 
acute .

In v o lu cre  ca m p a n u la te , 0 .5— 1.5 cm  
w ide. In v o lu cra l bracts 15— 25, 2— 3 -seri- 
ate, +  n a r r o w ly  e llip tic  or e llip tic -o b o v a te , 
outer  la n c eo la te , 6— 12 m m  long , 3 — 4.5 
m m  w id e , o n e — th ree-r ib b ed , la ter a lly  +  
sca r io u s, a p ic a lly  so m etim es p u rp lish , 
m o stly  en tire  or a p ica lly  irregu larly  ser 
ra te-serru late , acu te .

R ecep ta c le  co n v ex . P a lea e  ±  sca r io u s,  
±  n a rro w ly  o b lo n g — e llip tic , 4— 6 m m  

lon g , 1.5—-2 m m  w ide , a p ica lly  and  dor- 
sa lly  to m en to se  or v illo se  w ith  lo n g  erect 
hairs, a p ic a lly  irreg u la r ly  serrate— se r ru 
late, ±  a cu m in a te .

R a y -flo re ts  10— 20, neuter. T ub e c y lin d 
rica l— fu n n e l-sh a p ed , 1.5— 2.5 m m  lon g , 
0 .8— 1.4 m m  w ide , to m en to se— la x ly  v i l 
lo se . L a m in a  lora te  or ±  n a rro w ly  e ll ip 
tic-o b lo n g , 9 — 16 m m  long , 3— 4.5 m m  
w ide, ±  d is tin c tly  6— 8 -vein ed , d o rsa lly  
la x ly  v illo se  or  g lab ro u s, a p ic a lly  en tire  
o r  ±  d e e p ly  2— 3 -lob ed . O varium  o b o v a te -  
rectangu lar , 2 .5— 3.2 m m  long, so m ew h a t  
three-ed ged ; p a p p u s 0.

Bot. N otiser, v o l. 125, 1972

D isc -flo re ts  n u m ero u s , >  100, perfect. 
C oro lla  g r a d u a lly  w id en in g  u p w a rd s , 3—  
3 .8  m m  lon g , 0 .7 — 1.2 m m  w id e; co ro lla  
lo b es o v a te -tr ia n g u la r , 0 .4 — 0.8  nu n  long, 
so m e w h a t sp rea d in g . S ty le  2 .5— 3.5  m m  
lon g; sty le -b ra n ch es  0 .3 — 0 .6  m m  long, 
sp rea d in g ; s ty lo p o d iu m  terete, up to 0.4 
m m  long. A n th ers 1.5— 2 m m  lo n g ; ap ica l 
a p p en d a g e  ov a te , tru n ca te-ro u n d ed .

A ch en es e llip t ic -o b lo n g  or  o b o v a te , 2.5  
— 4 m m  long , 0 .5 — 1.5 nu n  w id e , so m e 
w h a t fo u r-ed g ed , fu r n ish ed  w ith  a w h ite-  
v e llo w  co lla r  su rro u n d in g  th e  w h ite -y e l
lo w  sty lo p o d iu m ; p a p p u s 0.

F L O W E R IN G  SP E C IM E N S seen  from  
the w h o le  year.

V E R N A C U L A R  N A M ES: “B e ilis , B els- 
(e ), B e lsk ru ie; (M ounta in) D a isy ” ( S m i t h  

1966 ]). 61 5 ).

O. a s te r isc o id e s ,  th e  type  o f  the genus, 
is w e ll k n o w n  to ev ery  stu d en t o f  the  
C ape F lora . It is o ften  c o lle c te d  in the  
so u th w estern  Cape, in c lu d in g  the P e n in 
su la .

O. ( is ter isco ides  h a s b een  u sed  m e d ic i
n a lly  fo r  v a r io u s p u rp o ses. A lread y  T h u n -  

b e r g  (1788 p. 323) g ave  an  a c co u n t o f  
th is su b ject.

V A R IA T IO N . T h e lea v es o f  0 .  ( is ter is
c o id e s  vary  c o n sid e r a b ly  fr o m  g la b ro u s  
th ro u g h  to m en to se  to la n a te  an d  from  
en tire  to serrate . D e  C a n d o l l e  (1837 p. 
292) d iv ided  the sp ec ies  in to  th ree  v a r ie 
ties, viz. var. a. p u b e s c e n s  D C ., var. (3. 
s u b d e n ta ta  DC. and  var. y. g la b ra  DC. 
T h ese  va r ie tie s  w ere  fo u n d e d  on  d if fe 
ren ces in the in d u m en tu m  and  to o th in g  o f 
the lea v es. I h a v e  fo u n d  th ese  ch a ra cters  
to v a ry  c o n tin u o u s ly  and  n o n -g eo g r a p h i-  
c a lly  and  m ust th u s reject th e  v a r ie tie s .

D IST R IB U T IO N . (). a s te r i s c o id e s  is 
co m m o n  o n  the P e n in su la  an d  in the  
S te llen b o sch  an d  C aledon  D iv is io n s . It 
d o es not th r iv e  in the sh a d o w  o f  trees, 
b u t n eeds o p en  and  m o ist g ro u n d  ( M a r -  

l o t h  1908 p. 132), w h ere  it fo r m s sm a ll  
“fo r e s ts” ( H u t c h i n s o n  1946 p. 4 4 ). S u ch  
a “fo r e s t” is fo u n d  e.g. in a sw a m p y  p la c e  
on th e  su m m it o f  T ab le  M tn.
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COLLECTIONS
P e n i n s u l a :  Table  Mtn., T h u n b e r g

(UPS-THUNB) —  Between W y n b e rg  and  
Constantia ,  1811, BURCHELL 798 (K) —  On a 
slope am o n g  stones in a ravine,  N side of 
T ab le  Mtn., 182(5, E c k l o n  (S) —  Among 
sh ru b s  on a slope in a ravine, N side of 
T able  Mtn., 1827, E c k l o n  (K, S, W) — Som e
w ha t  m ois t  place, sum m it  of T able  Mtn., 
Z e y h e r  (Z) —  Moist places a t  the p la teau  
above Kasteelberg ,  Z e y h e r  4771 (BOL, NBG) 

Table  Mtn.. in the  kran tzes ,  2000— 3000 
ft., D r k g e  (BM, K, L, P, W) —  Slopes of 
Table  Mtn., P a p p e  (SAM) Sum m it  of 
Table  Mtn., P a p p e  (SAM) — Moist places, 
slopes of Devil’s Peak ,  2000 ft., 1838, K r a u s s  
(P, W, Z) —  Muizenberg, 1838, K r a u s s  (S) 

- Sum m it  of  T able  Mtn., 2500— 3500 ft., 
M u n d t  (K) -— T ab le  Mtn., W a h l b e r g  (S) —  
W ate r fa l l ,  1841— 1844, J a m e s o n  (K) —  W y n 
berg, 1842, W a l l i c h  400 (BOL) —  On the 
mtn. above S im o n ’s Bay, 184(5, A l e x a n d e r  
P r i o r  (K, Z) —  S im on’s Bay, 1848, B o i v i n  
(500 (P, W) —  S im o n ’s Bay, i 852, Voyage of 
H. M. S. H e ra ld  Bot. No. 542 leg. G i l l i v r a y  
(K) — T able  Mtn., 1852, M i l n e  IK) —  Si- 
m ons tow n ,  1853, A n d e r s s o n  (S) —  S im on’s 
Bay, 1853— 1856, W r i g h t  |P) — Table Mtn., 
18(52, C o o p e r  3514 |K) —  Devil’s Peak ,  1875 
— 1880, R e h m a n n  1011 (BM, BB, Z) — Hout- 
bay, 1875— 1880, R e h m a n n  1(521 (BR. Z) -  
P la ins of C onstan tia  Mtn., n e a r  T ab le  Mtn., 
2500 ft., 1877, B o l u s  37(5(5 (BOL) —  Moist 
places, C larem ont  n e a r  Cape Town, 300— 
1500 ft., 1879, B o l u s  3766 IK, PRE) —  On a 
b a n k  of a s t ream le t  at the p la teau ,  sum m it  
of Tab le  Mtn., 2500 ft., 1883. Herb. Norm. 
Austr.  Air. 198 leg. M a c O w a n  (BM, K, P, 
SAM, UPS, W ); M a c O w a n  2547 (GRA) - 
T ab le  Mtn., 1885— 1886, P u r c e l l  (Z) —  Table  
Mtn., 1886, T h o d e  A 17 (PRE) —  Simons- 
town, 1887, P a u l a y  (W) —  M uizenberg  Hill, 
1890, GAMBLE 22139 |K) — Near  s tream lets  
at C onstan tiaberg .  2500 ft., 1892, SCHLECHTER 
1460 (BM, GRA, K. W. Z) —  T able  Mtn.,
1894, K u n t z e  IK) —  Slopes over W ynberg ,
1895, W o l l e y  D o d  224 (BM) —  Noordhoek ,  
1897, K e n s i t  (BOL) —  Sim onstow n,  mts., 
1903, P e a r s o n  148 (Z) —  T able  Mtn., on the 
s lopes n e a r  the p la teau ,  1911, R. E. F r i e s  
(UPS) —  Cape Town, 1912, T o b l k r  (Z) 
T ab le  Mtn., 1913, G a r s i d e  417 (K) —  Table  
Mtn., 1919, R o g e r s  17731 (Z) —  T able  Mtn., 
1922, Moss 7252 (BM) - Clovelly, 1924. 
R o g e r s  29219 (Z) —  W itsan d ,  192(5, L o t s y  
& G o d d i j n  1543 (L) —  In valley ground ,  
S im onstow n ,  1926, W a t t  & B r a n d w i j k  249 
(PRE) —  S m ith ’s F a rm ,  1927, L o t s y  & G o d 
d i j n  1412, 1758 (L) —  Klaver Valley,  1927, 
S a l t e r  281/16 (BM) —  Table  Mtn., Pipe 
T rack  Route, C onstan tia  side, 1927, Y o u n g  
395 (PRE) —  N ear  Orange  Kloof, 1928,

H u t c h i n s o n  & B o l u s  49 (BM, BOL, K, PRE) 
—  N oordhoek ,  300 ft., 1929, G o d m a n  302 
(BM) —  T op  of Kalk Bay Mtn. n e a r  s tream , 
1932, A c o c k  1357 (S) —  Sw am p y  place  above 
Victoria  Road  b eyond  Bakoven, 1933, A c o c k  
1897 (S) —  T ab le  Mtn., 1075 m, 1933, H u m 
b e r t  9(525 (PRE) —  At the ro ad  between 
S m itsw inkel  Bay and  S langkop  Point ,  1934, 
H a f s t r ö m  (S) — In the valley at Ivlaver Vlei 
above S im onstow n,  1937, W a l l  (LI), S) - 
The saddle,  Devil’s Peak ,  1938, P e n f o l d  
171 (NBG) —  T able  Mtn., a t  the  w a te r  re 
servoir,  3000 ft., 1938, W a l l  (S) —  Sum m it  
of Table  Mtn., 3000 ft., 1938, W a l l  IS) -  
K irstenbosch ,  1939, B o n d  83 (NBG) —  S lan g 
kop Vlei, 1942, B o n d  1495 (NBG) —  T able  
Mtn., 3000 ft., 1948, R o d i n  3207 (BOL, K. 
PRE) — Rooihoogte  Flats , 1949, M o r r i s  95 
(NBG) — Near Klaas jagers ,  1949, S t e y n  660 
(NBG) —  P a t ry s  Vlev, mois t  peat,  1949, v a n  
Z i n d e r e n  B a r k e r  15 (N B G )— Orange  Kloof, 
1300 ft., 1953, S c h e l f e  3890 (BM) —  Top of 
Table  Mtn., 1953, S i d e y  2232 (S) —  Orange 
Kloof, 1955, S a l t e r  9599 (BM) —  T ab le  Mtn., 
W e a th e r  Sta tion ,  700— 800 m, 1958, W e r d e r -  
m a n n  & O b e r d i e c k  40 (K, PRE) —  In valley 
above Sm itsw inkel  Bay, 1962, v a n  B r e d a  (Z) 

C a }> e D i v . :  Cape Fla ts ,  1888, T y s o n
3012 (SAM) —  Cape Fla ts ,  1932, L e t t y  222 
(PRE)

S t e l l e n b o s c h  D i v . :  Stellenbosch,
E c k l o n  (G-DC) —  Jo n k e r s  Hoek, S te llen
bosch, n e a r  a s tream , 1919, G a r s i d e  1271 (K) 
—- Sw ar tbosk loo f ,  2000 ft., 19(50. v a n  d e r  
M e r  w e  2193 (K, PRE)

P a a r  1 I) i v.: D rakens te in ,  T h u n b e r g
(UPS-THUNB) —  D rak en s te in b erg en ,  2000— 
3000 ft., D r è g e  (BM, K, L, P. S, W) —  F ren ch  
Hoek, 1000 ft., 1913, P h i l l i p s  1179 (SAM) -  
F ren ch  H oek  P eak ,  3000 ft.. 1954, E s t e r -  
h u y s e n  22929 (BOL)

S o m e r  s e t W e s t  I) i v.: Sir L o w rv ’s
Pass, 1800 ft., 1890, G u t h r i e  2031 (NBG) ' 
L ou ren s fo rd ,  Som erse t  West,  250 m, 1945, 
P a r k e r  3983 (BOL, K)

C a l e d o n  Di v . :  N ear  springs of H o t te n 
tots  H o l land  Mtn., B o w i e  (BM) —  Mtn. of 
B aviaans Kloof, n e a r  Genadendal,  1815, 
B u r c h e l l  7800 (K) —  Moist places at Rivier 
Z onder  E inde  Mts., n o t  fa r  f rom  A ppelskraa l ,  
E c k l o n  (W ); Z e y h e r  2936 (BOL, S) — Mts., 
at Grietjesgat,  be tw een  Sir L o w ry ’s Pass  and  
Pa lm ie tr iv ie r ,  2000— 4000 ft.. ECKLON & 
Z e y h e r  (BOL, L, LI), P, S, UPS, W. Z) -  
H ouhoek ,  1894, P e n t i i e r  1449 (LY, W) -  
H e rm an u sp e t ru s fo n te in ,  Klein River Mts., 
2000 ft., 1896, B o d k i n  (NBG) —  Riverside 
nea r  H e rm an u sp e t ru s fo n te in ,  50 ft., 1897, 
G a l p i n  4171 (GRA, PRE) —  “ Bought at H e r 
m an n s  F lo w e r  S h o w ”, 1924, R o g e r s  29196 
(K, Z) —  Mts. E  and  N of l le rm a n u s ,  on 
u pper  slopes, 1928, G i i . l e t t  992 (BOL) —
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Viljoen’s Pass, 1931, R y d e r  (K) — Voëlklip, 
near H erm anus, 1934, B r u y n  192 (PRE) — 
Near Caledon, 193(5. H a f s t r ö m  & L i n d e b e r g  
(S) — At Palm iet River, on a moor, 1937, 
W a l l  (S) — E of Rocklands Peak, Klein 
River Mis., 1940, S t o k o e  (SAM) — Riviera, 
1942, B a r k e r  1838 (NBG) — Viljoen’s Pass, 
V illiersdorp side, 1946, D a v i s  (SAM) — Top 
of V iljoen’s Pass, road V illiersdorp—Elgin, 
dense macchia on level ground, 1500 ft., 1947, 
S t o r y  3051 (GRA, PRE) — Palm iet River, 
1949, M a r t in  221 (NBG) — H erm anus in 
swamp, 1949, S i d e y  1849 (S) — Vogelkloof, 
Mossel River, H erm anus, 1950, M a r t in  318 
(NBG) — Mossel River, H erm anus, 1951, 
M a g u i r e  1260 (NBG) — Slopes of Kogelberg, 
1953, St o k o e  (SAM) — Viljoen’s Pass, 1956, 
St r e y  2943 (PRE) — B etty’s Bay, on rocky 
slopes just above highw ater m ark, 1959, 
W h i t e  5170 (PRE) — Betty’s Bav, I960, va n  
R e n s b u r g  2155 (K, PRE) — Betty’s Bay, 1961, 
va n  B r e d a  1458 (PRE) -— Kogelberg Reserve, 
Paardeberg, seaw ard side, 300 ft., 1961. 
G r o b l e r  0123 (PRE) — Bobbejaanberg, 4000 
ft., 1962, VAN DER MERWE 900 (PRE) — 
Villiersdorp, 1000 ft., 1963, B a y l is s  1635 (Z) 

Palm ietberge, in the valley of a rivulet, 
500 ft . 1963, N o r l i n d h  (S) — Kogelberg Re
serve, 1964, W i l d  6284 (K. NBG) — Betty’s 
Bay, m ountain foothills but in m oist places, 
200—500 ft., 1968, B a y l is s  4248 (NBG, Z) -  
H arold Porter Botanic Reserve, Betty’s Bay, 
200 ft.. 1968, E b e r s o h n  16/68 (NBG)

B r e d  a s d o r p I) i v.: Rivier Zonder
Einde Mts., near Rivier Zonder Einde, dam p 
places near stream s, 1949, W ii.m an  494 (BOL) 

SINE LOCO: “In hum idis m ontanis ubique 
in provinc. occident. CBS”, 1846, A l e x a n d e r  
P r i o r  (K) — “C. B. S.”, 1847, A l e x a n d e r  
P r i o r  (Z) — “Cap. b. Sp.”, B a n k s  (W) — 
“Prom ont. b. Spei”, 1771, B ank s  & S o l a n d e r  
IBM) — “C. B. S.”, B a u e r  (W) — “Cap. b. 
Sp.”, B o j e r  (W) — “Cap. b. Sp.”, B oos (W)

-  B r e u t e l  (W ) — “Cap de Bonne E spé
rance”, B r o s s a r d  (PI —  “Cap. Bonae Spei”, 
B u r m a n  (G) — “e. C. B. Spei”, E c k l o n  (S)
-  “C. B. S.”, F o r b e s  |K) — “Cape”, F o r s t e r  
IBM, K) — “e Cap. b. Sp.”, G r u b b  (SBT- 
BERG) — “E  Cap. bone Spei”, 1816, G r ö n 
d a h l  (S) — “Cap. b. Spei”, G r ö n d a h l  (LD- 
RETZ) — K ö l b i n g  (P) — “Prom ont. b. Spei”, 
M a s s o n  IBM) — “ C. B. S.”, N i v e n  (BM) — 
1772, O l d e n b u r g  (BM) — “Cap,”, O s b e c k  
(LD-RETZ, S) — “Cap. b. Spei”, 1857, P a p p e  
(W )  — “Port N atal”, P o e p p i g  (W ) — P o t t s  
(SAM) — “Caledon Div.”, R o g e r s  11050 (Z)
-  “C. B. S .” , R o x b u r g h  (BM) —  “ S W  Cape”, 

1931, R y d e r  (K, GRA) — “Cap. b. sp.”, 
S c h o l l  (W ) — S i e b e r  FI. Cap. No. 30 (BR, 
G-DC, K, L, P,  S, W ) — “Cap. B. Spei”, 
S i e b e r  (BR. L) — “Cap”, S i e b e r  FI. Cap. 
No. 187 (P) — “ C B S .” , 1822, T h o r n  423 (K)

— “CBS.”, T h o r n  599 (K) — “Cap. B. Spei”, 
T i i u n b e r g  (S, SBT-BERG, UPS-THUNB) 
“Cape”, V i l l e t t e  |K) — “Prom . b. Spei”, 
1842, W a h l b e r g  (S) — “e Cap. b. Sp.”, 
W ä n n m a n  (SBT-BERG) — Z e y h e r  (BM)

EX HERB.: C a s s t r ö m  (S) — Table Mtn.,  
H a r v e y  (BM) —  “Cap.”, J a q u i n  f il. (W) —  
“Cape of G. H ope”, K l a t t  (W) — L i n n a e u s , 
1029:4— 6 (LINN) —  M e e r b u r g  |L) —  “Cap. 
b. Spei”, Mo n t i n  (S) —  “Cap. B. E .”, Du 
P e t i t - T h o u a r s  (P) —  “Cap. b. Spei”, P o r - 
t e n s c h l a g  (W) —  “Cap. b. sp .”, R e t z i u s  
(LD-RETZ) —  “Cap”, R a d l o f  (S) -—  v a n  
R o y e n  (L) —  S c h u l t z  B i p o n t i n u s  (P) - 
“(Lap. de B. Esp.”, S o n n e r a t  (P) — V a i l l a n t  
IP) —  W i l l d e n o w , 16502— 16504 (B) 
“Cape Tow n”, 1909, W o r s d e l l  ( K i

8. Osmitopsfc parvifolia (DC.) Hofm.

H o f m e y r  1925 p. 364. — Osmites parvi- 
folia  DC.; D e  C a n d o l l e  1837 p. 291; H a r v e y  
1865 p. 305; J a c k s o n  1894 p. 381 {“ pnrvi- 
flora”, s p h a l m . ) .  —  O r i g. c o l l . :  D r e g e ,  
H o t t e n t o t s h o l l a n d b e r g ,  100—200 ft. (G-I)C 
holotype).

ILLUSTR.: Fig. 3 K. p. 18; 4 .1. p. 18; 13, 
p. 45.

MAP: 9, p. 21.

A 10— 40 cm  high , m u ch -b ran ch ed , g la 
b ro u s  sh ru b le t. S tem s ascend ing  o r erec t, 
d ensely  leafy , fin a lly  c lo thed  w ith  d ry  
leaves an d  leaf-bases, te rm in a lly  b e a rin g  
a cap itu lu m . C ortex  becom ing  d a rk  g re y 
ish  b ro w n .

Leaves reflexed , he rb aceo u s , o b o v a te  
an d  cu n ea te , 0.4— 1 cm  long, 1— 3.5 m m  
w ide, acu te , b asa llv  se rra te -d en ta te , ap i- 
ea lly  s e rra te ; tee th  8— 20. tr ia n g u la r-s u b u 
la te , 0.3— 1 m m  long, 0.1— 1 m m  w ide, 
ac u te— ac u m ina te .

In v o lu c re  c am p a n u la te , 0.4— 1 cm  w ide. 
In v o lu c ra l b ra c ts  8— 20, 2— 3-seria te , + 
n a rro w ly  e llip tic -ob long  o r  so m ew h a t 
obovate-ob long , o u te r  n a rro w ly  ellip tic- 
lanceo la te , 3— 7 m m  long, 1— 2.8 m m 
w ide, la te ra lly  p la n e  an d  scarious, +  ap i- 
ca lly  ir re g u la r ly  d en tic u la te -se rru la te  an d  
o ften  p u rp lish , a cu te— acum ina te .

R eceptacle  so m ew h a t conical. P a leae  
g lab ro u s, sca rio u s, oblong , 2— 3.5 m m  
long , 0.5— 1 m m  w ide, ir reg u la rly  se r ra te  
w ith  3— 7 erect, a cu te  teeth.

R ay -flo re ts  7— 15, fem ale, fertile , g la 
b rous. T u b e  0 o r  m o s tly  p resen t, cy lin d ri-
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Fig. 13. 0 .  parvifolia. — A: P o r t io n  of plant. —  B, C: Leaves. —  1): Achene. —  E: Pa r t  
o f  style of disc-floret.  —  F: S tamens.  —  G: Invo lucra l  bract .  —  H: Disc-floret.  —  I:

Pa lea .  —  .1: Ray-floret.

A — C, E— J:  R o u r k e  9 8 5  (NBG). —  1): S c h l e c h t e r  5 3 8 7  (BOL).

2 m m  D E F 

5 m m  G H I J
I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 c m  B C

A

cal, gradually widening, up to 1.8 m m  
long, 0.3— 1 m m  wide. Lam ina elliptic, 
5— 9 m m  long, 2.5— 4.5 mm wide, 4— 6- 
veined, apically ±  irregularly 3-lobed or 
sometimes deeply 2-lobed. Style 1.5— 2.5 
mm long; style-branches 0.3— 0.8 mm 
long, spreading, acute; stylopodium 0.

Achenes oblong-obovate, 1.5— 2 mm 
long, 0.5— 1 m m  wide, somewhat four- 
edged, furnished with a white-yellow 
collar; pappus 0.

Disc-1 lorets c. 40— 100, hermaphroditic ,  
9-sterile. Corolla funnel-shaped, 2.2— 3.2 
mm long, 0.5— 1 m m  wide; corolla lobes 
ovate-triangular, 0.5— 1 m m  long, some
what spreading. Style 1.8— 3 nun long; 
style-branches 0.1— 0.3 mm long, coherent; 
stylopodium somewhat terete, up to 0.3 
mm long. Anthers 1.4— 1.8 nun long; ap i
cal appendage oblong, truncate. Ovarium 
obovate, 0.5— 1 nun long; pappus 0.

FLOW ERING SPECIMENS seen from 
Sept.— Febr.

O. parvifolia is a richly branching 
shrublet. One could suspect it to have 
developed a “trunk synflorescence” (see 
p. 10), but 1 have not been able to con
firm this on the herbarium  material avail
able to me.

Young and sparsely branched or un- 
b ranched specimens of O. parvifolia are 
sometimes confused with 0 .  afra,  from 
which it is easily distinguished through 
the absence of pappus.

DISTRIBUTION. O. parvifolia mainly 
occurs in the m ontane regions of south
western Caledon Division. It grows on 
rocky and stony m ountain slopes (fide 
coll.).

COLLECTIONS
S o m e r s e t  W e s t  D i v . :  Sir L o w ry ’s 

Pass, H o t ten to ts  H o llandsk loof ,  1000— 2000 
ft., D r è g e  (BM, K, L, P, W) —  Sir L o w ry ’s 
Pass, 1900 ft., 1890, G u t h r i e  2355 (NBG) —  
In  rock  f issures,  Sir L o w ry ’s Pass,  1600 ft., 
1894, S c h l e c h t e r  5387 (BNI, BOL, GRA, K,
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L. SAM, YV, Z) —  Among rocks on su m m it  
of Hot ten to ts  H o l lan d  Mts., n e a r  Sir L o w ry ’s 
Hass, 1550 ft., 1896, Herb. Norm. Austr.  Afr. 
1771 leg. M a c O w a n  3129 (BM, GRA, K. P, 
PRE, SAM, UPS, W, Z) —  Among rocks, 
H o t ten to ts  H o l land  Mts., n e a r  Sir L o w ry ’s 
Pass, 1400 ft., B o l u s  (BOL) —  Sir L o w ry ’s 
Pass, B o l u s  (BOL, SAM) —  Sir L o w ry ’s Pass, 
1931, S a l t e r  1825 (BM, K) —  Sir L ow ry 's  
Pass ,  1936, H a f s t r ö m  & L i n d e b e r g  (S) —  
Sir L o w ry ’s Pass, S t o k o e  (SAM) —  On moist  
rocky  g round  above Sir L o w ry ’s Pass, 480 
m, 1951, P a r k e r  4598 (K)

C a 1 e d o n 1) i v.: H o t ten to ts  Holland,
B o w i e  (BM) —  H o t ten to ts  Holland ,  G u e i n - 
z i u s  (S) —  H o t ten to tsh o l lan d b erg ,  D r è g e  
(G-DC) —  S u m m it  of mts . a t  H o t ten to ts  
Holland, D r è g e  (SAM) —  G enadenthal ,  
D r è g e  (S) —  In  f issures  of the rocks, H o t te n 
tots Holland Mts., 1846, A l e x a n d e r  P r i o r  
(K) —  H ouhoek ,  1894, P e n t h e r  2395 (S , W )  
Rooi Els River, 1923, S t o k o e  (SAM) —  S 
side of a n d  on su m m it  of Buffels Mtn. n e a r  
Rooi Els, 1936, P i l l a n s  8237 (BOL) —  H o t 
ten to ts  H o l lan d  Mts., 1939, S t o k o e  7552 
(BOL) —  H angklip ,  1500 ft., 1942, C o m p t o n  
13505 (NBG, PRE) —  P a lm ie t  River, m tn .  
tops,  2000 ft., 1942, C o m p t o n  14113 (NBG) -  
Mts. beh ind  B e tty ’s Bay, 1942, L e i g h t o n  
(BOL) —  Pa lm ie t  River Valley,  1943, S t o k o e  
8452 (PRE) —  Kogelberg, 2000 ft., 1944, 
B a r k e r  3320 (NBG) —  Kogelberg, 5 Beacon 
Ridge, 3000—3500 ft., 1944, E s t e r h u y s e n  9980 
(BOL) —  Pa lm ie t  River Valley,  lower slopes 
of Kogelberg, 1944, L e w i s  (PRE, UPS) -  
Kogelberg, P a lm ie t  River Valley,  1944, S i d e y  
2406 (S) — Kogelberg, 1944, S t o k o e  (SAM)
—  H angklip  E sta tes ,  1947, S t o k o e  (SAM) —  
Pring le  East Peak ,  small  ledges an d  rocky 
slopes, 1951, E s t e r h u y s e n  18853 (BOL, PRÈ, 
UPS) — Mtn. N of P r ing le  Bay, 2600 ft., 
1951. R y c r o f t  1232 (NBG) —  P la tberg ,  Ko
gelberg Forest Reserve, 2800 ft., 1952, R y 
c r o f t  1389 (BOL, NBG) —  P a lm ie t  River 
Valley, P la t teberg ,  1952, S t o k o e  (SAM) — 
P a lm ie t  River Mts., O udebosch,  1952, S t o k o e  
(SAM) —  Pring le  Peak ,  1954, M a g u i r e  2654 
(NBG) —  Kogelberg  Reserve, P a a rd eb e rg ,  
seaw ard  side, 1000 ft., 1962, G r o b l e r  0366 
(PRE) —  Kogelberg, ledges a ro u n d  the su m 
mit. 4100 ft., 1967, R o u r k e  985 (NBG, PRE)

SINE LOCO: “ P o r t  N a ta l” , G u e i n z i u s  (W)
—  “Cape”, M u n d t  (K) —  R o g e r s  11057 (Z)
— “SW  Cape”, 1931, R y d e r  (K) —  “C ape” , 
S t ä n g e r  (K) —  1939, S t o k o e  7553 (BOL) 
(not C edarberg  Mts.)

Taxa to be Excluded

Osmites  L., ty p u s  so lum ; L in n a e u s  1764  
p. 441 =  Relhania  sp.
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Osm ites  B cllid iastr iim  L.; L in n a e u s  1760  
j). 24 =  Relhania  sp.

Osm ites  calyc ina  L. f.; L i n n é  f. 1781 p. 380  
— Relhania calyc ina  (L. f.) P o ir .
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ABSTRACT

E l i a s s o n , U. 1972.  Studies in G alapagos p lan ts .  XII. On the vegeta t ion  of F e r n a n 
d ina  before  the e rup tion  in 1968.  —  Bot. Notiser 125: 4 9 — 61.

In  Ju n e  1968 the  large volcano of the  is land  of F e r n a n d in a  (N arborough) in the  
Galåpagos archipelago had  a violent e rup tion  tha t  caused great  changes in the large 
cen t ra l  caldera .  The  vegeta t ion  in the  c a ld e ra  w as m o re  or less e rad ica ted  by the  
event. In this  p a p e r  the vegeta t ion  of the c a ld e ra  as it w as  b e fo re  the e ru p t io n  is 
described. The descrip tion  is based on f ield-notes, p ictures  and  collecting m ade  
in M arch 1967.  A br ie f  acco u n t  of the  vegeta t ion  of the n o r th -ea s t  side of F e r n a n 
dina,  f ro m  P u n ta  E sp inosa  to the top  of the  is land, is also given. F lor is t ic  s im i
larit ies of F e r n a n d in a  a n d  Isabela  (Albemarle) a re  discussed.

TOPOGRAPHY OF FERNANDINA

F ernandina is the westernmost of the 
large islands in Ihe Galapagos archipelago. 
It is separated from  the large island of 
Isabela by the shallow strait of Canal 
Bolivar. It is composed of basaltic lavas 
and  agrees petrologically with the vol
canoes of Isabela (M c B i r n e y  & A o k i  
1966). F ernandina extends about 30 km in 
SW  —NE direction and about 34 km in 
SE— NW  direction. The peripheral parts 
are gently sloping, while the central part  
around  the caldera is much steeper with 
slopes of between 30° and 40°. The h igh
est altitude of the rim of the caldera is 
near 1500 m. The caldera has an  elliptical 
m outh  about 6.5 by 4.5 km across. Before 
the volcanic event in 1968 the caldera 
floor was about 800 m  from the highest 
p a r t  of the rim. The floor of the caldera 
was flat, more or less horizontal,  and 
about 2 . 2  by 3.9 km across ( S i m k i n  & 

H o w a r d  1968).
I visited the caldera in March 1967. I 

s tarted  the descent into the caldera from 
4

the north-eastern part of the crater rim at 
an  altitude of 1370 m. In the sou th
eastern par t  of the caldera was a well 
m arked  plateau (Fig. 7) at an altitude 
of about 1000 m. The altitude of the 
floor of the caldera was 670 m. On the 
south-western part of the floor was a tufa 
cone (Figs. 5, 10) 110 m high and with a 
diameter of 600— 700 m. The eastern slope 
of the cone was cra ter-shaped and had  a 
circular lake (Fig. 5), about 150 m in 
diameter, with blue-green turbid water. 
The surface of this water  body was about 
5 m below the level of the floor of the 
caldera. The no r thern  par t  of the caldera 
floor was covered by a shallow lake (Figs. 
5, 6) with w arm  (estimated temperature 
35°— 40° C), somewhat sulphurous, but 
d rinkable water.

The size of the lake on the floor of the 
caldera has been fluctuating. The first 
visitor to the caldera (in 1906) reported 
two lakes inside the cra ter  ( S t e w a r t  1915 
p. 336), one of which must have been the 
little lake of the tufa cone. Photographs 
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Fig. 1. View from Punta  Espinosa toward the large central volcano. In the foreground 
lava gravel mixed with shell sand. Some mangrove vegetation can he seen around the hay. 
In the background is the eastern slope of the volcano. Fresh lava forms black strips 

between lighter patches of older, vegetated lava. Photo: U. E. 22.III. 1967.

ta k e n  b y  the U. S. Air F o rc e  in M ay 1947 
sho w  th e  c ra te r  f lo o r  com ple te ly  covered  
by w ate r .  An exped it ion  in 1957 fo u n d  the  
f loo r  a lm os t  com ple te ly  covered  ( E i b l - 
E i BES FELDT 1960), while  v is itors to the 
ca ld e ra  in  1958 rep o r ted  th a t  the en t i re  
lake  h a d  d is ap p ea re d  ( B r u n b o r g  & P e 
t e r s e n  1960). L a te r  on  it w as  re -e s tab 
lished, inc reased  g rad u a l ly  in  size (cf. 
P e r r y  1967 p. 30), a n d  on  m y  visit in 
1967 covered  one fi f th  o r  so m e w h a t  m o re  
of the  f loor. T he  results  o f a lim nologica l  
s tud y  o f  the lake  of the c a ld e ra  f loo r  as 
well as of th a t  of  the tu f a  cone have  been 
re p o r te d  by  C o l i n v a u x  (1968 a).

The altimeter used on my visit to the 
caldera was a Swiss-made “Thom m en”. It 
was calibrated at sea-level before the climb 
and checked at sea-level after the descent.

The camera used was a Japanese “Topkon 
RE-2” with a f.1.8/58 mm lens. "Agfa 
CT 18” colour film was used. The photo
graphs in this paper were transformed to 
black and white from this colour film.

THE EFFECT OF THE 1968 ERUPTION 
ON THE CALDERA

F e r n a n d i n a  can  p ro b a b ly  be reg a rd ed  
as the  m o s t  active o f  the  volcanoes of the 
a rc h ip e lag o  (cf. R i c h a r d s  1962). By the 
v io len t e ru p t io n  on  J u n e  11, 1968, the 
so u th -e a s te rn  p a r t  o f  the f loo r  of the c a l 
d e ra  s a n k  a b o u t  300 m  ( S i m k i n  & H o w a r d  

1968). T he  lake p rev ious ly  covering  the 
n o r th e r n  p a r t  o f  the  f loo r  m oved  to the 
so u th -e a s te rn  par t .  T h e  tu fa  cone re 
m a in e d  in tac t  b u t  s a n k  w i th  th e  su r ro u n d -
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Fig. 2. Brachycereus ne si oticus and Cgperus 
Espinosa, alt. 5— 10 m.

ing p a r t  o f the  f loor,  the li tt le lake  on the 
tu f a  cone  b ecom ing  connec ted  w ith  the 
o u te r  lake. All vegeta tion  on  the tu fa  cone 
w as  p re s u m a b ly  kil led (cf. C o l i n v a u x  
1 9 6 8  b, 1 9 6 8  c). P a r t s  of th e  edge of the 
c a ld e ra  fell d o w n  in to  the c ra te r ,  a n d  tlie 
v ege ta tion  on  the  walls  o f the  c a ld e ra  w as 
d is lodged  to a large ex tent by  rock  a v a 
lanch es  (cf. P e r r y  1 9 6 9 ) .  T he  com b ined  
e ffec ts  of a sh  coating , h ea t  a n d  ro o t  d is 
loca t ion  killed the  vegeta tion  on the  walls  
o f th e  ca ld e ra  a n d  to ab o u t  100 m  b eyond  
the  r im  on th e  n o r th  an d  east sides. On 
the  w es te rn  side som e vege ta tion  was 
k il led  as  fa r  as 8 k m  f ro m  the r im  ( S i m - 
k i n  & H o w a r d  1 9 7 0  p. 4 3 4 ) .

An exh aus t iv e  a cco u n t  of the e ru p t io n  
o f  F e r n a n d i n a  has  been  given by S im k in  
<&. H o w a r d  (op. cit.).

anderssonii growing in lava fissures at Punta  
Photo: U. E. 22.111. 1967.

THE VEGETATION

B ecause  of its vas t  a n d  in h osp itab le  lava  
fie lds F e rn a n d in a  fo r  a long t im e r e 
m a in e d  very  p o o r ly  k n o w n  botan ica lly .  
S t e w a r t  ( 1 9 1 5  pp .  334— 3 3 6 ) ,  in h is  d e 
sc r ip t ion  of the  vegeta tion  of the  G a lap a 
gos Is lands, tr e a ted  o n ly  the n o r th e rn  an d  
n o r th -e a s te rn  p a r t s  of the  is land . T h e  only 
im p o r t a n t  collec tion  o f  p lan ts  f ro m  the 
ce n tr a l  c a ld e ra  p r io r  to m y  o w n collec
tion  w as  tha t  of Co l i n v a u x  (Co l i n v a u x , 
S c h o f i e l d  & W i g g i n s  1 9 6 8 ) ,  w h o  co l
lected 25 species of v a scu la r  p la n ts  on  the 
c e n tr a l  tu fa  cone  in 1966 . T h e  results  of 
m y  ow n  collecting  on  this tu f a  cone d if fe r  
in som e respects  f ro m  those  of Co l i n v a u x . 
No b o ta n is t  h ad  collected p la n ts  on  the  
r im  of the ca ld e ra  b efo re  m y  visit there .

B o t. N o t ise r , v o l .  125, 1972



52 UNO ELIASSON

Fig. 3. Vegetation on a patch of old weathered lava on the north-eastern  slope of Fernan- 
dina at 510 m elevation. The sparse vegetation consists of Alternanthera filifolia  ssp. 
filifolia, Froelichia nudicaulis ssp. lanigera, Jasm inocereus thouarsii var. sclerocarpus, 
D arw iniotham nus lancif olitis ssp. glandulosus and Macraea larici folia. Photo: U. E. 26.HI.

1967.

The V egetation b etw een  I'unta E spinosa  
and the N orth-E ast Part of the Itini o f the 
Caldera

P u n ta  E sp in o sa  is the  n o r th -e a s te rn  c o r 
ne r  o f the  is land  (Fig. 1). B lack lava  fields 
end  in the sea. T h e re  is a  sm all  b ay  w ith  
m a n g ro v e  vegeta tion  consis t ing  of R h izo -  
p h o ra  m ang le  L., L a guncu la r ia  racem osa  
(L.)  G a e r t n . f. a n d  A vicen n ia  g erm in a n s  
(L.) L., the  two f i rs t -n am e d  species d o m i
nating. Sca tte red  spec im ens  of C acabus 
m iers ii ( H o o k , f.) W e t t s t . a re  fo u n d  on 
shell sand. T he  lava  n e a r  the sh o re  is 
sp a rse ly  vegeta ted; on ly  th ree  species a re  
im p o r tan t ,  viz. B ra ch ycereu s  nesio ticu s  
(K. S c h u m .) B a c k e r ., M ollugo snodgrassii 
B o r i n s , an d  C yperus a n dersson ii B ü c k e -
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LER (Fig. 2). All th ree  species a re  en dem ic  
to G alapagos a n d  a re  typ ica l  in h a b i ta n t s  
o f y ou ng  lava. T h e  f i r s t -n a m e d  p la n t  is 
fo u n d  on ly  n e a r  the sh o re  (alt. u p  to 20 
m) an d  som etim es  fo rm s  la rge  clones of 
up  to 400 stem s g ro w ing  together .  T h e  
tw o la s t-n a m ed  species a re  also fo u n d  
fu r th e r  in la n d  up  to a n  eleva tion  of 70—  
80 m. Above th is  a lt i tud e  the  lava  is b a r 
ren, fo rm in g  b lack  jagged c linkers  o r  
plates, a n d  grey ish  o r  red d ish  solidified 
s tream s.  At a n  a l t i tu de  o f  200 or 300 in 
iso la ted  spec im ens  of Ja sm in o cereu s  th o u 
arsii ( W e b e r )  B a c k e r ,  var.  sc lerocarpus  
(K. S c h u m . )  A n d e r s o n  & W a l k i n g t o n  o c
cur,  the  low est  spec im ens  be ing  severa l  
h u n d re d  m e tres  f ro m  one an o th e r .  S m all
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Fig. 4. Scalesia microcephala forest on the north-eastern part of the rim of tlie Fernandina 
caldera. Other important species in this type of vegetation are Opuntia insularis, Croton 

scouleri and Zanthoxylum  fagara. The altitude is 1370 m. Photo: U .E. 24.111. 1967.

p a tch es  of g ravel an d  c inders  are  fo u n d  
a t  th is e levation. T h e  first sh ru b s  of 
D a rw in io th a m m is  la n c ifo liu s  ( H o o k , f.) 
H a u l . ssp. g lan d u lo su s  H a r l . are  m et 
w ith  at an  eleva tion  of 400— 450 m. F ro m  
th is a l t i tude  u p w a rd s ,  pa tches  of old lava  
w ea th e re d  into gravel and  s u r ro u n d e d  hv 
y o u n g e r  lava a re  covered  w ith  ra th e r  
spa rse  vegeta tion  (Fig. 3). T his  vegeta tion  
consis ts  o f A ltern a n th era  filifolici ( H o o k . 
f.) H o w e l l  ssp. filifo lia , F roelich ia  m id i-  
caulis  H o o k . f. ssp. lanigera  (A n d e r s s .) 
E l i a s s ., Ja sm in o cereu s th o u a rs ii var.  scle- 
rocarpus, L ip p ia  ro sm a rin ifo lia  A n d e r s s ., 
C hiococca a lba  (L .)  LIi t c h c ., D arw in io- 
th a m n u s  la nc ifo liu s  ssp. glandu losus, Mac- 
raca luric ifo lia  H o o k , f., Scalcsia  m ic ro 
cepha la  R o b i n s , (occurr ing  f ro m  ab o u t  
500 m elevation and  h igher) a nd  B idbo-

stg lis  h ir te lla  ( S c h r a d . )  N e e s  ex U r b a n .  

T he  size an d  the n u m b e r  o f these  vege ta 
tion pa tches  increase  w ith  alt i tude . F ro m  
600 in to 1100 in a lt i tude  the  slope is 
m u ch  s teeper  th a n  in the low er p a r ts  of 
the is land, w ith  g rave l an d  c inders  m ore  
o r  less covered  w ith  vegeta tion . At a n  ele
vation of 900— 1000 in Cordia Icuco- 
p h ly c tis  H o o k .  f. (sensu W i g g i n s  1971), C. 
revo lu ta  H o o k .  f. a n d  Scalcsia af f ini s  
H o o k .  f. ssp. g u m m ife ra  ( H o o k ,  f.) H a r l .  

a re  also found .  S ep a ra te  specim ens of the  
la s t-n am ed  p lan t  o ccu r  in places a t  low er 
a lt itudes. Above 1100 m  large a reas  a re  
covered  w ith  lava, fo rm in g  sm all  c ra te rs  
an d  solidified, o f ten  b u rs t  bubb les  w ith  
jagged  c link e rs  o r  c inders  between. On the 
o therw ise  b a r r e n  yo u n g  lava  a t  th is  a l t i 
tude F roelich ia  n u d ica u lis  ssp. lanigera  is 
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Fig. 5. View from the eastern part of the rim of the caldera, alt. 1360 m, before the 
violent eruption in 1968. The floor of the caldera is ca. 700 m below. The crater-shaped 

tufa cone on the floor is 110 m high. Photo: U.E. ‘24.111. 1967.

often found form ing dense solid cushions 
2— 5 dm  in th ickness and covering areas 
10 m 2 or m ore. A part from  regions w ith 
young lava, vegetated areas become m ore 
frequent above this elevation. D ry maria 
ro tundi folia  A. G r a y , a sm all inhabitan t 
of w eathered lava at high elevations on 
F ernand ina  and the neighbouring island 
of Isabela, grows on thin ly  vegetated 
gravel at an altitude of 1200 m and higher.

The Vegetation on the Rim of the Caldera

Scale sia inicrocephala  increases in n um 
bers above 1200 m elevation. At 1300 m 
and  h igher it form s a dense forest (Fig. 
4), in places very dense and  difficult to 
penetrate . This forest covers the whole 
rim  of the caldera. The Scalesia trees are

2— 3 m tall. O ther, although  less im por
tant, trees are Z a n thoxy lum  fagara (L.) 
S a r g ., Croton scouleri H o o k . f. and Lip pin 
rosm arinifolia. Scattered specim ens of 
O puntia insularis S t e w a r t , Duranta re- 
pens L. and Solanum  erianthum  1). D o n  
occur. The first-nam ed species is a c h a r
acteristic element in the vegetation of the 
caldera rim s of F ern an d in a  and  Isabela. 
Among o ther species growing in the ca l
dera rim  forest of F ern an d in a  are Anre- 
dera ramosa  ( M o q .) E l i a s s ., Calceolaria 
m eistan tha  P e n n e l l , Jaegeria gracilis 
H o o k . f. and  B ulbostylis hirtella. It should 
be noted, however, th a t th is enum eration  
is fa r  from  com plete. In open spots on the 
edge of the caldera D rym aria rotundifolia  
is found.
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Fig. 6. The northern and north-eastern parts of the caldera seen from the north-eastern 
part of tlie caldera rim, alt. 1360 m. Photo: U.E. 24.111. 1967.

The Vegetation of the North-Eastern W all 
of the Caldera before the 1968 Eruption

Apart from  steep cinder slopes and the 
sites of rock avalanches most of the walls 
of the caldera were covered with vegeta
tion (Fig. 7). The upper par t  of the wall 
had about the same plant species as had 
the caldera rim. Dominating trees and 
sh rubs  were Bursera graveolens (H . B. K.) 
T r i a n . & P l a n c h ., Croton scouleri, L ippia  
rosm arinifo lia , Scalesia m icrocephala  and 
M acraea larici folia. Scalesia was the most 
im portan t  species down to about 900 m 
elevation but was more or less absent for 
the last 200 m  above the caldera floor. 
The other trees and shrubs mentioned 
grew  all the way down. Calceolaria meist- 
antha  was found from the caldera rim 
dow n to an elevation of about 1100 m, 
thus  to about 430 m above the caldera

floor. The first and hitherto  only collec
tion of liow lesia palm ata  Ruiz & P a v ô n  
from  the archipelago was made just be
low the edge of the rim ( E l i a s s o n  1970 
b). Through the presence of glochids on 
the fruit this species is well adapted to 
epizoic dispersal and  has probably reach
ed tlie archipelago th rough the agency 
of birds. Other species noted from the 
north-eastern wall of the caldera were 
Adiantum  concinnum  H u m b . & B o n p l . ex 
W i l l d ., A lternanthera filifo lia  ssp. f'ili- 
folia, D esm odium  lim ense  H o o k ., Phyllan- 
thns caroliniensis W a l t ., Sida salviifolia  
P r e s l , Sclcrothrix fasciculata  P r e s l , 
A pium  lep tophyllum  ( P e r s .) F .  M u e l l ., 
T ournefortia  pubescens H o o k , f., H gptis 
spicigera  L a m ., Lycopersicon cheesmanii 
R i l e y  form a cheesmanii, E laterium  car- 
thagenense J a c q ., Ageratum  conyzoides  L.,
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Fig. 7. The eastern wall of the caldera, alt. 900 m, before the eruption in 1968. The tree 
to the left is Bursera graveolens. In the background is the south-eastern wall of the 
caldera with a prominent plateau at an elevation of ca. 1000 m. Photo: U. E. 24.III. 1967.

C h ry sa n th e l lu m  p u s i l lu m  H o o k ,  f . ,  Dar- 
w in io th c im n us  lanc i fo l iu s  ssp. glandulosus,  
Jaegeria gracilis,  B u lb os ty l is  hirtella, Cy
perns  ar is ta tus  R o t t b . ,  Eragrostis  ciliaris  
(L . )  R .  B r . ,  E. m ex ica n a  ( H o r n e m . )  L i n k  
a n d  T r ich o n e u ra  l ind leyana  ( K u n t h )  E k 
m a n .  T his  list of p lan ts  is no t  com ple te  
b u t  com pr ises  a m a j o r  p a r t  o f the species 
a t  th a t  time g row in g  on the ca ld e ra  wall.

The Vegetation of the Floor of the 
Caldera before the Eruption

T h e  largest  p a r t  of  the f loo r  consis ted  
of flat,  gen e ra l ly  h o r izon ta l ly  o r ien ted  
lava  b locks (Fig. 8) w ith  yellow ish  su l
p h u ro u s  p rec ip i ta t io n s  along  the fissures. 
T h e  very  sp a r se  vegeta tion  consis ted  of 
Bot. N otiser, vol. 125, 1972

iMo Hugo snodgrassii ,  Borrer ia  suberec ta  
H o o k .  f. a n d  C yperns  anderssonii .  On 
pa tches  w ith  c inders  a n d  gravel M ollugo  
snodgrassii  w as a b u n d a n t  (Fig. 9). S ca t t
ered  spec im ens  o f  Cyperns ligularis  L. 
w ere  fo u n d  in th e  lava  fissures, b u t  this 
species w as especially  c o m m o n  a ro u n d  the  
lake  in the n o r th  p a r t  of the c a ld e ra  floor, 
in  places b o rd e r in g  the  lake in a very  
consp icu ou s  way.

The  w es te rn m o s t  p a r t  of the  f loo r  w as 
sl ightly  h igh e r  th a n  the  rest o f the f loor. 
T u fa  h ad  slid d o w n  f ro m  the w es te rn  wall. 
In the t r a n s i t io n  zone (Fig. 10) be tw een  
the c a ld e ra  w all  a n d  the f loo r  Z o rn ia  
piurensis  M ü h l e n b r o c k ,  Sida salvii folia ,  
W alther ia  ova ta  C a v . ,  Cyperus andersso 
nii, A n th e p h o ra  h e rm a p h ro d i ta  (L.)
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K u n t z k ,  Aris tida  subspicata  T i u n .  & R u p r .  

and Muhlenbergia m icrosperm a  (DG.) 
K u n t h  were noted.

The Vegetation of the Tufa ('.one before 
the Ei ,V  a

The low er parts o f the w estern slope  
o f the sm all tufa cone was relatively  rich
ly vegetated w ith  Bursera graveolens  and 
Waltherici ovata.  Tall shrubs o f D odonaea  
viscosa  (L.) Jacq . var. spat alata  (J. E. 
S m i t h )  B e n t h a m  grew on the north -w est
ern slope. The northern side of the cone  
sloped dow n to the southern end o f the 
caldera lake, w hich  was here bordered by 
a zone of C yperus ligularis. On the adja
cent cinder slopes of the cone Mollugo  
snodgrassii  w as very abundant. T he sm all 
circular lake in the eastern part o f the 
cone w as bordered by a dense grow th of

Cyperus ligularis.  Shrubs of Baccharis  
gnidiifolia  H.B.K. and D arw in io tham n us  
lancifolius  ssp. glandulosus  grew on the 
south side o f the cone.

I m ade a botanical investigation o f the 
tufa cone and noted the fo llow ing  29 spe
cies of vascular plants: A diantum  concin
num, A lternanthera filifolia  ssp. filifolia, 
Froelichia nudicaulis  ssp. lanigera, Mol
lugo snodgrassii,  Cassia picta  G. D o n ,  
Crotalaria pu m ila  C. G. O r t e g a ,  Desmo-  
dium  g labrum  ( M i l l . )  DC., Bhynchosia  
m inim a  (L.) DC., Sty losanthes sym pod ia l is  
T a u b . ,  T ephrosia  decum bens  B e n t h . ,  Bur
sera graveolens, Acalypha parvula  H o o k .  
f., Chamaesyce punctulata  ( A n d e r s s . )  

B u r g h ,  D odonaea viscosa  var. spatulata, 
W altheria  ovata, S arcos tem m a angustis
s ima  ( A n d e r s s . )  R .  W .  H o l m ,  L ippia  
rosmarini folia, Cacabus miersii, Borreria  
suberecta, Baccharis gnidiifolia, Bidens ri- 
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Fig. 9. M oIIugo snodgrassii on lava gravel  a t  the  sou th -w es te rn  foot of  the tu fa  cone  on 
the  f loor of the ca ldera .  In the  b a c k g ro u n d  is pe tr i f ied  lava. The a l t i tude  is (170 m.

P h o to :  U .E .  25.III. 19(17.

paria  H.B.K. var. refracta  ( B r a n d e g e e ) 
() .  E .  S c h u l z , Darw in io tham nus lanci- 
folius  ssp. glandulosus, Macraea larici- 
folia, Pectis tenuifolia  (DC.) S c h u l t z - B i p ., 
Cyperus anderssonii,  C. ligularis, Aristida  
rcpcns  T r i n ., Cenchrus p la tyacanthus  A n - 
d e r s s . and P aspa lu m  galapageium  C h a s e .

C o l i n  v a u x , S c h o f i e l d  it  W i g g i n s  
(1968) have reported 25 species of vasc
ular plants collected  by the first-nam ed  
author on the tufa cone in 1966. Seven  
species reported by them  were not noted by 
me, viz. D rym ar ia  corda ta* (L.) W i l l d ., 
Cassia occidentalis  L., Phaseolus mollis  
H o o k , f., Tournefortia  pubescens, Aristida

* T he  occurrence  of D rym aria  cordata  in 
this locality  seems m ost  unlikely .  I c an n o t  
he lp  b u t  suspect th a t  th is  p lan t  was c o n 
fused w ith  I), ro tund ifo lia .

subspicata, Setaria setosa  (Sw.) B e a u v . 

and Trichoneura lindleyana.

After the e ru p t io n  Mr. R o g e r  P e r r y  visi ted 
the ca ld e ra  in N ovem ber  1968 and  in March 
1970. On his f irs t  visit  he  observed  no p lan ts  
in the c ra te r ,  except a few ones rem a in ing  
on the very  u p p e r  slopes. On the  second 
occasion he collected ten  p lan t  species and  
observed a n o th e r  five w h ich  were  th en  r e 
establishing a f te r  the e ruption . M r .  P e r r y  
k ind ly  sent me the  collected  plants ,  all of 
which  had  been taken  a ro u n d  the base  of 
the old cen t ra l  cone. T hese  p lan ts  were  
MoIIugo snodgrassii, Cassia picta, Crotalaria  
pum ila , A ca lypha  parvula , C ham aesyce punc-  
tulata, S ida  sp inosa  L., Cacabus m iersii, 
Lycopersicon  ch eesm an ii fo rm a  m in o r  M u l 
l e r  and A ristida  repens. Mr. P e r r y  also 
noted  W altheria  ovata, L ipp ia  rosm arin ifo lia , 
S o lanum  eria n th u m , D a rw in io th a m n u s lanci- 
fo liu s  ssp. glandulosus  a n d  C yperus an d ers
sonii. Cacabus m iersii w as  fo u n d  to fo rm  
quite  extensive p a tches  a ro u n d  p a r ts  of the
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Fig. 10. The south-western part of the tufa cone seen from the western part of the floor 
of the caldera, alt. 670 m. In the foreground are Aristida subspicata  and shrubs of Wal

ther id ouata. Photo: U.E. 25.III. 1967.

hase  o f  the  c o n e  an d  on  the less s teep  ta lus  
s lo p es  o f  the w a l l s  o f  the ca ldera  (P erry  
in litt.).

FLORISTIC RELATIONS BETWEEN  
FERNANDINA AND ISABELA

T h e  sh o r t  d is tance  be tw een  F e rn a n d in a  
a n d  Isabela , the  s im i la r  petro logy, a n d  the 
s im i la r  a l t i tu d in a l  cond it ions  m a k e  these 
tw o  is lands closely assoc ia ted  also in flo- 
r istic  respects. E ig h t  endem ic  G alapagos 
ta x a  seem  res tr ic ted  to these two is lands, 
viz. Mollugo snodgrassii ,  Froelichia  nudi-  
canlis  ssp. lanigera, Jasm ino cereus  thouar-  
sii var .  sc lerocarpus , O pun tia  insularis,  
D a rw in io t l ia m m is  lanci fa l ias  ssp. g la n d u 
losus, Scalesia  a f f in i s  ssp. g u m m ife ra ,  S. 
m icrocep ha la  a n d  P e n n ise tu m  p a u p e ru m  
N e e s  ex  S t e ijd .

M ollugo snodgrassii  inhab i ts  re latively  
f resh  lava  fields as well as lava  gravel 
f ro m  nea r  sea level up  to a n  a l t i tude  of 
1600 in (Volcan W olf) .  On Isabela  it has  
been collected  at low a lt i tudes  in n u m e 
rous localities, a n d  at h igh  elevations on 
Volcan W o lf  (at 1600 in), V. D arw in  (at 
1200 ni) , V. San to  T o m as  ( =  S ie r ra  Negra) 
(at 930 m) an d  C erro  Azul (at 1530 m).

C h r i s t o p h e r s e n  (1932 p. 75) described M. 
snodgrassii var. santacruziana  from Santa 
Cruz in the Galapagos archipelago. This 
taxon has since been regarded as a distinct 
subspecies of M. floriana ( E l i a s s o n  1970 a
p. 266).

F roelichia  n ud icau lis  ssp. lanigera  is 
genera l ly  fo u n d  on fre sh  lava. A lthough  it 
m ay  be fo u n d  at low elevations, it is m u ch  
m ore  c o m m o n  at h ig h e r  a lt i tudes  w here  it
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may sometimes form a dense growth on 
otherwise barren  lava. On Isabela it has 
been collected on Volcan Wolf, V. Darwin 
and V. Alcedo. It has h itherto  not been 
collected above 1200 m elevation (collected 
at this altitude on V. Darwin).

Jasminocereus thouarsii var. sclerocar- 
pus  grows from near sea level up to at 
least 1120 m (V. Darwin). Isolated spe
cimens are sometimes found on other
wise barren  lava on F ernand ina  and on 
the north-eastern slope of Volcan Wolf 
on Isabela. On Isabela I have noted it on 
V. Wolf (up to an altitude of more than 
800 m where it can be found bearing 
epiphytically growing Tillandsia insularis 
Mez), V. Darwin (up to 1120 m), V. Al
cedo (on the floor of the caldera, alt. ca. 
750 m), and near sea level in the vicinity 
of Villamil.

Opuntia insularis grows from  near sea 
level up to at least 1600 m elevation (Vol
can Wolf). It is a characteristic element 
in the vegetation of the c ra ter  rim of 
F ernandina as well as of the rims of V. 
Wolf, V. Darwin and V. Alcedo on Isabela.

Darwiniothamnus lancifalius  ssp. glan
dulosus  grows on weathered lava at ele
vations between 150 m and 1200 m. On 
Isabela it is known from V. Wolf, V. D ar
win and V. Alcedo.

Scalesia affinis  ssp. gum m ifera  occurs 
as scattered specimens or small groups 
from near sea level up to ca. 1000 m ele
vation (Fernandina). On Isabela it is 
know n at low levels from at least Villamil 
in the south to P un ta  Albemarle in the 
north. On the western slope of Volcan 
Darwin it extends to between 400 and 500 
m elevation, and on the north-eastern 
slope of V. Alcedo to about 800 m eleva
tion.

Scalesia micracepluda  is the most im
portan t  species in the caldera rim forests 
on F ernandina as well as on Volcan Wolf, 
V. Darwin and V. Alcedo on Isabela. It 
extends to heights above 1600 m on V. 
Wolf. f)n the north-eastern side of V. 
Alcedo it occurs from the rim down to 
about 700 m. South of Istmo P erry  on

Isabela it is replaced by S. cordata  S t e w 
a r t , but the delimitation of these two taxa 
needs fu rthe r  research.

Pennisetum pauperum  is know n only 
from high elevations in lava and  cinder 
beds on F ernand ina  and  Isabela ( R e e d e r  
& R e e d e r  1971 p. 876).

Of non-endemic species only three seem 
to have been found on both  Fernand ina  
and  Isabela but,  so far, not on other 
islands in the archipelago. These species 
are Dr g maria rotundifolia, Calceolaria 
meistantha  and Duranta repens. The first- 
named plant grows in open patches on 
cinders and weathered lava at elevations 
above 1100 m. On Isabela it has been col
lected on Volcan Wolf (at 1600 m), V. 
Darwin (at 1180—-1220 m) and  Gerro Azul 
(at 1300— 1350 m). Outside F ernand ina  
Calceolaria meistantha  has heen found 
only on Cerro Azul on Isabela at 960 and 
1530 m  elevation ( E l i a s s o n  1968 p. 245). 
Duranta repens  forms a constituent of the 
shrubby vegetation at about 1350 m eleva
tion on F ernandina and at ca. 1200 and 
ca. 1100 in altitude on Volcan Darwin and 
V. Alcedo respectively on Isabela. More 
non-endemic species com mon only to F er 
nandina and Isabela may probably  be 
found when these islands have been better 
explored. Many species to-day know n only 
f rom  Isabela m ay be expected to occur on 
F ernand ina  as well.
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Four Species o f  A lliu m  sect. A lliu m  in  G reece
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ABSTRACT

B o t h m e r , R. VON 1972. Four species of Allium sect. Allium in Greece. — Bot. Notiser 
125: 62— 76.

The morphological variation in the species Allium rotundum  L., .4. sphaerocepha- 
lum  L., A. chamaespathum  Boiss., and .4. amethystinum  T a u s c h  is described. The 
two last-mentioned species are typified. .4. amethystinum  T a u s c h  is suggested as the 
correct name for .4. descendens L., which has been declared a nomen ambiguum.

INTRODUCTION

W h e n  s tudy ing  the All ium  am pelopra-  
s iim  com plex  in Greece 1 h a d  to consider  
the incorrec t ly  d e te rm ined  h e rb a r iu m  
m ater ia l ,  a nd  hence  all m ore  o r  less tail- 
g row n, red- o r  w h ite - f low ered  species of 
A ll ium  sect. A ll ium  in the a re a  h ad  to he 
inc luded  in the investigation. T h e  m o r 
phological v a r ia t io n  w ith in  .4. sphaeroce-  
j iha lu m  L., .4. a m e th y s t in u m  T a u s c h , a n d  
.4. ch a m a e sp a th u m  Boiss . was studied. 
These  species d if fe r  from  the  .4. am pelo-  
p ra s u m  complex, fo r  exam ple  in hav ing  
fistulose, m ore  o r  less cana l icu la te  leaves. 
T h o u g h  only  d is tan t ly  re la ted  a n d  m o r 

pho log ica lly  d iss im ilar ,  .4. r o tu n d u m  L. 
is also included.

P r in c ip a l  d iscussions abo u t  m o rp h o lo 
gical ch a ra c te rs  a n d  sys tem atic  posi t ions of 
species in sect. A ll iu m  in Greece will lie 
pub lish ed  later.

MATERIAL

Living material has been collected by the 
author and colleagues from Lund during 
journeys in Greece from 1958 to 1970, and 
has been cultivated in the Botanical Garden, 
Lund. Material from the following herbaria 
has been studied: BM, C, DR, E, G. GB, JE, 
K, I.D. LY, M. S, TO. W, WU. The abbrevia
tions are in accordance with the “Index 
H erbariorum” (L a n j o u w  & S t a f l e u  1 9 6 4 ).

KEY TO SPECIES TREATED

1. Leaves flat, more or less carinate .................................................................................................  2
Leaves fistulose, more or less canaliculate ................................................................................  3

2. Bulbils dark red to almost black, leaf margin smooth
or with sparse, irregular teeth .................................................................................. 4. rotundum
Bulbils yellowish brown to dark brown, leaf margin
with dense, regular teeth .............................................................  .4. ampeloprasum  complex

3. Spathe 2—4(-—5)-valvate, shortly acute, persistent  4. sphaerocephalum
Spathe univalvate, deciduous ............................................................................................................  4

4. Leaf sheathing the scape up to the inflorescence ....................................  .4. chamaespathum
Leaf sheathing up to about 1/2 of the scape ..............................................  A. amethystinum
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Fig. 1. Bulbils from A: Allium rotundum L. — B: .4. sphaerocephcilum L. — C: A. amethy
stinum T a u s c h .  —  T h e  scale units given are equal to  0 .5  c m .

TAXONOMY

Allium rotundum L.
L in n a e u s  1762 p. 423.
A. porphyroprasum H e l d r .  & S a r t . ;  H e l d -  

r e i c h  1898 ]>. 394 .

Habit: (21— )25— 75(— 91) cm tall, leaf 
sheath covering 1/2— 1/5 of the scape. — 
Main bath rounded, rarely ovoid, (0.5— ) 
0.7— 1.8(— 2.3) cm in diameter, hull) coats 
dark  red or rarely dark  brown, outer 
sheaths usually fibrous. —  Bulbils 0— 6 
(— 18), situated on or  rarely up to 3.2 (—
4.1) cm above the main bulb, 4.0— 10.3 
m m long and 3.1— 8.2 mm broad, varying 
in shape, rounded to semi-circular in 
transverse section, apex somewhat ex- 
serted (Fig. 1 A); one dark  red coat. 
Leaves 2— 5 (— 9) per flowering stem, 
flattened, indistinctly carinate; uppermost 
leaf 8— 21 (— 33) cm long, 0.2— 0.7(— 1.0) 
cm broad; second leaf 9— 23(— ?) cm 
long, 0.3— 0.8(— 1.0) cm broad. Lower 
leaf sheaths sometimes fibrous. —  Inflo
rescence usually spherical, rarely ovoid, 
1.0— 4.5(— 5.0) cm in diameter (Fig. 2 A).

- Spathe  deciduous, only occasionally 
observed in the material collected. 
Flowers  pink to red. — Outer tepals 4.2— 
6.1 (— 7.5) mm long, (1.2— )1.4— 2.5(— 
2.8) mm broad, broadest at about the

middle; apex obtuse (Fig. 3 F, G). Abaxial 
surface with small and sometimes also 
with large papillae. — Inner tepals (3.8— ) 
4.2— 6.4 (— 6.9) mm long, (1.7— )2.0— 3.2 
(— 3.6) mm broad, usually clawed; apex 
obtuse to truncate (Fig. 3 F, G). Abaxial 
surface ra ther  sparsely covered with small 
papillae. —  Stamens  (2.4— )2.6— 4.7(—
5.2) mm long, always shorter than the 
tepals (sometimes lateral appendages of 
the inner stamens extending), inner s ta
mens usually somewhat longer than the 
outer ones (Fig. 3 F, G). Outer stamens 
basally more or less sparsely covered with 
lateral papillae. Inner stamens tricuspi- 
date, flat part of the filament about 2/3 
of the length of the whole stamen; lateral 
appendages 1.6— 2.8(— 3.2) mm long. 
Pistil (2.4— )2.8— 4.5(— 5.0) m m  long. -  
Capsule 2.0— 3.5 mm in diameter, the 
valves rounded. —  Seeds  2.2— 3.1 mm 
long, 1.1— 1.8 mm broad, triquetrous in 
transverse section.

.4. rotundum  is best characterized by 
the dark red bulbs and bulbils, the sta
mens shorter than the tepals, and the very 
broad inner tepals.

DISTRIBUTION: Central and southern 
Europe, Asia Minor, northern  Iran. Distri
bution in Greece shown in Fig. 4.
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Fig. 2. Inflorescences from  
A: Allium rotundum  L. —  
B: A. sphaerocephalum  L. 
(arrows indicate the persi
stent spathe). —  C: A.
cham aespathum  B o iss. —  D 
— E: A. amethyst inum
T a u s c h . —  The scale units 
given are equal to 1 cm.

ECOLOGY: Montane, rarely weedy.

FLOW ERING PERIOD: May— July.

VARIATION. According to V v e d e n s k y  

(1935), .4. ro tundum  varies widely in the 
Caucasus and Crimea areas, especially in 
the shape and colour of the tepals, and a 
separate species is described (.4. jajlae 
V v e d .)  . Material from  these areas is in 
need of more detailed study.

In Greece the species is ra ther  constant 
Bot. N otiser, vol. 125, 1972

with only some variation in size charac
ters (stem height and inflorescence d ia
meter). Plants both with and without 
fibrous leaf sheaths occur.

Allium sphaerocephalum  L.
L i n n a e u s  1753  p. 297.

The description below is based on m ate
rial from the whole range of distribution 
of the species. A. sphaerocephalum  shows 
considerable m orpb  'rg ical variation in24
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A B C D
Fig. 3. Shapes of tepals and stamens in A— E: Allium sphaerocephalum  L. —  F— G: A. 
rotundum  L. —  Upper row: Outer tepals. —  Second row: Inner tepals. —  Third row: 
Filaments of outer stamens. —  Fourth row: Filaments of inner stamens. —  A: Amorgos, 
(ireece ( B o t h m e r  no. 491, LD). —  B: Palermo, Sicily (Ross 1904, LD). —  C: Korinthos, 
Greece ( B o t h m e r  no. 63, LD). —  1): Piliscaha, Hungary ( F i l a r s z k y  no. 793, LD). —  
E: Wallis, Switzerland ( S i m o n  24.7. 1936, LI)). —  F: Neusiedler See, Hungary ( K r f . b s  12.6.

1895, LD). —  G: Kythraea, Cyprus ( S iN T E N is  Mai 1880, LD). — Approx. X6.

both  size and sh a p e  o f  severa l  organs,  
and m a n y  taxa ha v e  been d escr ib ed  (see 
R e g e l  1875, R i c h t e r  1890, and  A s c h e r -  

s o n  & G r a e b n e r  1905— 1907).
H a b it :  (20— )3 0 — 9 0 ( — 115) cm  tall,

leaf  sh ea th s  c o v er in g  1 /2— 1/3 (— 1/4) of  
the scape .  —  M a in  b u lb  ovo id ,  0 .4— 2.2 
cm in d iam eter,  w ith  v e l lu m -l ik e  or rarely  
f ib r o u s  tunics.  —  B u lb i ls  0— 3 ( — 11),  
s i tua ted  o n  or up  to 2.0 (— 8.5) cm  above

the m a in  bulb , 0 .5— 1.8(— 2.3) cm long,  
a cum inate ,  lanceo la te ,  w ith  one  pale  
y e l lo w ,  rough  or  sm o o th  coat (Fig. 1R) .  
—  L e a v es  (1—-)2— 5 ( — 7) per f low ering  
stem , usua l ly  w ithered ,  f istu lose ,  cy l in d r i 
cal or so m e w h a t  cana l icu la te  and then  
w ith  a scabrous  m argin .  U p p erm o s t  leaf  
10— 30 cm  long, 1— 4 m m  broad.  
In f lo re sce n c e  sp her ica l  or  so m e w h a t  e lo n 
gate, (0 .8— ) 1 .3 — 5.0 (— 6.4) cm  in dia- 

Bot. Notiser, vol. 125, 1972
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Fig. 4. Al l ium r o t u n d u m  L. D istr ibution  in Greece.

meter (Fig. 2 B). —  S pat lie persistent, 2— 
4(— 5)-valvate, valves 0.5— 2.0(— 2.5) cm 
long (Fig. 2B ).  —  Flowers  rose-coloured 
o r  purple, sometimes white. — Outer 
tepals (2.6— )3.5— 5.5(—-6.2) mm long, 1.2 
— 2.3 mm broad, equalling the inner s ta 
mens or sometimes slightly shorter, 
broadest at or somewhat below the middle; 
apex obtuse (Fig. 3 A— E). Abaxial su r 
face more or less densely covered with 
large and/or  small papillae, rarely smooth 
(Fig. 7). —  Inner tepals (2.6— )3.5— 5.5 
(— 6.2) mm long, 1.5—-2.6 linn broad, 
widely varying in shape, sometimes ovate 
but usually clawed (c. 1 mm) ; apex trun- 
Bot. N otiser, vol. 125, 1972

cate to obtuse, rarely sub-acute (Fig. 3 A 
— E). Abaxial surface more or less densely 
covered with large and/or  small papillae, 
sometimes smooth. —  Stamens  (3.0— ) 
3.5— 5.5(-—6.2) mm long, the two whorls 
equal in size and usually longer than the 
tepals, rarely of the same length or some
what shorter (Fig. 3 A— E). Outer s ta
mens with sparse, lateral papillae on 
lower half of the flat par t  of the fila
ment; lateral appendages rarely frequent. 
Inner stamens tricuspidate, flat part  of 
the filament 1/2— 2/3 of the length of the 
stamen, lateral papillae more or less 
dense; lateral appendages 1.5— 3.0(— 4.0)



Fig. 5. Seeds from A: Allium sphaerocephalum L. — B: .4. cluimaespathum Boiss. — C: 
.4. amethystinum T a u s c h  — The scale units given are equal to 1 mm.

mm long. — Pistil (3.4— )4.0 7.5 (— 8.1) 
mm long. —  Capsule 2.0— 3.0 nun in 
diameter, the valves rounded. — Seeds 
(1.8— )2.0— 3.2(— 3.4) mm long, 0.9— 1.9 
(— 2.1) mm broad, triquetrous in t ran 
section (Fig. 5 A).

.4. sphaerocephalum  is extremely vari
able. Main characteristics are the per
sistent, 2— 4-valvate spathe, pale yellow 
bulbils, which are attenuated at both ends 
and acuminate at apex, and the usually 
clawed inner tepals (the la tter character 
is also found in .4. ro tundum ).

DISTRIBUTION: Central and southern 
Europe, the Mediterranean, Asia Minor 
and the Middle East. In the latter area the 
species is rare  and some earlier reports 
are dubious (cf. F e i n b r u n  1943).

ECOLOGY: Dry limestone and sand
stone cliffs or rocky slopes and gravel, 
rarely  a weed or in sand dunes.

FLOW ERING PERIOD: June— August.

VARIATION: The great variation and 
division upon several form series makes

.4. sphaerocephalum  a complicated aggre
gate. The appropria te  rank  of the form 
series is at present uncertain. The com
plex is in need of more careful revision 
both concerning morphological variation 
and nomenclature, preferably using m ate
rial in cultivation taken from the whole 
distribution area. The present treatment 
is preliminary and taxonomic rank is not 
given to the different types recognized in 
Greece. These are three o r  possibly four 
in num ber (cf. Fig. 6) :

1. arvense  type (cf. .4. arvense Guss.; 
G u s s o n e  1827 p. 403). Flowers usually 
white, with large tepals (Fig. 3 A— R) and 
lacking papillae on tepals and pedicels 
The type occurs on the Kikladhes, one 
population also found on SE Peloponni- 
sos. The m orphology of the Greek collec
tions agrees well with material from 
southern Italy. .4. aegaeum  H e l d r . & 

H a l ä CSY belongs to this form series.
2. trachgpus  type (cf. .4. trachypus  

Roiss. & S p r u n . ;  B o i s s i e r  1846 p. 114; 
.4. sphaerocephalum y trachypus  Boiss.; 
B o i s s i e r  1884 p. 236). Flowers intensely

Bot. N otiser, vo l. 125, 1972
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Fig. G. Allium sphaerocephalum  L. Distribution in Greece; •  arvense type, A trachypus  
type, ■ sphaerocephalum  type, n intermediates between trachypus and sphaerocephalum  
types. The special type found on Amorgos (Kikladhes) is here referred to the arvense

type.

red, som etim es purp le , u sual ly  w ith  sm all 
tepals (Fig. 3 C), pedicels an d  tepals 
densely  covered w ith  sm all pap il lae  (Fig. 
7 C). T he  type  is d is tr ibu ted  on Peloponn i-  
sos, Attica, w e s te rn  T h race ,  w este rn  T u r 
key an d  on the eastern  Aegean is lands.

3. sp ha ero cep h a lu m  type. F low ers  p in k  
o r  red, w ith  tepals  of vary in g  size (Fig. 
3 1), E),  and  w ith  large, spa rse  pap il lae  
on  tepals  b u t  u su a l ly  lack ing  pap il lae  on 
pedicels (Fig. 7 A). T h is  type  occurs  in 
n o r th e rn  Greece an d  eas te rn  T hessa ly  and  
resem bles  m a te r ia l  f r o m  cen tra l  E u ro pe .

In a reas  w h e re  t ra ch y p u s  an d  sphaero 
cep h a lu m  types  m eet in te rm ed ia te  speei- 
B ot. N o tise r, vol. 125, 1972

m ens o ccur  hav ing  b o th  sm all an d  la rge  
pap il lae  on the tepals,  a n d  w ith  som e 
pap il lae  on  the pedice ls (Fig. 7 B).

Amorgos type. All collected m a te r ia l  
(five popu la t ions )  f ro m  the is land of 
A morgos (Kikladhes) h a s  tepals  w ith  very  
sm all papil lae ,  w h ich  d if fe r  f ro m  the ty p e  
co m m on  in the t r a c h y p u s  fo rm  series.

Allium chamaespathum Boiss.
Roi ssier  184G p. 113. —  O r i g. c o l l . :  

M argot , Hah. in insu la  Z a c y nth o  (apparently  
in G, but on loan  e lsew h ere ) .

Habit: (10— )20— 45 (— 61) cm  tall. 
Main bulb  ovoid, 1.8— 2.6 cm in d ia m .T
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A B C

Fig. 7. Allium sphaerocephalum L. Outer te
pals and pedicels. — A: sphaerocephalum 
type. — B: Intermediate between sphaeroce
phalum  and trachypus  types. — C: tracliypus 
type. — Approx. X 10.

with some layers of white, vellum-like  
tunics. —  Bulbils  not observed in the 
material collected. —  Leaves  2— 3 per 
flowering stem, almost withered, fistulose, 
canaliculate, with conspicuous nerves, the 
uppermost just below the inflorescence  
(Fig. 2 C). The distance from the second  
to Ihe uppermost leaf (9— )11— 22(— 28) 
cm. The transition between leaf and leaf  
sheath markedly thickened. —  Inflores
cence  spherical or semi-spherical,  (2.4— ) 
3.0— 4.5 cm in diameter (Fig. 2 C). 
S pathe  2.5— 4.5 cm long, univalvate, de
ciduous, or often wedged into and re
maining within uppermost leaf (Fig. 8 15).

Flow ers  cylindrical, white to greenish  
with dark green nerves. —  Outer tepals  
(3.5— )3.9— 4.7(— 5.1) mm long, 1.3— 1.8

mm broad, usually shorter than Ihe inner  
tepals, broadest at or som ewhat above the 
middle, sometimes of uniform breadth; 
apex obtuse to truncate (Fig. 9). Abaxial 
surface with low ridges. —  Inner tepals  
3.9— 5.1 mm long, 1.3— 1.6 mm broad, 
spathulate; apex truncate or emarginate  
(Fig. 9). Abaxial surface with low ridges.
-  Stam ens  4.0— 5.2 (— 5.5) in in long, the 

two whorls equal in size and of about the 
same size as the inner tepals (Fig. 9). 
Outer stamens som ewhat varying in 
breadth, basally or up to the middle of 
(lie flat part of the filament more or less 
densely covered with small papillae. Inner 
stamens tricuspidate, flat part of the fila
ment about half as long as the whole  
stamen or slightly longer; lateral appen
dages (1.0— )1.5— 2.5 mm long. —  Pistil  
(4.9— )5.2— 6.3 (— 7.5) in in long. —  Cap- 
sule 4.0— 4.8(— 5.2) inm in diameter, with 
characteristic rounded cusp, the valves  
rounded (Fig. 12 D). —  Seeds  3.2— 4.3 
mm long, 1.8— 2.3(— 2.5) mm broad, flat 
(Fig. 5 15).

A B C
Fig. 8 . A : Allium amethystinum  T a u s c h , bul
bil upgrown on the scape (tunics removed). 
— B: Spathe of .4. chamaespathum  Boiss. — 
C: Spathe of .4. amethystinum  T a u s c h . —  
Half natural size.

Bot. N otiser, vo l. 125, 1972
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Fig. 9. Allium cham aespathum  B o iss. Shapes 
of tepals and stam ens. — Upper row: Outer 
tepals. -— Second row: Inner tepals. —  Third 
row: Filam ents of outer stam ens. —  Fourth  
row: Filam ents o f inner stam ens. —  A: 
P anics, Greece ( G u i o l  no. 293, BM). —  B: 
Lycabettos, Greece ( H e l d r e i c h  no. 1196, 
LD). —  C: Gazi, Crete ( Gr e u t k r  no. 7580, 
LD). — 1): Vallona, Albania ( H a n n i b a l  Sept. 
1903, BM).  — Approx. X6.

A. chamaespathum  is best characterized 
by the leaves sheathing the flowering stem 
up to the inflorescence, and a small 
spathe, which is usually covered by the 
uppermost leaf. Inner tepals are spathu- 
late and truncate or emarginate. The 
tepals lack papillae, but have a system 
B ot. N o tise r, vol. 125, 1972

of low, longitudinal ridges (cf. .4. amethys
t inum ).  The seeds are flat.

DISTRIBUTION (map in Fig. 10): The 
Balkan Peninsula and on Crete. From the 
limited material available the species 
could he rare th roughout the range of 
distribution, but the late time of flowering 
may account for this as very few botanists 
have collected in this area during the 
autum n.

ECOLOGY: Rocky limestone slopes.

FLOW ERING PERIOD: September— 
October.

VARIATION: The species is distinct 
with very little morphological variation. 
One collection (Lycabettos, Attica, H e l d -  

r e i c h  no. 1196) differs in that the flat 
part  of the inner filament is c. 3/4 of the 
length of the whole stamen (in other 
collections the ratio is 1/2— 2/3, Fig. 9).

Allium am ethystinum  T a u s c h

T a u s c h  1 8 2 8  p.  2 5 6 .  —  O r i g ,  c o l l . :  
Herb. T a u s c h ,  e D a l m a t i a  (PRC lectotype).

A. segetum  J a n  ex J. A. & .1. H. S c h u l t e s ;  
J a n  ex J. A. & J. H. S c h u l t e s  in R o e m e r  & 
S c h u l t e s  1 8 3 0  p.  1 0 2 0 .  —  O  r i g. c o l l . :  N o t  
seen, inquired f o r  unsuccessfully  in B ,  BM, 
GE, K, M, RO.

?.4. eminens  G r e n .; G r e n i e r  1833 (not seen, 
cited in G r e n i e r  & G o d r o n  1855 as a sy n 
onym  of A. descendens  L.).

A. rollii  T e r r  ; T e r r  a c c i  a n o  1 8 8 9  p.  2 8 9 .
O r i g ,  c o l l . :  Not seen, inquired for 

unsuccessfully in BM, GE, NAP, RO.
.4. descendens  L.; L i n n a e u s  1753 p. 298, 

nom. ambig. ( K o l l m a n n  1970).
A. segetale  J a n ; J a n  1 8 2 7  p. 2 5 ,  nom. nud. 

( K o l l m a n n  1 9 7 1 ) .

The Linnaean nam e for this taxon, i.e. A. 
descendens , w as by K o l l m a n n  (1970) de
clared as a nom en ambiguum. Later on 
(1971) she suggested A. segetum  J a n  ex 
S c h u l t e s  (1830) as the correct name. H ow 
ever, ,4. a m ethyst inum  T a u s c h  antedates this 
and has priority. The type material (in PRC) 
of the latter nam e is well preserved and 
easily  identifiable.

Habit: (32— ) 50— 110 (— 124) cm tall, 
scape usually rose or red. — Main bulb
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Fig. 10. Allium cham aespathum  Boiss. Total distribution ( °  li terature reports).

spher ica l ,  w ith  severa l layers  of white , ally lacking, if p resen t  1— 4 p e r  specim en,
vellum -like tun ics  w ith  sparse  nerves ; 1— 2.5 cm  long, g rey ish  yellow, w ith  a
o u te rm o s t  hull) coat thick, w hite  w ith  a re t icu la te  su r face  an d  a single, th in  hull)
ro ug h ,  p lica ted  surface . —  B ulb ils  usu- coat (Fig. 1 C) ; s i tua ted  on the scape  3— 5

Bot. N o tise r, v o l. 125, 1972
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c m  above  the m ain  bu lb  and connected  
w ith  this by a “s t ip e ” (Fig. 8 A). —  L e a v es  
(3— )4 — 5 per  f lo w er in g  stem, w ithered ,  
f is tu lose ,  0 .2— 0.8 cm broad, canaliculate ,  
u su a l ly  carinate  (see K o l l m a n n  1971, Fig.  
2 e ) ,  edges w ith  sparse,  sm all  teeth. —  
In f l or e sc en ce  spherical,  2 .5— 6.6 cm in  
diam eter;  pedicels  o f  central f low ers  in 
fru it ing  stage usua l ly  e lon gated  to about  
tw ice  the length  in an th es is  (Fig. 2 D ,  E).

S p at  he  2.1— 7.8 cm  long, un iva lvate ,  
d e c id u o u s  (Fig. 8 C ) .  —  Fl oaters  usually  
cy lind rica l ,  at first u su a l ly  purple ,  later  
paler,  and so m et im es  a lm ost  white .  —  
O u te r  te p al s  (2.7— )3 .1 — 4 .6 (— 5.5) m m  
long ,  0.9— 1.9 m m  broad, u sua l ly  shorter  
th a n  inner  tepals  (rarely o f  the sam e  
len g th ) ,  broadest  at or so m e w h a t  above  
the m id d le  or u n i fo r m ly  broad; apex  
o b tu se  to truncate,  rarely acute  (Fig. 11). 
Abaxia l  su rfa ce  w ith  lo w  ridges or  rarely  
w ith  sm all  pap i l lae  at the base. —  Inner  
t e p a l s  (3.1— )3 .5— 5.3 (— 6.3) m m  long,  
0 .6 — 1.4 m m  broad, sp athu la te  or u n i
fo r m ly  broad; apex  obtuse,  truncate  or  
em a rg in a te  (Fig. 11). Abaxial su rface  w ith  
l o w  ridges. —  S t a m e n s  (3.0— )3 .4 — 5 .3 (—  
5.5) m m  long, the tw o  w h o r ls  equal in 
size  and  u sua l ly  shorter  than  the inner  
tepals  (Fig. 11). Outer s ta m e n s  very  
narrow , basa llv  m ore  or less sparse ly  
co v er ed  w ith  lateral papillae.  Inner  s ta 
m e n s  tr icuspidate ,  flat part o f  f i lam ent  
1/2— 2/3  as long as the w h o le  s tam en,  
u su a l ly  w ith  sparse  lateral papillae; lateral  
a p p en d a g e s  (3.0— )3 .5 — 4.5 (— 5.0) m m  
long. —  Pis t i l  3 .7— 6.0 m m  long, o f ten  red 
co lou red .  —  Capsul e  v a lves  round  or  
cord ate  (Fig. 12 A— C). —  Se e ds  2 .9—-4.3 
m m  long, 1.7— 2.7 m m  broad, f lat  (Fig. 
5 C).

.4. a m e t h y s t i n a m  is best  character ized  
b y  the  n a rro w  inner  tepals, the ret icu late  
bu lb i ls ,  tbe w h ite  and rough  outer  bu lb  
coat,  and  b y  the pedicels  o f  the cen tra l  
f lo w e r s  p ro lo n g in g  after  fert i l izat ion  to 
ab o u t  do u b le  length , fo rm in g  a “seco nda ry  
in f lo r e s c e n c e ” in the fru it ing  stage  (Fig.  
2 E ) .

D I S T R I B U T I O N  (map in Fig. 13):  
S o u th e rn  Italy, D a lm atia ,  Albania,  Greece,  
w estern  T u r k e y  ( c f .  K o l l m a n n  1971, Fig. 
3).  O ne report  fro m  C aucasus is pro ba b ly  
in correct  ( c f .  V v e d e n s k y  1935, and F e i n -  

15 h  U N  1943).

ECOLOGY: U su a l ly  a w eed  in cu lt iva ted  
or a b a n d o n ed  fields,  so m e t im e s  in ro ck y  
s lopes .

F L O W E R IN G  P E R IO D : M ay— June.

V A R IA T IO N . T here  are large d i f f e r e n 
ces in the t im e of f lo w er in g  be tw een  
centra l  and lateral f lo w e rs  in the sa m e  
in f lo rescen ce .  W h e n  the central  f lo w ers  
are in b lo o m  the lateral o n e s  are still 
green  buds. W h e n  the central  f lo w ers  are  
in fru it ing  stage and fo rm  a “seco n d a r y  
in f lo r e s c e n c e ” (Fig. 2 E ) ,  the lateral o n e s  
are u su a l ly  w ith ered  and ref lexed.  H o w 
ever , in m ateria l  from  the D o d ek a n e se  
Is la n d s  an d  the P en in su la  o f  Datca, T u r 
key, a lm o st  all  f lo w ers  in the in f lo re sc en ce  
set seed, u s u a l ly  w ith o u t  fo r m in g  a 
“se c o n d a r y  in f lo re sc en ce ”. Som e sp e c i 
m e n s  ha v e  been fo u n d  in w estern  T u rk ey  
w h ic h  ha v e  ripe seeds in the lateral  
f lo w e rs  w h e n  the  central on es  are in 
anth es is .

M any  au th o rs  have  su gges ted  that the  
la tera l  f lo w e rs  o f  an in f lo rescen ce  are

Fig. 11. Allium amethys t inum  T a u s c h .  Shapes of tepals and stamens. —  Upper row: Outer 
tepals. —  Second row: Inner tepals. —  Third row: Filaments of outer stamens. —  Fourth  
row: Filaments of inner stamens. —  A: Giölbaschi, Turkey ( L u s i h a n  June 1882, WU). —  
R: Lesbos, Greece ( R e c h i n g e r  no. 5928, LD). —  C: Tripolis, Greece ( B o t h m e r  no. 522, 
LD). —  1): Palermo, Sicily (Ross July 1909, LD). —  E: Neapel,  Italy (W A L L  3.7. 1925. S). 
—  F: Luma, Albania ( D ö r f l e r  no. 654, LD). —  G: Cattaro, Yugoslavia ( M ü l l n e r  12.6. 
1898, LD). —  H: Corcyra, Greece ( T u n t a s  no. 1685, W ) .  —  I: Sipikordagh, Turkey  
( S iN T E N i s  1890. LD). —  J: Rodhos, Greece ( B o t h m f . r  no. 268, LD). — K: Ayvalic, Turkey  
( B o t h m e r  no. 315 A, LD). — L: Nisiros, Greece ( B o t h m e r  no. 212, LD). —  Approx. X6.5.

Bot. N otiser, vol. 125, 1972
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Fig. 12. Capsule valves in A—C: Allium  
am ethystinum  T a u s c h . —  1): .4. chamae- 
spathum  Boiss. — A: Rodhos, Greece ( B o t h 
m e r  no. 55, LD). — B: Borhonyie, Turkey 
( B o t h m e r  no. 329, LD). — C: Amorgos, 
Greece ( B o t h m e r  no. 498, LD). — 1): Lyca- 
bettos, Greece ( H e l d r e i c h  no. 1196, K). — 
Approx. X6.5.

sterile  (see e.g. B o i s s i e r  1884, aiul K o l l - 
M A N N  1971). T h is  is a p p a re n t ly  no t the 
case, since these f low ers  have  a n o rm al 
an th es is  and  som etim es  give rise to ripe 
seeds (cf. F e i n b r u n  1943). In fo u r  collec
tions the pollen  s ta inab i l i ty  in lacto- 
p h e n o l  has been  s tud ied  w ith  respect to 
poss ib le  d if ferences betw een  cen tra l  and 
l a te ra l  flowers. F ive  specim ens f ro m  eacb 
collection w ere  chosen  and  f ro m  each 
spec im en  five la te ra l  and  five centra l 
f low ers  w ere investigated. In th ree  cases 
the percen tage  of viable  pollen w as  very 
h igh  ( ^  93 °/o) in bo th  cen tra l  an d  la tera l  
f lowers.  One collection, no. B 522 f ro m  
P e loponnisos ,  w ith  low ered  pollen stain- 
Bot. Notiser, vol. 125, 1972

ability  (60 °/o in la tera l a n d  72 °/o in 
cen tra l  flowers) is tr ip lo id . T h e  fact tha t  
the la te ra l  f low ers  w i th e r  before  seed 
setting m ay  be a conseq uen ce  of n u t r i 
tional deficiency.

W ith  respec t to the sh a p e  of in n e r  te- 
pa ls  tw o g eograph ica l ly  d is tinct fo rm  
series can  he recognized, one w ith  the 
tepals m o re  o r  less u n ifo rm ly  b ro ad  (Fig.
11 F — I), d is tr ib u ted  in Yugoslavia, Al
bania ,  on  th e  Greek m a in la n d  and  in N W  
T u rk ey ,  the o th e r  w ith  the tepals spa th u -  
late. T h is  fo rm  series occu rs  in Italy, 
w h e re  the tepals have  a t ru n ca te  o r  e m a r 
ginate  apex  (Fig. 11 E),  a n d  in w estern  
T u rk e y  an d  east Aegean Is lands, w h ere  
the tepals  have  an  ob tuse  apex  (Fig. 11 
J — L ) .

In tw o  collections (Palerm o, R oss  no. 
881, GB, LD, W U ; an d  Giölbaschi, Lusi- 
IIa n  1882, W U) bo th  sp a th u la te  and  u n i 
fo rm ly  b ro a d  tepals o ccu r  (Fig. 11 A, I)), 
and  the  m a te r ia l  f ro m  Tripo l is ,  P e lo 
ponnisos  (my collection no. B 522) differs 
in h av in g  b ro a d  an d  sp a th n la te  in n e r  te 
pals (Fig. 11 C). In  the collection from  
P a le rm o ,  ab o u t  1.5 m m  long la tera l  
ap p end ages  on  the o u te r  s tam ens  a re  
fo u nd  in som e f lowers  (Fig. 11 D). T races  
of la te ra l  ap pe n d ag es  on  the o u te r  s t a 
m ens a re  also fo u n d  in som e o th e r  collec
tions.

T h e  shap e  of the capsu le  valves is 
var iab le  an d  two types occur ,  the d is t r i 
bu tion  of w hich ,  how ever ,  do not co in 
cide w ith  tha t  of the tw o d if fe ren t types 
of in n e r  tepals. C orda te  valves o ccu r  in 
p o p u la t ion s  f ro m  T hessa ly ,  D odekanisos ,  
Lesbos an d  the D atca  P en in su la  (Fig.
12 A), and  ro u n d ,  m o re  n a r r o w  ones in 
o th e r  a reas  (Fig. 12 B, C).

T h o u g h  m o rph o log ica l ly  d istinct, .4. 
a m e th y s tin u m  lias usua l ly  been p laced in 
.4. sp h a ero cep h a lu m  as an  in fraspecif ic  
taxon. By som e a u th o rs ,  e.g. R e g e l  
(1875), .4. a m e th y s tin u m  h a s  been p laced 
in .4. m urgaritaceum  S ibth . & Sm ., w h ich  
it som etim es  resem bles in habit .  Both 
species have  n a r r o w  tepals  a n d  dec iduous  
spa thes ;  A. m urgaritaceum  r a re ly  h a s  red
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F ig .  13. A l l i u m  a m e t h y s t i n u m  T a u s c h .  T o t a l  d i s t r ib u t io n .

in my opinion important characters in 
common, e.g. large, flat seeds, in contrast 
to triquetrous ones in other taxa of the 
section in the area, narrow  tepals with 
low ridges on the abaxial surface, decid
uous spathe and similar types of fistulose, 
somewhat carinate leaves.

As pointed out elsewhere (B o th m e r  
1970), the karyotype in the genus Allium  
is more or less symmetrical and stable. 
For this reason conclusions about re la
tionships based on similarities in ch rom o
some morphology must be very uncertain. 
.4. am eth ys t in u m  has, however, a karyo 
type which differs m arkedly from the 
usual one in the section (B o ti im er  op. 
cit.), and in A. cham aespa th um  I found 
the same type of m arker  chromosomes 
(unpublished d a ta ) .
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flow ers, and tall specim ens, especially  
from  D alm atia, have often been in 
correctly identified as .4. am eth yst in um .  
In one collection of .4. margaritaceum  
from  M acedonia ( D u r h a m  1926, K), a 
“secondary in florescence” sim ilar to that 
in ,4. a m e th ys t in u m  w as found. H ow ever, 
there are m any characters usefu l in 
distinguish ing the two taxa. Thus, for ex 
am ple, the seeds are flattened in .4. a m e
th ys t in u m  and triquetrous in .4. m argari
taceum.  and the bulbils are characteris
tically reticu late in the form er and m ore 
or less sm ooth  in the latter.

DISCUSSIO N

T hough dissim ilar in habit, .4. a m e th y s 
tinum  and .4. cham aespathum  have som e
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M orphological and cytological data 
together indicate a possible phylogenetic  
relationship betw een the tw o taxa, w hich  
have a rather isolated position in the 
section.

An isolating factor betw een .4. a m eth ys
tinu m  and .4. cham aespathu m  is the 
different time of flow ering. The form er  
flow ers in May— June, the latter in 
Septem ber— October.
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ABSTRACT

P o e l t , J. 1972. Die ta x o n o m isc h e  B e h a n d lu n g  von A rtenpaaren hei den F lechten.  
—  Bot. N otiser 125: 77— 81.

The prob lem s o f  the t a x o n o m y  o f  the so-called  spec ies pairs are d iscussed .  It 
seem s, at least at this m om ent ,  m ost  usefu l to n a m e  both the prim ary and the  
se co n da r y  taxon species; the secon dary  o n es  are iso lated  by  m ore  or less com plete  
a p om ic t ic  behaviour.  “Chem ical s tra in s”, o f ten  reduced to varieties  or not recognized  
at all, are probab ly  in m a n y  cases  d esc en dan ts  o f  d ifferent  pr im ary  species, evolved  
by convergent  evo lut ion .  T h ey  sh o u ld  be separated  as taxa.

Aufbauend auf eine Studie von Du 
R i e t z  (1924) wurde vom Verfasser ( P o e l t  

1970) das Konzept der Artenpaare en t
wickelt, das z.B. für  die Beurteilung der 
Florengenese der Flechten von Bedeutung 
sein kann  ( P o e l t  1963). Es gründet sich 
auf  die Erfahrung, daß sich insbeson
dere bei den Laubflechten — zu sorediö- 
sen und isidiösen, selten oder nie mit 
Apothecien anzutreffenden Sippen ge
wöhnlich unschwer morphologisch und 
chemisch identische Parallelsippen finden 
lassen, welche soredien- und isidienfrei 
sind und dafür regelmäßig Apothecien 
tragen. In einem Fall erfolgt die F o r t 
pflanzung vergleichsweise unkompliziert 
durch das Auskeimen der vegetativen 
Diasporen, im anderen Fall ist für  jeden 
einzelnen Fortpflanzungsakt eine Neu
kombination von Ascospore und Alge no t
wendig. Die Parallelsippen, die Par tner  
eines solchen Paares, sind also der De
finition nach morphologisch und chemisch 
gleich; ihre faßbaren Unterschiede liegen 
in der Art der Fortpflanzungsorgane. In 
selteneren Fällen scheint es möglich, Trios

oder Quartette von Sippen mit verschie
dener Fortpflanzungsweise (Sporen, Lo- 
lmli, Soredien, Isidien) zusammenzustel
len. Hingewiesen sei auf die Gruppe von 
Parmelia subriidecta  (W. Cu l b e r s o n  1962, 
W. & Ch. C u l b e r s o n  1956, H a l e  1965). 
Dieser Fall sei hier nicht näher verfolgt.

Pflanzen, die sich ± ausschließlich 
vegetativ vermehren, sind als Apomikten 
zu betrachten. Apomikten müssen, allen 
gültigen Vorstellungen zufolge, von sexuell 
sich fortpflanzenden Arten abstammen. 
Bei Gefäßpflanzen wird in sehr vielen 
Fällen Apomixis offenbar durch Bastar
dierung induziert.  Bei den Flechten be
steht fü r  eine solche Annahme kein 
Grund, doch muß zugegeben werden, daß 
über  die Ursache des Funktionswechsels 
von der generativen zur vegetativen F o r t 
pflanzung nichts bekannt ist. Auf jeden 
Fall kann m an sicher annehmen, daß 
innerhalb von Artenpaaren der sorediöse 
bzw. isidiöse Par tner  phyletisch aus F o r 
men hervorgegangen sein muß, die man 
heute der generativen Sippe zurechnen 
würde, und nicht umgekehrt. Der genera-
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Lecanorsäure-Gruppe Oli veto r-Physodsäure-Gr uppe

Sekundäre Sippe: Ps. consocians Ps. fiirfuracea
t  t

Primäre Sippe: Ps. intensa „Ps. hypothetica“

Abb. 1. Die Evolution der Pseudevernia furfuracea-Gruppe.

tive Partner  ist der ältere, die Prim ärart,  
der vegetative der jüngere, die Sekundär
art. Wie aus cytogenetischen Gründen 
leicht einzusehen, sind Apomikten gene
tisch starr; ihre wesentlichen Eigenschaf
ten müssen vorhanden gewesen sein, bevor 
der Übergang zur Apomixis sieh vollzog. 
Dies scheint für die Flechten in gleicher 
Weise zu gelten wie für die Gefäßpflanzen. 
Die sorediösen und isidiösen Sippen der 
Lauhflechten sind gewöhnlich gut abge
grenzt und über riesige Areale einheitlich.

Aus den dargestellten Gründen lassen 
sich nun Folgerungen für  die taxono- 
mische Behandlung von Artenpaaren 
ziehen, die teilweise im Zusammenhang 
mit der vieldiskutierten Frage der soge
nannten „chemischen“ Sippen stehen.

Das Prinzip sei zunächst am Beispiel 
der von fl a l e  (1968) analysierten kleinen 
Flechtengattung Pseudevernia  erläutert.  
Die Gattung enthält in Europa isidiöse, 
selten fruchtende Form en mit den eng 
verwandten Stoffen Olivetor- und Physod- 
säure als kennzeichnenden Inhaltsstoffen. 
Sie mögen hier als Ps. furfuracea  (L.) 
Z o p f  bezeichnet werden. (Das Problem 
der europäischen Chemospecies ist für  die 
weitere Diskussion nicht von Belang; des
gleichen sei die „sorediöse“ Ps. soralifera 
( B i t t .) Z o p f  nicht weiter behandelt,  da 
sie unseres Erachtens keine Sippe, son
dern eine Abnormität ist.) Im östlichen 
Nordamerika findet sich eine m orpho
logisch mit P.s. furfuracea  ± überein
stimmende Sippe, die anstelle der genann
ten Stoffe das einfach gebaute Depsid 
Lecanorsäure enthält und von H a l e  als 
P.s. consocians  ( V a i n .) H a l e  & W .  Gu l b . 
unterschieden wird. Im südlichen Nord

amerika wächst eine chemisch mit dieser 
identische Flechte, P.s. intensa  ( N y l .) 
H a l e  & W. C u i . i l , die unseren Anfor
derungen an eine P rim ärar t  voll en t
spricht: Isidien fehlen, Apothecien sind 
auf allen ausgewachsenen, ungehemmten 
Thalli reichlich zu finden. W ir  sind der 
Meinung, daß P.s. consocians  als apomik- 
tisches Derivat an die generative P.s. in
tensa  anzuschließen ist. F ü r  die euro
päische einheitlich isidiöse Art fehlt eine 
entsprechende sexuelle Parallelsippe 
heute; sie m uß unseren Vorstellungen zu
folge einst existiert haben und sei im 
folgenden als „P.s. hypothetica“ bezeich
net. Die Evolution der Gruppe m uß sieh, 
sicher sehr vereinfacht ausgedrückt, en t
sprechend dem Schema in Abb. 1 voll
zogen haben.

Die taxonomische Behandlung der 
Gruppe m uß unseres Erachtens im l a n 
klang mit diesen Überlegungen stehen. Die 
sicher einfachste, aber in ihrer Aussage 
völlig unbefriedigende Lösung ist es, alle 
Sippen zusammen zu einer Art zusam m en
zufassen (noch H a l e  1956) und inner
halb der Art taxonomisch nicht faßbare  
chemische und morphologische Variation 
zu sehen. Eine zweite Möglichkeit wäre 
es, wenn man die Unterscheidung „che
m ischer“ Arten ablehnt, die isidiösen 
Sippen als eine Art mit m ehreren che
mischen Stämmen zusammenzufassen. Ge
rade dies m uß unseren Überlegungen zu
folge falsch sein. E her  denkbar w äre  es, 
eine amerikanische und  eine europäische 
Art zu unterscheiden und innerhalb der 
amerikanischen Lecanorsäure-Species die 
Prim är- und Sekundärsippe als U nter
arten aufzufassen; die unterschiedliche

Bot. N otiser, vol. 125, 1972



ARTENPAAREN BEI DEN FLECHTEN 7 9

Olivetorsäure-Gruppe Imbricarsäure-Gruppe

Sorediöse
Sekundärsippen

Lobulate
Sekundärsippen

Priniärsippen

C. olivetorum
t

C. cetrarioides
t

t

C. pseudolivetorum
t

C. davidiana C. delavayana

Abb. 2. Verwandtschaftssehema der Cetrelia olivetorum-Gruppe. Unter X und Y wären 
weitere vor allem chemisch unterschiedene Primärsippen zu verstehen, die Ausgangspunkt 

ähnlicher Ableitungen sind oder sein könnten.

V erb re i tun g  e r la u b t  keine geringere  E in 
s tu fung .  H ä l t  m a n  sich ab e r  an  die bei 
B lü ten p f lanzen  üblichen  V erfahrensw eisen  

üb e r  g rö ß e re  Areale e inheitl iche  Apo- 
m ik ten  w e rd en  im a llgem einen als Arten 
gew erte t  —  so sollte m a n  Ps. intensa, Ps. 
consocians  u n d  Ps. fu r fu ra cea  als eigene 
Species b e trach ten .

Das P ro b lem  sei an e inem  w eiteren  
Beispiel an a lys ie r t .  Einige A rtenp aa re  
lassen sich aus  d e r  M onograph ie  de r  Gat
tung  Cetrelia  von W . CULBERSON & Cu.  
Cu l b e r s o n  (1968) en tneh m en . In beiden 
F ä l len  ist die P r im ä rs ip p e  a u f  SW -China, 
das  re ichste  Relik tengebiet de r  ho la rk -  
tischen  F lo r a  besch ränk t ,  w ä h re n d  die 
sored iösen  S e k u n d ä rs ip p e n  mit u n te r 
sch ied lichen  S c h w e rp u n k te n  üb e r  die 
g ro ß e n  L aubw aldgeb ie te  de r  tem perie r ten  
Zone de r  H o la rk t is  verb re ite t  sind. P a r t 
ner  d e r  O live to rsäure-ha l t igen  P r im ä ra r t  
Cetrelia dav id iana  Cu l b . & CULB. ist die 
im öst lichen N o rdam er ika ,  in E u ro p a  und 
in SO-Asien verbre ite te  C. o live torum  
( N y l .) Cu l b . & Cu l b ., P a r tn e r  der  Im bri-  
c a rsäu re -ba l t ig en  P r im ä rs ip p e  C. dela
va ya n a  Cu l b . & Cu l b . w äre  die vo r  allem 
in E u r o p a  v o rk o m m e n d e  C. cetrarioides  
( D e l . ex D u b y ) Cu l b . & Cu l b ., ebenfalls  
mit Im b r ic a r s ä u re  o de r  de r  se h r  ä h n 
lichen P e r la to lsäu re  ausgestatte t.

Es ist leicht vers tänd lich ,  d aß  die be i
den  in E u r o p a  v o rk o m m e n d e n  sorediösen 
S ippen ,  die sich im w esentl ichen  d u rc h  
eine a u s re ich en d e  chem ische  Differenz

u n te rsche iden ,  lange Zeit als chem ische 
S täm m e ein und  d e rse lben  Art b e trach te t  
w urden ,  zuletz t bei J o r g e n s e n  & R y v a r -  
d e n  1970 (als C. o l ive torum  ( N y l . )  C u l b .  
& C u l b .  em. P. M. J o r g .  & Rvv.). U nte r  
dem  h ie r  darges te l l ten  Aspekt k a n n  diese 
Lösung  k a u m  rich tig  sein. W ir  sind auch  
h ie r  de r  Meinung, daß  die chem isch  v e r 
sch iedenen  sored iösen  Sippen  d en  e n t
sp rech end en  P r im ä ra r te n  angeschlossen 
w erden  m ü ssen ;  f ü r  eine Art so m atischer  
Mutation , m it d e ren  Hilfe die eine Chemo- 
species au s  d e r  an d e re n  en ts tehen  könnte ,  
fehlen jegl iche  A n ha ltsp un k te .  N im m t 
m an, u m  das Bild den w a h re n  V e rhä l t
nissen d e r  G attung  e tw as  m e h r  a n z u 
gleichen, die in die O l ive to rsäure-G ruppe  
gehörige ostas ia t ische  C. p seu d o l ive to ru m  
( A s a i l )  C u l b .  & C u l b .  als lobu la tes  Glied 
m it in die B e trac h tu n g  hinein , so ergibt 
sich das e in fache  V e rw an d tscha f tsschem a  
in Abb. 2.

Es bieten sieb fü r  eine taxonom ische  
Gliederung fo lgende M öglichkeiten an:

1. C. o live to ru m  spec. coll.

Alle S ippen  de r  G ruppe, u n d  h ier 
fo lgerich tigerweise  ±  alle Sippen  d e r  g a n 
zen G attung  w e rd en  als eine einzige Art 
ohne  form elle  U n te rsche idu ng  infraspezi-  
f ischer  S ippen  zu sam m en g efaß t .  Da schon 
die P r im ä rs ip p e n  u n te r  sich als  „chem ical 
s t r a in s “ b e t ra ch te t  w e rd e n  kö nnen ,  ließe 
sich ein so lches V e rfah ren  nach  üb licher
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80 J. POE LT

Behandlung begründen. Es würde aber 
Verzicht auf jegliche eingehende Inform a
tion über die Gruppe, ihre Phylogenie und 
ihre Ausbreitungsgeschichte bedeuten und 
damit einen wesentlichen Zweck taxono- 
mischer Arbeit verfehlen.

2. C. olivetorum
ssp. olivetorum

var. davidicina 
var. pseudolivetorum  
var. olivetorum  

ssp. cetrarioides
var. delavayana  
var. cetrarioides 

ssp. X usw.

Alle Sippen der Gruppe und hier 
folgerichtigerweise + alle Sippen der 
ganzen Gattung werden zu einer Art zu
sammengefaßt; die infraspezifische Varia
tion wird hierarchisch in Subspecies und 
Varietäten ausgedrückt.

Diese Lösung wäre begründbar, scheint 
uns aber zu einer äußerst schwerfälligen, 
wenig praktikablen Gliederung zu führen, 
die zudem der Isolierung der Sippen und 
ihren auf langes selbständiges Schicksal 
zurückgehenden Verbreitungsunterschie
den nicht gerecht wird. Unschön dabei ist 
es, daß zur Kennzeichnung der übergeord
neten Rangstufen die Namen der phyle- 
tisch abgeleitetsten Sippen verwandt w er
den müssen.

3. C. olivetorum
ssp. davidiana  
ss]). pseudolivetorum  
ssp. olivetorum

C. cetrarioides 
s s i ». delavayana  
ssp. cetrarioides

Die beiden (und die weiteren) Entw ick
lungsreihen werden als Arten unterschie
den, die zugehörigen abgeleiteten Sippen 
als Unterarten.

Diese Gliederung scheint praktikabel zu 
sein. Es muß aber dagegen eingewendet 
Bot. N otiser, vol. 125, 1972

werden, daß dabei phvletisch richtig, aber 
systematisch wohl falsch Sippen zu
sammengefaßt werden, die heute streng 
isoliert sind, w ährend  mit der spezifischen 
T rennung der P rim ärsippen möglicher
weise Taxa auseinandergerissen werden, 
die noch in genetischem Austausch stehen.

4. C. o livetorum  coll.
C. davidiana  coll.

Die P rim ärsippen  und die (sorediösen) 
Sekundärsippen werden jeweils zu Arten 
vereint,  wie lange geschehen.

Es ist verständlich, daß damit kein 
phyletisches, sondern ein Organisations
stufensystem entsteht,  das in dem Augen
blick seine Berechtigung verloren hat, in 
dem es als solches e rkannt ist.

5. C. davidiana
C. pseudolivetorum  
C. olivetorum  
C. delavayana  
C. cetrarioides

Alle Sippen werden als Arten behan
delt, die „chemical s tra ins“ insoweit als 
sie den etwa bei J. S a x t e s s o n  1970 darge
stellten Kriterien entsprechen.

Dieses System hat sicher den Nachteil, 
daß es Sippen verselbständigt,  die man 
bis dato als „chemical s trains“ betrachtete. 
Es ist aber praktikabel,  wird der + voll
ständigen Isolierung der vegetativen Sip
pen gerecht und sagt schließlich nicht 
m ehr  aus als bekannt ist; es steht zu ver
muten, daß sich aus einer besseren D urch 
forschung des westchinesischen Raumes 
Änderungen ergeben werden, die sich in 
ein System aus beigeordneten Sippen 
leichter einbringen lassen als in ein stark 
h ierarchisch gegliedertes.

Zusammengefaßt: Lösung 1 ist syste
matisch sinnlos; Lösung 2 wäre begriind- 
bar, wird aber der Isolierung der abge
leiteten Sippen und den Verbreitungs
unterschieden nicht gerecht, und ist zu-
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d e m  s e h r  s c h w e r fä l l ig ;  L ö s u n g  3 v e r 
b in d e t ,  z w a r  p h y le t i s c h  r i ch t ig ,  d a s  w a s  
iso l ie r t  ist, t r e n n t  a b e r  m ö g l i c h e r w e i s e  
n i c h t  i so l ie r te  S ip p e n ;  L ö s u n g  4 ist s y s te 
m a t i s c h  fa lsch ,  weil  es zu  e in e m  O r g a n i s a 
t io n s s tu f e n s y s t e m  f ü h r t ;  L ö s u n g  5 s c h e in t  
u n s  w e n ig s te n s  h e im  d e rz e i t ig e n  K e n n t 
n i s s t a n d  d ie  g ü n s t ig s te  zu  sein.

Den H erren  Prof.  Dr. H. H e r t e l  und  Prof.  
Dr. C h . L e u c k e r t  sei fü r  kritische Diskussion  
des P rob lem s herzlich gedankt,  H e rrn  Doc. 
Dr. (). A l m b o r n  für Diskussion und ve r
schiedene Hilfen.
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Studies in the Genus Allium  IV

V egetative R eprodu ction  in A llium  u n ifo liu in  and som e  
other A m erican Species

B y Lars Ekberg
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ABSTRACT

E k b e r g , L. 1972. Studies in the genus Allium IV. Vegetative rep ro d u c t io n  in Allium 
unifo lium  and  som e o th e r  Am erican species. —  Bot. Notiser 125: 82— 86.

In Allium  u n i fo l ium  K e l l o g g  the increase a n d  renew al bu lbs are  developed 
te rm inally  on ru n n e rs  g rowing out f rom  the stempla te  of the old bulb. One renew al 
bulb  and  usually  one or two increase  bulbs are  form ed .  T h ere  is one storage eala- 
phyll  in the bu lb  which  is su r ro u n d e d  by a protective  ca taphyll .  The  tun ics  of a 
bulb  consist  of this  protective  cataphyll  and the basal p a r ts  of a leaf shea th .  T here  
is no s imilar  type of vegetative rep ro d u c t io n  and  bulb  m o rp h o lo g y  am o n g  Alliums 
so fa r  know n  from  the Old W orld .

INTRODUCTION

D u rin g  m o r p h o lo g ica l stu d ies  on  the  
A ll iu m  sp ec ies  o f  the Old W orld , it w as  
o f  in terest to learn about th e  co n d itio n s  
o f  the A m erican  sp ec ies  sep a ra ted  in the  
su b g en u s A m e r a l l iu m  T r a u b . .4. u n i fo 
l iu m  w a s stu d ied  m ore c lo se ly  and c o m 
pared w ith  .4. a m p le c te n s  T o r r ., .4. c er 
n u u m  R o t h  and .4. d r u m m o n d i i  R e g e l .

MATERIAL

T he m ate r ia l  s tudied  w as cult ivated  in the 
Botanical Garden of Göteborg. Voucher  
specimens are kept in the h e rb a r iu m  of 
Göteborg (GB).
Allium amplectens  T o r r ., cult.  1967, E k b e r g  

E 59, B 49; origin unk n o w n .
A. cern u u m  R o t h , cult. 1967, E k b e r g  E  10,  

11 58; f rom  Hatz 1930.
.4. d ru m m o n d i i  R e g e l , cult . 1967. E k b e r g  

10 140, 11 50; f rom  M ünchen  1935.

Fig. 1. Allium uni fo l ium  K e l l o g g  —  A: D iag ram  of a p lan t  before  f lowering; the in te r 
nodes have been e longated  to show the individual leaves. —  B: Schem atic  cross-section  
th ro u g h  bu lb  to show  the princip le  of bu lb  fo rm ation .  The  s torage an d  sp ro u t  leaves a re  
removed. The two dots in the centre  of  a and  b, rep resen t  increase bu lbs  a n d  scapes, in c 
on ly  an  increase  bulb. The  circles rep resen t  foliage leaves. —  C: O r ien ta t ion  of the bu lb  
show ing the connection  be tw een the  m o th e r  bu lb  an d  the new bulbs. —  D: F la t  vernat ion .  
—  E: L ongitud inal  section th ro u g h  a bu lb  at the beginning of grow th .  The bu lb  is 
a sym m etr ical .  X0.5. —  F: The same bu lbs  as in E at an earlier  stage; the  sp rou t  leaf 
will squeeze th ro u g h  the s torage ca taphy l l  in the loose tissue. X l .  —  G: 1-—4: The f o r m a 
t ion of new  bulbs is show n by rem oval  of  d ifferent  leaves. X0.5. —  5— 7: The  new  bu lbs 

are  fo rm ed at the base  of the inn erm o st  leaf  sheath .  X l .
Bot. N otiser, vol. 125, 1972
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A. uni fo l ium  K e l l o g g , cu lt.; fro m  C. G. v a n  
T u b e r g e n , H aarlem , H o llan d .

ABBREVIATIONS USED IN THE 
FIGURES

a, 1), i.b., in crease  bu lbs; c, r.b.. ren ew al 
bulbs; f, fo lia g e  leaf; in , in flo rescen ce; Iso, 
lea f  sh ea th  op en in g; It, lo o se  tissue; m , 
m oth er-b u lb; p, p ro tective  lea f or catap hyll; 
r, runner; rp, ro o t prim ord iu m ; s, storage  
ca tap h y ll; sc, scape; sp, sp rou t leaf; st, stem - 
plate.

VEGETATIVE REPRODUCTION IN 
ALLIUM UNIFOLIUM

In Fig. 1 the reproduction from a 
“m other-bulb” into one renewal and two 
increase bulbs is illustrated. Normally one 
or two increase bulbs are formed besides 
the renewal bulb. One or  sometimes two 
scapes have been observed emanating 
from one mother-bulb. F rom  the stem- 
plate of the mother-bulb, in the illustrated 
case (Fig. 1 C), three runners grow out 
ending in term inal bulbs. The first stages 
of this development are shown in Fig. 
1 G: 1— 4. The three new bulbs, each 
surrounded by a protective cataphyll and 
a leaf sheath (Fig. 1 G; 5— 7), become 
larger at the same time as the runners 
grow out from the stem-plate. The three 
bulbs a, b and c are kept together in the 
first stages of development by a foliage 
leaf sheath (f), a sprout leaf (sp) and a 
storage cataphyll (s). In Fig. 1 C the 
storage cataphyll of the mother-bulb has 
decayed and the bulbs are only united by 
the runners (r) until these also will 
decay later in the season. The new bulbs 
are formed between the scape and the 
leaf sheath (f). The protective cataphyll 
(p0) is rather  thick and rich in storage 
material at the beginning of development, 
but later on, this material is restored in

a storage cataphyll. Thus the protective 
cataphyll (p0) will he very thin and
surround  the bulb as a papyraceous
envelope (Fig. 1 E — F). The storage ca ta
phyll (s) is considerably thicker at one 
side giving the bulb an asymmetric form.

Other Types of Vegetative Regeneration  
in American Species

In .4. drum m ondii (Fig. 2 A) compared 
to A. un ifo lium , the new bulbs are formed 
in quite a different way. As is shown in
Fig. 2 A: 1— 2, there are several storage
cataphylls but no protective cataphyll (p0). 
The bulb-tunics consist of reticulate- 
fibrous remains of the leaf sheaths from 
the previous year.

In .4. cernuum  (Fig. 2 B) the storage 
m aterial is found in the several swollen 
basal parts of the leaf sheaths. The inner
most part  of the bulb is built up by 
prim ordial foliage leaves. The bulb is 
protected by several layers of brownish 
red papyraceous old leaf sheaths (p). A 
“tw in-bulb” (Fig. 2 B: 2— 3) is often
formed in the centre of the bulb. This 
s tructure  is formed by the inner pa r t  of 
the main bulb and a side shoot from this. 
A parallel development of the two shoots 
will result in two more or less equal sized 
bulbs close together.

In .4. nm plectens  the renewal bulb has 
only one storage cataphyll (s) (Fig. 2 C: 
1— 2). This cataphyll is surrounded by 
a brownish red protective cataphyll (p0). 
The epidermal layer of the storage ca ta
phyll has a wave-like horizontal pat tern  
characteristic for the species. This pattern  
is also found in the basal parts  of the leaf 
sheaths. Similar patterns  are found in 
some other American Alliums and also 
in the East Asiatic species .4. m onanthum  
M a x i m .

F ig . 2 .  A :  Al l ium d r u m m o n d i i  R e g e i .  —  B :  A. c e r n u um  R o t h  —  C: .4. ( implec tens  T o r r .  
—  A i ,  B j ,  Ci: D iagram s o f p la n ts at the tim e o f  f lo w er in g ; the in te rn o d e s have b een  
e lon g a ted  to sh o w  the in d iv id u a l leaves. —  A2: L o n g itu d in a l sectio n  through  a ren ew a l 
b ulb. —  B2: C ross section  through  a bu lb  at the base to sh o w  the o rien ta tion  o f  the  

scapes and the “tw in -b u lb ” . —  B 3 : “T w in -b u lb ” from  side. —  C2: R en ew al bulb.

Bot. N otiser, vo l. 125, 1972
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DISCUSSION

O w n b e y  & A a s e  (1955 p. 1) po in ted  
out th a t  tlie ind igenous A m erican  species, 
w ith  the exception  of A. sch o en o p ra su m  
L. and  A. tr icoccum  A i t o n ,  a re  closely 
re la ted  an d  tha t  they “ sho w  no p a r t ic u 
lar ly  close a ff in ity  to any  Old W orld  
species of the  g e n u s” .

T h e  hasic ch ro m o so m e  n u m b e r  x =  7, 
is ch a rac te r is t ic  fo r the A m erican  species 
except fo r  the two species m en t ioned  
ahove (Ow nbey  & Aase  1955 p. 14).

T h e  subgenus  A m e ra l l iu m  w as described 
by T r a u b  (1968 b p. 159). H e includes 
m os t indigenous A m erican  species and  
som e M edi te r ranean  species in section 
Molium . A. u n i fo l iu m  is p laced  in section 
L o p h io p ra so n  T r a u b ,  subsection  Bolan-  
dericina T r a u b  (1968 a p. 127). A. am p lec 
teris is placed in section Loph ioprason ,  
subsection  A cu m in a ta  T r a u b  an d  A. cer
n u u m  in the sam e section, subsection  
Cerium  T r a u b ,  w hile  A. d r u m m o n d i i  is 
placed in section A m era ll iu m ,  subsection 
Canadensia  T r a u b .

T h e re  a re  o th e r  A m erican  species w ith  
s im ilar  types of vegetative rep ro d u c t io n  
to th a t  fo u n d  in A. u n i fo l iu m  ( T r a u b  
1968 a p. 128). T hese  a re  A. g landu losum  
L i n k  & O t t o  an d  A. lon g i fo l iu m  (H.B.K.) 
S p r e n g .  Both a re  p laced  in section 
R ho p h e to p ra so n  T r a u b  (1968 a p. 184). 
Living m ater ia l  of these species has  not 
been available  fo r  co m p ar ison  w ith  .4. 
un ifo l ium .  T r a u b  has  used the ou te r  bulb- 
tun ics  (p) as the decisive sys tem atic  
c h a ra c te r  fo r  the classif ication of .4. u n i
fo l iu m ,  .4. g lan du lo su m  an d  .4. longifo 
lium.  In som e cases species f ro m  dif feren t 
sections of A ll ium  show  g rea te r  sim ilari ty  
in the s t ru c tu re  of the b u lb - tun ics  th an  
species of the sam e section do inter sc. 
A daptive  convergency  m ay  he the exp la 

nation  of this ( E k b e r g  1970 p. 117) and  
th us  one m a y  easily be led to to tally 
w ro n g  taxo no m ic  conc lus ions  w hen  using 
the b u lb - tun ics  as a  decisive ch a rac te r .  
T h e  s im ilar ,  and  in A ll ium  un co m m o n , 
k ind  of vegetative re p ro d u c t io n  in the 
th ree  species raises the quest ion  if T r a u b  s 
idea of sep a ra t in g  th em  in two sections 
is w ell-founded .

T h e  fo u r  species t r e a ted  in  this pape r ,  
viz. A. u n ifo l iu m ,  A. am plec tens ,  A. cer
n u u m  an d  .4. d ru m m o n d i i ,  d if fer  in the  
s t ru c tu re  of the bu lb  as well as in the 
p r in c ip le  of s to r ing  m a te r ia l  in the bulbs 
and  in vegeta tive rep rod uc t ion .  T h is  fact 
ra ises  the q ues t ion  as to w h e th e r  the 
A m erican  species a re  of m o no ph y le t ic  o r 
p o lyp hy le t ic  origin. T h e re  a re  d ifferences 
in the bu lb  s t ru c tu re s  w hich  are  at least 
as fu n d a m e n ta l  as between Old W o r ld  
species p laced in d if fe ren t subgenera . On 
the o th e r  h a n d  there  is a hom ogene ity  in 
c h ro m o so m e  n u m b e r s  as all species have  
the hasic  n u m b e r  x =  7 w h ich  is r a th e r  
u n u su a l  w ith in  the  genus.

If the  A m erican  A ll ium  species a re  of a 
m o n o ph y le t ic  origin, the re  m u s t  have been 
a d iversif ica t ion  of wide rang e  in the  
vegeta tive g ro w th  n o t  m et w ith  in o th e r  
p a r ts  of the genus.
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ABSTRACT

E k b e r g , L. 1972. Studies in the genus Allium V. Bulb structure in the section 
Anguinum. — Bot. Notiser 125: 87—92.

The species A. tr icoccum  A i t o n  and A. victorialis L. s.l. of the section Anguinum  
K o c h  share an involute—revolute vernation of the foliage leaves. They also have the 
same kind of bulb organization. There are mostly 2—3 petiolate foliage leaves and 
three sprout leaves also with some storage function. The storage tissues in A. tri- 
coccum  are found in the basal parts of the leaf sheaths. In A. victorialis no well 
developed storage structures can he traced. The cone-shaped tapering increase and 
renewal bulbs have small amounts of storage tissues in the sprout leaves. The 
“rhizomes” are built up of more or less dead old stem-plates accumulating from 
year to year because no abscission layers are present.

INTRODUCTION

T h e  re la t io n sh ip s  b e tw een  A. victorialis  
L., tlie type  species o f sec t ion  A n g u in u m  
K o c h , a n d  .4. t r icoccum  A i t o n  have  been 
discussed b y  S t e a r n  ( 1 9 4 7  p. 3 6 ) .  He 
also d iscusses the s im ila r i ty  in habit be
tween .4. t r icoccum  a n d  .4. u rs in u m  L. 
S t e a r n  cla im s th a t  .4. tr ico ccum  should  
be kep t  in a  m o n o ty p ic  section Validal-  
l iu m  ( S m a l l ) S t e a r n . One reason  should  
be tha t  .4. tr icoccum  lias o n ly  one ovule 
in each locus. T h is  c h a ra c te r  seems ra th e r  
vague as red uc t io ns  m a y  occur.  T r a u b  
( 1 9 4 7  ]). 6 9 )  and  B a r r i e  ( 1 9 4 9  p. 8 1 )  
fou nd  va r ia t io n s  in seed fo rm a t io n  f ro m  
three  to one in  each capsule .

T r a u b  ( 1 9 6 8  p. 1 5 2 )  suggests pu t t in g  
.4. tr ico ccum  in  section A n g u in u m  K o c h : 
“T h is  la t te r  species (.1. vic toria lis) a p p a r 
ently  has  a c o m m o n  an c es t ry  w ith  the 
N orth  A m erican  .4. t r icoccu m  A i t o n  ( 2 ii 

= — , 3 2 ) ” . He does no t give an y  new 
a rg u m e n ts  fo r  pu t t in g  .4. tr icoccu m  in

section A n g u in u m .  There are, however,  
s imilari ties  in h ab i t  be tw een the  two 
species: T he  re t icu la te -f ib rous  bu lb  coats, 
often  tw o petio la te  b ro ad  leaves (Fig. 2) 
a n d  the  sh ape  of the capsule .  One m ain  
d if fe rence  is the cond it ion  of the leaves 
a t  the  time of f lowering. In  .4. victorialis 
they  pers is t  d u r in g  flowering, bu t in .4. 
tr icoccum  they decay at the time w hen  
the scape  begins to e longate.

MATERIAL

The material studied was cultivated in the 
Botanical Garden of Göteborg.

A. tricoccum  A i t o n , cult.; from Canada,
Quebec: Gatineau national park, at McCloskev 
Road. J. E r i k s s o n , 1968,  s.n.

.4. victorialis L. s.l., cult. 1967. E k b e r g

E74, B65; from China, Shansi; Pa shui ko,
SW of Tai yuan fu about half the way to 
the border of Shensi. On rather dry sunny 
forest ground. H. S m i t h  no. II, 210, 1924. 
Voucher specimen in the herbarium of Göte
borg (GBl.
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THE BULB STRUCTURE OF A. TRI- 
COCCUM AND A. VICTORIALIS

In Fig. 1 the bulb structures of one 
specimen of .4. tricoccum  and one speci
men of A. victorialis are illustrated. The 
specimens selected have the same number 
of foliage leaves (f). Some small varia
tions occur in the num ber of tbe foliage 
leaves. W hen the bulb has a scape, there 
is nearly always a third  foliage leaf (f) 
present. But if the bulb lacks a scape 
there are more often only two foliage 
leaves. There is a striking resemblance 
between the two diagrams A and B of 
Fig. 1. One main difference is the much 
more developed storage function of the 
basal parts of the leaf-sheaths in A. tri
coccum  (fj fg).

Both species have conical, tapering in
crease and renewal bulbs. These bulbs are 
mainly built up by usually three conical 
sprout leaves (sp) with small storage func
tion. The primordial foliage leaves, fj and 
f2 respectively, are involute and revolute 
in vernation (the vernation is illustrated 
between A and B in Fig. 1) thus fitting 
well in the folds of each other. They are 
petiolate and about the same shape in the 
two species. The stem-plate from the 
previous year will not he detached from 
the new one by an abscission layer as for 
example occurs in the species of the 
subgenus M elanocrommgum  ( W e b b  & 
B e r t h . )  W e n d e l b o .  The old stem-plates 
will accumulate to a rhizome-like struc
ture to which the old leaf sheaths (p) 
are attached. The reticulate-fibrous basal 
parts of the old leaf-sheaths will persist 
and form the outer tunics of the bulb. 
There are several more outer tunics per
sistent in A. victorialis than in A. tri
coccum. In both species they are of the 
same reticulate-fibrous character.

Why do the Leaves Decay before 
Flowering Time in A. tricoccum?

That the leaves decay more or less 
before the scape is fully developed is a 
Bot. Notiser, vol. 125, 1972

fact known from other Allium  species. 
The strongest factor contributing to this 
wilting and disappearance of the leaves 
seem to he drought in arid regions. In 
A. tricoccum, growing in deciduous 
forests, the wilting of the leaves is genet
ically fixed and could most probably he 
regarded as an adaptation  to the light 
conditions in the forest: enough light be
fore leaves are formed and a deficiency 
of light when the foliage of the trees is 
fully developed during sum m er time.

The ecology of A. victorialis is some
what different from that of A. tricoccum. 
The former species grows under sunnier 
conditions in m ountain regions from 
Portugal more or less continuously east
wards to China and Kamchatka, with the 
subspecies pla typhyl lum  H u l t é n  on the 
island of Attu in the western part of the 
Aleutian islands. In A. victorialis the 
leaves do not wilt until late in the vege
tation period. The basal parts of the leaves 
do not have the distinct storage function 
which is characteristic for A. tricoccum.

The similarity in habit between the 
broad-leaved species A. ursinum  on one 
side and A. tricoccum  and A. victorialis 
on the other, discussed by S t e a r n  (1947 
p. 36), does not extend as far  as to the 
internal s tructure of the bulbs.

The anatom y of A. ursinum,  section 
Ophioscorodon  ( W a l l r . )  E n d l . ,  is de
scribed by R u b a t  d u  M É R A C  ( 1 9 4 9 ) .  This 
species grows in dense forests and flowers 
before or at the beginning of the leafing 
of the trees, hut unlike A. tricoccum  it 
keeps its leaves until the time of flowering. 
A. ursinum  has quite another  bulb struc
ture than  that found in section Anguinum.  
There is one well developed storage cata- 
phyll, one sprout leaf and two foliage 
leaves, which are both revolute in the 
vernation. The basic chromosome num ber  
of the monotypic section Ophioscorodon  
is x =  7, com pared to x =  8 in section 
Anguinum.  The broad-leaved A. ursinum  
in Europe grows under similar ecological 
conditions as A. tricoccum  in Canada. The 
leaves of A. ursinum  do not wilt and dis-
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v e r  n a t i o n

r e n e w a
bul b

i n c r e a s e  
\  b u l b

Fig. 1. A : A ll iu m  t r ico c cu m  A i t o x  —  B : A. v ic to r ia l i s  L . D iagram s o f  plants  at f low er ing  
time; the in ternodes  have been  e longated  to sh o w  the indiv idual  leaves. —  f, fo l iage  leaf; 

in, in florescence;  p, protect ive  leaf; rh, rh izom e;  sc. scape; sp, sprout leaf.

a p p e a r  b e f o r e  the  t im e  o f  f lo w e r in g .  It is 
d i f f i c u l t  to e x p la in  th is  f a c t  a d e q u a t e l y  
b u t  t h e r e  m a y  be o t h e r  f a c t o r s  in v o lv e d  
b e s id e s  light.

Storing of Material in Bulbs Depends on 
the E ffective Period of Assimilation

T h e  l a rg e  g e n u s  A l l i um  h a s  a  v a s t  d i s t r i 
b u t io n  o v e r  th e  n o r t h e r n  h e m i s p h e r e  f r o m

Bot. N otiser, vol. 125, 1972
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desert regions in the south to arctic areas 
in the north. The species grow under the 
most different conditions and therefore 
the possibilities to study the storing of 
material in the bulbs are excellent within 
the genus. Generally it seems as if the 
am ount of storage material built up in the 
bulb depends on the length of the effective 
assimilation period. In species growing in 
dry regions with short seasonal rain 
periods, a considerable am ount of storage 
material serve to a quick build up of an 
assimilating plant. Good examples of this 
type are found in the subgenus Melano- 
crom m yum . In temperate regions the 
vegetation period for the Allium  species 
is longer than in dry regions. Conse
quently the period of rest is shorter and 
the plants are not adapted to a 
build up of assimilation tissues.

The discussion above may be applied 
to the relation between .4. tricoccum  and 
.4. victorialis. The period of possible assi
milation is short for .4. tricoccum : thus 
there is built up more storage material 
than in .4. victorialis which can go on 
with assimilation for a longer time.

OTHER SPECIES OF SECTION 
ANGUINUM

Several other species, viz. .4. caput- 
m edusae  A i r y -S h a w , .4. funchii folium  
H a n d . -M a z z ., .4. lotissim um  P r o k h ., .4. 
listera  S t e a r n , .4. m icrodictyon  P r o k h . 
and .4. ovalifilum  H a n d . -M a z z . are in
cluded by S t e a r n  (1944) in a key to the 
species of the section Anguinum . A distri
bution map for .4. victorialis and .4. prattii 
C. H .  W r i g h t  (St e a r n  1960 p. 165) 
shows that the two species are not sepa
rated by a distributional gap. An inter
esting remark b y  S t e a r n  (I960 p. 172) 
is that also in the narrow-leaved .4. prattii 
the leaf-margins are inrolled in vernation, 
a character common to the broad-leaved 
.4. tricoccum  and .4. victorialis.

After having seen the material of this 
group in the herbaria of Kew and the 
British Museum and the very fine collec

tions of Dr. II. S m i t h , Uppsala, from 
China, I feel sceptical about treating the 
above-mentioned taxa as distinct species. 
A more convenient classification would 
be to give them subspecific rank under 
.4. victorialis.

There is also a great variation in other 
Himalayan groups of Alliums. .4. lanci- 
fo lium  S t e a r n  has broad leaves. It seems 
to be an aberran t form of .4. wallichii 
K u n t h  of the section Brom atorrhiza  E k - 
r e r g  which has slender leaves.

Before fu r the r  conclusions regarding 
the taxonomy of the A. victorialis group 
are drawn, it is necessary to make an ex
haustive study of material from the whole 
area, especially from Himalaya and China.

BULB-TUNICS IN SECTION ANGUINUM

The characteristic reticulate fibrous 
bulb-tunics of .4. victorialis were used in 
a superstitious way in ancient times until 
the beginning of the 20th century. In the 
work of y o n  I I o f s t e n  (1958 p. 87)  the 
use is described: “The root (rhizome) has 
a reticular envelope (the outermost scale 
leaves) which has —  or had to the lively 
imagination of mediaeval man —  a cer
tain resemblance to a coat of mail, if 
worn as an amulet, therefore, it renders 
the same service as such a coat, i.e. p ro 
tects the wearer against wounds and en 
sures victory.”

Reticulate fibrous tunics are found in 
several sections of Allium  especially in 
species growing under suhdesertic condi
tions (E KB e r g  1 970  p. 117) .  The accum u
lation of bulb-tunics in .4. victorialis may 
be an  adaptation to drier soil conditions, 
as they may help in protecting the bulb 
from drying out. Under moister condi
tions, testified in cultivation by Mr. J. 
E n g s t r ö m  (personal communication), 
gardener of the Botanical Garden of Göte
borg, species with such reticulate fibrous 
bulb-tunics will accumulate water and the 
bulbs may rot. In A. tricoccum  few tunics 
persist and the bulbs have a small num ber  
or are even without tunics.

Bot. N o tise r, vo l. 125, 1972
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Fig. 2. 1—3: A llium  tricoccum  A j t o n  —  1: Bull) with  leaves. — 2: Scape with  fru i ting  
inflorescence.  —  3: Inflorescence. T he  scape elongates a f te r  the leaves have wilted.  -  
4: A. v ic toria lis  L. The leaves a re  still f resh  at the time of flowering. — 1— 3: L. M. 

U m b a c i i , 1895, s.n. — 4: S. H a m a y a  no. 353. 1961. — X0.4.
Bot. N o tise r, vol. 125, 1972
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CONCLUSIONS

The section Anguinum  should he placed  
in the subgenus R hiz ir ideum  ( K o c h ) 

W e n d e l b o . T he species o f the section  
have a rhizom e and the increase and 
renew al bulbs are slender and tapering  
w ith only a sm all storage function . There 
are tw o species of the section, viz. .4. tri- 
coccum  and A. victorialis.  E specially  in 
Asia the latter species is extrem ely vari
able and m any form s have been described  
as species.

The section Anguinum  has a boreal 
circum polar geographical range. A sim ilar 
distribution but even m ore boreal has sec
tion Schoenoprasum  D u m o r t i e r  also of 
the subgenus Rhizirideum.  .4. schoenopra
sum  occurs in Canada and in Eurasia. A 
second species of the section A. atro- 
sanguineum  S c h r e n k  s.l. constitutes a very 
com plex, exceedingly polym orphic cycle 
in Asia analogous to the polym orphism  
of .4. victorialis  L. s.l.
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ABSTRACT

E k b e r g , L. 1972. Studies in the genus Allium VI. Bulb structure in the subgenus 
Melanocrommyum. — Bot. Notiser 125:93— 101.

In the subgenus M elanocrom myum  ( W e b b  & B e r t h .) W e n d e l b o  the characteristic 
structure of the bulb is very uniform. The outer tunic consists of the old storage 
cataphyll which is shrunken and crusty. Inside this is the old dark hasal parts of 
the leaf-sheaths, which are often papyraceous or fibrous. They have a protective 
function. There is one large swollen storage cataphyll followed by two sprout leaves 
of which the outer is richer in storage material. The function of this outer sprout 
leaf is to pass through the storage cataphyll and facilitate the penetration of the 
other leaves. The foliage leaves (one to several in number) are always cucullate at 
their apex. They are spirally arranged and have a convolute vernation. The bulbs 
of the species of this subgenus are inedible due to bitter liquids. The liquid is often 
red to brownish red and has been used as a dye.

INTRODUCTION

T h e  su bg enu s  M ela n o cro m m yu m  ( W e b b  

& B e r t h .) W e n d e l b o  (1969 p. 27) has  
a w ide d is tr ibu t ion  in W est and  C entral 
Asia. In  F lo ra  URSS 45 species of the su b 
genus ( V v e d e n s k y  1935) a re  listed an d  
in F lo r a  I r an ica  ( W e n d e l b o  1971) 47 
species. T h e re  is a great var ia tion  in size 
f ro m  fo r  ex am ple  the  small one-leaved 
A llium  m o n o p h y llu m  V v e d . to the severa l
leaved .4. g ig a n teu m  R e g e l  w hich  m a y  
be ta l le r  th an  a m an .

T h e  species of subgenus M elanocrom 
m y u m  a re  easy  to recognize and  to d is t in 
guish f ro m  o th e r  taxa  of A llium . C h a rac 
ter is t ic  a re  th e  m ore  o r  less basal, sp ira lly  
a r ra n g e d ,  s t rong ly  cucullate  an d  flat, of ten  
b ro ad ,  leaves. T he  very  dis tinctly  cucu lla te  
leaf a pex  is n o t  found  in any  species of 
the o th e r  su b gen era  of A llium .

MATERIAL

It has been possible to study living mate
rial both in cultivation in the Botanical 
Garden of Göteborg and in the field during 
a collecting expedition in Afghanistan 1969 
arranged by Mr. 1. H e d g e  of Edinburgh and 
Prof. P .  W e n d e l b o  of Göteborg. The 3 3  
species listed below are or have been in 
cultivation in Göteborg. I have had oppor
tunities to follow them during their devel
opment through the whole vegetation period.

In tlie following list, W  stands for W e n 
d e l b o .

Sect. A canthoprason W endelbo

.4. akaka  G m e l ., P o l u n i n  2631 
A. breviscapum  S t a p f , F u r s e  2 5 9 3  
A. cristophii T r a u t v ., C. G. v a n  T u b e r g e n  

cult.
.4. derderianum  R e g e l , Z u m e r  691
A. elburzense W e n d e l b o , Zu m e r  8()<S
.4. shelkovnikovii G r o s s h ., A r c h i b a l d  2 0 7 5

Bot. Notiser, vol. 125, 1972
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Sect. Kaloprasoii C. Koch

.4. cnspium  ( P a l l a s )  M. R., K u r s e  7(510 

.4. protensum  W e n d e l b o ,  W .  777.‘5 

.4. schubertii Zucc.., C. G. v a n  T u b e r g e n ,  
c u l l .

Sect. M egaloprasoii W endelbo

.4. aflatunense  B.  F e d t s c h . ,  G. G. v a n  T u 
b e r g e n .  c u l t .

.4. nltissim um  R e g e l , W. 8 2 3 7  

.4. badakhshanicum  W e n d e l b o , W. 9 4 1 4  and 
t y p u s

.4. calocepluilum  W e n d e l b o ,  K u r s e ,  c u l t .

.4. chelotum  W e n d e l b o ,  D a r l i ,  I r a n ,  W .  s .n .  
.1. giganteum  R e g e l ,  C. (5. v a n  T u b e r g e n .

c u l t ,  a n d  W .  8 1 2 7  
.4. karataviense R e g e l ,  (5. G. v a n  T u b e r g e n ,

C l l l l .

.4. macleanii R a k e r .  G. (5. v a n  T u b e r g e n ,  
cult, and W. 7334 

.1. rosenbachianum  R e g e l ,  L i n d b e r g  (534 

.4. sarawschanicum  R e g e l ,  W. 3781 

.1. stipitatum  R e g e l .  (5. G. v a n  T u b e r g e n ,
Clllt.

.4. suworowii R e g e l , W. 8104 

Sect. M elanocrom m yum

A. aschersonianum  L., Central Negev, Israel, 
W. s.n.

.4. cardiostemon  F i s c h ., D a v i s  29315

.4. colchicifolium  Boiss., A r c h i b a l d  11(57
.1. nigrum  L., D a v i s  1 6 5 4 9
.4. rothii Zucc., Central Negev, Israel. W. s.n.

Sect. Kcgeloprason W endelbo

.4. cuthodicarpum  W e n d e l b o .  I I e w e r  9 3 7

.4. regelii T r a u t v . ,  W .  8 2 4 3

.1. w inklerianum  R e g e l ,  W .  8(527

Sect. Tbaum asioprason W endelbo

.4. caroli-henrici W e n d e l b o ,  W .  7 2 7 2  

.4. cucullatum  W e n d e l b o .  K u r s e  8 5 5 2  

.4. m irum  W e n d e l b o ,  K u r s e  8 7 8 4

ABBREVIATIONS

Abbreviations used in text and figures 1— 
3: a.i., abscission layer; f, foliage leaf; f.p., 
flower primordium; i.b., increase bulb; in, 
inflorescence; o.st., old stem-plate (from 
previous year); p, protective leaf (tunic); p0, 
protective catapbyll surrounding an increase 
bulb; ps, protective catapbyll consisting of 
the storage cataphyll from the previous year; 
p.p., pedicel primordium; r.b., renewal bulb; 
r.p., root primordium; s, storage cataphyll; 
sc, scape; sp, sprout leaf; st.pl., stem-plate.

T H E  O R G A N IZ A T IO N  O F T H E  B lIL B  
IN  M ELAN Ö C R Ö M M Y U M

T h e  d if fe ren t  k inds  of ca ta p h y lls  and  
leaves of the  hull) a re  il lus tra ted  in
F ig u re s  1— 3.

W h e n  a M ela n o cro m m yu m  b u lb  is c a re 
fu lly  dug  up, the o u te r  tun ics  often  will 
be in tact. T he  o u te rm o s t  tun ic  ( p j  is
c ru s ty  an d  falls o ff  very  easily. It is
fo rm e d  by  the re m a in s  of the storage 
ca ta p h y l l  (s) f rom  the p rev iou s  year. T h e  
in n e r  tun ics  a re  e ither  pap y race o u s  o r  
f ib rous .  T hey  a re  the re m a in s  of the basal 
p a r t s  of the sp ro u t  (sp) an d  foliage (f) 
leaves f ro m  the prev ious  year.  All these 
p ro tec t ive  leaves a re  m a rk e d  p in Fig. 1. 
T h e  te rm  tun ic  is used fo r  the ou te rm ost 
scales of the bulb . T o g e th e r  w ith  the inne r  
tun ics ,  the basal pa r ts  of th e  d ifferent
k in d s  of old leaves, they  serve  as p ro tec 
t ion  ag a ins t  des iccation  of the  renew al 
bulb . Ins ide the pro tec tive  leaves (p) 
com es the  on ly  s to rage  ca tap hy ll  (s), 
w h ich  is th ick  a nd  rich  in s to rage  m a te 
rial.  T h e  s torage  ca ta p h y l l  is n o rm ally  
fo l low ed by two sp ro u t  leaves. T he  o u te r  
sp ro u t  leaf (spj) is m o re  swollen than  the 
in n e r  (sp2) w hich  grow s h ig h e r  up  th an  
the f i rs t  (spj) a n d  out of the  bu lb  for a 
sh o r t  d is tance  (Fig. 3 ()). A h igh e r  n u m b e r  
th a n  two sp ro u t  leaves is excep tional and 
o n ly  observed  in A. cris to p h ii on cu lt i
va ted  lu x u r ian t  m ate r ia l .  N o rm al ly  also 
Ibis species has tw o sp rou t  leaves. It has  
been  n o ted  on ly  one sp ro u t  leaf in .4. 
a sch erso n ia n u m  an d  .4. ro th ii f ro m  Israel. 
T h is  m a te r ia l  was r a th e r  w eak  in cu l t iv a 
tion.

T h e  n u m b e r  of fo liage leaves varies 
f ro m  one in severa l species up  to four teen  
in .4. cristoph ii, bu t m os t usual ly  the re  
a re  3 to 5. T he  leaves are  cucu lla te  at the 
apex  an d  sp ira l ly  a r r a n g e d  w ith  a co n v o 
lute v e rna t io n  (Fig. 2 E).

T h e  foliage leaves have double  row s of 
v a scu la r  bundles  —  one dorsa l  an d  one 
ven tra l  (Fig. 4 G— D). T h e re  is no keel 
o r  m id r ib  on the  leaf. T h e  leaves are  
a r r a n g e d  in co ncen tr ic  circles at the i r

B ot .  N o t i s e r ,  v o l .  125, 1972
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in

sc

sc

Sprou t ing  A llium  schubertii Zucc. The foliage leaves are  cucullate. Protect ive
leaves removed.  X0.5. —  B: D iag ram  of a p lan t  of A. ka ra ta vien se  R e g e l  at the t ime of 
f lowering. The  in te rnodes  have  been e longated to show the indiv idual  leaves. —  C— E: 
A. g ig an teum  R e g e l  —  C: Renewal bu lb  a n d  scape at t ime of fruiting. X0.5. —  D: Increase 
bulb, side view; P 0 is a h a rd  b row n shell. X0.5. — E: Cross section of an increase  bulb 

at the t ime w hen  grow th  begins.  X5.
Bot. N oti se r ,  vol. 125, 1972
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Fig. 2.
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s p a t h e

Fig.  2.
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a tta ch m en t to  the stem -p la te  (F ig. 3 N ) .  
T h e  in n erm o st lea f su rro u n d s the ren ew al 
hull) an d  scap e . T here is n ever  a p ro tec 
tive  c a ta p h y ll (p0) a rou n d  the n ew  bulb. 
As the hull) in crea ses v ery  ra p id ly  in size  
du rin g  g row th  th e  scap e  b eco m es curved  
at the base and  form s a sh a llo w  g roove  in 
the bu lb .

O cc a sio n a lly  m ore than  o n e  bu lb  w ill  
be fo rm ed  e sp e c ia lly  w h en  there is som e  
d a m a g e  or an in c is io n  in  the stem -p la te . 
T h ese  bu lbs do not o ccu r  n o rm a lly , but 
can  he regarded  as in crea se  b u lb s arisin g  
in cu ltiv a tio n  an d  d ev e lo p ed  b y  abn orm al 
c o n d itio n s . T h e y  are n ot su rro u n d ed  by  
a n y  p ro tectiv e  c a ta p h v lls .

A n oth er  k in d  o f  in crea se  b u lb s is m e n 
tion ed  hy  E k b e r g  (1969 p. 6 6 ). T hese  
in crea se  bvdhs are sta lk ed  and  h a v e  a hard  
p ro tectiv e  c a ta p h y ll su rro u n d in g  the bulb  
lik e  a n u t-sh ell (F ig. 1 I)— E ). T h ey  are 
d ev e lo p ed  b etw een  the fo lia g e  lea v es thus  
h a v e  a fla tten ed  sh ape. S u ch  b u lb s are  
c o m m o n ly  fo u n d  in  the sp ec ies  afla tu-  
nense ,  g ig a n te u m ,  regeli i  an d  w in k le r ia -  
n u m .

T h e  stem -p la te  from  th e  p rev io u s year  
w ill a lw a y s he d eta ch ed  b y  a w ell-  
d ev e lo p ed  a b sc iss io n  la y er  (a.i.) at the  
base  o f  the n e w  stem p la te  (F ig. 2 A, D ).

T h e  F o r m a t io n  o f  a R e n e w a l  Bulb

E v en  in the ea r ly  stages o f  the grow th  
p er io d  o f the m ain  bu lb , a ren ew a l bu lb

and a sca p e  are ea s ily  reco g n iza b le  in a 
p rim ord ia l stage (F ig. 2 A, D ).

W h en  th e  fo lia g e  lea v es are just 
protru d in g  fro m  the bu lb  (F ig. 1 A), the  
ren ew a l bu lb  is a lread y  w ell d evelop ed . 
It seem s as if th is qu ick  g ro w th  cannot 
he due to a ss im ila tio n  by  the lea v es but 
rather is cau sed  by  a resto r in g  o f  m a te 
rial w h ich  is d irec tly  tra n sferred  via the  
stem -p la te  fro m  the th ick  sto ra g e  c a ta 
ph yll o f  the ren ew a l hull). T h is  cou ld  he  
an a d a p ta tio n  to a sh ort veg eta tio n  period  
w h ich  so m e  y ea rs m ay fa il due to drought. 
In su ch  a case  the storage  m ater ia l w ill  
be tra n sferred  v ery  q u ick ly  to the new  
bu lb  and the bu lb  w ill he ab le  to su rv iv e  
to  the n ext v eg eta tio n  per iod , ev en  if som e  
m ateria l h as been  lost.

C H A R A C T E R IZ A T IO N  O F  T H E  S U B 
G EN US M E LA N O C R O  MM Y UM

It is d iff ic u lt  to fin d  u se fu l ch a racters  
for the d ifferen t su b g en era  and sec tio n s  
from  h erb a r iu m  m ater ia l. It is o n ly  by  
stu d y in g  liv in g  m a ter ia l du rin g  th e  w h o le  
yea rly  cy c le  that m a n y  ch a ra cters h idden  
or absen t in  dried  m a ter ia l w ill he re
vealed .

In F ig . 4, a lea f o f  A. g ig a n teu m  is  
g iven  as an e x a m p le  o f  the o r ien ta tio n  o f  
v a scu la r  b u n d le s  in M e la n o c r o m m y u m .  
T h e sam e k in d  o f  o r ien ta tio n  is seen  in 
A. c r i s to p h i i ,  .4. k a ra ta u ien se ,  A. m a c lea n i i  
and .4. s t ip i ta tu m .  A. o r e o p h i lu m  C. A.

F ig . 2. A— 1): L o n g itu d in a l se c tio n s through  b u lbs at the tim e o f  the b eg in n in g  o f  grow th  
p eriod . In A an d  1) the storage ca ta p h v lls  are rem oved . —  E: C ross section  through  a 
bu lb  above sp ath e (storage ca ta p h y ll rem oved ). —  A: Allium karataviense  R e g e l , X T  —  
B: A. scliubertii  Z u cc., X T  —  C: .1. stipitatum  R e g e l , X T  —  I): A. giganteum  R e g e l , 
X o . —  P h o to : H. R a s p e r , a t ,  a b sc iss io n  layer; f, fo lia g e  lea f p rim ord iu m ; f.p ., flow er  
prim ord iu m ; o .st., old  stem -p late; p.p., p ed ice l prim ord iu m ; r.b., ren ew al bulb prim ord ium ; 
r.p., root p rim ord iu m ; s, storage ca tap h y ll; sc, scape; sp, sp rou t le a f  p rim ord iu m ; st.p l.,

stem -p late.

F ig . 3. Allium macleanii  B a k e r . —  A— N: C ross se c tio n s  o f  a sp rou tin g  bu lb  at levels  
m ark ed  resp ec tiv e ly  A— N in O. X c . 3. —  P — S: T h e sam e bu lb  as in A— N in  sid ev iew , 
XO.33. In O the bulb  is illu strated  w ith  the p ro tective  leaves rem oved . T he storage c a ta 
p h y ll h id es the first sprout leaf. In Q the secon d  sprout lea f is n ot y e t  op en ed . —  R: T he  
first fo liage  lea f in vern ation . —  S: T he scape and ren ew al b u lb  is ex p o se d  w h en  the six th  
fo lia g e  lea f is rem oved . T here is  no  protective  ca ta p h y ll arou n d  the ren ew a l bu lb . A cross  

section  o f  the ren ew al bulb at base is sh o w n  in N 2.
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Fig. 4. Schem atic  f igure o f  or ien tation  of  
vascular  bundles  in d ifferent k inds o f  Allium  
leaves. —  A— D: A. g igan t  eu m  R e g e l  —  E —- 
H: A. o re o p h i lu m  C. A. M ey. O nly  the leaves  
are m arked  in the cross  sections .  —  A, E: 
Y oung stages in w hich  the outer  leaves are 
rem oved  to sh o w  the innerm ost  leaf. —  R—  
I), F — If: Cross sections  at d if ferent  levels  
to sh o w  the num ber o f  r o w s  o f  vascular  
bundles. T he  on ly  row  in B splits  up into  
two (C) just  above tlie base. In E — II the 
vascular  bundles  do not split.  In A the scape  
will grow up in center and the leaf  will  open,  
but in E the scape m ust  break  through  the 
leaf .

T w o  row s  o f  vascular  bu n dles  in a leaf  
can arise either by splitting o f  one  row  into  
two (D) or b y  the orig inal b undles  not  
splitting but the pr im ary  circular leaf  
f la tten ing  out so that the b u n dles  will  lie 
opposite  each other as in H.

M e y .  of the sect. Porphyroprason  E k b e r g  

of subgenus Molium  ( K o c h )  W e n d e l b o  

is chosen as an example of an Allium  with 
two rows of vascular bundles, but with 
another development of the leaf.

There is a difference between the leaves 
of M elanoerommyum  species and other 
Allium  species with two rows of vascular 
bundles. In M elanoerommyum  there is 
primarily  one row which divides into two, 
hut in species from other groups of 
Allium  the two rows originate from a 
flattened circular leaf (Fig. 4 H). The 
scape breaks through the leaf, but in the 
subgenus M elanoerommyum  the leaf 
opens gradually as there is an inhibition 
of growth near the top in one point of 
the at this stage conical primordial leaf.

As a result of anatomical studies of

Allium  leaves, Me n /. (1922 p. 23) pro
posed transferring .4. nigrum  (the only  
species studied of the subgenus Melano
erom m yum )  from  section  M olium  to the 
subsection Pseudomolium.

Typical for the subgenus Melanoerom
m yu m  are the following features:

1. More than two ovules in eacli 
loculus of the ovary.

2. The leaves, which have a cucullate 
apex, have two rows of vascular bundles 
splitting from one row at the very base 
of the leaves (Fig. 4). The only row at 
the base of the leaf very soon divides into 
one ventral and one dorsal row of bundles 
(Fig. 2 E).

3. One large storage cataphyll in con
nection with two well-developed sprout 
leaves of which the outer contains more 
storage material.

4. The scape never breaks through the 
foliage leaf, but the leaf opens gradually 
by inhibition of growth in one point at 
the top of the conical pr im ordial leaf.

5. An early development of the scape 
and the renewal bulb which lack any 
protective cataphyll. The renewal bulb 
can be seen at base of the scape. At this 
stage the foliage leaves of the main bulb 
are primordial and not even the sprout 
leaves have passed through the storage 
cataphyll. The only sign of growth in the 
bulb from outside are the root-tips coming 
out from the stem-plate.

(L The characteristic alliaceous smell is 
not present. Often there is a more or less 
dark  brownish-red coloured liquid of 
bitter taste occurring in most parts of the 
plant.  If the leaves are cut off this liquid 
will colour the cut-surface very soon.

DISCUSSION

The characters  of points  3 and  5 above 
are partly  relative but even so significant. 
The largest bulbs of those with only one 
storage cataphyll in Allium  are found in 
the subgenus M elanoerommyum.  The 
time for development of the scape and the
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ren ew al bu lb  is genera lly  of sys tem atic  
im p o r tan ce  in Allium.

As m a n y  c h a rac te rs  a re  specific fo r  the 
su bgenus  M e la n o c ro m m y u m  Ibis s u b 
genus could  be split off f rom  A ll ium  as a 
genus of its ow n a lth ou gh  the c h ro m o 
som e n u m b e r s  do not su p p o r t  this. T he  
n o rm a l  basic  ch ro m osom e  n u m b e r  of the 
su bg enera  All ium , R h iz ir ideu m  (C. K o c h )  
W e n d e l b o  an d  M e la n o c ro m m y u m  is x =  8 
( V a k h t i n a  1964 ,  1 9 6 5  an d  1 9 6 9 ) .  T h ere  
a re  severa l exceptions to the no rm a l  
ch ro m o so m e  n u m b e r  in the subgenus  
M e la n o c ro m m y u m ,  e.g. .4. kara taviense  
2n — 18 ( P e d e r s e n  & W e n d e l b o  1 9 6 6 ) ,  
.4. ch e lo tu m  W e n d e l b o  2ii  =  20 ,  .4. deci
p iens  F i s c h .  2n =  20 ( V a k h t i n a  1 969  p. 
14 5 ) .

Sta lked  increase  bulbs s u r ro u n d e d  by 
one o r  a  few protec tive  ca taphy lls  a re  
very  f req u e n t  in the subgenera  A ll ium  
an d  Molium .  T hey  are  ra re ly  fou n d  in 
M e la n o c r o m m y u m  but the i r  occu rren ce  
in a few species w ould  also ind ica te  a 
re la t io nsh ip  between M e la n o c ro m m y u m  
an d  th e  fo rm e r  subgenera.
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The Genus Hypocalyptus Thunb. (Fabaceae)
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ABSTRACT

D a h l g r e n ,  R. 1972. The genus Hypocalyptus Thunb. (Fabaceae). — Rot. Notiser 
125: 102— 125.

Tbe genus Hypocalyptus  T h u n b .  has been investigated. It has been extended to 
include the former genus Loddigesia S i m s  as well as what formerly was known as 
Crotalaria sect. Purpureae B e n t h . ,  each consisting of one species. Hypocalyptus  
in this new sense thus comprises three species. Reasons for the inclusion of the 
last two groups are given. The general morphology and the pollen of the species 
are described. The hairs in all three species have more prominent projections on 
the surface than in other genera showing otherwise similarities. Comparison is 
made between Hypocalyptus  and other genera, viz. Crotalaria, Podalyria, Amphitha-  
lea, Priestleya and Cytisus. Though displaying similarities with these and other 
genera, Hypocalyptus  appears to be a morphologically isolated genus of the 
Genisteae both in South Africa and in other regions, having no decidedly close 
affinity with any other genus. Surface structures of hairs are pointed out as being 
a useful complementary tool in fabaceous taxonomy. — Newr combination: H ypo
calyptus coluteoides ( L a m . )  R .  D a h l g r .

INTRODUCTION

In  1966 I collected w h a t  a p p e a re d  to 
be a species of H y p o c a ly p tu s  in the 
low er p a r t  of a k loof on  the ea s te rn  side 
o f the H otten to ts  H olland M ounta ins  in 
Caledon Division, South  Africa. T he  
species agreed in all essentia l c h a rac te rs  
w ith  the species kn ow n  as H. sophoroides,  
except tha t the legumes w ere m u ch  m ore  
in f la ted  and  r a th e r  like those  of Colutea.

A closer s tudy  revealed  th a t  the  species 
is n o t  ra re  a nd  h ad  p rev iou s ly  been d e 
scribed as Crotalaria co lu teoides  by L a 
m a r c k  and  as Crotalaria p u rp u re a  by  
V e n t e n a t . T he  m ost a p p ro p r ia te  place 
fo r  the species should  he in H yp o ca lyp tu s ,  
how ever.  In P o l h i l l ’s acc ou n t  of Crota
laria  (1968 p. 173) the s im ila r i ty  betw een  
C. p urpu rea  an d  H yp o c a ly p tu s  was 
po in ted  out,  bu t P o l h i l l  re f ra in e d  from  
t ra n s fe r r in g  the species. C. p u rp u rea  (C. 
coluteoides)  was still re ta ined  in a special,  
Bot. Notiser, vol. 125, 1972

very  a b e r r a n t  section, P urpu rea e  (es tab
lished by B e n t h a m  as ea r ly  as 1843), 
u n d e r  Crotalaria.

As the genus d isp lays in te res t ing  ex 
am ples  of va r ia t ion  an d  f u r th e r  p resen ts  
a p ro b lem  of generic  d is tinction , nam ely  
the ju s t i f ica t io n  of the genus Loddigesia  
S i m s ,  it h a s  been s tud ied  m o re  extensively 
th a n  was orig inal ly  in tended. T he  s tudy  
is b ased  on m a te r ia l  f ro m  the  following 
he rb a r ia ,  ab b rev ia ted  acco rd ing  to L a n -  
. l o u w  & S t a f l e u  (1964): BOL, CT, LI), 
NBC, PR E, S, SAM, SB L, STE, a nd  UPS, 
an d  on m a te r ia l  collected by Dr. A. S t r i d  

a n d  m yse lf  du r in g  1965— 66.
T h e  Eng lish  text has  k ind ly  been 

checked  by  Mrs. M a r g a r e t  P e t e r s s o n .

PREVIOUS LITERATURE

T he  genus H y p o c a ly p tu s  w as  described  
by  T h u n b e r g  in “ Genera Nova P lan -
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t a r u m ” (1800b).  In  this w o rk  it com prised  
8 species, 6 of w h ich  now  fall w ith in  
P odalyria  L a m . ( 1 7 9 3 )  an d  one  (//. ca- 
pensis) in Virgilia  Pom . (1808). T h u s  only 
one  species, H. obcordatus,  re m a in s  in the 
p resen t genus H yp oca lyp tu s ,  a n d  fo r  most 
o f its h is to ry  the genus h a s  indeed been 
regarded  as m onotypic .  H yp o c a ly p tu s  has 
accord ing ly  u n d ergo ne  cons iderab le  e m e n 
dation , an d  subseq uen t  re d u c t ion  since 
firs t being described.

Of the 8 H yp o ca ly p tu s  species in T h u n - 
b e r g  1800 1), f o u r  of them  (//.  cordatus,  
calyp tra tus ,  ped un cu la tu s ,  an d  capensis) 
h ad  been p rev iously  descr ibed  by T h u n - 
b e r g  in the  f irs t par t  of h is  P ro d ro m u s  
(1794), u n d e r  the  genus So phora .  F o u r  
on ly  w ere  th e re fo re  d escr ibed  u n d e r  
H y p o ca ly p tu s  in the second p a r t  of the 
P ro d ro m u s  ( T h u n b e r g  1800 a), viz. //.  
glaucus, sericeus, canescens,  and  obcor-  
datus.  All of the  f irs t fo u r  species were 
t r a n s fe r re d  to P odalyr ia  by  W i l l d e n o w  
(1799) and  B r o w n  (in A i t o n  1811), and 
th ree  of the last fo u r  w ere  la te r  placed 
in  this genus by  B r o w n  (op. cit.), d e  
( .a n d o l l e  (1825) a nd  o thers .  Of the  eight 
species m en t ioned ,  f u r th e r  re fe rence  will 
m ain ly  be m ade  to H. o bcorda tus  T h u n b .

H yp o ca lyp tu s  obcordatus  w as co ns ide r
ab ly  an ted a ted  by two o th e r  nam es a p 
plied to the  sam e  species, nam ely  Spar-  
t iu in  so phoro ides  B e r g i u s  (1707 p. 198) 
a n d  the su p e r f lu o u s  nam e  Crotalaria cor- 
d ifo lia  L i n n a e u s  (1771 p. 266). In T h u n - 
b e r g  1800 a, Spa r t iun i  sophoro ides  B e r g . 
w as cited as a sy n o n y m  of H y p o c a ly p tu s  
obcord<itus, an d  in THUNBERG 1800 b of 
Crotalaria cordifo l ia  L., so th a t  / / .  obcor
da tu s  m u s t  also be rega rded  as s u p e r 
f luous f ro m  the po in t of view  of n o m e n 
cla ture ,  and  is th u s  illegitimate. However,  
th e re  is n o th in g  in the Code th a t  states 
th a t  a valid desc r ip t ion  of a genus m ust 
be acc o m p a n ied  by a leg itim ate  specific 
nam e.

l n  W i l l  d e  n o w 's Species p la n ta ru m  
(1802) the  genus H y p o c a ly p tu s  does not 
a p p e a r  at all. H. obcordatus  as well as

S p a r t iu m  sophoro ides  w ere  inc luded  as 
sy no ny m s of Crotalaria cordifolia  L.

B. B r o w n  (in A i t o n  1811) w as the 
first to t r a n s fe r  some of the  H yp o ca ly p tu s  
species to Podalyria,  an d  d e  C a n d o l l e  

(1825) accep ted  the transfe r ,  trea t ing  
H y p o c a ly p tu s  as m on o typ ic  w ith  the 
single species H. obcordatus.  It w as also 
la te r  reco rd ed  u n d e r  this n am e  by  E c k l o n  

A Z e y h e r  (1836 ]). 173) and  M e y e r  (1836 
p. 28), in C u r t i s ’s Botanical Magazine 
(1842, plate 3894), an d  by  H a r v e y  in 
F lo r a  Capensis (1862 p. 82).

B â i l l o n  (1870 p. 336) was the  firs t to 
use the  com bin a t ion  H yp o c a ly p tu s  so
phoro ides  (in a foot-note, w ith  a ca re fu l 
acco un t  of b as io ny m ),  w h ich  has su b 
sequently  been neglected by  botanists .  
B â i l l o n  (loc. cit.) also inc luded  the genus 
Loddiges ia  in H yp o ca lyp tu s ,  an d  even (in 
a n o th e r  foot-note) used the com b ina t io n  
H ypoccdyp tus  oxalid ifo lius,  w h ich  has 
likewise been overlooked  by la ter  bo ta 
nists, e.g. P h i l l i p s  (1942 p. 284), w ho  
later c la imed the la t te r  com bina tion  to be 
new. B a i l i . o n  f inally  labelled the plates 
“ Bot. Reg., t. 128” an d  “ Bot. Mag., t. 
1913” H yp o c a ly p tu s  (both // .  coluteoides  
in th is pap e r) ,  tho ug h  he did not regard  
them  to be dis tinct f ro m  //.  sophoroides,  
a m is take  repea ted  by H u t c h i n s o n  about 
75 yea rs  la te r  (1946 p. 183)!

T h e  second species of H yp o c a lyp tu s ,  
viz. //. coluteoides  ( L a m . )  B. D a i i i . g r .  
comb, now, w as fi rs t  descr ibed  as Crota
laria colu teoides  by  L a m a r c k  (1786 p. 
200). Later, it w as indepen de n tly  d e 
scr ibed as Crotalaria pu rp u rea  by V e n t e -  
n a t  (1804, p la te  66). It w as reco rd ed  
u n d e r  the la t te r  n am e  by E c k l o n  & 
Z e y h e r  (1836 p. 173) a nd  il lus tra ted  in 
B otanica l Register (1816, plate 128) as 
well as in C u r t i s ’s  B otanical Magazine 
(1817, plate 1913). B e n t h a m  (1843 p. 
590) gave C. coluteoides  (in spite of being 
the first name) as a sy n o n y m  of C. p u r 
purea  an d  placed the species in a separa te  
section of Crotalaria, “P u rp u re a e ”, w ith  
obvious doub ts  as to the position  of the 
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species .  B aker  (1914 p. 358) contr ib uted  
further  in fo rm a t io n  on tlie d istr ibution .

V e r d o o r n  (1928 j). 393) noted that C. 
purpurea  “approaches Hypoca l yp tus ,  but 
differs in having the inflated pod of Cro- 
talaria”. This point of sim ilarity w ith  
Hypocal yptus  w as further docum ented by 
P o t . h i l l  (1998 p. 173), but resulted in 
no changes in nom enclature or system atic  
position.

The assem bled evidence in this article  
lias finally resulted in the rem oval of the 
species coluteoides  from  Crotalaria  to 
Hypocal yptus ,  w hich is accordingly done  
for the first time.

The third species treated here, Hyj>o- 
calyptus  oxalidifol ius  ( S i m s )  B a i l l . ,  was 
first described as Loddigesia oxalidifol ia 
by S i m s  in C u r t i s ’s  B otanical M agazine 
( S i m s  1806) w ith a plate, no. 965, of the 
plant drawn from  a specim en cultivated  
in England. The genus was nam ed after 
L o d d i g e s ,  a fam ous English gardener. 
Since then, L. oxalidifolia has been m en
tioned in botanical works by d e  C a n d o l l e  

(1825 p. 136), E c k l o n  A Z e y h e r  (1836 p. 
173), M f . y e r  (1836 p. 36), B e n t h a m  (1844 
p. 355), H a r v e y  (1862 p. 82) and B e n t 

h a m  &. H o o k e r  (1867 p. 485). It was first 
included in Hypoca l yp tus  by B â i l l o n  

(1870 p. 336, see above) and later, 
independently, by P h i l l i p s  (1942 p. 284; 
se also P h i l l i p s  1951 p. 409).

The species is doubtless distinct but 
with such close affin ities to the previous 
two that it is here included in H yp o ca l y p 
tus.  The reasons for this w ill be explained  
further on.

THE GENUS HYPOCALYPTUS
H ypocalyptus  T h u n b e r g  1800 b, emend. 

B a i i . l o n  1870. emend. D a h l g r e n  1072 (incl. 
Loddigesia  S i m s  1806 et Crotalaria  L. sect. 
Purpureae  B e n t h a m  1843).

Type species: H ypocalyp tus  sophoroides
( B e r g .) B a i l l . ( s y n .  //.  obcordatus  T h u n b .) .

Shrubs, or rarely trees, 0.2— 3(— 6) 
m etres high, usually  with dark reddish, 
sm ooth or longitudinally  striated to su l
cate branches, glabrous or sparsely to
Bot. Notiser, vol.  125, 1972

closely  pubescent on the youngest parts. 
Hairs 3-celled, unbranched, w ith rough  
surface, prom inently warty to papillate  
(Fig. 8) w hen seen under the m icroscope.

Leaves alternate, trifoliolate, petiolate, 
basally  w ith shortly triangular to longer, 
linear stipules; leaflets oblanceolate to 
broadly obovate, entire, generally with  
distinct apical tip.

Inflorescence a term inal racem e with  
from 2 to more than 50 flow ers borne 
in axils of sim ple, lin ear(— lanceolate), 
narrow, entire or som etim es laterally  
denticulate, usually caducous bracts.

Pedicel usually rather long, w ith a pair 
of bracteoles sim ilar in shape to, but 
narrow er than the bracts.

Calyx in bud stage narrow ly cam panu- 
late, but at the onset of anthesis drawn 
backw ards around the base (as in Priest-  
Icya, Cyclopia  and Podalyria)  ; upper two 
lobes more or less united m edially up to 
less than 1 mm from the apices, lateral 
incisions deeper; low er lobes deltoid to 
narrow ly triangular.

Corolla papilionaceous, glabrous, m ore 
or less violet but usually with yellow  basal 
spot on the vexillum . V exillum  blade ovate  
— circular, som etim es relatively sm all, 
w ith short claw. One sm all, d isc-shaped  
callus present on each side of the vexillum  
base on the inner sides o f the claw. Ala 
blades elongate, rounded, and in the 
apical half m uch w idened, basally with  
1— 2 rows of transverse to oblique, slight 
folds on the upper parts; claw s relatively  
short. Carina lunate to subrostrate, not as 
exserted as is usual in Crotalaria,  w ithout 
prom inent lateral spurs, basally w ith a 
rather prom inent upper ear, and with  
rather short but distinct claw s.

F ilam ents united along m ost of their 
length into a tube also closed on the upper 
side. B asifixed anthers on ly  slightly  (about 
10— 20 per cent) longer than the dorsi- 
fixed.

P istil glabrous, w ith  thick stipe o f  
som ew hat variable length, w ith a linear, 
sm ooth or som ew hat striated ovary  
containing 3— about 30 ovules, with as-
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(•ending, glabrous style, and with a capi
tate, regular  stigma.

F ru i t  varying much more than pistil 
between the species, representing either 
a linear, 5— 6-seeded legume 35— 6 5 X 5 — 
6 mm —  or an inflated, rather  Colutea- 
like legume ‘23—3 8 X 1 0 — 14 mm in size, 
with parchment-like walls — or a rather  
flat, obovate legume 13— 18X 6— 8 nun in 
size, pointed at both ends. Seeds dark, 
ra the r  large, with a whitish, annular,  
collar-like strophiole.

DISTRIBUTION AND HABITAT

The genus is restricted to the Cape 
Province, ranging from  the Clanwilliam 
Division in the north-west to the Caledon 
and Bredasdorp Divisions in the south
west and — north as well as south of the 
Little Karroo — eastwards to the Port 
Elizabeth and Uitenhage Divisions.

The three species generally occur on 
ra the r  moist ground, on steep slopes or in 
kloofs and often associated with water 
courses. They usually grow on sandy soil.

KEY TO THE SPECIES

1 A. Calyx tube w ith  short ,  adpressed  hairs  .........................................................  / /. coluteoides
1 B. Calyx tube g lab rous  or a lm ost  glabrous.

2 A. F low ers  usua lly  30 or more,  in a dense racem e  with  tom entose  axis; legume linear,
35—65 m m  long ....................................................................................................... / / .  sophoroides

2 B. F low ers  fewer, usua lly  less than  8 but som etim es up to 15, in sho rt  racemes;
legume flat, obovate ,  less than  20 m m  long ............................................  H. oxalidifolius

llypocalyptus sophoroides (B ehg .)  B a i l l .

B â i l l o n  1870 p. 336 (foot-note).  —  Hypo-  
ca lyp tus  sophoroides  (BERG.)  D r u c e  1017 p.  
628; H u t c h i n s o n  1946 p. 183; R i c e  & C o m p 
t o n  1950 plate 41; H u t c h i n s o n  1964 p. 351; 
POLHILL 1968 p. 173. —  S part ium  so p h o 
roides B e r g .; B e r g i u s  17(57 p.  198. —  Type: 
In B e r g i u s ’ h e rb ar iu m  (SBT, holotype).

C.rotalaria cordifolia  L., nom. ilieg. ; L i n 
n a e u s  1771 j). 266. —  T he  n a m e  is illegiti
mate  s ince Sp a r t iu m  sophoro ides  B e r g , was 
given a s  a synonym  and  is au tom atica l ly  
re jected  as being superf luous .  —  H ypocalyp-  
tiis cord i fo l iu s  (L ) T a u b .; T a u b e r t  1894 p. 
240. —  A specimen in LINN (895:30) n am ed  
Crotalaria cordifolia  in L i n n a e u s ’s h a n d 
writ ing  c o rre sp o n d s  well w ith  the species 
here  d iscussed.

l l y p o c a ly p tu s  obcordatus  T h u n b ., nom. 
illeg.; T h u n b e r g  1800 a p. 154 and  1800 b p. 
124. The  n am e  is illegitimate a n d  superf luous  
for tlie above  reasons;  Sp a r t iu m  sophoroides  
B e r g , (in T h u n b e r g  1800 a) an d  Crotalaria 
cordifo lia  L. (in Th. 1800 b) respectively were 
given as synonym s.  The  species was m e n 
t ioned u n d e r  the n am e  H. obcordatus  T h u n b ., 
fo r  exam ple ,  by d e  C a n d o l l e  1825 p. 135, 
C u r t i s  & H o o k e r  1842 plate  3894. B e n t h a m  
1844 p. 354, H a r v e y  1862 p. 82, and  P h i l l i p s  
1951 p.  409.

A much-branched shrub usually 1— 3 
metres or more high, seldom a basally 
unbranched  tree up to 4 or rarely 6 m 
high. Branches dark, longitudinally stri
ated or somewhat sulcate, ends sparsely 
tomentose or villous.

Leaves. Stipules subulate, usually 1.0— 
4.0 mm long, often later falling off, sub-
glabrous or more or  less hairy on the
inner side. Petiole straight, rigid, firmly 
suberect to erect, varying in length from 
less than 4 mm to more than 13 111111.
glabrous or rarely hairy. Leaflets with
petiolule 0.5— 3 111111 long; lamina ob- 
lanceolate to obtriangular-obovate, 9—30 
(— 40)X 6.5— 18(— ‘22) 111111, narrowly cu 
neate at the base, obtuse or usually dis
tinctly obcordate at the apex but with an 
acute to subulate point occasionally up to 
1.5 111111 long. Upper surface of leaflets 
glabrous, ra ther  smooth, with faintly reti
culate veinlets, canaliculate along the mid- 
vein; lower surface paler, with prominent 
mid-vein, subglabrous or very sparsely 
tomentose. Lateral halves of leaflets often
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folded up against each other, the upper 
surface thus being not or slightly exposed.

Inflorescence a dense, terminal raceme 
with generally more than 30 flowers borne 
only 1 mm or less from each other on a 
sparsely to densely tomentose axis. Ra
ceme first spike-like and obtusely p y ra 
midal, the buds in the apical part being 
closely set and greatly exceeded in length 
by the setaceous-filiform bracts; inflores
cence later ovate and bracts gradually 
shed as anthesis proceeds.

Bracts setaceous, tapering, filiform to
wards the apex, 9— 15(— 18) mm long 
and 1.0— 2.2 mm broad, caducous (see 
above), pubescent at least on basal parts 
and margins, sometimes with subhyaline 
margins in the basal half.

Pedicel usually 6— 13 mm long during 
anthesis, rather slender, sparsely villous 
hut glabrous towards the calyx.

Bracteoles situated near middle of 
pedicel, filiform, usually 3.5— 7.5 mm 
long, pubescent.

Calyx externally glabrous, reddish, 
smooth, campanulate in the hud stage hid 
with the basal parts drawn backwards 
towards the onset of anthesis. Upper two 
lobes joined medially into an upper 
“double lobe’’ up to a point only 0.3— 0.6 
mm from the apices; lateral incisions 
deeper, especially the lower ones; lobes 
triangular, the lowest, median lobe 1.5— 
2.6 nun long.

Petals glabrous, purple, but the vexil
lum blade centrally with a basal, large, 
light-yellow, violet-shaped spot. — Vex
illum blade circular, usually 11— 13.5X 
11 15 mm in size, rounded at the apex,
with the sides slightly deflexed during 
anthesis (as shown in Fig. 1 D) ; claw 
short, about 1 m m  long or  less, with

lateral callus discs c. 0.8 111111 in size. -  
Ala blades elongate, widened and rounded  
towards the apex, 11— 14.5(— 15.5) nun 
long and 4.5— 7.0 (— 8.0) 111111 b road  a t the 
widest part; basal half with a main 
longitudinal fold and 011 the u p p e r  part 
with some ra the r  slight transverse to 
oblique foldlets; claws usually 1.5— 3.2 
111111 long. —  Carina blades lunate, som e
what beaked, 9.0— 11.5X (3.6— )4.0— 5.0 
(— 5.4) 111111 in size; claws 2.0— 3.2 111111 

long.
Stamens. Basifixed anthers 0.9— 1.1 mm 

and dorsifixed ones about 0.7- 0.9 mm 
long.

Pistil. Ovary with 5— 8 (— 12) ovules.
F ru it  a linear legume usually 3.5— 6.5 

cm long and 4— 6 nun broad, ra the r  
smooth, with distinct convexities for the 
(4— )5— 6 seeds that mature, first pea- 
green, la ter reddish brown to almost 
black. Seeds dark  brown to almost black, 
ovoid (Fig. 1 J), 4.0— 4.8Xc. 2.5 111111.

DISTRIBUTION

The distribution of //. sophoroides  
ranges from the Cedarberg Mountains, 
Clanwilliam Division, in the north-west 
along the m ountains southwards to the 
Stellenbosch and Paarl Divisions (hut not 
to the Cape Peninsula or to the southern 
parts  of the Caledon Division). The species 
continues eastwards along the Groot 
Swartberg Ranges as far as Prince Albert 
Division. It is also found in the mountains 
south of Little Karroo, namely in the 
Langeberg Mountains of the Swcllendam 
and Riversdale Divisions, hut it is ap p a r 
ently rare in these regions, where on the 
other hand II. coluteoides is more 
common.

Fig. 1. H y p o c a ly p tu s  s o p h o r o id e s .  —  A— H :  D a h l g r e n  & S t r i d  no. 3368 from  a k lo o f  
near Du T o it ’s K loof  Pass,  W orces ter  Div.; I— : D r è g e  sine 1 1 0 ., from  the sam e  region;  
K: SiDEY 11 0 . 1879. —  A: Leaf. —  R: Bract. —  C: Rracteole. —  1): F low er .  —  E: Calyx  
( f low ering stage).  -— F: Ala petal . —  G: Carina petal.  —  FI: Pistil . —  1: Legum e.  —  .1: 
Seed. —  K: Bud, to sh o w  the long ca lyx  tube before  b e co m in g  def lexed  basally .  —  A and

I X2;  B— II and K X4;  J X8.
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VARIATION

The geographical variation is diffi
cult to survey because of the great 
difference in size and shape of leaves 
found on the same shrubs depending on 
their position on the shrub, the season, 
and the age of the shrub. However, in the 
material studied the populations in the 
Clanwilliam Division, in the Ceres and 
Tulbagh Divisions, and in the Hex River 
Valley in the Worcester Division in 
general have relatively small leaves with 
short petioles and strongly obcordate 
leaflets. More elongate and larger leaflets 
are found in populations south-east of 
the Rreede River Valley and in the Groot 
Swartberg Mountains.

ECOLOGY

H. sophoroides  grows in somewhat 
shaded and sheltered positions on m o u n 
tain slopes at varying altitudes, from  less 
than 200 feet (for example at Nieuwe 
Kloof, Tulbagh Division, and at Ranhoek, 
Stellenbosch Division) up to altitudes of 
5,000 feet or more, for example on the 
Middleberg in Cedarberg Mountains, Clan- 
william Division, and in the Groot Swart
berg Mountains, Laingsburg— Prince Al
bert Divisions.

Habitat: Somewhat sheltered places,
often steep slopes facing south and kloofs, 
especially near streams and in other damp 
places. The species grows on rocky or 
sandy slopes mainly in sand weathered 
from the sandstone of the Table Mountain 
Series (Cape System). In positions which 
have long been protected from fire the 
species may attain considerable height. 1 
have seen trees 4 m high growing along 
a stream in a side kloof joining up with

Du Toit s Kloof, W orcester Division, and 
H. S. G e n t r y  has recorded it (on a label) j 
as being 6 m high (!) in the same region.

The species is found in fynbos or  Cape 
macchia vegetation. In a typical habitat,  
a rocky slope above a stream, in Bain 's 
Kloof, Wellington Division, F . W h i t e  
recorded (on a label) the following 
associated species: Royena glabra, Protea  
cynaroides, Clif fortia ruscifolia, Tham-  
nochortus dichotomies, Stoebe plumosa, 
Gymnosporia laurina, and Psoralea  
aphylla.

Hypoealyptus coluteoides ( L a m .) R.
D a h l g r ., c o m b ,  n o w

R asionym : C ro ta la r ia  c o lu teo id es  L a m . ;
L a m a r c k  1786 p. 200, d e  C a n d o l l e  1825 p. 
131 ; B e n t h a m  1843 p. 590 and H a r v e y  1862 
p. 46 (in these w o r k s  as a sy n o n y m  o f  C. 
p u rp u r e a  V e n t . ) ;  P o l h i i . l  1968 p. 245. —  
Type: A sp ec im en  with  tHe designation  “Cro- 
ta laria  c o lu te o id e s  e n c .” in P-LAM Idiolo- 
ty p e ) .

Crota lar ia  p u rp u r e a  V e n t . ;  V e n t e n a t  1804 
plate 66; Rot. Register 181(5 plate  128; S im s 
1817 plate 1913; d e  C a n d o l l e  1825 p. 133; 
B e n t h a m  1843 p. 590; H a r v e y  1862 p. 4(5: 
T a u b e r t  1894 p. 229; B a k e r  1914 p. 358; 
V e r d o o r n  1928 p. 393; P O L H I L L  19(58 pp. 
173 and 245. —  T ype:  The i l lustration  in 
V e n t e n a t  1804 m en t io n ed  above,  if  the  
prototype  o f  this p late  cannot  he found . T h e  
i l lustration is extraord inar i ly  w el l  drawn.

“C rota lar ia  e legans  hortu l .” w a s  g iven  as  
a s y n o n y m  o f  C ro ta lar ia  p u rp u r e a  V e n t ,  in 
d e  C a n d o l l e  1825 p. 134, and has not been  
valid ly  published .

A tall shrub usually 1.5— 2 .5  (— 3) 
metres high, m uch branched with slender, 
dark brownish-purple, and smooth or 
longitudinally striated branches sparsely 
to densely puberulous on the youngest 
parts.

Leaves. Stipules less than 1 mm long

Fig. 2. H y p o e a ly p tu s  co lu teo id es ,  m a in ly  from  the Kogelberg region,  H otten tots  H olland  
Mts, Caledon Div. —  A— C and F — K: D a h l g r e n  & S t r i d  no. 4239; 1)— E: S t o k o e , SAM 
no. 54527; L: B a r n a r d . SAM no. 44598. —  A: Leaf,  st ipules fa llen  off.  —  B: Stipulate  
hase  of  yo u n g  leaf. —  (5: F low er.  —  D: Bract. E: Bracteole.  —  F: Calyx at f lowering  
stage. —  G: Ala petal. —  H: Carina petal.  —  I: Pistil . —  .) : F o ur  o f  ttie s tam en s  cut o f f  
at som e  d istance  from  the hase. — K: Fruit.  —  L: Seed. —  A X l . 2 ;  B — 1 X 4 ;  .1 and L

X 8; K X 2.
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and triangular or narrowly tr iangular in 
most forms, but in certain western forms 
(see map in Fig. 6) usually 3.5— 5.5 mm 
long, linear, and similar to the bracts of 
//. sophoroides, puberulous on most 
parts, often shed, however, at an early 
stage. Petioles of adult leaves 0.9— 2.5 
(— 3) cm long, adpressedly puberulous, 
first half-erect, becoming deflexed at the 
base as axillary branches develop. Leaflets 
narrowly obovate, usually ra ther  d roop
ing, generally 2.3— 5.0 cm long and 1.3— 
2.5 (— 3.0) cm broad; central leaflets 
generally slightly longer than the lateral 
ones. Leaflets with a basal petiolule 1.5— 
3(— 5) mm long and sparsely to very 
closely pubescent; lamina rounded-obtuse 
to truncate at the apex hut with the m id
rib ending as a little tip less than 0.5 111111 

in length; surface ra ther  smooth, sparsely 
to very sparsely adpressed-puberulous.

Inflorescence a sparse or rarely dense 
raceme of 6— 15 (— 25) flowers on a 
pubescent axis usually 3— 6 cm in length.

Flower buds in the axils of linear, 
entire bracts, but these often falling off 
in early hud stage, seldom persistent until 
flowering and fruiting stages; in the 
lower part of the spike up to 10 mm 
long or more, somewhat shorter in the 
upper  part, linear-setaceous, often more 
or less F ' , ' in transverse section,
short-sericeous at least on the basal parts 
and on mid-vein of the lower side.

Pedicel 3.5— 10(— 12) mm long (in 
fruiting stage often longer), ra the r  slender, 
short-sericeous.

Bracteoles generally shed in the early 
bud stage, similar to the bracts but 
shorter, 3.0— 5.0 (—6.0) mm long.

Calyx tube covered with short,  ad- 
pressed, rather  sparse hairs. Upper two 
lobes medially united only to about 0.2 
— 0.8 mm from the tips, forming a more 
or less square “double lobe” ; lateral and 
especially the lower lateral incisions 
deeper; lowest lobe 1.5— 2.8(— 3.5) m m  
long.

Petals glabrous, bright mauvish pink, 
hut the centre of the vexillum basally

yellow. —  Vexillum blade orbicular, (11 
—)12— 15 (— 16) X (10.5— ) 11.5— 16 mm 
in size, rounded at the apex, with a yellow, 
rectangular spot about 6 X 3  mm in size 
at the base of the inner side; claw only 
0.7— 1.5 mm long, ra the r  broad, with 
lateral callus discs c. 0.8 mm in size.
Ala blades of shape as in Fig. 2 G, the 
apical half wide and expanded, the basal 
half narrower, firmer and longitudinally 
slightly folded; (10.5— ) 11.5— 14.5X(5.5 
—)6.0— 8.5 mm; basal upper parts with 
some diffuse transverse folds; claws 2.2 
— 4.0 111111 long. —  Carina blades lunate 
and slightly heaked, 8.5— 11.5 (— 12.0) X 
4.0— 6.0 mm in size; claws 2.5—3.4 mm 
long.

Stamens. Basifixed anthers 0.9— 1.1 
mm and dorsifixed ones about 0.7— 0.9 
mm long.

Pistil with (18— )20 -30 ovules.
F ru it  inflated, ra ther  Colutea-like hut 

harder, greenish when unripe, deep brown 
when ripe, usually 10 14 mm broad
(between upper and lower “sutures”) and 
23— 38 mm long including the stout 3— 5 
mm long stipe. Ripe seeds seldom seen, 
up to about 4.3X2.7 111111 in size, dark 
brown to black.

DISTRIBUTION

The distribution is southern (Fig. 6 B). 
It ranges from the Hottentots Holland 
Mountains in the western parts of the 
Caledon Division in the west as far  as 
Port Elizabeth in the east, mainly along 
the southern ranges, the Riversonderend, 
Langeberg, Outeniqua and Zizikama 
Mountains.

VARIATION

The regional variation is not par t i
cularly great. However, the forms in the 
southern parts of the Hottentots Holland 
Mountains, the Kogelberg, and other 
mountains in the region of the lower 
Palmiet River in the westernmost part  of 
the Caledon Division deviate from all the
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i other form s in som e respects. They have 
long stip u les (Fig. 3 A— C), usually  3.5—  
5.5 mm, the ends of the branches are usu- 

I ally  m uch m ore closely  pubescent, and the 
in florescences are denser w ith m ore 
flow ers, though far few er than in H. 
sophoro ides .

ECOLOGY

H. co lu teo ides  has been reported from  
an altitude o f 5,000 feet on the Som erset 
Sneeuw kop in the H ottentots H olland  
M ountains in the west, but is generally  
found at m uch low er altitudes. For in 
stance 1 have seen it grow ing at low  
altitudes in the low er part of Spinnekop  
Nes Kloof, Kogelberg, in the sam e region. 
It has been recorded from altitudes be
tween 500 and 3,000 feet in the River- 
sonderend M ountains, between 1,200 and 
3,700 feet in the m ountains around Gar
c ia ’s Pass, R iversdale D ivision, and usu
ally below  1,000 feet in the D ivisions of 
Knysna and H um ansdorp.

The species is pronouncedly dependent 
upon a m oist habitat and is usually re
corded as grow ing on sandy soil. It 
generally  occurs in rather tall scrub  
m ain ly  of fynbos character. It was re
corded by J .  M u i r  from  “borders of  
marsh" in the Riversdale D ivision. On 
the banks of a stream in a shaded k loof 
at Garcia’s Pass in the sam e D ivision it 
w as found by E. P. P h i l l i p s  grow ing  
“as a sm all tree, 10— 12 feet h igh ”. The 
species has also been recorded from  
stream  beds in the eastern divisions, and 
according to L. L. B r i t t e n  it grow s in 

I “bracken association near the river” at 
H ofm ansbosch , Hum ansdorp D ivision, 
and m ay he rather com m on there. In the 
K nysna and H um ansdorp D ivisions it 
also grow s in forest margins.

H ypocalyptus oxalidifo lius ( S i m s )  B u l l .

B â i l l o n  1870 p. 336 (in foot-note). — 
Hypocalyptus oxalidifolius (“ oxalidif olia”, 
ortogr.) ( S im s )  P h i i . l . ;  P h i l l i p s  1942 p. 284; 
1951 p. 409. This supposedly new combina-

Fig. 3. Hypocalyptus coluteoides. — Stipules 
in random representatives along the distri
bution area, mainly from west to east. -  
A: C o m p t o n  no. 18940 from Kogelberg,
Caledon l)iv. — B :  C o m p t o n  no. 1360 from 
the same region. — C: D a h l g r e n  & S t r i d  
no. 4239 from the same region.— 1): S t o k o e ,  
SAM no. 59602 from Somerset Sneeuwkop, 
Somerset West I)iv. — E: T h o r n e ,  SAM no. 
56251 from Riversonderend Mountains, Cale
don Div. — F: P h i l l i p s  no. 349 from Garcia’s 
Pass, Riversdale l)iv. — G: T e n n a n t  no. 18  
from Langeberg Mountains near George. — 
It: W a l l ,  from Buffel s Nek, Knysna Div. — 
I: B a t t e n  no. 3: lit) from Patensie, Humans
dorp Div. — All X8.

lion was antedated by B â i l l o n ’.s. — Loddi- 
yesia oxalidif olia S i m s ;  S i m s  1806 plate 965; 
d e  C a n d o l l e  1825 p. 136; B e n t h a m  1844 p. 
355; H a r v e y  1862 p. 82; B e n t i i a m  & H o o k e r  
1867 p. 485; T a u b e r t  1894 p. 240; H u t c h i n 
s o n  1964 p. 351; POLHILL 1968 p. 173 (in
cluded in Hypocalyptus). — “Crotalaria
oxalidif olia. Hortulanis” given as a synonym 
of Loddigesia oxalidif olia in S i m s  1806, but 
not validly published. — Type material: As 
type material should lie selected the proto
type of plate 965 in S i m s  1806; one such 
specimen sent by L o d d i g e s  and bis son can 
be found in S.

A low  slirublet, alm ost prostrate to sub- 
erect, usually 25— 50 cm  high, with
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slender, u sua l ly  dark red d ish— black  
bra n ch es  so m e t im e s  lo ng i tu d in a l ly  su l 
cate, g labrous or w ith  sp arse  hairs  on  the  
y o u n g es t  parts (occas ion a lly ,  a form  on  
the Potteberg,  w ith  ha irs  on sm all ,  con ica l  
p ro jec t io n s  fro m  the  b ra n ch le t  surface;  
Fig. 4 M) .

Leaves .  St ipu les l in ear-su bu la te  (— sub-  
f i l i fo r m ) ,  1— 3 m m  long, attenuating ,  
g la bro us  or w ith  s o m e  hairs on basal  
inner  parts. P et io le  u su a l ly  2 .5— 7 m m  
lo n g  on the fu l ly  d e v e lo p ed  leaves,  g la 
brous, s lender, suberect.  L eafle ts  often  
d r o o p in g  against  the petiole ,  o b o v a te —  
circu lar;  pe t io lu le s  abou t  0.7 111111 long  or 
less; la m in a e  3— 11 (— 14) m m  lo n g  and  
4— 8 ( — 9.5) m m  broad, ro und ed  to 
sl igh t ly  retuse at ap ex  but m id-r ib  usua l ly  
end in g  as a little cusp  less than  0.5 m m  
long; up p er  leaflet  su rfa ce  darkish  green,  
dist inctly  canal icu late  a lo n g  the m id-vein ;  
lo w e r  su rface  pa le  green, w ith  prom inent  
m id-ve in  and partly  ret icu late ,  distinct  
lateral ve in lets;  m id-ve in  a nd  base  o f  l ea f 
lets so m e t im e s  w ith  sp arse  hairs.

In f lo rescen ce  a sh ort  term inal racem e  
u sua l ly  w ith  o n ly  2— 6 f lo w ers ,  but in 
certain  form s (in the C a ledon— Genaden-  
dal reg ions)  w ith  as m a n y  as 15 f low ers .  
Axis g labrous or  sp arse ly  h isp id .

F lo w e r s  in the  axils  o f  l inear-subu late ,  
n a rro w  bracts u sua l ly  I— 3 m m  long, in 
s o m e  fo rm s w ith  a lateral tooth  on  each  
side.

P ed ice l  3 .0— 6.5 nun long, rather  s le n 
der, u sua l ly  g labrous.

B racteo les  o n  the o u te r  part o f  the  
pedicel ,  s im ilar  to the bract, u su a l ly  
persistent  du rin g  anthes is ,  0 .5— 1.5 m m  
long.

Calyx pu rp l ish ,  g la bro us  or w ith  a few  
short  scattered hairs,  d r a w n  b a c k w a rd s  at 
base at the onset  o f  f lo w er in g ,  but 
n a r r o w ly  ca m p a n u la te  in bud, during  
an th es is  app ea r ing  short ,  o n ly  3 m m  or  
u su a l ly  less a lo n g  the m e d ia n  up p er  line.  
U p p er  tw o  lobes un ited  m e d ia l ly  to a 
point  o n ly  abou t  1 m m  fro m  the ap ices;  
lo w e r  in c is io n s  deeper; lobes  deltoid-  
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tr iangular,  the lo w est  m ed ia n  lo be  0 .7—  
1.2(— 1.5) m m  long.

Petals.  V ex i l lu m  and alae a lm ost  w h ite  
to pa le  pu rp l ish ,  a p ica lly  so m e t im e s  a 
deeper  purple ,  the car ina  w ith  deep or  
dark pu rp le  a p ex .  —  V ex i l lum  blade u s u 
ally  e x tre m e ly  sm all  and a lm o st  hood - l ik e ,  
but s o m e t im e s  rather  large (variation  
discussed  b e lo w ) ,  (2.8— )3 .0 — 6.0 (— 9.0) 
m m  long  and  2 .5— 6 .5 (— 8.5) m m  broad,  
thus g en era l ly  m u ch  shorter  than the  
o ther  petals ,  w i th  m o re  or less flat s ides  
at an acute  angle ,  w ith  su ba cute  or se ldom  
rounded  (o cca s io n a l ly  retuse) apex;  c law  
ex tre m e ly  short,  u su a l ly  less than  0.5 m m ,  
on the inner  s ide w ith  tw o  c lo se ly
standing, lateral ca llus  bo d ies  c. 0.5 m m  
long. —  Ala b la d es  e lon gate ,  (6.7— )
7.5— 9 .2 (— 10.5) m m  long  and  2 .3— 3.0
(— 3.6) m m  broad  in the so m e w h a t  
w id en ed  ap ica l  part,  o f ten  s l igh t ly  tw isted ,  
reach ing  w e l l  b e y o n d  the keel;  basa l  upper  
parts w ith  o b l iq u e  or transverse  fo lds;  
c la w s  0 .8— 1.8 m m  long. —  Carina blades  
lunate  and  so m e w h a t  beaked ,  (4.3— )5 .0 —  
6.3 (— 6.9) m m  long and  2 .2— 3.2 m m
broad; c la w s  (1.0— )1 .3 — 2.1 m m  long.

Stam ens .  B a s i f ix ed  anth ers  a bou t  0.5  
m m  long, d o rs i f ix ed  on es  abou t  0.4 m m .

Pistil . O vary  w ith  3— 7 ovu les .

F ru it  a rather flat, o b o v a te — fu s ifo r m  
legum e, po in ted  at b o th  ends,  u su a l ly  13

1 8 X 6 — 8 m m  in size; s t ipe  curved  
so m e w h a t  b a ck w a rd s;  w h e n  ripe w ith  
w alls  pa le  y e l lo w ish  to in ten se ly  light-  
brow n, so m e w h a t  p ap ery ,  f irm  but not  
very  hard. Ripe seeds  u su a l ly  so l i tary  in 
each fruit,  e ll iptic ,  a bou t  3 X 2  m m , dark  
b ro w n  to black.

D I S T R IB U T IO N

T he d istr ibution is so u th e r n  an d  ranges  
betw een  the H o tten to ts  H o lla n d  M o u n 
tains, Caledon D iv is io n ,  in the w e s t  and  
the coasta l  parts o f  the H u m a n sd o r p  
D iv is ion  in the east. A m o r e  in land  loca l i ty  
is the P rince  A l f r e d s  Pass,  U n io n d a le  
D ivision .
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Fig. 4. H ypoca lyp tus  oxalidifo lius.  •— A— I: D a h l g r e n  & S t r i d  no. 2 0 9 1  f rom  n e ar  
H e rm an u s ,  Caledon Div.; J — L: D r è g e , G enadendal  region, Caledon Div.; M: E s t e r - 
i i u y s e n  no. 3 2 2 7 2  f rom  the Potteberg,  B red asd o rp  Div.; N — P: v a n  N i e k e r k  no. 3 2 9  f rom  
“Silverm ine” , Caledon Div. —  A: Leaf. —  B: F low er  of a fo rm  w ith  relatively small  
vexil lum. —  C: Bract (unusually  lobate).  —  1): Bracteole. —  E: Vexillum. —  F: Ala petal.  
—  G: C arina  petal.  —  H: Pistil. —  I: F o u r  of the stamens,  cut off at  some distance from  
the base. —  J — K: Legumes, two form s, K being the m o s t  co m m o n  one. —  L: Seed. — 
M— N: Sections of the stem of the co m m o n  g labrous  type and an  a b erran t ,  tubercula te-  
liispid form, M. — O— P: Buds,  to show  the calyx tube in the early, c am p an u la te  stage 
(O) a n d  at a stage ju s t  before  the deflexion of the hase (P) ; vexil lum in bo th  buds 
complete ly  h idden  in the calyx tube. —  A— B, E— H, J — K, a n d  O— P X 4 ;  C, I), I, and

L— N X«.

VARIATION

The vegetative parts of / / .  oxalidifol ius  
show  considerable variation, but the 
species is characteristic. The habit varies 
som ew hat, as do the length of the stipules 
and the size of the leaves. In a consp ic
uously aberrant sam ple from  the Potte- 
berg M ountain, Bredasdorp D ivision, men- 
8

tioned below , the ends o f the branches are 
covered w ith scattered hisp id  hairs sitting  
on sm all projections from  the epiderm is. 
This has not been seen in any other form . 
P articularly in the Caledon— Genadendal 
regions, the branch ends m ay he covered  
with sparse short hairs, hut in m ost form s 
the branches are glabrous or alm ost so.

Bot. Notiser, vol. 125, 1972
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The pedicels vary in length and the 
hracts and hracteoles vary in size. A 
couple of very sm all (? stipular) teeth 
are often found at the hase, and  in add i
tion there is often a lateral lobe on each 
side in the middle or apical p a rt of the 
bract, although these are seldom as p rom 
inent as in the form  show n in Fig. 4 C. 
The hracts and hracteoles are often entire.

V ariation in petals is m ost conspicuous 
in the species. This is of p articu la r interest 
as the definition of the genus was largely 
based on the ex traord inarily  short vex
illum.

Fig. 5 shows the considerable range of 
variation of the petals (vexillum and alae 
are show n). However, the vexillum shows 
m uch greater variation  th an  do the other 
petals.

The form s w ith the (totally as well as 
proportionally) sm allest vexillum, in 
w hich the lam ina is generally 2.8— 3.6 
mm long, are found in the east, in the 
H um ansdorp (Fig. 5 E) as well as in the 
George— Riversdale Divisions, hut also in 
the west, in the regions of the H ottentots 
H olland and Klein River M ountains of 
w estern Caledon Division (Fig. 5 A).

Som ewhat larger vexillum  blades occur 
in the Knysna (and Uniondale, Fig. 5 D) 
Division, w here the species seems to he 
ra th e r common.

Form s w ith relatively sm all petals hut 
w ith a vexillum tha t is large in proportion  
to the o ther petals are found in the 
regions of Caledon, Genadendal and 
Riversonderend, Caledon Division (Fig. 
5 R). The apex of the vexillum (and also 
the ala apices) in these form s is m ore 
incurved than  in o ther populations. These

form s also deviate in having denser 
inflorescences w ith as a rule 8— 15 
flowers (fewer in the o ther form s).

F inally, a sam ple from  the Potteberg  
M ountain, Bredasdorp- -Sw ellendam  Divi
sion border (Fig. 5 C), deviates in having 
larger petals th an  o ther form s: the slender 
ala blades are m ore than  10 mm long, 
and — w hat is m ore notew orthy —  the 
vexillum blade is about 9 mm long. The 
inflorescences in this form  are few- 
flowered. This form , like the next p re
ceding ones, lacks the typical “Loddigesia  
appearance”.

V ariation in the shape and size of the 
legume is not possible to estim ate from  
the lim ited m aterial on hand . The speci
mens on w hich Loddigesia oxalidifolia ß 
rostrata E. Mey. has been based, have no 
ripe fruits, w hich m ay partly  explain the 
narrow er and som ew hat m ore rostrate  
shape.

ECOLOGY

The species grows at low and m oderate 
altitudes on hills and m ountain slopes. 
The highest altitudes recorded are from  
the O uteniqua Pass, George Division, and 
Prince A lfred’s Pass, Uniondale Division, 
w here the species occurs along stream lets 
above 2,000 feet. O therw ise it is usually  
known up to altitudes of 1,500 feet, and 
at the base of Klein River M ountains east 
of H erm anus, Caledon Division, I have 
seen the species growing at altitudes of 
about 100 feet o r less.

//. oxalidifolius  occurs along stream s 
and in o ther som ew hat moist places, and 
especially in the K nysna region some-

Fig. 5. Hypocalyptus oxalidifolius. — Above: Diagrammatic presentation of length of 
vexillum (left) and ala (right) blades in samples from different regions of the distribution 
(cf. Fig. 6C). The piles in the diagrams are 1.3 times the measured length of the petals. 
Two flowers were studied in each sample, and tlie average is given. — Below: Flowers 
in five of the samples measured above; the letters correspond to those in the map. — A: 
B o l u s  no. 6800 from near Elim, Bredasdorp Div. — B: M a r l o t h  no. 6071 from near 
Caledon, Caledon Div. — C: E s t e r h u y s e n  no. 23272 from the Potteberg, Bredasdorp— 
Swellendam Div. border. — 1): D a h l g r e n  & S t r i d  no. 2994 from Prince Alfred’s Pass, 
Uniondale Div.; similar forms prevail in the Knysna Div. — E : F o u r c a d e  no. 2286 from 

Witte Els Bosch, Humansdorp Div. — All drawings X4.
Bot. N otiser, vol. 125, 1972
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Fig. 7. E lectroscan photo m icrographs of pollen grains in Hypocalyptus .  —  A— G: II. 
sophoroides ,  D a h l g r e n  & S t r i d  no. 3368. —  D— E: H. oxalidifol ius,  i). & S. no. 2091. —  
A and 1): Entire grains in oblique views, X c. 2,600. —  B, C, and E: W all structure with  
perforations, X c. 5,200; B and E show  the area adjacent to the colpi, C the m esocolpium - 

centre. —  Made by Dr. S i w e r t  N i l s s o n , the P alynological Laboratory, Stockholm .

tim es tu rns up w here the vegetation has 
been bu rn t off or cleared in o ther ways. 
As the o ther species, it seems to p refer 
sandy soil.

PALYNOLOGICAL OBSERVATIONS

In the studied m aterial of Hypocalyptus  
sophoroides  ( D a h l g r e n  & S t r i d  no. 3368) 
the pollen grains are subprolate, about 
27X 19 p. in size, 3-colporate, distinctly

constricti-colpate, w ith m ore or less 
lalongate ora. The m esocolpium  as well 
as apocolpium  surfaces are scrobiculate 
(to alm ost reticulate bu t w ith sm all 
lum ina) ; the m argins of the colpi, how 
ever, are very sparsely scrobiculate- 
punctate  to alm ost psilate.

The pollen grains of H. coluteoides  
studied ( W a l l ,  sine no.) resem ble those 
of H. sophoroides, hut have slightly  

Bot. N o tise r, vol. 125. 1072
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coarser ,  sc rob icu la te - re t icu la te  o rn a m e n ta 
tion. T h e y  a re  ab o u t  2 5 X 2 0  p in size.

Also H. oxa lid if  olius  ( D a h l g r e n  & 

S t r id  no. 2091 studied) is s imilar,  b u t  the 
g ra ins  a re  m ore  squar ish ,  ab ou t  2 7 X 2 1  p, 
the  su r face  is m ore  i r r e g u la r  an d  rugged 
b e tw een  the perfo ra t ion s ,  a n d  the  colpi 
a re  n o t  so constr ic ted  a t  the cen tre  as in 
the  o th e r  tw o species. T hese  d ifferences 
seem to be m inor ,  how ever.

Size c h a rac te rs  m en t io n ed  h e re  a re  very  
app ro x im a te .  Only one collection of each 
species h as  been studied. M easurem en ts  
w ere  m ad e  on  acetolyzed grains.

Corresponding studies, partly also with  
scanning electron m icroscopy, have been 
m ade on material from other genera showing  
sim ilarities with Hypocalyptus  and discussed  
below. As only single species have been 
studied in each genus the follow ing observa
tions should be taken with caution.

Pollen grains sim ilar in all respects to 
those in Hypocalyptus  were found in Crota- 
laria (studied in greater detail: C. valida 
B a k e r ).  The surface structure is m ost similar 
to that of H. oxalidif olius.

In Priestleya [P. umbellifera  ( T h u n b .) DC. 
studied in greater detail] the openings are 
larger than in Hypocalyptus  and form distinct 
lum ina so that the ornam entation is reticu
late. Sim ilar grains, but w ith even som ewhat 
wider lum ina were found in Cyclopia (where 
C. intermedia  E. Mey. has been studied in 
greater detail).

In Amphithalea, where A. ericifolia (L.) 
E c k l . & Z e y h . has been studied, the pollen  
surface m ay be classed as punctate-scrobi- 
culate. Tbe punctae vary som ew hat in size 
and the surface in between is rather irreg
ular. Tbe character of tlie pollen surface  
thus is different from  that in Priestleya, next 
to w hich it is usually placed. A pattern 
sim ilar to that in Amphithalea, though with  
even m ore irregularly scattered perforations 
and with a more bulging surface between  
these w as found in Coelidium, o f w hich C. 
ciliare ( E c k l . & Z e y i i .) W a l p . has been 
studied in detail.

Pollen characters vary consp icuously  
am ong South African Genisteae and m ay 
prove taxonom ically  useful in com bination  
with other m orphological features. H owever, 
in this case they give no clear evidence of 
affin ity  between Hypocalyptus  and any 
oilier particular group. A more extensive 
study of this subject lias been started.

HAIR CHARACTERS

T he  d if fe ren t  species of H yp o c a ly p tu s  
sh ow  con s id e rab le  v ar ia t ion  of the h a i r s  
in leng th  as well as in denseness.  H o w 
ever, the}7 agree  in all three species in 
h av ing  c h a ra c te r i s t ic  p ro jec t ions  in the  
fo rm  of ro u n d e d  w a r ts  o r  of sh o r t ,  
ro u n d e d  ridges.

In H. so ph o ro id e s  (Fig. 8 A— D), w h e re  
the h a ir s  a re  long  an d  m ostly  f la t tened  
(Fig. 8 C — D), the p ro jec t io ns  m a in ly  have  
the sh ape  of isolated w arts ,  w h ereas  in 
// .  colu teo ides  (Fig. 8 E — H), w here  the 
ha ir s  a re  sh o r te r ,  the  p ro jec t ions  are  
genera l ly  m o re  e longate  in the  d irec tion  
of the h a i r  a n d  som etim es a rra n g e d  in 
row s (Fig. 8 F ) .

T h e  sh o r te s t  h a i r s  are  fou nd  in H. 
oxalid if  o liu s  (Fig. 8 I— K), w h ere  they a re  
also v ery  sparse .  T h e  p ro jec t ions  a re  
in te rm ed ia te  in sh a p e  betw een  those of 
the two p reced in g  species.

T he  s im ila r  su r face  s t ru c tu re  of the  
h a ir s  su p p o r ts  the  view7 th a t  the th ree  
species h e re  p laced  toge ther  in I ly p o -  
ca lyp tus  a re  closely related. T h e  w a r ty  
su rface  of the h a i r s  is readily  seen u n d e r  
an  o rd in a ry  m icroscope .

T he  s tud y  w as  ex tended  to some o th e r  
genera  in o rd e r  to test the co rresp o n d in g  
su r face  ch a rac te rs .  Great d if ference  w7as 
fou nd  b e tw een  d i f fe ren t  genera  and  as in 
the m a te r ia l  s tu d ied  (a fewT species of each 
genus) d if fe ren t  species of the sam e 
genera  w ere  m o s t ly  s im ilar,  su rface  pa t te rn  
m a y  p rov e  a usefu l tool f rom  the taxo- 
nom ica l p o in t  of view in the  s tu dy  of 
Genisteae s. lat. An o rd in a ry  Leitz m ic ro 
scope w as  used, bu t  a few rep resen ta t iv e  
sam ples  have  been  s tud ied  w ith  the elec
troscan techn iqu e  as well a n d  are  i l lu 
s t ra ted  in Fig. 9.

W a r t s  of a  ty p e  s im ila r  to th a t  found  
in H y p o c a ly p tu s  w ere  fo u nd  in the Medi
te r ra n e a n  Cytisus  (s. lat.) (Fig. 9 A— B), 
tho ug h  the w a r ts  a re  sm aller .  A su rface  
s t ru c tu re  s im ila r  to th a t  in H yp o c a ly p tu s  
hut less p ro m in e n t  an d  h a rd ly  visible 
u n d e r  tlie o rd in a ry  m ic roscop e  was fo u n d
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Fig. 8. Electroscan photo m icrographs of hairs in Hypocalyptus. — A—D: H. sophoroides, 
H a f s t r ö m  & L in d e b e r g , Bain’s Kloof. —  E— H: H. coluteoides, S t o k o e , SAM no. 54527.
I—K: H. oxalidifolius, M a r l o t h  no. 7061. — A, C, E, G, I, and J  X  1,200; B, D, F, H, and 

K X3,000. — Made at the Electroscan Laboratory, the Zoological Institute, Lund.
Bot. N otiser, vo l. 125, 1972
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in Crotalaria valida  (Fig. 9C — D ).In  Poda- 
lyria  (Fig. 9 E — F), on the other hand, 
warts or rounded ridges are absent and 
the surface is striated, the thinner and 
sharper  ridges being hardly  visible under 
the ord inary  microscope. In the species of 
Amphithalea  (Fig. 9 G— H) and Priestleya  
(Fig. 9 I— J) investigated the hairs are 
even smoother (looking entirely smooth 
under the ord inary  microscope), and 
showing only fine, longitudinal striation 
mainly in the fo rm  of narrow  fissures.

Among the above genera Hypocalyptus  
most closely resembles the representatives 
of Crotalaria and  Cytisus, but it is not 
possible from  this to draw conclusions 
about possible relationships, especially in 
view of the limited material investigated. 
In some of the larger genera there is some 
variation in tbe character  of the surface. 
Thus, in the South African genus XVibor- 
gia T h u n b . (also in Genisteae) the hairs 
have been found to have a warty surface 
in one part icu la r  group of species, but 
almost smooth surface in another  group 
( D a h l g r e n  unpubl.).  It is interesting 
to note tha t there is not always agree
ment between pollen and h a ir  characters 
between genera. Thus, for example the 
pollen grains are widely different but 
the ha ir  surface very similar in the two 
genera Amphithalea  and Priestleya.

MORPHOLOGICAL DISCUSSION, 
CONCLUSIONS

The Generic Limits of Hypocalyptus

As defined here, Hypocalyptus  beside 
the type species, H. sophoroides, has been 
extended to include:

1) the genus Loddigesia
2) the section Purpureae of Crotalaria

Each of these represent one species.

The genus Loddigesia  was distinguished 
from H ypocalyptus  mainly because of the 
smaller size, the very small vexillum, and
Bot. N otiser, vol. 125, 1972

the deviating fruit. There are also minor 
differences in detail, but hardly any  of 
ultimate importance in distinguishing 
genera.

As shown above H. oxalidifolius { — 
Loddigesia) displays great regional varia
tion in regard to size and shape of the 
vexillum. In populations of the Caledon 
— Genadendal— Hi verson derend regions,
Caledon Division, as well as in a (some
what deviating) sample on the Potteberg 
Mountain, Bredasdorp Division, the vex
illum is considerably larger in relation to 
alae and carina than in the other popu la 
tions, and is of a size quite comparable 
to that of the vexillum in H. sophoroides  
and //. coluteoides. Thus this character  
does not constitute a difference.

The fruit is different from those of the 
other two species, but it should be noted 
that the pistils are very similar in all 
respects except ovule number. The other 
two species here included in Hypocalyptus  
in spite of great similarities in other re
spects also have fruits that are very dif
ferent. In this group fruit shape is 
accordingly a variable character, though 
the broad upper suture, the wall s tructure 
and especially the seeds are similar.

The plants also differ in size and 
habit,  but the differences do not extend 
to details of the vegetative parts.

Finally, supplem entary  characters of 
II. oxalidif olius such as the callosities of 
the vexillum base, surface micro-pattern 
of the hairs, shape and surface structure 
of pollen grains, etc. agree well with the 
characters in the other species.

Until now //. coluteoides has been 
placed in Crotalaria. This is a very large 
genus displaying such wide morphological 
variation that com parison is justified. In 
this genus, the species coluteoides  (more 
commonly called p urpurea ) was placed 
in a special section, Purpureae, for 
example in the careful revision made by 
P o l h i l l  1968. However, this monotypic 
section differs in the following respects 
from  all (or most) o ther  species of Crota-
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Fig. 9. E lectroscan  photo  m ic ro g rap h s  of ha irs  in species of Cytisus, Crotalaria, Podalyria ,  
Amphitha lea ,  and  Priestleya.  —  A— B: Cytisus supinus  L. \ =  C hnm aecytisus  supinus  (LA 
L in k  ; C e r n o c h  no. 15602. —  C— 1): Crotalaria valida  B a k e r ;  F r i e s ,  N o r l i n d h ,  & W e i-  
m arc.k  no. 3629. —  E — F: P odalyria  biflora  L am .; D a h l g r e n  & S t r i d  no. 2 8 4 5 . -— G— H: 
A m phitha lea  ericifolia  (L.) E c k l . & Z e y h .; I). & S. no. 2729. —  I— J: Priestleya vesti ta  
(T h u n b .) DC.; D. & S. no. 3 6 09 . —  A, C, E , G, a n d  1 X  1 ,200 ; B. 1), F , II, and  .1 X 3 ,0 0 0 .

—  Made at the E lectroscan  L ab o ra to ry ,  the Zoological  Insti tute,  Lund.
Bot. N otiser, vol. 125, 1972
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luria (a cco rd in g  to tab le  o n  p. 180 in  
P o l h i l l ’s a cco u n t) :

1) vexillum  appendages small, disc-shaped, 
located m ainly on the claw (higher up, on 
the lam ina in all other Crotalaria species)

2) beak of carina not tw isted (twisted in 
m any Crotalaria  species)

3) calyx different from those of all other 
Crotalaria  species

4) style lacking hairs (present in practically  
all other Crotalaria  species either on the 
inner side or on both sides of the style, only  
absent in one or two species)

5) style ascending from the base (not 
curved, constricted, attenuate or geniculate  
as in practically all other Crotalaria  species).

Moreover the filaments form a closed 
sheath in H. coluteoides,  but in Crotalaria 
there is a split on either side of the upper 
median stamen. However, the sheath in 
//. coluteoides normally splits later on 
as the fruit develops.

The difference in length between the 
basifixed and the dorsifixed anthers  is 
also much less in H. coluteoides than in 
Crotalaria proper.

The strophiole, so prominent in H. 
coluteoides,  is variable in Crotalaria and 
is reported to be prominent in two of the 
sections.

Though some connection with Crota
laria is likely —  there is, for example 
similarity in the surface structures of 
pollen grains as well as hairs —  the 
above evidence should justify moving C. 
coluteoides  to Hypocalyptus,  with which 
it agrees in all respects mentioned and 
many others. The only conspicuous differ
ence between H. coluteoides and H. 
sophoroicles is the fruit shape. Their  close 
affinity is also emphasized by similarities 
in pollen (similar in Crotalaria too, how 
ever) and in the fine structure of the 
hairs.

Comparison with other Genera

Hypocalyptus  in its present sense occu
pies a ra the r  isolated position among the 
South African genera of Fabaceae.
Bot. N otiser, vo l. 125, 1972

In the very individual shape of the 
calyx it resembles Cyclopia and Podalyrici, 
but in these the filaments are connate 
only at the very base. (This character  is 
not necessarily a p rim ary  feature, but 
may be of secondary origin.) The violet- 
flowered species of Podalyria  in particular  
closely resemble the species of Hypo- 
calyptus. There are also similarities in 
habit,  branching, inflorescence (certain 
species), stipule shape, general shape of 
petals, construction of small folds on ala 
base, shape of style and stigma and of 
seed appearance. P o i . h i l l  (1968) also 
suggested that “Crotalaria purpurea” as 
well as Hypocalyptus  “are separate 
dérivâtes from a general 'Podalyroid ' 
s tock”. —  Noteworthy differences be
tween Podalyria  and H ypocalyptus  are 
tha t  the form er lacks petiole and lateral 
leaflets, tha t  the walls of the hairs are 
smooth, that the filaments are separate 
(however, in both genera the anthers are 
almost equal in length), and tha t the ovary 
is always pubescent.

Similarities in a great num ber  of fea
tures are also found between H ypocalyp
tus  and the genera Priestleya, Amphitlia-  
lea, Lathriogyne,  and Coelidium, all of 
which have strophiolate seeds similar to 
those in Hypocalyptus.  In Priestleya, 
where the corolla is yellow, the calyx tube 
shows the same intrusion at the base, in 
Lathriogyne  the two upper calyx lobes 
are united medially just as in H ypo
calyptus, but the tube bas no basal in tru 
sion. The flowers in Amphithalea, Lath
riogyne  and some species of Coelidium  
are more or less purple. The leaves are 
simple in all these genera, the staminal 
sheath has a split on either or both sides 
of the upper median stamen, and  the 
hairs in the material investigated have a 
smooth surface.

Of the Mediterranean genera of Geni- 
steae s. lat. the strophiolate genus Cytisus 
and some related genera have several 
features in common with Hypocalyptus,  
and together with Hypocalyptus  they 
compose the tribe Cytiseae in H u t c h i n s o n
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1904 (p. 350). At the sam e tim e there do 
not seem  to be any particular sim ilarities 
betw een Hyp oca l y p tu s  and any of these 
genera. D etails o f calyx and corolla  
characters are m ostly different. The a f
fin ity w ith the M editerranean genera does 
not seem  to be closer than with the above- 
m entioned genera in South Africa.

LIST OF MATERIAL EXAMINED 

Hypocalyptus sophoroides

C 1 a n w i 1 1 i a m I) i v.: C edarbergen, 2800 
— 3500 ft, D r è g e  (BOL, S) —  G edarberg, 
N ieuw oudt P ass, 2500 ft, 1923, P o c o c k  795 
(STE) —  G edarberg, Suurvlei Berg above Al
geria , 1939, E s t e r h u y s e n  2497 (BOL) —  
G edarberg, M iddleberg. 3000 and  5200 ft. 1923, 
P o c o c k  120 (PR E, ST E ); 1967, K e r f o o t  6160 
(NBG).

G e r e s  D i v . :  E lan d s Kloof, 1940, B o n d  
619 (NBG) —  Skoongesig, Koue B okkeveld, 
1967, H a n e k o m  982 (PRE, STE) —  1 m ile SW  
of top of Gydo Pass, 1965, D a h l g r e n  & 
S t r i d  4142 (LD) —  S churfdeberg , Z e y h e r , 
SAM 15383 (SAM) —  W  base of Schurfde- 
berg, 1941, P i l l a n s  9592 (BOL) —  Agter 
W itzenberg  P ass, 3000 ft, 1966, R o u r k e  648 
(NBG) —  M itchell’s Pass, 1893, B o l u s  2606 
(BOL, SAM); 1941, C o m p t o n  11933 (NBG) — 
Ceres Mt, 1925, M a r l o t h  (PRE) —  M atroos- 
berg  n ear L aak en  Vlei, 3500 ft, 1917, P h i l l i p s  
1946 (SAM) —  B okkeriv ier F a rm s, 1963, 
M i d d l e m o s t  2245 (NBG).

P i k e t b e r g  D iv . :  Mt slopes, P o r te r 
ville, 1910, E d w a r d s  258 (BOL) —  F la ts  
betw een  14 R iver Mt Ridge and  G roo tk liphu is 
R iver, b eh ind  P orte rv ille , 2500 ft, 1969, 
B o u c h e r  & K r u g e r  3 (STE).

T u l b a g h  D iv . :  T u lbagh , P a p p e  (S,
UPS) —  K loof b eh ind  U pper W aterfa ll, 800 
ft, 1920, A n d r e a e  657 (S'l’E) —  Nieuwe Kloof 
Valley, 1000 ft, 1899, Me O w a n  3366 (SAM, 
UPS) — De H oek E sta tes, Saron, 1936, L e w i s , 
BOL 22079 (BOL) —  Saron, 1941, S t o k o e  
(PRE) —  Mts n ea r Saron, 2500 ft, 1896, 
S c h l e c h t e r  10666 (PRE, S).

W e l l i n g t o n  D iv . :  B a in ’s Kloof, 1928, 
H u t c h i n s o n  1007 (BOL); 1936, H a f s t r ö m  & 
L i n d e b e r g  (S); 1945, C o m p t o n  17500 (NBG); 
1959, W h i t e  5635 (PRE) —  Mts n ea r 
W elling ton , 1926, R o sso u w  (STE).

W o r c e s t e r  D iv . :  Du T o it’s Kloof,
D r è g e  (S); 1947. B a r k e r  4842 (NBG); 1949, 
B a r k e r  5987 (BOL); 1951, C o m p t o n  22837 
(NBG); 1960, G e n t r y  19002 (PRE) —  N ear 
Du T o it’s Kloof, in  the side valley  of 
E la n d ’s Kloof, 1965, D a h l g r e n  & S t r i d

3368 (LD) -— B adsberg  W est, 4 m iles W  of 
G oudini, 1000— 1500 ft, 1963, T a y l o r  5383 
(PR E , STE) -— Hex R iver K loof n ea r W o r
cester, 1949, S i d e y  1879 (PRE, S) ; 1953, 
S iD E Y  2311 (PRE, S)  —  Few  m iles from  
W o rces te r on Hex R iver road , 1949, A c o c k s  
15515 (PRE) —  Sandhills, 1959, v a n  B r e d a  
643 (UPS) —  De D oom s, k loof on  W  side, 
1893, M a r l o t h  1971 (PRE) —  Hex River 
V alley n ea r De D oom s, 1700 ft, 1907, B o l u s  
(PRE) —  Hex R iver Valley, 2000 ft, 1881, 
T y s o n  675 (PR E, SAM) —  K eerom sberg, 
B osch Kloof, 2500 ft, 1930, B a r n a r d , SAM 
48703 (SAM) —  R abiesberg , 3000 ft, 1935, 
C o m p t o n  5821 (BOL, NBG) —  O nklaarberg , 
20 m iles S of W o rcester, W  side, 1200 ft, 
1924, S t o k o e  1178 (PRE) —  L ouw shoek  Mt, 
1946, S t o k o e , SAM 59614 (SAM).

P a a r l  D iv . :  T ierk loo f, W em m ershoek
Mts, 1943, W a s s e r f a l l  555 (NBG); 1950, 
G r a y , BOL 26047 (BOL) —  F ren ch  Hoek 
Valley, 1913, M a r l o t h  5328 (PRE, STE) —  
G root D rak enste in , 1933, H a r t w i g  (STE) -— 
D uiw els T oo th , G root D rak enste in , 1966, 
T h o m p s o n  241 (STE).

S t e l l e n b o s c h  D iv . :  D rak en ste in  Mts, 
B anhoek , n e a r S tellenbosch, 200 m, 1961, 
I h l e n f e l d t  1740 (PR E).

C a l e d o n  D iv . :  V illiersdorp , 1936,
T h o r n e , SAM 52522 (SAM) — R iver Son- 
d e ren d  P eak , 1940, S t o k o e  (PRE).

R o b e r t s o n  Di v . :  D onker Kloof, 1500 
ft, 1946, C o m p t o n  18462 (NBG).

M o n  t a g u D i v.: N audesberg , Koo, 1959, 
M i d d l e m o s t  2040 (NBG) —  B etw een M on
tagu and  T riang le. 1922, M i c h e i .l  34 (PRE) 
-  K oghm anskloof, E c k l o n  (S); 1965, D a h l 

g r e n  & S t r i d  3473 (LD) —  Hot B aths n ear 
M ontagu, 1921, P a g e  63 (BOL, PR E ).

S w e l l e n d a  m  Di v . :  B etw een P u sp as- 
valley  an d  K oghm anskloof, E c k l o n  & 
Z e y h e r  1255 (S, SAM) —  B oesm anspad , 1000 
ft, 1921, J o u r  e r t . STE 10234 (STE) —  6 
m iles from  B arry d a le  in to  T rad u  Pass, 1000 
ft. 1968, M a r s h  967 (PRE, STE).

R i v e r s d a l e  D iv . :  N side of Lange- 
berg , 1923, M u i r  2789 (PR E ); 1929, M u i r  
4475 (PR E).

L a d  i s m i t h  Di v . :  W ate rk lo o f n ear
L ad ism ith , 1928, H u t c h i n s o n  1107 (BOL) —  
E lan d sb e rg  (T orenberg ), Klein Sw artberg , 
3000 ft, 1953, W it r ts  1194 (NBG).

L a d i s m i t  h- L a i n g s b u r g  D i v .  b o r 
d e r: Seven W eeks P o o rt, 1912, P h i l l i p s  
1427 (SAM); 1919, P o l e  E v a n s  (PR E ); 1931, 
C o m p t o n  3930 (BOL); 1932, B a r k e r  134 
(PR E ); 1938, W a l l  (S); 1966, W e l l s  3756 
(PR E ); 1967, G r o h r e l a a r  647 (PR E ); 1970, 
W i s u r a  (NBG).

O u d t s h o o r n  Di v . :  N ear Melville
D am . 1951, Z i n n , SAM 66050 (SAM) — 
Spitskop , S w artberg  Mts, 4000 ft, 1953,
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T a y l o r  654 (NRG) —  S w artberg  P ass, 2700 
— 5000 ft, 1905, B o l u s  11791 (BOL, P R E ); 
1928, H u t c h i n s o n  1159 (BOL); 1938, H a f -  
s t r ö m  & A c o c k s  617 (PRE, S); 1951, S t o k o e .  
SAM 66049 (SAM).

?P r i n c e  A 1 b e r t D i v.: Sw artberg ,
k lo o f in m ts, 4400 ft, 1926, POCOCK S 185 
(PRE) —  A lbertsberg , Sw artberg , 4000 ft, 
1954, T a y l o r  1459 (PR E).

H ypocalyptus coluteoidcs

P a a r l  D  i v.: F ren ch  Hoek, 1912,  M a r - 
l o t h  5326 (PR E ).

S o m e r s e t  W e s t  D i v.: Som erset
Sneeuw kop, 500 ft, 1946, S t o k o e , SAM 59602 
(SAM) —  R ocky slopes of Sir L o w ry ’s Pass, 
1886. Mc O w a n  3356 (SAM).

C a 1 e cl o n 1) i v.: H o tten to ts  H o lland  Mts, 
1939, S t o k o e ,  SAM 54527 (SAM) —  Kogel- 
berg, 2000 ft, 1946, C o m p t o n  18940 (NBG) — 
K ogelberg F o re s t Reserve, m arg in  of W y n an d  
Louw s Bos, 1300 ft. 1952, R y c r o f t  1360 
(NBG) —  L ow er p a r t of Sp innekop  Nes 
K loof, 1965, D a h l g r e n  & S t r i d  4239 (LD) 

K ogelberg F o re st Reserve, P aa rd eb e rg , 
1970, B o u c h e r  1199 (PRE, STE) —  P alm ie t 
R iver Mts, 1923, S t o k o e  (PRE) —  P a lm ie t 
R iver Valley. S t o k o e  6155 (PRE) —  C aledon, 
Z w arteberg  n ea r the B aths, Z e y h e r  (S) — 
Z w arteberg , E c k l o n  & Z e y h e r  1257 p.p. 
(BOL, S, SAM, PRE) ; 1835, P a p p e  (S) — 
B av iaan sb erg  n ear G enadendal, E c k l o n  (S) 

Mt n ea r G enadendal, 1500— 2500 ft, 
D r è g e  (S); 1846, P r i o r  (PRE) - Soete- 
m elks R iver, Sonderende, 300 ft. 1894, G r i s -  
h o e k ,  G u t h r i e  3279 (NBG) —  R iversonder- 
end P eak , 2000— 3000 ft, 1928, T h o r n e ,  SAM 
45792 (SAM) — R iversonderend  Mts above 
G roo tw adersbos, Z e y h e r  2296 (SAM) — 
R iv erso n d eren d  Mts, 2500— 3000 ft. 1919, 
B a r n a r d ,  SAM 44598 (SAM); 1940, S t o k o e  
7372 (BOL, NBG); 500 ft. 1943, STOKO E, SAM 
56251 (SAM).

R o b e r t s o n  Di v . :  F o o th ills  of Lange- 
berg  Mts n e a r  R obertson , 1919, M a r l o t h  
8350 (PR E ).

S w e 11 e n d a m  D i v.: Mt ridges at
R iv ersonderend , S torm svlei, H assaq u ask lo o f 
and  B reede River, c.  1 8 3 0 ,  Z e y h e r  2 2 9 6  p . p .  
(PRE) —  G roo tw adersboscb  and  ad jacen t 
m t s ,  E c k l o n  & Z e y h e r  1 2 5 7  p.]).  ( B O L ,  S, 
SAM. PR E ).

R i v e r s d a l e  I) i v.: C orente R iver, 1000 
ft. 1908, M u i r  76 (PRE, SAM) —  O udeboscb, 
L angeberg , W  of G arcia’s Pass, 600 ft, 1950, 
T a y l o r  148 (NBG) —  G arcia’s P ass , 1897, 
G a i . p i n  3956 (PR E ); 1908, P h i l l i p s  349 
(SAM); 1926, T h o r n e , SAM 38860 (SAM); 
1929, N e l s , STE 9617 (STE); 1959, v a n  
B r e d a  739 (NBG, P R E ); 1961, v a n  B r e d a  
1100 (PR E ); 1967, K i i .l i c k  3464 (PR E ); 1969,

B a r k e r  10620 (NBG); G e n t r y  & B a r c l a y  
18866 (PR E ).

G e o r g e  D iv . :  George, 1962, T e n n a n t

18 (NBG) —  George, forest m arg in , c. 1830. 
D r è g e  (PR E, S) —  W  side of K aaim ans 
River, 1814, B u r c h e l l  5792 (BOL, PR E , S).

K n y s n a  D iv . :  K nysna reg ion  (w ithout 
p a rticu la rs ) , 700 ft, 1888— 1889, T y s o n  3001 
(BOL, PR E , SAM) — F arle ig h  F o rest, Springs, 
1000 ft. 1918, K e e t  (PRE, STE) —  M illwood, 
1900 ft, 1936, F o u r c a d e  5299 (BOLi 
N ear K nysna, 1888, T y s o n  982 (S, SAM) — 
D iepw alle (Diep W alls), 1929, W i c h t  23 
(STE) — B uffels Nek, 1937, W a l l  (S) - 
P le tten b erg  Bay, 1921, S m a r t  (PR E).

H u m a n s d o r p  D i v.: E lan d s River,
Z izikam a, 500 ft, 1897, G a i .p i n  3557 (PRE)
—  50 m iles from  H u m an sd o rp  on S torm s 
R iver ro ad , 1947, S t o r y  2848 (PRE) 
R atelsbosch , 650 ft. 1905, F o u r c a d e  48 (BOL)
—  Mt slopes above W itte  Ids B osch, 1928, 
H u t c h i n s o n  1402 (BOL) —  Betw een Assegai 
Bosch and  W itte  E ls Bosch, 1930, T h o d e  
A 2527 (PRE) — H offm ans Bosch n e a r river, 
1919, B r i t t e n  1316 (PRE) —  C larkson, 1926, 
T h o d e  A 793 (PRE) —  N ear H u m an sd o rp , 
200 ft, “A. K .” 325 (PRE) — B lueberg, Loerie 
P la n ta tio n , 1934, D i x  9 (BOL) —  Patensie , 
mt side. 1962, B a t t e n  3 :1 1 0  (NBG).

P o r t  E  1 i z a b e t h 1) i v.: Van Stadens 
Gorge, 1908, W e s t  289 (BOL) —  Van Sta- 
dades Berg, Z e y h e r  (S) ; E c k l o n  & Z e y h e r  
1257 pp. (BOL, PR E, S, SAM) —  T h o rn h ill, 
1911. P a t e r s o n  2074 (PR E).

Hypocalyptus oxalidifol iiis

C a l e d o n  Di v . :  H o tten to ts  H olland ,
S t o k o e  6134 (PRE) —  P a lm ie t R iver M outh, 
1949, D a v i s , SAM 61424 (SAM) —  Klein- 
m ond, 1927, S t o k o e , BOL 18726 (BOL) - 
H erm an u sp e tersfo n te in , 1896, B o d k i n  (BOL) 

H erm an u s region, Mossel River, 1951. 
Mac.f i r e  1267 (NBG) —  C. 1 1/2 m iles E  of 
Mossel R iver, base of Klein R iver Mts, 600 m, 
1965, D a h l g r e n  A S i r i d  2091 ( L D )  -—  
Vogelklip Vlei, 1942, B a r k e r  1855 (NBG) — 
Klein R iver Mts, 1940, E s t e r h u y s e n  2913 
(PRE) -— N ear m o u th  of Klein River. Z e y h e r  
2315; E c k l o n  & Z e y h e r  1256 p.p. (PRE, S, 
SAM) —  Silverm yn, 1943, v a n  N i e k e r k  329 
(NBG) —  Caledon, 1915, M a r l o t h  7061 
(PRE) —  G enadendal, ? Z f.y h e r  (S, SAM) 

N ear G enadendal, D r è g e  (S) — Mts at 
R iversonderend , E c k l o n  & Z e y h e r , SAM 
15385 (SAM).

B r e d a s d o r p  D iv . :  Mt slope n ea r
E lim , 1894, B o l u s  6800 (BOL, NBG, PRE) — 
P o tteberg , S slopes, 1954, E s t e r h u y s e n  23272 
(BOL).

R i v e r s d a l e  D iv . :  G arcia’s P ass , 1908, 
P h i l l i p s  365 (SAM); 1923, M u i r  2699 (PR E ).
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G e o r g e  I) i v.: G eorge  r e g io n  (w i th o u t
p a r t i c u l a r s ) ,  1880, Y o u n g , B o l u s  5515 (BOL) 

G eorge ,  fo re s t  m a r g in ,  D r è GE (S) —
George,  R o g e r s  4298 (SAM) —  T o p p in g  P e a k ,  
a lo n g  r a i l w a y  line, 1961, v a n  B r e d a  1136 
(PR E )  —  O u te n iq u a  P a s s ,  2200 ft , 1956, n o  
c o l le c to r  s t a te d  (LD) —  M o n ta g u  P a s s ,  2000 
— 2500 ft, 1931. T h o r n e . SAM 51657 iSAMi 

T o u w s  R iver ,  1814, B u r c h e l l  5751 (BOL).
K n y s n a  l ) i v . :  M i l lw o o d  go ld  f ie lds ,

1500 ft, 1888. T y s o n  iBOL. SAM) -  S o u r  
F la ts ,  o n  w a y  to M il lw ood .  1929, W i g h t , 
S T E  10366 (STE) —  F a r l e ig h  P l a n t a t i o n ,  
1956. D i c k i n  67 (BOL) —  P o r t l a n d s ,  750 ft, 
1942, I-'o u r c a d e  5712 (BOL) K n y s n a
F o r e s t  n e a r  the  Globe, 700 ft,  1897, G a l p i n  
3955 (BOL, P R E )  —  A v o n t u u r — K n y s n a  ro a d ,  
1930, F r i e s , N o r l i n d h  & W e i m a r e r  1618 
a n d  1799 (LI),  S) —  P le t t e n b e r g  B ay ,  1921, 
S m a r t  (PR E)  —  K e u r b o o m  R iv e r  F o r e s t  
R e se rv e ,  1970, C l a r k e  83 (PR E )  —  B la u w  
K ra n s  P l a n t a t i o n ,  900 ft. 1920, Iv e e t  567 
(P R E ,  S T E ) .

U n i o n  d a l e  I) i v.:  P r i n c e  A l f r e d ’s
P a s s ,  5 m i le s  N of  l)e Y lugt,  710 m ,  19(55, 
D a h l g r e n  & S t r i d  2994 ( L D ) .

Il u m  a n s d o r  p  I) i v.: C o ld s t re a m ,  700 
II. 1952, T a y l o r  571 iNBGl —  F la ts ,  R a te is  
B osch .  650 ft. 1905, F o u r c a d e  35 (BOL) -  
E l a n d s b o s  River . 500 ft, 1960, A c o c k s  21188 
(PR E )  F la t s ,  W i t t e  E ls  B o s c h ,  700 ft, 
1922, F o u r c a d e  2286 (BOL) — B e tw een  
A ssegai  B o s c h  a n d  W i t t e  E is  B osch ,  1930, 
T h o d e  A 2529 (PR E )  —  C la rk s o n ,  1926, 

I T h o d e  A 795 (PR E ) .
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H y l a n d e r ,  N.  f  : P r i m a  l o c a  p i a  11- 
t a r 11111 v a s c u l a r i u m  s u e c i a e. 
P lan tae  su b sp o n ta n ea e  vel in tem p ore  
recen tiore  ad ven titiae . —  S u pp l. Svensk  
B ot. T idskr. 64 (1970). —  332 pp ., in 
S w ed ish  w ith  in tro d u ctio n  in E n g lish .

T his w ork  is a com p lete  and  th o ro u g h ly  
prepared  list o f the first d isco v er ies  of 
all vascu lar  p lan ts in trod u ced  in to  S w ed en  
du ring recent tim es, a d v en titio u s as w ell 
as th ose  escaped  from  cu ltiv a tio n . T he  
auth or  has ch o sen  to list all rep orts, even  
for  a cc id en ta l esca p es fro m  cu ltiv a tio n  
su ch  as T ro p a e o lu m  m a ju s  L., P h o e n ix  
d a c ty l i f e ra  L. and H o s ta  lanc ifo l ia  E n g l ., 

w h ich  have h a rd ly  a n y  ch a n ce  to esta b lish  
th em se lv es. T h e  d iff icu lty  in m ak in g  
d ec is io n s for  a large nu m ber o f cases, 
h ow ever, lead s to the c o n c lu sio n  that an  
u n se lec ted  list o f  th is typ e  is the o n ly  
p ossib le  so lu tion .

T he a u th or  en d eavou red  to con tro l, as 
far as p o ssib le , the id en tity  o f  all m ater ia l  
reported . T h e  resu ltin g  co rrec tio n s  of  
d eterm in a tio n s , c ita tio n s o f sy n o n y m s, 
co m m en ts on d o u b tfu l rep orts etc., m ake  
th is  b ook  m u ch  m ore v a lu a b le  than  an  
u n com m en tated  list o f  referen ces . One  
sh o rtco m in g  in a list o f th is  ty p e  is the 
fa c t that m a n y  sp ec ies  b eco m e ex tin ct in 
their  first lo ca lity , hut la ter  rein vad e  
su cc e ss fu lly  from  so m e o th er  d irection . 
T h e present w ork , h o w ev er , co n ta in s not 
o n ly  a c ita tio n  o f the first lo ca lity  hut 
also  m a n y  co m m en ts 011 ex tin ctio n s , 
sp read in g , w a y s o f in tro d u ctio n  etc.

A b ook  like th is is n o t o n ly  va lu a b le  
from  the p o in t o f v iew  o f cu r io s ity . Som e  
in trod u ced  sp ec ies e sta b lish  th em se lv es  
su cc e ss fu lly  and b ecom e part o f  the loca l  
flo ra  as m em b ers o f  n atu ra l p la n t c o m 
m u n ities. E x a m p les o f recen t su cc e ssfu l  
in vad ers in Sw ed en  are Senec io  vern a l is  
W .  & K . ,  Jun cu s ten u is  W i l l d ., M a tr i 
ca r ia  m a tr ic a r io id e s  ( B o n g .) P o r t . ,  and  
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E p i lo b iu m  a d e n o c a u lo n  H a u s s e n . It is  o f  
great in terest to e sta b lish  as a c cu ra te ly  
as p o ssib le  the h isto r y  an d  sta r tin g  p o in ts  
o f  su ch  in v a sio n s . T h is  w ill be p o ss ib le  
in the fu tu re  o n ly  if a ll in tr o d u c tio n s  are  
k ep t un d er  co n sta n t o b serv a tio n  an d  are  
recorded .

P o in ts  to be critic ized  in th is b o o k  are  
m a in ly  tech n ica l deta ils . W ith  a m o re  
com p a ct settin g , sm a ller  ty p es etc . the  
v o lu m e  co u ld  have  b een  c o n sid e r a b ly  
red uced  in size.

No o th er  S w ed ish  b o ta n is t  c o id d , as 
H y l a n d e r , co m b in e  a th o ro u g h  k n o w 
ledge o f  S ca n d in a v ia n  f lo r is t ic  litera tu re  
w ith  w id e  ex p e r ien ce  o f  a d v e n tit io u s  and  
cu ltiv a ted  p la n ts . D u rin g  h is p ro lo n g ed  
a ch iev em en ts  as a f lo ra -w r iter  he h a d  a lso  
b eco m e a cq u a in ted  w ith  a ll c o lle c t io n s  
and sp ec ia lis ts  o f  an y  im p o rta n ce  in th is  
area. All th is w a s n ecessa ry  fo r  the  
su cc e ssfu l co m p ila tio n  o f  a w o rk  lik e  th is. 
It is very  sa tis fa c to ry  that th is  large  
am o u n t o f  in fo rm a tio n  gath ered  c o u ld  be  
p u b lish ed  in sp ite  o f  the su d d en  death  o f  
the au th or. T h is  w a s m a d e  p o ss ib le  by  
the co m m en d a b le  e ffo r ts  o f  sev era l b o ta 
n ists at the In stitu te  o f  S y s tem a tic  B o ta n y , 
U p psa la , w h o  fin ish ed  the m a n u scr ip t and  
sa w  it through  the press.

S v e n  S n o g e r u p

T h e  B i o l o g y  a n d  C h e m i s t r y  
o f  t h e  U m b e l l i f e r a  e. E d ited  by  
V . II. H e y w o o d .  P u b lish ed  1 9 7 1  as a 
su p p lem en t to th e  B o ta n ic a l J o u rn a l o f  
the L in n ea n  S oc iety  b y  A ca d em ic  P ress, 
L ond on . 438  pp. $ 25 .00 , £  8 .50.

T h is v o lu m e  is the resu lt o f a sy m p o 
sium  held  at the U n iv e r sity  o f  R ea d in g  in  
1 9 7 0 .  It co n sists  o f 22 p a p ers d ea lin g  w ith  
m o st d iverse  a sp ects o f  the fa m ily  U m - 
b ellifera e .
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The Umbelliferae was perhaps the first 
family in the plant kingdom to he 
correctly defined (1583) and one of the 
first on which a “m odern” m onograph 
was written ( M o r i s o n  1672). It is also one 
of the chemically best-known families. 
Nevertheless, the classification is very 
unsatisfactory throughout. Even more 
irritating is the poverty of knowledge of 
biological aspects such as breeding sys
tems, evolutionary trends and cytology. 
As a m atte r  of fact, few experimental 
studies with a taxonomic approach have 
been made, probably  due to the fact that 
the species are difficult or impossible to 
cross, and to the small chromosomes 
which do not encourage detailed cytolog- 
ical investigation.

Unfortunately, 22 papers can not he 
presented in detail. The first section of 
the book is a survey of the family, its 
systematics, and its relations to other 
families. L. C o n s t a n c e  gives an initiated 
historical report on the systematic trea t
ment of the Umbelliferae. Many different 
principles for systematics have been tried 
since 1583 at least when C e s a l p i n o  first 
recognized Umbelliferae as a group. None 
was particularly  successful until D r u d e  
selected the best of them and created a 
system of classification which is that still 
most widely used. M. M a t h i a s  gives a 
survey of what has heen done and what 
remains to he done with the New World 
Umbelliferae. The same task has been 
undertaken for the Old W orld species by 
H e y w o o i ). The good impression is some
what spoilt by some incorrectnesses such 
as placing Malabaila in the tribe Smyr- 
nieae. Balansciea is said to have two 
species instead of one. The SW Asiatic 
Conopodium  species should preferably be 
placed in other genera such as Scaligeria, 
Sphallerocarpus  etc.

J. W. D a w s o n  presents the New Zea
land Umbelliferae and discusses their 
relations to continental species. A fasci
nating problem is the origin of the alpine 
flora. The high mountains of New Zea
land are supposed to have been elevated

in the late Tertiary. At that time the 
distance to the nearest land area was 
nearly 1000 miles.

R. R o d r i g u e s  discusses the subdivision 
of Umbelliferae and its relations to other 
families. The wood anatomy indicates 
close relations to Araliaceae and the 
smaller families Nyssaceae, Cornaceae, 
Garryaceae, Alangiaceae and Rhizophora- 
ceae. It is also possible to trace similarities 
with Caprifoliaceae and Pittosporaceae, 
for example.

The second par t  of the volume deals 
with more specialized aspects of the 
family. The works of C e r c e a u - L a r r i v a l  
on cotyledons and in particular  pollen 
grains have already become classics. The 
classification of pollen to some extent 
supports  D r u d e ’s  system but some im 
portant changes are indicated. It is 
interesting that these changes are sup
ported by the study of stoma development 
presented by M. G u y o t .

R. B e l l  has summarized his own and 
other  botanists’ observations on breeding 
systems and floral biology. As mentioned, 
very few facts are known. However, the 
discussion is interesting. There seems to 
be some specialization in the otherwise 
homogeneous flower of Apioideae e.g. in 
the corolla form, size and shape of stylopo- 
dium, and the am ount of nectar produced. 
Here is a wide field for fu r the r  research, 
which should increase our knowledge of 
the lines of evolution within the family.

II. E r g e b e  has studied the structure of 
the inflorescence and W. T h e o b a l d  has 
made a comparative study of fruit devel
opment. The latter shows that the same 
type of fruit can be formed along dif
ferent lines of development. T hat  is 
interesting because it questions the foun
dations of the systematics of the whole 
family.

Chromosome numbers are known for 
about 30 °/o of the species in Umbelliferae. 
I). M o o r e  has summarized all numbers 
known. The basic num ber in Ilydrocoty- 
loideae and Saniculoideae is 8 in most 
species, and in Apioideae 11. Umbelliferae 
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has a reputation  for being poor in poly
ploids. This opinion must to some extent 
he modified. Cytological data have been 
very little used for taxonomic purposes 
in Umbelliferae. One exception is the 
caryosystematics of Bup leun im  worked 
out hy A.-M. C a u w e t . It is an ingenious 
work showing the usefulness of a detailed 
knowledge of the chromosome numbers.

V . H e v w o o d  and K. D a k s h i a n i  have 
studied the fru it  s tructure in Caucalideae 
with the aid of a scanning electron micro
scope and found microstructures which 
may prove helpful in taxonomic work.

The same group is treated by H a r - 
b o r n e  in the third part of the volume, 
dealing with the chemical components of 
Umbelliferae. I I e g e n a u e r  gives a report 
of chemical patterns and relationships in 
the Umbelliferae. Three authors write 
about the presence and differentiation of 
chemical groups, H a r b o r n e  about fla- 
vonoids and phenylpropanoids, H o h l m a n  
about acetylenic compounds and N i e l s e n  
about coumarins. The flavonoids in p a r 
ticular, seem to he of great interest to the 
taxonomist. It is shown that flavones are 
present only in Scandicineae, while fla- 
vonols exist in all tribes of Hydrocotyloi- 
deae and Saniculoideae hut also in some 
tribes of Apioideae.

A more specialized paper  is presented 
b y  P i c h e r i n g  and F a i r b r o t h e r . They 
have used the serological technique to 
compare the tribes of Apioideae. The 
results are very interesting hut the tech
nique is perhaps a little too complicated 
for routine taxonomic work.

A further three papers treat chemical 
components in separate groups of plants. 
Moi.no, JÖSSANG, J a r r e a u  and C a r b o n - 

n i e r  have made a phylogenetic study of 
some Heracleum  species with the help of 
furannocoumarins, F a i r b a i r n  has exa
mined the alkaloids in Canium , and H i l 

l e r  has worked out the chemosystematics 
of Saniculoideae.

The last paper in the volume, hy D. 
F r e n c h , is a fascinating survey of Um
belliferous plants that have been used 
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hv man for some purpose. All parts  of 
the plants, fruits,  leaves, roots and  stems, 
have been used in medicines or  as food. 
The paper is accompanied by a list of 
ethnobotanically interesting species.

The present hook is very valuable and 
will no doubt stimulate fu rthe r  research. 
It has been published at the right time, 
when data from new techniques have 
begun to accumulate and there is a great 
need for a survey.

The volume is well illustrated. In p a r 
ticular the scanning micrographs of 
pollen grains presented by C e r c e a u - 
L a r r i v a l  are w orth  mentioning. The very 
complete lists of references that accom
pany each separate paper  are also 
exceedingly valuable.

L e n n a r t  E n g s t r a n d

O z e n d a , P. & C l a u z a d e , G.: L e s
L i c h e n s ,  É t u d e  B i o l o g i q u e  e t  

F l o r e  I 1 1 u s t r  é e. — Masson et Cie, 
1970. 802 pp., 042 figures. Price Fr.  
400: — .

The appearance of a large Lichen F lora 
of F rance and adjacent territories is a 
rem arkable event in lichenological litera
ture. F rance has a long tradition in this 
field. Lichens were recorded in most of 
the floras from the end of the 18th and 
the beginning of the 19th centuries, e.g., 
in the classical work by L a m a r c k  and D e  

C a n d o l l e , Flore de France (1805— 1815). 
The beginning of our  century saw a m ajo r  
work, viz., H a r m a n d , Lichens de F rance 
(1905— 1913), which, however, was never 
completed. A compilation by G u i l l a u m o t , 

Flore des Lichens de France et de Grande- 
Bretagne (1951), has proved to he of little 
use.

The present volume is an impressive 
work, one of the largest one-volume lichen 
floras ever published. Professor O z e n d a  

(University of Grenoble) is responsible 
for the general part  (126 p p .) . This is on 
the whole a sum m ary  of the same au th o r ’s 
“L ichens” in H andbuch der Pflanzenana-
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loiiiie (1963); cf. review in Rot. Notiser 
1965 p. 129. The ten chapters deal with 
the definition of a lichen, external and 
internal morphology, reproduction, devel
opment and growth, constituents of a 
lichen, symbiosis (including paragraphs 
on physiology and metabolism and on 
parasitism and parasymbiosis), biochem
istry, distribution ecology and sociology, 
practical use and finally a brief chapter, 
how to study lichens. The text is clear 
and comprehensive, and the illustrations 
are of the highest quality. One sometimes 
finds a few anachronistic terms, like 
gonidia for the algal component (phy- 
cobiont). The distinction between as- 
cohymenial and ascolocular fruiting 
bodies is discussed summarily, hut the 
importance of these concepts in lichen 
ontogeny and taxonomy is questioned. As 
a matter of fact, however, these ideas, 
first developed by N a n n f e l d t  (1932), 
have been generally accepted by myco
logists and, beginning with S a n t e s s o n  

(1952) also by an increasing num ber  of 
lichenologists. The chapter on chemistry 
is remarkably  condensed and reflects a 
very limited par t  of the large am ount of 
knowledge accumulated especially in the 
lastest few decades.

The m ajor  part of this work (mainly 
by Dr. ( i .  C l a u z a i i e ) is a complete lichen 
flora of France and neighbouring parts 
of Europe. It contains keys to and descrip
tions of some 2200 species. Most of them 
are characterized rather  briefly (in 3— 10 
lines). The identification of a species is 
highly facilitated by a large num ber of 
drawings and photographs in black-and- 
white. These are extremely well rep ro 
duced and show a lot of details otherwise 
difficult to describe. It is a pleasure to 
state that these illustrations are unrivalled 
in any lichenological work.

The authors  have followed the classical 
Z a h l b r u c k n e r  system (from 1 907)  with 
some minor modifications. The a rrange
ment starts with the Pyrenocarpales and 
ends with Basidiolichenes and Hypho- 
lichenes. The latter group ( =  “Lichenes

imperfecti”) is very heterogeneous in
cluding very disparate elements like 
Lepraria, Cystocoleus and Tliamnolia. It 
it regrettable that such a conservative 
attitude towards modern ideas has made 
the systematic part of this work some
what obsolete. Several genera, nowadays 
accepted by most lichen taxonomists,  have 
been included in other genera, e.g., Pseu- 
docijf) hell aria in Sticta, H ypogym nia,
M enegazzia and Pseudevernia  in Parmelia. 
On the other hand, Psora has been segre
gated from  Lecidea, B ilimbia  from Baci
di a, and Aspicilia  from Lecanora. Recent 
changes of the nomenclature of several 
species, according to the Code of Nomen
clature, have often been ignored. Catillaria 
g riffith ii is recorded as C. tricolor, Corni
culario aculeata  as C. tenuissima, U mbili
caria torrefacta  as U. erosa, Usnea sub- 
floridanci as U. comosa, etc. A great deal 
of incorrect quotations of authors names 
derive from Z a h l b r u c k n e k ’s  Catalogus, 
e.g., R o h l i n g , whose name has often been 
at tr ibuted to combinations on a specific 
level. In spite of his seemingly binary 
nomenclature it is fully clear that he did 
accept these taxa as varieties.

The work is completed with a biblio
graphy  and an index. A great variety of 
lichenological publications from all parts 
of the world are listed. Some important 
articles should have been mentioned (and 
considered in the text), e.g., S a l i s b u r y ’s 
monograph of Thelocarpon  (1966) and 
several papers on pyrenocarpous lichens 
by S w i n s c o w  in “The Lichenologist” . The 
index has references from species and 
other taxa, not to pages hut to numbers 
of species. These are not always listed 
in numerical order  in the text, and it is 
sometimes difficult to find a species at 
once.

Despite these remarks the reviewer 
would strongly emphasize the fact that 
this volume is an im portant milestone in 
E uropean lichenology. The authors who 
have ventured to undertake such an 
enormous task are to be congratulated, 
and also the publishers who have afforded 
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high costs in producing prin ting  and 
illustrations of an extrem ely high class.

O v e  A l m b o r n

G a l u n , M a r g a l i t h : T h e  l i c h e n s  o f  
I s r a e l .  — The Israel Academy of Sci
ences and H um anities, Jerusalem  1970. 
116 pp., 1 coloured plate (illustrating 9 
species), 28 plates in black-and-w hite 
(illustrating 102 species and several 
crystal form s of lichen substances), 19 
figures in text, 2 maps.

The “m anna sent from  the heavens”, 
which according to the Bible alleviated 
the hunger of the Israelites during the ir 
passage through the Sinai desert has been 
supposed to be identical to the lichen 
Lecanorci esculenta. If so this is probably  
the earliest record  of a lichen. O therwise 
we find very few notes in litera tu re  about 
lichens from  Israel. P rofessor I. R e i c h e r t , 
the pioneer of Israelic mycology, also 
published some papers on lichens in the 
1930’s and 40's. One of his students Dr. 
M a r g a l i t h  G a i .i j n  has now published a 
survey of the lichens of Israel.

This flora begins, som ew hat unconven
tionally, w ith the lichen system w ithout 
any in troductory  chapters on m orphology, 
chem istry, etc. A glossary at the end of

the book explains the term s used. The 
sequential o rder of the fam ilies and 
genera follows the schem e proposed by 
H a l e  (1967) starting  w ith the Collemata- 
ceae and ending w ith the D irinaceae. 
Keys and descriptions are  well-defined. 
At least on the specific level it is evident 
that they are based, to a high extent, on 
the au th o r’s ow n investigation. Many 
good pho tographs and draw ings facilitate 
the identification  of the species consider
ably.

It is surp rising  how few lichen species 
are recorded in this w ork. There are 50 
genera and 160 species altogether, e.g. only 
3 species of Cladonia and 5 species of Par- 
melia. It is evident th a t deserts and o ther 
arid  areas offer few hab itats suitable for 
a rich  lichen flora. In m any cases, it 
seems probable, how ever, tha t fu rth e r 
research will increase the num ber of 
species. Some earlier records should have 
been quoted, e.g., M ü l l e r  A r g . (Lichens 
de Palestine, 1884), who described several 
new taxa, i.a. Lecania nazarena  from  
N azareth and  A steroporum  perm inim um  
from  Jericho. These will need fu rthe r 
investigation. The types are  in Geneva.

Dr. G a l u n ’s book is a good in troduc
tion to the lichen flo ra of Israel and a 
useful base fo r fu rth e r studies.

O v e  A l m b o r n

U N I V E R S I T E T S B I B L I O T E K E T
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